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LOI NOI PAU

K§ thuat hoa duoc 1a mén hoc nghlen clru cidc qua trinh k§y thuat cac phuong
phép téng hop d& san xuit ra cac hop chét dung lam thuoc K§- thuat hoa dugc c6
li€n quan chit ché vdi cong nghé hoa hoc, k§ thuit tdng hop hitu co va phét trién
dya trén co s& clia cac nganh khoa hoc nay. Ngoai ra, ki thuét hoa duge con cé quan
hé v6i nhiéu mén khoa hoc khac nhu sinh hoc, dugce 1y, bénh hoc, duorc 14m sang,
bao ché... N6 tao ngudn nguyén liéu cho cong nghé bao ché dé san xuét ra cac thuébc
dung dé diéu tri bénh.

Céc thude duge dung trong diéu trj hién nay cha yéu 14 céc san phim cua k§ thuat
héa duge. Phuong phép san xuét cac thude hoa duge lién tuc dugc thay d6i va ti wu
hoéa, bén canh d6 cic hoa dwoc méi cling lién tuc xuét hién trén thi truong. Vi vy, mon
hoc nay dugc quan tdm rit nhidu trong chuong trinh dao tao & cac Trudng Dai hoc
Dugc va céc truong dai hoc ¢ lién quan dén thudc trén thé gidi. K§ thuat hoa duogc
cung cip nhitng klen thirc co ban vé cac phan img, céc loai tdc nhan, cac dung ma..
thudng dung trong tbng hop hoa duge, cac quy trinh k¥ thudt, cac phuong phap tong
hop thube & qui méd phong thi nghiém va qui md cong nghié€p. Mon hoc nay di duge bd
mon Cong nghiép Duoc giang cho sinh vién chuyén nganh Céng nghiép Duoc cua
Trudong Pai hoec Dugc Ha Nbi trong nhiéu nam.

Gido trinh “Ky thuat hod duoc” xuét ban 1an diu tién do GS. Lé Quang Toan viét
va duorc Nha xuit ban Y hoc in nim 1971. Dén nay, ky thuat hod duorc déd co6 nhitng
buéc tién déng ké, cung véi su phat trién khéng ngimg cia k¥ thuat téng hop hitu co va
cua khoa hoc va cong nghé Dugc pham trén thé gii. Nam 2007, Truomg Dai hoc Duge
Ha N6i m& lai chuyén nganh Cong nghiép Dugc, ching t6i bién soan lai cudn “K¥ thuét
hoa duoc” dé c6 tai lidu hoc tap cho sinh vién chuyén nganh nay. Trong d6 nhiéu phan
duogc v1et méi, nhiéu kién thue va k§ thut méi duge bd sung cho phi hop véi tinh hinh
phat trién ctia khoa hoc k§ thuat va chuong trinh dao tao hién nay. Gido trinh gbm 3
phén va duoc chia lam 2 tap: tap 1 trmh bay chu yéu ve cac qua trinh hod hoc co ban
cua k¥ thuét hod dugc va phuong phap san xut mét sb hoa duge v co, tap 2 trinh bay
vé k§ thuat san xut cac hoa dugc hitu co. Sach duqc Truong Pai hoc Dugc Ha Noi
Xuét ban nam 2009 (tap 1) va nim 2010 (tép 2). Lén xut ban nay, nhiéu 18i da duoc sira
chita, mét s6 chuong duge bd sung va cap nhat kién thirc méi.

Chung 161 hy-veng-tai-lidu-sd-ddpsme-yéu-edu hoc tip cua sinh vién va la tai liéu
tham khao hitu | ichzehoseas THEORA gD, Trong qua trinh bién soan, chic chin
khong tranh kho: ‘abfmg thicy &8 T g nhan dugc y kién déng gbp cua ban
doc dé 14n tai ban sim-dvec | 1
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Chwong 1
THUOC NGU VA AN THAN
ThS. Nguyén Vin Giang

MUC TIEU HQC TAP

1. Trinh bay dwoc céng dung va phirong phdp san xudt cloral hydrat.

2. Viét duwoc tén khoa hoc, cong dung va mé ta dwoc phuong phdp tong hop cdc|
thuoc ngu, an than nhom barbiturat.

3. Viét dwoc tén khoa hoc, cong dung va trinh bay duoc phiong phdp tong hop diazepam.

1. DAI CUONG

Thudc ngil va an than 1a nhém thude ¢4 tac dung lam giam cang thing doi véi hé
than kinh trung wvong. Déy 12 nhém céc thubc c6 tac dung trc ché than kinh trung uong,
1am mét cac trang thai hoang hét, lo 4u, cing théng Thudc ngi ding de tao ra gidc ngu
khi ngudi bénh mét ngi do than kinh cing thing, do bénh tit hoic tudi gia... Mot thube
ngu t6t phai tao ra dugc giic ng binh thuong, khong gdy kich thich truée khi ngi, dau
dau chong mit, mét moi khi tinh gidc. Cac thude ngt duge chia lam cac nhém sau:

- Céc aldehyd
— Cac urethan, ureid
~ Céc barbiturat

- Céc dén chét benzodiazepine.
2. CAC THUOC NGU, AN THAN

2.1. Cac thudc nhém aldehyd
Cloral hydrat (1):
Conglfiht

THU VIEN
HUBT ..M

OH

.

|

Tén khoahgc:-Tricloroaceraldenyd monohydrat (1).
Tinh chét:
Dang tinh thé to, khéng mau, mui dic biét. Vi cay va d'fmg.
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- Nhiét.dd néng chay: 57-58°C.
— DE tan trong nudc, ether, alcol. Khé tan trong benzen.

~ D& ra khong khi d& hiat &m va bay hoi. Dun s6i (96-97°C) phén huy thanh nuéc
va cloral. San pham dugc dung c6 ham lugng 98%.

- — Cong dung:

Thubc cb tac dung trc ché than kinh trung wong nhu thudc mé, nhung lidu gy mé
rit gin lidu gay liét tho nén khong duoc dung 1am thubc mé. Ubng 1-2 g thi chi sau 15
phit da co6 tac dungan than, sau 1 gi¢r tao glac ngu siu va kéo dai 5-8 gio. Liéu thucmg .
dung gay ngu 1a 0,5-1g. Cloral hydrat rét dé hut am, dang dung thuorng la siro.

- Phucmg phap san xudt:

.Cloral hydrat duoc san xudt bang phuorng phap clor hoa ethanol. Qua trinh nay
Xay ra qua ba giai doan chinh:

— Clor hoa ethanol:

'Néu dung ethanol tuyét d8i, xuc tac sir dung 1a FeCls, con ding ethanol 96 xuc
tac 1a Fe. San pham acetaldehyd tao thanh theo so db phé.n ung sau: :

C2H50H + 1C12 ﬂ» CH3CHO + 2HC1- :

CHOH + Ch Hzo—FL’ CH;CHOH), + 2HCI
- Aldehyd phan umg véi ethanol tao thanh semi-acetal:
CH;CHO + C,HsOH OH
—_—> CH3CH
CH3CH(OH)2 + C2H50H OC2H5

— Semi-acetal dugc clor hoa ﬁép thanh triclor-semi-acetal:

/OH ’ . : /OH .
CH;CH, ~ +3Ch ——> CLCCH_ =+ 3HCI
OC,Hs OC,H;5

— Thuy phén tao cloral: -

Hdi luu triclor-semi-acetal véi acid sulfaric dgc th THY V] E N

: HUBT
/OH }
ChLCCH_ + HpSOy4 —— | CHOOHD w v HiOS0H + H,O
OC,H; |

— Hydrat ho4 cloral:

Cloral dugc hydrat hoa véi nude trong dung Inéi dicloroethan thu du‘cjc/ cldral hydrat:

14



OH

7/
ChCCHO + H,0 —> ChKC—CH_

OH

2.2. Cac thuéc nhém barbiturat

Céc thudc an than, giy ngl nhoém barbiturat dugc dua vao sir dung tir nhitng nim
dau thé ki XX (Veronal - 1903, Phenobarbital - 1912)...

Acid barbituric (2,4,6-trioxo-pyrimidin) (3) duoc A. Baeyer khir hoa tir Alloxan
(2) vao nam 1863:

H # H //O
N—C N—C
\ / A
o= /C=O — 0=C /CHZ
N—C —C
A\ \Y
H 5 H o
2 3

Sau d6, acid barbituric va cac din chét cua n6 duge téng hop chu yéu bing phan
Umg ngung tu cia carbamid va diethyl (di)alkyl-malonat.

Phuong phap nay dugc thuc hién boi cac tac gia Conrad; Guthzeit va E. Fischer.

Y H //O
NH, FtO—C N—C
Y; \ / A
O=C\ + /CH2 —_—> O-_—'C\ /CHZ + 2 C2H5QH
NH, BtO—-C —C\\
0 H %

Ban théan acid barbituric khong c6 tac dung duoc i, Din chét mét 1an thé cua né
cling khéng c6 téc dung trén hé than kinh trung wong. Tuy nhién, cic din chét thé hai
14n trén C5 déu la nhimg thudc ngit. Cac nhom thé nay c6 thé 1a mach thing, vong hoic
nhén thom. Vi vay c6 thé tao dugc nhiéu din chét barbiturat.

Khi d4 bi thé trén C5, cac barbiturat chi con tinh acid yéu do H cia nhém NH &
dang enol:

H_ //O //O
NS R NaoH NS R
. ! Nao—C (]
THU VIEN e
Y \
HUBT H

2.2.1. Barbital (4}
— Biét du¢c: Veronal.

— Tén khoa hoc: 5,5-Diethylpyrimidin-2,4,6(1H,3H,5H)-trion hodc 5,5- diethyl-
2,4,6(1H,3H,5H)-pyrimidintrion.

15



— Cong thuc:

H 4
}\I C\ /C2H5
o= X /C\
N—C\ C2Hs
H N
-0
4

— Tinh chat: bot két tinh tring, khong mui, vi hoi ding. Nhiét do néng chay
189-191°C. Tan it trong nudc lanh, tan tbt trong nuée sbi. DE tan trong ethanol, ether va
dung dich kiém.

— Tac dung: veronal gay gidc ngu yén tinh sau khi uong khoang 30 phut. Pugc
dung trong cac truomng hop mét ngu do thin kinh céng thing. Gi4c ngu kéo dai khoang 7
gid va khong c6 anh hudng trc ché dén hé tudn hoan va ho hép. Dung lién tuc c6 thé bi
quen thudc.

Veronal con c6 tic dung an than dbi véi cac truong hop than kinh bi kich thich,
trang thai co gidt cua tré em va chimg dong kinh.

- Liéu diing: 0,25-0,5g (lidu téi da cho ngudi 16n 0,5g/lan, 1,5g/ngdy).

| Dung qua lidu gay ngd doc (heu chét glp 2-5 14n lidu t6i da). Triéu chimg ngd
doc: budn ngi, mét dan phan xa, ri loan thi giac, hon mé va chét do ngimg tim.

~ Phuong phap tdng hop (Xem tép 1, chuong 5: Alkyl hod).

2.2.2. Phenobarbital (5)

!

Biét duoc: Barbiphenyl, Gardenal, Luminal.

Tén khoa hoc: 5-Ethyl- 5-phenyl -2,4, 6(1H 3H, 5H)pyr1m1dtntrzon
Cong thirc: "

0]
H /
}‘I_C\ C6H5
o= c’
N

an ,-/ \f‘ -

@aE THU VIEN

, . | - HUBT
Tinh chét: bt tinh thé tréing, vi hoi diag.-khdagamuiNhiciddnong chiy 174-178°C. -

Tan trong 40 phin nudc s, rAt it tan (105 e TR 5/, "Fafrong ethanol,
cloroform, ether, aceton. Tan trong cac dung dich kiém va carbonat kiém.

— Tac dung: phenobarb1tal co tac dung giy ngu manh gép 3 lan veronal. Ngoai
tac dung gy ngl, né con ha huyét 4p va ngin cac con dong kinh.

- Lidu dung ngudi 16n 0,2-0,3g/ngay. Tré em 0,01-0 O2g/ngay cho mdi tudi.
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~ Phuong phép téng hop:

Phenobarbital khong tépg hop dugc theo phuong phap téng hop cac barbiturat
thong thuong. Nguyén liéu dau cé the di tir benzyl-cyanid hogic tir phenyl-cyan ester.
Qua trinh tong hop dugc thyc hién nhu sau:

Benzyl-cyanid (6) phan g véi diethyl-carbonat va Na trong dung mdi benzen thu
duogc mudi Na cia ethyl a-phenyl-a-cyan-acetat (7). Alkyl hoa 7 véi ethylbromid trong
benzen khan thu duge din chét 8 véi hiéu sudt 81%. Ngung tu 8 voi guanidin base trong
methanol tuyét d6i thu dugc acid 2,6-diimino-5-phenyl-5-ethyl-barbituric (9). Thuy phép
9 bang cach hdi liu trong dung dich nwdc-acid, sau d6 1am lanh, phenobarbital (5) s& két
tinh. Loc san phdm va tinh ché bing cach két tinh lai trong ethanol.

: EtO Csz
\ Benzen C2H5Br
CH,CN + CO + Na ——» C—CN —CN'
EtO

6 COOC2H5 COOC2H5

NH '
NHy— C=NH, C6H5\ >~NH H,0

C=NH ——» 35
CoHy” >—NH
09

2.2.3. Thiopental natri (10)

— Biét dugc: Nesdonal natri, Pentotal natri, Trapanal.

~ Tén khoa hoc: mudi natri ciia S-ethyldihydro-5-(1-methylbutyl)-2-thioxo-
4,6(1H,5H)-pyrimidindion.

— Cong thtc:
o
CaHs\ }‘N\\
C C—SNa
CsH,—CH >/_NH
T
CH; O
10
— Tinh chét: bdt két tinh vang nhat, hut 3 am manh, mui khé chiu. Tan trong nudc,
ethanol. Khéngtamrtrongether-benzenetherdin hoa. ‘
- Téac dung: thlopem T VIEN 3, ngén. Pugc ding lam thudc tién mé
trong phiu thug : HUBT
_ Phuo,n- P PO S
*Giai dogu 1. 100g hop dicthyl ethyl-((L-alethyl)-butyl)-malonat (15):

Khtr hoa pentan-2-on (11) thanh 2-pentanol (12), thé nhém -OH béng -Cl thu
duoc din chit clor 13. Alkyl hoa diethyl ethyl-malonat (14) v0i tac nhén 13 thu dugc
diethyl ethyl-((1-methyl)-butyl)-malonat (15). So db c4c giai doan tdng hop nhu sau:

s /vg G
KTHDT2-T2 /J(N%HU %197(?; !




i 7 ¢
CH;—C—C3Hy ——> CHy—H—C3Hy ——> CHy—CH—CsHy

+ 7 N
H COOC,Hs
14

" CHs COOCHs
, ﬁ3C—?H’ ‘\Vcoocsz5
CsH7 15
*Giai doan 2: ngung tu tao thiopentai (10): - »
Ngung tu 15 v6i thioure trong ethanol, xidc tac Na-ethanolat thu dugc thiopental
natri (10).

» 0
HN C,HsONa CoHs, >—N\\
15 + c= > c C—SNa
/ 4 /
HoN CsHr—CH >_NH
CH; O
| 10

2.3. Cac din chét benzodiazepin
Cac thudc an than, giy ngll nhém nay c6 cAu trac chung déu 13 din chét cua
1,4-benzodiazepin: ‘

N —
b2
4
N
Mot sb ché phim quan trong:
—  Céc dan chét 7-clor:
v IFI o
N
= \‘(
PN \’N/ \"THU VIEN
’ = HUBT

|
~- .
" 2H-1,4-benzodiazepin-2-on
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Tén thuée R Rz Rs Nim SX
Clorazepat (16)* H COOK H 1968
Diazepam (17) CHs H H 1961
Flurazepam (18) (CH2)2N(C2Hs):2 H F 1964
Halazepam (19) CH.CF; H H 1969
Lorazepam (20) H OH Cl 1964
Oxazepam (21) H OH 1962
Prazepam (22) CHz‘q H 1965
Quazepam (23)* CH.CF4 H F 1971
Temazepam (24) CHa OH H 1962

Ghi chu: * - & vj tri 2 nhém C=0 ¢6 thay dbi voi: 16: CH-OH; 23: C=S. '
~ Céc din chit 7-brom:
R,
1!1 0
e
Br =N
= ~X
“ I
Tén thuéc Ry R; X Nam SX
Bromazepam (25) H H N 1962
Metaclazepam (26)* CHs H CH-CI 1974
Ghi chu: * - & vj tri 2 nhém C=0 thay bang CH-CH,-OCHg,
— Céc din chit 7-nitro:
oo
N :
S
NO-
THU VIEN Ry
HUBT
Tén thhoe R4 R2 Rs Nam SX

Clonazepam (27) H "H - Cl 1963
Flunitrazepam (28) CHj ‘ H F 1963
Nitrazepam (29) H . H | . H 1963
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' _ . Céc din chét Oxazolo-benzodiazepin:

Rs
O O\e\Rz
R4 Ry
Tén thude ' R R, Rs Ra Rs | NamSX
Cloxazolam (30) H H H Ci Cl 1969
Flutazolam (31) (CH2)20H H H F cl 1969
Haloxazolam (32) H H F Br 1971
Mexazolam (33) H CHs H Cl Cl 1967
Oxazolam (34) H H CHa H Cl 1969
— Céc dn chit Triazolo-benzodiazepin:
Tén thudc R4 R: Nim SX
Alprazolam (35) CHs H 1970
Estazolam (36) H H 1970
Midazolam (37) . CHa F 1976
Triazolam (38) | cHe i |HU VI EN
. ‘ : HUBT
Diazepam (17):

— Biét dugc: Valium, Seduxen...

— Tén khoa hoc: 7-clor-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-
on hodc 7-clor-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)-on.

_ Tinh chat: bot két tinh tring, khong mui. Nhiét d néng chay 125-126°C. D&
tan trong cac dung méi hitu co, khé tan trong nudce. ’
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~ Téc dung: an than, giy nga. Puoc ding trong céc trudmg hop lo 4u, cing thing
mét ngu.

- Liéu dung: ngudi 16n 2-10mg/lan x 2-4 lin/ngay. Tré em trén 6 tudi ubng
1-2,5mg/lan. Tiém tinh mach 2-2 ,ymg/lan.

— Phuong phép téng hop (Gedeon Richter):

N_ _CeHs
ZnCl Y
Cl NH, + cocl —& N
Cl
41 Cl

H*l
NH,
. X

2. Pyridin 42

(CH3);804

Ngung tu 4-clor-anilin (39) v&i benzoyl-clorid (40), xtic tac ZnCl, (phan mg
Friedel-Crafts) thu duoc quinazolin 41. Thuy phan 41 trong méi trudng acid tao thanh
2-amino-5-clor- benzophenon (42). Ngung tu 42 v6i ethyl glycinat hydroclorid, sau do6
xu i véi pyrldm thu dugc dan chat 43.

Tao mudi Na cia 43 bang cach xtr li véi natri methylat, sau d6 methyl hoa voi
dimethyl-sulfat ¢ tao nhém methyl & vi tri 1 thu duoc diazepam (17).

THU VIEN
HUBT
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Chwong 2
THUOC CHONG PONG KINH

PGS. TS. Nguyé~n Dinh Luyén, ThS. Nguyé?z Vin Giang

MUC TIEU HQC TAP

1. Trinh bay dwoc khdi niém vé bénh dpng kinh va cdch phdn loai cdc thude chong
dong kinh.

2. Vié"t duoc tén khoa hoc, cong dung va mo ta dugc phuong phdp 16ng hop cdc thudc
chong dong kinh nhom barbiturat, hydantoin, oxazolidindion, succinimid, acyl-carbamid
va dan chat khdc.

1. DAl CUONG

Thudc chira dong kinh 13 nhém thubc c6 kha ning loai trir hodc lam giam tén sb,
- mitc 40 cua cac con dong kinh gdy ra do nhing tdn thuong & vo ndo. Ngodi ra, nhém
thudc ndy con 1am giam cac triéu chimg tim than kém theo bénh dong kinh ma khéng
gdy ngu. ,

Hién nay, co che tac dung cua cac thubc chira dong kinh van chua dugc giai thich
mdt cach diy du do chu tric hoa hoc clia chiing rat khac nhau. Nhung néi chung, cac
thudc ndy c6 tac dung lam ting ngudng kich thich cua cac té bao than kinh & quanh
vung gdy ra cdc con dong kinh, ngén can sy lan truyén c4c xung tac gy ra cac con co
gidt hay lam-giam su phong dién cta céc té bao & vang bi tén thuong.

" Céc thube chéng dong kinh hién nay dang duoc sir dung déu 1a thubc chita tri¢u
ching. Muc dich dung thuéce 14 dé kiém soat duoc cac con dong kinh, gitp cho nguoi
bénh ¢c6 mdt doi song binh thudng. Thuoc dugce ding ldu dai va can phai kiém soat
nghiém ngét.

Theo céu tric hoa hoc, céc thude chc"mg d6ng kinh dugc phin lam céc nhém sau:

— Céc b?rbltu’rat. , THU VI E N
— Céc dan chat hydantoin. HUBT

— Céc dAn chét oxazolidindion.
- Cac dan chét succinimid.

— Cac acyl-carbamid.

— Céc dan chat khac.
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2. CAC THUOC CHONG DONG KINH

2.1. Cac barbiturat

Céc din chét barbiturat da duq¢ dé cap dén trong chuorng, cac thudc an the‘in.' Tror}g
do, cac hop chat c6 nhém phenyl & C5 thudng c6 tic dung chong co giat. M6t s6 thuoc
dai dién cia nh6m nay gom: ‘

— Phenobarbital.
- Mephobarbital (1).
— Primidon (2).

2.1.1. Mephobarbital (1)
— Biét duoc: Prominal, Mebaral.
- Tén khoa hoc: 5-Ethyl-1-methyl-5-phenyl-2,4,6(1 H, 3H, SH)pyrimidintrion.

— Cong thiec:

H
ﬁ & CeH.
;N\ e

0=C C
N—¢ s
|
CH; O

1

' — Tinh chét: bot két tinh tréng, khdéng mui vi. Tan it trong nudc lanh, tan tot trong
nudc néng va trong alcol. Biém chay 176°C.

— Cong dung: dung Qiéu tri cac chimg dong kinh toan b va cuc b6 Liéu dung cho
nguoi 16m va tré em trén 6 tudi: 900mg/31an/ngay. Tré em 2-6 tudi 600mg/3lan/ngay.
2.1.2. Primidon (2) »

- Biét duoc: Mysolin, Sertan, Mylepsin.

— Tén khoa hoc: 5-Ethyl-5-phenylhexahydropyrimidin-4,6-dion hodc S-ethyldihydro
-5-phenyl-4,6(1H,5H)-pyrimidindion.

— Cong thixc: '-
THU VIEN
HUBT ICHs
LY CoHs
T
'§ O
2
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_ Tinh chét: bdt két tinh trdng, khong tan trong nudc, it tan trong ethanol. Nhiét
d6 néng chay 281-282°C.

— Cong dung: dung diéu trj dong kinh toan b va cuc bd. Tac dung nhu
phenobarbital do trong co th& chuyén hoa thanh phenobarbital.

Liéu dung ban diu 125mg/ngay, 16i da 1-2g/ngay/3lan. Tré em 20- 30mg/kg/ngay

~ Phuong phap téng hop:
Oy Oy
& . NH, RO, ¢ + CH;OH
HSCZ/(I:OOCH3 10-20€ H5C2/('30NH2
3 4
O O
& . 2H0 20, A5
HsCY Lon, 105'C HsC2' CONH,. 0
5 H o
<@\?ONH2 e 194'C /IlI_C/\/ Ctls
/? + C=0 + 2HCOOH —> HC /C\c H + (NH3)CO3 + CO,
HsC2" CONMH,.H,0  NH, NG z
H O
2

Phéan {mg cta methyl phenyl-ethyl-cyan-acetat (3) véi NHj trong methanol ¢ 10-
20°C thu duoc 88% amid 4. Thuy phén 4 trong acid sulfuric lodng tao thanh ethyl-
phenyl-malondiamid (5) véi hiéu suét 95,5%. Ngung tu 5 véi ure va acid formic thu

dugce primidon (2).

2.2. Cac din chét hydantoin
- Cong thirc chung:

0]
R N/R3
R, _T\T/K‘
&mrs THU VIEN
Tén thuée Ri R: — HUBT Lodwng |

Phenytoin (6) | CoHs | CoHs || ‘ 7( worne 1938
Mephenytoin (7) CoHs CeHs CH3 1934 1939
Ethotoin (8) H CeHs | CHs | 1888 1957
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2.2.1. Phenytoin (6)

— Biét dugc: Diphedan, Zentropil, Dilantin.

— Tén khoa hoc: 5, 5-diphenyl-hydantoin.

— Tinh chat: bot két tinh tring, khong mui, vi hoi déng. Nhi¢t do nong chay
295-298°C. Rat it tan trong nudc, tan trong ethanol, ether. Tan trong cac dung dich kiém.

— Téc dung: c6 tac dung chong con dong kinh nhung khong gay ché toan bd hé
than kinh trung wong. T4c dung chéng co giat gidng phenobarbital nhung khéng gy ng.

- Liéu dung: uong 150-300mg/ngdy, c6 thé ting t6i 600mg/ngay. Tiém tinh
mach 150-250mg. Tiém bip 100-200mg, cich 6-8 gid tiém 1 lan.

~ Phuong phap tong hop:
NH,
.
0O O
QE E_@ Chuyén vi Benzilic NH,
B > C—COOH ———— 3 §
g
9
10

Tir din chét diphenyl-diceton (benzil, 9) thuc hién phan img chuyén vi benzilic
trong mai truong kiém dic thu dugce acid benzilic (10). Ngung tu 10 véi carbamid trong
ethanol thu dugc phenytoin (6).

2.2.2. Mephenytoin (7)
— Biét dugc: Insulton, Mesantoin, Sedantoinal.
— Tén khoa hoc: 5-Ethyl-3-methyl-5-phenyl-hydantoin.

~ Tinh chit: bot két tinh tring, kho tan trong nudc, tan trong ethanol, cloroform.
D& tan trong céc dung dich kiém.

- Téc dung: chira dong kinh giéng phenytoin.

— Dung duong udng: liéu bit ddu 50-100mg/ngdy. Tang din lidu hang tuin 50mg
cho téi khi dat 200-600mg/ngay voi ngudi Iom va 100-400mg/ngay véi tré em.

~ Phuong phap tong hop:

_ Mephenytoiadigc G (4 ‘ i (11), bang cach xir Ii v6i amonium-cyanid
thu dugc amin{fethylpher THY VFEN 'han umg cda 12 véi kali-cyanat thu dugc

ethyl-phenyl-uréxdo=accts BT h va dong vong din chét 13 thu dugc
ethyl-phenyl-hydantom-(4)
Dén chét 14 ¢ i fung dicu t bénh dong kinh (biét dugc Nirvanol).

Cubi cung 12 methyl hoa 14 thu duoc Mephenytoin (7).
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NH4CN CN KOCN CN
CO—CH,—CH;,
11

H5C2 NH e , HSCZ NHCONH2
o Q , 12 o 13
| - H - | CH;
HCl C6H5>2\N’ (CH3),804 C6H5>2LN/ :
— e XA
N ©) : ¢ N/K T CHY N
e H © ‘ v, S .om 9
14 | 7

2.3. Cac din chét oxazolidindion

V& mit hoa hoc, cac din chét oxazolidon cé cAu tric gan gibng ‘nhém hydantoin,
trong d6 mot N cua vong imidazolidin dugc thay bang O:

O
R3
7
Ry 4 3N
5
NATEN
2 O 0
R R: " Rs ‘N&m SX
Trimethadion (15) CHs CH: | CHs | 1944
Paramethadion (16) CHs | CzHs CHs | 1951
Dimethadion (17) CHs CHs Ho o | 1880
Ethadion. (18) : | cHa CHs CoHs .1 1949
Aloxidon (19) H CHs CH,CH=CH, | 1949

2.3.1. Trimethadion (15)
— Biét duoc: Absentol, Epidion, Petidon, Ptimal, Trldlon
— Tén khoa hoc: 3,5,5-Trimethyl-2,4-ox 0Z0 T
- Tinh chét: bdt két tlnh trang, v1 da 1g it tan tre THU VJEN ethanol,

cloroform ether. - . . . HUBT
SR Cong dung: dung -didu tri dang dongl e e e Ay it Ao dimg vi doc

tinh kha cao va kho xac dinh ndng d6 trong hufEHHEHE CRIENAENGIHAS ding dong
kinh ma céc thube khac khong dap tmg; ‘ T

~ Lidu dung: 300mg x 3 lan/ngay.

Thubc ¢ doc tinh cao, gly nhiu tai bién: s¢ anh sang, quang ga, budn nén, dau
bung, dau nira d4u, céc tai bién vé mau (giam bach ciu, thiéu mau), viém gan...
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— Phuong phép téng hop:
Trimethadion duoc Spielman tdng hop nim 1944, qué trinh tong hop qua 3 giai doan:
a. Téng hop 5,5-dimethyl-4-oxo-2-thioxo-oxazolidin (23):

HsC HCN  HsC_ OH | mye H;C
KS 3 O 3 0
:C:O —_— :C\/ _C_N> :C/ No=§ —» \C=S
H;C H:C™ N H,C” | I!IH Hy,C™ |
20 CN ) HN=C——NH
21 22
H;C -
HCVH,0 >,/ c=s
— H3C
—C—NH
23

Céc giai doan tdng hop trén duoc tién hanh nhu sau:

Nghién KCN va KSCN trong nuée. Thém aceton, khudy k¥ va cho dﬁ,n ting giot
HCI dac vao khoi phan ing. Sau khi d€ & nhi¢t d6 phong 24 gio thi chiét khéi phan timg
bang benzen hodc ether. Cat loai c}qu moi, can thu dugc la 5,5-dimethyl-4-oxo0-2-
thioxo-oxazolidin (23), dugc tinh ché bang cach két tinh lai trong nuée.

b. Tong hop 5, 5-dimethyl-oxazolidin-2,4-dion (24):

Xu li 23 véi dung dich nuéc brom thu dugce oxazolidin-dion 24.

H,C

>( NC=S  Br/H,0 O<c
H3C —  » H)C

C———-NH O—C—NH

¢. Methyl hod tao trimethadion (15):

. — Methyl hoa 24 v6i dimethylsulfat trong méi truéng kiém, (NaOH) thu dugc san
pham 15. K&t tinh lai trong MeOH thu duoc trimethadion tinh khiét.

HC o H,C
~ N 3 O
X C=0  (CH;),S0,/OH ~c=o0
H3C_ | > H,;C
0=C——NH 0=C——N—CH,

24 15

2.4. Cac dan chagsuceininH ) VIEN

Nhém ¢ dan chat < HIU;B'{L er tong hop va nghién ciru mot cach hé¢

théng vao nam. 1951 Motsédin.chatduge diulg lam thudc diéu tri dong kinh c6 cong
thirc nhu sau:
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N
&

Tén thube R4 Rz ' Rs Nim SX
Ethosuximid (25) ' CHs C2Hs H 1927
Mesuximid (26) CHs CeHs CHs | 1est
Phensuximid (27) H CeHs CHs 1951
Morsuximid (28) CHs CeHs | /~\ 1962

. —H,C—N 0
\_/

2.5. Cac dan chét acyl-carbamid

~ Céc barbiturat va hydantoin déu 13 cac din chit Vong cua carbamid. Tir nhiing tic dung
cta nhém nay, nim 1948 Spielman da kiém tra tic dung cta hon 50 acyl-carbamid khéac
nhau. K&t qua thu dugc hai hop chét ¢6 tac dung chita dong kinh 1a phenacetyl -carbamid (29)
va 2-phenyl-butyryl-carbamid (31).

Sau day 1a médt s6 din chat cia nhoém nay:

o0 |
@-(EH—C—NH—C-—NHZ R Nim SX

R
Phenacemid (29) . ' H | 1933
Clorphenacemid (30) ‘ ci - | 1986
Ethyiphenacemid (31) | CaHs | 1912

Phenacemid (29):

— Biét duoc: Epiclase, Phacetur, Phenurop.Fhely!
THU VIEN
— Tén khoa hoc: N-(Aminocarbonyl)b: nzenacetamz e T {urea.
— Tinh chit: bot két tinh tring, khong mui. R kho tan {ror g , alcol, ether,

cloroform. Két tinh tir ethanol ¢6 nhiét d6 ndng ghiy, 2422166,

- Cbng dung: dung didu tri cac thé dong kit cuc b0 phtctap—Vvi tirabe c6 doc
tinh cao nén chi dung cho ngudi bénh khong dép ung véi cac thudc khac.

— Liéu ding: ngudi lén 0,5g/lan x 3 lan/ngay. Tré em 0,25g/1an x 3 lﬁn/ngz‘ly.
Dang vién nén 250mg.
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— Phuong phép téng hop:

«___CH,COOH CH,COCl
SOCh
—’ _—_—>
NH,CONH,

2.6. Cac din chét khac

2.6.1. D4n chat cda acid carboxylic

Nam 1941 Putnam va Merritt nhan thdy ring mot s6 din chét cua acid carboxylic
c6 tac dung chdng co giat (acetyl-acetic, diphenyl-acetic, tartric).

Acid 2-propyl-valeric (acid valproic) dugc biét tir 1896, nhung dén 1963 ngudi ta
moi biét tac dung chéng dong kinh cua n6. Hién nay, né dugc dung trong 1am sang dudi
dang mudi natri (32). Mot sb amid cua acid carboxylic cling dugc sir dung diéu tri nhur:
Beclamid (N-benzyl-3-clor-propion-amid) (33) duoc tdng hop nim 1951. Atrolactamid
(34) trudc day co su dung, nhung do ddc tinh nén hién nay di khong duoc dung.

HyC~CHy=CHy : (I?
_CH—COONa QCHZ—NH—-C—-CHZCHZCI
H3;C—-CH,-CH;
33
32 (|:H3
<j>-‘<|3—cor~m2
OH
34
Natri valproat (32)

— Biét dugc: Depacon (Abbott), Epilim (Sanofi-Aventis), Depakin (Sanofi-Synthelabo).
— Tén khoa hoc: Natri 2-propyl-pentanoat.
— Tinh chat bot tinh thé mau tring, khong mai, hat 4m. R4t d& tan trong nudc

(1g/0,4 ml). Tan tit trong nudc ethanol va methanol. Hau nhu khong tan trong cac dung
méi hitu co khéc.

- Cong dung: thube duoc chi dinh cho con dong kinh co git toan by, dong kinh
cuc bd, con mét truorng lyc, dong kinh con vang, con rung giat co va hung cam cép.
Khong dugc nhai.vién.nang.ma.phai.nudt..Ubng.thudc cung bita an. Néu ding liéu trén

250 mg/ngay thi phdiweing.| TP EN
- Dang 1h86e: nang - 1210 B".{ bao tan trong rudt 150 mg, 200 mg,
300 mg, 500 mg; siro 250

— Phuon SRAR Y hGH

TTTO T TTTTNTY T T TTTTst

Thuc hién phan img dialkyl hoa ethyl cyanoacetat v&i n-propyl bromid, xuc tac
natri n-propylat trong n- propanol khan (hdi hwu 3,5 gid). San pham ester tho ethyl
di-n-propyl-cyanoacetat dugc tién hanh thiy phan trong NaOH & 60-70°C. Khbi phan
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tmg sau dé duoc cét loai alcol va acid héa bang HCI dic; thu duoe acid di-n-propyl-cyanoacetic
dudi dang dau trong toluen. Chéit ndy duogc thuc hién phan Umg decarboxyl hoa &
160-190°C trong 2 gid, san pham 12 di- n-propylacetonitril. Xu li di-n-propyl-acetonitril vdi
dung dich nude NaOH thu duoc 32.

OVCHB NaOC3;Hy

‘ Br N=
2 H3C/\/ + -
0 ) " HyC
n-propy] bromid ethyl cyanoacetat = =~ - R ethyl di-n-propyl-cyanoacetat

- H5C

1. H,0O, NaOH H,0, NaOH

S ~C=N >

2. HCl, 160°C ‘ ‘
H;C H3C
di-n-propy!l-acetonitril 32

2.6.2. Dan chét sulfonamid
Nim 1941, Cohen va Cobb nhén thiy sulfonamid ¢6 tac dung chbng co giit.
Nim 1950, acetazolamid (35) dugc dung lam thubc chdng dong kinh.

Nam 1959, hai sulfonamid 14 fluoreson (36) va sulthiamin (37) dugc dua vao didu tri:
O .
R NN _
H3C—E—NH/QS)\ SO,NH, F@—SOzcsz Q@SOzNHz
| 35 36

2.6.3. Dan chét dibenzoazepin

Carbamazepin (38)
| #88 THU VIEN
CON T HUBT
ps .
— Biét dugc: Tegretol (Novartis), (Zentiva), Stazept ‘Holpharma),
Telesmln (Mitsubishi). ‘ ' A

- Tén' khoa hoc SH- Dzbenz[b j]azepzn 5-carboxamzd hoac 5- carbamoyl—5H-
dlbenz[ b f]azepm
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~ Tinh chét: tinh thé tan trong alcol, aceton, propylen glycol, hdu nhu khong tan
trong nudec.

— Cong dung: dung tri bénh dong kinh cuc bd ¢6 triéu chimg phirc tap, dong kinh
lon (co giét cimg toan bd) hodc dang hdn hop. Ngoai ra carbamazepin con duoce dung
trong dau day than kinh tam thoa, hoi ching cai ruou va dy phong hung-trim cam.

— Dang thubc: vién nén: 200 mg. Vién nhai: 100 mg; 200 mg. Vién giai phéng
cham: 100 mg; 200 mg; 400 mg. Hon dich udng: 100 mg/5 ml. Pan tryc trang 125 mg, 250 mg.
— Phuong phap tong hop:
Carbamazepin (38) dugc Schindler tong hop l4n ddu vao ndm 1960 tr 5H-
dibenz[b, JSlazepin (iminostilben) qua 2 giai doan. Sau d6, nam 1977 Muller dua ra

phuong phap diéu ché truc tiép 38 tir iminostilben bang céach st dung kali cyanat. So dd
céc thng hop nay nhu sau:

COCl, O O NH; / C;HsOH
. (photgen) )N\ l
, O Cl

— S-clorocarbony! iminostilben

S0 LD

(0] NH,
5H-dibenz[b flazepin 38

| KOCN T

Hén hop gom 5H-dibenz[b,f]azepin (iminostilben) photgen va toluen dugc dun
héi Iwu cho dén khi giai phong hét khi HCIl. Lam lanh khdi phan ung, san pham
S-clorocarbonyl iminostilben s& két tinh. Chét nay dugc xtr ly véi ethanol tuyét dbi va
khi ammoniac trong 3 gi® & nhiét d6 s6i cua ethanol. Lam lanh, loc thu taa 38, rira tia
bang nude dé loai NH,4Cl. San pham 38 duoc két tinh lai trong ethanol tuyét ddi, sau do
trong benzen. 38 tinh khiét c6 nhiét do nong chay 204-206°C.

2.6.4. Dan chit Gamma-aminobutyric acid (GABA)

— Progabid (39) duoc Kaplan tong hop nam 1977, dén nam 1987 duge dung ldm
thubc diu tri bénh dong kinh véi biét duoc: Gabren (Synthelabo):

C'THU VIEN
RUBT
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Chuwong 3
CAC THUOC GIAM BAU OPIOID

ThS. Nguyén Vin Giang

MUC TIEU HQC TAP

1. Trinh bay dwoc cdch phan logi cdc thuéc giam dau opioid,
2. Viéi dugc tén khoa hoc, cong dung va mé td dvoc phuong phdp san xudt cdc thude
giam dau: morphin, pethidin, methadon va fentanyl.

1. BPAl CUONG

Pau 1a mdt co ché bao vé co thé. Cam gidc dau xuét hién tai mot vi tri nao do khi
bi ton thuong s€ tao nén mot dap ing nham loai trir tic nhan gy dau.

Pau 13 do c4c ngon diy than kinh cam giac b kich thich qué d6 bdi mot tac nhan
vét li hay hoa hoc (nhiét, co, dién, acid, base...). Duéi anh hudng cua cac kich thich dau,
co thé giai phong ra cac chét giy dau nhu histamin, cac chét chuyén ho4 acid, c4c kinin
huyét twong (bradykinin, kallidin...).

Céc thudc giam dau dwoc chia lam 2 nhom:

— Céc thubc giam dau gy nghién.

- Céc:thuéc giam dau, ha sét, chong viém.

Chuong nay chi nghién ciu cac thubc giam dau gay nghién. Con cac thube giam
dau, ha sot s€ dugc nghién ciu & chuong 4.

2. PHAN LOAI CAC THUOC GIAM BAU OPIOID

2.1. Morphin va din chét

" Morphin 14 alcaloid chinh dflla ciy thbephitn Avvren B W Qovtrrenar rhén 14p dudi
dang tinh khiét vao ndm 1805. Cau truc phansii e T4 AdéEeidh bai Gullan va
Robinson (1923). Nam 1952, Gates va Tsch\idi déitong ! 199 R"i.'

Céc dan chat cia morphin bao gom gae-nhém-san

2.1.1. Morphin va cac dan chat thé trénlaguyén tu Oxy

Morphin 13 thubc giam dau rat t6t, nhung nhugc diém 16n nhit cua né 1a gay
nghién. Nhung thay dbi ddu tién la thé cac nguyén tr H trén céc nhém -OH cua
morphin, ngudi ta thu dugc mot sb dan chit sau:
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Tén thuéc R4 Rz
Morphin (1) H H
Codein (2) | CH; H
Ethomorphin (3) C2Hs H
Pholcodin (4) /\ H
(CH,),—N 0
_/
Diacetylmorphin (5) COCH;3 COCHs3

~ Codein chi yéu dung diéu tri ho, khong gy nghién va it ¢ hon morphin.
— Ethylmorphin (Dionin) ciing duroc ding tri ho nhung ddc hon codein.
— Pholcodin (Colydin) dugc dung diéu tri ho.

- Diacetylmorphin c6 tic dung giam dau gdp 3 14n morphin, nhung tinh gay
nghién rét manh nén hién nay khong duoc sir dung lam thube.

2.1.2. Céc dan chat dihydro-morphinon

— Cong thuc chung:
R,0 l
{3
R3 N_CH3
O
Tén thuac ; . k R
l THL? VIEN Rz :
Hydromorphon (6 | H U B T H H
Hydrocordon (7) : e H H
| Oxycordon (8) ’ HEN ‘ OH | H
Metopon (9) H | H ‘ CHs
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2.1.3. Cac dan chét N-alyl

D3 c6 nhiéu nghién ctru v vai trd clia nhém thé trén nguyén tir N ctia morphin.
Niam 1914, Pohl thay rang N-allyl-norcodein c6 tic dung d6i khang tinh uc che hé hip
ctia morphin. Tiép tuc theo huéng nay, ndm 1942 Weulard va Erickson da tbng hop
dugc N-allyl-normorphin (Nalorphin-10). Nalorphin cé tic dung d6i khang morphm
: khong gay 1€ thudc thude nhu morphin. Hién nay, ngudi ta da tbng hop dugce din chét
d6i khang hoan toan véi morphin 1a naloxon (11), duoc dung khi ng6 d6¢ morphin.

HO
%—cm—wwm )\/1%—@{ ~CH=CH,

2.2. Thebain va nhém oripavin

Thebain (12) ¢6 khoang 0,3-1,5% trong nhya thudc phién. Cé tac dung giam dau
nhe, nhung giy co giat, vi vy né khéng dugc sir dung trong 1am sang.

Oripavin (13) 14 d4n chét demethyl-thebain, dugc chiét tir ciy Papaver orieltale.
N—CH; ’ N-—CH;
CH;0” cHo” N
13

N—CH;

H;C—C—OH iH3C~§ TPHU VIEN
Catly s=> " HUBT

14

Trong khoang nhung nim 1963- 197 o ctaeHoty Bentlowina idaedy da téng hop
duge mot s6 din chét coa thebain va 0r1pavm Nhtmg-dan-ehat-nay-da-thu hut dugc su
quan tAm rat 10n cta cac nha khoa hoc vé tac dung gidm dau cua né.

. Vi du: Etorphin (14) khi thir trén chudt, n6 c6 tic dung giam dau gp 1700 lan
morphin. Dlprenorphln (15) c6 tac dung gap hang trdm l4n nalorphm Tuy nhién, do c6
nhiéu tic dung phu va doc tinh nén hién nay van chua dugc dua vao sir dung.
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2.3. Morphinan va cac dan chit benzomorphan

Vé mat cdu truc, morphin chinh 12 dan chét epoxy cta morphinan (16). Vi viy,
mot céch don gidn la x4y dung nhiing phé4n tir méi, hy vong cé tac dung giam dau dua
trén by khung morphinan. :

Theo hudéng nay, ngudi ta da tdng hop duoc hai nhém sau:

2.3.1. Céc déan chat morphinan

— Cong thirc chung:
) H
N'_R3
Tén thude , R4 R; Rs Tac dyng giam dau
(morphin=1)
Morphinan (16) H H H 0
N-methyl-morphinan (17) H H CHs 0,2
Racemorphan (18) OH | H CHs >1
Butorphanol (19) CH OH 10
| n—>
2.3.2. Céc dan chéat benzo-morphan
— Cong thirc chung:
HO
N\
H;C R
CH;
Tén thuéc R Nim SX Tac dyng giam dau
(morphin=1)
Methazocin (20) CH . 1957 07
Phenazocin (21) THU VTE N 1959 3
@2~ HUBT
Pentazocin (22) { 1Oy i 1962 0.3
) = \
CH;
Cyclazocin (23 ' 1962 40
y (23) CH, <]
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2.4. Cac dan chét cua phenyl-piperidin

2.4.1. Cac din chét Pethidin

HsC,00C
‘ N—R
Tén thubc R Niam SX Tac dung giam dau
(morphin=1)
Pethidin (24) CH; S 1930 0,1
Anileridin (25) 1956 0,2
cm—cm{}-NH2
Piminodin (26) 1959 0,2
(CHz)a_HN@
Phenoperidin (27) 1960 0,2
: (%);—9{—@ ,
OH
2.4.2. Ketobemidon (28)
0
[}
C2H5—C
N—CH;
HO
1 -[4—(3-Hyd'roxyphenyl)-1 -methyl-4-piperidyl]-1-propanon
2.4.3. Cac prodin
Hj
R = H: Prodin (29)
« CHsC —CH;  R=CH;Promedon (30)
R _ THU VIEN
HUBT
2.4.4. Fentanyl (31)
' CyH;
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2.5. Cac din chét phenyl-propyl-amin
2.5.1. Methadon va céc hop chat tuong ty

Tén thube Ry Ra Tac dyng giam dau
‘ (morphin=1)
Methadon (32) CH; 2
COC,H. —CH—N"
265 CHy (fH N\CHJ
CH]
Phenadoxon (33) . /\ 2
‘ COC;H;s CH
v — H— O
iH; \_/
Dipipanon (34) COC2H5 - ' i} C> 2
. 2 -
T
Isomethadon (35) CH 1
COC2H5 T - 3
CH—CH, N\CHJ
CH3
Dimephetamol (36) OH ,CH; 1,5
| _?H_CHZ—N\CH3
_CH_C2H5 CH;
Dextromoramid (37) ‘ /\ 2
—CO-N/J TS
3

2.5.2. D-propoxyphen (38)

Q/OOCC2H5

CH;
ol \—CH—CHZ—N’\CH
3

/#é ‘ J:Hs

THY VIEN
: HUBT
2.5.3. Phenopeéridin [22)
<;>—('3H—CH2—CH2—N COOCH;
— 39
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3. CAC THUOC GIAM BPAU OPIOID

3.1. Morphin (1)
- Biét dugc: Duromorph,
Dang mudi HC: Epimor, Morphitec, M.O.S, Theba-Intran...
— Tén khoa hoc: (50,60)-7,8-Didehydro-4,5-epoxy-17-methylmorphinan-3,6-diol.

— Tinh chét: dang monohydrat 12 tinh thé ling try, khéng mau, vi ding. Két tinh
tir anisol thu dugc dang khan, [a]p = -124° (HCI), -134° (dung dich 1% trong EtOH).
Dang mudi HCI 13 bot két tinh tring, d& tan trong nuéc. [a]D =-110°- 115° (dung dich
0,5g/25ml nude). :

— Cong dung: morphm 13 thubc giam dau manh do lam ting ngudmng nhin cam
gi4c dau, thubc con lam giam cac dap ung phan xa v01 dau. Pugc dung lam thudc giam
dau trong cac trudong hop soi than, soi mét, ung thu, nhdi méau co tim hogic phau thuit.

- Liéu thuong ding: 5-20mg/4 gio. Truong hop dau nhiéu hodc quen thudc co
thé tang 1én 30, 60, IOOmg/ngay Khéng dung cho tré em dué6i 5 tudi, ngudi bi ton
thuong & diu va md so, giam chitc ning ho hép, hen phé quan, phu phéi, cic bénh vé
~ gan, than.

— Phuong phap sén xuét:
Morphin dugc chiét tir nhyra thubc phién. Céy nay c6 ¢ nhiéu noi trén thé gidi voi

ham luong morphin khac nhau. Vi du: thubc phién ving Tiéu A chua 13%, An D§
7-8%, thubc phién & nudc ta cé 9% morphin.

Do loi ich v& kinh t&, nén da c6 rit nhleu ~cOng trinh nghién ciru chiét morphin
duoc thyc hién trong khoang nhing ndm cudi thé ky 19, d4u thé ky 20. Sau day 1a cac
‘phuong phap chinh:

- Phuong phap Robertson-Gregory:

Thubc phién dugc thai nho, chiét bing nu6c néng. Dich chiét chira hau hét cac
alcaloid dudi dang mudi meconat va sulfat. Trong b con lai phin 1én narcotin & dang
khong tan, dugc chiét véi HCI lodng va thu lai narcotin bing cach kiém hoa.

Dich chiét dugc dun néng 60-65 C va xir Iy voi CaCl, dé chuyen cac alcaloid thanh
dang mubi hydroclorid. Loc bo céc mubi meconat, sulfat Ca va nhua két tia cling. Dich loc
duge cd dic va dé két tinh, loc, thu duoc mubi Gregoiys Liaporphyy i gpdeint

Phén nudc cai chira cac alcaloid phy Ehéde du'oc HUB? VH4OH qua
thira, loc thu phin tia chira thebain, papa \Y in. P Oc amoniac
chira chi yéu narcein.

Mubi Gregory dugc hoa tan trong nudc va Xu 1y vo1 NHsUH den phamrimg kiém nhe,
morphin két tia dugc loc riéng va dem tinh ché. Dich loc thém KOH dé két tia codein.
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So d6 cac giai doan chiét nhu sau:

Ba .
(NARCOTIN)

CaSO4
Ca.Meconat

NH,0H

lodng

Dung dich

KOH
(NARCEIN)

MORPHIN

Nuéc cdi  |[«——KOH

Phén khong tan

) (NARCOTIN)
CODEIN

PAPAVERIN =~ THEBAIN
Kél tha . (trong dung dich)

— Phuong phép Canepskaia-Kliaskin:
So dd chiét nhur sau:

<«——— Thuéc phién
<+—— Nuéc néng

Dich chiét

NH,OH
EtOH

AOH—>{ T Je— Loc |——[ Dichige |
.

Tdch cic Alc phi

A |

; Ac;QH +
2> THU VIEN Benzen
=S  H{uBT |
NARCOTLN o NGOG 0|t N gy gt 2. DELZER _ Pha nuéc NH,OH
|
MURE (N

Tha
THEBAIN

Dung dich +—NaOH

CODEIN
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Thubc phién duoc chiét nhiéu lin bang nudce noéng. Dich chiét duoc co dic trong
chan khong. Sau d6 dugc pha lodng bang con va xu ly voi NH,OH dén pH=10 dé két
tha alcaloid base (morphin va narcotin). Nghién tia nay trong acid acetic, loc loai
narcotin khong tan. Dich loc chira morphin duoc kiém hoa bing NH,OH dén pH=10,
loc lay morphm base va dem tinh ché. L

Phin dich loc & trén dugc lac v6i hdn hop benzen + a01d acetic. Papaverin tan
trong benzen dwoc gan riéng. Pha nude duoc kiém ho4 dé phén riéng thebain va codein.
3.2 Pethidin HCI (Meperidin-24) |

- Biét duogc: Dolantin, Dolestin, Dolosal, Dolargan...

— Tén khoa hoc: Ethyl I:rhethyl—4-phenyl;)iperidin-4-éarb0xylat hydroclorid.

— Tinh chat: bot két tinh tring, d& tan trong nudc, trong ethanol. ft tan trong
ether, benzen. Nhiét dd nong chay 187- 189°C

- Cong dung: tac dung giam dau yéu hon, nhung tac dung chdng co thit manh
hon morphm 3 14n. Pugc dung trong céc trudng hop cin giam dau nhu morphin: dau do
ung thu, s6i than, s6i mat. Ngoai ra con duge ding gidm dau khi dé.

~ Thubc gdy nghlen Than trong khi dung cho ngudi gia, bénh duorng niéu, tuyén
tién liét, bénh tuyén giap.

— Dang dung va liéu ding: ong tiém 25, 50, 75, 100 mg/ml. Thubc dan 100 mg,
Ding ubng hay dit hdu mén 25- 50mg/lan x 1-3 1An/ngay. Tiém bap 0 lg/lan 0,25 g/24 gio.

— Phuong phap téng hop:
a. Tir di (2-clorethyl)-methylamin (40)

_CH,CHC /@ .
H3C—N + Hzc — H3C—'N -_

H;C—N<:>(. —_ H3C—NC>(.
COOH COOC;Hs

Ngung tu 40 v6i benzyl-cyanid cd mat=iNaiN! 9% EN 1-4-cyan-4-
phenyl-plpendm (42). Thuy phan 42 thu duge acid 43, ‘ huong phap
truyén thong thu duoc pethidin (24). Nhu enrisn A b ip nay la sur
dung din chit ban diu 40 13 mdt chit rit dsc—Pé-ihie-phme-npwer-ta-da-thay thé 40
bang d4n chit N-benzyl it doc hon.

b. Tir di (2-clorethyl)-benzylamin (44)
Qué trinh ngung tu tuong tu nhu phuong phap trén. So d6 phan tmg nhu sau:

40



4 _CH,CHCI
@CHZ—N + 41 —» CH—

44 CHCHCI

— @-CHz— — > 24
COOC,H;
46

Gjai doan cubi cung, viéc loai nhém benzyl dugc thuc hién nh¢ phan Umg khu
hod. Néu c6 mdt formaldehyd trong méi truong phan img khir, thi viéc tao nhém
N-methyl s& xay ra dong thoi, két qua thu dugc hop chét 24.

Nguyén lidu ban diu 44 duoc tdng hop theo phan tmg sau:
_CH,CH,0H CHCHOH g0
¢ : : >—CH,Cl + H—N\ —_— .—CHZ—N —_ 44
CH,CH,0H CH,CH,0H
3.3. Methadon HCI (32)
- Biét dugc: Dolophin, Methadose, Physeptol, ...

— Tén khoa hoc: 6-Dimethylamino-4, 4-diphenyl-3-heptanon hydroclorid.

— Tinh chét: bt két tinh tring, khong mui, vi ding, d& tan trong nuéc, trong
ethanol. Khong tan trong ether, glycerin. Nhiét d6 néng chay 235°C.

— Cong dung: tac dung giam dau manh hon morphin 5 14n. Con cé tic dung an
thén, giam ho.

Puoc ding trong cic trudng hop cin glam dau do ung thu, sau phiu thuit hoic
nhdi mau co tim.

Hién dugc dung lam thubc cai nghién ma tuy.

~ Dang dung va heu dung: vién nén 2,5mg, 10mg. Ong tiém Smg, IOmg Thuoc
dan 5mg. Nguoi l6n ubng 2,5-5mg/ngay. Tiém bip Smg/ngay Liéu ubng t8i da
10mg/lan x 3lan/ngay

Phuong phap téng hop:

y ©>\
— NaNH, /N :
CHZBNG =S, THUCWIENCH: ) — .\
N(CHs),

- N\ () . 49
C,HsMp YT VK 9 S
C\
©>/ CHyCH-CHy
32 N(CHs),
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Ngung tu diphenyl-acetontril (47) v&i 2-clor-1-dimethylamino-propan (48) vai sy
c6 mat cua natri-amid thu dugce 2,2-diphenyl-4-dimethylamino-valeronitril (49). Phan
g cta 49 véi thude thir Grignard thu dugc methadon (32). Ngoai san phim chinh 1a
methadon, con thu duge san phim phy izo-methadon do su chuyén vi cta Cl trong hop
chét 48.

3.4. Fentanyl (31) .
— Biét dugc (mubi citrat): Duragesic, Fentanest, Leptanal, Pentanyl, Sublimaze...
— Tén khoa hoc: N-(I1-phenethyl-4-piperidyl) propionanilid

' "~ Tinh chit: bt két tinh tring, khéng mui, vi déng, 1g tan trong 40ml nudc, tan:
trong methanol. Kho tan trong ‘ether, cloroform. Nhigt dg nong ‘chay 149-151°C. Dang
base néng chay & 83-84°C. |

- Cong dung: tac dung giam dau manh horn morphin 100 lan nhu'ng ngin hon.
l—)uorc dung lam thube giam dau trong phu thuat, 1am thudc tién mé do lam tang
tac dung cua thudc mé. ‘ .
- Dang dung va liu dung: diing dang mudi citrat.
Ong tiém 0,05mg/ml: 2mlva 10ml. . .
Tiém bép 0, 05-0,1mg trudc kh1 mb 30-60 phut hoéc sau khi md.
-~ Phuong phap tdng hop:

Ngung tu 1-benzyl-4-piperidon (50) voi an111n thu duge hydrazon 51. Khir hoa 51
v6i tac nhén khir LiAlH, tao thanh phenylamin 52. Ngung tu 52 v6i anhydrid propionic
thu dugc amid 53. Loai nhom benzyl cua 53 bing phan Umg hydro hoa xuc tac thu duge
N-(4-piperidyl)-propionanilid (54). Cu01 cing la ngung ty 54 vé6i B-phenylethyl- -clorid
bing c4ch hdi luu trong dung méi 4-methyl 2-pentanon, xic tic Na;CO;z thu dugc
fentanyl (31). San phim dugc tao mu01 véi a01d cnrlc thu dugc fentanyl c1trat

So do tong hop nhu sau: o ‘
| CH2C6H5 ‘ | CH2C6H5 - CleC(,Hs ' : CIchsHs :
N .
%j C6H5NH2 %j LIAIH4 Q (C,H5C0O),0 ‘ Q Ho/xt
,v —C6H5 ik C CeHs
| , THUVIEN, |
| ' = | HUBT
i

C‘lCHZCHzCGHs

31

HsC;—C—N—CgHjs
54

42



Chuwong 4
CAC THUOC GAY TE
ThS. Nguyén Vin Giang

MUC TIEU HQC TAP

1. Trinh bay duoc khdi niém vé cdc thuoc gdy té va cdch phdn loai cde thudc gay té
theo cdu triic hod hoc. ‘

2. Viét dugc tén khoa hoc, cong dung cia cdc thudc gdy té va mé té duoc phuong
Phdp san xudt cdc thudc gdy 1é cocain, benzocain, procain va lidocain.

1. DAl CUONG

Thubc gay té la nhitng thubc c6 tac dung phong bé cic din truyén than kinh ngoai
vi, lam mat cam gi4c tam thdi & mdt viing nhét dinh cta co thé. Thudc duoc dung trong
cac trudng hop phiu thuit nho. Mot thude gay té tot can dat cac tiéu chuin sau:

— Ngén cin hoan toan va dic hiéu sy din truyén cam giéc.

Sau khi sir dung, chirc phan than kinh dugc phuc hdi hoan toan.
- Khi té ngén, théi gian tic dung hop li (thudng khoang 60 phuit).
— Khong ddc, khong gly di ung.

Tan t6t trong nudc, bén vimg.
Tuy thudc ky thuat sir dung, thudc té duoc chia lam hai loai: Gay té bé mat va gdy

t€ dudng tiém.

~ Trude day, dé gay té ngudi ta dung cach lam lanh (cloroethyl) hodc diing hoé chit
d€ phd huy mot ddy than kinh nhét dinh dén mét muc d6 nao d6 (As,;0; hodc phenol
trong diéu tri dau ring). Tir khi phat hién ra cocain (1) va xac dinh dugc cau tric hod
hoc cua no, con ngudi da tong hop duge nhiéu din chét gy té rat tot dua trén phan cau
tric c6 tac dung cia phan tir ndy.

00
) THUVIEN ] e ;
¢ | HUBT DCO‘Qg
i

Theo Lofgren, cau truc ciia mot hop chat gay té gom ba phan: cyc wa m&, chudi
trung gian va cuc ua nudc.

— Cuc va md: thudng 1a nhin thom, c¢é anh huong dén su khuéch tan cua thude
va hiéu luc gdy t€. Tinh va m& 1am ting 4i luc cua thudc véi receptor nén cé tac dung
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ting cudong d6 té. Mat khac, né con 1am chidm sy thuy phan cia cac esterase nén kéo dai
thon gian té. : -

- Chudi trung gian: thuong c6 4-6 nguyén tir (dai 6-9 nm). N6 gdy anh hudng
dén doc tinh, sy chuyén hod va thoi gian tac dung ciia thuoe. Chuoi trung gian co the 1a
cac nhom ester hodc amid. CAu triic ester kém bén hon do bi men esterase thuy phén.

= Cyc ua nudc: la nhém amin béc 2 hodc béc 3. Nhém nay quyét dinh dén tinh
tan cta thuodc do d€ tao muoi.

V2 cAu triic hoa hoc, ngudi ta c6 thé chia cac thudc gy té thanh cic nhom sau:

— Céc thudc gly té c6 cau tric amino ester:

Tén thubc Céng thirc -~ 4 - céachdang

CH;00C

Cocain (1) . o . ‘ Gay té bd mat
: @—coo N—CHj

Benzocain (2) }121\14<_j——>——c00—-c2}15 7 Gay té bé mat

: o Co g CCHs
Procain (3) HZN‘OCOO_,CHZ—CHZ—I\( Gay té du'érng tiém
! C2H5 ‘

‘ s '
Hydroxyprocain (4) HN COO—CHz’-—'-CHz-—Ni : o .| ‘Gay té dworng tiém
CoHs :
OH )

o CoHs ‘
Cloroprocain (5) H,N COO—CHZ—CH2+N/ , : Gay té dwong tiém
- \
C,H;s
B . Cl L . |

k L . | _ | , | 7. - CoHs L .
‘ P»roppxycam (6)» - HzN _ COO—CHZ,——CH:—N< ‘Ga‘y té dwdng tiém
‘ ‘ G 1 »

OC3H7 -
- - : shval HU VIEN
. ! N / ¥ _' -
Proxymetacain (7) C3H7O—©‘COO—( N-ZCHEN H U BT nat
© HN :
) - . -
| Pyridocain (8) . ,L v v Gay té tuy sbéng
' QCOO—CHZ—CHZO '
- NH, - S L
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Butacain (9)

HZNCOO—CHz—CHz-—CHz—N\
C4Ho

CH
P | Gay ta bé mat

Hexylcain (10)

@—COO—(IZH—CHZ—NHO

CH,

Gay té bé mat va
dwdng tiém

" Piperocain (11)

@—coo—cnz—cnz—CHz—N )

Gay té bé mat va

dwdng tiém
H:;C
Tetracain (12) CH, Gay té bé mat va
qm—rm—@—coo—cnz—cm—r( dwong tiem
CH;
— Céc thubc gay té c6 cu tric amino amid:
Tén thuéc Céng thirc Cach dung
Cinchocain (13) Gay té bé mat, duwong tiém va
‘— /C2H5 tu)" séng
N ONH—CH,—CH,~N__
) C,Hs
C4Hy0
CH,
Lidocain (14) LCaHy Gay té bé matva
NHCO—CH,—N_ s
C,Hs dwong tiém
CH,
CH;
Gravocain (15) C,Hs Gay té duong tiém

NHCO—CH,;—N_

CoHs

CoHs

Lutanilicain (16)

CH,

THU VIEN

Bupivacain (17)

HUBT

] iy Nt

) P NOTR

7O W
— \—
l \_<CH3

H
(/—\g—NHco—CHZ—Nf
q

Gay té duong tiém

Gay té dudng tiém
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CH, .
Endocain (18) : ,C3Hs Gay té duwdng tiém
NHCO—CH—N_ : '
C2H5 CJH7
CH; o
H
Prilocain (19) NHCO—CH—N_ Gay té dudng tiém
CH; - C3H7
" CHy

— Céc thudc gy té c6 cau tric ceton, ether, urethan va amidin:

Tén thuébc

~ Céng thirc

Cach dung

Propiocain (20)

c3H7o~©—coécH2.—cH2—N )

Gay té bé mat va
duong tiém

Dyclonin (21)

B C,4H90@CO—CH2—CH2—N )

Gay té bé mat

Pramocain (22)

O

Gay té bé mat

Fomocain (23)

v / \
C4H90—©‘O—CH2—CH2—CH2—N
_/

O

C‘6H50CH2—-©-—CH2—CH2—CH2—-N
_/

Gay té bé mat

‘Quinisocain (24)

CHy .

Gay té bé mat

O—CH;—CH,~N,
: CHy

Diperodon (25)

cHd
QNHCOO—CH— i

B THUVIEN
HUBT

'é,

NHCOO—CHZ

- Phenacain (26)

TEU PRUC VU THAN RAAG WOTED

CZHSO—O—NH—C , Ay 18 ha
‘QO CHs Gay té be mat
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2. CAC THUOC GAY TE

2.1. Cocain (1)
~ Tén khoa hoc: Methyl 3-(benzoyloxy)-8-methyl-8-azabicyclo[3.2.1]octan-2-carboxylat.

~ Tinh chét: dang base 12 tinh thé hinh phlen nhiét d§ néng chay 98°C. Dé thing
hoa (90°C). Dang muéi hydroclorid 1a bt tinh thé, vi déng nhe. Nhiét do noéng chay
195°C, [a]p = -72,3° (c = 2 trong nudce). D& tan trong nudc. Khong tan trong con tuyét
dbi va ether.

Cocain la alcaloid chinh cua 14 cay coca (Erythroxylon coca Lamarck). Cay nay
moc hoang & Peru va dugc di thuc tréng & Indonesia. Cocain dugc san xuét chi yéu
bang cach chiét tir 14 cly coca. Ngoai ra n6 con dugce béan tdng hop tir ecgonin (ciing 1a
mot alcaloid cua 14 cay coca).

"Cocain 13 thubc gdy t& dau tién, duogc dung trong 14m sang lam thudc gdy té bé
mat. Tuy nhién, do gdy nghi¢n nén hién nay khong dwgc sir dung.
2.2. Benzocain (2)

— Biét-dugc: Anesthezin, Flavamed, Americaine.

- Tén khoa hoc: Ethyl 4-aminobenzoat.

— Tinh chit: bot két tinh tring, khéng mui, vi hoi ding. Piém chay 89-91°C. Rét
khé tan trong nuér, tan trong con tuyét dbi va ether.

- Cong dung: benzocain gy t€ nhanh va kéo dai, khong kich tmg cac mé. Co thé
ric truc tiép 1én vét thuong, vét bong dé tién hanh phau thuit.

~ Phuong phap téng hop:
Benzocain (2) dugc tdng hop tir para nitro-toluen theo so dd phan tng sau:

Oxy hod para nitro-toluen (27) bing bicromat thu dugc acid 28. Ester ho4 acid
ndy bang cach hdi luu véi moét luong qué thira ethanol, xtc tic acid sulfuric dic thu
dugc ester 29. Cudi cling 1a khir hoa nhém nitro thanh amin véi tic nhan khir 1 Fe trong
acid acetic d¢ tranh thuy phan nhém ester. San phim benzocain (2) dugc tinh ché bing

~céach ket tinh lai trong ethanol.

NO, NO,

L
A= THUSAEN Eecncoon,
HUBT

CH; COQ COOC2H5 COOCsz
27 9

2.3. Procain hydroclorid (3)
- Biét dugc: Anestil, Neocain, Novocain...

— Tén khoa hoc: 2-(Diethylamino)ethyl 4-aminobenzoat hydroclorid.
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_ Tinh chit: bt két tinh tring, khong mui, vi ding. Piém chay 154- 156°C. D&
tan trong nudc, tan trong ethanol, khéng tan trong ether. Dung dlch thuoc tiém trong
nude c6 thé khir tring & 100°C trong 30 phut.

Dang base 13 tinh thd khong mau, nhiét do néng chay 58-60°C.

- Cong dung: 13 thudc gay té duong tiém. Novocain gay glan mach nén khuech
tan nhanh, tac dung gy té& tai chd ngan. Pé khic phuc, ngudi ta thuong pha them
‘adrenalin gy co mach (1 giot adrenalin 1/1000 trong 10 ml novocain).

Tac dung gay té bé mit yeu Co thé dung gay té tuy sbng.

= Phuong phap tong hop:- . i

‘ Co nhiéu phirong phap tong hop procain dx tir nguyén lleu ban dau la para mtro—toluen
(27) So db cac phuorng phép tong hop nhu sau:

HOCH;CH;N(C2H5)2
N02 Noz
© HOCH,CH,Cl <jl HN(C,Hs), @
/CL: COCl ‘ COOCH2CH2CI : OOCHZCHzN(Csz)z
_HOCHZCHZCI/HZSO4 o j L BrCH,CH,BE. | o
. 2.HN(GHs), | | FeHCl
COOH v _E :
C,H;0H * Fe/CH;COOH HOCH;CH,N(C,Hs )
28 T2 ——= 2 -3

. H,SO4

Trong cac phuong phap trén, phuong phép di' qua trung gian benzocain (2) 1a
thich hop nhat voi san xudt cong nghlep Phuorng phap nay duoc thuc hién qua hai g1a1
doan chmh nhu sau:

- Tong hop d1ethy1am1no ethanol
Suc khi ethylenoxyd vao dung dich dlethylamm trong methanol o 30°C Phan img

duoc khuay trdn va lam lanh. Két thic phar TN Z5a he 1 ng cach cit
phén doan Dlethylammo-ethanol 1a chat 101 o do 501 104 EHE WS E ¥ a4 hat nude.
. , HUBT
I‘IN(Csz)Z + H2C\O/CH2 T I At AN A

~ Ngung tu tao procain:

Phan tmg ngung tu benzocain (2) voi dlethylaxmno-ethanol duoc thuc hién & 70-80°C
v6i xtc téc natri diethylamino-ethanolat (~1% so-v6i benzocain). Ethanol.tao thanh -
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duoc cét lién tuc trong qua trinh phan ng. San pham duoc tinh ché bing cach két tinh
trong isopropanol va tao mubi véi acid hydroclorid.
2.4. Lidocain (14)

~ Biét dugc: Lidesthesin, Xylocain, Xylocitin, Licain.

— Tén khoa hoc: 2-(Diethylamino)-N-(2,6-dimethylphenyl) acetamid,

~ Tinh chit: bt két tinh tring hodc hoi vang, mui dic biét, vi dang Diém chay
65-69°C. Khong tan trong nuéc, tan trong ethanol, ether, benzen, cloroform, du thuc vat.

Dang hydroclorid 1a bt tinh thé trang, khong mui, nhiét do néng chay 76-78°C.
Tan t6t trong nuéc, tan trong alcol, khong tan trong ether.

— Cong dung: 1a thubc.gdy té bé mat va gdy té din truyén tét. Tac dung gy té
manh hon novocain 3 1an, nhung doc hon 2 1an. Thubc tac dung nhanh va kéo dai do ,
chuyén hoa chdm. Cé thé dung gy té tuy song thay novocain. Lidocain con duoc dung
trong khoa tim mach lam thubc chdng loan nhjp.

Liéu ding: tiém 0,25-0,35 g tuy muc dich gay té. Dung dich tiém c6 ndng 4o
0,5-1,5%. Gay té bé mat dung dung dich 2-5%.

~ Phuong phép téng hop:

Lidocain duoc téng hop tur xylidin (33) bing nhidu phuong phap khac nhau. So dd
cac phuong phap téng hop nhu sau:

CH,
CICH,COOH / POCK :
> NHCOCH,CI
hoic CICH,COCI
34 cp, HN(C,Hs),
CH, ' CHs
NH, HOOCCH,N(C,Hs)y > NHCOCH,N(C,Hs),
POCHK
33 CH, - Mooy,

a. Tao amid gifra xylidin (33) va acid cloracetic vdi xuc tac oxyclorld-phospho
hodc cloracetyl-clorid thu duoc hop chét 34. Ngung tu 34 v&i diethylamin tao thanh

lidocain (14). THU VIEN |
b. Ngung| \stiite tiép X A UB‘? ethylamino-acetic ¢c6 mit POCI; hoic
SOCI, thu dugce |1dDeati et

KTHDT2-T4 49



Chuong 5

CAC THUOC HA NHIET, GIAM BAU,
CHONG VIEM KHONG STEROID

PGS, TS. Nguyén Pinh Luyén

MUC TIEU HQC TAP

1. Trinh bay duwoc cdch phdn logi cdc thudc hAc_zrhh"i‘éL giam dau, chong viém khong
steroid theo cdu triic héa hoc. \ :
2. Néu doc phirong phdp t6ng hop, cong dung cia cde thudc ha nhiét, giom dau, chéng viém

- nhém - acid salixylic, nhém anilin, nhém pyrazolon, .indol, nhom phenyl-propionic,
nhém acid anthranilic, nhém aryl-acetic, nhém oxycam va cdc nhém khdc.

1. DAl CUONG

Céc thudc nhém nay c6 chu tric hoa hoc rat khac nhau, tit ca cac thuc déu c6 tac
dung ha nhiét, giam dau, khang viém (trir nhém dén xuét anilin) & mirc d6 khac nhau.
Trong nhom nay, khong cé thude nio cé cAu tric steroid, vi vay ching duoc goi 1a cac
thubc chéng viém khong steroid (Nonsteroidal Anti Inflammatory Drug: NSAID) dé
phan biét v6i cac thuc chéng viém steroid. Co ché tac dung 1a do wc ché enzym
cyclooxygenase (COX). Enzym nay xuc tac cho qua trinh sinh tbng hop prostaglandm
1a chét gay ra cdc phan tng sbt, dau va viém.

Nhom nay chi ¢ tic dung véi cic chimg dau nhe, khu tra. Téc dung t6t Vi cac
ching dau do viém nhu: dau khép, viém co, viém day thin kinh, dau ring. Khac véi
morphin, nhom nay khong c6 tic dung giam dau ndi tang, khong giy nghién. Tac dung ha
nhiét do tac dung 1én trung tim diéu nhiét & nio, lam giin mach ngoai vi, ting tiét md héi.
Thudc chi c6 tac dung chita triéu chimg. T4c dung khang viém ngoai rc ché sinh tdng hop
PG, con lam bén ving mang lysosom, ngén pansrittphémgcédeenzymedy-yiém.

-~

Theo cAu triic héa hoc c6 thé phan loai(fhur saw: T H[-L'IJU\Q $ N
~ Nhém acid salixylic va din chit. phenyl-propionic.
— Nhém céc dan chét cua anilin. U TIIRGacid vt hranilic.

Nhém aryl-acetic.

Nhém dén chét cia pyrazolon.

Nhém din chét cta indol.

Nhom oxycam.

Céc din chét khac.
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2. CAC THUOC DIEN HiNH

2.1. Nhém acid sallxyllc va din chét

Duoc dua vao diéu trj tir giita thé ky XIX. Chit dau tién dugc sir dung dleu tri la
acid salixylic (1). Acid salixylic duge chiét tir cay Salicilia glzcozzd nam 1838, dugc
Kolbe tong hop nam 1858. Do kich mg da va niém mac, nén nhiéu din xuit cua acid
salixylic dd dugc diéu ché nhim khic phuc nhuoc diém nay. D¢ la: natri salixylat (2),
aspirin (3), kalmopyrin (4), salixylamid (5).

COOR;
OR,

1:Ri=H Ry = H,
2:R1=Na Rz =H,
3:Ri=H Co R2 = COCHa,

1 ' "Ry=COCHj,
4: R 1= — Ca

2
5:0R 1= NH;, ' R;=H

Tac dung chinh cta cic dn xuit acid salixylic 1a ha nhiét, giam dau va chdng
viém. Co che tac dung ha nhiét, giam dau la lam giam céc phan xa ting cudng do cic
chidt gay sbt gay ra tai trung tdm diéu hoa nhiét. Duéi tac dung cua chung, mao mach

dugc mé rong, lam téang kha ning trao dbi nhiét ddng thoi gay toat mo hoi, nho vay dan
dén ha nhiét do co thé.

- Phuorng phap tdng hop:
a. Piéu ché acid salixylic

- Acid salixylic (1) duge tong hop bing phan tmg Kolbe-Schmidt tir natri
phenolat va khi CO, dudi ap suit va nhiét d9 cao. So dd phan vmg nhu sau:

OH ONa |

©/ + NaOH — > ©/ + Hy0

ONa THUY \/|EN JCONa OH
©/ CEEP HUBT )| B e @[

~ - 8 atm COONa

un #
5 @: + _HSO, —— @[ +  Na,S0,
COONa COOH
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b. Tong hop cdc ddn chdt cia acid salixylic

Acyl hoa acid salixylic véi anhydrid acetic, thu dugc aspirin (3). Salixylamid (5)
duoc dleu ché bing cach dun acid salixylic véi amoni hydroxyd thira. So dd téng hop
mot so din chét cua acid salixylic nhu sau:

. _OCOCH,4
Ac20/ benzen NH4OH @i
©[COOH “hoae CH, = CO ©[COOH f —NH,
3 .
— Tao mubi cia 1 véi NaHCO; thu duoc natri salixylat (2).
~ Tao mubi cta 3 voi Ca(OH), thu dﬁéc kaimopyrin 4).
* Aspirin (3):
- Biét dugc: Angettes, Aspro, Cardioaspirin, Empirin...

— Tén khoa hoc: Acid 2-(acetyloxy)benzoic
_ — Tinh chét: tinh thé hinh kim tring, mui acid nhe. Khé tan trong nuée (300
phan), tan trong alcol, trong hydroxyd hay carbonat kiém. Nhom acetyl dé bi thay phén,
khong cho mau véi sit clorid. Nhiét do nong chay 133 — 136°C.

— Cong dung: Aspirin ¢6 tac dung giam dau ngoai vi do dbi 1ap véi bradykinin,
uc ché tong hop prostaglandin. Dung chita cam ciim, sot, dung giam dau nhe (dau rang,
dau dau, da}u da}y tl}én kinh,). Di,éu tri viém }(hép, viém tdc tinh mach. Hién nay dugc
ding chu yéu dé chong huyét khoi, phong nh6i mau co tim va dt qui.

- Liu ding: liéu trung binh 0,5-2,0 g/ngay. Viém khép 3-6 g/ngay. Dang vién
nén hodc vién bao 100, 200, 300, 500mg. G6i thude bot 100, S500mg.

— Chébng chi dlnh viém loét dudmg tiéu hoa, 16i loan dong mau, sbt xuft huyét,
ngudi bi hen, c6 thai, man cam véi thubc.

2.2. Nhém cac din chit cua anilin

Cac din xuit coa anilin duoc st dung 1am thudc ha nhidt, giam dau gdm
acetanilid (6), paracetamol (7), phenacetin (8):

r—~(O)=mcoc

THU VIEN
6R=H
+rl HUBT
8. Rz

Trong s céc hop chét trén, acetanilid™(6) c6~aoc tinh cao; Hén tir1au di khéng
dugc s dung trong diéu tri. Phenacetin (8) truéc diy dung kha phd bién, nhung khi
phét hién thiy chit chuyen hoa c6 tac dung trong co thé ciia n6 1a paracetamol (7) thi
hién nay né duogc thay thé bing din chit nay.
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* Paracetamol (Acetaminophen): ~
.~ Biét dugc: Dafalgan, Pacemol, Panadol, Tylenol, Efferalgan...
— Tén khoa hoc: N-(4-hydroxyphenyl)acetamid

~— Cong dung: so vo6i aspirin, tac dung ha nhiét ctia paracetamol ém diu hon, tac
dung gidm dau manh hon va kéo dai hon, c6 tac dung gidn co, khong giy kich tmg da
day. Paracetamol khong cé tic dung chong viém. Pugc dung diéu tri cac truomg hgp
cam sOt, cam, dau day than kinh, nhirc dau, dau co, dau gin, dau ring, dau do chan
thuong... Licu dung: 0,3-0,6 g/ lan, 1 - 4 g/ 24 gio.

- Phuong phap téhg hop:

Paracetamol dugc tdng hop bing nhidu phuong phap khac nhau, di tir nguyén
liéu ban dau la phenol, acetanilid, nitrobenzen, clorobenzen. Hiu hét cac phuong phap
déu qua hop chat trung gian 1a p-aminophenol. St dung phuong phap nio, di tir
nguyén liéu l;an dau nao d€ san xuat paracetamol phu thugc vao ngudn nguyén liéu
san co cua moi nudec. ,

Ngoai ra, trong phong thi nghiém c6 thé san xuit paracetamol tir phenol qua con
dudng nitrozo héa (xem tai liéu Thuc tdp K§ thuit san xuit duoc phdm-Bo mdn Cong
nghiép Dugc-2009). ' o

So d0 cic phwong phép tong hgp paracetamol

NHAc v ’ NHAc NHAc
. ‘ O,N. ‘ ‘ . ‘
0 ="0 .0
__» + .
6 NO,
acetanilid
lKOH/A
OH OH OH ' OH OH
O ' Na,$ hos 0
HNO; - N ay 0:.10 Acy v
, Fe/H™ : :
phenol | NO, NH; NHAc
1. NaOH/A A -7
: ) H' _ paracetamol
Cl a (Ijl o
]
S22 ’ H,S0, dac
_ TRY VIER
HNO, T H3SE HUBT
chlorobenzen . ‘
<<:>>—No2 dien o > @—NH—QH
nitrobenzen '
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2.3. Nhém dén chét pyrazolon

Nhém céc hop chét cua pyrazolon duoc sir dung lam thubc ha nhiét giam dau tir
nhitng nam giira thé ky XX. Vio nhimg nam trudc thap ky 80 cla thé ky trudc, ching
dugc coi la cac thudc ha nhiét giam dau ‘chﬁ‘vchét. Ngoai ra, cac pyrazolon con c6 tac
dung khang viém nhe giéng nhu cc dfin xuét cua acid salixylic. Sau ndy do nhiing tac
dung phu cé thé gay nguy hiém cho co thé, nén viéc st dung ching bi han ché.

" Hop chét dau ctia nhom nay duogc stt dyng trong diéu tri 1a phenazon (9)..
Phenazon (Azophen, Antipirin) dugc tim ra ndm 1884, cac thubc khéc déu 1a dan xuat
cua phenazol. Gdbm «c6: Aminophenazon (10, ' amidazophen, pyramidon),
Noramidopyrin-metansulfonat natri (11, norvamidazophen, analgin, algopyrin).

R . CHs

I—{ | - 9R=H
o) N—CH;  10,R=N(CHa),,

N ,
| 11, R = N(CH3)CH,SO:;Na

C¢Hs

— Céc tac dung phu:

Ngoa‘li nhimng triéu chumg k!K') chiu ,nhu budn nén, di ung, kich g tiéu hoa ra thi
nguy hiém chinh la gay ton hai dén hé thong tao mau, din dén tai bién mat bach cau hat.
Tac dyung phu nay hiém gaip, nhung 12 tai bién ning, khé ludng trude vi khong lién quan
den liéu luong va thoi gian dung. Do d6, hién nay thuong duge dung két hop véi cac
thuoc ha nhiét giam dau khac.

— Phuong phap tbng hop:

a. Tong hop phenazol (9)

Phenazon (9) dugc tdng hop theo phuong phap cua Knorr: ngung tu acetoacetat
ethyl (12) véi phenylhydrazin (13) thu duoc dan chat pyrazolon 14. Methyl héa hop
chét 14 v&i methyl-iodid hodc dimethylsulfat thu dugc phenazon 9):

CHj

’ : CH; CH;
/NHZ ,
~O0 + NH » O N - O _N—H
N N

| q «(H,0+C,Hs0H)

& . \
07 NOCHs 5 S THUWVIEN  CGelHs
12 13 | HUBT B
CH,IHD bruc v
—— % = ~ /*‘ e
hozc (CH3)3S04 N
” ' &Hs
9
(phenazon)
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Nguyén liéu phenylhydrazin (13) duoc didu ché tir anilin theo so d6 phan ¥mg sau:

NaNO,/ HCl . . NaHSO
CgHsNH, NaNOo/ HCL CHsNEN €17 —2223 CH;NH—NH,

NaZSO 3

b. Tong hop aminophenazol (10)

Aminophenazon (10) c¢6 tic dung ha nhiét, gidm dau t6t hon phenazol Tong hop
chét nay dugc thuc hién bai Stolz nhur sau: nitrozo héa hop chat 9 thu duoc din xuat
nitrozo 15. Sau d4, nhém nitrozo cta 15 dugce khir thanh amin véi NaHSO; thu dugc
hop chit amino 16. Hydroxymethyl hod nhém amin cta din chat 16 voi
formaldehyd tao thanh dihydroxymethyl-amino 17. Xu ly 17 véi ac1d formic thu
dugc aminophenazon (10).

HNO, /0°C NaHSO
oﬂ_c}h 2 > oﬁ_(}h AT

N (Na-N02+H2SO4) N/ . Nast3

| : | _

CeHs CeHs

9 ; 15
N CH; (HOCHp,N_ - CHy O (CH)N CH
Oﬁ—cm’ 2HCHQ oﬁ—cm 2——>HCO'QH ‘ Oﬁ,N—CHa
- If . TN - dun soi II\I ‘

B o . . , ‘
CeHs - ' Cels | © Cels

16 17 . 10
c. Tong hop noramidopyrin—methansulfonat natri ('1\1) ' | o

Noramldopyrm—methansulfonat natri (11) dugc téng hop nim 1911. Qua trinh
tdng hop duoc bit dAu tir 4-mtrozo-phenazol (1 5) qua day phan ung sau:

Na
N:ﬁ(CHJ . NaSO3NH CH3 -~ NaSOsN7 CH;
NaH503 NaOH , CH3),SO
0= /N ~CHs —— OI(?,N—Cﬂa __NaOH o Ny (CH3)2504
| : L N
CeHs | ‘ ‘ ' 2
CeH s ' : ’
15 C6H5'
pect THY VIEN o St
NaSO;N (u it 2 CHs Na03SCH2N CHs
= HUBT ( HOCH,SO3Na
O N2 U—— N—CH:» ) O N—CH3
] ‘ ~ N
| ' |
[ Hs CeéHs

18' ] ‘ 19 - 11

55



Khtr hoa nhom nitrozo cua 15 bing NaHSO; thu duoc dan chét sulfonat. Tao
mudi véi NaOH, sau d6 methyl hod véi dimethylsulfat tao thanh din chét 18. Thuy
phan 18 loai nhom -SO;3;Na, sau dé cho hop chit 19 thu duoc phan ung voi
hydroxymethyl-sulfonat natri tao thanh analgln 8! 1)

2.4. Dn chét Indol
| Indbmethacin (20):
- Biét duoc: Indocin, Indoxen ‘
— Tén khoa hoc: Acid 1- (4—clorobenzoyl) 5- methoxy-Z methyl—]H-mdol-3 acetic

L

/ CH3

OOH

- Cong thire:

H3;CO
20

- Tinh chét: bot két tinh tring, khong tan trong nudc. Tan trong aceton, ethanol.
Nhiét d néng chay 158-162°C.

~ Cong dung: tac dung chéng viém manh hon nhém pyrazolon 20-80 14n, tic
dung giam dau va ha sbt - yéu. Dung diéu tri bénh thap khép, viém khop. Dung giam dau
khi dau lung, dau day thin kinh. Lidu 50-150mg/ngay chia 2-3 14n sau khi &n. Dang vién
nén 25mg, vién dan 50, 100mg.

- — Phuong phap téng hqp: | » ,
NH—NH, R b -
HCVC2H50H o NaOH
O / CHy, ——»
H;CO H;CO « .
22 OCH; ,3 —COOCH;
. W . - ;
HOC(CH3)3/DCC /\/N c1—c—< >—c|
—— —_—
S KSR THUVIEN |
H3CO HiCO . ;
24 COOH | I HUBT

§/®/ °
— A\ s
v
H;CO
: COOC(CH:);

26



Ngung tu 4-methoxyphenyl-hydrazin (21) véi methyl levulinat (22) trong ethanol,
co mat acid HCI tao thanh methyl 5-methoxy-2-methylindol-3-acetat (23). Thuy phin
loai nhém methyl-ester cua 23 thu dugc acid 24. Phan tmg cua 24 véi tert-butanol c6
mat tic nhdn DCC thu duoc ester 25. Acyl hoa 25 véi p-clor-benzoyl clorid tao thanh
dan chit N-acyl 26. Cubi cuing 12 thuy phan 26 thu duoc indomethacin (20).

2.5. Dan chét cha acid phenyl-propionic
2.5.1. Ibuprofen (27) |
- Biét dugc: Brufen, Dolocyl, Mofen, Ibulgel...

— Tén khoa hoc: Acid 2- (4-lsobutylphenyl)proplomc
— Cong thic:

H;C

— Tinh chat: bot két tinh tring hodc tinh thé khong mau, bén vimg. Khong tan
trong nudc, dé tan trong hiu hét cac dung moi hitu co. Nhiét 40 nong chay 75-77°C.

— Cong dung: tac dung giam dau va chéng viém twong ty aspirin, nhung tac dung
phu trén dudng tiéu hoa it hon nhiéu, d& dung nap hon. Puoc dung diéu tri viém khép
dang thép, thoai hoa cot sdng. Ding giam dau nhe: dau rang, nhirc diu, chin thuong...

Liéu ding: 0,4-0 ,8g/ngay chia 2-4 lan. Dang vién nén 200mg, dich treo lo 200ml
(100mg/Sml).

— Phuong phap tong hop:
Isobutylbenzen (28) dugc phan tng véi acetyl clorid, xuc tac AICl; thu duoc
4-isobutyl-acetophenon (29). Cho 29 cdng hop véi HCN tao thanh din chét cyan 30.

Loai nhém -OH nho tic nhan HI/P, sau d6 thuy phdn nhém -CN thu duogc san phim
ibuprofen (27).

So d6 téng hop nhur sau:
g
CO—EHx HO—C—CN .

Z CHC00 THPAIEN HU/P 27

- = - R —_— d
« =2 HUET 1 o

Bk HAO HOHS CH;
28 4 791 30
CH; o CH; ‘ CH;
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2 5.2 Ketoprofen (31)

— :Biét duoge: Alreumat F astum Ketopron, Profemd

" Tén khoa hoc Aczd 2- (3 benzoylphenyl)proptomc

Cong thuc.

Tinh chit: bdt két tinh tring. Tan nhe trong nudc, dé tan trong aceton, alcol,
ether, cloroform, DMF, ethylacetat. Nhiét dd néng chay 94°C.

~ Cbng dung: thubc c6 tic dung khang viém, giam dau. Dugc dung trong viém
khorp, viém xuong, thoai hoa khop Giam dau trong céc trudong horp dau day than kinh,
dau lung, sau phiu thuét, dau do ung thur... Liéu ding 50mg x 2-4 lin/ngay. Dang vién
nang 50mg, vién nén giai phéng chdm 150mg.

© = Phuong phap tong hop

" Bromo hoa 3 -methyl- benzophenon (32) thu duorc 3 bromomethyl-benzophenon
7(33) Phan ung clua 33 véi NaCN thu duorc (3- benzoylphenyl) acetonltrxl (34)

.. Cho. dan chét cyan 34 phan u‘ng v6i dlethylcarbonat trong cthanol co mét natri
.ethylat tao thanh ester.35. Methyl hoa 35 ‘bang tac nhan CHsl, sau d6 thuy phan hop
chit 36 thu duoc voi acid sulfuric tao thanh san pham ketoprofen (31). ' :

THUSVIEN ©QocaHs
HUBT

2.6. D&n chét cua acid anthranilic -
Acid mefenamic: -
- Biét duqc: Mefenacid, Ponstan, Porital'...h _
— Tén khoa hoc: Acid 2-[ (2,3-dimethylphenyl)amino  Jbenzoic o



— Cong thirc:
OOH CH,
CHs

37

— Tinh chét: bot két tinh tring. Tan it trong nudc, tan trong dung dich kiém, tan
nhe trong aceton, alcol, ether, cloroform. Nhiét dd nong chay 230-231°C.

— Cbng dung: thudc c6 tic dung giam dau, ha nhiét, chéng viém. Dung diéu tri
dau khdp, dau rang, dau day than kinh, dau khi chin thuong hoic sau phiu thuit. Liéu
ding ngudi 16n 250-500mg/lan, 2-3 1in/ngay.

= Phuong phéap téng hop:

Kali 2- bromobenzoat (38) dugc ngung tu véi 2 ,3-dimethyl-anilin (39) cO maét
ddng acetat thu duoc acid mefenamic (37).

COOK

COOH

2.7. Dan chét cha acid aryl-acetic
2.7.1. Diclofenac (40)

Biét dugc: Benfofen, Dealgic, Ecofenac, Voltaren...

Tén khoa hoc: Acid 2-[(2,6-diclor-phenyl)amino]benzenacetic

— Cong thirc:
' COOH |
H
N
ci
/ THU VIEN . ) :
— Tinh chatiidang mi &y ot h trang. Tan tot trong nudc, tan trong
aceton, alcol, it’ O , cyclol Nhiét 46 n6ng chay 283-285°C.

— Cong dung utde dynglchongaémonohg viém khop manh nhu aspirin nhung it
tac dung phu. Dung-trong-di€u-trr-dau-do-viem khop, dau bung do kinh nguyét, dau
lung... Liéu dung 75-100mg/ngay. Tiém bap 75mg/lan. Dang vién nén 25, 50, 75mg,
bng tiém 75mg.
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= Phuong phap tong hop:

Cl
COOH COOH | LA, . ]
@r “”Kﬁ (j ) Lok ”jfj
Cl
44

NaCN

Cho acid 2-clor-benzoic (41) phan mg véi 2.6-diclor-anilin (42) thu dugc din
chit diphenylamin 43. Khir hoa nhom acid thanh alcol véi lithium aluminium hydrid,
sau d6 xu li -alcol thu dwoc v6i thionylclorid tao thanh din chét triclor 44. Phan {mg cia
44 v6i NaCN thu duoc cyan 45. Cubi cing 1a thuy phén 45 tao thanh dlclofenac (40).

2.7.2. Naproxen (46)
- Bigt duorc Equlproxen Napren, Naprosyn, Veradol...

- Tén khoa hoc: Acid (S)—6-methoxy-a-methyl-Z-naphthalenacetic

GH3
a6

~ Cong thuec:

HaCO

— Tinh chét: bot két tinh tring. Khong tan trong nudc, tan:it trong methanol,
ethanol, tan trong cloroform. Nhiét d¢ néng chay 152-154°C.

— Cong dung: naproxen c6 tic dung giam dau, chéng viém do trc ché sinh téng
hop prostaglandin. Dugc ding diéu tri viém kh6p mén tinh, viém da khorp, dau lung,
dau day than kinh. Liéu 250- SOOmg/lan 2 lan/ngay Dang dung: vién nén 250mg,
500mg.

— Phuong phép t(‘)pg hop: THU VIEN

Bromo hoa 2-naphthol (47) bang Br, (a0 thani b, HUBT 1 (48). Khu
hod dan chat dibromo 48 bang natribisulfit thr-aero 19). Methyl
hoé 2-naphthol 49 bang CHsl thu duge dan chat 2-1 S-methoxynaphihialan (50). Tao
horpchatcoMgcuaSO sau d6 ngung ty vioi cilyl 2 b [6nat, ¢idl ciing 14 thuy

phén thu dugc DL-2-(6-methoxy-2- naphthyl)proplomc (51) Tach cac. dong phan quang
hoc cua 51 vdi tac nhan tach la cmchomdm thu dong phan D-Naproxen (46). ‘
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Br
002 Qe O
HO HO - HO
48 ‘

Br
1. Mg/THF

B
2.CHyCHBrCOOC,Hs. COOH _ Cinchonidin _
1O 3. NaOH
: 50

H;CO

2.8. Cac oxycam
Piroxicam (52):
~ Biét dugc: Felden, Roxicam, Roxiden...

— Tén khoa hoc: 4-Hydroxy-2-methyl-N-2-pyridinyl-2H-1, 2-benzothiazin-3-carboxamid

1, 1-dioxid
Q)
A I\H Xy

LN
// \\

— Cong thuc:

CH3
52

~ Tinh chat: bdt két tinh tréng hodc vang nhat. Khong tan trong nudc, tan trong
dicloromethan, it tan trong ethanol. Nhiét d6 noéng chay 198-200°C.

— Cong dyng: thudc ¢6 tac dung chéng viém manh va thoi glan ban thai dai nén
chi cin udng 1 lin trong 24 gio. Pugc ding trong diéu trj viém khdp c6 thodi hod, viém
cung khép. Dung giam dau khi chén thuong, dau do viém khop. Liéu dung: ngudi 16n

10- 40mg/ngay, udng vao bita an. Tiém bip 1 dng khi dau cap. Dang dung: vién nén
10mg, 20mg, o6ng tiém 1ml chira 10mg.

—  Phuong phéap téng hop:
0
W20 « 0\\40
N m‘ — L r | S\N NaOCH3/DM SO
N THUPPVIEN L T
53 ' : HUBT 54 o 9 cu,
0\\ ATy H;N /N
COEF Y RTAONLT \ |

B t—

\j

52
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Phan ung clia natri saccarinat (53) v6i methyl monocloroacetat tao thanh din chét
54. Pun néng 54 trong dung mdi DMSO, xic tdc natri methylat thu dugce
3-methoxycarbonyl-4-o0xo-3,4-dihydro-2H-1, 2-benzoth1azm-1 1-dioxid (55). Methyl
hoa 55 bang CH3l tao thanh dn chat N-methyl 56. Cudi cung la phan {mg cta 56 vé6i
2-amino-pyridin thu dugc Piroxicam (52).
2.9. Cac dén chét khac

Nimesulid (57):

- Biét dugc: Aulin, Mesulid, Nisulid...

— Tén khoa hoc: N-(4-Nitro- 2-phen0xyphenyl)methansulfonamtd

— Cong thuc:

\//O

~

CH,

fo) : ‘
57

~ Tinh chét: bét két tinh tring hodc hoi vang. Tan trong cloroform, tan nhe trong
methanol va dung dich kiém logng. Nhiét d6 nong chay 148-151°C.

— Cong dung: tac dung chon loc trén COX- 2 nén cb tac dung giam dau, chbng
viém tbt. Pugc ding khi viém da khop dang thip, viém co xuong, giam dau khi dau
rang, dau co, dau bung kmh Liédu dung nguorl 16n IOOmg X 2 lan/ngay Tré em
Smg/kg/ngay. :

— Phuong phap tong horp

Cho 2—brom—mtrobenzen phan img v6i kah phenolat thu duoc 2-mtro-dlphenyl ether (58).
Khu nhom —N02 cua 58 bang tac nhan SnClz hodc H, v6i xuc tic Ni-Raney thu duoge 2-
amino-diphenyl ether (59). Phan tmg cta 59 véi methansulfonyl clorid thu dugc dan chét
methansulfoanilid 60. Nitro hoa 60 véi acid nitric thu dugc nimesulid (57).

Br L 5
on A~ \ JTHU VIEN
\© }o — W w . HUBT

© oAy
CH;S0,Cl ﬁ
it HCS S \@ _HmNos
\)
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Chwong 6
CAC THUOC DPIEU TR| BENH TIM MACH |
PGS. TS. Nguyén Pinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Trinh bay dugc cong dung clia cdc thuoc tro tim, nguon géc cdc glycosid tro tim va
phuong phdp téng hop amrinon, milrinon.

2. Trinh bay dugc cong dung, phuong phdp diéu ché cdc thudce diéu tri loan nhip tim,
thuoc chong dau thét nguec.

3. Néu duoc cong dung, mé ta duoc phuong phdp tong hop cdc thubc chong ting
huyét dp nhém chen kénh calci, nhém vec ché men chuyén va cdc nhom khdc.

4. Trinh bay duoc dai cuong vé ¢de thudce ha lipid mdau. Néu dugc cong dung va mé ta
duge phuong phdp téng hop cdc thudc nhém nay.

1. THUOC TRO' TIM

Thubc trg tim la nhiing thuoc co tac dung lam ting luc co bop cua co tim, dung
trong cac trudng hop suy tim cap va man tinh. Céc thudc nay dugc chia lam 2 nhém:
cac glycosid trg tim (ngudn gdc thién nhién) va cac thubc tro tim tong hop hod hoc.

1.1. Glycosid trgr tim

- Cau tric chung: cac glycosid trg tim c6 chu tric gbm 2 phin: Phin khong dudng
(genin) cAu tric steroid, co tac dung chong suy tim. Phén duorng (ose) khong cé tac dung
duoc ly. Hai phan duoc ndi v6i nhau qua cau OXy tao nén cau tric heterosid: genin-O-ose.
Céc glycosid trg tim dugc chiét xuét tir mot sb loai thye vat nhur:

— Duong dia hoang: Digitalis purpurea, Digitalis lanata...
- Cay simg trau: Strophantus gratus, Strophantus kombe...

— Hanh bién:.Scillamaritima.

1.1.1. Digitoxin (4) THU VI E-N
- Biét duoc Cardrt AUBT 0 ¢k, Lanatoxin...
— Tinh chaty két dink dengubinic rotsts trong cloroform, alcol, aceton. it tan

trong nudc ethe. ANAUGLY Uy LULE vllA Y - LoVUTLo o \.:

- Cong dung: thubc c6 tac dung lam tang lvu luorng tim, dugc ding dé diéu tri
suy tim, céc truong hop c6 rung tdm nhi, céc r6i loan nhip trén thit.

~ Digitoxin duoc chiét xut tir 14 Digitalis purpurea.
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1.1.2. Digoxin (2)
— Biét duogc: Digacin, Eudigox, Lanacordin, Rougoxin...

- Tinh chét: bot két tinh tre"mg, khong mui, it tan trong nudc, tan trong ethanol,
dicloromethan, rat kho tan trong ether. Nhiét d6 nong chay: 235°C.

—  Cong dung: Digoxin la glycosid cudng tim, tac dung tuong ty digitoxin, nhung
thai trir nhanh hon. ’

— Digoxin duge chiét xuét tir 14 Digitalis lanata.

1.1.3. Uabain (3)
- Biét duoc: Purostrophan, Strodival, Strophoperm...

— Cong thirc:

HO
CH3

| & THU VIEN
HO OH \ } H U B T
_ Tlnh Chat dang ket tln.h ngam 8 EHsOr-ta-hot-irét-tmbh=-trang~tan=itong nIIO'C
ethanol khotantrong cloroform ether, ethy FBLHEUNIAIATEE A g 190°C.

— Cbng dung thubc c6 thc dung tri suy tlm tac dung cao nhat sau khi tiém tinh
mach 10 phut Dung trong cac truong hop cap clru suy tim, suy t1m kém nhip chdm.

— Uabain duoc chlet xuat tir hat Strophantus gratus
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1.2. Mot s6 thubc tror tim khic

1.2.1. Amrinon (4)
- Biét dugc: Inocor, Vesistol, Wincoram...
— Tén khoa hoc: 3-Amino-5-(4-pyridinyl)- 2(1H)—pyr1d1non
— Tinh chét: b6t két tinh vang nhat. Nhiét do nong chay: 294-297°C.

— Cong dung: thubc c6 tac dung 1am ting co bop co tim va gidn mach. Ding didu
tri suy tim céap c6 xung huyet trong thoi gian ngén. Thubc chi ding cho bénh nhan diéu
tri ndi tri ¢6 theo doi vé& huyét dong hoc.

— Dang thudc tiém 100mg/20ml.

Ry
HN \ / \ 4: Rj= H; R=NH,
o N '
== — 5: Ry =CH; ;Ry=CN
R;
~  Phuong phap téng hop:
NI X POCla/DMF N X NCCHZCONHZ X
P
CHy 7 N(CH3)2 Z
6 8
N X
|
= CONH,
| AN | NaOBr .
o N7 o
H

Phan tng cua 4-picolin (6) voi DMF ¢6 mat POCl; thu dugc 3-(dimethyl-amino)-
2-(4-pyridyl)-acrolein (7). Din chit 7 dugc ngung tu véi cyan-acetamid trong moi
truong kiém (NaOMe) thu duoc vong pyridon 8. Thuy phan 8 tao amid 9. Cudi cing 1a
phan img thoai phan Hoffmann cta 9 tao thanh Amrinon (4).

1.2.2. Milrinon (5)
- Biét duoéf Corotiops TR \“E-N
— Tén khoa heee 2277 HUB L Xo-5-(4-pyridinyl)nicotinonitril.

— Tinh chat; dang Jacial la bt kebtieh dring, tan trong nude. Nhiét do néng chay
> 300°C. .

- Cong dung: thude c6 tac dung tuong ty amrinon, nhung manh hon khoang 10
lan. Dang dung: ong tiém 10; 20ml (1mg/ml).
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— Phuong phap téng hop:

NTX CH;COOEt NTX 0 (CH;0%LCHN(CHz), N7 ‘
| — | = |
; CH;
A ey, Bl y CH, 7 N\
, 13

6 12

NCCH,CONH,
_—

N aOCH3 S

Phan {mg cta 4-picolin (6) véi ethylacetat, xtc tac Bu-Li thu dugc 1-(4-pyridyl)-
2-propanon (12). Dan chédt 12 phan ung véi dunethylformamld-dlmethylacetal thu duoc
4-dimethylamino-3- (4—pyndyl)—3-buten—2—on (13). Cubi cling 1a ngung tu 13 véi cyan-acetamid
trong mdi trudng kiém (NaOMe) thu dugc Milrinon (5).

2. THUOC PIEU TR] LOAN NHIP TIM

Loan nhip tim 1a khi tim khong dép theo nh;p binh thuong. Co thé do bim
sinh, do phAu thuét, ngd ddc, trang thai tam sinh 1y bit thudng hodc tudi tac... Thude
chéng loan nhip tim 1a nhitng thudc c6 tac dung diéu hoa nhip tim dé tim dap theo
nhip binh thuong.

2.1. Quinidin

Quindin 13 ddng phan hiru tuyén cta qumm Dang base 12 bot két tinh tréng, nhiét
-d6 nong chay 174-175°C. Bugc dung dudi nhidu dang mudi khic nhau nhu:

Quinidin bisulfat (Kiditard, Kinichron, Kinidin Durules)

Quinidin sulfat dihydrat (Cin-Quin, ,Quinicardine, Quinora)

Quinidin gluconat ( Duraquin, Quinaglute)

Quinidin polygalacturonat (Cardioquin, Galactoquin)

(Cong thitc xem chuong thudc sbt rét).

— Cong dung: thube 6 tac dung chong tess Tiou 4 cac chimg
loan nhip tdm nhi, nhip thAt nhanh. Liéu @ing: oo THY V EN gid; tré em
6mg/kg/8 gio. HUBT

2.2. Amiodaron (14)
— Biét duoc: Amiodar, Cordarone, Pacerone...

— Tén khoa hoc: 2—butyl-3-benzoﬁtranyl-4-[2-(diethylaminb)ethoxy]-;?, S-diiodophenyl
keton ,
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— Cong thirc:

— Tinh chét: dang mudi HCI 1a bdt két tinh tring, it tan trong nudc, tan trong
methanol, dicloromethan, cloroform. Nhiét d6 néng chay: 156°C.

— Cbéng dung: thubc c6 tac dung qhéng loan nhip tim do lam giam dan truyén.
Ngoai ra con lam chdm nhip tim va chong dau thdt nguc. Pugc chi dinh trong céc
truong hop nhip nhi nhanh, rung nhi, loan nhip that, suy mach vanh va con dau that
nguc... Dang vién nén 200mg.

~ Phuong phép téng hop:
CH;
(6] 0 )
0 /\)J\ )j\/\ ——>H3PO4 >
)+ HC 0" CH; Y4 Y
16
15 CH; 17 CH,

HgN“NHz O + CH;O—O—COCI
—_— - / >

SnCl
CH;

18
O )
N7 Hel % L/KI
—_— —_—
O .

N/— CH;
N N——CHj,

CH3;ONa

> 14

Phan ung cta benzofuran (15) v&i anhydrid butyric trong acid phosphoric, thu
dugc 2-butyrylbenzofuran.(17).Khirhoi-17.bing hydrazin thu dugc 2-butylbenzofuran
(18). Acyl hoa dia-chatd 1 4 44in zoyl clorid, xtc tac SnCl, tao thanh
methoxybenzoy! (9, E2 THU V]lEN

Phan tmg demethvi-t HYRJ yl- 3-(4-hydroxy-benzoyl)-benzofuran
(20). lodo hog=28=—vo&r=tct—thr—rwyc—2=hutyl-3-(4-hydroxy-3,5-diiod-benzoyl)-
benzofuran (21). Wl edEVUARNGEAEOWOO vEi diethylamino-ethyl clorid, xuc tac

methylat natri thu-duege-Amiodaron-t4y:

2.3. Lidocain hydroclorid

Thubc chéng loan nhip tAm that (xem trong chuong thubc gay té).
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3. THUOC CHONG PAU THAT NGYC

La cac thubc ¢6 tac dung gisn dong mach vanh, 1am mét triéu chimg dau thit
nguc. Dugc phén 1am 3 nhém: céc nitrat hitu co, cac thuéc phong bé kénh calci va mot
s6 thudc khéc.

3.1. Cac nitrat hiru co

3.1.1. Nitroglycerin (22)

Biét duge: Anginine, Lenitral, Nitrocine, Nitromint...

Tén khoa hoc: 1,2,3 -Propahtriol trinitrat.

- C‘(‘)ng‘ thirc:
| CH,—ONO,
(|:H——0No2
CH,—ONO,
22

- Tmh chat chét 16ng dang dAu, mau vang nhat, vi ngot néng. R4t d& nd khi gap
nhiét hodc 4nh néng. Tan trong alcol, carbondisulfid, it tan trong nudce. Co hai dang két
tinh, néng chay & +2,8°C va 13,5°C. Khi nd, phan huy theo so d6 phan ing sau:

4 C3H5(ONOy); — 12C0O, + 10 HO + 6N +0,

~ Cong dung: thubc c6 tac dung lam gidn mach vanh va lam mét con dau thit
nguc. Dleu tri cap ctru dau thit nguc: dat dudi ludi hodc phun mu. Diéu trj dau thét nguc
co ban: udng vién nén hodc vién nang 7,5mg x 2-3 lin/ngay.

— Dang dung: vién nén dat dudi ludi 0,5mg; vién nén 7,5mg; vién nén giai phong
cham 2,6mg; thudc phun mu 10ml (5%).

3.1.2. Isosorbid dinitrat (23)
— Biét dugc: Astridine, Isorbid, Rigedal, Risordan, Sorbitrate...
— Tén khoa hoe: 1,4:3,6-Dianhydro-D-glucitol dinitrat

— Cong thie:
oNg | THU VIEN
*7\ S HUBT
O/I ‘_:.:n”"_ »
TR
23

— Tinh chét: bot két tinh tring, it tan trong nudc, tan tbt trong cac dung méi hiru
co: aceton, alcol, ether.... Nhiét d6 néng chay: 70°C.
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~ Cbng dung: thudc c6 tac dung chéng dau thit nguc. Dung trong cac trudng hop
phong con dau thit nguc, suy mach vanh, phii phéi cap tinh. Dang dung: vién dit dudi
ludi Smg, vién nén 10-20mg, vién tac dung kéo dai 20-80mg.
— Phuong phép téng hop:
Phan umg cta D-sorbitol (24) véi acid p-toluensulfonic thu dugc isosorbid (25).
Nitro hoa 25 véi hdn hop sulfonitric thu dugc isosorbid dinitrat (23).

CHOH

H—C—OH
I H3C—< >—SO3H
HO—C—H

H—C—OH

H—C—OH
CH,0H
24

HNO3/H,S0,

\j

23

3.2. Thuéc phong bé kénh calci

3.2.1. Diltiazem (26)

— - Biét dugc: Altiazem, Cardizem, Dilrene, Tildiem...

- Tén khoa hoc: (2S-cis)-3-(Acetyloxy)-5-[2-(dimethylamino)ethyl]-2, 3-dihydro-
2-(4-methoxyphenyl)-1,5-benzothiazepin-4(5H)-on

- Cong thuc:

OCH;

Q ‘}Fm

N
@)

Hsc—'\l] 26
Chy
— Tinh chiizdangimo i TIGL I Yk iinh tring, nhiét d6 nong chay: 207-212°C.
Tan t6t trong Ry el | 1881%: an nhe trong ethanol. Khéng tan trong
benzen, ether.

- Cong gun? IR EYEAA AR 8 0 Iuu lugng mach vanh, lam chdm nhip
tim, tac dung tot voi chimg dau that ‘nguc. Duogc chi dinh trong cac truong hop phong
con dau thét nguc, dau thit do cb gang, dau thit tu phét. Dang dung: vién nén 30mg,
60mg; vién nén 90mg giai phong chim.
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—  Phuong phap tong hop:

OCH; S
1. NaOH
CICH,COOCH; - 2. L-lysin ¢ach déng phan)
———— B . N >
NaOCH3 ;
COOCH;,
CHO (Racemic)
OCH;
OCH3 ,
OCH]‘”
1.H,/Pd :
2. t“/ xylcn ACZO/pyndn
OH
o -
O \
20" "COOH COCH;
30 (+) 0
1.NaH

26
2. g~

Phan Umg ctua 4-methoxy-benzaldehyd (27) v6i methyl cloroacetat, xuc tac natri
methylat thu dugc 3-(4-methoxyphenyl)-glycidat (28). Cho 28 tac dung voi 2- nitro-
thlophenol tao thanh 29 (dang racemic). Thuy phén loai nhém ester, sau d6 tach riéng
ddng phan (+) véi tac nhan L-lysin thu dugce 30. Khir hod 30 va dong vong trong dung
méi xylen véi tic dung cia nhiét, thu duoc 2,3- d1hydro -3 hydroxy -2-(4-
methoxyphenyl)-1,5-benzothiazepin-4(5H)-on (31). Acyl hoa dan chit 31 véi anhydrid
acetic, xuc tac pyridin tao thanh acetyl 32.

Cudi cung 1a xtr 1i 32 véi NaH, sau d6 ngung tu véi diethylamino-ethyl clorid, thu
duoc Diltiazem (26). '
3.2.2. Nifedipin (33)

— Biét dugc: Adalat, Cordilan, Duranifin, Nifedicor, Nifensar...

—  Ténkhoahoc: Dimethyl 1,4-dihydro-2,6-dimethyl-4-(2-nitropheryl)-3,5-pyridindicarboxylat.

- Cong thitc: B THU VIEN
| A HUBT
H;CO\“/\[ !L OCH
. . ‘ i
o 0
) NO,

3

70



— Tinh chét: bot két tinh vang, tan trong alcol, dlcloromethan aceton. Nhiét do
néng chay: 172-174°C.

- Cong dung: thubc ¢6 tac dung lam giam co bop co tim, lam gidn mach vanh.
Bugc dung trong truong hop con dau that nguc cap, phong suy mach vanh cép va mén
tinh. Thudc con ding diéu tri bénh tang huyet ap. Liéu ding: nguoi 16n 1 ubng ngay 3 lan
1-2 vién 10mg. Trudng hop dau thit nguc cp, nhai va ngam trong miéng 1-2 vién cho
tan dan.

— Phuong phép téng hop:

CHO
CHy_ _O NO, _
CH;0H
o + + NH; —_— 33
H,C~
3
5 34

Hoi lwu mot hén hop gom acetoacetat methyl 2- mtrobenzaldehyd (34) va
amoniac trong methanol trong vai gi¢ thu duge san phdm 14 nifedipin (33).

3.3. Mot s6 thube khac

3.3.1. Nicorandil
— Biét duge: Adancor, Ikorel, Perisalol...
—- Tén khoa hoc: N-/2- (Nztrooxy)ethyl] 3-pyrzdmcarboxamld
— Cong thirc:

| o
Z N\/\onoz

35 0
~ Tinh chat: bot két tinh tring, nhiét do néng chay: 92-93°C.

— Cbng dung: thubc 1am gidn thanh mach, d4c hiéu trén mach vanh. Téng luu
lrong mau cho co tim. Ngoai ra con tac dung chong co thit mach vanh. Diing chéng con
dau thit nguc do ging stc. Lidu ngay Smg x 2 lan. Dang vién nén 10, 20mg.

_ Phuonr W SV SRS p—

THU VIEN
N . N\/\ N
z ch \OLHLS0; HUBT OH (# |
| o Ee T O
N-"coot ~ ~coocit. | X “IN"SoH
36 | 38 4
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Ester ho4 acid nicotinic (36) bing methanol, xic tac H,SO4 thu dugc ester 37.
Phén (g cua 37 vdi ethanolamin thu dugc amid 38. Tao ester voi acid nitric thu duge
Nicorandil (35).

3.3.2. Dipyridamol (39)

~ Biét dugc: Anginal, Peridamol, Prandiol...

_ Tén khoa hoc: 2,6-Bis(diethanolamino)-4,8-dipiperidinopyrimido-[5,4-d]pyrimidin

-~ Cong thue:

— Tinh chét: bdt két tinh vang dam, vi d'fmg, it tan trong nudc, tan trong acid
loéing, tan tt trong ethanol, dicloromethan. Nhiét do nong chay: 163°C.

— Cong dung: thudc c6 tac dung gian thanh mach va chong két tap tiéu céu. Pugc
ding diéu tri dau that ngyc va phédi hop véi aspirin phong va didu tr1 huyét khéi. Liéu
nguodi 1on 250-400mg/3 lan/ngay.

4. THUOC PIEU TRI TANG HUYET AP

4.1. Thuéc phong bé kénh calci

Nong d6 Ca"™ ngoai t& bao 16m hon 10 000 14n trong té bao. Ca™ vao té bao theo 3
dudmg kénh: kénh hoat dong theo dién ap; kénh hoat dong theo recetor; kénh do. Ca
ndi bao giy ting co bép co tim, co co tron thanh mach. Cac thubc chen kénh calci gin
dic hiéu trén kénh, ngan su ting Ca"™ ndi bao, vi thé chdng lai sy ting huyét ap.

4.1.1. Nifedipin (xem phan 3.2.2) | THU VIEN

N HUBT
4.1.2. Amlodipin (40)

— Biét dugc: Amlor, Amlodin, Norvasc!' IV SYibdipin

— Tén khoa hoc: 3-Ethyl 5-methyl 2-[(2-aminoethoxy)methyl]-4- (2 clorophenyl)-
1,4-dihydro-6-methyl-3,5-pyridindicarboxylat
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- Cong thuc:

— Tinh chit: dang ding mubi besylat 13 bdt két tinh tring, it tan trong nudc, tan
nhe trong ethanol.

— Cong dung: thubc co tac dung chéng dau thit nguc va chdng ting huyét ap.
Puoc diung lam thuoc ha huyét ap va chong dau that ngyc.

Liéu ding: 5-10mg/ngay: Dang vién nang 5mg.

— Phuong phép téng hop:
O_ _CH;, NaH
Cl ~~ + N o) CH
0o 41
H 43 O
tHo HiCo N N
al 3 l ’ o0 > 3
.
0 0 CH Z/HCI

> HC” ~ ‘ > 4

F e ONe  (HPdO)
Y, Cl

4

Phén tmg cua cloroacetoacetat ethyl (41) véi 2-azidoethanol (42), xtic tic NaH thu
dugc ethyl-4-(2-azidoethoxy)-acetoacetat (43). Cho 43 tic dung véi 2-clorobenzaldehyd
va 3-amino-crotonat methyl (44) tao thanh dan chét 45. Khir hoa 45 bing Zn/HCI hoic
H; véi xuc tac Pd/C thu duge Amlodipin (40).

4.2. Thubc (rc ché enzym chuyén angiotensin

Enzym chyyeicaizi ¢ converting enzym: ACE) c6 tac dung
THUIEN

chuyén angioterisin 1 (kh‘ 1 angiotensin II 1a chét c6 tic dung co
mach va chong TN 4 BT fi 1am mat hoat tinh cua bradykinin, la
chat gay glan Irnnl-‘ wrA AR tlaAe demw NlAa' vsn ALR.—..

Céc thubg ¢ che enzym chuyen (angiolensin converting enzym inhibitor: ACEI)

ngin can qua trinh chuyén angiotensin I thanh angiotensin II. Do d6 giy gifin mach,
tang thai trir Na* va lam giam huyét ap.
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4.2.1. Enalapril (46)
— Biét duoc: Enapren, Glioten, Renitec...
— Tén khoa hoc: (S)- i -[N-[1- (Ethoxycarbonyl) 3-phenylpropyl]-L-alanyl] -L-prolin
— Cong thic:

— Tinh chét: mubi maleat la bot két tinh trang, it tan trong nuéc, kho tan trong
ethanol, methanol. Nhiét d nong chay: 143 144°C :

~ Cong dung: thudc c6 tac dung ACEI tac dung keo dai do trong co thé bi thuy
phan nhém ester dan thanh dang c6 hoat tinh. Dugc dung trong cac truong hop tang
huyét 4p hodc suy tim xung huyét. Liéu diing nguoi 16n Smg/lan/ngay Dang vién nén
5, 10 mg.

— Phuong phap tdng hop:

a. Téng hop ethyl 2-oxo-4-phenyl-butyrat (49)

H;C\/ (o)
+ H;C o)
Mg/THF : >
THF; -18 C

(2-bromoethyl) benzen (47) phan {ng voi Mg trong dung méi THF thu dugc hop
chéit co Mg (48). Cho 48 tac dung voi dlethyloxalat thu duogc ethyl 2-0X0- 4—phenyl-
butyrat (49) :

b, Tong hop L- alamn-L-prolzn (54)

. CHs
5o COOH + (J)L ‘f A THVWEN |
B CHCh HUBT '
CF;COOH 0 ] R
33N
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L-Alanin (d3 duoc bio vé nhém -NH, bing t-butyloxycarbonyl clorid) tao
dipeptid vé&i benzyl L-prolinat (51) trong dicloromethan, tic nhin loai nuéc DDC. Lan

luot loai cc nhém bao vé bang CF3COOH va HBr thu duoc L-alanin-L-prolin (54).
c. Ngung tu tao enalapril (46)

H;C 0)

CH;
\/

0 0
H,N

Na[BH;(CN)]
o)

4 > 46
+ Q/COOH ho#c HyPd.C
49

54

Hon hop 49 va 54 duogc khir hod voi natri cyanoborohydrid hodc H; xuc tac Pd/C
tao thanh enalapril.
4.2.2. Captopril (55)

~ Biét dugc: Capoten, Captoril, Lopril...

— Tén khoa hoc: 1-[(2S)-3-Mercapto-2-methyl-1-oxopropyl]-L-prolin
— Cong thic:

COOH
[
HS/Y\NQ
H CHy

55

— Tinh chét: bot két tinh tréng, dé& tan trong nudc, methanol, dicloromethan, tan
trong kiém loing. Nhiét d6 néng chay: 105-108°C.

~ Cong dung: 1a thubc e ché men chuyén dugc sir dung déu tién. Dung diéu trj
cac thé ting huyét ap va suy tim xung huyét. Lidu ding: ngudi 1ém 12,5mg/lan x 3-4
lan/ngay. Dang vién nén 12,5mg, 25mg, 50mg.

~ Phuong phép téng hop:

a. Tong hyp d-aeeiith FHer N HEW on clorid (58)
CH, — HUBT

S Mae Ph N
H,CZ SCOOH
56

HC S\/k
| COOH — \n/ cocl
0O S o) 58

Cho acid methacrylic (56) phin tmg véi acid thioacetic thu dugc acid
3-acetylthio-2-methyl-propionic (57). Xir Iy 57 véi *hiony! clorid thu dugc clorid acid 58.

iH,
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b. Téng hop tert-butyl L-prolinat (62)

H
111 COOCH,C¢Hs H, ' CIEOOCHZC‘Gﬂs ) H
(e NS, ..COOH “ij\C“s’HZSO‘ N,.COOC(CHy); _H PC N .COOC(CH)
_—_ ¢ NellOOH 77 7 o N 4 303
cacmocoa ] ¢ 7 3 (7
59
60 61 62

Bao vé N-bac hai cua L-prolin (59) bang benzyloxycarbonyl clorid thu dugc 60.
Bao vé nhém -COOH ciia 60 bing cach cho phan tng véi isobutylen thu duoc din chét
tert-butyloxycarbonyl 61. Loai nhém bao vé benzyloxycarbonyl cua 61 bang cach khir
voi Hy xic tac Pd/C thu duoc tert-butyl L-prolin (62). .

c. Ngung tu va logi nhém bdo vé tao Captopril (55):

0] CH; O CH;, '
: . 6] CH:
Y Y ol

0 S 0 S oﬁ/?-\/s
NaOH N\ ..co0C(CHy) N N
58 + 6 L N 33 CF;COOH o~ N\ . COOH +COOH
anisol tach déng phan

63 64

l NH,/CH;0H
55

Cho 3-acetylthio-2-methyl-propiony! clorid (58) tac dung vdi tert-butyl L-prolinat
(62) c¢6 mit NaOH thu dugc din chét 63. Loai nhom bao vé fert-butyl-ester bing phan
tng thuy phan véi acid trifluoracetic trong anisol thu dugc 1-(3-acetylthio-2-methyl-
propanoyl)-L-prolin (64). Tach cac ddng phan cua 64 bang cach tao mubi véi
dicyclorhexylamin trong ethylacetat thu duoc ddng phén (S). Cubi cing 1a thuy phan
loai nhom acetyl bing ammoniac trong methanol thu duge captopril (59).

4.2.3. Perindopril (65)

— Biét dugc: Coversum, Coversyl...

— Tén khoa hoc: Acid 1-[2-[{1 -(ethoxycarbonyl)b>utyl]amin0]-1 -oxopropyl]octahydro-
1H-indol-2-carboxylic

- Cong thuc: :
@iES THU VIEN
== HUBT
. ANy 't e ‘ ‘lw

650n\/

— Tinh chét: dang mudi tert—bu_tylamin 1a bot két tinh tréng, it tan trong nudc.
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~ Cbéng dung: trong co thé bj thuy phén nhom ester, gii phong penldopnlat la
dang hoat tinh c6 tac dung ha huyet ap. Thudc duoc dung diéu tri tang huyét 4p va suy
tim xung huyét. Liéu ding 4mg/lan/ngdy. Dang vién nén 2mg; 4mg.
4.2.4. Losartan (66)

— Biét dugc: Losaprex, Neo-Lotan, Oscaar...

— Tén khoa hoc: 2-Butyl-4-clor-1-[[2’~(1 H-tetrazol-5-yl)[1, 1 -biphenyl]-4-yl]methyl]-
1H-imidazol-5-methanol

- Cong thuc:

~ ~ Tinh chit: mui Kali 1a bot két tinh tring, tan trong nude, ethanol. Dang base
c6 nhiét 46 nong chay: 183-184°C.

- Cong dung: thudc c6 tac dung tic ché chon loc trén lién két cia angiotensin II
va thy thd AT, (c6 trong md co tron & mach méau) lam ha huyét 4p. Dung trong cic
trudmg hop tang huyét 4p don thudn, thidu ning tim va nhdi méau co tim. Con duge ding
trong cac trudng hop ACEI khong téc dung hodc bénh nhén khéng chiu thubc ACEL
Liéu ding ngudi 16n 25-50mg/lan/ngay.

4.3. Céc thudc ha huyét ap khac
4.3.1. Clonidin (67)
- Biét dugc: Catapresan, Clonistada, Duraclon...
~ Tén khoa hoc: N-(2,6-Diclorophenyl)-4,5-dihydro-1H-imidazol-2-amin.

. — Cong thirc:
Cl
N
NN
THU-WEN |~
HUBT
~ Tinh chat;, dang ding mudi HGLIA bitkeet tinh tring, tan tht trong nudc, tan trong
ethanol, it tan trong dicloromethan, khong tan tronglether. Nhiét d6 nong chay: 305°C.

- Cong dung: thudc c6 tac dung lam giam truong lyc tai trung khu diéu hoa
huyet ap tai hanh tuy, ngoai ra con trc ché than kinh trung uong, gay ha huyét 4p. Ding
didu trj cac thé tang huyét 4p nhe va vira. Lidu dung 0,1mg/lan x 2lan/ngay.
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— Phuong phap tdng hop:
.l

H,N H,N._ HN HN
? 2 \[r (CHL
+ NH4 SCN —_—
Cl H;C
68 . 70 ‘ E
67

Cho 2,6-dicloranilin (68) tac dung véi ammonium thiocyanat thu dugc N-(2,6-
diclorphenyl) thiourea (69). Dan chét 69 duoc hdi lwu véi methyliodid trong methanol
thu dugc N-(2,6-diclorphenyl)-S-methyl isothiouronium hydroiodid (70). Cubi cing 1a
ngung tu 70 voi ethylendiamin thu dugc clonidin (67).

4.3.2. Methyldopa (71) »

— Biét duge: Aldomet, Dopamet, Dopegyt, Medopa, Presinol...

— Tén khoa hoc: 3-Hydroxy-a-methyl-L-tyrosin

—~ Congthiic: '

HO COOH

“CH
Hy 3

71

— Tinh chét: bt két tinh tring, tan nhe trong nudc va acid vd co lodng. Khong
tan trong dung mdi hitu co.

HO

— Cbng dung: thudc co tac dung ¢ ché enzym dopa-decarboxylase (enzym
chuyén dopa thanh adrenalin), c ché hé thdng giao cam, giy ha huyét ap.

. Dung trong cac truong hop ting huyét 4p vira va ning. Liéu dung 250mg/lan, 2-3
lan/ngay. Dang vién nén 250mg, 500mg.

— Phuong phap tdng hop:

Methyldopa dugc tong hop bing nhleu phuong phap khac nhau phu thudc vao
nguyén liéu ban dau. Mot s6 phuong phap tbng hop hay dugc str dung nhu sau:

a. Tir isoeugenol (72) THU VIEN
HUBT

CH3O©/\/ CH3O R TN N \/\n/CH3
e }
HCOOH; H,0, U - | ©

L

CH3O CH3O
HC! - HBr
NH3 LN CN ——* H2N CONH, —— 71
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Cho isoeugenol (72) tac dung véi acid formic va H,0; thu dugc din chit formyl
(73). Dun 73 trong acid sufuric thu dugc (4-hydroxy-3- -methoxyphenyl)-aceton (74).
Cong hop HCN, sau d6 thé nhém -OH bing -NH, tao thanh hop chit 75. Hydrat hoa
nhém -CN ctia 75 tao amid 76. Cudi cung 13 thuy phan va demethyl hoa 76 thu duogc
methyldopa (71).

b. Ttr homoveratroniiril

CH,O CH:0O CH;0
j@/\ 3 sto4 3 U\”/
CH;0 CHsCOOCHs py 0 CH30

CH; O

CH;50 CH30
Ba(O
(NH4)2c03 W e mCOOH — 7
CH;0

Acyl hod nitril 77 thu duqc aceton 78. Loai nhém -CN bing cich dun 78 trong
acid sulfuric tao thanh phenylaceton 79. Phan tng cua 79 véi KCN va ammonicarbonat
tao thanh 4-methyl-4-(3,4-dimethoxybenzyl)-hydantoin (80).

Thuy phan 80 bing Ba(OH)z thu dugc acid 81. Cudi cing 1a demethyl hoa 81 tao
thanh methyldopa.

4.3.3. Minoxidil (82)

— Biét dugc: Alopexil, Alostil, Loniten, Normoxidil, Prexidil...

Tén khoa hoc: 6-(1-Piperidinyl)-2,4-pyrimidindiamin 3-oxid

O« I N\I/NHQ

82 AN

Cong thurc:

— Tinh ghétibbt-két-tinh-tring-néng ehay: 248°C. Tan trong glycol, methanol,
ethanol. Kho tan iGag mudc, TR YIEN

- Cong: NRES thuor HUB T th ngoai vi, ha huyét ap véi lidu Smg/2
lan/ngay, sau tang.len S0-40mg/ngay. Ngoaizalcon dung diéu tri bénh héi dau, dung
dung dlCh 2% Boikén YU LE O g

4.3.4. Reserpin
- Biét dugc: Crystoserpine, Reserpoid, Sandril, Serpasil...
— Tén khoa hoc: Methyl 3,4,5-trimethoxybenzoyl-reserpat
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- - Cong thue:

OCH
o 3

O OCH;
OCH
83 i 02

—  Tinh chét: bot két tinh triing, khong tan trong nudc, tan trong ethanol, dicioromethan,
ether. Phin huy & 264-265°C.

- Cong dung: lam m;‘it tac dung cﬁa'noradrenaliri, giam hoat tinh rpnin trén co
tron mach mau gy ha huyét 4p. Chi dinh trong cac trudng hop ting huyét ap vo can.
Liéu dung 0,05-0,2mg/24 gio.

— Reserpin duogc chiét xuét tir cdy ba gac (Rauwolfia serpentina).
4.3.5. Vincamin (84)

. — Biét duogc: Devincan, Pervone, Sostenil, Vincafor, Vincimax...

— Tén khoa hoc: Methyl (3a,14p,160)-14,15-dihydro-14-hydroxyeburnamenin-
14-carboxylat.

- - Cong thuc:

— Tinh chit: bdt két tinh mau vang, nhiét 9 néng chay: 232-233°C. B) quay cuc
[o]p = +41° (trong pyridin).

- Cﬁng 'dung thu‘éc cd tac dlmg gian mnt\rh Asr WAt 14 mach man nio. Du’qc
dung dicu trj roi loan tudn hoan ndo, dung sa@stacbits MPLh| MAY|EER shimg chan
thuong so ndo, roi loan vdng mac do thi¢u med guc 5o:-1) ‘H G5B T Jmg/ngay.

. — Vincamin la alcaloid dugc chiét tir y VInT
5. THUOC HA LIPID MAU

5.1. Dai cwong

Tang lipid mau la y_éu_ t6 gay xo vira dong mach va bénh mach vanh. Trong mau,
lipid két hop véi protein tao thanh lipoprotein tan trong nuéc va dugc dua dén cac mo.
Dua vao ty trong, cac lipoprotein dugce phén thinh cic loai sau:
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— Céc hat vi'thé dudng chip

— Lipoprotein ty trong rit thip (VLDL: very low density ltpoprotem)

— Lipoprotein ty trong thip (LDL low density ltpoprotem)

- Lipoprotein ty trong trung binh (IDL: intermediate density lzpoprotem)
- Llpoproteln ty trong cao (HDL: high a'enszty ltpoprotem)

— Cac hat vi the dudng chip gom triglycerid 85-95%, cholesterol 2-5%. Chuc
ning chu yéu 1a cung cip cholesterol d& tao mang té bao va chuyén hoa thanh IDL. Céc
VLDL c6 thanh phén triglycerid/cholesterol ~ 5/1. Chirc niing chu yéu 1a cung cip ning
lugng va chuyén hoé thanh LDL. Cac LDL chita 75% lipid, trong d6 ¢6 50% cholesterol

ester, cac LDL 14 noi tich lu§ cholesterol. Cac HDL ¢6 vai trd van chuyén cholesterol ra
khéi mach.

- HDL ¢6 vai tro rit quan trong déi véi bénh xo vira dong mach. Khi ndng d6 HDL
trong mau < 0,3g/L thi ty 1€ xo vita dong mach cao, nguoc lai khi HDL > 0,76 g/L thi ty
1¢ xo vita dong mach rat thip. Thudc ha lipoprotein tbt 14 thubc lam gidm manh LDL va

gy tang HDL.
5.2. Cac thuébc ha lipid mau

5.2.1. Cac dan chét cuda acid fibric

o
R2—®—o—c|:—coo—k,

CHy
Tén thuéc : R4 ‘ : R:
Clorfibrat (85) —C,H; -Cl
Fenofibrat (86 —CH—
(86) HsC C|H CH, o <:> o
Bezafibrat (87) -H
CIOCO—NH—(CHz)z—
Ciprofibrat (88) -H Ql >A\
| | THU' VIEN o
R HUBT . .
Cac thud orrTay hay ] ing ti€u hoa. Co ché tic dung la ting
hoat tinh lipasg¢ t1ong 1¢ baq lam rane thuy phad triglycerid va ting thodi hoa VLDL.
Ngoai ra con | ho HDL voi - _chualrd rang. Dung trong céc trudng hqp

phong bénh mach vanh va nguy co nhdi mau co tim véi ngudi 6 lipid méu cao, roi
loan chuyén ho4 lipid.
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5.2.2.1. Fenofibrat (86)
- Biét dugc: Lipanthyl, Lipantil, Tricor...
— Tén khoa hoc: Propan-2-yl 2-[4-(4-clorobenzoyl)phenoxy]-2-methylpropanoat.

_ Tinh chét: bot két tinh tring, hiu nhu khéng tan trong nude, khé tan trong
ethanol, tan trong dicloromethan. Nhiét 46 néng chay: 61°C. . ‘

~ Liéu dung: ngay 300mg/l::?m, sau giam liéu con 100mg x 1-2 lin/ngdy. Dang
vién nang 100,»200, 300mg. '

_—_Phuong phap tdng hop: .
N : h . O
COClI
R AICh HBr -
] CH; CH.
Cl ol ' o
5 00 cl 91 0 |
: : ' oH
O o 0 é
+ H3CJ\CH3 : CH, H,C~ “CH;
' " COOH 86
o o2 on* CHCh /NaOH - 03 o
: ‘ CH;

5.2.2.2. Gemfibrozil (94)
— Biét duoc: Lipozid, Lipur, Lopid. _ 7
— Tén khoa hoc: Acid 5-(2,5-Dimethylphenoxy)-2, 2-dimethylpentanoic.

~ Cong thire: -
CH,
' COOH
| HC ()/\/\’4(}13
94 CHs

— Tinh chét: bot két tinh tring, khony andidngin FHeF s hanol, tan nhe
trong dung dich kiém. Nhiét d6 néng chay: 6 1\63°C} HUBT

_ Liéu dl‘.lng.ngudl l('yn ngéy 600mg K VhAwalsarvAxr 1 Vanmr Yviam mona LIl lrng_
5.2.2. Céc thuébc c6 cau tric anionit

~ Nhém nay hoat dong theo co ché hép phu acid mét & dudng tiéu hoé, han ché
ngudn nguyén liéu cho sinh tdng hop cholesterol. '
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5.2.2.1. Cholestyramin
— Cong thirc:

uH-——CHz—CH —t—

)

———CH,—CH— CH,N (CH3)3CI
L n

typified structure of main polymeric groups
— Tinh chit: bot mau tring, d& hiit im, khong tan trong nudrc, ethanol va mot sb
dung méi hitu co.

~ Cong dung: c6 tic dung hip phu acid mét & ruft. Puoc ding kém véi céc thubc
ha lipid khac. Ngoai ra con dugc dung dé hip phu khi bj ngd doc alcaloid, digitalis...

- Liéu dung: nguoi l6n uong trudc &n 4g/lan, 3-4 lAn/ngay. Tré em ubng
80mg/kg/lan x 3 1an/ngay. Dang hdn dich udng 4g/120ml.

5.2.2.2. Colestipol
~ Tinh chit: bdt min mau vang sang, khong tan trong nuéc.
~ Cbng dung: tuong tu cholestyramin. Liéu uéng 15-30mg/ngay/3-4 lan.

5.2.3. Cac dan xudt Statin

~ Nhém nay c6 céu tric gan glong enzym khir HMG-CoA (3- Hydroxymethyl-3-
Glutaryl Coenzym A reductase) nén tic ché enzym nay theo co ché canh tranh, 1am giam
sinh tong hop cholesterol.

5.2.3.1. Lovastatin (95)
~ Biét dugc: Lovalip , Mevacor, Mevinacor...

— Ténkhoahoc: 1,2,3,7,8, 8a-hexahydro-3 7-dtmethyl-8-[2-[tetrahydro-4-hydroxy-6-
oxo- 2H-pyran-2-yljethyl]-1-naphthalenyl 2-methylbutanoat

- Cong thic:
HON

THU VIEN
HUBT
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- Tinh chéit: bt két tinh tring, kho tan trong nudc, tan trong alcol, aceton,
acetonitril, rat tan trong cloroform. Nhiét d§ néng chay: 174°C.

- Cong dung: thuoc dung cho nguoi c6 lipid mau cao, nguy co nhdi mau co tim,
bénh mach vanh. Liéu dung ngudi 1on: 20-40mg/ngay. :

— Phuong phép san xudit:

~ Lovastatin dugc chiét diu tién tir: Monascus ruber béi A. Endo (1979), sau do
duoc 1én men tir chung Aspergillus terreus (R. L. Monaghan-1980). Puoc tbng hop toan
phin bdi M. Hirama, M. Iwashita nam' 1983. Hién nay, lovastatin duoc san Xuét bang
con dudng sinh téng hop. Ngudi ta dung chung Coniothyrium fuckelii voi diéu kién moi
truomg: glucose 12%, pepton 1%, (NH4)2SO4 0,4%, MgS04.7.H,0 0,05%, L-isoleusin

0,2-1,5%, acid L-aspartic 0,2-1,5%. Thorl gian 1én men 192 gio cho lovastatin dat ndng
d6 430mg/L. , .

5.2 3 2. Slmvastatm (96)
- Biét duorc S1nvacor Sivastin, Zocord

- — Tén khoa hoc: 1,2,3,7,8 8a-Hexahydro- 3 7 dtmethyl—8 [2 [tetrahydro-4—hydroxy—6
-ox0-2H-pyran-2-yl]ethyl]-1-naphthalenyl 2,2-dimethylbutanoat. :

- Cong thuc:

— Tinh chit: bot két tinh tring, rit it tan trong nurée, tan trong c]01 oform, DMSO,
methanol. Nhiét d6 néng chay: 135-138°C.:

— Cong dung: thudc duoc dung dleu tri céc chu.'ng tang cholesterol nuvet trén
2 Sg/L Thuoc con duoc Sur dung dleu trl triolveerid=mén=dsitn=dimo=10 Aomg/nga}z

- Dang vién nén 20mg. » A THU VIEN
— Phuong phap tdng hop: HUBT
Simvastatin duoc tong hop tir lovastaf

Thuy phén lovastatin bang LiOH thi.dugc.dan.chat iaplibalawl 20 . Phan ung
cua 97 vdi tert-butyldimethylsilyl clorid (98) thu dugc hop chét 99.

_ Tao ester clia 99 véi 2,2-dimethylbutyryl clorid (100) thu duoc din chit ester 101.
Cuoi cung la loai nhom bao vé cta 101 bing tic nhéin tetrabutylammonium fluorid thu
duoc san pham simvastatin (96).
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So d céac giai doan phan tmg nhu sau:

CH;ICHg
CHJCH;
0 0
H CH;CH ¥
: H 3 | : 3 ? "
H,C Si—Cl g
LiOH 98 CH3CH;
—_—

3 —_———

96

101

5.2.3.3. Fluvastatin (102)
— Biét dugc: Lescol, Lipaxan, Primexin.

— Tén khoa hoc: Acid 7-[3-(4-fluor-phenyl)-1-(1-methylethyl)-1H-indol-2-yl]-
3,5-dihydroxy-6-heptenoic.

— Cong thuc:
Y
& == THY VIEN
— Tinh chat mubi N4 BT 1 anh vang, tan trong nuéc, methanol,

ethanol. Nhlét df! HOUNY Ulav.,  74=17/4 \.

K s o 1

— Cong dunf! A IS AR A MHAR va hoan toan & dudmg tidu hoa. Tac
dung tuong tu lovastatin. Lieu 20-40mg/ngay.

5.2.4. Vitamin PP

(Xem chuong Vitamin).
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Chwong 7
THUOC CHONG D| ’'NG
PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Phdn tich dwoc vai tro cua histamin véi bénh di ung.

| 2. Trinh bay duwgc tén khoa hoc, phuong phdp téng hop va cong dung ciia mét s6 thudc
chong di ung dién hinh.

1. DAl CUONG

Histamxin c6 vai trd quan trong trong phan Umg viém va di Ung, trong sy bai tiét
dich vi va dan truyén than kinh. Trong co thé, né dugc tao thanh tir histidin nhd men
histidin-decarboxylase:

r-:——I_CHZ’_(I:H—NHZ Histidin-decarboxylase I_%_CHZ_CHZ_NHZ
H_NVN COOH H—N \?N
Histidin Histamin

Binh thuong, histamin & dang két hop véi protein cua co thé, dang phirc hop nay
duoc duy trit trong dudng bao (mastocyt). Co nhiéu yéu t6 kich thich sy giai phong histamin,
nhung chii yéu 1a do phan “ng khang nguyén-khéng the xay ra trén bé mat mastocyt.

Histamin lam gidn cac dong mach nhd, mao mach gy giam huyét ap va tang
cudng méau dén md. Tac dung trén co tim lam tang co bop ca tdm nhi va tim thét. Tang
co bop co tron khi phé quan, gdy con hen. Histamin lam ting tict dich vi thong qua
receptor Hy, 1am ting nhu ddng va bai tiét dich rudt. Lam ting co bop co tron tir cung
nhurg it 4nh hudng dén tir cung ngudi co thai. Ngoai ra con lam ting bai ti€t nuc mat,
nuéde mii, nude bot va dich tuy. Tac dung trén than kinh ngoai vi gdy ngua, trén than
kinh trung wong giy giam thin nhiét, mat ngu...

2. CAC THUOC CHONG D] NG
Céc thubc chéng di img (khang histarydneéy it Th U4 BdNicn du tir ndm

1937. Chung c6 cong thirc chung nhu sau: HUBT
AI']\ )(—(t (TSN
IS =
Trong do: -Ar; 14 nhan thom.

-Ar, 1a nhin thom hodc di vong.
-X ¢6 thé 1a N, O hoic C.
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Theo cAu triic hoa hoc, ngudi ta chia cac thudce khéang histamin lam cdc nhom sau:
— Dén chét alkylamin (X=C),
— DA4n chit ethanolamin (X=0),
— DAan chit ethylendiamin (X=N).

2.1. Clorpheniramin
— Biét dugc (mubi maleat): Allergisan, Antagonat, Clor-Trimeton, Cloropiril, Piriton...
— Tén khoa hoc: 3-(p-clorophenyl)-3-(2-pyridyl)-N, N-dimethylpropylamin.

c1~® H CH,
/ /

C—CHQ—CHZ_ N\
— CH;

N 1
\

— Tinh cht: thé base 14 dang du, nhiét d6 s6i 142°C. Dang mubi maleat 13 tinh ths,
nhiét d§ néng chay 130-135°C. Tan trong nudc, alcol. Tan nhe trong benzen, cloroform.

— Cobng thic:

. — Cong dung: diéu tri cac triéu trimg di Ung nhu viém miii dj img, s6 miii, dj img
mat, mé day, di ung thirc &n... Phoi hop diéu tri trong céc truong hop sdc phan vé.

~ Puogc dung phdi hop véi thude ho, ha nhiét gidm dau, thudc hen dé ting cuong
tic dung.

- Lidu ding: ngudi 16n 4mg/lan, 4-6 lAn/ngay; t6i da 40mg/ngay. Tré em
2mg/lan, 3-6 lan/ngay. Dang dung: vién nén 2mg, 4mg. Thudc tiém 10mg/ml,
100mg/ml. Thude siro 2mg/5ml.

— Phuong phap téng hop:

4-clorobenzyl-cyanid (2) phan img v6i 2-clor-pyridin c6 mat natri-amid thu duoc
clorophenyl-pyridin-acetonitril (4). Ngung tu 4 véi dimethylamino-ethyl-clorid (5) thu
dugc 6. Thuy phén va decarboxyl ho4 thu duoc 1.

Cl

Z N  NaNH,
Cl CH,—CN + J —— > CI CH—CN
N
2 ; Z N
=\ THY VIEN o
™
S HUBT
Cl—CHr=eHs==nN
H3 WHAO \WO1 50 S SFHs H,SO, 80%
_ Cl C—CH,~—CH,—N —_— >
NaNil, \_7 “CH;  140-150
6 (~ N
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2.2. Promethazin (7)
- Biét dugc: Phenergan, Diprazin, Prothazin...
- Tén khoa hoc: 10-(2-Dimethylaminopropyl)- phenothzazm

— Cong thic:
S
5
10 .
N CH;

| /
CHz—?H—N\
7 ¢m, CHs
— Tinh chét: bot két tinh tring, khéng mui, vi ding va lam t& ludi. DE tan trong

nudgc, alcol, tan trong cloroform, it tan trong aceton, khong tan trong ether. Nhi€t do
néng chay: dang base 60°C, dang mudi HCI 230-232°C.

- Cong dung: khang histamin manh. An than gdy ngu.

Pugc dung trong cic truong hop di img nhu viém mii di timg, di img da... Dung
an than va gdy ngu trong cdc truong hop mét ngu, gidc ngt khong yén. Ngoai ra con
duoc dung chong non khi giy mé, phéi hop véi thudc ho.

— Phuong phap téng hop:
Promethazin dugc téng hop nim 1946. Qua trinh tdng hop gbém 3 giai doan:
a. Tong hop nhdn phenothiazin (9)

Q0 00

Ngung tu diphenylamin (8) v6i luu huynh & 170°C trong 30 phut. San pham thd
duoc két tinh lai trong ethanol. Hiéu suit giai doan nay dat khoang 80%.

00 T—2Z
» m—Z

b. Téng hop 1-dimethylamino-2-clor-propan (12)

CH;
CHy—CH—CH,Cl + HN(CHy), NaOH _  rorori—emt—n’
OH THW VIEN |
10 ' z
HUBT
Y A ]/‘ F A s ™. \ 3
12

Cho 1-clor-2-propanol (10) phan tmg voi dimethylamin trong dung dich NaOH
30% thu dugc 1-dimethylamino-2-propanol (11). Clor ho4 11 bang thionyl-clorid trong
dung méi cloroform thu dugc 1-dimethylamino-2-clor-propan (12).

88



¢. Ngung tu tao promethazin (T)

Phan {mg ngung tu phenothiazin (9) véi dan chét clor 12 dugc thuc hién trong
dung mdi xylen, ¢6 mit NaNH,. Két qua thu dwoc promethazin (7) sau 1 gio dun héi
hru khéi phan tmg. San ph4m hinh thanh dugc nho sy ddng phan hoa xay ra trong qua

trinh phan ung.
186
+ CH3_CH_CH2_N —_— 7
“CH;

9

2.3. Trimeprazin (Alimemazin) (xem chwong 8: Thudc giam ho va long dom)

2.4, Cyproheptadin (13)
— Biét dugc: Periactinol, Periactin, Peritol...

~ Ténkhoa hoc: 4-(5H-Dibenzofa,d]cyclohepten-5-yliden)-1-methyl-piperidin

O

)
CH;

13

— Cong thuec:

— Tinh chit: bt tinh thé tréng, khong mui, vi hoi déng. Nhiét 40 néng chay
112-113°C (két tinh tir ethanol). Dang muébi hydroclorat ¢é nhiét d6 chay 252-253°C, it
tan trong nudc, tan trong ethanol, khong tan trong ether.

— Cong dung: tac dung khang histamin, an thin va gay ngi. Ngoai ra con cb tac
dung kich thich @n ngon. Pugc ding trong cac trudng hop di ung (viém miii di tmg, mé
day, viém da di ing, ngta thuy dau).

— Liéu dung: ngudi l6n 4mg X 3-4 lan/ngay Tré em 1-8mg/ngay.

A

— Dang @05 VIZD

-

THU\HEN

. — Phuong phap tone)
HUBT

.|_'A- =

— Cyproher
theo phuong phép_sau;

ydrid phthalic (14) va acid phenylacetic
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cuz—coo H

H2 _H(PdO)
TEmon

O

14 O

e Q0
1. KOH COOH EtOH

16 O 2. H (héi luu)

(—\‘ acid poliphosphoric 0.0 KBrO;/HBr
COOH

HyC—N 1
000 e 0T

Phan {mg cta anhydrid phthalic (14) véi acid phenylacetic ¢6 mat natri-acetat thu
duoc 3-benziliden-phthalid (15). Khir hoa 15 bang H, xtic tac Pd/C cho 3-benzyl-phthalid
(16). Thuy phén 16 trong modi truong kiém, sau d6 dehydrat hod thu dwoc acid 17.

Khit hoa néi doi cua 17, sau d6 déng vong hop chét 18 trong acid polyphosphonc
thu dugc 10,11-dihydro-5H-dibenzo [a,d] cyclohepten-5-on (19). Tao noi d6i & vi tri
10,11 bing con dudng bromo ho4, sau d6 loai brom thu dugc 21.

Cudi cung, cho 21 phan tmg véi hop chét Grignard ciia 4-clor-1-methyl-piperidin
thu duge Cyproheptadin (13).

2.5. Loratadin (22)
— Biét dugc: Claritin, Clarityn, Lisino.

— Tén khoa hoc: 11-/N-(Ethoxycarbonyl)-4-piperidyliden]-8-clor-6,11-dihydro-
5SH-benzo[5,6]cyclohepta[l,2-b]pyridin. THW VIEN

— Cong thic: ; HUBT

22 COOC,H;s
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~ Tinh chét: bot tinh thé, nhiét do néng chay 134-136°C (két tinh tir acetonitril).

- Cong dung: Téac dung khang histamin nhanh va kéo dai. Khong c6 tic dung an
than khi ding & lidu diéu tri.

- Duoc dung trong cac truong hop di tmg (di {ing theo mua, mé day), viém miii
di tmg (hit hoi, s mii, ngtra mili), ngira mét, chay nudc mét...

- Liéu diing: ngudi 16n va tré em trén 12 tudi 1 vién (10 mg)/ngay. Tré em 2-12
tudi: trén 30 kg: 10 ml/ngdy; dudi 30 kg: Sml/ngay.

— Dang dung: vién nén 10mg, siro Smg/5ml.
— Phuong phép tbng hop:

Phan tng cua 8-clor-5,6-dihydrobenzo [5,6] cyclohepta [1,2,b] pyridin-11-on (23)
vGi ethyl-4-oxopiperidin-carboxylat (24) trong tetrahydrofuran khan c¢6 mit TiCl, va
k&m thu dugc loratadin (22).

THU VIEN
HUBT
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Chwong 8
THUOC GIAM HO VA LONG BOM
TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Trinh bay dugc cdch phdn logi cdc thude giam ho va long dom.

2. Viét dwoc tén khoa hoc va trinh bay duoc cong dung, phuong phap 16ng hop cdc
thuéc giam ho va long dom duwoc sir dung chil yéu hién nay.

1. DAl CUONG

Ho 12 mot phén xa tw v¢ clia co thé nham tong céc di vét & phan trén cia duong ho
hép ra ngoai. Cac di vat nay chu yeu 1a dich tiét nhdy cua phé quan, n6 ¢ thé 1am tic
duong tho do hé thbng tiéu mao bi bién dbi hoic qua tai. Ho con 14 triéu ching cua mot
sb bénh nhu viém duong hd hép, kich tmg do b nhiém lanh...

Chi dung thudc giam ho khi bi ho nhidu, ¢6 nguy co tén thwong hé mao mach
niém mac, ngudi bénh bi mét moi hodc ho nhiéu gy kho thé. Trong diéu tri ho, thudng
két hop voi cac thudc long dom dé nang cao hiéu qua diéu tri.

Céc thudc giam ho c6 thé duoc chia 1am 2 nhém:

— Céc thubc giam ho ngoai bién: Bromoform, menthol.

—  Céc thubc giam ho tac dung Ién TK trung uong: codein, dextromethorphan, theralen...
Céc thude long ddm gém 2 nhém sau:

— Thudc 1am 1éng dich tiét: 1a thude lam tang dich tiét d& bao vé niém mac va
lam tan céc tac nhén giy kich thich (natri benzoat, terpin, eucaliptol...)

— Thudc 1am tiéu chit nhay (Acetylcystein, Mucothiol, Carbocystein).
2. CAC THUOC GIAM HO THU VIEN

2.1. Codein (1) HUBT
— Biét dugc: Codicep
— Tén khoa hoc: (50,6)-7,8-Didehydro-4, 5-¢poxy-3-methoxy-17-methylmorphinan-6-ol
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— Cong thirc:

— Tinh chit: tinh thé khéng mau hay bot két tinh tring. Tan it trong nudc, tan
trong ethanol, clorform va acid loang. Nhiét d6 néng chéy' 154- 156°C

— Céng dung: Codein ¢6 tac dung trc ché trung tdm ho, glam cac nhan xa kich
thich gdy ho nén c¢6 tac dung glam ho. Thudng duge bao ché két hop voi terpin hydrat.
Ngoai ra, thudc con c6 tac dung giam dau (bao ché két hop vdi paracetamol).

— Liéu ding: 0,05g/l4n; 0,2g/ngay.
— Phuong phap tdng hop: xem phin vi du phan tmg alkyl hoa (Tép 1).
2.2. Dextromethorphan (2)
_ Biét dugc: Benylin, Canfodion, Cosylan.
—~ Tén khoa hoc: d-3-Methoxy-17-methylmorphinan.
-— Cong thuc:

H;CO

NC H,

~ Tinh chit: dang mudi HBr 1a bdt tinh thé tring, tan trong nudc, ethanol,
cloroform. Khong tan trong ether. Nhiét d6 néng chay: 122-124°C.

- Cobng dung tac dung giam ho t&t hon codein. Puoc dung trong cac truong hop
ho do klch ung, viém dlr(mo hé-hdp=ho-sau-nhiu thuat.

- Liéu digg ngum Yorl RO VJEN | lan/ngay. Tré em 7,5- 20mg/lan 2-3
lan/ngay. - HUBT

. Phu‘O’ng |y | pe—

Methyl hoi D2 -y droxy-Nemethyl-morphidan (3) bang tac nhén phenyl-trimethyl -

amoni clorid thu dugc DL-dextromethorphan. Tach cac déi quang cua né bang acid D-
tartric thu duoc sén pham 2.
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‘@ CHs o

L C6H5—N€C-H3 cr HCO
- 0
NG H,

2. D-Tartric NCH,

2.3. Trimeprazin (4)
_ Biét dugc: Theralen, Temaril, Vallergan...

— Tén khoa hoc: 10-(2-Methyl-3- dlmethylammo-propyl)phenothzazm

- Cong thirc:
(|3H3 CH;
H,C
‘ 4

— Tinh chit: dang ding mubi tartrat 14 bot két tinh tring, tan trbng nudce. Kho tan
trong ethanol.

— Cong dung thudc ¢6 tac dung khang histamin Hl, an thin va giam ho. Pugc
dung trong céc trudmg hop ho dj img, kich ng, ho khan. Liéu ding ngudi 16n 1-8 vién
5mg/ngay chia lam nhiéu 14n. Tré em 0,5-1mg/kg/ngay.

~ Phuong phap tong hop:

CH3 CH; |
) NaNH,
. H3C — a4
v & | | .

Ngung tu phenth1azm (5) vGi 3-clor-N AG2-trimeth THU V4 (6) trong dung
mdi xylen, c6 mit natri-amid tao thanh thers <a8 HUBT

3. CAC THUOC LONG DO'M

3.1. Bromhexin (7)
~  Biét duoc: Auxit, Bisolvon, Ophtosol, Quentan. :
— Tén khoa hoc: N-(2-Amino-3,5-dibromobenzyl)-N-methylcyclohexylamin.
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— Cong thic:

B /O
N
. éH3 '
NH,
Br 7 '

— Tinh chét: bdt tinh thé mau tring, it tan trong cloroform, dicloromethan va
ethanol. Rat it tan trong nudc. Nhiét d6 néng chay: 237-238°C. Dang dung 1a mubi HCI
ciing it tan trong nudc. -

— Cong dung: thude c6 tac dung lam léng dich tiét khi quan, phé quan. Dugc
ding trong cac truong hop ho do viém duong hé hip. Lidu dung: nguoi 16n 4mg/lan,
2-3 lan/ngay. Tré em dung bang nira liéu nguoi 1on.

~ Phuong phép tong hop:

. Bromhexin (7) duoc téng hop tir 2-nitrobenzylbromid (8) va cyclohexylmethylamin (9).
Bang phan ng alkyl hoa amin 9 véi tic nhdn 1 din chat brom 8 thu dugc N-(2-
nitrobenzyl)-N-methyl-cyclohexylamin (10). Khir hoa din chat nitro nay bang hydrazin
thu duge amin 11. Cudi cung 14 brom hod 11 bing brom trong acid acetic bang, thu
dugc san pham bromhexin (7).

CHBr
e
- N T (:If\' NN,
| 9 CH; NH,—NH, CH;,
CH NO NH
8 3 10 nmo
Brz/CHg,COOHl
7

3.2. Ambroxol (12)
~ Biét duoc: Abramen, Ambril, Fluixol, Mucosolvan...
— Tén khoa hoc: 4-/[(2-Amino-3,5-dibromophenyl)methyl [ Jamino]cyclohexanol

— Cong thic:
OH
THU VIEN ij/
Y~ HuBT

aa

"
MH NH-
1

Br 12

— Tinh chét: dang ding mudi HCI 1 bt tinh thé mau tréng, it tan trong nudc.
Nhiét d9 néng chay: 233-234°C.

95



~ Coéng dung: thudc c6 tac dung giam ho, long dom. Pugc dung trong cac truong
hop ho do viém dudng hd hap cap va mén tinh, cac truong hop tiét dich nhiéu & phe
quan. Liéu ding: ngay 3 lan, mo6i lan 1 vién. Tré em ngay 2 lan x 1,25 ml siro
(30mg/5ml). '

— Phuong phép tong hop:

. Ambroxol dugc tdng hop tir N-(p-hydroxycydlohexyl)-(2-aminobenzyl) amin (13)
bang cach bromo hoa tryc tiép 13 véi Br, trong moi trudng acid acetic bang. Amin 13
duoc tong hop twong ty phan tong hop bromhexin.

- LRI
' O/ Br,/CH;COOH  Br.
N .... ) B } R . " . " ‘

13 . 12 -

3.3. Terpin hydrat (14) o
- - Biét duoe: Terpicol, Terpine', Gonnon, Terpon...
— Tén khoa hoc: 4-Hydroxy-a, a 4-trimethyl cyclbhéxan methanol
- Cong thuc:

14

— Tinh chét: tinh thé trong sudt hay bdt két tinh tring. R4t it tan trohg nudce
lanh, tan trong nudc nong, ethanol, khé tan trong ether, cloroform. Nhiét d6 nong
chay: 115-117°C. . L o o

— Cong dung: thude c6 tac dung long dom va lgi tiéu nhe. Pugc dung diéu tri ho
trong cac truong hgp viém khi quan, phé quin, ThRuaC (hirong I Ting Kot hop, vi du:
vién Terpin-Codein gbm 0,1g terpin hydfa@@ OIE52%, do LA VlEN 9 véi lidu 1
vién/lan, 1-3 vién/ngdy. Vién Terpina (gbm Nefpitthyds pf iR T fién Terpine
Gonnon (Phap) gdm 5mg codein + 100mg icipiitslmgnatibenzoal Ngudi 16n ding
2 vién/lin x 3 13n/ngay. Tré em 1 vién/lan, sorwicedngay (uyiheotao

— Phuong phap san xuét:

. Terpin hydrat dugc san xuét bing phuong phap thuy phén pinen (cé trong tinh
du thong) bang acid sulfuric. Phuong phép san xuat xem gi4o trinh thuc tap ky thuit
san xuat dugc pham (Pai hoc Dugc Ha N§i-2009). R ‘ '
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3.4. N-acetyl-L-cystein (15)
~ Biét dugc: Mucocedyl, Mucolator, Mucomyst, Parvolex...
~ Tén khoa hoc: acid L-a-acetamido-B-mercaptopropionic
— Cong thirc: -
O

HS OH

HN\”/CH3

@)
15

— Tinh chit: bot két tinh tring hay tinh thd khong mau, dé tan trong nuéc,
ethanol. Khéng tan trong dicloromethan. Nhiét d6 néng chay: 109-110°C.

. — Cong dung: thudc c6 tac dung lam long dich nhz“ly, giam tiét dich duong ho
hép, 1am lanh ton thuong va bao vé té bao gan. Pugc dung trong cac truong hop ho cé
dom, ngd ddc paracetamol do ding qua liéu.

Liéu ding: ngudi 16n 200mg x 31in/ngay. Tré em 100mg/lin, 2-3 lAn/ngay. C6 thé
dung khi dung trong cac bénh ting tiét dich & phé quan véi liéu 2,5-10 ml dung dich
acetylcystein 10-20%/ngay.

~ Phuong phéap tong hop:
N-acetyl-L-cystein (15) dugc téng hop tir L-cystin (16) theo so d6 phan ung sau:

HO S (CH;C0),0
0 16 NH; NH,
: 17

Khir hoa L-cystin (16) bang cac tic nhan khac nhau thu duoc L-cystein (17). Acyl
hoa 17 bang anhydrid acetic tao thinh N-acetyl-L-cystein (15). ‘

3.5. Natri benzoat (18)

— Cong thirc:
COONa
- h
THU \HEN
HUB®
— Tinh Ch(:ll.. DOI=KESI=HII=-NOAC-Halt-man-irang, Dé tan trong nu‘éc’ tan nh@ trong
ethanol. Dung dichstong swiéocéiinhdkierashe pH=8).

.. .~ Cong dung:-thuoe-co-tac-dung-tong-dom, sit khuin dudmg hd hip. Dugc dung
phoi hop v6i céc thudc ho khéc dé diéu trj ho do viém phé quan. Ngoai ra c6 thé dung
ngoai dé st tring, chita ndm. Li€u dung: ngudi 6m 0,2g/14n, ngay 2-3 lan. Tré em giam
lieu tuy theo tubi.
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Chuong 9
THUOC CHONG SOT RET

PGS, TS. Nguyén Dinh Luyén, TS. Nguyén Vian Hai

MUC TIEU HQC TAP

1. Trinh bay duogc dai cwong vé bénh sot rét va cdch phdn logi cdc thuéc chong sot rét.

2. Trinh bay duoc tén khoa hoc, cong dung va phuwong phdp san xudt cdc thudc sot rét
nhém quinin va dan xudt cua quinolin, nhdém guamdm va. pyrimidin;, nhom
artemisinin. : :

3. Néu dioc mot s6é dang phoi hop giira sulfamid va khdng sinh trong diéu ri sét rét.

1. DAl CUONG

Sot rét 1a mot trong nhitng bénh gay tir vong 16n nhét. Trén thé g101 sb nguoi méc
bénh sbt rét chlem mét ty 1€ cao so voi cac bénh khac, dic biét 1a ¢ chau A va chau Phi.
Hang nim van con hang tri¢u nguoi chét vi st rét.

$ Viét Nam, cé 37 trén 64 tinh voi s6 dan trén 40 triéu nguoi hién dang sbng

trong cac ving ¢6 nguy co nhiém bénh s6t rét. Nha nuéc hang nim chi hang chuc ty

dong cung vdi cac khoan vién tr¢ cia nudc ngoai dé phong va chong st rét. Nhung do

~diéu kién sbng va phong tyuc tp quan cia timg ving, mién nén viéc d4u tranh nhim loai
benh sbt rét ra khoi Viét Nam con kho khin va lau dai. ) :

Bénh sét rét do ky sinh tring sot rét Plasmodtum (P. falciparum, P. vivax, P.
malariae va P. ovale ) géy ra va do mudi anophen truyén. Ki sinh tring sOt rét c6 2 thoi.
ki bién héa ¢ trong co thé ngudi:

- Ng0a1 héng cau:

, Mudi anophen dbt, ki sinh tring dugc truyén vao mau dudi dang thoa trung
(sporozoit). Sau d6 thoa tring tran vao t&_bao_gan, khu tri tai do 5-14 ngay dé sinh
truorng thanh thé phan liét (schizont).- - THU VIEN

Véi-P. falciparum, giai doan & trong | \chireidén iy BT i sinh tring
déu vao méu va sinh trudng 0 d6. V6i P. v L | ‘ : yhan ki sinh
trung vao mau, s6 con lai tiép tuc sinh san ¢ gan, gol la the ngoal hong

— Trong hong chu: |

Ki sinh tring s6t rét chui vao hdng cau, & d6 cé hai thé:

* Thé vo tinh: trong hdng cAu, ki sinh triing (dang tu dudng-trophozoit) phat trién
tir thé phan liét non thanh phén liét gia. Phan 1iét gia tu phan chia, pha v& héng cau, tao

98




thanh ki sinh tring non (tr dudng méi). Loai nay lai chui vao hdng cAu va tiép tuc nhan
Ién nhu trén. Khi hong cau bi pha v&, ki sinh trung non thoat ra huyét twong gy nén
‘con sbt. M&i con sbt tmg voi mot chu ki vo tinh trong hdng ciu: chu ki P. falciparum
24-48 gio, P. vivax 48 gid, P. malariae 72 gio. :

* Thé hitu tinh: thé nay khong gdy sbt cho ngudi bénh, nhung giy lan truyen bénh
sot rét. Mot sb tu dudng chuyen thanh giao bao (gametocyt) duc va cai dé duy tri noi
gibng. Giao bao & trong hdng céu khong phan chia, khi duge mudi anophen hut s& sinh
san hiru tinh trong va ngoai da day muoi dé sinh ra thoa tring. Thoa triing cu trii & tuyén
nude bot tiép tuc truyén bénh cho ngudi khéc.

Céc thude st rét duogce phén loai theo muc dich didu tri hoiic theo cAu triic héa hoc.
— Theo muc dich diéu tri:

+ Thubc cdt con sot (di€t thé vd tinh trong hong cau): quinin, quinacrin,
pyrimetamin, artemisinin, mefloquin.

+ Thubc chdng tai nhidm (diét thé vo tinh & chu ky ngoai hdng ciu cua P. vivax
va P. malarie): primaquin.

+ Thudc phong nguyén nhan (diét thé vo tinh & chu ky tién hdng ciu): cloguanid,
pyrimetamin, fansidar, cloroquin.

+ Thubc chéng lan truyén (diét giao bao trong méﬁ): primaquin,
— Theo céu tric héa hoc:

Nhoém céc alcaloid quinin va céc din xuét ciia quinolin.
Nhoém cac aminoacridin, '

Nhém céc hop chét guanyl va pyrimidin,

+ o+ o+ o+

Nhém artemisinin va dan chét.
2. CAC THUOC DPIEU TRI SOT RET DIEN HiNH
2.1. Nhém quinin va dan xuit cta quinolin

2.1.1. Quinin (1)

Quinin 14 alcaloid ctia v6 cdy canhkina (Cznchona succirubra Rubiaceae). Cay
canhkina c6 ngudn gbc tir Peru (Nam M), dugc ngudi Phép dua vao tréng ¢ Viét Nam
tir thé ky 19. Trong v6 Cinchona di thuc chira 3-6% quinin.

\

V6 canhkina@esmdao ool iy e alpaloid. Troﬁg do, cac alcaloid quan trong la
quinin (1), cinchening (33 v HUB_IL ing gian cia ching la quinidin (2) va
! ' 1g cau trac 1a khung ruban, trong d6

cinchonidin (4). Cac=aled]
quinin la mdt d57E PhA HoC cua 3 9-hydroxy-6’-methoxy-ruban.
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HO,

H,CO
? X H,CO

Quinin (1) Quinidin (2)

HO

Cinchonin (3) Cinchonidin (4)

Nam 1820 Pelletier va Caventou di chiét dugc quinin (1) va cinchonin (RIXs] dang
tinh khiét.

Niam 1944, Prelog va Zalan d4 x4c dinh dugc cAu hinh tuyét dbi cua quinin.

Tong horp quinin dwoc thyc hién boi RANE (122" WEsAWAA 19457 Tuy nhién,
san Xuét quinin bang con duodng tong hop haéa noc chu'a 0 ¥ HU? \ME M0 vi quy trinh
tong hop phrc tap va gia thanh dit. N HUBT

Qu]nln la thuoc dlet the VO tln_h trong hnnn O eNIa o talsTtrasimar e ﬁinm la rat lt
bi khang thudc. Quinin dwoc ding dudi dang M Sulfa ik &l 6ae T hirdong phbi
hop véi sulfamid chdm va tetracyclin.

~ San xuat quinin:

Quinin (1) duge san xuét bing cach chiét tir vo cdy canhkina. Qua trinh chiét xuét
dwoc tom tit nhu sau:
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V6 canhkina duoc xay nho, tron véi voi hoédc dung dich xiit khoang mét ngay. Sau
d6 chiét véi benzen hodc toluen & 60-65°C. Dung dich chiét duoc khudy véi acid
sulfuric lodng dé chuyén toan bd alcaloid base thanh mudi bisulfat. Sau d6 thém natri
cacbonat dén phan Ung trung tinh véi gidy quy & 88-90°C. Natri carbonat trung hoa acid
sulfuric thira va chuyén mudi bisulfat thanh monosulfat. Mudi nay chi hoa tan khi dun
noéng, dé ngudi s& két tila vi rit it tan. Sau d6 tinh-ché bang cach két tinh lai (c6 thé tdy

hS

mau bang than hoat).
2.1.2. Cac din chét cua qdindlin‘ |
2.1.2.1. Dén chét 8-aminoquinolin

Céc thubc nhom nay c6 tac dung diét giao bao trong mau va lam ung giao tir trong
da day mudi. Pugc ding dé chong tai phat khi nhiém P.vivax va P. malarie.

CH;0
N
NHR
R= —CHCHN(CoHs), Plasmoquin (prequin, pamaquin)

|

CH;,
_?H(CH2)3NH.2 - Primaquin

CH3 ’
——(CH;N(C,Hs) Plasmocid
—(CHp)s-NHCH(CH;), Pentaquin

* Primaquin (5) ‘
~ Ténkhoa hoc: 8-(4-amino-1 -methylbutylamino)-6-methoxy-quinolin.
- C6ng thirc:
THU|VIEN ]
HUBY
NI ",""'"'2)3NH2 |

5.
— Tinh chit: dang mubi diphoSphat 12 bot két tinh mau vang, nhiét d6 nong chay
197-198°C, tan vira phai trong nuéc. "
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------

tiéu sau 24 glor Thucmg dung dang mudi phosphat
 — Phuong phép tong hop: ,
- — Tbng hop 6- methoxy-8-am1no qulnolm (1 1)

D1eu ché acrolein (7) tir glycerin (6) va acid sulfurlc dac Sau d6 cho 3-n1tro 4-
amino-anisol (8) tac dung véi acrolein trong nitrobenzen theo phuong phép. dong vong
Skraup. San phim déng vong (10) duoc khir véi Fe trong ac1d HCI thu duoc amin 11

H,S0,
HOCH,CH(OH)CH,0H e CH2=CH-CHO
6 R
o . cowm CHO _—
. : : 3

\bH 2%CH
+ & — é
H

‘ NH, O? \H | : | ; y

8 NO, . NO, 9

CH;0 : CH;0

C6H5N02 @ O Fe/HC © O

- Tbng hop mach nhanh 1-phthalylimino-4-brom-pentan (14)

Brom hoéa 2- methyl tetrahydrofuran (12) thu dugc dan chét dibrom 13. Sau d6 cho
dibrom 13 phan tng véi kali phthallmld thu dugc hop chét 14.

o

Br (o] .
CD —2> CH3——?HCH2CH2CHzBr ————» CH;—CHCH,CH,CH,
0 r
12 e - 0 14

Saa AEN

— Ngung tu va thuy phén tao primaqu’

Ngung tu 14 véi amin 11 trong toluen (¥ nhlet dé s THH \‘”EN t 15. Thuy

phan dn chét nay trong méi trudmg nudc-a¢id o prizi’ HUBT
CH,0 ’ 4G Yy 7t #6._LCcooH
1+ 14 — O] be————s S
‘ COOH
NH(FHCHZCHZCHZI\@
o 1s 9
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2.1.2.2. Dan chét 4-aminoquinolin

Nhém nay c6 cac hop chét dang chu y sau:
CH;

)\/\/r HN)Ci/\/ercmoH
00 00

Cloroquin (16) ' v Hydroxycloroquin (17)

/—CH3
CH;—N
3

Amodiaquin (18) Amopyroquin (19)

Nhém din chit 4-aminoquinolin ¢6 tic dung manh hon quinin trong didu tri thé
cp tinh do P. vivax. Tac dung dac biét vdi sot rét cap tinh do P.malarie giy ra.

+ Cloroquin (16)

- Biét dugc Nivaquin, Delagil. ..

— Tén khoa hoc: 7-Clor-4-(4-diethylamino-1 -methybutylamlno) qumolzn
— Cong thuc:

: CH;
CH, . r
)\/\/N CH;
HN \/
I N

THU VIEN

HUEa» (P
— Tl’nh CNAT MO (MIMNOKNINAL (F (AN 1inn thé tring, Vi dang’ dé tan trong nudc_
— Cong dung’ ¢ Ih'co e d 5 (720 thé vo tinh & chu ky tién hdng chu, hip
thu t8t nén ct con sét nhanh,

— Phuong phap tdng hop: cloroquin (16) dugc cic nha héa hoc Dirc va My tong
hop mdt cach ddc 14p vao nam 1934,
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a. Téng hop 4, 7-diclor-quinolin (26)
~  Phuong phap H. R. Snyder:

Ngung tu m-clor-anilin (20) voi dlethyl ethoxymethylen-malonat (21) thu duoc
base Schiff 22. Sau d6 ngung tu dong vong hop chat ndy dudi tic dung cia nhiét do
trong’ diphenyl-metan (DIFIL) cho hdn hop hai ddng phan 23 va 23a. Téch hai dong
phin nay bang cach hoa tan hdn hop cia chung trong 4 phin pyridin, thém 1 phén
ethanol, dé két tinh 12 gio & 15°C Hop chét 23 két tinh, duoc loc va thuy phan véi dung
dich NaOH 10% ¢& 90°C '

COOC2H5 HSCZOOC COOC2H5
@ +. HsC;0-CH=C —— ,
Cl NH; "COOC,H;s

20 o 21

_ Acid 7- clor-4-hydroxy qu1n011n-3-carboxy11c (24) tao thanh duorc decarboxyl héa
bang cach xir Iy & 195-240°C trong dung mdi c6 nhiét do sb6i cao, thu dugce 7-clor-4-
hydroxy-quinolin (25). Sau dé cho hydroxy-quinolin 25 phan umg véi POCl; trong
dicloroethan thu dugc 4,7-diclor-quinolin (26).

— Phuong phap W. S. Johnson: =

Phuong phap diéu ché 4,7-diclor-quinolin (26) néu trén c6 nhuge diém 1 khi
ngung tu dong vong, lubn tao thanh hén hop hai déng phan khong gian 7-clor va 5-clor-
quinolon. Pdng phén 5-clor-quinolon khong i phartoaid Pé-tirier-rhuc nhioc

diém nay, W. S. Johnson (1952) da dua ra muong phsp T L iz Nop 4,7-diclor-
quinolin. Phuong phép nay dugc thuc hlen th 3 3o do-san’ HUBT

Cho m-clor-anilin (20) tac dl_mg V6i egter-aerviatthu-dwoe-ester-37=Hen chit niy
phan tng véi p-toluen-sulfonylelorid tao thanh iNrasil LEHNpEm® tiwidong vong va
hydro ho4 loai nhém tosil, sau d6 xir ly-v6i POCH thu-duge26-—
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(|300C2‘H‘5

: CHy=CH~COOC;Hs _CH;3PhSO,CI
: ‘ > ‘ CHy —_—
cl NH, , : ‘ J .
‘ cl- NH

20 27

CH,
/@\‘ J LA POClL,
¢l T 2.H,/Pd

0 H
28 . 29

b. Téng hop mach nhdnh: 1 -diethylamino-4-amino-pentan (32)

Ngung tu 1-diethylamino-4-oxo-pentan (30) véi NH; tao thanh i imin 31. Khir hoa
imin 31 véi khi hydro, xtc tac Ni-Raney trong dung méi ethanol thu dugc amin 32.

H2o H, / Ra-Ni
H3C—ﬁ_(CH2)3N(C2H5)2 —N—H—> H3C*IC—(CHz)3N(C2H5)2 —_— H3C—(|3—(CH2)3N(C2H5)2

0 3 NH NH,

30 n 32

c. Ngung ty tao cloroquin (16)

Ngung tu 4,7-diclor-quinolin (26) vOi amin 32 trong phenol nung chay (135°C)
thu dugc cloroquin (16):

: o CH;
‘ ‘ CH; - '/
‘ S o )\/'\/N CH;,
Cl ~ HN ~
| /@(‘5 + HC—C—(CHYNCH: — o /@f)j
Cl N NH; Cl N
26 32 16

2.1.2.3 Amodiaquin ‘
- Biét dugc: Flavonquin, Camoquin.

— Tén khoa hoc: 4—[ (7-cloroquinolin-4-yl)amino ] -2-[(diethylamino)methyl]phenol
hodc 7-clor-4-(3-&ici pianing lamino)quinolin.
1% THUATER ¢

— Cb hité:
one 1 HUBT , |,
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—. Tinh chat tmh the két tinh trong ethanol, nhi¢t d nong chay 208°C (kém phan
hay). Dang mubi dihydroclorid hemihydrat: tinh thé mau vang, két tinh trong methanol,
nhiét 6 néng chay 243°C, it tan trong nudc va alcol. Dang mudi dihydroclorid dihydrat:
tinh thé mau vang, vi déng, phan hily & 150-160°C, tan trong nudc, it tan trong alcol, rat
it tan trong benzen, cloroform va ether.

— Phuong phép téng hop:

@gﬂz .
Cl
‘ . : HO i

N
z
x>

6 3 M
H—C—H -/
+ HN
© \—cH,
C;HsOH, £°, 16h

18

Hoa tan p- -aminophenol hydroclorld (33) trong nudc, bd sung 4,7- dlcloroqumolm
(26) va dun nong, thu duge tinh the mau vang. San pham - (4’-hydroxyamlmo) -7-clor-
- quinolin (34) duéi dang mudi hydroclorid dugc két tinh lai trong methanol
(tac > 300°C). 34 dugc xir ly voi d1ethylam1n va paraformaldehyd trong con tuyet dbi.
Sau d6 hén hop dwoc dun hdi luu trong 16 gid. San phim phan img dugc xir Iy véi mot
luorng du HCl trong ethanol, sau d6 dugc ket tinh lai trong methanol. Tmh the thu duoc
1a mudi dihydroclorid hemihydrat néng chay & 240- 242°C.

2.1.2.4. Mefloquin (35)
- Biét dugc: Lariam
— Tén khoa hoc: 2-piperidyl-2,8- bzs(trtﬂuoromethyl) 4—qumoltn methanol..
. Cong thuc

"j THU'VIEN
HOJ
NI HUBT
. ( ‘n_

N7 CRs

CF3 35
~ Tinh chit: dang mudi hydroclorid 1a bt két tinh tring, kho tan trong nuéc, tan
trong methanol. Nhiét do chay: 260°C.
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- Cong dung: viéc dua nguyén tir fluor vao meﬂoqum da lam tang hoat tinh sinh
hoc va thoi gian ban thai cla phan tir nay 1én nhiéu 1in. Do thoi gian ban thai kha dai
(10-24 ngay) nén chi cin uéng mét 1an cho ca dot didu tri. Ngoai tac dung cét con sbt,
c¢6 thé dung voi muc dich du phong, nhung nén han ché vi mefloquin rit d& bi khang
thudc.

Liéu ding: ngudi 16m 750 mg (3 vién) ubng mot 1an.
— Phuong phép téng hop:
a. Phuong phdp C. J. Ohnmacht:

CF;COCH,COOC;H;5

- POBr3 O
NH2 ,
F3

36 ' 37 /@ Fo 38
: OOH O%¢

1.BuLt .
—_— O N 1 Ha/Pt
2.COr - -600C l
N7 > crs N~ cp % HC

CF3 39 ' CF3 40

Nguyén liéu 4-quinolon 37 dugc tdng hop bing phén tmg ngung tu 2-trifluormethyl-
anilin (36) véi 4- trlﬂuor-acetylacetat ethyl trong acid polyphosphoric. Sau d6 xur ly 37
v6i POBr; thu dugc dan chit brom 38. Phan ung cua 38 vd&i butyl-lithi trong
tetrahydrofuran khan & -70°C va suc khi CO, thu duoc acid 39.

Acid 39 tac dung vé6i 2-lithi-pyridin & -60°C tao ra ceton 40. Chit nay duoc hydro
hoa véi xuc tac platin, sau d6 tao mudi vdi HCI. thu duge mefloquin hydroclorid (35).

b. Phuong phdp G. Grethe:

Phan Ung caa 2 8-bis-trifluormethyl- 4—brom qumolm (38) véi butyl-lithi tao din
xuét lithi 41. Sau d6 41 duogc phan Umg ngay vdi pyridin-2-carboxaldehid tao thanh
alcol 42. Cuéi cing 14 hydro hoa xtc tac va tao mubi véi HCL.

b THU VIEN
= ,/é_}\/ H U BT
BuLi (R Iy [N '
38§ ——» ) 35
~ ‘Yl’ ‘\.\. oy \~r‘n' i
CF, 41
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2.2. Cac thudc sét rét nhém guanidin va pyrimidin -~

'Nhém nay gdm cac hop chit dién hlnh sau: Proguaml cycloguaml clorproguanll:
va pyr1metham1n Céc thuoc nhém ndy c6 céu tric khac hén véi quinin. Co che tac dung
14 trc ché qua trinh sinh téng hop tetrahydrofolat cta ki sinh trang sbt rét. '

Pyrimethamin (43): N

- Biét dugce: Daraprim, Cloridin, Tihdafin, Malocid. o

— Tén khoa hoc: 2,4-diamino-5-(v-clor-phenyl)-6—ethyl-pyrimidin. |
_ Céng thic: o o

— Tinh chét: bot tinh thé trang, nhiét do chay 233-234°C. Khong tan trong nudc,
tan trong alcol, trong acid loang.

— Cong dung: tac dung trén thé v tinh trohg hé\)ng cAu manh hon proguanil. C6
thé phdi hgp véi cloroquin va céc sulfamid chgm dé dleu tri nhitng truong hop da khang
cloroquin. Pyrimetamin hap thu cham (dat nong do toi da trong mau sau khi ubng 24
- g10) nhung thai trir cling rat cham. Ubng 1 lidu c6 thé giir ndng d6 diéu tri trong mot
tudn, vi vy dung du phong rat thlch hop.

Dang dung vién 25mg. , S
~ Trong vién F ansidar c6 25 mg pyrlmetamm va 500 ‘mg sulfadoxm
- Phuorng phap tdng hop:

Clor héa p-clor-toluen (44) & 160- 190°C Xuc tac peroxyd-benzoyl hoic anh sang thu
durge p-clor-benzylclorid (45). Hop chét nay phan tmg véi natri- cyamd trong ethanol 75% &
60-65°C thu dugc p-clorphenyl-acetomtnl (46). Nglmg tu 46 v6i ethyl- proplonat tao thanh
oxo-nitril 47.

Cl2/ CHCOOOH ' '
~.~ - Cl-——/ﬁ\—CHﬂl _,_>N3CN’E““‘“°' |

160190’c \75_ THU VIER C

HUBT
C2H5COOC2H5 ' 7N C
CHzCN Eses0 Huc W) FCH
47

Cho hop chét 47 tac dung v6i dimethylsulfat (isobutanol hay anilin) tao thanh cac
din xuit acryl-nitril 48a, 48b va 48¢ tuong img. Ngung tu dong vong cac din xuat
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acryl-nitril ndy véi guanidin thu duge pyrimethamin (43). Trong d6 phan {ng ngung tu
48a vdi guanidin cho hiéu sut tao pyrimethamin tt nhat.

NHz\
C—NH:

(CH3)2804 CN 4
47 — 5 CI—@C’ NH 43
(isobutanol) N —_—
(anilin) C—X
48a X= OCH3 ész
48b X= OCH,CH,CH(CHs),
48c X= NHCgHs
2.3. Cac thuébc sét rét nhém artemisinin

2.3.1. Artemisinin (49)
- Cong thic:

~ Tinh chét: artemisinin 1a tinh thé tring, vi déng, khéng mui. Diém chay 152-156°C.
Tan trong CHCl;, CH,Cl, it tan trong ethanol lanh, tan trong ethanol néng, khéng tan
trong nudc.

~ Cong dung: artemisinin diét thé vo tinh trong hong ciu, dugc sir dung dé cit
con sét. Thudc it doc, hép thy nhanh, thoi gian ban huy ngin. Artemisinin va cic din
xut ctia né cé thé dung tri moi thé sot rét, dic biét 1a cac loai da khang cloroquin va
quinin. Thubc ¢6 tac dung cit con sbt rét rit nhanh, nhung nhuge diém 1a hay gly tai
phat c6 thé do thai trir qué nhanh.

T HU VIEN
Artemisinin \shii yeu du HUBT n dudmg chiét xuét tir ciy thanh hao

hoa vang (Artem i) o ot phin artemisinin méi chi c6 y nghia
khoa hoc ma chua 4p d ] 241 yi gia thanh cao.

~ Phuong phip-san-x.

Qui trinh chici-xua-artemisinin-duoe-tém-tat-nhu sau:

La cay thanh hao hoa Vang duoc phoi khd, xay nhd, chiét voi xang cong nghlep
2-3 lan (ty 18 gita xdng dung dé chiét va 14 thanh hao khoang 3:1). Nhiét d6 chiét ¢
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45-50°C va thoi gian chiét mbi 14n 13 4-5 gio. Dich chiét duoc cit thu hdi dung mdi & ap
sut thuong, sau d6 co dic ¢ ap suft giam.

Dich cb dic dé két tinh & 25-30°C tir 1-2 ngay dém. Tinh thé thd 14n sap duge loc.
San phim th6 dugc him néng 1én 90-100°C dé sap chay ra. Loc va rira véi xéng nong
dé loai sép. Artemisinin thd duoc tinh ché bang cach két tinh lai trong ethanol 96°, tay
mau vai than hoat.

2.3.2. Mét s6 dan xuat caa artemisinin

Do nhimg han ché cta artemisinin vé d6 hoa tan trong nudce, thoi gian ban huy,
kha ning tai phat nén cac nha khoa hoc dé tim céch ban tbng hop nhimg dan chét méi
¢6 tac dung tbt hon. Trong d6, ba dan xult clia artemisinin di dugc ding lam thude 12
artesunat, artemether va arteether.

Artesunat co tac dung manh hon artemisinin 5,5 14n, hoa tan trong nudc nén cb
thé bao ché ca dang thudc tiém va thudc vién. Arthemether va arteether c6 tic dung
manh hon artemisinin khoang 2,5 l4n. Ding & dang thubc tiém trong dau, dic biét Ia
cho cac bénh nhan bi hon mé hodc s6t nang.

Qua trinh nghién cuu trén 1am sang cac din chét ctia artemisinin, nguoi ta thiy ring
tac dung trj sbt rét chu yéu do dlhydroartemlsmm (DHA), mot san phim chuyen hoa cua
cac dAn chit nay. Chinh vi vy, thoi gian gan day, DHA ciing dugc dua vao diéu tri.

~ Phuong phap béan tong hop: -
— Artesunat (50):

Qué trinh ban téng hop gbm hai giai doan: dau tién 1 khir hoa artemisinin 49
bing NaBH, trong methanol & 0-5°C thu duoge dihydroartemisinin (51). Sau d6 hop chét
nay dugc phan ung véi anhydrid succinic trong dicloromethan, xuc tac pyridin hodc
4-dimethylamino-pyridin tao thanh artesunat 50.

’ CH3
. g :
S (e]
NaBH4/MeOH HiC ] o ’m
) “H

4 — uH
o*-st THU VIEN H
HUBT CH3

CH,CH,COOH

50
— Artemether (52) va Arteether (53):

Artemether va arteether déu la dong phan B.

Bén tong hop cac din chit nay chi yéu bang phan tmg ether hod dlhydroartermsunn
(51) & nhiét dd phong véi alcol turong g, xtc tac trifluor-boroetherat.
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So d6 tong hop nhu sau:

| L0 52: R=CH;
ROH/ (C,Hs),0.BF; ¢ \OO -
1 —> e 53 :R=C,H
H O ullH Cz 5
H" CH;

2.4. Cac thubc sét rét hhém sulfamid va khang sinh

Mbt sb sulfamid ¢6 tdc dung chira sbt rét. Do tac dung yéu, nén thuong két hop
v6i thube chdng s6t khac nhim lam giam kha nang khang thudc va kéo dai thoi gian tac
dung. Cic sulfamid duogc sir dung dé tri s6t rét nhu sulfadoxin, sulfadiazin, sulfalen,
sulfamethoxypyridazin.

Twong ty nhu sulfamid, mét sé khang sinh dugc ding phdi hop d& didu tri sét rét
nhu tetracyclin, doxycyclin, minocyclin.

Biét dugc fansidar 1a su két hop cia pyrimetamin véi sulfadoxin. Biét duoc
metakelfin 14 su két hop pyrimethamin véi sulfalen.

THU VIEN
HUBT
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Chu’u’ng 10
THUOC TRI GIUN SAN
TS. Nguyén Vin Hai |

MUC TIEU HQC TAP

1. Néu dwoc mét so nét dai cuong vé bénh giun sdn.

2. Trinh bay dugc tén khoa hoc, cong dung va phuong phdp tong hop cdc thuéc tri giun san:
piperazin, levamisol, mebendazol, praziquantel, diethyl carbamazin, albendazol va niclosamid.

1. DAl CUONG

Giun san 1a b¢nh pho bién & nhiing nu¢e kém phat trién, dac biét & vung nhiét déi
néng 4m. Do vé sinh An udng chua tét, ngudn nudc udng chua sach nén sb ngudi mic
bénh giun san & nhitng nudc nay chiém mét ty 1& 16n.

Giun san vao co the giy dau bung, réi loan tiéu ho, téo bon, thiéu mau, rdi loan
than kmh di img, viém thc rudt v.v... Vi thé, viéc tim cac thubc tdy giun ¢o hiéu qua da
duoc tién hanh tir rit lau va lién tuc. Co ché tac dung ctia céc thude didu tri giun sén
chua thét r rang. Chung c6 thé 1am liét co, hodic pha huy co thé ki sinh trung. Sinh hoc
cua giun san gan giéng loai c6 xuong sbng, do d6 thudc trir giun san c6 thé giy ngd doc
cho con nguoi.

Mot thubc tri giun san tbt phai co:

— Chi sb tri ligu 16m.

— R& tién, d& didu ché va diéu ché duogc tir nhimg nguyén liéu cong nghiép.
— D& dung, it tic dung phu va khong phai cé ché d6 dic biét khi sir dung.
~ C6 tac dung véi nhiéu loai giun san mot luc.

— Bén vimng vé& mat hoéa hoc.

2. CAC THUOC TRI GIUN SAN THU VIEN

2.1. Piperazin (1) HUBT

— Biét dugc: antivermin, antepar, vetmoxyiku
— Thubc ¢6 tac dung lam liét co giun. Rat it doc voi co the.
— Dang dung: Vién nén 0,30-0,50g (mubi adipat)

Lo 30-60ml siro 5ml/50mg (muébi citrat)
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- Lidu dung: 3g/ngay, dung 3-5 ngay. Khéng cin ubng thubc tdy.
- Phuong phép tng hop: :

Téng hop piperazin (1) dugc thuc hién theo, 3 vphuong phép sau:
a. Déng vong ethanolamin va cdc ddn xudt cia né

Phan {mg thuc hién ¢ 250-290°C, c6 mit amoni clorid, amoni phosphat hoéc trong
dung méi hiru co. ‘ '

b. Ngung tu ethanolamin (2) véi dicloroethan
Phan tmg ngung tu thyc hién & 200-300°C, xitic tdc ZnCl, (Patent Balan 1958):

(IDH c|:1 ITIHCH2CH20H
5 ?Hz CH, ZnCl, CH, 260° /_\
+ 1 2y ———— > HN NH
S R M
NH, Cl ~ NHCH,CH,OH 1
2 5 N,N'-bis(2-hydroxyethyl)-
ethylendiamin (6)

¢. Ngung tu ethylendiamin véi monoester cia ethylenglycol

Ethylendiamin (7) dugc ngung tu véi cac monoester ciia ethylenglycol va acid v
co(8) ¢ 3Q0°C trong 24 gid, xuc tac NH4CI, ZnCly, FeCly. Can phai pha loing khoi
phan tmg bang bot talc d€ tranh than héa. Hiéu sut 40-50%.

, /~ \
H,NCH,CH,NH, + RCH,CH,0H %» HN  NH +RH + H,0
7 8

R= HSO4, H2PO3, NO3, H2BO3, HCOO

2.2. Levamisol (9)
— Biét duoc: Ascaridil, Decaris, Hacaris, Vinacor.
Tén khoa hoc: (-)-6-phenyl-2,3,5,6-tetrahydroimidazo(2, 1-b Jthiazol.

Cong thirc: La ddng phan ta truyén ca tetramisol.

THRVIEN' | S
HUB |

|

4

— Cong dunglainldigico-giuny-dung-ay-gitn diia va giun méc. Thube gy mét sb
tac dung khong mong muén trén than kinh trung wong nhu rbi loan tAm than, n6i ngong,
dong tac bat thuong, giam bach ciu va cé thé gy tr vong... Hién nay khong con dung
dé tAy giun ma ding lam thudc ting cudng midn dich & lidu thap.
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~ Tbng hop levamisol: -
a. Tir styren-oxyd va ethylenimin

Phan (g ciia styren-oxyd (10) véi ethylenimin (1 1) thu duoc alcol (12). X 1i 12
v6i kalisulfocyanat, vong ethylenimin bi m¢é tao thanh dAn chit 13. Péng vong 13 trong
alcol thu duogc din chét cta 2-imino-thiazolidin 14. Nhom -OH cta 14 duoc thé bang Cl
nh& tac nhan thionylclorid. Cudi cuing 14 phan {mg ngung tu loai HCI tao vong imidazol
ctia tetramizol (16), tach cac déng phan quang hoc thu dugc levamisol (9).

C HC
CH-CH, + | NH ———» CH- CHZ—N<I
\/ thodl

10 11 l KSCN

NCS
Ot — lw
lSOClz

HN S
St IO
| —_— Y —_— 9
@»CH—CHZ—N o N
15 16

b. Tir cloracetophenon va 2-iminothiazolidin

0
j 1)
@—ﬁ—cma . Y — @-A-CHZ—N HCI
0
(CH3CO)20/CHC13
CH;CON, ¢ CH3CON
moYTY 3
NaB
MeOH
21
l SOCH/CHCh _ TH U VIEN
HUBT
CH3CON K, (0 /7 NN SN e
T N \ /
@—a{ CHz—Nj YL Ko N j
16 o
l Dibenzoyl-D-tartri
LEVAMISOL (9)
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Phan tmg cua cloracetophenon (17) va 2-iminothiazolidin (18) trong cloroform
thu duoc 19. Acyl héa nhém -NH cia 19 véi anhydrid acetic thu dugc din chét N-acyl
20. Khir hoa 20 bang NaBH, trong methanol tao thanh 2-N-acetylimino-3-(2-phenyl-2-
hydroxy)-ethyl-thiazolidin (21). Sau d6 thé nhom -OH cua 21 bang -Cl v6i tac nhan
thionylclorid trong CHCl3 thu dugc din chét clor 22.

Phan l'Ir}g tao vong imidazol ctia 22 trong moi trudng nude cb mit K,CO; cho tetramizol
(16). San pham nay dugc tach riéng cac dong phan quang hoc nho dibenzoyl-tartric thu
dugc levamisol (9).

c. T polystyren va ethylen

— Cét polystyren (23) véi acid sulfuric dac thu duoc styren (24). Phan tng cua
styren v6i hypoclorit tao thanh dan chat clorhydrin 25.

— Ethylen (26) duoc x1t li véi hypoclorit cho ethylenclorhydrin (27). Ngung tu 27
véi thioure tao thanh 2-iminothiazolidin (18).

- Thé nhom -OH cua 25 béng -Cl v61 SOCL, sau d6 ngung tu véi 18 thu dugce
tetramisol 16. Cudi cing 1a tach cac dong phan quang hoc dé€ phén riéng levamisol.

@—CH—CHZ— CH,=CH,
| 26

23 l HOCI

HO—CH,—CH,—Cl

@—CH=CH2 27
l NH= ?—SH

24 l HOCI NH,
HN S
Orproe T
OH HN 18
25
I i
l SOClL,
N S
s — O™
H ——N
THU VIEN 9
] HUBT
2.3. Mebendazo! (28)
- Blét duodAVEfA 3¢ Wigvértie Ranie hain)

— Tén khoa hoc: Methyl 5-benzoyl-2-benzimidazol-carbamat
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- Cong thuc o : o ' |

(08

C6 téc dung voi nhiéu loai giun, dung tay giun dia, giun moc, giun toc, glun kim,
giun luon, giun xodn. Co ché tac dung 14 tc ché su dbng héa glucose & giun gy thiéu

hut ATP va lam giun chét dan
Tong hop mebendazol:
- - Gdm4 g1a1 doan:
 a. Dibu ché 4-amino- benzophenon (34)

So d6 phan img nhu sau:

C6H5COOH + CgHsNH,

31
(CgHsCO) O/
150" 3h acid polyphotphoric
ZnCl2 5% 220 '/4h -
C6H5CO—NH OCgHs

ZnCl, 1 duong luong, 80- 130/8h 33 o ,
. l H2S0O4/EtOH

NH20C6H5

7 4-aminobenzophenon (34)

DAu tién 1a bao vé nhém amin clia aniji-bafiepho T 6 L AR
dugc khi cho acid benzoic (29) hodc benzo Wiciond(37) iy UBT
d6 né duge thé nhom benzoyl vao vi tri pat: AP ’O1 anny
acid polyphosphoric & 150°C trong 3 gio. [lhuy phan |
thu dugc 4-amino-benzophenon (34).

b. Diéu ché 3-nitro-4-amino- benzophenon (36)

29 30
C¢HsCOCl + 30  NaOH_ C6H5CO—NH© <——1

mid 32 thu
a (30). Sau
nzoic trong

Ttrong alcol

Nitro hda benzophenon (34) bang acylnitrat & 40°C thu dugc din chat 3-nitro (35).

Thuy phan 35 loai nhém acyl tao thanh 3-nitro-4-amino-benzophenon (36).
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2

NO NO,
HNO3/Ac,O/ NaOH/EtOH
34 43“()()"2» CeHsCO —@—NHAc S CsHsco@NHz
35 36

c. Khir héa tqo 3,4-diamino-benzophenon (37)

Dén chét nitro 36 duoc khir héa véi Fe trong mdi trudng nude, xuc tic NH4Cl thu
dugc diamin 37.

NH,
Fe/H,0
36 ————» C4H;CO NH,
NH,CI
37

d. Déng vong tao mebendazol (28)

Diamin 37 dugc phan g véi cyan-formamiat methyl (38) trong moi trudmg nude
(pPH=3-4), nhiét d6 90°C trong 45 phit thu dugc mebendazol (28).

H,0/ 90/ 45' h |

37 + NC-NH-C—OCH, > CgHsCO M_Nmcooct
I pH=3-4 N
H

38

28
2.4. Praziquantel (39)
— Biét dugce: Biltricide, Droncit, Cesol.

~ Tén  khoa  hoc:  2-(Cyclohexylcarbonyl)-1,2,3,6,7,11 b-hexahydro-4H-
pyrazino[2,1-aj isoquinolin-4-on

- 'C(‘)ng thirc :
1
(4]
)
THU VIEN
HUBT
— Tinh ¢hata tisly Htltdumenm m@pyonbiet |do nong chay: 136-138°C. Do tan

(g/100ml): ethanet-Ss7--etoroform-56;7;nude6:04.

— Cong dung: 14 loai thudc giun sdn méi nhit, trj tat ca cac loai giun, san. Dic tri
V61 san 14 phoi, san gan, 4u trung san lon, san no.
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— Liéu dung duy nhét: 10mg/kg trong luong co thé.
— Tbng hop praziquantel:
a. Diéu ché 4-(cyclohexyl-carbonyl)-2, 6-dioxo-piperazin (45)

CH,CN
Hl\( N <::>—c K2C°3 <:>—CO—N
CH>CN )

40 41
NH,OHHCl
K,CO;
' . héi lwu 2,5h
OH
NH: C H
/CH2COOH = m NaNo2
RCON\ : CO- CO-
CHZCOOH
44 NOH

Iminodiacetonitril (40) duoc ngung tu véi cyclohexyl-carbonyl-clorid (41) co mat
K,COj; thu duge amid 42. Hbi luu 42 voi hydroxylamin clorhydrat xuc tac K,COj3 tao
thanh N-oxim 43. Xur li 43 v6i NaNO, trong moi truérng acid thu dugc 4-(cyclohexyl-
carbonyl)-2,6-dioxo-piperazin (45).

Hop chét 45 con ¢6 thé duoc téng hop tir 42 theo cach khac nhu sau: thity phan 42
thu duogc diacetic 44. Sau d6 ngung tu 44 v6i formamid tao thanh 45.

b. Péng vong tao praziquantel (39)

Ngung tu 45 véi phenylethylhalogemd (46) thu duge hop chét 47. Khir héa 47 véi
NaBH,, xtic tac CuCl, thu dugc 48. Thyc hién phan ing déng vong loai nudc hop chét
48 & 20°C, xuc tac acid tao thanh praziquantel (39).

45 + @-CHzCHzX — ©/\I"I
46 01: :ro
NaBH,

N

cuCly 'oo—<:>
a7

_ [ TAY VIEN
2 0 HUBT

20'C

A

39

NHAO

g

48
Praziquantel con dugc tdng hop theo phuong phép'khéc theo so dd dudi day:
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0
CHy—Cl
NH ol CH2_< N\n/ 2
cl i |
—_—
NH NH > 39

0] 0]

49 50

Tx nguyén liu ban diu 1a N-(1,2,3.4- tetrahydrmzoqumohn-l-rnethyl)
carboxamid (49), acyl héa véi monoclor-acetylclorid thu dugc dan chat clor 50. Péng
vong hop chét 50 c6 mat base manh thu dugce praziquantel (39).

2.5. Diethyl carbamazin (51)

— Diethyl carbamazin 1a din chit duy nhét cua piperazin duoc dua vao diéu tri.

— Biét dugce : Carbilazine; Caricide; Spatonin.

— Dang mudi citrat: Banocide; Dirocide; Franocide; Hetrazan; Longicid.

— Tén khoa hoc: 1-Diethyl-carbamoyl-4-methyl-piperazin

Cong thirc:
ST\ Cals
CH;—N N-CO-N
__/

\C2H5
51

— Tinh chét: bdt két tmh tring, tan trong nudc va con, khéng tan trong benzen,
ether, cloroform, aceton.

- Cong dung tri giun chi, uong s& lam mét nhanh fu trung giun chi & mau ngoai
vi, ¢6 tac dung véi giun diia. Thube phd huy hang loat 4u tring giun chi trong mau, giai
phéng dot ngdt mot lugng 16n protein ngoai lai, do d6 90% gdy sbt, nhirc dau, budn
non... Nén dung kém theo thudc khang histamin.

~ Phuong phép téng hop:
Diethyl-carbamazin dugc diéu ché boi S. Kushner (1948) bang hai cach theo so

dophanungsa THU VIEN ,

T piperéin: (1) tao) HUBT ng clorid-diethylcagbamid, sau d6 tao
nhom methyl o 53 shyd-acid formic d€ thu dugc diethyl
carbamazin (51)

Cach thihailabioembluhém i bing ethylclorocarbonat va methyl héa
trudce, sau d6 maoi loai nhém bao vé va tao carboxamid.

Nguyén liéu clorid-diethyl-carbamid dugc tdng hop tir diethylamin va photgen.
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EuN-CO-N  NH
‘ —/

EtLNCOC! : HCHO
(E;NCOOCHs) 52 wgi B
HN NH EtoN-CO—-N N—CHj;
t -N —
__/ \_/
1 51
iClCOOQHS Et2NCOCH
) HCHO ®
/ \ HCOOH / \ H _/ \
HN N—COOC,;Hs —» CH;3—N —COOCsz —_— CH3—N NH
-/ _/ 2 \__/
53 54 55

Et;NH +  COCh ——  » EtN—COCI (clorid diethyl carbamid)

2.6. Albendazol (56)
— Biét dugc: Albenza, Eskazole, Proftril, Valbazen, Zentel.
— Tén khoa hoc: Methyl N-[5-(propylthio)-1H-benzimidazol-2-yl]carbamat.

— Cong thic:
NH
s
H3C\/\S N C),,ocﬂ3

— Tinh chét: bot két tinh tring hodc khong mau. Tan trong acid formic, tan it
trong dicloromethan. Khong tan trong nuéc va ethanol. Nhiét do nong chay 208-210°C.

— Cbng dung: ding diéu tri bénh nhlem nhiédu loai giun: giun diia, giun méc, giun
toc, giun kim. Nguoi 16n va tré em tir 2 tudi trd 16n udng 1 lidu duy nhét 400mg. Tré em
dudi 2 tudi uong 1 liéu 200mg. Dé tiy giun jwren=sin-den=sin-bdrnewdilénva tré em tir
2 tudi trd 1én udng 400mg/ngay x 3 ngay. 16 e dugi 7TROP \O0E ROOmE/ngay x 3
ngay. Dang vién nén 200mg, 400mg; hdn dick uong 160y NUB T

— Phuong phap tong hop:

Ngung tu 5-clor-2-nitroacetanilid (57) V61 propyimetcapan 58y ¥6h 4 dung dich
nudce, ¢ mit NaOH thu duge thioether §9. Khur hoa nhom nitro cia 59 bang H, xuc tac
Pd/C trong ethanol c6 mit HCI khi tao thanh mudi HCI cua phenylendiamin 60. Déng
vong diamin 60 v&i cyanamid, sau d6 ngung tu ngay v6i methyl clorocarbonat tao thanh
benzimidazol 56.
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NO, NaOH NO;
+ CH3CHCHSH —r—>
H,C
cl NHCOCH; 58 NN NH.
, 59

57

EtOH/CI

NH,
1. NC—NH, e /@[ 2HCI
56 =
0 NN NH,

60

l H, (Pd/C)

Il
2C1-C-0OCH;

2.7. Niclosamid
— Biét dugc: Cestocide, Niclocide, Yomesan...
— Tén khoa hoc: 5-Clor-N-(2-clor-4-nitrophenyl)-2-hydroxybenzamid (61).
— Cong thuc: »
OH

ZT

o]]
o
61 N02

— Tinh chit: bot két tinh vang nhat. Tan trong aceton, tan it trong ethanol,
cloroform, hau nhu khéng tan trong nudc. Nhiét do nong chay 225-230°C.

— Cong dung: ding diéu trj bénh nhidm nhiéu loai sén: san bd (Taenia saginata), san
lon (Taenia solium), sén ca (Diphyllobothrium latum), san dai lun (Hymenolepis nana).

T4y sén lon, san bd, sén cé: nguodi 16n va tré em tir 8 tudi tré 18n ubng 1g x 2 lan
céch nhau 1 gi& vao budi sang luc d6i. Tré em tir 2-7 tudi lidu 2 vién/ngay, dudi 2 tudi
lidu lvién/ngay. Dang vién nén 500mg.

— Phuong phap téng hop:
OH
O /- N\._____140- 16(?c /@:(
S\ JHY VIEN
e 62 B sHUBT
Phan l’mg ORI 8ie, acad aselopasalixylic (62) voi 2-clor-4-nitroanilin (63)
trong dung méi[xylen, thu dugc niclosamid 61. San pham dugc tinh ché

bang cach két tinh lai trong ethahol
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Chwong 11
THUOC CH(FA LY AMIP

PGS. TS. Nguyén Pinh Luyén, TS. Nguyén Vin Hdi

MUC TIEU HQC TAP

1. Trinh bay dwoc dai cvong vé bénh li amip va phdn loai cdc thuéc chita i amip.

2. Néu duoc cong dung va mo ta duoc phwong phdp t6ng hop cdc thudc chita li amip
nhém emetin, nhém  8-hydroxy-quinolin, nhom 4-amino-quinolin, nhom
dicloracetamid, nhdém nitro-imidazol. ‘

3. Phdn tich duwoc vai tro ciia nhdom cdc khdng sinh trong diéu tri ly amip.

1. DAl CUONG

Ly amip la bénh do Entamoeba histolitica giy ra. Amip 1a dong vét don bao
(Protozoa), thudc 16p chan gia (hazopoda) Entamoeba histolitica xdm nhap vao rudt
gdy nén nhiing tén thuong & rudt nhu viém, loét va chay mau niém mac rudt. Bénh nhan
bi ly amip cép tinh ¢6 nhing triéu ching nhu dau bung, di ngoa1 nhiéu 1in, phan c6 14n
mau va chat nhiy. Triéu chimg nay tuong ty nhu khi nhiém ly truc khuan (Shigella)
nhung it don d4p hon va khong sot.

Amip tir 10ng rudt co thé theo méau dén cac bd phan khac cua co thé, thudng gap
nhéit 1 amip gan, ngoai ra amip ciing c6 thé chui sau vao thanh rudt va cu tri tai do.

Amip t8n tai trong co thé ngudi & hai dang: thé hoat dong va the kén (c6 vo boc).
The hoat dong c6 hai loai: thé an hong cu giy bénh (magna) va tleu thé chua an hong
ciu, chua giy bénh (minuta). Thé kén khong giy bénh, nhung 13 mam truyen bénh rat
nguy hiém. Khi bao nang (kén) lot vao duomg tiéu hoéa nguoi do an, udng... , dudi anh
hudng cua pH va dich tiéu hoa, nd thoat kén & rudt non thanh nhiéu amip nho & thé hoat
dong (tiéu thé).

Tiéu thé song trén mit niém mac rudt. Khtsiec nh rudt bi yéu (do
cam lanh, nhiém ddc thirc &n, nhiém khud /) hose-tha THU ) EN‘ ig, amip tiét
men ph4 hily niém mac, pha thanh mao madhvaphst HAIB ing can, gay
chay mau niém mac rudt. Sau d6, n6 thim-ehap-vao-cac-io-chiiclia-nisinalac gay loét,
ap xe, d6i khi lam thing rudt.

Amip theo mau xdm nhap vao gan hodc cac 16 chirc khac nhu nio, phdi gay 4p
Xe gan, ap xe phéi, ap xe ndo. 6] nhung noi d6 no sinh san bang cach phan chia tryc
tiép. M6t s6 amip & thanh rudt vin & dang tiéu thé, chuyén thanh bao nang rdi theo
phén ra ngoai.
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Bénh amip c6 nhiéu & Chau Phi, Chau A. G Vigt Nam, ty 1é mic bénh tir 3-6%.
Céc thubc amip c¢6 thé duoc phan chia theo muc dich didu tri hogic cAu tric héa hoc.

+ Theo muc dich diéu tri: dugc chia thanh ba nhém:
— Thubc diét amip trong 1ong rudt:

Gom ¢6: cac din xuét cua dicloracetamid (clobetamid, clefamid, diloxamid), cac din

xuat cua 8-hydroxyquinolin (enteroseptol, diiodoquin, broxyquinolin...), metronidazol, mot
s6 khang sinh (monomycin, tetracyclin).

—  Céc thudc diét amip cur tru ngoai rudt:
Gdm co: cloroquin, metronidazol, emetin, dehydroemetin.
— Céc thudc diét amip & dang kén:
Bao gém: metronidazol, diloxamid, cac din xudt arsen hoa tri 5: stovason, cacbason
(hién nay hau nhu khéng duge dung).
— Theo cAu trac héa hoc:
Emetin va dn chét
Céc dan xuét ctia 8-hydroxyquinolin,
Céc dan xuét clia 4-aminoquinolin,
Céc dan xuit cua dicloracetamid,
Céc din xuit cua nitro-imidazol,
Nhoém céc khang sinh.

+ o+ o+ + 4+ o+

2. CAC THUOC CHIFA LY AMIP

2.1. Nhém emetin va din chit

Nhém nay gbm emetin (1) va dehydroemetin (2). Emetin 12 alcaloid nhan benzoquinolizin,
dugc chiét tir Uragoga ipecacuanha va Psychotria ipecacuanha ho Rubiaceae.

H i
y ; OCH;
\\- THU VIEN
~ AUBT oct
2
Tur gitra the ky 3 VALpauoila,da, bictdica t bénh ja chay bang ré cdy Psychotria
ipecacuanha. Ben dau the ki 2O tac dung digtlamip cia dich chiét ré& cay nay trén

in vitro méi duge ching minh. Viéc phén lép, xac dinh chu truc hoa hoc cua emetin va
téng hop toan phéan hop chit nay dugc thyc hién trong nhitng niam gifta thé ky XX.
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Dehydroemetin 1a san pham tong hop héa hoc, tic dung chita ly gibng nhu
emetin. Nhung do doc tinh thap hon, it gdy tac dung phy, nén hién nay dugc dung thay
thé emetin. Emetin va dehydroemetin déu sir dung & dang thudc tlem

Emetin 14 bt vo dinh hinh mau tring, diém chay 74°C, [oc]D2° = -50° (¢ = 2 trong
CHCl;). Mui dihydroclorid dang hinh kim. Diém chay: 235-255°C. [a]p™’ = +11° (¢ = 1).

(-) 2,3-Dehydroemetin base c6 diém chay 94-96°C, [a]p™ = -183°. Dang mudi
(3)2,3-dehydroemetin hydroclorid c6 diém chay 235°C. :

Co ché tac dung cua hai alcaloid déu 1a wc ché qua trinh sinh téng hop protein
trong co thé ky sinh tring amip. Emetin va dehydroemetin dugc sir dung trong diéu tri
ly amip & ruft va gan. Tuy nhién, ching tac dung yéu v6i amip trong long rudt vi dang

dung 13 tiém. Piéu tri amip gan thudng phdi hop véi cloroquin. Emetin va
dehydroemetin khong tac dung véi amip & thé kén.

Poc tinh: chi yéu V(’)’l tim va tudn hoan, giy r6i loan dién tim dd, moi co. PBé
giam hién tugng nay nén uong kém véi vitamin B, va strychnin.

Chéng chi dinh: v&i ngudi ¢6 bénh tim, than, phu nit ¢6 thai, nguoi gia yéu va tré em.

Liéu dung: 1-1,5 mg/1kg/24 giov. Dot ding 5-10 ngay, dng tiém 2ml chira 0,02-0,06 g.

— Tbng hop emetin:

Tén khoa hoc: 6°, 7°, 9, 10-tetramiethoxyemetan (1).

Emetin ¢ thé ban tbng hop b‘z‘?mg cach methyl hoéa cephaelin (alcaloid khac cta
Ipecacuanha) hoic tong hgp toan phan. Phuong phap Cs. Szantay nhu sau:

Tir homoveratrilamin (3), formyl héa véi acid formic, sau do dong vong véi tac
nhin POCI; thu dugc 3,4-dihydro-6,7-dimethoxy-isoquinolin (4). Hop chét 4 phan img
v6i 2-ethyl-buten-1-on-3 trong methanol (xtic tic NaOH) & 20°C thu dugc ceton 5§ véi
higu suat 90%.

Tach cac dbng phan quang hoc cha ceton 5 bing cach tao mudi véi acid () camphosulfonic,
khi d6 mubi ( ) camphosulfonat cua (-) ceton 5 dugc tach riéng. Racemic hoéa déng phén
(+) trong mdi trudng acid r6i 1dp lai qua trinh tach nhu trén. Ci nhu thé s& thu duoc hiu
nhu toan luong ddng phan (-)ceton 5.

CH;0 CH;0
’ m 1+ HCOOH/A ’ W\
CH30 NH, > PAOGSEOIS THUWIEN

3 - HUBT
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Qua trinh téng hop tiép theo nhur sau:

I
1.CH;000—CH,—P 2
(C4Hy), A

Toluen/ - 600C

2-Hy/Pd

1-dd acid

CHyN,
> _—
2: Nap,CO4 hay (CH;3),80,

>CH OCH,
T IOL
. OH
Cho (-)ceton 5 tac dung v0i (ethoxycarbonyl)methyl-diethyl phosphat (phan img

Wittig), sau d6 hydro héa ndi dbi san pham cua phan tmg Wittig bing hydro phan tur,
xtc tac Pd dé cho ester 6.

Ester 6 duoc khir hoa bang diisobutyl- -aluminium-hydrid thu dugc protoemetin (7)
véi hiéu suat trén 83%. Sau d6 cho protoemetin (7) ngung tu voi amin 8 trong alcol thu
dugc base Schiff 9. Hop chit nay duge xur ly voi dung dich acid lo@ng, sau d6 la dung
dich natri carbonat cho (-)cephaelin (10) véi hiéu suit 60-80%. Cudi cung methy! hoa
hop chét nay véi.diazometan.hoic.dimethylsulfat.thu dugce (- )emetm (D).

— Téng he »dehydroen Y VIEN

Cho ceton 5w b HLEE | dugc dinitrin 11. Chit nay khi thuy
phan thi ndi doimeemrvenechmrenthamrmbrdst noi vong va thu duge acid 12. Amid
'hod né v6i home veratiflariin 3/dies K M3 8D o g vong amid nay véi POCI; duoc 14.
Hydro hoa 14 thu-duge tion hop detiydroemietiti 2 va dehydro-izoemetin 15. Tach hai
ddng phén nay bang acid (+)0,0- dibenzoyl tactrlc thu dugc dehydroemetin (2).
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H;CO

CHp(CN)
—H0 H;0

CH,
Homoaminl COOH

H,CO

H;CO

H;0

2.2. Cac thuéc chira ly nhém 8-hydroxy-quinolin

Céac din xuét cua 8- hydroxyquinolin dugc dung dé chira bénh ia chay va ly amip
tir nhimg nam déu thé ky XX. Coé rat nhidu dan xudt thuéc nhém ndy di duoc sir dung
lam thudc chira bénh duong rudt. Trong s d6 nhidu chét hién nay dd khong con sir
dung hodc sir dung han ché do ddc tinh va tic dung phuy.

Céc thudc hién dang con dugc st dung 1a broxyquinolin, choqumol diiodocmin.
Ngoai tdc dung chita ly amip, cac thudc nay con cé tic dung vé6i vi khudn gy bénh

dudng rudt va mot s6 vi khuén khac nhu LE7BTIZ T ICHomonas vl gimalis
Tac dung diét khuén ctia nhom nay| ffanfohe s TH W VIEN logen trong
phan tir. Nguyén tir halogen can trg phan (S phospt ST at hoat tinh

clia cac enzym chira sit trong.chudi hd hip té-bam-aricrsmirtrimevavi-dcdmag.

Nhom nay déu it hap thu khi ubng, ' a i amip ruot. Tac dung
diét amip khong manh bang emetin va metronidazol, vi vay thuong ph01 hop vaéi khang
sinh tetracyclin hodc paronomycin.

— Téng hop broxyquinolin, clioquinol, diiodoquin:

— Tbng hop 8-hydroxyquinolin:
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8-Hydroxyquinolin (17) duoc téng hop theo hai phuong phap sau:

— Tiur o-aminophenol (16) va glycerin: bang phan img déng vong Skraup trong
o-nitro-phenol va acid sulfuric dic.

— Tu quinolin (18): sulfo héa, sau d6 thuc hién phan g nung kiém.

. HOCHj._
. CHOH 1. HSOs O
NH, CH0H , 0rto nitrophenol N
OH

OH
16 ' 17
@@j H,S0,4 NaOH T
—_—
N
18 SO.H

— Tbng hop cac thubc chira ly:
Tir nguyén liéu 8-hydroxyquinolin (17). So d tong hop nhu sau:

SO3H Br

I; :IOI e Q

N N
KI/K2CO3
l NaCl03 ICI/KIOs Broxyquinolin
O3H

H
26 OH ,; jo. doquinol
chiniofon KINaOCl
HCI/NaClO

Q
N

O
—4@

THU V|
HUE:

2.3. Cac thud¢ chira.ly amip nhom 4-amino-qainolin

OH

inol .
22 clioquinol

-1 AT

Hién consu-dung-etoroquin: iNgoar-tac-dung v4i amip, con <6 tac dung digt ky
sinh tring st rét. Cloroqum tich lay nhiéu & gan, nén thuong dugc ding tri amip gan
hodc &p xe gan do amip. Tac dung yéu voéi amip & rudt.
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So v6i emetin, doc tinh ciia cloroquin thip hon nhiéu. Trudong hop ép xe gan do
amip, nén phdi hop véi emetin dé ting cuong tac dung

— Tbng hop cloroquln (xem chwong thube tri sbt ret)

2.4. Cac thubc chiva ly nhém dicloracetamid

Céc thudc nhém nay c6 phd tac dung rong, dugce chi dinh véi amip rudt, déc biét
1a dang kén, khong co tac dung véi am1p 4] gan Doc tinh thip, tac dung phu khdng dang
ké, do d6 co thé dung kéo dai.

Cac thube hién dang stir dung gdm: Clorbetamid (27), Diloxamid (furamid) (28),
Clefamid (29).

a7 A
CH—C—N
a R,
R1 Ry
27 —CH,;CH,OH —_ CH2C1

Cl

' 0
29 —CHyCH,OH —CH20—©>-N02

Céc dan xuét nhom nay dugc diéu che bang cach cho clorid acid cua acid diclor-
acetic tac dung vGi amin tuong ung:

. R] R
A1 K,CO I 1
ChCH—COCI  + HN_ ~ —2= CLCH—C—N__
: R2 R2
2.5, Cac thuéc chira ly nhém nitro-imidazol T'H U VIEN

GOm metronidazol (30), tinidazol (31 \emidazol( ey BT

Nhom  nitro-imidazol ngoa1 tic diinphitiaedymiiipetoico-tac, dung trén
Trichomonas valginalis va cac vi khuin kyrkhicudaebigtlanbagienaides flagilis. Hoat
tinh chéng amip manh, tac dung ca amip frong-tan-ngea-rudi-(iru-amip-6-nio). VOoi thé
kén tic dung khong manh lam

Thubc hap thu t8t nén ndng d6 trong rudt khong du cao dé diét hét amip. Do do
thuong ding két hop v6i iodoquinol hay furamide. Thubc thdm qua hang rao rau thai rét
dé dang, vi vy khong dugc dung cho phu nif c6 thai trong ba théang dau.
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Doc tinh: chit yéu 1a v6i hé thin kinh trung wong va dong méu. Chéng chi dinh
vi cac bénh nhan cé tién sit rdi loan tam thin va réi loan d6ng mau. Khi ding thube
phai kiéng ruou vi dé gay rdi loan tdm thin. Thudc lam tdng tac dung cua cdc thudc
chéng déng mau.

Hién nay metronidazol duoc dung kha rong rai dé diéu tr ly amip thay cho emetin do
it tic dung phu hon. Liéu ding: ngay 2 vién/2l4n, ubng 8-10 ngay. Dang vién nén 0,25g.

rN
NO, NJ\RI

R,
Ri Ry
30 CHy CH,CH,;OH
31 CH; CH,CH,S0,C,Hs
2 CH, CHOHCH,Cl
33 H CH CH—N o]
‘ ,O—N

+ Tbng hop metronidazol va tinidazol:

Tén khoa hoc:

— Metronidazol: 2-methyl-5-nitro-imidazol-1-ethanol.

— Tinidazol: l-[2-(ethylsulfonyl)-ethyl]-2-methyl-5-nitrofimidazol.

Qué trinh tdng hop metronidazol va tinidazol gdm hai giai doan chinh:
a Tong hop nhadn imidazol

Céc dan xuét nhém nitro-imidazol duoc téng hop tir 2-methyl-imidazol (34) hoic
S-nitro-2-methyl-imidazol (35). Methyl-imidazol 34 duogc téng hop tir glyoxal, amoni
hydroxid va aldehyd acetic, phan tng ngung tu dugc thuc hién & nhiét do6 nhé hon 35°C,
hiéu suat 55-60%. Sau do nitro héa 34 v&i hdn hop sulfo-nitric (H,SO4 + HNO3) & nhiét
d6 dudi 60°C, thu duogc nitro-imidazol 35.

CHO NHs

. <35° N HNO3/H2S04 N
o g, OHCTCH ———» FJ\CH — IJ\
THU VIEN ’ NOT R
HUBT ' 35
b. Ngungi

bé ditu chi-meisonidazol(3i)-nguoi-ia-eho-Hop chét nitro-imidazol 35 phan tmg véi
ethylen-oxyd hoic ethylen-bromhydrin. Con dé tdng hop tinidazol thi cho nitro-imidazol 35
ngung tu voi ethyl-bromethyl-thioether dé dugc din chit 36. Sau d6 oxy hoéa thioether
36 voi natri-hypoclorit thu dugc tinidazol (31).
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H,C

» S )
(BrCH2CH20H)

NO,” N7 “CH, NO;” N7 “CH
H
CH,CH,OH
35 | 2CHy
l 30
BrCH2CstC2H5
N NaOCl N
J - I
NO; N CH3 NO; N™ “CH3
JZH2CHZSC2H5 &HZCHZSOZC2H5
36 31

2.6. Nhém cac khang sinh chira ly amip

_ Hai khang sinh hay dugc sir dung phéi hop véi cac thudc chira ly trong diéu tri
amip la tetracyclin va paromomycin. Trong nhém tetracyclin thi oxytetracyclin cé
tac dung diét amip manh nhét. Tetracyclin diét loai vi khudn cén thiét cho su sinh
san cta amip, gy rdi loan méi truong sbéng cho amiP, tao diéu kién cho thu(")c‘khéc
diét ching. Tetracyclin thuong pho6i hop vai cac thuoc chita 1y khac d¢ giam liéu va
ting hiéu qua diéu tri. Thubc dugc sir dung phéi hop diéu tri cho nhitng bénh nhan
yéu, méc bénh ning.

Paromomycin 12 khang sinh thudc ho aminozit, hoat phd rong. Tac dung diét amip
ciia paromomycin do {tc ché qué trinh phosphoryl-oxy héa & ty 1ap thé. Paromomycin
chi tac dyung 1én amip rudt & thé nhe va trung binh. Thuong ding phdi hop véi cac din
xudt ciia 8-hydroxyquinolin dé tang tac dung. Do rat it hép thu khi udng, nén n6 khong
¢6 tac dung 18n cac thé amip ngoai rudt.

THU VIEN
HUBT
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Chwong 12
CAC THUOC PIEU TR| BENH DA DAY, RUOT
TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Trinh bay dugc tén khoa hoc, cong dung va phwong phdp tong hop cdc nhém thudce
chita viém loét da day.

2. Trinh bay duoc tén khoa hoc, cong dung va phirong phdp tong hop cdc thuée nhudn
trang va thudc diéu tri bénh ia chay.

1. THUOC CH(YA VIEM LOET DA DAY

Viém loét da day, ta trang 1a bénh kha pho bién & Viét Nam, ciing nhu trén thé
gidi. Nguyén nhén gy bénh 1a do sy mat cén bang glua céc yéu td xam hai (gom acid,
pepsin, Helicobacter pylori) va cac yéu t6 bao vé niém mac da day (gém chét nhiy,
bicarbonat, prostaglandin...) ~

Céc thudc diu tri viém loét da day gdm céc nhom sau:
~ Céc thudc khang acid.
— Céc thudc 1am giam bai tiét acid va pepsin cua da day.

— Cac thudc bao vé niém mac da day.

1.1. Cac thuéc khang acid

Céc thube khang acid 1a nhimg thudc c6 kha nang trung hoa dich vi da day, do do
ngan can vigc bién pepsinogen (do té bao thanh da day tiét ra) thanh pepsin. Qud trinh
bién dbi nay thyc hién tét & pH thap, néu pH=4-5 thi it xay ra.

1.1.1. Nhém hydroxyd Al(OH);

Nhém hydrOXVd thuone-dine-dang-gel day 1A hdn dich chira tir 3,6 den 4 4g
- ALOj; trong 100z i0m: dich: TR g ghe dung dang bot hodc vién nén 500mg.

Coéng dupg: rung ho SR t loét da day. Ngoai ra con c6 tac dung
1am sin va chdug vi2m nidm mac da day. Ding .ileu tri loét da day, ta trang, dau da day
kém ¢ chua. Licy,dung tung hiah agedices ubng 1-2 vién x 4-5 lan/ngay; hon dich
uong 5-10ml. Udng.khicocon.dau hiogctsuoekhi di ngh. Tré em dudi 10 tudi udng
bang 1/3 lidu nguoi 16n. Tré em 10-15 tudi udng bing nira lidu ngudi 1on.

Phuong phap diéu ché: nh6ém hydroxyd dugc diéu ché tir quing bauxit bing cong
nghé Bayer. Qui trinh duoc tom tit nhu sau:
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Bauxit (chira 30-54% Al,O;3) dugc hoa tan trong dung dich NaOH 30% & nhiét d9
175°C. Sau d6 loc bo cac tap chét khong tan. Dich loc dugc lam lanh dé AI(OH); két taa
hoan toan. Loc két tua, sdy va nung dé thu dugc Al,O;. Oxyd nhom duogc tinh ché lai
bang cach hoa tan trong dung dich xiit nhur trén. Qua trmh tinh ché tiép tuc dén khi thu
duoc nhém hydroxyd dat tiéu chuin duoc dung.

1.1.2. Magie oxyd: xem giao trinh K¥ thuat Hoa duoc tap 1, phin san xuét cac hoa
dugc vo co (chuong 6).
1.2. Cac thubc 1am giam bai tiét acid va pepsin cia da day

1.2.1. Thubc khéng thy thé H;
1.2.1.1. Cimetidin (1) .

— Biét dugc: Gastromet, Peptol, Tagamet, Ulcomet...

~ Tén  khoa  hoc: N-Cyano-N'-methyl-N""-[2-[ [ (5-methyl-1 H-imidazol-4-
yl)methyl]thio]ethyl]guanidin.

H
’ N
N \ W
Hsac /lk S N
~ 7N, N
H H 1
— Tinh chit: bot két tinh tring, it tan trong nudc, tan trong acid v6 co lodng,

ethanol, khoé tan trong cloroform. Khong tan trong ether, dlcloromethan Nhiét d¢ néng
chay: 141-143°C. ,

- Cong thirc:

— Cong dung: thubc ¢co tac dung chéng tiét acid dich vi. Dung diéu tri viém loét
da day, t4 trang. Liéu ding: ngay 2 14n, m&i 14n 200-400mg (uong vao bifa sang va trudc
khi di ngin). Dot diéu tri 4-6 tuin. .

Dung phong tai phét loét t4 trang: udng 300mg x 2 1in/ngay.

Diéu trj chimg h61 luu thue quan, da day; uéng 800-1600mg/ngiy chia lam nhiéu
14n, diing trong 12 tuén. THU VIEN

Dang bao ché: vién nén 200, 300, 400m3: idung oy hudc tiém
300mg/2ml.
— Phuong phép téng hop:

Phan g ctia methyl-isothiocyanat (2) vé6i cyanamid (3) thu dugc N-methyl-N-

cyan-thioure (4). Methyl hoa 4 v CH;l trong mdi trudong kiém nhe thu duoc N,S-

dimethyl-N’-cyano-isothiocarbamid (5). Cudi cing 14 ngung tu 5 véi aminoethyl-
thiomethyl-imidazol (6) tao thanh cimetidin (1).
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o
i CH;JOH  H;CS_
H;C—N=C=8 + H,N—CN ——» H;C-NH-C-NH-CN ——»

_ ,C=N—CN
2 3 : 4 H Hi;CNH ¢
H,C. Nﬁ
W
S
HZN/.\/ 6
1=
- CH;SH

Hop chit 6 dugc tdng hop nhu sau:

Clor hoa acetyl-acetat ethyl thu dugc din chét clor 7. Phan tmg cua 7 véi
formamid thu dugc din chit diformyl 8. Ngung tu loai 2 phén tir nuée cua 8 tao thanh
formyl-imidazol 9. Thuy phén loai nhém formyl thu duoc hop chit 10. Khir hoa 10 véi
Na trong NHj 16ng tao thanh alcol 11. Cudi ciing ngung tu 11 voi thiolethylamin tao
thanh 6.

COOEt o
N GOOE : COOC,Hs
CH;  SOCh  cycy 2 NH—CHO_ OHC—HN-CH-COOC,Hs HO_
=0 o _C—CH, L \

' | OHC—HN"
CH OH
3 CH3 8 .
7 : CHO
COOC,H; N CH,0H
+H0 T/"‘& Na/NH; 4—& HS—CH,~CH,~NH, HCI ]
- HCOOH LN CH; N CHs »
H H

10 11
1.2.1.2. Ranitidin (12)
— Biét dugc: Azantac, Ranidil, Zantac

- Tén khoa hoc: N-[2-, [[' 3-/i (Dzmethylammo)methyl] 2-furanylJmethyl]thio]
ethyl]-N’-methyl-2-nitro-1, 1 -ethenediamin.

— Cong thirc:
H3C\ ° N :

N s/\/ \o_' ,

L\ |

CHa

NOy
THUVIEN |, .
~ Tinh chég dang Y e BT 1 trang, d¢ tan trong nudc va methanol,
kho tan trong ethanot+at¥] ' than. Nhiét d6 nong chay: 133-134°C.

— Cong dungia dhuoeydonkhang thusthe |Hy. Puge dung trong cac truong hop
loét da day, ta ang-tica iGity-lodi-dg-day-tanh-finh, hdi chimg Zollinger-Ellinson, h01

hru thuce quan-da day. Liéu thuong ding 150mg x 2 1An/ngay. Loét ta trang ngay udng
300mg trudce khi di ngil, dot ding 4 tuén.
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 Dang dung: vién nén hosc vién nang 150mg, 300mg; vién siii 150mg; thubc tiém
50mg/2ml.
~ Phuong phap téng hop:
a. Tong hop N-methyl-1-methylthio-2-nitro-ethylenamin (14)
Hop chit 14 duoc tdng hop bang 2 phuong phép theo so db sau:

0 ~ HsCNH_ : H;CNH,_
H;C—N=C==S + CH,=N—O0Na —>» _C=CH—NO; —> ,C=CH—NO,
2 Nas" |3 . HsCS 14
NaS HsCS ‘T CH;NH,
CS; + NaOH + CHNO; ——» ,C=CH—NO; — » ~ “C=CH—NO, —
NaS' 5 HCS” 16

b Téng hop 2-[[[5-(Dimethylamino)methyl]-2-furanylmethyl]thio] ethylamin (18)

Phan umg cta alcol furfurylic véi formaldehyd va dimethylamin (phan tmg
Mannich) thu duge 5-dimethylamino-methyl-furfurylic (17). Ngung tu 17 véi 2-amino-
ethanthiol tao thanh 18.

/@ + CHO + (CHy,NHHCI —» ﬂ S
HOCH; 2 3pNH. HOCH, CH,—N

O (o) N

CHs
17
HSCH,CH,NH,.HCl ﬂ
‘ > (CH3)L:N~-CH; g CH,—S—CH,—CH,—NH,
18
c. Ngung tu tao ranitidin (12)
HyCNH_ ﬂ : : - sodc

C=CH—NO; + (CH;);N~CH; g~ CHy—S—CHy—CH,—NH, _ b

H;CS 14 \ 18 —————>- p——

1.2.1.3. Famotidin (19)
— Biét dugc: Famodil, Famodine, Famosan, Gastridin, Gastropen, Pepcid...

— Tén khoa hoc: 3-[[[2-[(Aminoiminomethyl)amino]-4-thiazolylJmethyl]thio]-N-
(aminosulfonyl)propanimidamid.

— Céng thic: THU VIEN
| HUBT
HoN /N )N AHICY PHUCYY THAIS K
~ NH2 S 19 '
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— Tinh chét: bot két tinh tring, d& tan trong acid acetic, DMF, it tan trong
methanol, rat khé tan trong nudc. Thuc té khoéng tan trong ethanol, ethylacetat,
cloroform. Nhiét d6 ndng chay: 163-164°C.

— Cbng dung: diéu tri viém loét da day, ta trang: ubng ngay 40mg trude khi ngﬁ
Didu trj hoi chimg Zollmger-Ellmson ubng 20mg/6g10 c6 thé dung téi 160mg/6 gio.
Didu tri h01 lwu thuc quan — da day udng 20mg x 2 14n / ngdy, ding trong 6 tuin.

Dang ding: vién nén 20mg, 40mg; 6ng tiém 20mg/2ml; hdn dich ubng
40mg/5ml.

— Phuong phap tdng hop:

a. Tong hop N’ - [4[[(aminoiminomethyl]thio]methyl]2 - thiazolyl - guanidin
dihydroclorid (24)

Phan Umg ctia N-cyan-guanidin (20) véi H,S thu dugc amidinothioure (21). Hop
chit 21 dugc ngung tu véi dicloroaceton trong dung méi aceton & 5°C thu dugc din

chit 4,5-dihydrothiazol 22. Ngung tu loai nuée hop chét 22 tao thanh thiazol 23. Xir i
23 véi thioure thu dugc din chat 24.

CHZCl
NH NH
il NH,
H;N—C—NH-CN + H)S ——> F N—C—NH- c{ M _ _NH/Q
20 21 S
CH,CI —s—
NH o S c
~H0, 2 /k » NH,
HZN—C—NH NHCSNH, g_NH/k S 200

b. Tao mach nhdnh cua famotidin

Cho hop chét 24 phan img v6i clor-cyan ethyl trong isopropanol c¢6 mit NaOH
thu duge dan chét cyan 25. X li 25 trong DMF vé&i methanol va HCI khi, sau d6 véi
Na,CO; thu duge din chit propioimidat 26. Cudi ciing 14 ngung tu 26 véi sulfarnid
trong dung moéi methanol thu dugc famotidin (19).

CH,—S—CH,~CH,~CN

NaOH H2N—H—NH Na,CO;
EaEs THU VIENC L.
NH 2 HUBT ?
HN—ENH (NH25Q2 19
26

1.2.1.4. Nizatidin (27)

— Biét duoc: Axid, Gastrax, Nizaxid, Tazac...
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—. Tén khoa hoc N-[2-[[[2- [(Dlmethylamzno)methyl] -4- thtazolyl]methyl]thto]
ethyl]-N -methyl-2-nitro-1, 1 -ethenediamin

HaC_ /\( /CH3
l %

NO;

— Cbng thic:

- Tinl} chit: bot két tinh tré.ng, tan trong nudc, methanol. Khé tan trong
ethylacetat, rat kho tan trong ether, benzen. Nhiét d§ nong chay: 130- 132°C.

- Cong dung diéu tri viém loet da day, ta trang: ubng ngay 300mg trudc kh1 ngu.
Pidu tri hdi luu thue qua-da day udng ngay 300mg/2 lan

Dang duing: vién nang 150mg, 300mg.

— Phuong phap téng hop:
@ Q. H,S S :
(CH;),NH, Ct + CHyO + NaCN —— (CH;3),N—CH,CN — (CHa)zN—CHz—C
“NH,

CH,CI CH2CI

CICH,),CO ; s Ch ‘S
ﬂ——» (CH3)2N—CH2/k HCl (CH3)2N—CH2/k

Dimethylamin phan trg v&i formaldehyd va natricyanid thu duoc
dimethylamin-acetonitril. Xir li dan chét acetonitril thu duoc V(’yi H;S tao thanh thioamid
28. Ngung tu 28 vai dicloroaceton thu dugc dihydrothiazol 29.

Loai nude tir hop chit 29 véi tac nhan thionylcloridvtao thanh dn chét thiazol 30.
Céc giai doan tiép theo dugc thuc hién nhu phén tdng hop ranitidin.

1.2.2. Cac thuéc trc ché bom proton

Viéc dua acid hydroclorlc vao da day duoc thuce hién boi enzym H/K" -ATPase
(bom proton) Bom nay nam & mang cta hé¢ théng 6ng nhidu ti va hé mao quan cua té
bao bia niém mac da day. Khi dugc hoat ho4,.enzym nay bom H' vao da day va dbi 14y
ion K*. Céc thubc « c6 tac dung 1rc ché enzym naygoital RO IER fon.
1.2.2.1. Omeprazol (31) => HUBT

- Biét duoc: Losec, Omeprazen Pril¢

- — Tén khoa hoc: 5-Methoxy-2-[[(d=itictiiosyadydndisiaciiiplalapyiidiayl)methyl]
sulfinyl]-1H-benzimidazol
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— Cong thirc:

H F CH3
//J:::::[::N ﬁ
Y/ AN
CH;0 N _ OCHs
k)| CHs3

— Tinh chét: bot két tinh tréng, rat khé tan trong nudc, it tan trong aceton;
isopropanol, tan trong dicloromethan, methanol. Nhiét ¢6 n()ng chay: 156°C,

- Cong dung: diéu trj viém loét da day, ta trang: ubng ngay 20-40mg, dung trong
4-8 tuan. Piéu tri hdi lwu thuc qua-da day ubng ngay 20- -60mg/l4n. Dang ding: vién
nang 10; 20; 40mg.

~ Phuong phép tdng hop:

a. Tong hop 2-cloromethyl-3, 5-dimethyl-4-methoxy-pyridin (38)

Ngung tu propaldehyd véi acetaldehyd va ammoniac & pha khi, xtic tac ALO5 thu

dugc 2,3,5- tr1methylpyr1d1n (32). Oxy hoa 32 tao N-oxyd 33 sau d6 nitro hoa bing hdn
hop sulfonitric thu dugc din chit nitro hoa 34.

Xt 1i 34 v6i methanol/KOH thu dugc methoxy 35. Phan tmg ctia 35 v6i anhydrid
acetic tao thanh din chét carboxymethyl 36. Thuc hién phan {mg chuyén vi nho nhiét d6

trong acid acetic thu duoc ester 37. Thuy phén 37 thanh alcol, sau d6 halogen ho4 thu
dugc 2-cloromethylr 38.

CH
CH P
HyC—CH, * Al203 _H0,; _ |
l OHC—CH X
dho s 3a0C H, CH3COOH N7 CH,
* NH, y 33
NO, OCH, O ocH,
HsC
7
HNO; | CH3OH ACZO/ACOH
H,504 X KOH N
343I e $ ‘ 36III
0 S OOCCH3
OCH;, OCH;
HsCo CH;, - H,C_~~\_CHs
CH;COOH Z | 1.OH |
it «
A o — ¢ N CH,CI
> | AN THOVIEN N ch

b. Ngung b 1a0-om?; H UBT

COOOH

Nt N
e — LI/ G
CH;0

39
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Phan tmg cua 5-methoxy-2-mercaptoben21mldazol véi 38 thu duoc din chit
methylthio 40. Oxy hoa methylthio 40 bang metaclor-perbenzoic thu dugc omeprazol (31).
1.2.2.2. Lanzoprazol (41)

— Biét dugc: Lansox, Lanzor, Prevacid...

— Tén khoa hoc: 2-[[[3-Methyl-4-(2,2,2-trifluor-ethoxy)-2-pyridinylJmethyl]
sulfinyl]-1 H-benzimidazol '

— Cong thic:

U
N o] CF3
41 CH,

— Tinh chét: bot két tinh tréng, khé tan trong nudc, n-hexan, ether, tan trong
DMF, methanol. Nhiét 46 néng chay: 178-182°C.

— Cong dung: didu tri viém loét da day, ta trang: ubng ngay 30mg, dung trong
4-8 tuAn. Diéu tri hdi luu thue quan—da day uong ngay 15mg.

Dz_mg dung: vién nang 15mg, 30mg.

— Phuong phap téng hop:
o >cr
NH O N " Naocl
>—SH + e >—s ”
@E 7 S | (7 N N0 > er,
N N~ “CH0OH
42 43 44 CHj

1.3. Cac thubc bao vé niém mac

1.3.1. Sucraifat (45)

— Biét duoc: Antepsin, Carafate, Sucrate, Sulcrate, Ulcogant...

RO\CHZ RO~

o e THU VIEN
RO ™ :

OR OR

™
mD

— Cong thirc:

R = SO3[AI2(OH)5]

— Tinh chét: Sucralfat 13 ester cia sacarose voi phuc hop nhém hydroxyd
octasulfat. La bot v dinh hinh mau tring, hau nhu khéng tan trong nudc, tan trong dung
dich HCI va NaOH loéng.
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- Cong dung: tao phitc véi protein tai cho loét dé bao lay vet loét. Kich thich san
xuét prostaglandin tai chd. Hap phu pepsin, mudi mét 1a cac yéu tb gdy viém loét. Didu
tri viém loét da day, t4 trang: udng ngay 1g x 4 lan trude n 1 gio va trudc khi di ngu.

Dang dung: vién nén 1g. Hén dich 500mg/Sml; 100mg/ml.

1.3.2. Bismuth subsalycylat (46)
- Biét dugc: Bismed, Pepto-Bismol...
- Tén khoa hoc: Oxo(salicylato)bismuth
— Cong thuc:
0=C—0—Bi=0
OH

46

Tinh chét: tinh thé tring hinh lang tru, khong tan trong nudc, ethanol. Tan
trong acid vd co va bi phin huy.

— Cbng dung: tic dung lam giam nhu dong rudt, kich thich tao chét nhy bao vét loét.
Diéu tri viém loét da day, ta trang: ubng ngay 3 1an x 525mg.
Dang dung: hén dich ubng 525mg/15ml.
1.3.3. Misoprostol (47)
- Biét dugc: Cytotec

— Tén khoa hoc: Methyl (11°,13E)-11,16-dihydroxy-16-methyl-9-oxoprost-13-en-
1-oat.

- Cong thiec:

' THU VIEN
— Tinh chaty (‘hat iong s (a4 gt ‘ong nudc, ethanol.

- Cong dung.lic dung ting-su-iac-akayw-va natri bicarbonat trén niém mac da
day. Dung didu tri widimy logicda das i@ teengi aong ngdy 0,4-0,8mg chia 1am nhiéu 1an.
Dung phong viéhileéi-da-day-de-dung-thuoe-ehong viém phi steroid: udng ngay 0,2 mg
x 4 1an vao Iic n. Dang ding: vién nén 0,1mg; 0,2mg.
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2. THUOC BIEU CHINH CHU’C NANG VAN DONG VA BAI TIET PUAONG TIEU HOA
21. Thuéc nhuan trang
2.1.1. Bisacodyl (48)

— Biét duge: Bicol, Dulcolan, Dulcolax, Laxadin, Ulcolax...
— “Tén khoa hoc: 4,4 -(2-Pyridylmethylen) bisphenol diacetat
— Cong thuc: '

e ' e /ﬁ\
o 48 0 CH

" _ Tinh chét: bot két tinh tring, khéng tan trong nudc. Tan trong acid, ethanol,
aceton. Nhiét d6 nong chay: 138°C. '

~ Cong dung: Bisacodyl lam ting nhu dong rut. Dung trong céc trucmg hop tao
bén hoac lam sach rudt trudc phau thuat, soi chyp truc trang.

Nguoi l6n ubng ngay 10-30mg. Dt truc tréng 10mg. Tré em tir 6 tudi: Smg.
Dang dung: vién bao tan trong rudt Smg, thubc dan Smg; 10mg.
— Phwong phap téng hop: ’ '

Phan ung cua 2-pyridincarboxaldehyd véi phenol c6 mit H,SO4 déc thu duoc
(4,4’-dihydroxy-diphenyl)-(pyridyl-2)-methan (49). Acyl hoa 49 vé6i anhydrid acetic thu
dugc bisacodyl (48).

O- (0RO
2 H —_—>
CHO + 0 - CH;COONa

2.1.2. Magie sulfat: xem gido trinh K THD-tan-l-trang-225.

2.2. Thuébc diéu tri ia chay T Hl-LIJUvBl'&I:' N
Loperamid (50):
— Biét dugc: Arret, Imodium, Lopetni@Suprasacy)

— Teénkhoahoc: 4(4Cbmpheny0—4—lyc#wg+NN—cﬁmetiM—aa—d§dme—]prbu@mﬁd
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— Cong thic:

— Tinh chit: bot két tinh tréng, kho tan trong nudc, n-hexan, ether. Tan trong
methanol, ethanol. Nhiét do néng chay: 222-223°C.

- Cong dung: lam giam nhu dong rugt. Ding diéu tri céc triéu chung ia chay:
udng ngay 2 lan, mdi 14n 4mg,
Dang dung: vién nang 2 mg, vién nén 2mg.
— Phuong phap téng hop:
Phan ung cua 2-oxo-3,3-diphenyl-tetrahydrofuran (51) véi HBr thu dugc acid
4-brom-2,2-diphenyl-butyric (52). Tao clorid acid cta acid thu dugc véi thionylclorid,
sau d6 cho clorid acid 53 phan ung vé6i dimethylamin tao thanh dimethyl-(tetrahydro-

3,3-diphenyl-2-furyliden)ammonium bromid (54). Cudi cing cho 54 phan ung vaéi
4-(p-clorophenyl)-4-piperidinol (55) thu dugc loperamid (50).

So d6 cac giai doan tbng hop nhur sau:

CgHs CgHs CgHs _CH
HN
| | CeHs HBy ‘ | CeHs SOClg I I CeHs “CH;
(0] O CHzBr COOH CH,Br COCI
51
CeHs 53

e
_CHj; |Br > 50
®

THU VIEN
HUBT

141



,Chuo’ng 13
CAC THUOC DIEU TRI BENH LAO VA PHONG
PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Trinh bay duoc tén khoa hoc, cong dung va phuong phdp san xudt cdc thudc diéu tri
bénh lao téng hop va cdc khdng sinh chéng lao.

2. Trinh bay duoc tén khoa hoc, cdng dung va phuong phdp san xudt cdc thube diéu tri
bénh phong.

1. CAC THUOC CHONG LAO

Lao 1a bénh do truc khuén Micobacterium tubeculosis giy ra. bay la loai vi khuin
ua khi, phat trién cham (chu ki phan chia khoang 20 gi0). Trong co thé, tryc khuén lao
tdn tai dudi dang cac quén thé & cac ving tén thuong khac nhau. Thuong gip nhit 14 lao
phdi, ngoai ra con gap cac thé lao khac ngoal ph01 Muc tiéu quan trong trong diéu tri
lao 13 dung thubc dé diét hét cac qun thé. Néu phac dd didu tri dung thi hiu hét cac
bénh lao c6 thé diéu tr1 khéi hoan toan.

Hién nay, cac thubc diéu tri lao duoc chla lam 2 nhom:

~ Nhém 1: gdm cac thude chéng lao chinh thudng dung: isoniazid, r1famp1c1n
ethambutol, pyrazinamid va streptomycin. Nhém nay c6 chi s6 diéu tri cao, it ddc.

- Nhém 2: gorp nhiing thude c6 hoat luc thap hon, ddc hon, chi dung khi vi
khuin lao khéng thuéc nhém 1: ethionamid, PAS, cycloserin, amikacin, kanamycin,
capreomycin, thiacetazon.

1.1. Cac thudc chéng lao téng hep

1.1.1. Isoniazid (INH) (1)
— Biét duoc: Isotamin, Cotinazin, N ydrazidsRa T L VVIEN

— Tén khoa hoc: 4-Pyridincarboxyl “dvazid HUB T
— Cong thirc: |
| Cuinruneg
=
\N

1
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- Tlnh chét: bot két tinh trang, nhiét d6 néng chay 171,4°C. Tan trong nuoc it
tan trong alcol.” Khong tan trong ether, benzen.

- Cong dung: isoniazid c6 tac dung trc ché sinh tong hop acid mycolic, thanh
phén co ban cua thanh té bao vi khuin lao, ph4 v& thanh té bao nén vi khuén lao bi chét.

Dung ph01 hop véi cac thube chong lao khéc dé didu tri tit ca cac thé lao. Ubng
hoic tiém bip ngay 1 lan, nguorl 16n véi lidu 300mg/ngay tré em 10mg/kg thé trong.
Dang dung: siro 50mg/5ml; vién nén 50, 100, ' 300mg; thudc tiém 100mg/ml. Dung kem
vitamin Bs dé giam tac dung khéng mong mubn gy viém day than kinh cua thuéc.

~ Phuong phép téng hop:
COOH COOEt
ﬁj KO, ﬁj CHOHMS0, (Z ) NENH
| —— 1
NS
N
4

INH duoc tdng hop tir 4 methylpyridin (2). Pau tién la oxy ho4 2 trong mdi
truong nude véi KMnO; thu duoc acid isonicotinic (3). Ester hod 3, sau d6 tao hydrazid
ctia d&n chét ester thu dugc véi hydrazin.

1.1.2. Ethionamid (5)

Biét dugc: Nisotin, Ethimid, Iridocin.

Tén khoa hoc: 2-Ethyl-4-pyridincarbothioamid

— Cong thirc:
CSNH,
- F
> |
N7 C,Hs

5

— Tinh chét: bdt két tinh mau vang, phén huy & 164-166°C. R4t it tan trong nudc,
ether. {t tan trong methanol, ethanol. Tan trong aceton, dicloromethan.

— Cong dung: ethionamid c6 tac dung kim khuén do trc ché sinh tbng hop acid
mycohc Thuoc dwee-chi-dinh-khi-vi-khnin-lao l(hqng cac thuoc nhdém 1. Ngoal ra, con

dugc dung ph01 hopavgizdaps o T kb }EN fu trj phong. Ubng 250mg ngay 2-3
1an. Dang vién néj ’ZSOmg HUBT

— Phuong phap.tong hop.

Phan g cOnif" 68 s Hn B VET IR Hyd thu duge 2-hydroxyethyl-pyridin
(7). Thé nhém —OH bang —CI, sau d6 khir hoa 7 tao thanh 2-ethylpyr1d1n (8). Oxy hoa 8
vai Hy0,, sau d6 tao dan chét clor cua N-oxyd 9 thu duoc vai SO,Cl,. Chuyen nhém
—Cl ctia 10 thanh din chét cyan 11 véi NaCN, cudi cung xu Ii 11 véi H,S thu dugce
ethionamid (5).
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1. SOC}h

CHzO 7 2. Hz/P d Z | Hy0, Z |
\ NS
CH,CH,OH ‘ C,Hs ] I;I C,Hs
8 O 9

S0,Ch ﬁj\ NaCN_ fj\ H,S
> — 2 » 5
CaHs

Csz

1.1.3. Pyrazinamid (12)

Biét duoc: Pezetamid, Pyrafat, Piraldina, Tebrazid, Zinamide.

Tén khoa hoc: Pyrazincarboxamid.

N
o
N
12

Tinh chit: bot két tinh tréng, it tan trong nudc, kho tan trong ethanol,
dicloromethan, rit khé tan trong ether. Nhiét d6 nong chay: 189-191°C.

Cong thac:
CONH,

~ Cong dung: thudc c6 tic dung kim hogc diét vi khuén lao. C6 tic dung manh
trong mdi trudng acid nén dugc dung di€t truc khuén lao trong dai thue bao c6 pH acid.
Dung phéi hop véi INH va streptomycin thi ngin dugc hién tugng khang thube. Liéu
35mg/kg thé trong, t6i da 3g/ngay.

— Phuong phap tbng hop:

COOH COOH
D e
- CO2 2 NH3 :

COOH

Oxy hoa benzopyrazin (13), béng HN- #hos Avenn anid dicarhavvlic 14, Loai 1
nhém -COOH bing phan tmg decarboxyl hodithu duge, i i beehbox ylic 15. Ester
ho4, sau d6 tao amid tir ester thu duoc voi NS ehE san KRy 12).
1.1.4. Acid p-amino-salixylic (PAS-16)

. — Biét dugc: Paser, Rezipas, Tubasal.

— Tén khoa hoc: Acid 4-amind—2-hydroxybenzoic ,

144



— Cong thic:
COOH
OH

NH,
16

~ Tinh chit: bt két tinh tring hoic hoi vang. Rt d& tan trong nudc. Nhiét do
nong chay 150-151°C.

— Cbong dung: thudc c6 tac dung kim hdm sy phat trién cta tric khun lao, co ché
gibng nhu cac sulfonamid. Téc dung yeu nén thudng dung phdi hop voi INH va
streptomycin. Liéu ding: 3- 4g/lan 3-4 lan/ngay. Dang vién nén 500mg, 1g. Lo 250g
ding pha dung dich tiém truyén tinh mach.

1.1.5. Ethambutol (17) | :

— Biét duoc: Ebutol, Etibi, Myambutol, Mycobutol, Sural...
Tén khoa hoc: 2,2 -(1,2-Ethanediyldiimino)bis- 1 -butanol
Coéng thurc:

OH

H .
CH \/[ N
3 N/\/ \(\CH3
H oo
17

OH

— Tinh chit: dang base co nhlet do chay 87-89°C, tan trong cloroform,
diclormethan, it tan trong nude. Dang mudi dihydroclorat 14 bdt két tinh trang, nhiét do
néng chay 198-200°C. Dé tan trong nudc, tan trong alcol, khé tan trong ether.

— Cdng dung: thubc c6 tac dung kim khuén, dic biét 1a thoi ki phan chia vi khuén.
Co ché tac dung 1a uc ché su nhép acid mycolic vao thanh té bao, lam rdi loan sy tao mang
t& bao vi khuan Dung ph01 hop véi cac thude chdng lao khac dé didu tri tht ca cac thé lao.
Nguoi 16n uong vai lidu 25mg/kg/ngay, dung trong 2 thang -Sau giam con 15mg/kg/ngay.
Tré em trén 5 tudi 15mg/kg thé trong/ngay. Dang duing: vién nén 100, 400mg.
— Phuong phap tdng hop:
OH

OH THU VIEN \/[ .
cH3V[NH2+ = HIUB T N s E/\/N\(\CPb
18 KHAO 17

OH

Ho6i Iru mdt hdn hop phan img gdm 2 mol 2-aminobutanol (18) va 1 mol
dicloroethylen (19) trong vai phut. Sau d6 loai NaCl tao thanh va cac nguyén liéu chua
phan tmg. San phim duoc tinh ché bang cach két tinh lai trong ethanol.
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1.2. Cac khang sinh chéng lao

1.2.1. Rifampicin (20)
- Biét dugc: Abrifam, Rifadin, Rifaprodin, Rimactan.
— Tén khoa hoc: 3-[[(4-Methyl-1-piperazinyl)imino]methylJrifamycin
— Cong thirc:

CH; CH;

_ Tinh chét: tinh thé hinh phién, mau dé cam. Nhiét d6 néng chay 183-188°C.
Tan tdt trong cloroform, DMSO. Tan trong ethylacetat, methanol, THF. ft tan trong
nudc, aceton.

- Cong dung: rifampicin ngoai tac dung diét truc khuén lao, con c6 tac dung trén
nhiéu loai vi khuin. Thudc cha yéu dugc dung trong diéu trj lao va phong duéi dang két
hop. Vi du:

— Piéu trj lao: Rifampicin + INH + Pyrazinamid.

= Piéu tri phong: Rifampicin + Dapson. ‘

— Liéu dung: ngudi 16n 600mg/21an/ngay. Tré em udng 10-20mg/kg/ngay.
~ Dang ding: vién nang 150mg, 300mg. '

- Phuong phap san xuit:

Rifampicin dugc ban tng hop tir R1famyc1n SV. Din chét 3-formyl-rifamycin
duogc ngung ty vdi 1-amino- 4-methyl-p1perazm trong THF thu dugc rifampicin. Trong

d6, Rifamycin SV dugc san xuit bing plTToHE pIAr Sinh TOTME-OPCIME, xa khuén
Streptomyces mediterranii. THU VIEN

1.2.2. Streptomycin: (xem gido trinh ki thinat==3 AT modn cong
nghiép dugc).

1.2.3. D-Cycloserin (21)
'~ Biét dugc: Closina, Oxamycin, Seromycin.

— Tén khoa hoc: D(+)-4-Amino-3-isoxazolidinon.
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— Cong thirc:
o)

NH
\
0
H,N

21

— Tinh chét: bt két tinh tring hodc hoi vang, d& tan trong nuéc. Phan huy & 155-
156°C. Dung dich trong nuéc c6 pH=6.

— Cong dyng: 12 khang sinh ¢6 phd tac dung rong. Tuy nhién do tac dung khang
lao yéu, nén thudc duoc chi dinh khi true khudn lao khéng cac thube khéc. Udng lidu
250mg x 2 lan/ngay. Dang vién nang 250mg.

— Phuong phép san xuét:

Cycloserin dugc chiét tir méi truomg nudi ciy céc ching xa khuin Strepromyces
orchidaceus, Streptomyces garyphalus va Streptomyces lavendulae. Hién nay, n6 da

duoc san xuit bing phuong phap tdng hop tir B-aminoxyalanin ethyl ester. So dd tong
hop nhu sau:

0]

NH,—O—CH,—CH-COOE! KoH EI\{
' O
22 NH, H,N

21

2. CAC THUOC PIEU TR| BENH PHONG: .

Bénh phong 13 bénh nhiém khuin Mycobacterium leprae. Néu duoc dleu tri kip
thoi va dung, bénh phong c6 thé khoi, khong dé lai di chung Hién nay, ba thuoc dugc
dung chi yéu dé didu tri phong la Dapson, Rifampicin va Clofazimin. Pé giam tinh
khang thudc va tang hiéu qua didu tri, ba thubc trén thuorng duge dung két hop Hién
nay, phéc db diu tri duoc t6 chirc Y té Thé gidi khuyén céo nhu sau:

— Dung phéi hop nhiéu loai thudc chéng phong.
— Phoi hop hoa trj liéu véi vat 1y liu phép va thé duc li¢u phap dé tranh tan phé.

— Dung thubc dung lidu luorng, giung phac dd, du thdi gian va dinh ki theo ddi tac
dung trén 1am sang, xét nghiém vi khuan va tac dung khong mong mubdn.

21. Dapson (23 T H U Vl E N
— Biét duo'$t Avlesulfy HUET ola.

— Tén kh()a WS, . P = VALV ECRCAREE L VA 4,4’-diamin0-diphenyl Sul/bn.

— Cong thic:
Raras

23
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_ Tinh chit: bot két tinh tring hodic hoi vang, khé tan trong nudc, it tan trong
ethanol, tan trong aceton. Nhiét 46 néng chay: 175-176°C.

— Cong dung: thubc ¢6 tac dung kim truc khuin phbng. Co ché tac dung gibng
sulfamid do d6i khang vé1 PAB. '

Dung udng vai lidu 100mg/ngay va duy tri trong 2 nim, can thudomg xuyén kiém
tra cOng thirc mau.

Téac dung khong mong mudn: budn nén, dau dau phat ban & da. Rbi loan tAm
than viém day than kinh ngoai vi. Thiéu mau, tan mau, rbi loan tao mau.

- Phucmg phap tong hop
DDS duge tdng hop tir acetanilid theo so d6 phan Ung sau:

: HC
2 @NHCOCH3 cmcom:@— O—NHCOCHa e

2.2. Clofazimin (25)
— Biét dugc: Lamprene

- Tén khoa hoc:  3-(p-Cloroanilino)-10-(p-clorophenyl)-2, 10-dihydro-2-
(isopropylimino)phenazin

— Cong thuec:
c

Cl

— Tinh chét: B(f)t tinh thé mau niu d(’), tan trong cloroform. Khong tan trong nudc,

kho tan trong ethanol, rit khé tan trong ether. Nhiét dd néng chay: 210-212°C.
- — Cong dung: thube c6 tac dung dict My@gbac B P FERS Co tac dung
v6i vi khuin @3 khang Dapson. Co ché ta¢ dungia e AND. Dung

phéi hop voi Dapson va Rifampicin. Liéu 50-180mz/r MAMERT frc ning gan
va than trong qua trinh dung thuoc
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Chuong 14
CAC THUOC CHONG NAM
| PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Phdn logi duoc cdc ndm gdy bénh ngoai da va toan than.

2. Trinh bay dugc tén khoa hoc, cong dung va phwong phdp téng hop cdc thude chéng
ndam nhém azol, nhém cdu tric ddc biét va cdc khdng sinh chong ndm.

1. DAl CUONG
Bénh nim thudong mic & nht”ing ngudi bi suy giam mién dich hoic lam dung khang
sinh. Ngoai ra nhimg nguoi dung thudc chéng ung thu, chong virus cling méac bénh nay vai

ty 1é cao. Bénh nim duoc chia lam 2 loai: nhiem nam ngoai da va nhiém nm toan than.
Bénh nim ngoai da (Dematophytoses) thudng do cac loai sau giy ra:
Trichophyton mentagrophytes
Trichophyton rubrum
Trichophyton schoenleini
Trichophyton concentricum
Microsporum audoninii
Microsporum canis
Microsporum gypseum
Epidermatophyton flocossum
Bénh ndm toan than do c4c loai ndm sau gdy ra:
Candida albicans
Candida tropicalis
Cryptococcus neoformans
Hisjoplasiin PP IEN
Blastomyces. o i T

2. CAC THUOC ALIARS R ARE

2.1. Cac thubc ‘nhomrazoi

Cac azol 1a nhém thude thude din chét ciia nhan imidazol va triazol. Nhém nay c6
tac dung chong nam & bé mit da va ni€ém mac. N6 ciing c6 tic dung véi médt s6 ndm giy
nhiém toan than.
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2.1.1. Cac thudc nhém imidazol

2.1.1.1. Clotrimazol (1)
— Biét dugc: Canesten, Empecid, Lotrimin, Mycosporin...
— Tén khoa hoc: 1-f(2- Clorophenyl)dzphenylmethyl] 1H-imidazol
- - Cong thic:

Cl
Spsa

~ Tinh chit: dang tinh thé, nong chay & 147-149°C. Tinh base yéu. Tan it trong
nudc, benzen, toluen. Tan trong aceton, ethylacetat, cloroform, DMF. Dang mudi
clorhydrat ¢6 nhiét dd nong chay 159°C.

— Cong dung ding diéu tri cic bénh nim ngoai da do Candzda albicans,
Trichophyton rubrum, Dermophyton, Microspiton canis... giy ra & da, k€& chén, hang, 4m
dao. Dang dung: kem bdi 1%, vién dit 4m dao 100mg, SOOmg C6 thé phdi hop véi mot sb
hod duge khac dé tang cudng tic dung nhu: neomycin sulfat, betamethason, gentamicin.

— Phuong phap tbng hop:
e Q m
enzen/AlCl3 PCIS Benzen/AlCl3
Cl -
COoCl =

T
HN-s/
/ 5
Clotrimazol du'oc téng ho-p 1 2-clor-ben7avl alarid Y nhir caw T\Tn;mn tu Friedel-
Craft cua 1 va benzen tao thanh 2-clor-benzo phendlH@) o T 83 ¥ a/PER]rong dung moi

benzen thu duoc dan chit diclor 4. Pun s6i duk ig dich ctia ¢ W U'BT it AICI; thu
dugc 2-clor-trityl-clorid 5. Phan tmg cia 5 vl imitazot Tl ‘ [

1

2.1.1.2. Miconazol (6)
~ Biét dugce: Daktar, Fungiderm, Mlcotef Monistat...

 — Tén khoa hoc: ! [2 , 4-chlor0phenyl) 2-[(2,4- dzclorophenyl)methoxy]ethyl ]
1H-imidazol
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— Cong thic:

’ 53 Cl

A

~ Tinh chét: bdt két tinh tring, nhiét do néng chay 184-185°C.

— Céng dung: thubc dugc hip thu & da day t8t hon clotrimazol. C6 tc dung véi
Candida albicans, Aspergillus, Hystoplasma, Blastomyces. Duogc dung diéu tri bénh vi
nim ndi tang, ném da, lang ben. Dang ding: kem bbi hoic bt ric 2%, vién nén 125meg,
thudc trimg 100mg, gen boi hong 2%.

— Phuong phép téng hop:

Alkyl hod imidazol véi o-brom-acetophenol 7 thu dugc din chit imidazolyl-
acetophenol 8. Khir hod oxo 8 thu dugc alcol 9. Ngung tu 8 véi 2,4-diclor-benzylbromid
trong DMF, xiic tic NaH (tao alcolat) thu dugc miconazol (6).

2.1.1.3. Ketoconazol (11)
— Biét dugc: Fungoral, Ketoderm, Nizoral, Orifungal M, Panfungol...

- Tén khoa hoc: cis-1-Acetyl-4-[4-[[2-(2,4-diclorophenyl)-2-(1 H-imidazol-1-
ylmethyl)-1,3-dioxolan- 4-yl]methoxy]phenyl]ptperazm

— Cong thtves
THU VIEN

HUBT )

SO

Cl
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— Tinh chit: bot két tinh tring, khong tan trong nudc, dé tan trong dicloromethan,
tan trong alcol. Nhiét d6 néng chay 148-152°C.

- Cong dung co tac dung voi céac loai: nam Blastomyces Candida. PDugc dung
diéu tri cac bénh nam miéng, phoi, nim mong, nim huyét, nhiém nim 4m dao va nhiéu
bénh nhlem nam khéc. Dang dung: vién nén 200mg (uong 1-2 vién/ngay), kem bdi 2%,
dau g06i 1%, hdn dich uong 100mg/5ml.

— Phuong phép tdng hop:
Br- HZC ’ O, CHBr
( 7. ; fe) : e
LOH_ Ci 1 ! cr>
' __ HO CHscocl.  €-—0—
HO- CH2 . 44
o — f : T /SN
CHZ N O\ /CHZ—N/\:]
HN/§N ﬁ . / . . o
= \) C——O CH3SOZCl i (OIS : .
+ 16
Cl S N

Q
HN N—Q—OHM»HC &y NO—OH
[ —C—N ) —]
B .
17 S8

]
11

Ketoconazol (11) duoc tdng hop bing phan tmg ngung tu cua cis-2-(2,4-diclor-
phenyl)-2-(1 H-imidazol-1-yl- methyl) 1,3-dioxolan-4- ylmethyl-methansylfonat (16) voi
. 1-acetyl-4-(4-hydroxy-phenyl)- plperazm (18) trong hdn hop dung mdi benzen va

DMSO ¢6 mit NaH. Trong d6 cac din chit 16 va 18 dugc tdng hop nhu sau:

- Ngung tu 2,4-diclor-phenacetyl-bromid (7) véi glycerin (12) thu duge san
phim vong cis-2-(2, 4 diclorphenyl)-2-bromethyl-4-hydroxymethyl-1,3-dioxolan (13).
Béao vé nhém hydroxy béng benzoylclorid thu duge 14, sau d6 cho horp chit 14 phan
ung vd&i imidazol thu dugc cis-2-(2,4-diclorphenyl)-2- (1H—1m1dazol 1-ylmethyl)-4-
benzoyl- -OXy- -methyl-1,3-dioxolan (15). Loai nhom bao vé trong mdi truong kiém, sau
do xir 1i v6i methan-sulfonyl clorid thu duoc 16.

— Hop chét 18 duoc téng hop tir Y-(i-pipeiasi TEEYEN i anhydrid
acetic trong moi truong c6 KoCO3 1am xdc t40s HUB T

2.1.2. Cac thubc nhan triazol

2.1.2.1. Fluconazol (19)

— Biét dugc: Diflucan, Elazor, Triflucan.

~ Tén khoa hoc: a-(2,4-Difluorophenyl)-a-(1H-1,2,4-triazol-1 -ylmethyl) 1H-1,2,4-
triazole-1-ethanol.
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~ ~ Cong thuec:

N/
19

— Tinh chét: dang tinh thé két tinh tir hdn hop ethylacetat/n-heian. Nhiét 6 nénig
chay 138-140°C.

= Cong dung: c6 tac dung tt véi Candida albicans. Pugc dung didu tri cac bénh
nhiém nam & cac bénh nhén bi suy giam mién dich (nam miéng, nam hong). Nhiém nim
am dao cép (liéu duy nhét 150mg). Thuong dung dang v1en nang 50, 150mg.

2.1.2.2. ltraconazol (20)
- Biét dugc: Itrizole, Sporanox, Triasporin.

~ Tén khoa hoc: 4-[4-[4-[4-[[2-(2,4-Diclorophenyl)-2-(1H-1,2, 4-triazol-1-
ylmethyl)-1,3-dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyl]phenyl]-2,4-dihydro-2-(1-
methylpropyl)-3H-1,2,4-triazol-3-on.

— Cong thuc:

CH3

@N}f%

~ Tinh chét: bot két tinh tréng, khong tan trong nudc, d& tan trong dicloromethan,
kho tan trong alcol. Nhiét do nong chay 166-170°C.

- Cong dung: dung trong céc truong hop nhiém Aspergillus (ubng 200mg x 2
lan/ngay) Dleu tri ndm ph01 do Blastomyces gay ra (ubng 400mg 1 1an/ngay). Con duoc

dung didu tri ndf 05, Licn 120 d¢ Candida albicans gdy ra (uong ngay
1 14n 100- 200mg yaNBoatEa - Oh HE Wi E.M tri nAm moéng va nhiéu loai ndm khac.
Dang dung: vién naug 100m FAER™ Jmg/10ml, thudc tiém 200mg/50ml.

2.2. Cac thudc co cau trac

2.2.1. Flucytosin (21)
- Biét duogc: Alcobon, Ancobon, Ancotil.
~ Tén khoa hoc: 4-Amino-5-fluor-2(1 H)-pyrimidin-2-on
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— Cong thitc:
NH,

N e
O)\N
, 21
~ Tinh chét: tinh thé tring, khong mui. Nhiét d6 néng chay 295-297°C. Tan

trong nudc.

- Cong dung: dung diéu tri cic bénh ndm toan than (ubng 100- -200mg/kg/ngay,
chia lam 3-4 lan) Dot diéu tri tuy loai thé bénh: nhidm Candida albicans & duong tiéu
ho4, tiét nidu: 15-30 ngay; nim huyét 20-120 ngay. Dang ding vién nén 500mg, ong
tiém 50mg/Sml, lo thube tiém 2,5 g/250ml.

~ Phuong phap téng hop:
NH,
\EJ\NH POCH \(5\ NHy YL WO
—_—
22

Flucytosin duoc téng hop tir 5-fluorouracin (22) Phan tng cua 22 véi POCl; thu
dugc 2,4-diclor-5-fluor-pyrimidin (23). Xt li 23 v6i 1 duong lwong NH; tao thanh 4-
amino-2-clor-5-fluor-pyrimidin (24). Cubi cing 1a dun 24 véi HC! dédc tao thanh san
phim cubi 21.
2.2.2. Naftifin (25)
- Biét dugc: Exoderil Naftin, Suadian.
- Teénkhoa hoc (E)-N-Methyl-N-(3-phenyl-2- propenyl) 1 -naphthalenemethanamm

- Cong thic:

H; I/\

TN THU VIEN
‘ HUBT

7
N

= Tmh chét: dang mubi HCI 13 bot két tinh tring c6 nhlet do nong chay 175-
179°C. Tan trong alcol, dicloromethan.

- Cong dung: ding diéu trj cac benh nim ngoai da nhu da chan da toan thén, da '
dAu, ndm rau.. . Dang dung: kem bbi 1%, gel 1%.
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~ Phuong phép téng hop:
CH,C1 —NH CH;

_CH3
N32C03

QCH—CH—-CHZOH Soch, @-cn-cn—cnzcl

Phan {mg cua 1-clormethyl-naphtalen (26) v6i methylamin thu duge N-methyl-N-
(1-naphtyl-methyl) amin (27).

Alcol cinamic (28) dugc tao thanh din chét clor 29 bing cach xir li véi SOCL,.
Cubi cing l1a ngung tu cac hop chit 27 va 29 thu dugc trong dung mdi DMF c6 mit
Na,COj; tao thanh naftifin (25).

25

2.2.3. Terbinafin (30)
-~ Biét dugc: Lamisil.

— Tén  khoa  hoc:  N-[(2E)-6,6-Dimethyl-2-hepten-4-ynyl]-N-methyl-1-
naphthalenemethanamin.

— Cong thic:
?H; CH3
N\/\/\/C—C%
CH3

30

— Tinh chit: “dang mudi hydroclorat 1a bt két tinh trang c6 nhiét do nong chay
195-198°C. Tan trong alcol, dicloromethan. t tan trong nudc.

~ Cong dung: ding diu tri cic bénh ndm da, nim moéng do Candida,
Trzchophyton Microspiton, Epidermophyton... gdy ra (uong ngay 2 1an 125mg). Thoi
gian diéu tri tuy thé.bénh.-co-thé-tix2-12-tuln, Pang dung vién nén 125mg, 250mg, kem

boi 1%. THU VIEN
- Phuong pRdpASEEED: HUBT
Phan ung-coa=3t=vét=t=cior23=enoeyitopan thu dugc N-methyl-N-naphtyl-

methyl-2,3-epoxXy 8 pa Ain 39N 169 NehAY epoxy 32 dugc phan vmg véi 3,3-
dimethyl-1-butyrtrong THF V61 xuc tac BuLi & -78°C thu dugc N-methyl-N-(1-
naphtyl-methyl)-2-hydroxy-heptan-4-ynyl-1-amin (33). Alcol 33 dugc phan ung véi
methansulfonyl clorid, sau d6 vdi triethylamin thu duoc terbinafin (30).
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CHy

CH,—NH—CH; CHz—N—CHQf-W
, 0
. NaOH ¢ - Hi);C—C=
‘ ' v BuLi/THF; -78C
.31 : 32
: ?H; OH ?H;; o
N A
_ CH; ’
1.CH3S0,CI
33 { . 2.EuN

2.2.4. Tolnaftat (34)

Biét duoc: Aftate, Chinofungin, Fungistop, Tinaderm...

Tén khoa hoc: 2-naphthyl N-methyl N-(3- tolyl)thlorzocarbamat

Cong thire:

— Tinh chét: két tinh tir alcol, c6 nhiét d6 néng chay 110-111°C. Khdng tan trong
nudc, it tan trong alcol, tan trong cloroform, aceton.

— Cong dung: c6 tac dung diét nam Trzchophyton Epldermophyton Microspiton,
 Ding dleu. tri cac truomg hop nhiém cAp va min tinh cic ching nim nay. Dung dudi
dang dung dich 2%, thubc bdt hodic vkem bdi 1%, thude phun mu 1g/125g."

2.3. Céc khang sinh chéng ndm —
| THU VIEN

2.3.1. Céc khéng sinh nhém polyen
HUBT

2.3.1.1. Nystatin (35)
- Biét dugc: Mycostatin, Nystan; Myxuuau...
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— Cong thir:

~ Tinh chét: bdt két tinh vang, kho tan trong nudc, d& tan trong dimethylformamid, it
tan trong alcol. Nhiét d6 phan huy 160-250°C.

~ Cong dung: phong va diéu tri nAm niém mac mi¢ng, phdi, rudt do Candida
albican (ubng 500 000 don vi x 3-4 lan/ngay) Dleu tri nAm ngoai da (bdi thubc m&

100 000 don vi/g). Nap hau mén, 4m dao diéu tri ndm do Candida (vién dat 100 000
don vi/vién).

Nystatin dugc san xuit bing phuong phép 1én men ching xa khuin Streptomyces
nuorsei.

2.3.1.2. Amphotericin B (36)

— Biét dugc: Fungizone, Fungilin, Amphozone.

- Cong thic:

— Tinh chatbGEke (¥ jpb# VtEN vang cam. Khdng tan trong nuéc, kho
tan trong DMF, nethanol To 04 UBT wylen glycol.

- Cong fuugmching-nimui-nguyiociob dong vat. Dung didu tri cac bénh nim
do Aspergillus| fumigarus Blostomwpees wdernaridis, Candida albican, Criptococcus
neoformansethanekw—o-phi-iang—tri-eae OO #4Am huyét, ndm duong tiét niéu, viém
mang néo do Naegleria. Boi ngoai da chita nim do Candida. Dang dung: vién 250mg,
vién dit 50mg, lo thudc tiém 500mg, thudc ma, kem bodi 3%.
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— Amphotericin B dugc san xuét bang phuong phép 1én men ching xa khuin
Streptomyces nodosus. Chiing nay dugc Gold va cOng sur tim thdy & Venezuela nim 1955.

' 2.3.2. Cac khang sinh chéng ndm nh6ém khéc

2.3.2.1. Griseofulvin (37)
— Biét dugc: Fulcin, Grifulvin, Grisovin, Spirofulvin...

— Tén khoa hoc: 7-clor-4, 6-dimethoxycoumaran-3-on-2-spiro-1’-(2 -methoxy-6 -
methylcyclohex-2’-en-4’-on)

— Cobng thuc:-

OCH; 9 OCH;

— Tinh chit: dang tinh thé hinh thoi hodc bat giac, nhiét d6 néng chay 220°C. Tan
trong DMF, tan nhe trong alcol, aceton, cloroform, benzen. Thuc té khong tan trong nuéc.
— Cbng dung: thudc c6 phd hep, tic dung chéng ném Trichophyton, Epidermophyton,

Microsporum. Khong c6 tic dung véi Candida. Ding diéu trj cc bénh nim ngoai da, da dau,
mong chan tay, k& chan. Dang vién nén 250mg, 500mg. Thudc m& 5%.

—  Griseofulvin dugc san xuét bing phuong- phép 1én men ching vi khuén

Penicillium griseofulvum. Hoa dugc nay ciing di dugc tdng hop toan phin boi Brossi va
cOng sy tir ndm 1960, nhung chi c¢6 y nghia ly thuyét.

2.3.2.2. Naramycin A (38)

Biét dugc: Actidione

Tén khoa hoc: 3-[2-(3,5-Dimethyl-2-oxocyclohexyl)-2-hydroxyethyl]glutarimid
Cong thuc:

|

i THU VIEN
i HUBT

HC TA1LRug
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— Tinh chét: tinh thé hinh phién dugc két tinh tir nu6c hoic methanol 30%. Nhiét
dd noéng chay 119-121°C. Tan tbt trong nudc, amylacetat. Tan trong alcol, aceton,
cloroform, ether. - ‘ ,

— Cong dung: ding didu tri viém bod mi, viém két mac, viém gidc mac do cic
ching ndm Fusarium solani. Tri ndm ngoai da do Candida. Dang dung hdn dich nhé
mat 5%, kem bdi 2%. |

~ Naramycin A dugc san xudt bing phuong phép 1én men ching vi khuin
Streptomyces griseus. Viéc tong hop toan phdn Naramycin A di duoc thuc hién béi
F. Johnson va cdng su tir nim 1966.

\ THU VIEN
HUBT
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Chuong 15
CAC THUOC SULFAMID
PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HOC TAP

1. Trinh bay duoc dai cuong vé cdc thudc sulfamid.
Viét dugc so do phan vmg tong hop cdc sulfamid khdng khudn.
Trinh bay duoc phuong phdp téng hop cdc sulfamid loi tiéu.

Ao

Trinh bay dwoc khfii niém vé bénh tiéu duwong, phdn loai cdc sulfamid tri tiéu duong
va phwong phdp tong hop ching.

-

. DAl CUONG

Sulfamid 14 nhitng hop chit mang nhém sulfamoyl (-SO,NHR), dugc dua vao
diéu trj tir nhitng nim 30 cua thé ky trudc. Viéc phat minh ra cac sulfamid 12 mét su
kién hét stc quan trong ctia hda hoc tri liéu. Mic du khoang 15 nim sau do, no6 bi
penicillin va cac khang sinh khac lam lu md, nhung cho dén nay sulfamid Van la nhém
thubc quan trong, dic biét 1a cac sulfamid ha duong huyét va sulfamid loi tidu.

Sulfamid duoc tdng hop tir nim 1908 khi ngudi ta mudn dwa nhém -SO,NH, vao
phén tir azoic d& 1am tang d6 bén mau khi nhudém len. Pén nim 1935, khi nghién ciru vé
tac dung sinh hoc cua céac phim mau azoic, G. Domagk da phat hién duoc tic dung
khang khuin cia 4-sulfamoyl-2’, 4’-diamino-azobenzen (1).

mz—SOZ@N=N @ NH,

NH;
_ 1
DAn chit nay d dugc ding dé tri cacchimgshiim (ring vOi (€o ool Prontosil.
THU VIEN - |, ,
Tai Phap, Girard ciing di didu ché dirge din i fyong 1 hém nhém

TR ot RUBT

carboxylic ¢ vi tri 6', dwa vao didu tri voi té

5 6
4 1 '
m2—302@N=N O n NH,
3 2 2 3
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Prontosil (1) va Rubiazol (2) chi c¢é tc dung in vivo, khong c6 tac dung in vitro.

Sau d6, J.Trefouel, E.Nitti va D.Bovet da tdng hop nhiéu phim mau azoic dé thu
nghiém va dua ra két lusn sau:

— Néu thay phin meta phenylen—d1am1n trong Prontosil bing phenol hoic cac
nhom khac thi tac dung khéng tring thay dbi khong dang ké.

— Néu thay phén para-amino-benzensulfonamid thi téc dung khang tring khong
con nira.

Nhom tic gia nay dd tim ra tic dung khang trung ca in vitro va in vivo cua
sulfanylamid (p-amino-benzen sulfonamid):

H,N ‘®—802NH2

Nam 1937, Fuller d4 chimg minh sulfanylamid dugc tao ra tir qua trinh chuyén
hoéa Prontosil va Rubiazol trong co the

Su phét hién ra téc dung khang khuin cia sulfanylamid da tao didu kién cho viéc
téng hop hang loat cac sulfamid khac nhau. Chi trong vong 30 ndm (1935-1965), nguoi
ta d3 téng hop dugc gin 15 000 hop chét. Trong d6 nhiéu hop chét 6 tac dung khang
khudn va hang tram biét duge dugc dua vao dleu tri. Sulfaguanidin (3) 12 mét sulfamid
don gian, duoc tdng hop nam 1940, dén nay van con duoc sir dung.

NH
H,N SO,NH-CZ
NH,

3

Trong qua trinh sir dung, da phét hién dugc hai nhém tac dung quan trong cua
sulfamid: tdc dung ha duong huyét ciia cac sulfonyl ure va tac dung loi tleu cua cac
thiazit. Hién nay, cac sulfamid dong vai tro quan trong trong diéu tri bénh tidu duong va
12 nhém thude loi tiéu duoc sir dung rong rii.

Theo tac dung duoc ly, cac sulfamid dugc chia thanh ba nhém chinh:

— Sulfamid c6 tac dung khang khuén,

— Sulfamid ha duong huyét,

—  Sulfamjd Ty Gew. .
& THU VIEN

2. SULFAMID KHANG KHU/ HUBT

2.1. bai crong

2.1.1. Co ché tacdunyg

Co ché tac dung khang khuin cia cic sulfamid la d6i khang tuong tranh véi acid
para-aminobenzoic (PABA) ctia vi khu4n do c4u tric tuong tu.
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COOH ~ SO;NH,

©

NH, _ NH,
PABA . Sulfanilamid

PABA la nguyén liéu tong hop acid folic, cAu tric cua acid folic nhu sau:

Acid Glutamic
——
COOH - : ' Pteridin
PABA ~

C A Y
: OH
N

CH—NH—OC—@—NH—CH2~©I<S)N\

COOH
N~ N7 TNH,

Pteroil
ACID FOLIC

Acid folic bi khtr hoa thanh acid d1hydrof011c tetrahydrofolic. Sau d6 tham gia
© vao qua trinh tbng hop protein cua vi khuin. Sulfamid tuong tranh phin PABA détaora
mot chét trong tu acid folic nhung khong hoat dong sinh hoc. Do d6 n6 wc ché su phat
trién cta vi khuén.

2.1.2. Phén loai

Dua vao kha nang hép thu va thai trlr, ngudi ta chia cac sulfamid khang khuin
thanh 5 nhém chinh:

— Nhém sulfamid hip thu yéu, tac dung tai chd (nhom nay co duy nhat
sulfaguanidin), dung chita bénh dudng rudt.

— Nhém sulfam1d hép thu tbt, thai trir nhanh (sulfamid nhanh), thoi gian ban hay
duéi 10 gio.

— Nhém sulfamid hip thu t6t, thai trir trung binh (sulfamid trung binh), thoi gian
ban huy 10 - 20 gio. -

— Nhém sulfamid hép thu tdt, thai tri; gliémtsu his /i gian ban hity
20 - 48 gio. : THUVIEN
HUBT

— Nhém sulfamid cyc chim, thoi gian ban ;*"""j ,
Mot s6 sulfamid quan trong dugc phan Jeaidieng hangsaw
Bang phén loai cac sulfamid

Mz@SOZM—R
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Tén sulfamid R Biét dwgc Néng d$ khang Thei gianban |
E. coli in vitro [nmol/ 1} huy [h]
Hap thu yéu, tac dyung tai ché:
Sulfaguanidin Guanicil 4
—CINHDNH; | Resulfon
Hap thu tot, thai trir nhanh:
Sulfonyl ure —~CONH, Euvernil 32,2 2,5
Sulfathiazol Cibazole 1,6 4
é 3 Thiazamide
S
Sulfamethazin CH, Diazil 1,7 7
NQ
CH,
Sulfisomidin CH, Elkosin 1,5 7.5
Aristamid
CH;
Sulfacetamid —COCH; Albucid 23 7
Sulfapyridin ‘ Eubasin 48 9
@ Dagenian
< v
Sulfanylamid -H Prontalbin 9
Hap thu tét, thai trnr trung binh:
Sulfaphenazol ﬂ Orisul 1,0 10
N/
Sulfasomizol |WCH3 Bidizol
Sulfamethoxazol THU VTE‘N 0.8 11
= HUBT
-.‘,- T T ---I__ i
Sulfamoxol 4,0 11

Sids

l‘ﬁ-%
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Sulfadiazin N Debenal Pyrimal 0.9 17
O
Hap thu tot, thai trir chdm:
Sulfamerazin N Debenal M 0,95 24
—@ Pyrimal M
CH,
Sulfamethyldiazin N Pallidin 1,0 35
: _<©>7CH3 Demosufan
Sulfameter N 1sulfameter 2,0 .37
—@ CH; |Durenat
Sulfamethoxy-pyridazin Laderkyn 1,0 37
» <Q> OCH: | Quinoseptyl
Sulfamid cyrc chim:
Sulfalen CH;0 Sullfalene 1,85 65
@ Kelfizine
Sulfadoxin N Sulfadoxin 0,8 150
%ON Fanasil
CH;0  OCH,
2.1.3. Tinh chat chung cua céc sulfamid
-~ Litinh:
+ Dang bdt hodc tinh thé tr'c"mg, kh6ng mui, vi hoi déng.
+ [t tan trong nudc, tan trong alcol, tan nhiéu trong aceton.
— Hoatinh:
+ C6 tinh chét ludng tinh:
— Tao mudi véi acid trén nhém -NH,, THUY VIEN
— Véi NaOH tao mubi sulfonimidat natfie HUBT
’ | X "le ©
RNHSO, NH, + HCl —F8usd PHIRNHROR- 80 N0 EG—=NH;3 Cl
| w—

164




H
: H O ‘H
NaOH ?
— NH; I=N—R
:9 tNa

+ Phan {mg cua nhom amin: nhém amin trong phéan tir sulfamid cé thé tham
gia cac phan ung acyl hod, oxy ho4, diazo hoa.

+ Phan img ctia nhan benzen:
~ Véi brom tao din xuét dibrom it tan trong nudc.
Br

RNH—SO02 NH>

Br

2.2. Phwong phap téng hop

2.2.1. Phuong phap chung diéu ché céc sulfamid
Céc sulfamid khang khun dugc diéu ché tir nguyén liéu dau 13 anilin qua 4 giai doan;
'1. Bao v&€ nhém amin cua anilin: :
~ Acyl hoa anilin (4) tao din chét N-acyl-anilin (5):

| acyl hod -
H,N ——» R—CONH
5

4
R=CHj;, H hoac OC,H;

— Céac nhém acyl c6 thé su dl_mgx 1a acetyl (CH3CO-), fomyl (HCQ-) hoic

ethoxycarbonyl (C,HsOCO-). Trong.d4.dan xuit N-acetyl dugc sir dung nhiéu trong

cong nghi€p do kinhic-hos. THU VIEN

2. Clorosul {¢ hoa A-acy) hh p-a¢ obenzen-sulfonyl clorid (6)
(] HUB'

R_CON}' i AIRY Ty » Ll laraSn & ¢ > R—Com@502CI
\\t__, /
6

S
3. Amid hoéa sulfonyl clorid 6 tao sulfonylamid 7
— C6 thé dung hai phuong phép:
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— Cho 6 tac dung truc tiép v6i aryl amin 8
R—COHN—@—SOﬂI + HoN—Ar ———» R-coHNsozNHAr
o _
6 u ..

— Cho 6 tac dung v6i amoniac, sau d6 phan g voi aryl-halogenid (Ar-X):

R—COHN@—SOZCI + NHOH ——* R—COHN—@SOZWZ

6 ' 9
NaOH : Ar—X
———» R—COHN SO,NHNa ——» R—COHN SO,NHAr
(AI'NR3X)
) 10 7

4. Thuy phan loai nhém bao vé (deacyl hoéa) thu duge cac sulfamid twong tng 11.
Phan g thuy phéan c6 thé thuc hién trong mdi truong acid hodc kiém:

R—com@mzmAr H0 mz@sozmr
'H' hoic Ho®. ‘
7

11

2.2.2. Mgt s6 phuong phap téng hop dic biét

2.2.2.1. Téng hop mot s6 dén xuét cta sulfanilamid

Mot sb sulfamid c6 cAu tric don gian nhu: Sulfacetam1d (12), Sulfacarbam1d (13),
Sulfathiocarbamid (14), Sulfaguanidin (3) dugc tdng horp theo so do dudi day:

1.A020
NH, NHAc ——’2 OO NH, SO,NH—COCH;
].ACZO ) -
,.CISOsH Sulfacetamid (12)
2, —
NH,OH
mon KO0 (D)) —sommsiconts
802NH2 2- HO
I.ACZO j
2.CISO3H . ‘ Sulfacarbamid.(13)
| THU VIEN
Ca(CN), < = :
AcNH@802Cl ——» AcNH C ~SOENHECH HU BT NHCSNH,
2aiQ
15 . :
16 U3 S thiGAFEAmid (14)
2010
N
L NH,C(NH)NH, \H
5 > NH, SO,NH—C—NH,
2 HO%/H,0
- Sulfaguanidin (3)
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2.2.2.2. Téng hop dén xuét cta sulfamid chira dj vong pyrimidin

C6 thé thuc hién bing 2 phwong phap sau:

— Tao di vong ngay trén phin guanidin cua N-acetyl-benzensulfoguanidin (22),
sau do thuy phan.

— Tao di vong cua céc hop chét oxo V6i guanidin (23), sau d6 ngung tu véi
N-acetyl-benzensulfonyl-clorid (16) va cudi cung la thity phén.

sO0 D6 TONG QUAT TONG HOP CAC SULFAMID CHUA DI VONG PIRIMIDIN

AcNH— : : >—S0,NH—C—NH;
| 22 : ﬁH :

1 E:OﬁH 1. (CH;),NCH 1. CH;COCH,CHO 1. (CH3),NCH 1. CH;COCH,COCHy
OHC—CH CH;0—C—CHO CH;—C—CHO
B, B, B; B, Bs
2. HO' 2. HO™ 2. HO® - |2.HO 2. HO
NH'I NHZ ) NHZ NHz NHZ
@ CH:,
N N N N H_(‘b
sozNH—<O> SOzNH{@*OCH: SOINH{O SOZNH_<O Hy SO:N \
N N N N N .
CHs CH,
Sulfadiazin a7 Sulfamethoxydiazinas)y Sulfamerazinas) Sulfamethyldiazin@zo) Sulfamethazin (1)
1. By 1.By 1.B; 1. B4 1.Bg
2. 16 2.16 2. 16 2.16 2. 16
3. HO 3. HO 3. HO 3. HO 3. HO

|
AcNH@SOZCI HiN—C—NE,

NH

px)

16

2.3. Cac sulfamid khang khuin dién hinh

2.3.1. Sulfamid hép thyu yéu, tac dung tai ché (sulfamid duong ruéf)
Sulfamid tac dung tai chd thuong khéng tan trong nudce va rét it bi hip thu qua
mang rudt. Nhém nay goém sulfaguanidin, succinyl-sulfathiazol va phtalyl- sulfathiazol.

~ SULFAGUANIDIN (3):

- Bist dfo ZGERBRY THU VIEN

— Tén khoathoe: =4y IR uanidin

~ Tinh ¢ghat=bhot-icer-tmh-trang~it-tan~trang nudc, tan trong acid vé co lodng.
Nhiét dd nong ¢havd 1RG0V

- C(‘)ng' dung: sulfaguanidin dwgc dung trong cac ching réi‘ loan tiéu hod, ia
chay do nhiém khuédn. Cach dung: udng 6-8g /ngay, chia lam 2-3 lan, thoi gian diéu
tri 5-10 ngay.
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. — Phuong phép tbng hop: sulfaguanidin duoc tdng hop theo phwong phap chung
tong hop cac sulfamid.
2.3.2. Sulfamid hap thy tot, thai trie nhanh, tac dung ngan
Céc sulfamid nhém néy c6 thoi gian ban hiy khdng qua 10 gio.
* Sulfathiazol (24)
~ Biét dugc: Thiazamide, Cibazol...
Tén khoa hoc: 4-Amino-N-2-thiazolylbenzenesulfonamid

N
NH2—©—SOZNHJ|\'S ]I
, 24
—~ Tinh gha‘it: Bot két tinh tring, it tan trong nudc, tan trong alcol, aceton, dung
dich acid va kiém lodng. Khong tan trong cloroform, ether. Nhiét d6 nong chay: 202°C.

-~ Cong d1_1ng~: Sulfat}ﬁazol tic dung chu yéu trég lau ce:“iu va tu cdu khuln, dugc
dung trong cac nhiém khuan trén nhu 4p xe, viém phoi... Liéu dung: Nguoi 16n 2-7g
/ngay, chia lam 3-4 lan.

Cong thuc:

— Phuong phap tong hop:
| N
"N""@_Soﬂ . /LS — AcNu—@rsozNH—J'\s J veom 24
16 _ 26 :

* Sulfisoxazol (27)
— Biét dugc: Gantrisin, Sulfazin, Sulfoxol, Sulfafurazol...

= Tén khoa hoc: 4—Amino—N-Z-thiazolylbenzenesulfonamid
-~ Cong thuc: \
-\

S N
O/ ZmES, THU VIEN
HN = HUBT

— Tinh chét: bdt két tinh tring hodic g, vime. il tan twong BY Q) b trong dung
dich acid v6 co va hydroxyd kiém losing. Nhiéi-do-nding-chay-l94°C.

~ Cong dung: tac dung trén lau cau mang nfio cAu va tu cau khuin. Thudc bai
.tiét nhanh qua than nén duoc dung chu yeu trong cac nhiém khuén duong niéu. Lidu

dung: Nguorl 16n 2-8g /ngay, chia 1am 3-4 l4n.

168



- i’huong phép tdng hop:

HiC CHj
RCONH——@—SOzm + || N|| —e
H.N~ 0”7

R=0C2H5
5-amino-3,4-dimethyl-isoxazol 29)

H;C CH;
- 1
— RCONHSOzNHI N 2 s 27

— Phén amin dugc tdng hop tir 2-acetyl-propionitril va hydroxyamin theo so dd sau:

HO—NH,

Hydroxylamin H3C ,CHs3 H3C CH;3
; CH—C
. R —

N=C 0] N N
L HNZ o~ HN” Yo
_CH—C_
HsC CH3 31 5-amino-3,4-dimethyl-isoxazol
Acetyl-propionitrin (29)

* Sulfacetamid (sulfacylum -12)
— Biét dugc: Cetamide, Sodium Sulamyd...
— Tén khoa hoc: N-[(4-Aminophenyl)sulfonyl]acetamid

— Tinh chét: dang m\uéi Na la bot két tinh tréng, tan trong nudc, it tan trong
ethanol, khong tan trong nhiéu dung méi hiru co. Nhiét dd nong chay: 257°C.
- Cong dung: tac dung trén vi khuén do kha néng thAm sdu vao t& bao. Cé tic

dung trén virus bénh mét hot. Ding pha dung dich nhé mét 10-30%. Dung dich nhé miit
sulfarin gm sulfacetamid + ephedrin. HCL.

— Phuong phép téng hop:

— Phuong phap 1:

Acyl hoa sulfzayvtamid b ; 3, sau d6 thuy phan bang dung dich
NaOH 10%. THU'VIEN

s HUBT
:" 3 NHAc
WATER WO
L NaOH 10%
Y T
NH; NHAc :

32

169



— Phuong phap 2:

-S0,C1 , L,NHAc
NaOH 10%
+ CH;CONH, ——» —_—
NHAc " NHAc
16 32

Phan tmg cua p- -acetamido-benzensulfoclorid (16) véi acetamid, sau d6 ‘thuy phén
sulfoamld tao thanh bang dung dich NaOH 10%.

2.3.3. Cac sulfamid tac dung trung binh

Céc sulfamid nhém nay hép thu tot, thoi gian ban hiy 10-24 gio, thudc it bi acetyl
hoa trong qua trinh chuyén hoéa.

* Sulfamethoxazol (33)

- Biét duoc: Gantanol, Sinomin...

— Tén khoa hoc: 4 Ammo-N-(5 methyl-3-isoxazolyl)benzenesulfonamid

f 3
NH24@—SOZNH—\N,I
33

— Tinh chét: bt két tinh tring hogc trang nga, it tan trong ethanol, ether, khong tan
trong nuéc. Tan trong dung dich hydroxyd kiém loang. Nhiét d6 nong chay: 169-172°C.

— Cong dung: tac dung ngin can sinh tong hop acid folic, do d6 ngédn can qua
trinh sinh tong hop ARN va AND ¢ vi khuén. Pugc dung chu yéu trong cac nhlem
khuén duorng niéu cap va min. Liéu dung: Ngudi 16n 2g /ngay, chia lam 2 lan.

Sulfame,thoxazol 12 mot trong nhitng sulfamid dugc sir dung rong rdi nhét hién
nay. Durig phoi hop véi trimethoprim véi cic biét dugc: Bactrim, Biseptol, Sumetrolim
(400mg Sulfamethoxazol + 80 mg Trimethoprim).

- Cong thirc:

~ Phuwong phép tong hop: ’ THU VIEN
HUBT '}
50:C1 - : '
¥ Nf
+  CHs0CONH-% - O .- 33
34
NHCOR NHCOR
16 35
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Ch6 ethyl-5-methylisoxazol-3-carbamat (34) tac dung véi N—acyl sulfonyl clorid
(16) dugc din xuit acyl 35, deacyl hoa 35 thu duoc sulfamethoxazol (33).

Ethyl-5-methylisoxazol-3—carbamat (35) duoc didu ché tir acetoacetamid (36).
Phan tng cta 36 voi ethyl cloroformat thu dugce carbamat 37. Trong mdi trudng phan
{mg n6 tu déng vong tao thanh 38. Xir li 38 véi POCI; thu duoc din chét clor 39. Sau do
~cho 39 tac dung v6i ethyl urethan thu dugc carbamat 35.

CH, CH; CH;
o 0 C;Hs0COCl = '( ‘ = 0=C OH
>|0f 0 === %

NH, NH-COOC,Hs NH-COOC,H;
36 37

1 POClL — NH,COOC,H

—> J b /> L .o 2 e 35

Y _ a” N7

H 39

38

2.3.4. Cac sulfamid tac dung kéo dai (sulfamid chim)

Céc sulfamid nhém nay hip thu tét, thai trir chdm (thdi gian ban huy 24- 48
giv), truéc day dung kha phd bién nhung hién nay it dugc sir dung. Thich hop trong
diéu tri nhiém tring dudng tiét niéu va duong h6 hap do phd khang khuan rong va tac
dung kéo dai.

* Sulfameter (40)

I

Biét‘duc_yc: Sulfametin, Bayrena, Berlicid, Dairena.

Tén khoa hoc: 4-amino-N-(5-methoxy-2-pyrimidinyl)-benzensulfonamid.

o N/E/OCHs
X 'CV\N)\N
H
P

— Cong thue:

T

S THU VIEN
~ Tinh chi¥ibet k&b MERT t tan trong nudc, ethanol, ether. Tan
trong dung dlCh Guiu vd LY ULUA YU RLULLL IUQLLE. 1‘111\§t d6 n()ng Chéy: 214-2160C

N

. 5 1 e
7 X

- Cong di nhiém khuin dudng niéu, dudng hd
hép, viém rudt. Liéu dung: ngudi 1on 1g /ngay, chia lam 2 lan.
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~ Phuong phéap tdng hop:

NHAc¢ NHAc

Pyridin .
+ HZN—@fOCH, il _NeOH 40
- N
SO,Cl 41 SO,NH —</N }OCHs
42 N »

16

* Sulfamethoxypyridazin (43)
— Biét dugc: Davosin, Depovernil, Durox, Laderkyn, Quinoseptyl.

W—‘ ’T‘éﬁﬂkiloa hoc: 4-Amino-N-(6-methoxy-3-pyridazinyl)benzenesulfonamid.

OCH:;
o o N/ SN 3
: W
N i
N
H
H,N 43

— Tinh chét: bot két tinh trérgg nga, vi déng, rét it tan trong nudc, ethanol. Tan
trong dung dich acid va hydroxyd kiém loang. Nhiét 36 néng chay: 182-183°C.

~ Cong dung: dung trong cac nhiém khuén dudng niéu, dudng hod hép, viém rudt,
viém gan, viém mang ndo. Li¢u ding: ngudi 16n 1g /lan/ngay.

— Cong thuc:

— Phuong phép tdng hop:
N=N

K,CO

44
l HCl

1.MeOH/NaOH " N=N
43 «—— H)N ) N—@—Cl
2HCl 2 21'-1
46
id maleic va

—- Nguyén lléu 3,‘6'diC10r-pyridaZin sa -; :u‘? LR . ' ranned
hydrazin sulfat theo so d6 sau: . THUY VI E N

0 > HUBT
l ﬁo + NHZ—NHZI‘IZSO4 _N '_’_1__‘_ f N THAM _:"1_3‘ { ) T’ B
\\ ’ ' ‘ ANLL >
47 -
48 44
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2.3.5. Cac sul{amid tac dung cyc chdm

Céc sulfamid nhom nay c6 thoi gian ban hiy trén 48 gio. DAy la nhém sulfamid
chira di vong pyridazin hodc pyrimidin. Hai sulfamid dai dién 1a Sulfalen (49) thoi gian
ban hiry 65 gio va Sulfadoxin (93) thoi gian ban hiy 150 gid.

Pugc st dung trong diéu tri sbt rét. Fansidar (500mg sulfadoxin + 25mg
pyrimethamin), Metakelfin (500mg sulfalen + 25mg pyrimetamin).

* Sulfalen (49)
— Biét dugc: Sulfalene, Kelfizina, Longum, Dalysep, Polycidal

— Tén khoa hoc: 4-amino-N-(3 -rhethoxy-4-pyrazinyl) benzensulfonamid.

— Cong thuc:
7
: OCH;
HN 49
— Phuong phép téng hop:
NHAc NHAc NH,

H;CO

Pyridin NaOH
@ ' HzN‘?@ Hco > H3CO
S0.Cl 02HN~2; > sogm~2©>
' N

16 52

* Sulfadoxin (53):
— Biét duoc: Fanasil, Fanzil...
~ Tén khoa hoc: 4-amino-N-(5,6-dimethoxy-4-pyrimidinyl) benzensulfonamid.
— Cong thiec:
NH2

A

THY VIEN
HeBTOp

H3:CO OCHs

— Tinh chét: bot két tinh trang, rat it tan trong nudc, it tan trong ethanol. Tan
trong dung dich acid va hydroxyd kiém lo&ng. Nhiét d6 nong chay: 198°C.
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_ Phuong phap téng hop:

NHAc SCH;  NHAc |
N‘& Pyridi :
yridin 1.RaNi
+ H2N4§Q< _— SCH; ———>2.NaOH 53
so,c1  HicO  OCHs soNn—(( )}

16 (2-thiomethyl-4-amino-
5, 6-dimethoxy-pyrimidi '
imethoxy-pyrimidin) H3CO OCHj3
54 55

3. CAC SULFAMID LQ!I TIEU |

Khi dung sulfanylamid trong diéu tri nhidm khuén, ngudi ta thiy né c6 tic dung
loi tiéu nhung khong r6 rang. Nam 1949, Schwartz tién hanh thir nghiém mot cach hé
thong tac dung loi tiéu cla sulfapylamid va mét so sulfamid khang khuan khac, nhung
két qua cho thay tac dung loi tiéu cta nhimg sulfamid ndy rat yeu. Sau do, tir nhitng
nghién ciru vé nhém §ulfamid _chira di vong 1,3,4-thiadiazol, nguoi ta da tim ra
acetazolamid va mot sO dan xuét khac c6 tac dung loi tieu. Bang nhiéu thi nghiém,
ng}Ibi ta nhan thay ring, d¢ c6 tac dung loi tiéu can it nhat mot nhém sulfonamid khong
thé trong phan tir. ' '

Céc sulfamid loi tiéu duoc phén thanh ba nhom sau:

— Nhém 1,3,4-thiadiazol: Acetazolamid.

— Nhém disulfonamid: clorami’nophenamid, monoclorphenamid, diclorphenamid,
clorthiazit, hydroclorthiazit va dan chat.

_ Nhém din chét cia acid benzoic: furosemid, clorpamid, clortalidon...

3.1. Cac sulfamid Iq’i tiéu nhém 1,3,4-thiadiazol
Nhom nay gdm: dcetazolamid (56), pr_opazolamid (57, butazolamid (58), sicamid (59).
Céng thirc chung: 2-acyl-amino-1 ,3,4-thiadiazol-5-sulfonamid
56 R=O0CCH3 : Acetazolamid

N j‘l\ 57 R=0OCC2Hs : Propazolamid

, ‘ o o T 9, o _'l

R_H'N/.\S SONH, |4 m=ge. k) VIEN
HUBT

* Acetazolamid (56): -

~ Biét duoc: Acetamox, Diamox, Diz41hid

_ Tén khoa hoc: N-[5-(Aminosulfonyl)-1,3,4-thiadiazol-2-yl]acetamid

_ Tinh chét: bot két tinh tréng, rét it tan trong nudc, it tan trong ethanol, aceton.
Nhiét d6 nong chay: 258-259°C.
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T - ~C(‘)ng dung: ding phong va diéu tri phu do suy tim. Acetazolamid con cé tac
dung ha nhén dp nén dugc ding chira thién d4u théng (truomg hop man tinh), ‘chuén bi
phiu thust mit (truomg hop cip tinh). Ngoai ra con co tic dung d6i v&i mot sb dang
dong kinh. Liéu 250mg/lan, 3-4 1in/ngay.

Phuong phap tdng hop:

“Tir thiosemicarbazit cho phan tmg véi CS; trong ethanol ¢6 mat KOH & 60-70°C
thu duge 57. Pun 57 & 120-133°C tao thanh 1,3,4 thiadiazol 58. Acetyl hoa voi
anhydrid acetic thu dugc acetyl 59.

Oxy-clor héa 59 véi nudc clor cho din xuét sulfonyl clorid 60. Cudi cung la amid
héa véi amoniac cho acetazolamid 56.

KOH/Ethano‘l

120133
NH,CSNHNH, + €S, ———————» NH2CSNH—NH—C[‘—SK

NH,OH

Clz/Hzo )\ 56
)\SH AcHN)\ )\ AcHN)\S SO,Cl

3.2, Cac thubc lgi tidu nhém disulfonamid

3.2.1. Céc thuéc nhém disulfonamid

‘Céng thitc chung cia céc disulfonamid nhu sau:

2 : R1 Ry R3
R Ri ‘
3 61 NH; H Cl Cloraminophenamid
62 H H Cl Monoclorphenamid
H,NO, SO,NH, 63 H a cl Diclorphenamid
* Diclorphenamid (63):

— Biét dugc: Antidrasi, Daranide, Oratrol.
- Tén khogige: #3550/ Tkt | )5 \aRz dgedisulfonamid

- Tinh cpat S BHd BT rong nudc, tan trong hydroxyd kiém.
Nhiét dé néng cl—ns‘,. TP LAY PA N

— Cong dyng.lung.phongva.dicuti-pii do suy tim, ngoai ra do tic dung ha
~nhén 4p nén dugc dung chita thién dau théng. Lidu 50mg/lan, 3-4 1An/ngay.
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~ Phuong phap téng hop:

1 ‘ Cl
HO HO .
CISOsH POCh
—_—
ClO2S S02Cl
64 65
- Cl
cl NH4OH

CI0,S o6 S02Cl1

3.2.2. Céc thuéc nhém clorthiazid va din chat
Céng thirc cac din chit ctia nhém niy nhu sau:

- Céc clorthiazid:

cl N YR 67 R =H: Clorthiazid
- JH 68 R= C : hiazid
NH2028 / ’ R = CH,SCH,CHj;: Benzthiazi

SOJ
— Céc hydroclorthiazid:
X Ry R,
¢ Cl H H  Hydroclorthiazid
70 CF; H H  Hydroflurmethazid
Y 71 CI  CoHs H  Ethiazid

72 H CHCH(CH;3); H Buthiazid
H,NO,S SOE R, 73 CF3 CH,C4Hs H  Bendroflumethazid

74 CI CHCI CH; Methylclorthiazid

75 Cl CI‘hSCHzCF:; CH POlythlaZld

— Mot sb dic diém chung:
+ Céc din chét chira fluor ¢6 hoat tinh t ;g'tl:I 1025 e g g dung dai hon.

+ Céc din chit duogc thd 6 Ry va R2 \ang cac nh 1o U'gT" g ting hang
tram 14n so vdi clorthiazid va kéo dai nén ¢

-

+ Cac dan xudt cua clorthiazid va hydraclarthiazid taedung uong 18 clorthiazid
nhung manh hon.

* Hydroclorothiazid (69):
— Biét duoc: Aquarius, Diclotride, Hydro- D1ur11 Hypothiazide...
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~ Tén khoa hoc: 6-Clor-3,4-dihydro-2H-1,2,4- benzothiadiazine-7-sulfonamide
1, 1-dioxid

— Tinh chét: bt két tinh trang, it tan trong nudc, methanol, tan trong hydroxyd
klem DMF. Nhiét d6 néng chay: 273-275°C. ,

- Cong dyng: dung lam thudc loi tidu. Lleu 25-100mg/ngay. Diéu tri bénh tang
huyét ap, ubng liéu 25- -100mg/ngay.

— Phuong phép téng hop: : .
ClO,S S0,CI H,NO,S SO;NH;
—_—
Ct NH, cl “NH, ' ci NH,
76 77 78 -
lHCHO
.69

3.3. Cac sulfamid lgi tiéu nhém din xuét cua acid benzoic

Viéc thay thé nhém -SO,NH, cua disulfonamid bing -COOH d4 tao dwgc nhém
sulfamid lgi tiéu din xuét cua acid benzoic. Céc thubc loi tiéu dién hinh 1a: clopamid
(79), clotalidon (80), furosemid (81). :

* Clopamid (79)

— Biét duoc: Adurix, Brinaldix

— Tén khoa hoc: 3-(Amin05ulﬁngJ)-4—clor-N-(2, 6-dimethyl-1-piperidinyl) benzamid.

~ Phuong phap tdng hop:

C . ) Cl
\@\ 1. CSOsH J@\ PCh
_ —_— —
coony ~ +NHOH - pNo, COOH
82 3
p oI pol
H2NO2S CONH—>>:>

HaNO2S™ |2 SESS THUW VIEN
HUBT

* Clotalidori 48(¥)
- Biét dugc: Clophtalidone, Hydro-long, Hydroton, Hygroton
— Tén khoa hoc: 2-clor-5-(1-hydroxy-3-oxo-1-isoindolinyl) benzensulfonamid
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— Phuong phap téng hop:

1.HN O3 1. HNO,

(@E‘{ C6H cl COOH 2SnClz @coon H, 2 SO, CuCl
4 A1C|3 co

86

COOH $S0,Cl

' SO,Cl, i

* Furosemid (81)

— Biét dugc: Diural, Lasix, Lasilix, Hydro-rapid, Rosemlde Trofurit, Urex

— Tén khoa hoc: Acid 5-(aminosulfonyl)-4-clor-2-[(2-furanylmethyl)-amino]-benzoic.

— Tinh chét: bot két tinh tring, khong tan trong nudc, tan trong aceton, methanol,
tan trong hydroxyd ki€ém, DMF. Nhiét d6 n(')ng chay: 210°C.

— Cong dung: tac dung manh va ngan (tac dung t6i da sau 1 gio va chim diit sau
4 gi0). Furosemid it gdy tac dung & 6ng ubn nhung 1am tang su loc & cdu than. Tac dung
chinh la & quai Henle, uc che t4i hip thu va ting thai trir Na', CI'. Uc ché nhe anhydrase
~ carbonic va c6 thé d6i khang vadi kich thich to khang lc_ri tieu ADH (antidiuretic
hormon). _

Ubng 100 — 400 mg/ngay hogc tiém bép hay tinh mach lmg/kg mbi ngy.

Nhor tac dung nhanh, nén dwoc ding trong bénh phu cép tinh & phdi va suy tim
cép tinh.

~ Phuong phép téng hop:

Furosemid dugc tdng hop tir acid 2 4—-dlclorben201c (90). Sulfoclor hoéa 90 voi
acid clorosulfuric, sau d6 amid héa thu dugc sulfonylamnd 91. Cho 91 tac dung véi

furfurylamin (92), giai doan nay xdy ra phan ng thé nguyén tir clor hoat tinh hon trén
nhén benzen theo co che i nhén, tao thanh furosemid (81).

So db cac giai doan tdng hop nhu sau:

| Cl\@:CI ' 1C803H g BN AN
» 1C .
coon 2NHoH | AEREERCTHU VIEN

% I HUBT

" w ]

HaN-GHz uietigrHuc ¥
4 i
el
(0]

H2NOsz : COOH

81
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4. CAC SULFAMID HA BUONG HUYET

Vi€c tim ra cdc sulfamid ha duong huyét 1a mét buée ngodt quan trong trong viéc
diéu tri bénh tidu duong dbi Vi cac bénh nhan thuge nhom tiéu dudng khéng phy thude
insulin. Nhitng bénh nhan tiéu dwong nhém nay, co thé vin san xuét duoc insulin nhung
khong du dé kiém soat dudng huyét. Can udng sulfamid ha duong huyét hang ngay va }
két hop véi an kiéng dé duy tri mirc dudng huyét cho phép.

Sulfamid ha duéng huyét dugc Labatier phat hién vao nim 1942. Hop chit diu
tién dugc sir dung trong 14m sang 1a gliprotiazol (93).

HzN@SQWlSim(m3b
93

— Co ché tac dyung cta sulfamid ha dudng huyét:
+ Kich thich tuyén tuy tiét ra insulin.

+ Hoat hoa insulin giap gan du trit glycozen.

+ Ut ché men insulinase.

Duya vao thoi gian duy tri tic dung, ngudi ta chia sulfamid dudng huyét thanh hai
thé hé.

— Thé h¢ 1: Carbutamid (94), Tolbutamid (95), Phenbutamid (96), Metabutamid

(97), Clopropamxd (98), Tolcyclamid (99), Axetohexamid (100), Metahexamid (101),
Tolazamid (102).

Ry SO,NH-CO-NH—R;
Ry
Ry Rz Rj
94 NH H CH2CH2CH.CH3
95 CH; H CH2CH,;CH,CHs
96 H H ‘ CH2CH2CH.CH34
97 H NH; CH2CH>CH,CH3
98 Cl H CH2CH,CH3
99 GHs H —@
[ | /@& THU VIEN
100 CHaGO HUBT
f |
101 CHa NI=%
102 CHs H —I\O
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— Thé h§ 2: ciu tric phirc tap hon, mach carbon dai horn tac dung manh va dal
hon. Pugc phén biét bing cach g01 tén co tlep dau ngu gll ‘ L

Nhom nay gom cac hop chat sau

Tén hoat chit Ry

Glipinamid (103) Cl-

Gliclazid (104) CHa-

CH3-
Glibornurid (105)

O
1)
)
0
20

OCH;

Glipizid (107) -» v '
' j,-CONH—(Cﬂz)z—'
CH3/<

_ Glisoxepid (108)

: HCONH+(CH2)2'—
CH;” 07

Gliquidon (109) - - 0

CH,0 - :
™N—CONH—(CH,),—
(0]
% Phwong phép téng hop: : gaE> THU VIEN
— Budc 1: didu ché din xuét sulfony] clorid HUBT

KHAO\NOI1 8
RI@H + CISOH | iCl

R)=H, CH;, CL AcNH.
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— Buée 2: sulfonamid héa din xuat sulfonyl clorid bang amoni hydroxyd

NH,;OH
R]SO2C1 ) L ,R]SOZNH2

— Buwdc 3:_cho sulfonamid tac dung vé6i ure tao sulfonyl ure hoic véi ethyl
cloroformiat tao dn xut sulfonyl urethan

RISOZNHZ + NH,CONH, ——» Rl@sozNHCONHZ
R]—@S()zNHZ + ClCOOC2H5 —— Rl@802NHCOOC2H5

— Buée 4: cho sulfonyl ure hodc sulfonyl urethan phan u'ng vOi amin tao alkyl
sulfonyl ure

Rl—©—SOZNHCONH2 + RNH —» R]SOZNHCONHR
RI@SOZNHCOOC2H5 + RNH, —» Rl—@—sozNHCONHR

- Budc 5: thay phén trong dung dich NaOH ho#c HCI lodng (néu R; 1a ‘NHAc)
dé loai nhém bao vé.

* Gliburid (106)
- Biét dugc: Diabeta, Daonil, Gllben Maninil...

~ — Tén khoa hoc: 5- Clor-N- [2-[4- [[[(cyclohexylammo)carbonyl]amlno] sulfonyl]
phenyl]ethyl]-2-methoxybenzamid.

— Tinh chét: bot két tinh tréng, it tan trong nude. Nhiét dd nong chay: 169-170°C.

— .Cong d,ung: t‘éc dung V01 c4c thé ddi thao dudmg van con tiét duoc insulin, thoi
gian ban huy ngan. Liéu dung: uéng 1,25 — 7,5 mg/ngay.

— Phuong phap tong hop:

1. CSO;H ’
ACNHCHfCHz‘@ m—» ACNHCHfCHZ@SO NH, NaOH

110

y A CONHCHz—CH2—<: :>—502NH2
NH2CH2—CH2—< :)>—SOZNH2 THU VIEN D

HUBT

i OCH,

N=C=Q
O/ (HCH.—~CH- \/:>—SO2NHCONH—<:>
\E/\[OCHa
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Chuong 16

CAC KHANG SINH BAN TONG HOP
VA TONG HQP TOAN PHAN

PGS. TS. Nguyén Dinh Luyén

MUC TIEU HOC TAP

1. Trinh bay duoc dai cwong va phdn logi cde thuéc khdng sinh.

2. Trinh bay duoc cdc phwong phdp sdn xudt 6-APA, 7-ACA, 7-ADCA, badn tong hop
cdc penicillin va cephalosporin.

3. Trinh bay dugc phwong phdp bdn tong hop cdc tetracyclin.

4. Trinh bay duoc cdc phwong phdp téng hop toan phan cloramphenicol.
1. DAl CUONG

Khang sinh d4u tién duoc Fleming tim ra ndm 1929. Tir d6 dén nay, cac nha khoa
hoc dd phat hién thém hang ngan chét, trong d6 hang tram chit da duoc san xuét va dua
vao diéu tri. Khang sinh d3 gan nhu thay thé hoan toan céc sulfamid trong viéc diéu tri
bénh nhiém trang. Tuy nhién, viéc lam dung khang sinh trong diéu tri da dan dén hién
tuong khang thudc ngay cang nhiéu. Bén canh d6 di img khéng sinh ciing 12 véan dé gay
rAt nhiéu khoé khan cho cac thdy thubc trong diéu tri. Vi vay, nghién cltu tim ra nhitng
khang sinh mdi van ludn 13 mot doi hoi cap thiét dbi véi cac nha khoa hoc. Phuong
phap ban tbng hop va tdng hop cac khang sinh déng vai trd rat quan trong’ trong viéc
san xudt ra nhiéu khang sinh méi véi gia thanh reé. Mat khac n6 con tao duoc rit nhiéu
khang sinh ma bang phuong phap 1én men khéng thé sinh téng hop duoc.

Céc khang sinh c6 thé dugc phan loai theo ngudn gbc, tac dung, co ché tac dung,
tinh chét li hoa hoc, gau triic hoa hoc... Trong d6 viéc phan loai theo c4u trac héa hoc
hay duogc sir dung nhat. Theo cach nay co thé phan loai khang sinh thanh c4c nhém sau:

— Nhoém B-lactam (cac penicillin, cephalesporii .

Plactam (céep PSR THU VIEN
— Nhom tetracyclin (oxy, clortetracycling:) HUB T

- Nhém aminoglyCOZid (Streptomyciu. AL Y ULl L, EOLILAL LI IR}

TR UEU O HUC

3

— Nhém macrolid (erythromycin, olg
— Nhém polyen (polyen-macrolid, nistatin, amphotericin-B)
— Nhém anzamicin (rifamicin, rifampicin)

- Nhém peptid (gramicidin, polymixin, viomicin)
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— Nhom lincozamidin (lincomicin)

—~ Nhém cloramphenicol

~ Nhoém nucleozid (puromicin)

~ Nhoém polyeter (monencin, nigericin, lasalocid)

~ Nhom khiéc (acid fusidic, phosphonomycin)

Viéc ban tdng hop va tdng hop cac khang sinh chti yéu dwoc thuc hién véi cac
nhém f-lactam, tetracyclin va cloramphenicol. Da s6 khang sinh con lai duge san xuét

bang con dudng sinh tdng hop.

2. CAC KHANG SINH NHOM B-LACTAM

Khang sinh nhém {-lactam déu 1a din chét cua aza-cyclobutan hoac aza-cyclobutan-2-on.
Cac vong 4 canh nay sau d6 dugc ngung tu véi cac hop chit vong hodc di vong 5 hodc
6 canh dé tao nén c4c nhan khéang sinh dugc goi 1a vong B-lactam. Vi du: cac penicillin
14 din chit ctia nhin azetidin-2- -on-thiazolidin, cdc cephalosporin 1a din chit cua
azetidin-2-on-2,3-dihydrothiazin. D& don gian héa, Sheehan va Morin d3 dua ra cich
go1 tén mé&i ma hi¢n dang duoc st dung. Theo d6 nhén 1-thia-4-aza-bicyclo-[3,2,0]-
heptam-7-on duoc goi 14 penam hay 1-thia-heptam, 1-thia-5-aza-bicyclo-[4,2,0]-octam-
8-on dugc goi la cefam hay 1-thia-octam.

Céc b6 khung co ban ctia khang sinh p-lactam nhir sau:

L

azetidin

O

Jaan

0]
khung klavam
(1-oxa-heptam)

FT
8 5
Nl4.2
O

khung ceAam
(1-thia-gctam)

pmgh

(o}
khung izo-cefam
(2-thia-octam)

It

(0]

azetidin-2-on
(vong beta-lactam)

I

o
khung carbapenam

=

THUMIEN |
HUBTFoctent)

N

khung oxa-cefim

6 |5 2
7 N4 3
O
- khung penam

(1-thia-heptam)

1

0]
khung carbapenem

khungA? cefm
(1-thia-octem-3)

=

O

khung carba-cefam .
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Chain va Abraham (1940) da chi ra ring vong B-lactam . quyét dinh hoat tinh
khang sinh cua penicillin. Sau nay khi nghién ctru phan tir cic khang sinh -lactam bing
tia X, nguoi ta da chung minh dugc hoat tinh khang sinh ciia chung con phu thude vao
cAu tric khdng gian hinh thap (piramidalis) cta céc lién két vOi nguyén tar N trong vong
ﬁ -lactam. oo . . . . ‘

Céc cephalosporm c6 ndi ddi & vi.tri 2 1am cho c4c lién két trén N ciia vong [3
lactam ¢ xu hudng phang (planaris) nén hoat tinh khang sinh cua n6 giam di nhiéu.
Ngoai ra con, nhiéu yéu t6 khac anh huorng den hoat tinh khang sinh nhu cau truc mach
peptid, cAu tric khong gian ctia phan tir, cac nhém thé khac ma chung ta van chua
duogc biét mot cach day du.

. Hu ‘
/ 1_H
H\C Koy
~H N
- C-c——c\
\ OH
AN .
AR

: H H
. H 3 S ; O OH
' R](DHN H A - /N
- oo RN H
Al H
o .
—N— N
1 A1

2.1. Ban téng hop va tdng hep céc penigillin_

Cac penicillin duge ban téng hop d adrebsoan, T YR N 2cid 6-amino-
penicillanic (6-APA). C6 hai hu6ng chinhjlAtagyl lioa n B U‘BT va ester hoa
nhém -COOH & vi tri 3. L

2.1.1. San xuét acid 6-amino-penicillanic (6*APA)

Nam 1950 Sakaguchi va Murao phét hién trong méi truong nudi chy P. chrysogenum
c6 men phan hiy penicillin-G thanh 6-APA (hién nay dugc goi la penlcllhn acylase hay
pen1c1111n-am1dase) Niam 1953 Kato nhan thdy rang trong mdi trudng nudi cly
P. chrysogenum khodng c6 chét tién thé, tao ra 6-APA. :
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Nam 1959 Batchelor va cong su da chiét dugc 6-APA tir moi trudong nudi cly
P. chrysogenurn khong c6 chét tién thé. Sau d6 céc téc gia nay da tim duoc phuong
phéap san xuat 6-APA bang qué trinh 1én men P. chrysogenum khéng c6 chét tién thé va
d3 d6c quyén san xuit 6-APA theo phuong phap ndy trong nhiéu nim. 6-APA 4 hop
chit khong co hoat tinh khang sinh va bi men penicillinase phan huy.

Sau nay ngudi ta dd phat hién 1duqc nhidu loai vi sinh Vét nhu E. coli
B. megatherium... ¢6 kha ning tao ra penicillin-acylase, né c6 kha ning thuy phén lién

két peptid ctia mach nhanh penicillin G, penicillin V tao ra 6-APA. Hién nay, day l1a
phuong phap duoc sir dung phd bién dé san xut 6-APA trong cong nghiép.

Vi€c phat hién ra phén tir 6- APA d3 mé ra mot huéng méi trong san xuét khang
sinh, d6 1a viéc ban tong hop hang loat nhitng penicillin phuc vu cho diéu tri. C6 hai
phuong phép san xuit 6-APA:

— Phuong phap sinh hoc:

Nudi ciy cac vi khuén c6 kha ning tao penicillin-acylase cao (E. coli, B. megatherium),
chiét xuét va 1am sach enzym. C dinh enzym trén polyacryamid hoac soi cellulo-triacetat
aé thue hién qua trinh deacyl héa lién tuc. Phuong phép nay c6 thé sir dung nhiéu lan va
hiéu suét tao ra 6-APA (tir dung dich pemcﬂlm G 7-10%) 1a 80-90%.

Penicillin G chua bi deacyl hoa va acid phenyl-acetic dugce loai di })éng cach chiét
va c6 the sir dung lai. 6-APA dugc tach ra va tinh ché bang sac ki trao doi ion, say phun
suong hodc két tua ¢ di€ém dang dién (pH = 4,3).

0
Hy—C—NH ' ‘ FCH3 Penicillin-acylase 2 ! H,

s o
o) COOH . COOH

— Phuong phéap hoa hoc:

Phuong phap thity phan nhém amid cia penicillin bing con dudmg héa hoc duoc
thyc hién tir nam 1967. So db cac giai doan phan g nhu sau:

Dau tién 13 tao trimethylsilyl-ester cua penicillin G hogc penicillin V véi
CISi(CH3); tropg-eloroformysnie-tie-pyridin=S8ay d6 lam lanh dung dich cua ester nay
trong dung moi lazdanzeha cToi-¥ Wididgarbon xudng -50°C va clor hoa bang cach
thém tir tir PCI5 Va0 kh01 ph? B4 T tao thanh duoc xit li véi alcol thira thu
duoc din chit fen-cter 0 1 o la thiy phén cét lién két imin va loai
nhém trimethylsily! cua c! \ 7o két tha o diém ding dién.

6-APA la-nhimg-tmh-the-mau-trang;kha-bén, o chay 209-210°C, [a]p=+284° (&
pH=2). Tan it trong nudc va dung méi hitu co.

185



_ . CHCh Pyridin
Qmﬂz 20¢ |
i

o “COOSMe;

HO | NH4HCO;
pH=4
\j
6-APA

2.1.2. Acyl hoa acid 6-amino-penicillanic (6-APA):

Trong cac phan img héa hoc cua 6-A1 4 thi=pha . ) ¢ té nhit 13
acyl hoéa nhém -NH, dé tao ra cac penicillin Danténg 5 THY V) E‘N n gian nhat
d& acyl hoa nhém amin cda 6-APA la ding) 14> whanelo HUBT dhan img 14

hdn hgp nudc-aceton, xic tac NaHCO; hodr eloroform than=me-tae triethwiamin.

6] CH3 . " Hg
I HaN .  -HCl  R—C—mN oH
R—cCc—a + 3 —_— ! 3
N 0 7
-57C 0]

0 COOH COOH

A\
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Cﬁhg c6 thé thay thé clorid acid bang anhydrid acid hdn tap lam téc nhan acyl héa
(ban tong hgp ampicillin). Cac penicillin ban tong hop theo phuong phéap acyl hoa duge
gidi thiéu trong bang sau:

Mt sb penicillin ban tdng hop quan trong:

H H
i S CH;
-R—COHN= 1
CH;
N H
6] COOH
Céu trac mach R Tén penicillin C4u tric mach R Tén peniciliin
Cl
Ot
CH; Phenethicillin — Flucloxacillin
. N ~ch,
Oroo | | Ow
CoH, Propicillin NH, Ampicillin
—CH— H—
Q_O ' Phenbenicillin QEH Epicillin
CeHs 2
cl
- HO H— -
Cl@ e Clometocillin < > EHZ Amoxycillin
OCH; ‘
OCH,
Methicillin Q?“_ Azidocillin
N;
OCH;
cl
Ancillin Q /;1 Pirazocillin
N .
CeHs CH,
Cl
O THU VIEN
| N HUBT, >_(|:H_ Betacin
D , Y [
OC,H;s
/ e
N \ Oxacillin N=CH, Metampicicellin
~0 CH,
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Cloxacillin T

|- Suncillin .

T ~ NHSO;H
N\’ ~CH '
Dicloxacillin ' Cyclocillin
N/v \ ) o NH2 y
o 07 CH
NH - | Azlocillin : @—?{— Karbenicillin
HN/{‘L >=o . COOH
: o ‘
@’EH Mezlocillin @—?H— Sulbenicillin
o] .
CHgsOZ—N/u\N>=O ‘ SO3H
O e
YlBg Piperacillin s )¢ Ticarcillin
o : COOH
||c’N\)N
o : - N ' .
@T{ Betacillin @: I , Quinacillin
HN_ N— “ _ ~N” “coon

2.1.3. Ban téng hop mét sé penicillin

2.1.3.1. Ban téng hop Oxacillin
a. Téng hop 3-phenyl-5-methyl-izoxazol-4-carbonyl-clorid:

Tu benzaldehyd va acetoacetatethy? thmo=hop=d=ethyl=ester—ena=3-phenyl-5-

methyl-izoxazol. Thily phén va clor hoa tht dire@eloris T ¢1P1g [
| ' HUBT
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2 @CHO + (HO—NHp).HpSO, + 2 CH;COONa. 3H,0 ——» .— +2CH,COOH

+Na2804 '
O oo — - O oo
B 1
OH - .
CH3—(|3O CH,OH CH3——c|:0
CH, + NaOCHy ———» CH—Na
COOC,H;s COOC,H;
@ﬁ_C‘ + Na-—|C|? COOC,H; ——» <©>—c—ﬁ—cooczﬂ5 + NaCl + H,0
OH OH f
NaOH/EtOH HCIVH,0
@—ﬁ—ﬁ—COOCzHS a_» @ ﬁ—ﬁ—COONa —_—
/ AV
\0 0
@—Icl}—ﬁ—COOH _50Ch, @—c—ﬁ—coa
N C—CH —
\0 Y 3 N C—CHs

(Acid phenyl-methyl-izoxazolcarboxylic)
b. Acyl héa 6-APA
Mudi Na cia 6-APA duoc phan Umg vai izoxazol-4-carbonyl-clorid thu dugce Oxacillin.

S
@—ﬁ*ﬁ—coq + HN — @I ﬁ COHN
| N C—Chy N N c—CH3

O (6] COONa COOH
lNaOH / Ethylacetat
S CH;
C——C-—~COHN-—
i o
s N
\0 O COONa

2.1.3.3. Ban téng hop Ampicillin

Dau tién 1h difusehdsan Tiadr o EN D(-) phenylglycin (d3 dugc bao vé

nhém amin biang (dch ngung T 1 acetoacetatethyl) vai diethyl-acetyl-
clorid. Sau d6 13 phanse HUB 1 6-APA bing tic nhin anhydrid hén

A PR R ] CENEE I

tap da diéu ché 47
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So db phan tng nhu sau:

oo _NHiCL NaCN, NHs f—cN L Acid D-Tartge H—COOH
§ 2. HCI §
NH2 . NH2

D(-) Phenylglicin

0
Il
@—CH—COOH + CH;‘C + H5C2 CHSOH @CH_COOH'H5C2—N
| | Héi lu’u IIIH

C}\{Z |
D(-) Phenylghcm (‘j—o CHs—
OC2H5 ) EH
N
=0
OC,Hs
N-(1 -methyl—2-ethoxy-carbonlevinyl)-
D(-)=< -amino-phenylacetic-
N-ethyl-piperidinium
HSCZ\ H5C2 .
_CH—COOH —S0¢h \CH-—COCI + 80, + HCI
H5C2 H5C2
(|32H5
(H—COOHHsC,— () @?H—COOCO—?H
H Accton C,Hs
CH;—~C HsCa HCL
] + —cH—CcoCl CHs‘ﬁ « HsC—N
o MG Cd o :
¢ /
OC,H;s OC,H;s
z s
HZN
(IJH—COOCO—ﬁlH . l | I : KOH @—CH—C-HN J(
H CoHs COOK |
CH;—ﬁ | CH;—ﬁ COOK
CH CH
Y N A
(I:é ' (I:/
OC,Hs OcHs |
0 $<__CH o
@—CH—C—HN : KOH /F-—\\_r*u._p‘_un.—.——/ s CH
. N | —\~ s
2 g 7
o COOH. wE . T H U V:FE N COOH

-2.1.4. B4n téng hop céc penicillin ester
So dd sau ddy thé hién céc phuong-phap-co-ihtsi.dung dé ban tong hop
penicillin-ester:
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O
[0}
Rl—y:-r Hh Ry=CeHsCH,— Ri—C—HN CHs
CH, C¢HsOCH,— ! | [ CHy
N

° Coox 0 COOCOOR,
X=K, Na, E;NH® N C
Y=Cl Br D;AF = R%OH
. Aceton- nudc oc
(6]
0 H H 0
Cn CH _"__ 5 CH; il
Ri-C—HN on _A RoN, R—C—HN CH, D Ry—C—HN (é: o
N eter,20°5 N R,OH N
0 COOH o3 JCO0R: e 0 o 2
Ol -
F pyridin (Et3N)
R,OH E L) So- st
o ﬂ CH;
il o j(
Ri—C—HN P/ EHJ R;—C—HN: CH,
v Hy ;N
N J o
o COOH COOH

. Mot s ester don gian (alkyl, arakyl) ciia penicillin ciing ‘thé hién hoat tinh khang
khuén khong chi in vitro ma con trén co thé ngudi bénh. Piéu d6 c6 nghia la nhém

-COOH c6 thé dugc ester hoa dé tao ra nhimg khang sinh méi.

Mot s penicillin-ester ban tbng hop quan trong:

Tén san phim R2

Phenethamate (Estopen) —CHy—CH,—N(C,Hs),.HI

Lactopen —CH,—CH,—N(CH;),.HI

Penamecillin (Maripen)

Pivampicillin TH U VJrE N — CH,—OCOC(CH)s
S HUBT
Bacampicillin o
NIAN/KHIRO CH3;—CH—OCOOC,H;s
D
Talampicillin @_
H— o
G »e
D(-) s}
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Trong dé Estopen 1a khéang sinh chira viém duong ho hap duge sir dung nhiéu
trong nhitng nim 1950-1960. Cac hing JANSEN va RUSSEL d& ban tbng hop cac
penicillin chira 2 nhom ester (Penamecﬂhn) v6i hy vong qua trinh thiy phidn cham lai
va cac din chit nay s& ben trong mdi truong acid. Pivampicillin 1a khang sinh c6 hoat
phd rong, dung dudng ubng. Hién nay nhleu khéng sinh trong nhom nay khong con
duoc sur dung do phd tac dung khong khac mAy so vai cac pen1c1111n gbc va k¥ thust bao
ché d3 phat trién hon trude nhiéu.

2.1.5. Tong hop toan phan penlclllm V.

Penicillin. V (Phenoxy-methyl pemcﬂhn) dugc Sheehan va Henery -Logan tong
hop vao nim 1957. Day 1a penicillin duy nhéit duoc tong hop toan phén. Qua trinh téng
hop dugc thuc hién nhu sau:

Ngung tu t-butyl- phthal1m1d0-malonaldehydat véi D-pemclllamm HCI thu dugc
dan chét cua acid pen1011101c Khtr héa véi hydrazin dé loai nhém bao vé, sau d6 acyl
h6a nhom amin ty do méi tao thanh bing phenoxyacetylclorid.

Cubi cung 14 thuy phan nhém t-butyl-ester trong moi trudng acid va thuc hi¢n
phan tmg tao vong P-lactam véi tic nhén loa1 nuée 1a dicyclohexyl-carbodiimid thu
duoc penicillin V.

0 - | P
' CH ‘ |
HS > AcONa CHs
NCHCHO  + cH, — > NGH
HCLH;N—CH v 0 N ot
COOC(CHs); o (O NH
COOH O Oc(cHy); COOH
t-Butyl-phthalimidomalon - D.pepicillamin. HC!
aldehydate 1.H,N—NH,
2.HCl
C¢HsOCH,COHN e S HCI.H,N—CH o
6115 2 - .
cH;  CeHsOCH,COC Lo Nu CHs

GO NH- (C2HshN

|
OC(CH;); COOH OC(CH;); COOH
HCll ’ o

S CH; S CH;
C¢HsOCH,COHN— iH‘l/ CH CeHN=C=NCeH,,.... CsHsOCH,COHN — (H | CH;
3 ——— . NH
Hooc NH 7 o THU VIEN
COOH " COOK
HUBT

2.2. Ban téng hop va téng hep cac cephalosposis

Viéc chiét xuét, xac dinh ciu tricban-tong-hop-va-tong-hop-thanh cong cac
cephalosporm 12 mdt budc tién 16n cua héa hoc céc hop chét khang sinh. Cong viéc nay
duge bit dau tir nim 1948 khi Abraham va Newton chiét duoc tir m01 troeong nudi cay
Cephalosporin acremonium mdt hdn hgp cac khang sinh 3-lactam gdm: Cephalosporin
C, Deacetyl-cephalosporin C, Deacetoxy-cephalosporin C va Penicillin N.
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NH O
o } I H H
O\ll)\/\/C\HN_H{SI N R= —OCOCH; (Cephalosporin C)
0 LI R = —QOH (Deacety l-cephalosporin C)
oé 7 =—H (Deacetoxy -cephalosporin C)
COOH
o NH3
O\
j ﬁif
COOH
Penicillin N

Tir d6 bén canh céc cephalosporin tir nhién, hang loat cic cephalosporin ban téng
hop va tdng hop dua trén cac bd khung co ban 1a acid 7-Amino-cephalosporanic
(7-ACA) va acid 7-amino-deacetoxy-cephalosporanic (7-ADCA) dugc san xut va dua
vao diéu tri. |

2.2.1. San xuat acid 7-Amino-cephalosporanic (7-ACA)

7-ACA thu dugc khi thuy phén cit loai mach nhanh D-a-amino-adipic cua
Cephalosporin C. Hién nay dé dleu ché 7-ACA, ngudi ta di thuc hién theo hai phuong
phap: hoa hoc va sinh hoc.

Phuong phap hoa hoc dugc Morin thyc hién vao ndm 1962 va da dugc sir dung
rong réi d& san xult 7-ACA trong cong nghiép. Phuong phép sinh hoc dugc bét diu
bang phan tmg thuy phén Cephalosporin C nhd enzym cia Walton nam 1966. Nhimg
nam gan ddy, phuong phap nay da dugce tng dung vao san xult & mot sb nude tién tién,

- Phuong phap hoa hoc:
Trong khoang 30 nim gin day, viéc san xuit 7-ACA & qui md cdng nghiép duoc
thue hién tir Cephalosporin C theo hai cach sau:

~ Bao vé nhom -NH, bing ethoxycarbonyl-N-phthalimid va ester héa céc nhom
-COOH bang diphenyl-diazomethan hodc trimethylsilyl-clorid (huong A, cac dan chét I
va Il).

~ Tao mudi trén nhom -NH; va ester héa c4c nhém -COOH béng trimethylsilyl-clorid
(huéng B, dan chat III).

.

— Clor ha cacdanchy | POCI; hoic COCl,... trong dung moi
1a din chét clor ¢if hydroccx THU Vi EN rldln. Chuyén cac imino-clorid thanh
imino-alcol va thoy ohan ehc eteldarT oc 7-ACA hoic ester cua né tuy cach

chon hudng phanng.ban.dau.

7-ACA duol A8H THUCHETHHA A 941 mg khi diéu chinh pH=3 (pH déng
dién). Hi¢u suat tinh tr Cephalosporin C dat 8§0-90%.
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CEPHALOSPORIN C —
0
1. EtOCON @ CISiMes
0
2. PhyCHN,

S
ROOCQ—NH PCls / pyridin ROOCQ=N
Ri—V 0 No OAc — ™ R ¢ N_ - OAc
R, o CH,Cl, R

COOR
0
LR=Ph,CH- R, R/=
0
0
IL R=Me;Si- R, Ry'=
0

IIL R =MesSi- R,,R/'=H

H,N
N_ =~ OAc
0 ROOC
ROOC ¢=0 H;0" r;—N

COOH
—N
Ry 1'1 Ry MeOH
! H,N
: ! N~ OAc
.0
7 COOR
— Phuong phéap sinh hoc:

~do sau:

Dung Cephalosporin acylase dé thuy phinCaph

AR THU Vil
\"l 7 /

! (0]

-40 - +70 °C R,OH

(Ry = Me, Et, n-Pr,
i-Pr, n-Bu, i-Bu)

-
l OR2 N o OAc
R, o)

COOR

TA theo-sor
HUBT

NH, 0 '
/’\/\/lé'\ )
HOOC HN '1‘?'.'14’, \4"‘) I"'I'Vi” ey :’73"“
N = OAc =—3<ACA
O
’ OOH :
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Nubi cay mot sb chung vi khuén cé kha nang tao cephalosporin-acylase cao
(E. coli, Serratia sp.), chiét xuit va tinh ché enzym. C6 dinh enzym trén polyacryamid
hodc natri alginat. Deacyl hoa lién tuc tao 7-ACA. Phuong phap nay c6 thé sir dung
nhiéu l4n va hidu suét tét.

2.2.2. San xuat acid 7-amino-deacetoxy-cephalosporanic (7-ADCA)

Viéc phat hién ra sy tdn tai ca cephalosporin C va penicillin N trong cung mot
qud trinh 1én men nhur trinh bay & trén, dd tao y tuong din dén phuong phap san xuit
cac cephalosporin tir penicillin bing con duong hoéa hoc. Phuong phép nay cho phép san
xuéit cac cephalosporin & qui mé cong nghiép véi gia thanh ré.

Vi tri khong gian giéng nhau cua cac nguyén to H va nhéom -NH, trong ca hai
phan tir khéng sinh B-lactam Ia diéu kién de dang d thuc hién qué trinh bién déi héa
hoc ndy. Bang thuc nghiém ngudi ta thiy ring c6 2 vj tri trén vong thiazolidin c6 thé
m& duge, d6 l1a cac vi tri S1-C;, va C3-Ny (huéng A va B).

Morin, Jackson va cdng su di san xuét 7- ADCA tir penicillin G va V theo huéng
A qua trung gian penicillin-sulfoxid. Tinh kinh té ctua phuong phép nay phu thudc vao
* gi céc penicillin 12 nguyén liéu ban d4u va cach chon téc nhin ester hoa (c6 thé ding
p-nitro-benzyl-bromid, triclor-ethanol, trimethylsilyl-clorid...).

Penicillin-ester-sulfoxid dugc didu ché bing 2 cach:

- C6thé oxy hoéa penicillin (tic nhan NalQ,, O3 hoic H,0,) sau d6 ester hoa céac
sulfoxid thu duge.

— Hodc ester héa trudc, sau d6 céc ester ndy dugc oxy héa bing acid
percarboxylic trong moi trudng acetonitril hay cloroform.

Phan ung ester hoéa céc sulfoxid xay ra khé khin hon. Cac penicillin-ester-
sulfoxid c6 thé oxy hoa tiép dén din chét sulfon (v KMnOy).

Tiép theo 14 thuc hién phan ung chuyén vi kiéu Morin-Jackson véi cac ester-
sulfoxid trong dung méi ¢6 nhiét do s6i cao (dioxan, pyridin, toluen) dudi tac dung cua
acid hoac anhydrid va c6 mit base v6 co hodc hitu co. Péu tién 1a md vong thiazolidin,
tao ra cac dan chit sulfen-acid hosc sulfen-anhydrid, sau d6 xay ra qua trinh cong hop
trans noi phan tr dé thu dwoc epi-sulfonium-ion. Ion nay khéng bén va hd bién thanh
dihydro-cephalosporin. Dan chét dihydro dudi tac dung cia base (NEt;) tao thanh
3-deacetoxy- cephalosporm Mach nhanh & lién két peptid dwoc loai di tuong tu nhu
trong san xuit f=APA=PA-lori-nhémester=trrdc tién 13 tao mubi cua din chéit 7-
ADCA-ester voi, pgotdéii=sut{o T &4 441 ¢ B phan thu duge 7-ADCA.

HUBT
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, 24 3 S
CHs R—C—HN C RECHNe—— 2%
cH; _Ester hoa, CH3 _KMnO, “CHs
., ‘ . N A
“"COOR[ “COOR,
» H
o : Ry=p NO,CHy;CH~

G-Penicillin: R=C¢HsCH,— I CC13C2H2— ’

V-Penicillin: R=C4HsOCH,— Me,Si— - | - :
‘ CH;C000H
NalO, CHCN -
) Oxy hoa
9 3 R—C—HN 4%
R—CHin— "-CH _Ester o, "'CH; Morm Jackson
"COOH COOR[ e A ACZO/TOMH
Ac .
S SO—C~CH;
R—C—HN¢ i, R—C—HN
= CH;
'\CH N g . N
5 o COOR[ O CHJ
. COOR,
H
1.PChk . lj }-51 S . H,N! I-EI H S
b 2 AlcoholySIS p.TsOH.HzNj:—‘/ loai ester 2 ‘ |
c—H —_— =
I I SHOH N A N
4.pTsOH 0 _ @ © QOOH *h
Rl - COOR,
7-ACDA

' 2.2.3. Ban téng hop céc cephalosporm ‘

Trong qua trinh ban tdng hop cephalosporm céc h0'p chét 7- ACA va 7-ADCA
git. vai tro0 nhu 6-APA trong ban tong hop cac penicillin. Truéc day, cac
cephalosporin dugc ban tong hop chi yéu bing phwong phap acyl hoa nhém -NH; cua
7-ACA va 7-ADCA. Nhung hién nay di c6 nhiéu thay dbi va da tao ra nhidu khang
sinh dugc dua vao sir dung. Trong tuorng lai, nhém nay s& dong gép nh1eu khang sinh
méi nita trong diéu trj bénh trén co 50 thay dbi cac nhém thé & mot sb vi tri trén nhan
7-ACA va 7-ADCA.

2.2.3.1. Acyl héa 7-ACA va 7-ADCA | THU VIEN

bay 1a giai doan co ban dé tao cac khng th 24 A nguyén tic
cung glong Vo’l phan ung tao llen ket peptld TrANO NaAn TOTO NOYT (A TEnae: Illl[l

Céc tac nhan acyl hoa quan trong nhét [ clorid acid va anhydrid acid hén tap. Khi

dé cac nhém bao vé ester (c6 thé sir dung triclor-ethyl; benzhydrll trimethyl-silyl...) s&
duoc loai di sau khi d3 acyl hoéa.
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Céc cephélosporin ban tdng hop quan trong:

X H
RCOHN——:—r' ;
~ / N A
o Ry
COOH
Thé hé Tén ché phdm R R1
Cefalotin [L \/O\"/ Me - .
5 4 8]
Cefaloridine [% —\e -H
(Ceforin) S \ 4
Cefazolin =N ' N-N H
CNTFUN -
. \
]![ Q/N /\S/QS)\Me
| Cefapirin \ ~_ O~ Me _H
N S—CHy— \g/
Cephacetril (Celospor) NEC/\ \/o\n/Me ~H
O
Cefaloglycin NH, O~ _Me _H
O)\ \([)r
Cephalexin NH, —Me -H
Cephradin . NH, —Me _H
Cefroxadin- ‘ TH{U erN —OMe —H
HUBT
Cefacle z —Cl _H

|
=
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Cefadroxyl

NH: —Me -H
Ceforanide Qj/ T;H*{\ -H
“Ng N
NH, CH,-CO.H
I Cephamandol OH -N _H
N N
N
J X
Cephamandolnafete H . /E—T:I\N _H
S ]:1' '
Me
Cefonicid-sodium _CHO N—N H
. /i W\ -
N N
@i CH,SO3H
Cefoxitin-sodium S \/O\n/NHz —OMe
L1 o
Cefuroxime-sodium ~OMe ~_-O~_NH _H
I/jj\ ' \c[)]/
|
Cefotetan NH, N—N ——QOMe
0=C S aN /L ‘\N
\ ’,
=< S
HO,C S Me
Cefsulodin-sodium ' osH 0 H
5|0
— C~NH,
Cefotiam ‘g\ N—N —H
N / \
B P
HZN/kS kil
Tl VIEN
M Cefoperazon HUBT —H
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Cefotaxime-sodium HzNYS O~ Me —H
A, Y
N\OMe
Ceftizoxime-sodium HN_ S —H —H
ey
N\OMc:
Cefmenoxime HzNYS | N— —H
Nj\'( /\S /4}1 N
N\OMt: |
Me
Ceftriaxone-sodium HzN\"/S | M Ny ~OH —H
g X
T /\S)\N 0
'‘OMe
Cefodizime HN_ S e —H
Y3
e
“OMe COH
Cefixime HN_ _S —H
CH,
- \rlql/ | v
No /COOH
Ceftazidime HN.__S —H
o/ \
Tj\r -
N<,
M —~Me
COH
' Cefpirome HZNYS —H
| ‘
v j\( '
" o/ \
N~oMe —N
Cefepim HiN \II/S K <:l —H
N_l\l . /
N\OMz: e

Viéc phip-leai-cac-cephalosporin-chii-véu-dia vao phd tac dung, d6 bén vimg véi men
B-lactamase, cat tigfiehathic TeaphagEnd khong can cir vao thoi gian tim ra ching. Sau
day 1a phuong pliap bamtong | s T irin theo con dudng acyl hoa:

7 ;o
Ban tOu:. AV VLAV EL Y VLl YA V\aullulvl\ln.

Day 14 hai FRESEPEHG IR ERE @8 didu tri cac bénh nhidm tring dudng
h6 hép. Chiing ¢6 thé duoc fong hop bang hai phirong phép, déu ding tac nhén acyl héa
1a anhydrid acid h8n tap. Cac anhydrid acid hén tap dugc didu ché ngay trong qua trinh
acyl héa tir acid gbc va mét clorid acid ty chon.
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'NHR

1.NE NHR . .8
COOH 2.R-0COClI .
B N .~ R,
3.7-ACA o -
* R=t-BuOCO 7-ADCA .
‘A, I-? 1= OAc hoac
1. HCOOH hoic CF3COOH
2. Amberlite LA-1
NH, s
HN
N A Ry
o
COOH
Ry= OAc (CEFALOGLYCIN)
ZHCOOH R;=H(CEFALEXIN) -
(90%)
NHR s -
NHR -8 1.NE N
HN 2.ROCOCI
COOH X N P
To Z CH, o c;;l
R= CkCCH,0CO COOCH,CCY COOCH,CCly

7-ADCA-TCE

~ Bén tdng hop cefamandol va cefazaflur:

OR

D(-)
R= SM63
R= COCHC},

oL — oL

CEFAMANDOL

PR
Ri= \S/LN,N
Me

F3C— S—CHZCOHU:Q\/

CEFAZAFLUR COOR,

Ri= \S/LN,"N
Mo

AgF + (S, — F,C—S—Ag

R .
S
COOH _ cox M .
—_— +
= R
o]
X=+=BuOCO

X=Cl

ICH,COOH
—_—

COOR,

iy
N
AL

Me
R2=H hoic OAc
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Cefamandol 1a dai dién cua cephalosporin thé hé hai, kha bén viing véi men
B-lactamase. T4c dung chi yéu véi cac vi khudn Gram dwong va mot sé vi khudn Gram
am nhu E. coli, Klebsiela pneumoniae va Heamophilus. Cefazaflur 1a khang sinh chita
fluor trong phén tir véi muyc dich 1am tang tac dung va ting thoi gian ban thai.

2.2.3.2. Nhitng thay dbi trén nguyén tu C-3

Céac cephalosporin duorc ban tong hop tir 7- ACA ddu ¢6 nhém acetoxy g Vi tri
- C-3. Nhu vy trong thuc té su thay ddi don gian nhit & vi tri nay 1a dung 7-ADCA thay
cho 7-ACA, khi d6 s& thu duoc cac din chit 3-deacetoxy tuong tmg.

Khi thay nhém thé & vi tri 3 bing Cl ta c6 khang sinh cefaclor. Ngoai ra, con ¢6 the
thay thé bang nhiéu nhém khéc tai vi tr nay nhu: 1-methyl-tetrazol-5-yl-thio-methyl,
pyridinium, acetamid... (xem bang) dé tao ra nhiéu khang sinh cac thé hé khac nhau.

2.2.3.3. Nhiing thay ddi trén nguyén tu C-7

Nguyén tir hydro & vi tri 7-a trén nhan cephalosporin ¢ thé duoc thay thé bing
nhém methoxy. Dan chét 7-a-methoxy- ﬁ-ammo-cephalosporamc duoc tdng hop tir
cephalosporin C va cephamycin C.

Co nhleu cach dua nhom -OMe vao nhén nhung cAn tranh nhimg phan tmg khéng
mong mudn sau:

- Mg vong PB-lactam,

- Halogen hoa o vi tri 2,

— Chuyén lién két doi tr &8 —2

bé dat duoc ditu do, nguoi ta thuong ding phwong phap Koppel va Koehler dé
thuc hién giai doan nay. Céc ester-cephalosporin (thu dugc tir cephalosporin bang phin
ting ester héa ki€u Glaxo) dugc xir li véi hdn hop t-butyl-hypoclorit va lithium methylat
& -80°C thu duoc dﬁn chét 7-a-methoxy voi higu suit 70%. Phan {mg nay xay ra qua hai
giai doan: halogen hoa va thé halogen bang nhém methoxy. Deacyl hoa loai mach

nhénh thu dugc acid 7-a-amino-cephalosporanic. Acyl héa véi thlenyl acetyl- clor1d thu
dugc 7-0- methoxy-cephalotin.

. Nam 1972 Karady va cong su di ban tdng hop cefoxitin theo phuong phap
chuyén ddi acyl. Tir cephamicin tao din chét N-triclormethyl-carbonyl-bis-benzhydril
ester. Sau d6 cho_phan Ymg vdi N-trimethylsilyl-trifluor-acetamid va thienyl-acetyl-
clorid trong diclormethiaintiy Ay e g Vfé N |. Loai nhanh amino-adipyl bing cach
khir voi kém trong AcOva J-ester v&i hdn hop CF3COOH-anizol
thu duoc cefoxit HUBT
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CEPHALOSPORIN-C . _ . CEPHAMYCIN-C

: l Ester héa kiéu Glaxo i

OMe

, ; S
H H ¢ 1t-BuOCI HN
COH"'j'_—" 2.LiOMe ! "
—_— S
PN THEMeOH RN © v
RN oo 0 - COOR, OR;
Ry OOR; -80C
R=0CONH:;0Ac
Ri=Phthalyl; t-BuOCO; R:=CHPt R=R:=H hay R=ChCOCO; R:=CHPh
l Deacyl hod
H2
F3;C—CONHSMe; P OAc
CH,Ch COOR;
AcOH /Zn 1. Acyl héa
CF3COOH-Anizol 2. CF3COOH -Anizol
OMe v OMe S
* - OCONH, Ne__F# OAc
o~ N COCHPh2
H COOH COOH
Cefoxitin 7-Methoxy -cefalotin

2.2.3.4. Céc oxacephalosporin

Trong céc phin trudc ching t6i da gidi thiéu cac phuong phap thay dbi cac nhém
thé & cac vi tri C-3, C-7a, 7p dé tao ra cac cephalosporin méi. Phén nay s& dé cip dén
mdt thay d6i trén nhin cephalosporin. D6 1 thay nguyén tir S biang O trén vong
B-lactam dé tao ra cac oxacephalosporin. Khi dé siic cing cua vong sé& ting 1én, 1am
ting tinh “khéng phing” cia cic lién két trén nguyén tir N va lam manh hon hoat tinh
khang sinh. Bén canh d6, tinh than nu6c ciia khang sinh ting 1én va lam thay ddi tinh
thAm qua mang té bao vi khuén.

— Ban tdng hop moxalactam (latamoxef):

Latamoxef dugc hang Shionogi (Nhip-baits, AP ViR truong. Qua
trinh ban tong hop dugc thuc hién tir 6-AP AGtheg so-af) | -H IU B _[_

Sau khi bao vé cac nhém amin vaacid Tarbox; y héa thanh
sulfoxid. Epimer héa sulfoxid thu dugc trong mol truong x16m, s tac dung véi
triphenyl-phosphin dé md vong thiazolidin, Clor ho anh chat 2 o ihiu duoc, sau do
thay thé Cl bang I réi OH. Thyuc hién phan umg déng vong dudi tac dung cua acid
proton hodc acid Lewis thu duoc din chét 3-methylen-1-oxacepham. Cong hgp clor
(xtc tac anh sang) vao nhém methylen tao thanh 3-clor-methyl-oxacepham. Din chat

nay duoc xir li voi hipoclorit va liti methylat thu duge 7-methoxy-oxacepham.
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Cho 7- -methoxy-oxacepham (khéng c4n tinh che) phan img ngay voi 1-methyl-5-
mecapto-tetrazol-natrium dé tao nhém thé mong mubn & vi tri 3. Cubi cing 1a loai cac
nhém acyl va ester, sau d6 acyl hoa véi tac nhan mai theo cac phuong phap da biét thu
duoc latamoxef.

Ry

/

R;-CONH Rl CONH! PP
"R Irif . r(

COOR;
COOH

R, Ry
/ ¢ N\ 4 0
R COHN#+ Er <BBEO -' OH 1. Nal 5 NaHCOy Ry~ CONHu-
-— I | I |
\k \/g 2.Cu20 N\* \/L
Y DMSO/H20 O ;i
ook, o, tom,
1.Cy,
2. Piperidin
v, , ' Meg U
1 t-BuOCl g N 1. deacylation
RiCOMNe I ‘\j\/a LiOMe RaCOHN I | /L 2. acylation
o N _/ 2 /Z_N\ 0 3. deesterification
éOORi Na=S§ N/N
|
Me
Meo B
“°©‘E2;fm """ | J\A bs
N A
[o] H S N’N
COOH Ll'k
LATAMO XFF

Nhitng nghién ctru vé sy phu thudc giita cAu trac va tac dung sinh hoc da chi ra
rang nhém carboxyl cua ddng phan 7-p-acyl-amino-latamoxef lam phd tac dung ciia né
rong hon. Nguoc lai nhém 7-a-methoxy lam cho latamoxef bén hon véi beta-lactamase.
Nhém p-hydroxy giiap tang thoi gian ban thai, nhom 1-methyl-tetrazol-5-yl-thio & vi tri
3 lam téng tac dung voi vi khuin Gram am. P4y 1a m6t trong nhu'ng khang sinh c6 tac
dung t6t nhat hién nay.

2.2.3.5. Céc khang sinh monocyclo-beta-lactam

Khang sinh monocyclo- beta—lactam dau tién duge tim ra 1a norkadicin (1976).

1

Nhém nay cé cAlT e oo ! illin va cephalosporin.

Céc monobittam: do-h3j THY VI E N ) va Squibb (M¥) doc 1ap phat minh 1a

nhirg dai dién quin trang bt cidhhbm T fing dugc chiét tir cac chung vi khuén,
ma khong phai frwa-hman-tmymarr=Fronpadnhai ké dén cac khang sinh sulfazecin
(duoc chibt tir Ao/ IBHERSHIENY ABIOHE NP ibacter va Cromobacterium violaceum)
va izosulfazecin.
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Sulfazecin 8 . ~ Isosulfazecin Y

~ Téng hop toan phan monobactam
Monobactam duoc tong hop tir L-treonin theo phuong phap Squlbb nhu sau:

. OH
® OH
N, e HgN Boc-HN, .
_soch, NH; Me t-BocCl "Me
=]
oZ o TMeOH 5859

93% 90ty O NH,
L-treonin -
OMs ' OMs .
Boc-HN_ -, ' Boc-HN - Boc—NH
MsCl/ Pyridin r 'Me . 2-picolinSO; "Me __KHCO; - 8
— —_— £
CH c;l NN
80-90% O N],_[2 (8] NHS& e 8
- H L0 e coon
] 3 1\::'1€= H Me
. HCOOH _NH; . ACy1 héa. . H3N\'/j/u\"— I‘
y " N
70% . SN N
0 | , 583 ’ \38

'AZTREONAM

‘ Ester hoa L-treonin sau d6 chuyén nhém ester thanh amid v6i NH;. Bao vé nhém
amin bing t-butyloxy carbonyl-clorid (t-BocCl), sau d6 xir li voi metansulfonyl clorid
thu duoc din chit meziloxi. Sulfo héa nhom amid ctia meziloxi véi phirc 2-picolin.SO3
va tinh ché bang phuong phap chiét cip ion. Do6ng vong hop chét tinh khiét thu duogc &
trén trong diclor-etan ¢6 mat KHCO; cho hop chét vong.4.canh véihidu suit tot. Loai
nhém bao vé bing acid formic va acyl héalviitae miian aztreonam.
Pay la cephalosporin thé hé 3 co tac |ddng 16t ¥ T HU. Y [EN am am va
Pseudomonas thoi glan ban thai dai horn ce "'--.““or-" HUB T :

3. _BAN TONG HQP CAC TETRACYCLIN

Tetracyclin 1a nhimg hop chit chira khung octahydronaphtacen, c6 cau ‘tao héda
hoc goém 4 vong 6 canh. Day la nhom khang sinh ¢6 hoat phd khang khuén rat rong, bén
vitng nén c6 thé ding dudng udng. Do c6 nhiéu tic dung phu, dic biét 1a lam hong men
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rang, nén viéc sir dung nd d4 bi han che nhiu. Hién nay di cdm sir dung cho tré em
duéi 10 tudi.

Viéc san xqét céc tetracyclin bang con dudng sinh tégng hop duge thuc hién tir nAm
1948. Sau d6 nhiéu hgp chat ciia nhém nay da duge ban tong hop: Rolitetracyclin (1958),
Metacyclin (1960), Doxycyclin (1962), Minocyclin (1967).

3.1. Ban téng hop Rolitetracyclin

Huyén phi cia tetracyclin trong t-butanol dugc phan mg véi pyrolidin va
formaldehid thu dwgc Rolitetracyclin (phan img Mannich):

3.2. Ban téng hop Metacyclin va Doxycyclin

Do can tré khong gian nén viéc loai nhom -OH cuia oxytetracyclin (OTC) bang
phan img hydro hoa xuc tac cho hiéu sut thip (20-30%). Vi viy dé diéu ché din chét
6-deoxy-OTC trong tdng hop metacyclin va doxycyclin duge thuc hién theo phuong
phép khéc. So d6 phan tng nhu sau:

H;C CH Hs;C H
e QH N7 G, OH oH \N/C ’

N-Clorsucinimid
NH,

Z/HCl, NaHCO;,
AN £ 50% MeOH, Na,S,04
Ci i O] I &l o
oH 0 " O ZaSEEN THU VIEN d o
11a-clor-oxy-tetrac yelin- 63 12=heinc H U BT sthylen-oxy-tetracyclin
HCo cH
e 3
H,C OH N
OH
@"‘ NH,
OH
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Sau d6 cho metacyclin phan tmg v6i phenyl-mercaptan thu duoc 6-phenylmercapto-
metacyclin Khit héa dan chat ndy bing khi hydro véi xtic tac Pd, Ni thu duge hdn hop
hai ddng phan 6- a-methyl va 6-f- methyl Doxycyclin (6-a-methyl) duge tach riéng
bing cach tao mubi sulfosalicylat hoc sic ki.

/SC6H5 3C\ e

OH
METACYCLIN ——-»
Pd Ni
OH

OH O OH O O
' " DOXYCYCLIN

3.3. Ban téng hep Minocyclin

Minocyclin duge tong hop tir 6-demethyl-tetracyclin (12 san phdm khi 1én men
S. aureofacien khéng c6 chat dinh hudng tao nhom methyl) theo phuong phap dudi diy:

H3C\N,CH3 HSC\N/CH3

OH O OH O O

6-Demethyl-6-deoxy-tetracyclin

NO,
. [H] KNO3/HF Butyl-nitrit
NE,” “0c
OH OH
‘NZT
NO, H;C _CH;
OH
@ NH
N
Sl : . i !
IN  OH OH [ Cl)H & THU VIEN
HUBT

AR T

Khir héa 6-demethyl-tetracyclin thu| dugs,6rdemetbyla6-deax yeteiracyclin. Nitro
héa din chét nay véi hdn hop KNO3/HF l6-70°C thu duge bal dongphad 7-nitro va
9-nitro. Pdng phan 9-nitro khong mong mubn duoc chuyén thanh 7-nitro qua hop chit
trung gian diazo. Khir héa 7-nitro thanh 7-amino sau d6 methyl hoa bing hdn hop
HCHO/carbamid thu diroc san phdm cudi 1a minocyclin. Hidu suét tdng cong cia ca qua
trinh dat khoang 40-60%.

206



4, TONG‘HQ’P CLORAMPHENICOL

Tén khoa hoc:  D(-)Threo-1-p-nitrophenyl-2-dicloracetamido-1, 3-propan-diol
hodc 2, 2-diclor-N-[(1R, 2R)-1,3-dihydroxy- 1-(4-nitrophenyl)propan-2-yl]acetamid

Cloramphenicol durgc Ehrlich chiét tir mot loai xa khuin thu dugc & Venezuela
(Streptomyces venezuela) vao ndm 1947. Nho ¢ hoat phé khang khun rét rong va tac
dung chon loc véi Salmonela nén né duge sir dung rat phd bxen Maic du gy hai véi tiy
song (suy tuy) khi dung kéo dai, nhung cloramphenicol van con giir vi tri quan trong
trong diéu tri bénh thuong han.

Thoi gian déu, cloramphenicol duge san xuét bing con dwong 1én men chung xa
khuan Streptomyces venezuela (US Pat.2783. .871). Hién nay, cloramphenicol dugc san
xuét bang tdng hop héa hoc. Cé nhiéu cach tdng hop cloramphenicol khac nhau, nhung
trong cong nghiép phuong phép di tir p-nitro-ethyl-benzen la hay duogc sir dung hon ca.
Nguyén liéu ban dau nay dugc tong hop tir ethyl-benzen bing phan tmg nitro hoa, san
phdm phu o-nitro dugc loai di khi cit & ap sut giam.

Oxy héa p-nitro-ethyl-benzen bang KMnOj, trong méi trudng trung tinh thu duge
dan chét acetophenol. Bromo héa mach nhanh, sau d6 cho phan ung vdi hexamethylen-
tetramin (urotropin) thu dugc mubi urotropinic. Xir li mubi nay véi HCI trong CH,Cl,
cho d&n chét amin. Acetyl hoa bao vé nhém amin bang anhydrit acetic, sau d6 cho amid
ndy phan img v6i formaldehid trong méi trudng kiém nhe tao thanh hydroxy-methyl &
vi tri a.

KMnO Br, _
on(O-encen 2% oD 22 ox~Og-onen
0

Al(SOy); Y

NHCOCH;, NHCOCH;  Ac,0

| HCHO ) [
O,N C—CH CH,0H <—— O,N C—CH, « ON C—CH,
o NaHCO, I AcONa g

CH,
l A(O-CH-CH,),

H NHCOCH H NH
¢ ol ol 3 H* N z Acid D(+)-camphorsulfonic
~ OgN ?—CH—-CHZOH —» O,N O (IZ—CH—CHZOH
' OH 1
DL-Threo-2-acetain g THU MHsho-anifo-
1-(4-nitrophenyl)-1,3-prgpandiol H UB .T. ropandiol
"
_ NH=C—CHCl, C1,GHCOOEt H I;JHZ
| EEDHUE VYT T ON ”‘tH CH,OH
= =, : - OH
=7 5u
Cloramphenicol D(-)-Threo-2-amino-

1-(4-nitrophenyl)-1,3-propandiol
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Giai doan tiép theo 14 khir nhém ceton vdi tic nhén alummlum-lzopropylat theo
phuong phap khir Meerven- Ponndorf-Verley. Do tao thanh nguyén tur o} thur hai, nén
san phim [ hén ‘hop ddng phan threo va erythro. Hai dong phan ciu dang nay duoc
tach riéng nho ket tinh phén doan tir ethylacetat. Dan chit DL-threo sau khi deacetyl
héa duoc tao mudi véi acid D(+) camphosulfonic dé tach riéng ddng phan D(-). Acyl
hoa ddng phan D(-) threo véi ethyl-dicloracetat thu duge cloramphenicol.

Hop chét trung gian D(-)threo-1-(p-nitrophenyl)-2-amino-1,3-propandiol ¢co6 thé
dwoc tong hop tlr p-nitro-toluen theo mot phuong phép khic. Paiu tién la oxy héa p-
nitro-toluen bang MnO,. Benzaldehyd tao thanh dugc ngung tu véi glycocol ¢6 mat
KOH thu dugc DL-threo-o-nitrophenyl-serin. Ester hoéa nhém acid, sau d6 khir hoa véi
LiAlH4 d& dang thu duge diol mong, mudn. Cubi cliing 1a tich cac dong phan quang hoc
tir hdn hop racemic cia ching nh D(+) tartric.

So db cac giai doan phan tmg nhu sau:”

MuO, . H,N-CH,-COOH j‘ fﬁHZ
om-—@—cm — OZN@CH=O —_— » ON (—*CH~COOH
OH

DL-Threo-beta-(p-nitrophenyl)-serin

lROH/HCl
D-tartric \ R LiAIH, S
D(-)-Threo-2-amino- - O;N C—2CH—CH,0H «— OZN—©—C—*CH—COOR
1-(4-nitrophenyl)-1,3-propandiol (|)H (le

DL-Threo-2-amino-
1-(4-nitropheny!)-1,3-propandiol

THU VIEN
HUBT
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Chuwong 17
CAC QUINOLON KHANG KHUAN

PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Vin Hai

MUC TIEU HQC TAP

1. Trinh bay dwoc cdu triic chung va phdn logi cdc quinolon khdng khudn.

2. Viét dwoc so do phdn ung ciia phwong phdp Gould-Jacob trong tong hop cdc
quinolon khang khuan.

3. Trinh bay dugc tén khoa hoc, cong dung va phwong phdp téng hop cdc thudc
ofloxacin, peflacin, nofloxacin, difloxacin va enoxacin.

4. Viét dwoc so do phdn vmg cia phwong phdp Dieckmann trong tong hop acid pipermidic.

5. Trinh bay dugc phwong phdp déng vong enamin-ester va tong hop ciproﬂoxacih.

1. DAl CUONG

Quinolon khéng khudn 1a nhém cac hgp f:hét ¢6 tac dung khang sinh dugc tong
hop toan phan. Céng thirc chung déu 14 din chét cta acid 1,4-dihydro-4-oxo-quinolon-
3-carboxylic (1).

0]
COCH

Trong do:

Carbon & hai vi tri 6, 8 c6 thé duoc thay thé bing di t6 nito.

Vi tri Iretthéednhbdmthé-atleyl=eyelontkyl, aryl hay vong phu oxacin.
Vitd 7 c4#hé the banp T WL lf,:.. N dAn chét ctia nb), pyridinyl hosic methyl.
Vi tri § cO the the | RYUBT

V(‘)ng B coytinh thomy

Hop chét dau tién cua nhom nay diugc dia vao diéu tri nam 1965 13 acid nalidixic
voi biét duge 1a Negram (2).

Phén loai:

KTHDT2-T14 : 209




- — Céac qulnolon thé hé I:

@dfm‘ oo <:©\)Tm

N7 SN \
X Et

" ACID NALIDIXIC (NEGRAM) Q@) ACID PIROMIDIC (PURIM) (3) ACID OXOLINIC (URITRATE) (4)
0 ’ (o]
~ COOH COOH
j‘\N| | < T
Ft OCH;
CINOXACIN (5) ACID PIPERMIDIC (PURAM)(6) THIBXACIN (7)

0 0
| COOH . COOH
= N .
N
N &
CHs

ROSOXACIN (ERACIN) (8) FLUMEQUIN (APURON) (9)

_ Cac quinolon thé h¢ I c6 tinh acid, pK.=5,6 + 6,4, chu yéu c6 tic dung véi vi
khuan gram (-). Dung diéu tri cac nhiém khuin dudng sinh duc, dudng niéu.

— Cac quinolon th hg II: -

Nhém nay duge biét dén tir nam 1985. Hau hét céc quinolon thé hé 2 déu dugc thé
-F & vi tri 6 va vong piperazino & vi tri 7, pK, = 8,1 - 9,3.

Mot s6 hop chit dién hinh nhu sau:-

0O

OFLOXACIN (12) CIPROFLOXACIN 13)
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Céc quindlon thé hé I c6 tinh chét ludng tinh do nguyén tr N cua vong
piperazino va nhém acid & vi tri 3 gy ra. Hoat ph6 khang khuan dugc mé rong dang ké
doi véi: -

~ Céc vi khuén gram (-): truc khuin rudt, Haemophtlus Pseudomonas, trong do
c6 ca truc khudn mu xanh, Neiserria Gonorrhoeae (cAu khuén).

— Céc vi khuan gram (+): Staphylococcus aureaus va epidermidis (ké ca loai da
khéng penicilin va gentamicin).

Uu dlem ndi bét ctia nhém thudc nay 1a hip thy bt qua duong tiéu hoa nén dung
duong uong rét hidu qua. Thubc duge phan bd tap trung & mét sb t chirc. Do d6 c6 thé
dung dé diéu trj cac nhiém khuin phdi, tai miii hong, da, xwong.

— Céc quinolon thé hé I1I:

Bao gom gatifloxacin, levofloxacin, moxifloxacin va sparfloxacin. Hoat phd rong
chéng vi khudn gram duong, dic biét 1a voi Streptococcus pneumomae Mycoplasma
preumoniae, Chlamydia pneumoniae. Phd gram 4m rong nhung tac dung vdi Pseudomonas
kém ciprofloxacin. Pugc ding trong cac truong hop viém ph01 viém xoang, viém phé
quan... Gatifloxacin cfing duoc ding diéu tri nhidm trimg tiét niéu va lau.

~ Céc quinolon thé hé IV:

Bao gom trovafloxacin, alatrofloxacin. Thubc c6 tac dung voi vi khudn ki khi

trong khi van giit dugc hoat tinh chéng gram 4m va gram duong cua cac fluoroquinolon
thé hé 3.

2. PHWONG PHAP TONG HQP

2.1. Phwong phap Gould-Jacob

, Nguyen ly cua phuong phap nay dugc G. Lesler thuc hién dé tbng hop acid
nalidixic. Qua trinh tdng hop nhu sau:

— Ngung tu arylamin 14 v6i diethyl ethoxymethylen-malonat (EMME) (15) thu
duoc diethyl anilinomethylen-malonat (16) theo phan ing Michael. Diester 16 dugc dun
nong trong dung moi hiru co ¢ 250°C dé ngung tu thanh quinolon 19. Quinolon 19 cling
c¢6 thé dugc tbng hop tir 16 bang cach déng vong véi POCls, sau d6 thuy phan din chét
17 thu dugc trong mdi trudong kiém. Alkyl héa 19 & vi tri 1 v6i céc tic nhan alkyl-iodid
hodc dialkyl-sulfat thu dugce 20, sau d6 thiy phin nhoém ester & vi tri 3 tao thanh san
phim 13 acid carbosylied1=Vite-dénevinehorchit 16 c6 thé duge thue hién trong cac
dung mdi bén & njiétasead Tiddr th]E [siher hode str dung céac tic nhin dong vong
nhu POCls, acid palyphespho: gt lic caa APP (EPP).

SI.I Céll béIIU THY DIETL L 1LANNOTNET TR « 'Y l‘l"lo phép giéi thl’ch tai Sao khi alkyl héa
c6 kha ning thu dwacwasudan ehat vekalkylekay| N-alkyl. Néu ding dung méi khong
chira proton (DMt9-vorxue-tac-krem nhe-(Kz€03) thi thuin loi cho su tao ra san pham
N-alkyl.
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‘ 0
Et0OC COOFt .
. o OOEt
+ g : l
Y NH;  E0” ~H % N
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, H
. .
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o OH
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~
N
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Y

0
X X
RI OOEt OOH
LRI . ' - . I
R,SO
(R2804) > N N
. 21 ﬁ

20&

/

Ban chit va vi tri cua cac nhém thé X, Y cta hop chét trung gian 16 ¢ tac dung
huéng su dong vong theo cach (a) hay (b). Hudng (a) thuén loi cho viée tao quinolon.

Y NH

b
X- ‘Eto\(l? \ : 7
C
j’—cooﬂ 72 COOE
Q
Y N . rx THY VIEN
) 16 \ 0 .
=2 HMBT

1 v

Nguyén liéu diethyl ahilinomethylen—malonat (16) con dugc diéu ché theo phuong
* phap khéac nhu sau: :
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X

N C—,, + EOOC_ COOEt
NH2 Eto/ H ' \Cll'lz 16

Y
14 23 24

Dan chit anilin 14 dugc phan tng véi hdn hop ethyl formimidat (23) va
diethyl malonat (24). Hai phan g ngung tu duoc thyuc hién dong thoi tao thanh din
chét 16. Bing phuong phap nay, hop chit trung gian 19 c6 thé d& dang danh ddu
bang C', tir 46 cac dan chét cua no dugc dung dé nghién ciru v& su chuyén hoa cua
nhém nay trong co thé.

Phuong phép tdng hop dugc bt ddu tir methanol (d3 duoc ddnh diu C") nhu sau:

* Hi * M * Bi
CHy0H — > CHjl —o5» CH;CO0Na ——=> BrCH,COONa —XTs-
2 2

0
COOEt .
FOH/H,SO COOEt
— NCCH,COONa ——— 2% 5 Hz{;’\ 14+23 |
COOEt o N

* Ofloxacin (Oﬂocet)' 12) -

— Tén khoa hoc: Acid 9-fluor-2, 3-dihydro-3-methyl-10-(4-methyl-1-piperazinyl)-
7-oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazin-6-carboxylic.

— Tinh chit: bat két tinh vang ho#ic hoi xam, it tan trong nuée.

- Cong dung:

+ Tri nhim khuén duong niéu trén va dudi.

+ Tri viém phé quan man tinh, dic biét do vi khudn gram (-).

+ Tri nhim khuén tai miii hong, xuong, khdp.

~ Phuong phap tng hop:

T 2,3,4-trifluor-nitro-benzen (26), thuy phan véi KOH trong dung méi DMSO
thu dugc 2,3-difluor-6-nitro-phenol (27). Ngung tu 27 véi clor-aceton c¢6 mit K,COs
trong aceton sdi tao thanh 2-acetonyl-oxy-3,4-difluor-nitro-benzen (28). Khir héa déng
vong 28 véi khi-Homxtie-tdc-Ra-Ni-trong-ethangl thu dugc 7,8-diﬂuor-2,3-dihyglro-3-
methyl-4H-beny xazie29). #ug| poyg 28] voi EMME & 145°C duge din chat cia
malonat-ester 3052an dan ¢ i UB..E‘ 1g ethyl-polyphosphat (EPP) thu dugc
hop chat 3 vong eHsd=oT] 0x0-2,3-dihydro-7H-pyrido-[1,2,3-de]-
1,4-benzoxazin-5-carboxylal (317 Thily phan nhém ester cua 31 vai HCI trong acid

acetic & nhiét do s01; 5a0 36 hoimg thacidcarboxylic tao thanh véi N-methyl-piperazin
& 110°C trong DMSO thu duge Ofloxacin (12).
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F
CICH,C0CH; -
DMSO K,CO,4/As
2CO4/Aceton F NO,
NO, o

O.
OH 2 cid
27 . , CH;
COOE :
H2/ Ra-Ni P
145 145°C
O
COOEt F COOH
( 1. HCVACOH |
2. HN NCH,/II(?CV ,/\N N
\)\ CHy” CH;
OFLOCET 12

* Levofloxacin (12a)
- Biét duoc: Cravit, Levaquin, Tavanic, Quixin.

— Tén khoa hoc: Acid (35)-9-fluor-2,3-dihydro-3-methyl-10-(4-methyl-1-
piperazinyl)-7-oxo-7H-pyrido[1,2, 3-de]-1,4-benzoxazin-6-carboxylic hemihydrat.

— Cong thurc:

1/2 H,0
— Phuong phéap téng hop: . THU VIEN
2,3-Diﬂuor-6-nitrophenol (27) phan e yor T BT janon trong

aceton voi xtc tac K2C03 va KI, tao 28a. -Hydro-héa28a-trone-methanot™ xic tic Ni
Raney, thu dugc san phim dong vong §-dcetsk yiiaiiy 8- @ifns1103 - dihydro-4 H-
[1,4]benzoxazin (28b). Acyl héa 28b bimg-tic ntamn3.5= -dinitrobenzoyl clorld trong
pyridin ¢ 60°C thu duoc tinh thé mau vang racemat 28¢. Tach ddng phan ta tuyén (-)-N-
.G, 5-d1n1trobenzoyl)—3-acetoxymethy1—7 8-difluoro-2,3-dihydro-4H-[1,4]benzoxazin (28d) duoc
thyc hién nhé enzym lipoprotein lipase hép phu trén nhya Amberlit XAD-7 v&i dd sach
quang trén 99%. Thuy phan 28d trong moi truong alcol-kiém dé loai cdc nhém acyl,
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trung hoa san phim thuy phﬁn bing acid acetic thu dugc 28e. Xir ly 28e véi thionyl
clorid trong pyridin, sau d6 v6i natri borohydrid trong dimethyl sulfoxid thu duoc (-)-
7,8-difluor-2,3-dihydro- 3-methyl-4H-[1,4]benzoxazin (29a). Cac budc tbng hop t1ep
theo tuong tu nhir trong téng hop ofloxacin, trong d6 déng vong quinolon thuc hién véi
anhydrid acetic trong acid sulfuric dic ¢ 50- 60°C, str dung bor trifluorid diethyl-etherat
dé tao chelat trudc khi tién hanh phan ing véi N—methyl-plperazm San phidm S-(-)-

ofloxacin (Levofloxacin, 12a) duoc két tinh lai trong hén hop ethanol va dung dich
nudc ammoniac.

F Cl-CH,—C—CH,—O—C—CH; F
: g g H,, Ni-Raney
F NO >
2 K,CO;, aceton, K1 NO, CH;0H
OH o} o}
\ /4
CHrC,
27 28a  CHy—0—C—CH
: 0
cocl

ON_ NO,
F
F
O,N NO enzym
- NH 2 g ¢ no
O\)\/ N/ \\O ,
O s Pyridin 5 Amberlit XAD-7
M THF O\C/CHJ
0

28b 28 i
¢ o}

F F F
KOH 1. SOCL, pyridin
- NUUZRN — —_ > NH ™
N0 THF, NH 2. NaBH,, DMSO :
H
28d 0 28e 29a

(-)-7,8-difluor-2,3-dihydro-
3-hydroxymethyl-4H-[1,4]benzoxazin

COOC,H;s F COOH
1. AcOH, HCI, 130°C

2..N-methyl-piperazin, ’/\N N

S THU VIBN. T me? e
312 HUBT 12a

1. EMME, 140°C

_—

2. ACzo, H2SO4, 600C

* Pefloxac

A

— Tén khea-heersreid-i=ethyi-6=fiuor-i4=dihydro-7-(4-methyl-1- piperazinyl)-4-
oxo-quinolin-3-carboxylic.
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~ Tinh chét: bot két tinh tring, diém chay 270- 272°C (két tinh tr DMF). It tan
trong nudc, tan trong cac dung dich acid hoic kiém.

— Phuong phap téng hop:

Ngung tu 3-clor-4-fluor-anilin (32) véi EMME & 12§°C thu dugc diethyl 3-clor-4-
fluor-anilinyl-methylen-malonat (33). P6ng vong hop chéat 33 dudi taic dung cua nhiét
do6 tao thanh ethyl 6-fluor-7-clor-4-oxyquinolin-3-carboxylat (34).

Ethyl héa 34 bing ethyl-iodid trong DMF ¢6 mat kali-carbonat thu duogc ethyl
1-ethyl-6-fluor-7-clor-4-0xo-1,4-dihydroquinolin-3-carboxylat (35). Thiry phén 35 bang
kiém dé loai nhém ester, sau d6 acid hoa cho din chat acid 36. Cudi cing 13 ngung tu
36 v&i 1-methyl-piperazin trong pyridin ("gr 100°C thu dugc peﬂacin (11).

0
et Il R S @
N .
34 H
C,HsI/KK,CO4
DMF
i 0
N COOH F
PN i 1 o COOEt
1 — ) |
e N 24P
% ) c N
CoHs % CoHs

* Norfloxacin (10)
Norﬂoxacm duoc dira vao diéu tri tai M§ tir nim 1986.

— Tén khoa hoc: Acid 1-ethyl-6-fluor-1,4- dlhydro 4-ox0-7-(1-piperazinyl)-
quinolin-3-carboxylic.

— Tinh chét: bat két tinh trdng hay hoi vang. Nhay cam véi anh sang va do am, it
7 A x . .
tan trong nudc, con, aceton, cloroform. Tan trong ete, dé tan trong acid acetic.

— Cong dung: hoat phd khang khudn rong, c6 tac dung ca voi vi khudn gram (-),

gram(+), truc khuin mu xanh va tu ciu vang THU VIEN

~ Phuong phap didu ché: gidng pefloactiihuny oioi doprRor g ngung tu
36 v4i N-methyl-piperazin ma v&i mono N-carboclhoxy-piperazin,

* Difloxacin (40)

— Tén khoa hoc:. Acid 6-ffluor-1-(4-fluorophenyl)-1,4-dihydro-7-(4- methyl-]-
piperazinyl)-4- oxo-qumolm 3-carboxylic.

— Tinh chét: dang monohydroclorid 13 tinh thé, nhiét d6 néng chay 275°C.
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~ Phuong phap téng hop:

Difloxacin dugc diéu ché tir 2,4 diclor-5-fluoroacetophenon 37. Phan g cta
37 véi diethylcarbonat cho ester 38. Sau d6 ngung tu 38 vagi 4-fluoroanilin, dong
vong v6i formimidat va thay phan thu dugc din chét 39. Cudi cing 1a ngung tu 39
voi methyl-piperazin tao thanh difloxacin (40).

Trude ddy khi nghién ciru mdi lién quan céu tric tic dung ngu'(‘)i ta thiy ring
nhém thé vao nito & vi tri 1 nén 13 mach théng Khi tim ra difloxacin vé6i phd tac dung
rong, cuong dd tac dung manh ma nhém thé & Nj lai 12 nhan thom thi gia thiét nay da
dugc thay dbi.

0
Il
F COCH
3RO F C._-COOEt
+ =0 —>
Cl Cl EtO Cl Cl
37 38
L. é COOH COOH
N NCHJ
—-— —_—
2. N
N
3. Thuy phan © H;” ©

* Enoxacin (49)

— Tén khoa hoc: Acid I-ethyl-6-fluor-1,4-dihydro-4-oxo-7-(1-piperazinyl)-1,8-
naphthyridin-3-carboxylic.

— Tinh chét: nhiét dd néng chay 220-224°C (két tinh tir EtOH va CH,CL,).
- Cong dung: giéng Norfloxacin.
— Phuong phap tdng hop:

Téng hop enoxacin.(49).xuit.phat.tit.2.6-diclor-3-nitro pyridin (41). Phan {mg cla
41 voi N-carboéthexy=pipas: O EN Halogen thir hai dugc thé bang -NH;
v61 amoniac, sal (36 acetyl ho tic thu dugc acetyl 43.

o - HUBY
. Nhom nitto_cua 435 duoc khir hoa fao thanh dén chit tr1am1nopyr1d1n 44. Diazo
hoa 44 bang NaNLy, iong,aeid e atluoroharic, sau d6 dun néng muodi diazo 45 thu
dugc trong xylen,.tac thanh dan chat 46,

Thuy phéan trong acid dé giai phong nhoém amin, 1di tdng hop theo phuwong phap
Gould-Jacob thu dugc dan chét 47. Ethyl héa 47 bing ethyl-iodid, sau d6 thury phan din
chat N-ethyl 48 thu dugc enoxacin 49.
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8 | 0

2.2. Phwong phap déng vong Dieckmann

Tbng hop cac quinolon va acid pipermidic theo phuong phap Dieckmann dugc
thuc hién nhr sau:

OEt

' I
X7 | ot COOE'” /I COOE:
+ _ X, Y=CHhoac N
s

Z=H hu!c OE-W  W—
A
EtC1 l

II _OEt o
P AOCEL ./ JOOE COOEt < COOEt |
LI -0 —-/CE e 1)
2 CHQ (Phnn itug Dncckmann)
z Y 1 NH zZ Y N
5) Et” s
o j =\ THU VIEN
Br, X7 COoH X P '\/COO"' HUBT COOH
_r}'._)\ | By EnN ) 1l ]/
. H S " n ' " |
Z Y N - HBr 1 N r ST
: | H 1 i X >
56 Ft I <t

vt o FanW
X Y=N,Z=H1— A
Acid pipermidic ¢
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Trung gian 54 13 nguyén liéu cho phan img Dieckmann dugc tdng hop bing hai cach:

Tir othor-amino-ester 50 phan (mg véi ethyl-acrylat, sau d6 ethyl héa bing ethyl-clorid.
Hodc tir othor-clorobenzoat ethyl (52) ngung tu véi ethyl N-ethyl-B-alaninat (53).

Sau d6 diester 54 dugc dong vong ndi phan tir (phan tmg Dieckmann) c6 mit
alcol, kiém trong dung mdi dimethylformamid tao thanh 55. Tao ndi d6i & vi tri 2-3 qua
dan chét brom 56 rdi loa1 HBr trong Et;N thu dugc 57. Thiy phén loai nhom ester thu
duge quinolon mong mudn 58. :

Phuong phap nay 4p dung thuén tién cho nhém quinolon c¢6 vong B 14 pyridin hay
pyrimidin.

2.3. Phwong phap déng vong enamin ester

Déy 1a phuong phép tao vong A ciia cac quinolon tir d4n chit enamin, muc dich 1a
dé thu duoc céc hop chét c6 nhém thé sin trén nguyén tir N.

* Ciprofloxacin (13)

- Tén khoa hoc: Acid I-cyclopropyl-6-fluor-1,4-dihydro-4-oxo-7-(1-piperazinyl)-
quinolin-3-carboxylic

— Tinh chit: mubi clohydrat két tinh mau vang nhat, it tan trong nudc, rit it tan
trong con, khong tan trong aceton va ethylacetat. Mudi lactat d& tan trong nudc nén c6
thé 1am thudc tiém,

- Cong dung: twong tu nhung manh hon norfloxacin, c6 tac dung ca véi vi khuan
gram (-) va gram(+).

~ Phuong phép téng hop:

T 2,4-diclor-5-fluor-benzoylclorid (59), phan tmg véi diethyl malonat c6 mit
magie ethylat trong ether thu dugc diethyl 2,4-diclor-5-fluor-benzoyl-malonat (60).
Thuy phan va decarboxyl hod trong nudc dudi tic dung cua acid p-toluen sulfonic dugc
2,4-diclor-5-fluor-benzoyl-acetat (61). Cho 61 phan ung véi triethyl-ortho-formiat trong
anhydrid acetic ¢ nhiét d6 s6i thu duoc acrylat 62 X li 62 vdi cyclopropylamin trong
ethanol thu duwoC Tramin 63, 0 b5 vor NaH trong dioxan & nhiét d6 s6i cho
acid 7-clor-1-cyq Lopropyl 61 THU VIEN xo-quinolin-3-carboxylic (64). Cubi

cung ngung tu 64 VEIpinera’ HBUEJ 1u dugc ciprofloxacin (13).
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So db tdng hop nhur sau:

0 @]
F COCl F & COOEt F o (H H,COOEt
CHy COCRY), cH . CHh h0
- COOEt | —
OR;
1 1 Mg(0R) cl ) 1 e ] HC(OR)
59 %0 (1]
3 8]
E COOEt F . ___COOEt
= “‘C/ ¥E,—<] CH” MaH
| i _md ‘ I MH
o ICH - 1 CH Dibxan
62 OEt 63 NH

Ay

COOH COOH
| —_— |

ATk

CIPROFLOXACIN
&= THU VIEN
EEY HuBT

220



Chuong 18
CAC THUOC HORMON

PGS. TS. Nguyén Dinh Luyén

MUC TIEU HQC TAP

1. Trinh bay duoc tén khoa hoc, cong dung, phiong phdp téng hop cdc thudc hormon
tuyen gidp.

2. Trinh bay dwoc tén khoa hoc, cong dung va phuong phdp téng hop cdc thudc
hormon steroid.

1. BAI CUONG

Hormon la nhimg hop chit do cac tuyen ndi tiét trong co thé san sinh ra, tac dung
nhanh, manh trén céc t6 chitc ciia co thé va ¢é anh hudng 16n dén hoat ddong séng cua
nguoi va dong vat.

Hormon dugc dung voi 4 muc dich sau:

Thay thé hormon thiéu.

— D01 khang vai hormon khac.

Gitip chuyén hoa.
Chén doan bénh.

Phén loai hormon:
— Theo chu triic hoa hoc:

+ Céac hormon c6 cau tric protid hoéc acid amin.
Céac hormon steroid

+

Theo hé ndi tiét:

Hormop h“nén n;én
Hormoy tuyen st HU VIEN
Hormon Myany HUBT

Hormon {

+ + + + 4+

Hormou. vo thugng than

Céc thudc hormon dugc sir dung ngdy cang nhiéu va 1i nhom thube c6 gia tri
kinh t€ lon.
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2. CAC THUOC HORMON

2.1. Hormon tuyén giap

Tuyén giap trang ndm & ¢, truée khi quan, gdm hai thuy nbi véi nhau qua eo giap
trang. Tuyén gidp san sinh ra cic hormon chinh 1a thyroxin va triiodothyronin. Céac
hormon nay kich thich qua trinh oxy hoa & cac m6, dam bao hoat ddong binh thirong cua
co the. _

Khi bj thiéu ning giap trang, tré em cham lén, khong phat trién tri tué. Nguoi 1én
bi chimg mach chdm, giam than nhiét, gidm trao d6i chat co ban, gidm hoat déng tri
ndo, budu c6. Dung thyroxin cé thé chita dugc bénh nay.

Khi bj wru ning tuyén gidp thi s trao dbi chit cua co thé tang 1én, sit can, mat 16i,
tuy€n gidp to 1€n (bénh basedow). B¢ chita bénh nay can dung thudc methyl thiouracin

(M. T.U.), amino-thiazol, propyl-thiouracin (P.T.U). Neu ning phai phiu thuat cit bo
tuyén giap hodc ding tia X ph4 huy mét phén.

2.1.1. Thyroxin (T4)
—~ Biét dugc: Euthyrox, Levothroid, Levothyrox, Synthroid...

— Tén khoa hoc:
(-)3-[4-(4-hydroxy-3,5 di iodophenoxy)-3,5-diiodophenyl] alanin
_ 1 o
HO |
OH
NH
| o 2

— Thyroxin duoc E.C. Kendall chiét tir tuyén giép trang nim 1915.
~ Tinh chit: |
- Tinh thé hinh kim, mau tring. Khong mui vi. Nhiét do néng chay 231 233°C

(dang racemic), 235-236°C (dang ta tuyén). Thyroxin ty nhién la dang ta tuyen [(I]D "4 4°
(c =3/ ethanol 70%). Khong tan trong nudc va alcol. Tan trong acid va kiém nhe.

- Cong dung: ding diéu tr1 thidu ngFE TITAT BT TrrHE o T gdy udng 1
- vién 50pg. Lidu duy tri ngay udng 1 lan 1 jiglke thé rdris 544 EN c t_Tnh mach
50pg-100pg/ngay. HUBT

B Y A Y A TN ™. . At atAaAl

— Dang ding: vién nén 25 pg;‘ 50pg 75 T Modc bdt pha
tiém, lo 50pg; 100ug (dang mudi Na).
— Phuong phéap tdng hop:

Thyroxin duoc Harington tng hop vao niam 1937. Qua trinh tdng hop gdm céc
giai doan sau:
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1. Téng hop 3,5-diiod-4-(4’-methoxy-phenoxy)-nitrobenzen (3)

I 1 : :
K,CO
CH3OOOH N 1~%_=—>—No2 == c11304<;>—0—<\;>7m2 + KI + COy + HyO

‘Pun hdi luu hdn hop cua p- methoxy phenol (1) va 3,4,5-triiod-nitrobenzen (2)
trong dung mdi methyl-ethyl-ceton vé&i xuc tac K2C03 trong thoi gian 16 gio. | Két thuc
phan tmg, acid hoa bang acid acetic va cét loai dung moi. Can thu dugce duge két tinh, lai
trong acid acetic. San phdm c6 do chay 144° C, hiéu suat 65%.

2. Téng hop 3,5-diiod-4-(4’-methoxy-phenoxy)-anilin (4)

I I
SnCh, / HCI
CH3OO Q NOo, —onCh/HCL CH;0 NH,
AcOH
I 3 . . 1 4

Hoa tan din chét nitro 3 trong acid acetic, thém SnCl, va suc khi HCI dén bdo hoa.
Hbi hru khdi phan ung dén khi phan ung xay ra hoan toan. Lam ngudi, trung hoa bang
NaOH va chiét bang ether. Ct loai dung médi va két tinh lai can thu dwoc trong ether dau
hoa. San phim 4 dang base c6 do chay 121-122°C, dang clorhydrat c6 d9 chay 201°C.

3. Tng hop 3,5-diiod-4-(4’-methoxy-phenoxy)-benzo-nitril (6)

1 I
HN02 (<] 2]
4 —— | CHO N=N [CI — CH;0 CN

Suc hoi amyl-nitrit qué thira vao huyén ph cua 4.HCI trong acid acetic da dugc
lam lanh. Muo1 diazo § duogc tao thanh dang dung dich mau vang cam. Dung dich mu6i
diazo dugc d6 vao hén hop da dugc chuén bi san gom KCN va CuSOj trong nudc. Pun
néng nhe. Loc thu két taa.

Hoa tan tia trong benzen & nhiét d9 séi, loc b cin. Lam khan dich loc va cét thu
hoéi dung méi. Két tinh lai cin thu duoc trong methyl ethyl-ceton. San pham 6 c6 do
chay 167-169°C.

4. Téng hop 3,5-diiod-4-(4’-methoxy-phenoxy)-benzaldehyd (7)
1>_ THU VIEN
/4

I
cso—{| NP, HUBT Q@
P ’ I

DAn chét cyan 6 dugc khir hod thanh imin v6i SnClz c6 mit HC1 khi. Sau d6 thuy
phén imin thu dugc véi HCl lodng. Aldehyd 7 dugc két tia tir mi trudmg thuy phan, loc
va két tinh lai trong acid acetic.
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5. Tong hop thyroxin (11)

Dun céch thuy mét hén hop gdm aldehyd 7, AcONa, acid hypuric va Ac,O trong
15 phut. Sau d6 hdn hop phan img dugc d6 vao nudc da, khudy k¥ va loc thu két toa
aza-lacton 8. Két tinh lai trong acid acetic bang, san phim dang tinh thé hinh kim, d6
chay 211°C, hiéu suit 90%.

Thuy phén aza-lacton 8 trong moi trudong ethanol, c6 mit H2804 10% thu dugc
ester cinamic 9. :

C¢HsCONHCH,COOH 0
7 > CH0 CH=?—( .
ACZO L
» /o N=L s
CeHs g . »
T
NHCOC NH
sHs HI+ P ‘ FH2
CH;0 CH=C—COOC2H5 — HO CH,-CH-COOH
10 1
I l I
.
HO CH,—CH-COOH
1 I

Xir li 9 v6i dung dich HI, ¢6 mit phospho d6 dé khir hoa lién két kep, sau d6 thuy
phéan trong HCI lodng thu dugc acid amin 10. Cubi cung 13 iodo hod 10 véi dung dich I
trong K1 thu dugc thyroxin (11).

Phuong phap tdng hop trén ddy cho hiéu suft thap, dic biét 1a 2 giai doan cubi. Vi

vdy, trong cong nghiép, hi¢n nay ngudi ta thuong san xuét thyroxin di tir L-tyrosm (12).

Hiéu suit tdng hop tur L-tyrosm ¢ thé dat 26%. L-tyrosin (12) c6 thé didu ché bang

cach thuy phan mot s6 dang keratin c6 trong tu nhién. Phan tmg thuy phan didu ché
L-tyrosin nhu sau:

100 phén simg trdu, bd da dugc bao vun, dun hdi luu v6i 600 phan acid HSO4
30% trong khoang 24 gid. Trung hoa bang sua v01 loc D1ch loc ¢d b6t nude, acid hoa
dén pH=4-5, dé ket toa. Loc thu két tua, k€T T Ia
THU VIEN

N,
HOO —t HUBT

12

2.1.2. Liothyronin (T3)
' — Biét duoc: Cytobin (Pfizer); Cytomel; Tertroxin (Glaxo Wellcome); Triostat.
— Tén khoa hoc: 3-[4-(4-hydroxy-3-iodophenoxy)-3, 5-diiodophenyl] alanin.
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- Cong thire:

HO i
' \OH
NH2
| ¢]

— Tinh chit: Liothyronin (T3) dang tinh thé mau tring, nhiét 46 nong chay
236-237°C. D quay cuc: [aly " = +21,5° (c = 4,75 trong hdn hop 1 phén HCI IN +2
phén ethanol). Khéng tan trong nuéc, alcol. Tan trong kiém tao mudi Na hoi nau.

— Cong dung: manh gip 3-10 lin thyroxin. Dung didu trj thidu nang tuyén giap.
Tac dung nhanh (1-3 ngay) va thai trir cling nhanh (3 ngay).

— Liéu ding: ngudi 1on 25 ug/ngay, dung trong 1-3 tuln. Sau d6 tang dan liéu dén
SOug/ngay Tré em 5 p.g/ngay trong tudn dau, sau ting dan 1én dén 15-20pg/ngay. Dang
dung: mudi Na, vién nén 5ug, 25pg, S0ug.

— Phuong phép téng hop:

Liothyronin duoc téng horp tr L-tyrosin (12). L-tyrosm (12) dugc nitro hoa thanh
dinitro-L-tyrosin (13). Acetyl va ester hoa 13 dé bao vé cac nhom -NH, va -COOH thu
dugc dan chit 14. Ngung tu 14 véi p-methoxyphenol thu dugc trung gian chinh ethyl
(4-methoxy-phenyl)-3,5-dinitrophenyl-N-acetyl-L-tyrosinat (15).

Khir hoa 15 véi khi hydro xtc tic Ni-Ra thu dugc diamin 16. Diazo hoa 16 trong
mdi truong acid iodhydric, sau d6 thuy phén thu dugc din chit diiodo 17. Cubi cing 13
demethyl hod 17 bang HI trong acid acetic, sau d6 iodo hoé véi I, trong ethylamin tao
thanh san phdm Liothyronin (18).

So db téng hop nhu sau:
NO
HNO, 1. Acetyl hoa
HO CHz—(’r‘H—COOH — HO CH,—CH—COOH ————m—»
NH 2. Ester hoa
12 2 NH,
No; 13
NO,,
p Methoxyphenol
HO CH2—$H—COOC2H5 CH;0O CHg—CH—COOC2H5
NHCOCH; NHCOCH3
NO;, 14
S\ THU VIEN
Ho/NiRa 54 . 1.HNO,/HI
-2/N—L> CH;O 8 y) _O_'/ HUB T :2H5 ___’2_>
# 2. Thuy phan

. / ANAAN A any

i I
1. H/ACOH
CH;0 e} CHZ—CIIH—COOH — » HO 0O Hz—(ljﬂ—COOH
NH, 2 Lyfethylamin NH,
1 17 I 18 1
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2.1.3. Bét tuyén giap (Thyroid)

Puoc lay tir tuyén giap dong vét. Chira 0,17-0,23 % lod, trong d6 khong c6 iod tyr
dg hodic céc dang din xuét khac. Ding chita bénh dén bAm sinh & tré em va bénh buéu
c0 0 nguoi lon.

~ Phuong phép san xuét:

Tuyen giap lon dugc 14y tir 1o mo bao quan trong t lanh. Loai hét m& va thit bam
bén ngoai, rira sach bing nudc mu01 sinh li. Sau d6, xay nhé va ngam trong aceton dé
loai hét m&. Loc loai dung moi va sy kho. Nguyén liéu nay cé thé dugc sir dung dé san
xudt vién nén.

- L‘iéu ding: thiéu ning tuyén giap: 60mg/ngdy. Budu cb: 15-30-60 mg/ngdy,
sau tang dan dén 120mg /ngay, dung trong 2 thang. '

2.2. Thubc khang giap trang

Bénh uu nang tuyén gidp (cudng gidp trang) do tuyén gidp tiét qua nhidu hormon
khién thé tich tuyén giap trang tiang theo, tao budu. Truong horp nhe c6 thé diéu trj bing
céc thubc khang gidp trang, Truong hop nang thuong phai phiu thuat, tuy nhién truéc
khi phu thuat, ngu'cn ta cling cin ding cac thubc khang giap trang. Céc thubc khang
giap trang 13 cac din xuét vong cta thioure nhu 2-thioimidazol va 2-thiouracil. Co ché
tac dung cua cdc hop chit nay 1a ngan can viéc gin iod vao céc tién chét dé tao ra
thyroxin va liothyronin.

2.2.1. Propyl-thiouracil (PTU) (1 9)

- Biét dugc: Propacil (Chugal) Propyc1l (Kali-Chemie); Propyl-Thyracil
(Frosst) Thyreostat II (Herbrand).

— Tén khoa hoc: 6-propyl-2-thiouracil.
~ Cong thuc:
H
CH;CH,CH, _N_ _S

NH ‘
@ THU VIEN

— Tinh chét: bdt két tinh tring, vi ding Ratkhe HURT trong alcol,
kho tan trong ether, cloroform. Tan t6t trong KTEAT THIEE AT TONE THay 219-221°C.

— Cong dung: ngin can qué trinh gihiod vac protein thanh dang iod it co, 1am
tuy€n giap nhé di. ‘
. Cuong d6 tac dung cua céc din xuét thiouracil 'phu thudc vao do dai cua mach
ngang. Vi du: '
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R Tén thuéc Cudng do
CHs Methylthiouracil (MTU) 1
CeHsCH> Basden ' 10
CaHy Propylthiouracil (PTU) 11

+ Phuong phép téng hop:

Ngung tu 3-oxo-hexanoat ethyl vdi thioure:

9 HN_ H'
C3H7_? + (|:=S ——— CH3CH2CH2 N\(S
HZC\ NH, l
NH
— H

00 gy

O s}
20 19

Nguyén liéu 3-oxo-hexanoat ethyl dugc tbng hop tir malonat-ester theo so db sau:

_COOC(CH;s); Mg
H,C + C3H,COCl —— C;H;COCH,COOC,Hs + (CH3),C=CH, + CO,

“CO0C,Hs
2.2.2. Benzyl- thiouracil (22)
—~ Biét.dugc: Basden

— Cong thirc:

H
CeHsCH, N\]/S
WTYNH

0]
22

— Cong dung: ngin can qua trinh chuyén hoa Iod sang dang hiru co. Hép thu nhanh,
thai trir nhanh qua than (qua ca sifa me va nhau thai). Dung dicu tri bénh basedow, cuong
gidp. Liéu dung: lieu duy tri 4 vién (25mg) / ngay. Dung lién tuc trong 18 thang.

2.2.3. Methyl-thiouracil (MTU) (23)

- Biét duoc: Antibas THIP VI EN
HUBT

.’ 2, 'S
o < ¥
K”/NH _
O .
23

Thyreostat 1
—~ Cong thite:
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— Tinh chét: dang tinh thé, vi déng. D& thing hoa. Kho tan trong nudc lanh, tan
nhiéu hon trong nudc s6i. Khéng tan trong cloroform. Tan trong kiém.

— Cong dung: gidng nhu propylthiouracil nhung yéu hon va doc hon.
— Liéu dung: 0,2g / ngay.

2.2.4. Carbimazol (24)
— Biét dugc: Neo-mercazole (Roche); Neo-Thyreostat (Herbrand).
— Tén khoa hoc: I-ethoxycarbonyl-3-methyl-2-thio-4-imidazolin.
~ Cong thirc:

N. _N o
H;C” \“/ ~COOC,H;s

24

— Tinh chit: bt tinh thé, mui thom, vi hoi ding. Nhiét d6 néng chay: 122-125°C.
Rt it tan trong nudc, tan trong alcol ether aceton, tan nhiéu trong cloroform.

— Cong dung nhin imidazol dugc phat hién co tdc dung khang glap trang.
Carbimazol ngin can sy tao thanh T3 va T4 va loai b6 dan iod ra khéi té bao tuyen glap.
La thubc hap thu nhanh. Duoc dung dleu tri cudong gidp, bénh Basedow ning va
Basedow t4i phat sau khi phiu thuat tuyén giap. Ubng truroc khi phau thudt tuyen glap
va ding phbi hop trong didu tri bang iod phéng xa, nhiém ddc tuyén giap, cudng giap
khi thai nghén.

— Liéu dung: lidu tn cong 20-60mg chia 4 1in /ngdy. Sau giam dan dén
20mg/ngay. Dang vién nén 5mg. -

— Phuong phép téng hop:
CH(OC,Hs), —

= CICOOC,H
+ KSCN — §  N_ch, s, H5C200C—N\n/N—CH3
SK §

NHCH; Y
25 24

Ngung tu diethyl acetal cia methylamino-acetaldehyd véi kalithiocyanat thu dugc
metimazol-kali (25). Sau d6 cho 25 phan {ng voi ethyl-cloroformiat tao thanh
carbimazol (24).

2.3. Hormon vé thwong than v THU VIEN
2.3.1. Pai cwong HUB T
V(") thuong thé.n lé. hal tuyén ﬁp lén djnn EOAR VA ONTOYC CNIA 1ATN DA ninap'®

~ Phan 16i: sinh ra adrenalin, noradtenalin

— Phin vé: sinh ra cac hormon steroid, theo tac dung sinh hoc, ngudi ta chia lam
ha1 nhom chinh:

a. Nhom glucocortlcosterozd Hormon chinh 13 hydrocortison, tic dung chu yéu
1én chuyén hoa glucid, k& ca protid va lipid.
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b. Nhém mineralocorticosteroid: Hormon chinh la aldosteron, tac dung chu yéu
1én su trao d61 muoi khoang.

Hién nay, d4 tim dugc khoang 50 hormon steroid & tuyén thuong than. Cac
hormon nay c6 vai tro quyét dinh sy séng Steroid 12 cAu triic ciia 5 nhém thudc thiét
yéu: Glucosid trg tim, corticoid chéng viém, hormon sinh duc (ngtra thai, ting luc), acid
mat, vitamin D.

Cau tric khung steroid: nhin phenantren va vong cyclopentan két hop tao thanh
khung steroid 4 vong ngung tu: Cyclopentanperhydrophenantren. Cac vong cua nhén
duoc danh s6 A, B, C, D. Khung steroid dugc danh sb tir 1-17, sau d6 dén cac nhom thé
va mach ngang:

2.3.2. Cac thubc steroid

2.3.2.1. Cortison acetat (26)
- Biét dugc: Cortistab; Cortelan; Cortisyl.
— Tén khoa hoc: 17,21-Dihydroxypregn-4-en-3,11,20-trion-21-acetat.
~ Cong thitc: |

CoaHanOQp-= 402,5

- Tinh o Batkayinh . VAN 45 dong chay: 235-238°C. Kho tan trong
nudc, dé tan trohg -diclord HUEBk eton, ethanol. Trong dung dich acid
sulfuric c6 maulvangichdme-hmimhramane=fei=29 = +164° (¢ = 0,5 trong aceton).

- Cong Ldung. hoat _tinh khan gvicm. | rdt manh do chuyén thanh dang
hydrocortison & gan. Cortison khong c6 tac dung tai chd, khi udng c6 tac dung hon khi
tiém bip. Ding trong cac truong hop thiéu nang thuong thén, thiu ning tuyén yén.
Dang dung: vién nén ho#c hdn dich tiém 25mg.
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— Phuong phap téng hop: .
Nhiéu loai Sterol thién nhién dugc ding 1am nguyén lidu dé téng hop cortison nhu:
— Acid mit (acid hyodesoxicholic),
— Céc sterol: Stigmasterol, cholesterol,
— Sapogenin: Diosgenin, hecogenin,
~— Glucosid: Sarmentogenin,
— Alcaloid sterolic: Solasodin.

Tuy ngudn nguyén liéu cé thé khai thac dugc ma mdi nude san xuit cortison b%\l}g
cac phuong phap khac nhau. Ching han: Phap di tir acid mét, M§ dung diosgenin lay
duoc tir Mexico, Nga dung solasodin, Anh dung cholesterol.

Phuong phép téng hop cortison tir diosgenin nhu sau:

o}
CH, cH,
o}
(CH;C0),0/200'C CrOy/CH;COOH
_—

HO

HzOz/N aOH
—_—_—

AcO

HBr/AcOH
——

34 nocH,,
=0

K -mBr i | 5 THUH V | EN
ey /\VE HUBT

)

LN N T

S
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Diosgenin (27) duoc acetyl hoé bing anhydrld acetic & 200°C thu dugc pseudo-
diosgenin (28). Oxy hoa 28 véi CrOj; tao thanh din chét 20-oxo 29. Thuy phéan 29 trong
acid acetic thu dugc 16- Dehydropregnenolon acetat (30). 16-DPA (30) la trung gian
tdng hop nhiéu thude steroid khac.

Oxy hoa 30 bing nudc oxy gia trong moi trudng kiém thu dugc 160170 -epoxyd
31. D4n chit epoxyd 31 duoc oxy hod theo kiéu Oppenauer véi tic nhan Aluminium-
isopropylat trong cyclohexanon thu duoc oxy-progesteron 32. Iodo hoa 32 trong dung
mdi furan véi iod tao thanh 21-iod-oxy-progesteron 33.

Thuy phan 33 trong hén hop dung méi aceton-ethanol thu dugc din chit
21-alcol 34. Xir li 34 v6i HBr trong acid acetic thu dugc din chit 16-Brom 35. Loai
Br bing phéan ing hydro hoa xuc tic Ni-Raney hosc Pd/C thu dugc 11- -desoxy
cortison 36. Hop chét 36 con dugc goi 1a S-Reichstein, 14 trung gian co ban téng hop
nhiéu corticoid khac.

Tao nhém -OH & vj tri 11 cua 36 theo phuong phap Peterson bang vi sinh vat
Cunninghamella Blakesleasia tao duoc Epi-cortison 37. Cudi cung 1a acetyl hoa, sau d6
oxy hod véi CrOs thu dugc cortison acetat (26).

2.3.2.2. Hydrocortison (38)
Biét dugc: Acticort, Hydrocort, Unicort...

Dang acetat ester 39: Cortef, Colifoam.
Tén khoa hoc: 11-f,17,21-Trihydroxypregn-4-en-3,20-dion.
Cong thic:

Cy1H3005 = 362,5 Cy3H3,06 = 404,5

— Tinh chéit: bot két tinh trang, nhiét do non§ chay: 220°C. Thuc té khong tan
trong nudc, khé gantrong-diclormethan=ethaneol o, = =158°(c=1 trong dioxan). -

— Cong dung: hydroccn THU V! E‘N hg than tiét ra, tac dung nhu cortison
nhung manh hon 235945 H47 1 L BT ing, dat ndng d6 cyc dai trong mau sau
1 gid. Ding trong-cac-imiong-hop-thicunang-thueng thin, suy thuong than (bénh Adison)
hodc sau cat thurgn gethéo. shiignvd bingn ubng 20mg sing va 10mg chidu. Chéng viém: Tiém
(IM) vao té chuc-mem +00-200mgHan—tiemvaokh6p 5-50mg/lin, dang acetat.

Dang duing: vién nén 5, 10, 20mg hodc hdn dich tiém lo Sml chira 125mg dang acetat.
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 — Phuong phép tong hop:

-C6 nhiéu phuong phap tong hop hydrocortlson di tir cac nguyén liéu khac nhau
va dugce thuc hi¢n boi nhiéu tic gia. Sau ddy 1a mét sb phuorng phap dugc dung chu yéu:

a. Téng hop hydrocortison tit progesteron

Hydrocortlson c6 thé tdng hop tir progesteron qua ba giai doan phan (mg enzym
nhd mot s0 chung vi sinh vit.

So db cac giai doan tdng hop nhu sau:

CH,0H

O—Q

40

Trichothecium roseum

-

* Cunninghamella
blakesleasia

¢

42

b. Tong hop hydrocortison (38) tic 9o-hydroxy-4-androsten-3,17-dion (43)

Nim 1975, Van Rheenen va Shephard da téng hop thanh cong hydrocortison tir
9o-hydroxy-4-androsten-3,17-dion (43). Qua trinh tdng hop thyc hién nhu sau:

Phan (mg cua 43 véi acid clorosulfuric thu dwge dan chét 4,9(11)-androstadien-
3,17-dion 44. Ethinyl ho4 44 véi acetylen c¢6 mat kali terc-butanolat trong dung méi
THF tao thanh hop chit 17a-ethinyl-9-dehydro-testosteron 45. Phan img cua 45 véi
phenyl-sulfinyl-clorid & -70°C thu dugc 17-phenyl-sulfenat ester 46. Chuyén vi cia 46 ¢
- 40°C tao thanh allen-phenyl-sulfocid 47. .

Xir 1i 47 trong methanol v&i natri methylat thu duge dan chét enol-ether-sulfocid
~ 48: Dudi tac dung cua trimethyl-phosphit, nhém phenyl-sulfoc1d chuyen vi tao thanh

17a-hydroxy-4,9-pregnadien-20-on (50) e~k 71| Br, trong
dicloromethan c6 mit pyridin thu duoc din ¢aét 21-bron FHER VLEN m 51 thanh
21-acetat 52 bing cach xir li 51 v6i acid acét e e mark id UISET ston.

. Sau d9, tao nhom -OH & vi tri 11f B30 PHAT T STE 0P 52 V8T My pobromit.

ATV S AT X PR BTUN 1

Khir hoa brom-hydrin 53 thu dugce véi cro Mt vi tri 9a.
Cubi cung la thuy phén 21-acetat 54 thu dugc san phim cudi 13 hydrocortlson (38).
Hiéu suét tdng cong dat 50%.
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O
%@

KOC(CH;);
CISO;H HC=CH
—_— -
THF
CeHsS<_
.43 H
C=CH C=CH
[ CeHs—SCl .
(CH;CH,13N
0

45 9 o-— _CeHs
S
N
PK'E CgHs . OCH3
C
| NaOCH, _ (CH;0),P
—_—
CH;O0H
0
47 _OCH;
\ /
S—C6H5 H
BrZ/Pyrx:ln/CHZClg
, -
0 49
BrCHp<_ AcOCH,_ -0
=0 =0
OH OH
K1/CH;COOH HOBr
—_—
Aceton
AcOCHp_ o
OH
Cl’Clz N32C03 /CH]OH
—_— —_—

2.3.2.3. Predniso/aiid{55) THUY \/|E N
- Biét dposiHydroes HUBT Prednisol.
- Tén khoaNOETTT 0 T7 2117 gn-1,4-dien-3, 20-dion.
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— Cong thirc:

CH,0H
C=0

55
C21H2805=358,44
— Tinh chit: bdt két tinh trfing, d& hut 4m. Nhiét d6 néng chay 227-230°C. Rét d& tan
trong nurdc, tan trong ethanol, methanol, dioxan. Tan it trong aceton, kho tan trong cloroform.

-~ Cong dung: tac dung manh hon hydrocortlson 3-4 1an. Puoc dung nhleu trong cac
chuyén khoa: da lidu, di tmg, viém tuyén gidp, viém xoang, viém tai, thip khép cép...

Nong do dat tbi da frong méu sau khi udng 1-2 gid. Thoi gian bén huy 18-36 gid,
phit hop ché do dung thudc cach ngay.

Liéu ding: udng 5-60mg/ngay (vién nén Smg). Tiém 25mg/lan.
Phuong phép téng hop

Prednisolon dugc téng hop tir hydrocortison bing phan vmg dehydrogen hod vai
chung vi sinh vat Corrine bacterium szmplex

(|3H20H ?HZOH
C=0 C=0

Corrine bacterium simplex

-

0)

38

2.3.2.4. Dexamethason (56)

— Biét dugc: Corson (Takeda) Decadron (Merck & Co.); Decalix (Pharmed);
Decasone (Frosst) Dexacortal (Organon)...

— Ténkhoahoc: 9-Fluor-118 17, 21-trikydroxy-1 6a—meﬂgzlpregna 1,4-dien-3,20-dion.
— Cong thue:

BRI THY VIEN

(I/ D
et HUBT
HO S B

CH; | I !
" s
C22H29FO5 = 392,5
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_ Tinh chit: bot két tinh tring, nhiét 6 nong chay 262-264°C. [o]p®’ = 77,5° (c =1
trong dioxan). Kho tan trong nudc, tan trong alcol, aceton, cloroform.

- Cong dung:

Téac dung chong viém gép 7 1an prednisolon, 25 14n cortison. Hoat tinh manh, kéo
dai, khong gilr mudi-nuéc nén dexamethason duge ding rong rai trong diéu tri chéng
viém, chéng di tng.

Liéu dung:

— Chéng viém, chéng dj tmg: 5-10mg/ngay. Dang vién nén Smg.
Truong hop bénh ning: ti€ém (IM, IV) 0,4-16 mg/ ngay.
Truong hop sbc: tiém truyén ‘qhz_im 2-6mg/kg thé trong/ngay.

Phuong phép téng hop:

V¢ cAu triic hoa hoc, so véi prednisolon trong phén tir dexamethason c6 thém hai
nhém méi 12 9a-F va 16a-Me. Diéu nay lam dexamethason c6 tc dung corticoid rat
manh, nhung lai gdn nhu khéng c6 tac dung mineraloid.

Pang chu ¥ 1a cdu hinh 16a-Me dbi thanh 16B-Me ta c6 bethamethason 1a mot
glucocorticoid si€éu manh va khong con tac dung giir Na giy phu nita.

Téng hop dexamethason do hang Merck & Shering thyc hién vao nam 1958 tir
nguyén lidu dau 1a 16-DP (dehydropregnenolon) (57). Bing phan img véi thubc thu

Grlgnard sau d6 khir hoa thu dugc din chit 16a-Me 58. Enol hoa 58, sau d6 acyl hoa
din chét enol thu duoc hop chét 59.

Xir 1i 59 véi HC1O4 thu duge 17a-Hydroxy-21-ceton 60. Tao nhém acetyloxy & vi
tri 21 bang 3 phéan ung: bromo ho4, thuy phén va acyl ho4. Hop chét 61 duoc oxy hoa
bang vi sinh V4t tao thanh diceton 62. Tao nhém -OH & vi tri 11 véi ching vi sinh vt
Culvularia lunata thu dugc 63.

Bromo hoa 63 voi bromacetamid trong dioxan thu dwoc din chit brom 64. Tao
vong epoxy bang cach xir 1 64 véi kali acetat trong ethanol thu duoc hop chét 65. Phan
ung cta 65 voi HF, sau d6 thuy phin thu duge dexamethason (56).

THU VIEN
HUBT
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1.CH;Mgl 1.Enol hod
2.H,/Pd 2. Acyl hod
HO”
57 BOc_oac
----mCH3 .
_HCIO4 1. Br, -
A 2.Thuy phan
HO 7 i 3. Acyl hod
: H;O0Ac . Acyl hod
H 59 53
Cc=0
..ll'OH
'--IIIICH3
—_—m—m——

»

Oxy hod bang VSV

)

jas{IRD

61 CH,0Ac

C=0
.--l'OH
CHj wiCH;

HO

N-Bromacetamid
HCI0,4/Dioxan

- HBr

—» 56
2.CH;0ON2/CH;0H

2.3.2.5. Triamcinolon (66) =\ THU VIEN
,- HUBT

— Biét duoc: Aristocort; Kenacort; 1 Toreor:

— Ténkhoa hoc: 9-Fluor-11,16,17,2] 4ein@biydnoyiregiddoméied 20-dion
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— Cong thue:

Cy1H»FOg = 394,5

_ Tinh chét: bdt két tinh tring, nhiét do nong chay 269-271°C. [a]p? = 75°
(c =1 trong aceton).

— Cong dung: tac dung chong viém gép 10 14n hydrocortison, tac dung phu it va
nhe hon. Hép thu t6t qua dudng ubng, thdi gian ban huy 18-36 gio.

Liéu diing: ubng 4-32mg, c6 thé toi 48mg/ngay.
— Phuong phap tong hop:
Tbng hop triamcinolon (66) duoc thyuc hién nim 1954 bai Allen va cong su.

_ Tir hydrocortison-21-acetat (39) dugc chuyén thanh din chét 3,20-ethylen-cetal
68 bang cach cho 67 phan g véi ethylen-glicol c6 mt tosil-clorid trong toluen.

L~oai nhoém -OH 11 va 17a cua 68 véi tac nhan SO,Cl, trong pyridin ¢ 0°C thu
dugc dan chat 69. Thuy phén loai cdc nhém bao vé thu dugce 70.

Phén ung cia 70 vi osimitetraoxyd trong dung mdi pyridin thu dugc dn chit
16a,, 17a-dihydroxy 71. Acyl hoa nhom 16a-OH v6i anhydrid acetic thu duge 72. Dan
chat bromhydrin 73 tao thanh nh¢ phan ing cong hgp cia 72 véi hypobromit.

Xir i 73 voi kali-acetat trong EtOH khan thu dugc epoxy 74. M& vong epoxy
bang HF tao thanh din chit fluor, sau d6 thuy phan loai cic nhém acetoxy véi natri
methylat thu dugc 75. Cudi cing 1a dehydro hoa véi Arthrobacter simplex thu dugc
triamcinolon (66).

So d6 cac giai doan tong hop nhu sau:

THU VIEN
HUBT
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CHzoAC

=0
(CH,0H), S0,Ch
p.TsCl/ Toluen PyridivQ C -
H,S0, 050y,
CH;0H
"0 CH,0Ac
=0
OH
wQAC
(CH5C0),0 CH;CONHBr
Pyridin HCIO, / Dioxan
CH;COOK
EtOH >

» 66
Arthrobacter simplex

2.4. Hormon sinh duc THU VIEN
HUBT

2.4.1. Hormon sinh duc n&r
Coquansi_nhducnfrgém3 bd phiin chinh: buong (g, voi (rimg (va tr cung.
~ Céc hormon sinh duc nit bao gom cac estro d progest
— Estrogen 13 nhiing hormon steroid thugc nhém 18 C. Nhém nay gbm c6 estron,
estradiol va estriol. Estrogen dugc tong hop boi té bio vé nang bubng trimg. Estrogen
tac dung 1én sy tdng trudng va phat trién ciia co quan sinh san nhu 4m dao, tir cung, voi

trimg, tuyen vi.
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- Progesteron la nhiing hormon steroid nhém 21 C, dugc san xuét chu yéu boi
hoang thé, & nhau thai thoi ki ¢6 mang va mét lugng nhé duge bai tiét boi vo thuong than.

2.4.1.1. Estron (Folicullin) ‘
— Biét dugc: Glandubolin; Destrone; Endofolliculina; Kolpon; Follestrine...
— Tén khoa hoc: 3-Hydroxy-estra-1,3,5(10)-trien-17-on (76).
— Cong thuc:

HO
76

C18H2202:270 4

~ Tinh chit: tinh thé két tinh tir aceton, nhiét dd nong chay: 254,5-256°C.
UV max = 283-285 nm. Rét it tan trong nudc, tan trong alcol, aceton, cloroform.

— Cong dung: estron dung trong phu khoa diéu tri vo kinh, mét kinh, kinh it, réi
loan mén kinh. Chita trimg c4, lodng xuong, ung thu tuyén tién liét. Estron dung duong

uong kém téc dung vi bi pha huy & gan, thuong dung dudng tiém dang dung dich trong
dau hozc hén dich tiém.

Dang ester sulfat duoc tao mu01 vOi piperazin c6 tén biét duge 13 estropipat.

Estropipat (77) ding dugc dudng ubng, bén hon estron, trong co thé s& giai phong ra
estron, dugc dung thay thé estron.

— Diéu trj ri loan tidn man kinh: ubng 0,75 - 6 mg/ngay.
— Phong chéng loang xuong sau mén kinh: 0,75 — 1,5 mg/ngay.
— Réi loan kinh nguyét: 1,5 — 9 mg/ngay.

o)

~N
N

\ THUWEN [ j

=2 _HUBJI N
il Héirogipat 77

~ Phuong phép san xuit:

Viéc tbng hop estron glong hoan toan vé cAu tric khong gian va cé tac dung sinh
hoc nhur estron tu nhién 1a viée rét khé. Nam 1948, G. Anner va K. Miescher da téng
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hop dugc estron. Tuy nhién vi phuong phép tong hop qua phirc tap, nén khong thé dua
Va0 san xuat cdng nghiép. O nhiéu nudc, nhu cau vé estron trong diéu tri déu duoc chiét
tir nudc tiéu ngua giong.

a. Chiét bing dung méi

Dua vao mot sb tinh chét dac biét cua estron nhu tan tt trong dung méi hitu co,
tan trong kiém nho tinh acid yeu cua nhém -OH phenol, bén viing trong mdi trudng
acid va nhiét dd, ngudi ta co thé chidt estron bing dung moi theo hai cach sau:

_ Céch 1: acid hoa nudc tidu dén pH=5 va dun sbi trong 3 gid. Dé ngudi, chiét
bang dicloroethan. Béc hoi dich chiét dén khd, sau d6 hoa tan cin thu duoc trong ether.
Loc loai cdn khong tan. Dich loc ether duogc rira bing dung dich Na,CO; mira bdo hoa dé
loai hét tap chat acid. Bbc hoi dich loc dén kho va hoa tan can thu dugc trong toluen.

Dung dich toluen dugc chiét voi NaOH 1N. Dich chiét kiém dugc acid hoa rdi lai
chiét bang toluen Rira dich chiét toluen véi nudc, lam khan va cét loai toluen dén kho. Cin
thu duge chu yéu 14 estron, ngoai ra con ¢b cac estrogen khéc nhu equilin va equilenin.

Hoa tan c@n trong qu1nolem noéng, loc va lam lanh dé két tinh phirc hop qumolem—
estron. Phic hop nay duoc két tinh lai, sau d6 phan huy bang a01d lodng va chiét bang
ether. Cét loai ether, cin con lai 1a estron dugc két tinh lai trong c6n hoic dioxan.

_ Céch 2: nuée tidu duogce acid hoa vé pH=2 véi acid HCI va duge dun sdi trong
15 phat. P& ngudi va chiét 3 1an bang ether. Dich chiét ether duoc rira bing dung dich
NaCO3 20% sau do bang nuée dé loai tap. Lam bay hoi ether dén kho, tinh ché cin thu
duoc bang cach két tinh lai trong ethanol.

Bang phuong phap nay ngudi ta cb thé thu dugc 0,8-2,4 mg estron tinh khiét tir 1
lit nudc tidu ngua gidng.

b. Chiét bang thudc thir Girard

Viéc sir dung thudc ther Girard T va Girard P dd mang lai nhiing cai tién quan
trong, giup cho viéc chibt estron tir nudc tiéu don gian va hiéu qua hon nhiéu. Thubc

thir Girard 13 cac din chit cua hydrazid ma trong phén tir ¢6 nito béc 4. Cong thirc cua
chung nhur sau:

— Thubc thir Girard T: (Carboxymethy[)-isismeihyTamonium clorid Tiydrazid:
THU VIEN

@
[(CH3)3N—CH2- CONHENH HUBT

— Thuodc thir Girard P: (Carboxymeth yibj-psiviclimi Yk £ A5k, 0y drazie

@ o

|
CH2—CONHNH,;
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So db nguyén li cac phan tmg cla qué trinh chiét nhu sau:
— Chiét bang thubc thir Girard T:

. "
o N—NHCOCH;N(CHs);

- [~ -H,O -3
(CH;),NCHZCONHNHZ]CI + cl
HO
76 T
Q
H/C,H;0H
— Chiét bang thude thir Girard P:
© I
-] I?I =3 _Hzo
CH,CONHNH, [ CI + —
HO )
76 T |
Q
H/C,H;OH

Acid hoa nudc ,tiéu vé pH=5 bing dung dich 10% cia acid acetic trong ethanol.
Thém mdt lugng thudce thir Girard T hodc Girard P thira 5-10% so véi estron (theo tinh

toan li thuyét) va dun hdi lwu khdi phan vmg trong 1 gid @& qua trinh tao hydrazon xay
ra hoan toan.

Lam ngudi, chiét khéi phan tmg v6i diethyl-ether dé loai cdc tap chét hiru co
khong chira nhém ceton. Trung hoa dich chiét bing dung dich Na,CO; 20% dén khi

chuyén mau véi xanh bromothymol (pH=6-7,6) va dé yén khéi phan tmg & nhiét do
phong cho hydrazon ket tha hét. Loc thu 1ay dan chat hydrazon.

Thuy phan hydrazon thu duoc b%.vng cach hoa tan hoic tao huyén phu trong
ethanol, thém acid HCl va dun hé6i hru. D€ ngudi, thém Na,COs; dén phan {mg trung tinh

va chiét bang dicloromethan. Rira dich chiét bing nudc, 1am khan va cit loai dung mdi.
Can thu duoc 13 csuoniths, 50p by cch két tinh lai trong alcol.

2.4.1.2. EthynyleSeadiortg)  HUBT

— Biét dyoc; Diogyn E ( );, Bstigyn (Duncan-Flockhart); Estinyl (Schering);

Eticylol (Ciba-Geigy); Linoral (O ); Progyrion M (Schering AG).

— Ténkhoa hgc: (17a)-19-Norpregna-1,3,5(10)-trien-20-yne-3,17-diol.
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- Cong thic:

C20H2402=296 ,4

— Cong dung: nhém 17a-ethynyl ngéin can qua trinh phan huy thubc & gan, nén
gilt dugc tac dung manh theo dudng uong Ethynylestradiol c6 tic dung chéng rung
nofin & liéu thip nén dwoc ding phbi hop véi progestin lam thudce tranh thai.

Diing diéu tri v6 kinh, mét kinh, kinh it, r6i loan mén kinh: 0,02mg/24 gio.

Ubng phong nguy co siy thai: 4 x 0,025mg/24 gio.

Vién tranh thai phdi hop: Levonorgestrel (0,15 mg) + ethynylestradiol (0,03 mg).
Ung thu tuyén tién liét: 0,150-3 mg/24 gid.

— Phuong phép tdng hop:

Hoa tan Kali trong amoniac 16ng, suc khi acetylen thu dugc dung dich ethinyl-kali
trong amoniac 16ng. Thém vao khoi phan img nay dung dich estron (76) trong dioxan da
dugc lam lanh truge d€ thyc hién phan tng. :

Sau khi két thuc, dé bay hoi hét amoniac, acid ho4 béng acid sulfuric va chiét véi
ether. Cét loai dung méi va két tinh lai san phasm86-tso

s THUVIEN
2.4.1.3. Progesteron (81) : HUBT

— Biét dugc: Corlutina (Schering-Ploug);Cyetopest(Hoechst)Progestin (Organon);
Progestogel (Besins-Iscovesco); Syngestergne P71/ B4 (AR (HE2iAS- [Scovesco).

— Tén khoa hoc: Rregn-4-en-3,20—dion.
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- Cong thuac:

C21H3002=3 14,5

— Tinh chét: dang bot két tinh trfmg, khoéng tan trong nudc, tan trong alcol,
aceton, ether, cloroform, acid sulfuric d4c. Nhiét d6 néng chay 127-131°C. [a]p = 172-
182°(c = 2 trong dioxan).

— Cong dung: 1a hormon chinh cua co thé. M&i ngay hoang thé tiét ra 20 mg
progesteron dé trimg lam td va bao v€ thai. Pugc dung didu tri thay thé trong nhimg
trudng hop thidu nang hoang thé, ri loan kinh nguyét, vo kinh, dau khi hanh kinh, chay
mau da con. Liéu 5-10mg / ngay. D& phong sy thai: tiém bap 10-25 mg/ngay.

— Phuong phép téng hop:

— Progesteron dugc Corner va Allen chiét tir hoang thé lon vao nim 1928. Sau dé
dugc tdng hop tir diosgenin vao nhitng nim 1950.

Qué trinh téng hop nhu sau:
Phén mg cia diosgenin (27) véi anhydrid acetic & 200°C, san phim thu dugc sau
d6 oxy hoa v6i CrOj; tao thanh diceton 29. Pun din chét nay trong acid acetic thu dugc

16-DPA (30). Thuy phén loai nhom acetyl va khir hod xtic tac tao thanh 82. Cudi cung
1a thyc hién phan img oxy hoa kiéu Oppenauer thu duoc progesteron (81).

? CH; O O CH;
CH;

O
. CH CH;COOH
2.Cr05/CH;COOH
AN
HO AcO a0
27
ﬂac\fo THU VIEN e
CH. CHj|
e - HUBT
CH; R [ T- NaoH CH;, Oppenauer 81
1541 JU THAWM RHRO™ R _—
AcO X HO
30 82

16-DPA (16-dehydropregnenolon acetat)
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2.4.2. Hormon sinh duc nam

Céac hormon nay do tinh hoan tiét ra, con duoc goi la cac androgen. Chung giup
cho sur phat trién nam tinh va ting ddng ho protein dé phat trién co bép Hai hormon ty
nhién chinh la testosteron va So-hydrotestosteron. Trong cac chét chuyén hoa, can chay
13 androsteron c¢6 hoat tinh bing 1/10 testosteron. Ngoai ra dehydroepiandrosteron
(DHEA) ciing tim thiy trong nuéce tiéu nam giéi.

2.4.21. Testosteron (83)
— Biét dugc: Androlin, Testolin, Testopel, Testrone...
— Tén khoa hoc: 17f-hydroxy-androst-4-en-3-on.
— Cong thirc:

OH

83
C19H23'02=288,4 1

— Tinh chét: bot tinh thé, nhiét d6 néng chay: 155°C. [a]p = +109°. Khong tan
trong nudc, tan trong con, ether.

Dén chit 17p-Propionat ester dang tinh thé ling tru c6 nhiét 6 néng chay 118-122°C.
Tan trong dung mdi hiru co va dau thuc vét, khong tan trong nuéc.

~ Cong dyng: ¢6 tac dung androgen manh. Dung didu trj thiéu ning hormon nam,
lidu 25-100 mg/l4n/thang,

Dang dung: dng tiém 25, 100, 200 mg Vién nén 25, 40 mg.

- Phuong phap téng hop:
/\l S
30 _NH:OH e yEemesom 1 HU VIEN
Vyridin
HUBT -
AcO ok '

1. H2804 lodng ‘. 1.NaBH, o
‘ 2-NaOH “ 2. Oppenauer

HO 3
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Testosteron duoc tbng hop boi Rosenkranz (1956) tir 16-DPA (30). Qua trinh
tong hop qua trung gian Dehydroeplandrosteron (DHEA) (86) ciing 1a mét thudc diéu tri
thiéu nang sinh duc & nam giéi.

Pun 16-DPA (30) v6i hydroxyamin.HCI trong pyridin thu dwoc din chét trans-
Oxim 84. Sau d6 thyuc hién chuyén vi Beckmann véi din chét nay trong pyridin c6 mit
p-acetamido-benzen-sulfoclorid thu duoc 3B-acetoxy-17-acetamido-5,16-pregnadien
(85). Enamin 85 duogc thuy phéan trong acid sulfuric lodng tao thAinh DHEA-acetat, kiém
ho4 véi NaOH thu dugc DHEA (86). Cubi cing 1a khir hoa 86 biang NaBH, sau d6 oxy
hod theo phuong phap Oppenauer thu dugc testosteron (83).

2.4.2.2. Methyltestosteron (87)

Biét duogc: Testoral, Methaldren...

Tén khoa hoc: 17a-Methyl-17-hydroxy-androst-4-en-3-on.
Cong thuc:

87
Cy0H300, = 302,46

— Tinh chét: bot két tinh tring, khong tan trong nudc. Tan trong alcol, ether,
aceton, it tan trong diu. Nhiét d6 nong chay: 161-167°C. [a]p = +82- 85° (c = 1 trong
ethanol 85°).

- Cong dung: do c6 thém nhom methyl ¢ 17a nén bj chuyén hoa & gan it hon
testosteron va cé hi¢u luc khi dung duorng ubng. Tuy nhién hoat tinh bing 1/4
testosteron. Liéu dung: 5; 10; 20 mg/24 gid.

— Phuong phap téng hop:

Puoc tbng hop tir DHEA (86) qua hai budc: phan vmg cia 86 véi thubc thir
Grignard methyl-magnesium-bromid tao thanh 17a-methyl-5-androsten-33-178-diol
(88). Oxy hoa 88 Heg hTTonE phap Oppenaner thi duogc 87:

' THU VIEN

=1) HUBT

' “"
NN

PC VU TERMNTEBE
Oppenauer

87
Ether

HO 86
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Chu'0'ng 19
CAC VITAMIN

PGS. TS. Nguyén Dinh Luyén

MUC TIEU HQC TAP

1. Trinh bay dwoc mot s6 nét dai cuong vé cdc vitamin.

2. Viét duoc tén khoa hoc, néu duoc tinh chdt hod hoc, hoat tinh sinh-hoc, cong dung
va mé ta duogc phuong phdp san xudt cdc vitamin tan trong dau.

3. Viét dugc tén khoa hoc, néu duoc tinh chdt hod hoc, hoat tinh sinh hoc, cong dung
va mo ta dugc phuong phdp san xudt cdc vitamin tan trong nudc.

1. DAl CUONG

Nim 1911, Funk (ngudi Ba Lan) chiét dugc vitamin B; tir cdm gao. Déy la
vitamin d4u tién ma con ngudi tim thay va phén l4p dugc. Sau ndy, céc vitamin tim ra
tiep theo duoc dit tén theo bang chit cai Latin (Vitamin A, B, C, D, E, F...). Hién nay
ngudi ta da biét dugc khoang vai chuc loai vitamin ty nhién.

~ Dinh nghfa: vitamin la nhitng chét hiru co ¢6 tac dung dic higu va sbng con dbi

véi sw phat trién ca dong vat. P6 13 nhing xidc tic sinh hoc thiét yeu tac dung véi
luong rat nho dé duy tri cac hoat dong song binh thudng cla co thé nguoi va dong vat.

— Co thé ngudi khdng thé tu téng hop duoc vitamin ma phai dua vao cung thirc
an hang ngay dudi dang hoan chinh hodc dang tién chat (provitamin).
~ Vitamin xuc tdc cho céc phan tmg sinh hod hoc trong co thé séng do tao thanh
cac Coenzym véi cac Enzym cua co thé.
"Pon vi v1tam1n (IU): 14 lwong vitamin t6i thidu dugc tinh bang milligram hodc

microgram vitamin nguyén chét, khi thir trén suc vt thi nghiém c6 thé ngan can duoc sy
xuét hién cua cac tridu chimg bénh i thiéu yitamin.

— Phén loai: c6 nhidu cach phén loail cA€ Vitaminyy it " VIEN
~ Theo céu triic hoa hoc: retinol (Vit A)-thiamir HUBT

— Theo tac dung diéu tri: vitamin chita kho giic mac (Vit.A), tamin chita coi
xuong (Vit D), vitamin cam mau (Vit K)...

— Theo co ché tac dung céc vitamin A, D téc dung trén nhan té bao. Vitamin E,
C tac dung trén mang t& bao. Vitamin nhém B va acid folic tac dung bing cac nhém
chiic CO,, NH,, CH3 ¢4 trén phan tr. Vitamin PP, B, K tic dung bang su chuyen giao
dién tur.
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Trong thyc té, ngudi ta phan loai céc vitamin dya vao db tan cta ching trong diu
va trong nudc. Theo cach phan loai nay, chung ta ¢4 hai nhém sau;

— Vitamin tan trong diu: A; D; E; F; K...
— Vitamin tan trong nuéc: cic vitamin nhém B; C; H; P...

Do cac vitamin tdn tai véi luong rt nho trong céc mé cua dong vét va thuc vat,
nén rit it cac vitamin dugc chiét xuat tir thién nhién. Pa sé cac vitamin dugc san xudt
bang con dudng sinh téng hop va tng hop hoa hoc.

2. CAC VITAMIN
2.1. Cac vitamin tan trong diu

2.1.1. Vitamin A (1)
— Biét dugce: Retinol, Axerophthol.
— Ténkhoahoc: 3,7-dimethyl-92,6,6-trimethyl-cyclohexen- 1‘ -yl)-2,4,6,8-nonatetraen-1-ol.
— Danh phap IUPAC: vitamin A all-trans: 7E, 9E, 11E, 13E retinol.
— Cong thuc: C,0Hy9OH = 286,46
e cH o b CH,
CORERL
8 6 4 2
2 CH,

2.1.1.1. Pai cuong

Vitamin A duoc ghi nhén la mét vitamin lin diu tién vao nim 1913 béi
McCollum va Davis. Thiéu vitamin A gy ra bénh kho gidc mac, bénh nay phaét trién &
nhiéu nudc trén thé gidi tir gitta thé ki 19.

Hién nay, bénh nay hiém thiy & cac nude phat trién, nhung kha phd bién & cac
nude c6 doi song thip, nghéo d6i. Theo béo céo cua td chic Y té thé gidi, vao thip nién
cudi cung cua thé ki XX, ¢ chau A ¢6 téi 5 triéu tré em bi bénh nay de doa. Hang ndm
co it nhat 250 000 tré em [y tu01 di hoc bi mu do thiéu vitamin A.  Viét Nam, sb ngudi
bi dau mat hdt va bénh vé mit do thiéu vitamin A chlem téi hon 1 triéu nguoi. Vi viy,
nganh Y té d3 cf Laromg-til FIE HER udi uong vitamin A dé phong va chira
bénh kho gidc mae. . Chuons ong nhiéu nam nhim loai bo triét dé

bénh nay. HUBT
Vitamin A 101 12 y en_dudl nhidu dang khéac nhau. Retinol 1a dang
alcol bac nhét, trong san ¢4 16 o o ier V&1 cac acid béo nhu palmitic, stearic...

Mach thing chira 4 lién két kép cé thé ¢6 cau hinh cis hodc trans khac nhau, lam cho
phén tir Vitamin A trong ty nhién c6 nhiéu ddng phan lap thé. Trong diu gan c4, ngudi
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ta tim thdy Neo-vitamin A (2) 12 dang dbng phan 11-cis cua retinol. Trong ca nudc ngot
c6 Dehydro-vitaminA (Vit Az) (3).

Ban than Vitamin A (retinol) trong ty nhién ciling tdn tai & nhidu dang: ether,
ester, alcol, aldehyd. Trong d6, phén tir chira nhém chirc alcol va aldehyd c6 hoat tinh
cao nhit. Khi oxy hod chirc alcol thanh acid carboxylic (acid retinoic) thi mét hét tic
dung v6i thi gidc va véi chirc niing sinh san, nhung tac dung phét trién & dong vat thiéu
vitamin duoc ting cudng. Dehydrogen hoa vitamin A thu duoc vitamin Ay, hoat tinh chi
con 40%.

H,
e CHs CHs H;C,_ CH; CHs ¢Hs
H;C_- CHj CH,OH
CH,OH S
H:
CH3 C 3 . » . . )
Vitamin A (all trans) Dehydro-VitaminA (Vitamin A2)
3
C=CH,OH (Retinol)
(HO (Retinal)
(OOH (Retinoic)
CH,0OH
Neovitamin A (11-cis-retinol)
2

Trong tu nhién con tdn tai cac dang tién chit coa vitamin A (provitamih). bo 1a
céc hop chat thugc nhém carotenoid: caroten, lycopen.

CH, CH,

; R

CH; CH,
CH,

' H3C\/j
;I;;j S THU VIEN

Weo HUBT+C” ([H

B-Caroten (4) vao co thé tao thanh hal pHERPHYCHAHGN AR G atoten (5) va
y-caroten (6) vao co thé chi cho 1 phin tir vitamin A.

‘ Retinol tinh khiét ci'ang tinh thé lang try, mau vang. Nhiét dd néng chay 62-64°C.
Khong tan trong nuorc va glycerin. Tan trong cdn tuyét ddi, methanol, cloroform, ether,
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dau thué vét. Dung dich trong cdn d& bi hong ngoai khong khi, trong déu bén hon. Dang
ester acetat, palmitat bén va chdm bj oxy hoa.

Mbt don vi qubc té (1 TU) cia cac dang vitamin A c6 trong lugng tuong duong
nhu sau:

Retinoid K9
All-trans-retinol ‘ 0.3
All-trans-retinol Acetat 0,334
All-trans-retinol Propionat 0,359
All-trans-retinol Palmitat ' 0,55
B-Caroten ' 0.6

~ Vitamin A tac dung véi chu trinh thj gidc nhu sau:

Trong mit c6 hai loai t& bao: hinh nén (hoat dong trong anh sang manh) va hinh
tru (t& bao gdy-hoat dong trong anh sing yeu) Dudi tic dung cua enzym Retinal-
reductase phén tir vitamin A (4ll-trans) chuyén thanh dang retinol-4-cis, dang nay bi
oxy hod thanh Cis-retinal. Cis-retinal két hgp véi Opsin (1a phan tir protein) tao thanh
sic t6 Rodopsin mau vang cam. Dudi tac dung ciia 4nh sang, Rodopsin trong té bao gy
bién thanh Lumi-rodopsin rdi thanh Meta-rodopsin mau d6 cam. Qua trinh nay tao nén
cac xung tac thin kinh dem 4nh sang dén trung tAm thj gidc & ndo giip ddng vat nhin
dugc trong anh sang hoang hon. Meta-rodopsin gip nudc phan huy thanh trans-retinal
va opsin, hoan thanh chu trinh thi giac.

dnh sing
Rodopsi ' Lumi-rodopsi
, tac
Meta-rodopsin than kinl
Cis-Retinal + Opsin :
Trans-retinal+ Opsin
<----eeeoooeoe Retinal reductase------------- >
Retinol-4¢is <— Retinolall-trans
Thiéu vitdmT 2100 i) Tnay. Nhitng ngudi bi thiéu vitamin A
thudng bi quang ga. kho gias TnH WG EN A gdy mu. ~
- Vlt‘aml A~CORGAT HWB I At trién cta bidu md. N6 kiém soét su
tiét dich nhay ¢hrada-tamrverthrony man tmr-lAcid retinoic (san phim oxy hoa cia

. ro4r 5 1A P A : - A 3+ A . , ,
retinol) c6 tac dun Pl &nY BBV IHEHI 18R airat ding dé diéu tri mun trimg ca.

~ Vitamin A gitp cho sy ting truomg, ting kha ning mién dich té bao, chéng suy
dinh dudng.
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2.1.1.2. Phuong phéap sén xuét Vitamin A
a. Sén xudt vitamin A tir ddu gan cd

Dau gan cé (c4 thu, c4 mép, ca voi) gidu vitamin A, dugc dung lam nguyén liéu
chiét xult vitamin A. Nguyén tic chiét nhu sau:

Dau gan ca duoc khuay VoL cdn 95° dé chibt hét vitamin va céc acid béo ty do
sang cdn. Cét thu hdi cdn. Dich cht duoc thuy phén bing dung dich NaOH 40% dé xa
phong ho4 hét cac acid béo. Gan thu 14y phén khong xa phong ho4 cé chira vitamin.
Trung hoa bing dung dich HCI va cét chan khong loai kiét dung mdi thu dugc dung
dich dau vitamin A trong, mau 1 vang nhat (30 000 Ul/1g dau). Dung dich nay dé bi phan
huy ngoai khong khi. Vi véy can bao quan trong binh kin, duéi béu khi tro.

De thu duogc dang d4u dam dic hon, ngudi ta dung phuong phap cht chén khong &
ap suét thap trong thiét bi chung phén tir. Thiét bi nay cho pheép. cAt & 4p suét 0,01-0,001
mmHg véi khoang cach ngin (2-3 cm) va thu dugc dang dau chira 1 triéu Ul vitamin A/
1g dau.

b. Téng hop vitamin A

Chu trac phan tir cia vitamin A dugc xac dinh vao nam 1933 béi Karrer. Sau do
n6 di duoc tong hop vao ndm 1946 & qui m6 cong nghiép bai Isler (cong ty Hoffmann-
La Roche, Thuy S§). Qua trinh tong hgp gom 5 giai doan:

* Tao B-ionon (9):

Aceton /H o

9
Tir citral (7) dugc doéng vong tao thanh cyclocitral (8) trong mdi truong acid
sulfuric. Dan chit nay sau d6 dugc ngung tu voi aceton thu duge B-ionon (9).
* Tao aldehyd Cy4 (11):
Viéc ndi dai mach nhanh ciia B-ionon (9) thuomg ding phan tmg Darzen. Cho B-ionon

(9) phan Ung vé6i hydroxy-ethylacetat sau d6 thuy phén va decarboxyl hoa thu dugc
aldehyd Cy4 (1 1)

CHCOOE€ ;H: | V| .
2415

9 HOCH,COOEt O/ % H |B T CHO
Phan itng Darzen R - e "

10

* Tao carbinol acetylenic (14):

Mach ngang nay duoc tbng hop nhu sau: cho aceton ngung ty v6i formaldehyd
thu dwgc methyl-vinyl-ceton (12). Phan {mg cong hop cua 12 véi acetylen trong
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amoniac léng c6 mét Na tao thanh alcol acetylenic bac ba (13). Trong mdi trudng acid
lodng, alcol bac ba 13 chuyén vi thanh alcol bic nhat 14:

CH;,

HC=CH . N A
CH;COCH; + HCHO ——» CH3COCH=CH; ————» HC=C—C—C=CH,
12 NH; / Na 131 OH H
CH;
HC=C—C=C—CH,—OH
| .

14 H

* Tao Glycol Cyg:

Ngung tu aldehyd Cy4 (11) vé6i carbinol acetylenic (14) bing phan mg Grignard
trong ether c6 mat C;HsMgBr thu dugc din chét acetylen glycol 15. Hydrogen hoa 15
bang khi H, véi xtic tac Pd/CaCOj; thu duge Glycol Cy 16:

CH,OH
n+14 — o W \/l\/sH;OH
H
16

Hy /PdCaCO;

* Tao Vitamin A-acetat: acyl hoa bao vé nhém alcol bac nhit bépg anhydrid
acetic trong diclorethan, xuc tac pyridin. Trong di€u ki¢n phan ung nay, dong thoi véi
qua trinh acyl hoa 1a sy chuyén vi cia nhom alcol bac hai.

Dan chét 17 dugc phan img véi HBr trong diclorethan khan & -10°C thu duoc hop
chét Brom 18. Xir I 18 v6i NaHCO; loai HBr tao lién két d6i cho Vitamin A acetat (19).
Qua trinh ndy lam hé lién két d6i lién hop cta vitamin A chuyén vi thanh dang trans.

CH,0COCH
Ac,O/Pyridin 2 3 _HBr
—_—
OH

CH,0COCH; CH,0COCH;
NaHC03

2.1.1.3 Cacdan;uatcua Vit THM VlEN
HUBT

{co thé, ngudi ta thdy ring mot sb san
va diéu tri ung thu. Vi vy nhiéu din
kidm cac din chat c6 tac dung tot hon.

Khao sat sir chmvent
pham cia su chuycn hod na ung |
xuat cua vitamin A' d3 ' dtoctong |1 ham ti

DPén nay, mdt sb retiniod da dugc dua vao didu tri va chia thanh 3 thé hé:

— Thé hé 1: tretinoin (acid retinoic-20); isotretinoin (acid 13-cis-retinoic-21);
fenretinid (N-hydroxyphenylretinamid-22).
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_ Thé hé 2: acitretin (23); etretinat (24).
— Thé hé 3: arotinoid (25).

CH, CH; CH;, CH; CH, CH;
WCOR H;C COOR
CH;0 CH;

20: R=OH 23:R=H

22: R=HNC¢H,OH 24:R=Et
H;C CHs CH; . CHj

COOH
~cH,
21

— Cong dung va lidu dung:
Tretinoin va isotretinoin co tac dung 1én da va biéu bi. Dung diéu tri muyn trimg ca
do 1am giam tiét dich va pha huy cac tuyén chit nhon. Dang dung: Gel tretinoin 0, 025%

hay dung dich 0,1-0,3% b6i 1-2 14n / ngy. Gel isotretinoin 0,05% (isotrex): Dang ubng:
vién nang 5, 10, 20 mg isotretinoin hay 10-15 mg acitretin dung khi trimg c4 ning.

Acitretin; etretinat ding chita bénh vay nén.

2.1.1.4. Cac provitamin A

Trong thyc vat va dong vat thuorng rét it gap v1tam1n A nguyén chit ma n6 thuong
tdn tai & dang tién vitamin A. Trong co thé, cac tién V1tam1n A dugc chuyén thanh
vitamin A & gan va thanh ruft. Khi d6 cac provitamin bi c4t mot lién két don nhor men
Carotenase va hydrat hoé tao thanh vitamin A.

Céc prov1tam1n A cha yeu 1a nhém Carotenoid, trong d6 dai di¢n quan trong nhét
la p-Caroten (4). vé nguyen tic cir mot phan tir B-Caroten kh1 cat dbi xung cho 2 phéan
tir vitamin A. Tuy nhién, bang thuc nghlem nguoi ta thy ring, qua trinh cit B-Caroten
khong hoan toan dbi xung. Trong thye té, tir 100 phén tir B-Caroten chi thu dugc 40
phén tir vitamin A THU VIEN

a. Tinh chat va cong dung cua f-Caroten 3 HUB T

- Dangbotkettmhmaudo énh tim. Nbiét-dé-ong-chayed82:183°C 1N e 495, 465 nm.
Khong tan trong nuéc, tan trong CS; (fhondungdichy dosmans isong enzen (cho
dung dich vang cam), tan trong diu thuc-vat—treng ichOng-kii-do-bi chay nudce va bi
oxy hod. Dung dich trong diu bén hon (ddu oliu, dAu ngd, dau hat bong). Oxy hod
bing H,0, tao thanh retinal. Hoa tan trong H,SO4 cho dung dich mau cham, thém
nudc tao tua mau luc.
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- P-Caroten c6 tac dung chéng kho giac mac va la nhén t6 phat trién coa co thé
dong vat. Neu dung thira né s& dugc tich luy & hoang thé, tuyén thuong than, tinh hoan,
khi co thé cn s& giai phong theo nhu ciu. Do d6, khong c6 hién tuong ngd doc do ding
thira nhir vitamin A.

B-Caroten la nhan to chbéng bénh lay nhiém va tham gia tao héng ciu, dugc
dung chong thiéu mau.

- Liéu thudng dung: 2 mg B-Caroten / kg thé trong / ngay. Dang diing: dung dich
trong dau oliu, dau dtra.

b. Phuong phdp san xudt p-Caroten
— Chiét xuét tir thuc vat:

- B-Caroten cd trong nhiéu loai thwc vat nhu cu ca rdt, gic, bi ngd... véi ham
luorng khac nhau. C6 thé chiét p-Caroten tir nhidu nguon nguyén liéu khac nhau, nhung
dé don gian va de tinh ché, ngudi ta thudng chiét tir mang tuoi qua gic. Nguyén tic
chiét duoc tom tit nhur sau:

Ngim mang d6 hat gic trong ether diu hoa (ty 18 1:5) trong thodi gian vai ngay
dudi bdu khi nito. Gan 14y 16p diu da hoa tan p-Caroten, cit loai dung méi. Cin con lai
dé két tinh vai ngay, loc thu tinh thé B-Caroten.

Tinh ché: hdi lwu dung dich B-Caroten trong hén hop ddng lrong toluen + ethanol
v6i tac nhin Na ethylat dudi bau khi nito trong 10 phut dé xa phong hoé céc tap lipid.
Pha thém toluen va rira bing nudc dé loai tap d3 xa phong héa. Lam khan pha hitu co va
cét loai toluen. Cin dugc hoa tan trong CS, va tao tia tinh thé bang cach thém tir tir
ethanol. Loc thu san phm.

~ San phim 1a h3n hop céc ddng phan o, B, y-Caroten. Chiing duoc phén riéng bing
séc ki cOt silicagel.

— Téng hgp B-Caroten:
B-Caroten duoc tdng hop tir aldehyd Cy4 (11), qué trinh téng hop dugc chia lam
hai giai doan:
* Tong hop aldehyd Cio:

Tir aldehyd Ci4 (11) 12 mot trung gian trong tdng hop vitamin A, cho phan tmg
v6i ethyl-formiat vGi xuc tac acid p-toluensulfonic thu dugce acetal 26. Cong hgp cha 26
v6i ethyl-vinyl-ether=Gic$a 5ir AN i-ethoxy-acetal 27. X li 27 véi acid
acetic tao thanh 4ldehyd €5 ) ] « ing v6i trinh tu nhu trén nhing thay
ethyl-vinyl-ether bnaethyd REBE thu duoc aldehyd Cio (29).
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CHO ‘
é(\/L _HO(OBY), iji\/LCH(OE‘” CHy=CHOB
-
. CH;PhSO;H 9 ZnCh
CH(OE)CH,CHOEt), 5 oq CHO
. ’
- 28 |

1. HC(OFEt);
2. CH;CH=CHOEt CHO

>
-

3. AcOH
29

* Téng hop p-Caroten:
Thuc hién phan ung Grignard cta 29 véi acetylen thu dugc din chét 30. Thuy
phén 30, sau d6 dehydrat hoa thu dugc dAn chit 32. Cubi cing 14 hydro ho4 tao thanh f-

Caroten (4). So d6 tong hop nhu sau:
C= c=
BrMgC==CMgBr
Ly MEO=CME M o — l M }
2 3

30

HCVEOH C=
—_—

2.1.2. Cac Vitamin D
* Vitamin D, (33) - .
— Biét duogc: Ergocalciferol; Calciferol; activated ergosterol; viosterol.
— Tén khoa hoc: (3352, 7E, 22E)-9,10-Secoergosta-5,7,10(19), 22-tetraen-3-ol

— Cong thirc:
¢ty

lHE THU VIEN
HUBT

C28H44O = 396,65
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* Vitamin D3 (34)

— Biét dugc: activated 7-dehydrocholesterol; oleovitamin Dj; cholecalciferol;
colecalciferol.

— Ténkhoa hoc: (38 5Z,7E)-9,10-Secocholesta-5,7,10(19)-trien-3-ol
— Cobng thuc:

C»nHy0 = 384,64

2.1.2.1. Pai cuong

Bénh cdi xuong & tré em dugc Glisson phat hién & Anh tir 1650. Mii dén nam
1920, Mellanby méi ching minh dugc ring, khi cho tré em phoi ning hoic udng déu
gan ca thi phong va chita duogc bénh nay. Nam 1922, McCollum phat hién duoc ngudn
goc bénh 1a do thiéu mot sb vitamin va dé ‘nghi dit tén nhém vitamin chéng coi xuong 13
vitamin D. Nhimg khao sat tlep theo cho thiy dudi 16p da c6 chét 7- -dehydrocholesterol, khi
gap buc xa UV trong dnh nang mit trdi thi bién thanh vitamin D c6 tac dung chdng coi
xuong rit manh.

Vitamin D tdn tai trong ty nhién duéi dang c4c provitamin, ¢6 trong bo, sita, long
do tring, déu c4. Duéi tac dung ciia tia UV, céc tién vitamin D cé trong tw nhién, trong
co thé ngudi, dong vat hay trong phong thi nghiém ciing déu c6 thé chuyén thanh
vitamin D.

Provitamin D ve chu tric 14 khung steran c6 chira 4 vong ngung tu véi cac mach
nhénh R khac nhau, gdm c6:

— 7-Dehydrochelesiarc PrUPRgIEN) (39).

— Ergosterol{peovitanti HUBT

- 22,23-[hydro=ergosteroprovitmr o] (37).
— 7-Dehyfiro-sitosterol (provitamin DO (3R]

~ 7-Dehydro-stigmasterol (provitamin Dg) (39).
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— Céc vitamin D 12 san phdm mé& vong B clia cc provitamin D tuong tmg.

2.1.2.2. Tinh chéat hoa hoc va hoat tinh sinh hoc cuaa Vitamin D

Nam 1931, khi chiéu Xa ergosterol ngudi ta thu duge vitamin D,. Tir d6 phuong
phép nay da dugc img dung tong hop vitamin D.

— Vitamin D; 14 hdn hop vitamin D; va lumisterol khi chiéu xa khong hoan toan
ergosterol. Vitamin D3 thu duoc khi chiéu xa 7-Dehydrocholesterol (35). Cac vitamin
Dy, D5 va Dg 14 san phdm chiéu xa cta cac provitamin 37, 38, 39 tuong tmg.

— Vitamin Ds trong gan dudi tac dung cua enzym bi oxy hoa thanh hydroxy-
cholecalciferol (25-OH Dj3) (40). Calcifediol nay vao thén gap O, va Mg?* chuyén thanh
calcitriol (1,25-(OH),D3) (41) l1a dang c6 hoat tinh sinh hoc cua vitamin Dj. Calcitriol
(41) c6 kha ning gan Ca vao xuong 16n gip 100 lan calcifediol (40). Trong thue té,
calcitriol dugc dung dang uong, biét dugc Rocatrol 0,25-0,5 mg (uong 2-4 vién/ngay).
Khi thira, né dugc thin chuyen thanh 1,24,25-trihydroxy-Dj; (42) giap cho viéc hép thu
Ca trong rudt dé phat trién co thé.

RTHU MIEN

HUBT
1 . re 34)
QFHAM KHig | 40)

OH OH H (41
oH OH OH 42)
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* Mt s6 tinh chit:
~ Vitamin D; 1a dang tinh thé khéng mau, diém chay 118-119°C, [a]p = + 52° (c
= 1, CHCl5), 1 IU=0,025 mg calciferol. Ding diéu trj bénh coi xuong.

— Vitamin Dj; 12 tinh thé hinh kim, diém chay 87-89°C, [a]p = + 100° (c = 1,
CHCl3), UVmax = 265 nm. Tac dung chéng coi _xuong manh hon D,, dc tinh thap
hon va bén hon. Vitamin D3 dwoc ding lam chudn quéc té (11U vitaminD=0,025 mg
vitamin Dj).

— Vitamin D4 (22,23-dihydroergosterol) 1a tinh thé khong tan trong nuéc, diém
chay 96-98°C. C6 tac dung chita coi xuong nhung c6 tac dung ciia hormon.

~ Vitamin Ds tac dung chira codi xwong thip (bing 1/40 cta D).
— Vitamin Dg hién chua sir dung.

* Cong dung:

a. Phong va diéu tri coi xwong do suy dinh dudng

. Nguyén nhan do it ra ning va thiéu vitamin D trong khiu phin an. Vi tre so sinh
can bo sung 400 IU/ngay (nén dung dang hdn hop vitamin A&D). Liéu thuong dung
500-5000 IU/ngay D3 hoédc D, ph6i hop thém Ca.

b. Coi xuwong do hdp thu
Do 1di loan hép thu Ca va P, cAn dung vitamin D lidu cao va din chit chira phospho.

Do di truyén: khi d6 Calcifediol khong chuyén thanh Calcitriol, can ding D; liéu
cao 20 000-60 000 IU / ngay hodc bd sung Calcitriol.

Teo xuong do suy than: cin dung lidu rit cao D3 20 000 — 200 000 TU/ ngay.

c. Coi xwong do thiéu ndng tuyén gidp: din dén thibu Ca huyét, gay co cimg co
chp tinh. Dung vitamin D4 hogic Calcitriol

* Pgc tinh:
— Tuy timg ngudi, véi bénh nhan c¢6 chirc nang tuyén cn gip binh thuong thi liéu

50 000 IU/ngay da giy ngd doc: tang Ca mau, ndn, chong mat, dau xwong khép. Thira
vitamin D 1au ngay lam Ca dong trong thin, mach mau, tim, phéi... giy bénh nguy hiém.

* Dang dung:
Calcifernl xrAn ndna 1N NAON TTT /RN v 50 000 IU (1’25 g)
Calci-V fiamin ‘D-viey TR M E'N 1 D,.

Calciferol 508837 HYBE

il dAu.

|

2123 Phuo'ng WEAEE APV A VRB AP

- Nguyén liéu: Ergosterol (36) thu dugc tir qua tfnh thuy phan khuén ty khi nudi
cy penicillin (0,5 % ergosterol) hodc ndm men.
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- Nguyén tic: hoa tan ergosterol trong dung mdi thich hop. Chiéu tia UV vao
dung dich dé tao vitamin D,. T4ch va tinh ché vitamin D;.

* Pidu kién phén ing:

— Ngudn birc xa: dén UV cho budc séng 275-300 nrn'(diing dén thuy ngan thach
anh nap Argon).

— Dung mdi: khong hép thu 4nh sang (ethanol, ether)
. — Nhiét d6: nén thuc hién & nhiét d{)‘ s0i cia dung moi.
— Nbéng d6: 0,3-0,5 % Ergosterol trong dung méi.
— Thdi gian: 1,1 phut(chiéu xa lau tao suprasterol it doc). =

— .So db phan tmg chiéu xa:

mﬁﬂSﬂ% C@gp

J CoH)7

CoHy7
HO 43 ‘F
i

CoHy,

@ THU VIEN
: HUBT

Tir ergosterol (36) chuyén thanh precalciferol (43) (vong B d3 mo, nhung con -
CH; & Cyo). Tiép tuc chiéu xa, thu dugc vitamin D, (33). Precalciferol con bj dong phan

'ho4 thanh tachysterol (45) (dang Trans) hay vong B bj déng lai tao thanh dang ddng
phéan lumisterol (44). -
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= Qui trinh chiéu xa: dung dich 0,5% ergosterol trong ether dugc cép lién tuc vao
thiét bi chiéu xa dé nhan tia UV tir dén thach anh duoc bd tri & trung tam thiét bi. Khi ra
khoi thiét b, dung dich da chiéu xa tao thanh chét long sanh goi 12 “nhya quang hoat”.
Cét loai ether dén khi nbng do targ 1én khoang 100 14n va dé lanh @ két tinh ergosterol
chua phan tmg. Loc, dich loc ¢6 & 4p sudt giam thu dwoc nhua quang hoat. :

— Tinh ché: cho ergocalciferol thd phan img véi 3,5-dinitro-benzoyl clorid tao
ester v6i -OH & vi tri 3. Dé két tinh va loc. Ester tinh khiét duoc thuy phén giai phong
vitamin D, bang cach hdi Ivu véi KOH trong methanol.

Dich nhua hoat hoa

Nuéc ra<—“ [ .

ben UV thach anai—— |

Dung dich Ergostero-l—Dl] %

Nuéc lam lanh
So dé thiét bj chiéu xa Ergosterol:
Thiét bj hinh 6ng dai 1 m; dwong kinh 76mm:
Bé day 16p dich ergosterol 2-3 mm:;
Téc do nap 10-16 lit/phut

2.1.2.4. Phuong phéap san xuét Vitamin D;
— Vitamin D duge san xuit tir cholesterol qua hai giai doan:
* Tao 7-dehydrocholesterol:

- Brom hoa cholesterol (46) & vi tri 7 bing N-brom-succinimid tao thanh din
chét brom 47. X If 47 v6i picolin, loai HBr thu dugc 7-dehydrocholesterol (35):

THY VIEN
HUBT

35

* Chiéu xa 1t

Chiéu xa 7- dehydrocholesterol 35 dau tién 1a tao precholecalciferol, sau d6 tao
vitamin Dj; trong diéu kién giong nhu san Xuét vitamin D,.
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So db phan img nhu sau:

~ UV 275 nm

CH;

2.1.3. Vitamin E (a-Tocopherol) (49)
— Ténkhoahoc: 2,5, 78 Tetramethyl-2-(4°,8", 12 _trimethyltridecyl)-6-chromanol.

— Cong thirc:
Chs
H;C o 1B CHs
(CH,CH,CH,CH);CHs
- HO
CH,
49

C29H5002=43 0,69

2.1.3.1. Pai cuong
Vitamin E ¢6 phd bién trong thuc vét nhu mim lua mi, ng0, hat hu:orng duong, diu

| d4u tuong, gan bo, long @4 tring... Vai tto cua—yi i chua dugc
nghién ciru hoan chinh. Tuy nhién, bing thi’ nghlem ny A VIEN amin E thuc
dy qua trinh san xuét estron va progesteran Yeong thei ! Mg B3ah Thi nghiém

tren Chuot neu thleu V]tamln E thl thal bl CHoL va Ul teu L. 1o uay v uuwJC dung lam
thudc tro gitp cho sinh san va chéng 130 he

Vitamin E dugc Evans va cdng su xac dinh la mot dang chat 16ng sanh, ¢6 vai trd
véi qua trinh sinh san va @3t tén né véi tiép dau ngit “toco” = sinh san.

Tocopherol 13 céc din xuét ctia nhan chroman (Dlhydrobenzopyran) CAu triic cia
ching nhu sau:
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R R, Ry

! R "CH; CH; CH; o-tocopherol @9)

7 8 ° 2 R, O Hs CH; H CH; p-tocopherol §0)

@j R3 H CH; CH; Y-tocopherol §1)

’ 4 ’ HO H H CH; §-tocopherol §2)
5

cH, H H & -tocopherol 63
CH; CH; H  ({-tocopherol 64

Ry = \/\)\/\)\/\/k
3 Tocopherol
\/\)\/\)\/\)\ Tocotrien

Cac tocopherol tuorng g véi cic hop chét c6 mach ngang bdo hoa (phytol) coOn
cac hop chit ma mach ngang c6. 3 lién két d6i thudc nhém tocotrien (gom ca e-

tocopherol va &;-tocopherol). Nhém nay hién dugc chi y nhiéu vi kha ning chéng 3o
hod hi€u qua hon vitamin E.

R

Vitamin E 13 dang dau, khong mau, khong tan trong nuéc. Tan trong ether, ether
d4u hoa, ethanol, benzen, cloroform. UVmax=298 nm.

1 IU vitamin E = 1mg dl a-tocopherol.
1,49 IU vitamin E = 1mg d a-tocopherol.

Vitamin E dé bj oxy hoa thanh tocopheryl-quinon (55). Chét nay ciing c6 hoat
tinh tuwong ty vitamin E:
R,

R
CH 2
R 0 3 HO

R, 0
R ﬂ» CH;
HO

R 49 R 55

Ngoai ra, mach ngang cling c6 thé bi oxy hoa, chinh vi vy vitamin E 1a chét
chong oxy hoa 1ot T)ang ester-acetat-ena-vitamin-E bén vitng hon.

1HU VIEN

2.1.3.2. Phuong phép: San=3)
: HUBT

~ Chibt kuil trr
Mot s6 thiraaétgmwcitmin Binb piaGi5) phoi ngd, mdm lia mi, hat bong...
thé ding 1am nguyén-tiéu-chict-vitammn-£: Nguyén liéu duoc chiét bang cac dung méi

thich hgp (CHCls, ether diu hoa...), bdc hoi dung mdi thu duge diu thuc vat, Loai tap,
sau d6 1am dam dic bing phuong phéap chung phén tir.
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Phuong phap nay thu dugc vitamin E dang ddng phan d.
~ Tbng hop hoa hoc:

Trong cong nghiép, vitamin E dugc tdng hop tir 2,3,6-trimethyl-hydroquinon (56) va -
izophytol (57). Phan {mg ngung tu dugc thuc hién trong acid acetic, xuc tic ZnCl,, sau dé
tao ester v6i anhydrid acetic. San phim a-tocopherol acetat (58) 12 dang racemic:

. CHs
HO HC 4
.Y
HC OH - ’ 49
3 HO éH
CH; 3 CH Ac)O
. 56 57 3
AcO
H;C 0 o
CH, >
58

2.1.3.4. Cong dung

Vitamin E ¢6 tic dung chdng oxy hoa va cén thiét cho sinh san cta dong vit. N6
con duoc diung dé didu tri cac bénh rdi loan vé da, thin kinh phan liét va suy gan.
Vitamin E lam ting kha ning hip thu vitamin A, nén thuong duoc dung phdi hop véi
vitamin A. Dang diing: vién nang mém 100 IU; 400 IU/vién.

2.1.4. Vitamin K

2.1.4.1. Pai cuong

Niam 1929, khi thi nghiém nudi ga bing thirc 3n khong c6 chit béo va rau xanh,
ngudi ta thdy ring chung bi réi loan dong mau. Ty 1& protrombin trong mau bi giam di
16 rét, lam cho mau khoéng dong duge. Nam 1934, Dam va Armquist chimg minh dugc
ring su tao thanh protrombin (gitip cho qua trinh déng mau) dugc thuc hién nho mot
loai vitamin, cac tac gia nay dé nghi goi 13 vitamin nay 13 vitamin K. Sau d6, ngudi ta
da chiét va xé4c dinh dwgc céu trac vitamin K, (Phylloquinon) va K, (Menaquinon).
Vitamin K3 ( Menadion) duoc Fieser tong hop nam 1940.

O ngudi 16m, viée thiu vitamin K ft=khi-xdy-ra-vi-trons-ran-xanh-chira nhidu
vitamin ndy ma co thé ¢6 thé hip thu duool Béah thudn o T4 17 WIER dac biét 1a
tré so sinh do ham luong protrombin trong Mmat thap ko YR T ¢ trong sita
¢ it vitamin K. ,

2.1.4.2. C4u truc hoa hoc va téc dung sinh |

Cac vitamin nhém K da sd thudc din ,chét cua nhin naphthoquinon hoic
_naphthalen-1,4-diol. Trong d6 cac nhoém thé & vi tri 1 va 4 thuong la O
(naphthoqulnon) -OH, -NH,. C4c nhém thé & vi tri 2 thuong la -CH3, o vi tri 3 thudng
1a cac goc R khac nhau:
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o) OH

s @ o8
R ' R
0 OH

— Vitamin K, (Phylloquinon, 2-methyl-3-phytyl-1 4-naphthoqu1non) (59) chiét tir
cdy Alfalfa. San pham sir dung trén thi truong hién nay, duge san xuéit bang con dudmg
téng hop hod hoc. Vitamin K; dugc str dung nhiéu nhét trong diéu tri (cung véi vitamin
K3). Ton tai & dang dau vang, sanh, nD=1,5263, UV max (petr ether): 242, 248, 260,
269, 325 nm. Khong tan trong nudc, tan trong con, aceton, cloroform, n-hexan, ether,
dAu thuc vat. D& bj kiém va anh sang phan huy.

(0]

98¢
X

59 O

Vitamin K, (Menaguinon) c6 trong thit ca thbi rita do vi khuén sinh ra. Pugc
McKee chiét tir thit ca thi rita ndm 1939, dang tinh thé. Vitamin K5 it duoc dung vi co
nhiéu ddng dang khong ro doc tinh.

Vitamin K3 (Menadion) (60) 13 vitamin téng hop hoa hoc. Dang tinh thé vang
sang, dlem chay 105-107°C. Khong tan trong nudc, tan trong ethanol, benzen, dau thye
vat. Tan t6t trong cloroform, tetraclorocarbon. Tac dung cdm mdau nhu vitamin K ty
nhién, it doc. Pugc dung dang thudc tiém trong dau.

Vitamin Kj; khi xir 1f véi NaHSO; thu dugc natri-menadiol-bisulfat (Vikasol) (61).
Dang tinh thé khong mau, két tinh ngdm 3 phén tir nude. D& tan trong nudc nén dugc
ding pha ché thudc tiém trong nudc.,

Vitamin K4 (Menadiol) (62), dung duéi dang diacetat. Dang tinh thé c6 diém chay
112-114°C. Thyc té khéng tan trong nudc, tan trong ethanol, acid acetic.

Vitamin Ks (Synkamin), 4-Amino- 2-methyl-1 -naphthalenol (63). Dang clorhydrat
dé tan trong nudc, it tan trong ethanol. Diing d& bao quan thuc phim.

O 0OSO;Na

(\"/K(CH:; CH3
Y& smE= THU VIEN ‘ ‘

O HUBT 61 OSO;Na

OH
|

= l ~ CH3
X ¥

62 OCOCH; 63 NH,
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Co ché 1am déng mau cia Vitamin K chua duge chimg minh r rang. C6 thé né
tham gia vao qua trinh tao prothrombin 14 tdc nhin cta qu4 trinh dong mau.

So db co ché dong mdu:

Tién ch4t prothrombin Vitamin K »> Prothrombin
ca®t Thromboplastin «—— Mach mau v8.
Thrombin
Fibrinogen tan ——————————— > Fibrin khong tan

Tién chit Prothrombin cé trong cic md duge vitamin K chuyén thanh
Prothrombin & gan. Gip cation Ca®" va Thromboplastin do mach méu bi v& cung cp
tao thanh Thrombin. Thrombin 14 tic nhan chuyén Fibrinogen dang hoa tan thanh Fibrin
khong tan trong huyét thanh va lam mau ddng lai va ngimg chay.
2.1.4.3. Tong hop céc Vitamin K

a. T(fng hop vitamin K; .

Vitamin K; (59) duoc tdng hop theo phuong phap Fieser nhu sau:

OH
CH;
g Dioxan/acid oxalig
+  HOCHy” X —_— »
64 OH

Ag0
— > 59

Ngung tu 2-methyl-1,4-naphthodiol (64) véi phytol trong dioxan & 75°C, xuc tac
acid oxalic thu dwoc Hydrovitamin K; (65)=G% PPy g bas thu duogc
vitamin K; véi hiéu suét 29% tinh tir phytol | HUB T

b. Tong hop Vitamin K

- Biét dugc: Kappaxin; Kayquinone; |

v a

— Tén khoa hoc: XMethyl-1, 4-naphthoquinon.
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~ Cong thirc:

908
60 O

C] 1H802= 172,17

— Téng hop menadion (60) di tir 2-methyl-naphthalen (66). Oxy hoa 66 bing
oxyd-crom trong acid acetic thu dugc yitamin Kj:

0
CH3 .CH3
s (Y]
66 60 O

2.1.4.4. Céng dung va dang bao ché

Thiéu vitamin K giy xuit huyét dudi da mang nhdy, chay méau cam, chiay mau
dudng ti€u hoa, di tiéu ra mau... Vitamin K dé hap thu, dic bi¢t 1a dang tan trong nudc.
H¢ vi sinh vét duorng rudt ciing san sinh ra vitamin K cho co thé.

Dang bao ché:

— Vién nén 5 mg Vitamin K,

— Viénnén 2 mg, 5 mg, 10 mg vitamin Kj.

— Thubc tiém 10 mg trong dung dich polysorbat + propylenglycol

2.2. Cac vitamin tan trong nwéc

2.2.1. Vitamin B, (Thiamin)
— Biét duoc: Aneurin, Metabolin, Vitaneurin.

— Tén khoa hoc: 3-[(4-Amino-2-methyl-5-pyrimidinyl)methyl]-5- (2—hydroxyethyl) 4 -
methylthiazolium clorid (67).

— Cong thuc:
~ CH;
THI VIEN o
e’ v HEUET s Tenenyon

LV

2.2.1.1. Dai cuong

Vitamin B; cé nhiéu trong cam gao. Thiéu vitamin B, gay ra benh Beriberi véi
céc triéu chimg nhu & phu, viém ddy than kinh. Bénh nay phd bién & chau A vao thé ky
19 khi ngudi ta 3n gao x4t qua ki, gao dé lau.
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Tén goi thiamin xuét phat tir phén tir cia vitamin B, ¢6 chira S (thia) va mdt nhém
amin. Aneurin (antineurotic) xut phat tir vitamin nay chita dugc bénh viém day thin
kinh. N6 duoc phan 14p tir cam gao dudi dang tinh thé nam 1926 ( Jansen, Donath), xac
dinh cAu triic vao nim 1936 (Williams) va duoc tdng hop vao nim 1953.

Vitamin B; hién dugc dung cha yéu dudi hai dang: hydroclorid va mononitrat.
Dang mubi hydroclorid 12 tinh thé khéng mau, vi ding, phan huy & 248°C. Tan tét trong
nuac, it tan trong alcol, khong tan trong ether, benzen, n-hexan, cloroform. Dang muoi
mononitrat két tinh, néng chay & 196-200°C, khong hit 4m. Tan tét trong nude. Bén
hon dang hydroclorid.

Bi phdn huy boi natri-sulfit thanh hai phén thiazol va pyrimidin. Trong méi
truong kiém vong thiazol bi mé& ra, dudi-tdc dung cua kali- ferocyanid -tao - thanh
thiocrom c¢é huynh quang mau vang.

Thleu vitamin B, ngoa1 viéc gay rdi loan céc chirc nang than kinh (t& phu diu cac

chi, mét truong huc co, glam tri nhé) con gdy ra nhimg roi loan tim mach: kho tho, loan
nhip, d4n tim va nhiéu rdi loan khac v& tiéu hoa (chén &n, téo bén...).

Nhu ciu vitamin By v6i ngudi binh thuong 13 1-3 mg/ngay (1 g = 330 000 IU).
Ngoai cam gao la ngudn giau nhét, vitamin B, con c6 nhiéu trong men bia, trong rau
xanh ma co thé con ngudi c6 thé hip thu duge.

2.2.1.2. Phuong phép téng hop
a. Téng hop nhdn pyrimidin (71)

C6 nhiéu phuong phap téng hop nhan pyrimidin, sau diy 1a mot sb phwong phéap
hay dirgc str dung: ’

— Ngung tu acetamidin (68) voi a-methoxymethylen-B-ethoxy-propionitril (69)
thu duoce dan chat alcol pyrimidinic 70. Xt li 70 vdi HCI thu duge 2-methyl-4-amino-5-
cloromethyl-pyrimidin (71). ’

) CH,OEt ~ CH,Cl
H3C—(|2=NH EtO—CHz—ﬁ—CN _ NaOBt /I _Ha N |
NH, CH-OCH;  s0% )\ D
. H,c” N

NH,.HCI
68 69 7 :

— DAn chét 69 c6 thé dwoc thay bang ethyl formyl B-ethoxy-propionat (72) theo
so db phan tmg sau:

EO~CHy~C—COOR! 2\ THUYVIEN
PSSR
72 -

b. Téng hop nhdn thiazol (75)

— Phuong phap phd bién 14 ngung tu mdt ceton-halogen véi thioformamid hosc
hdn hop formamid va P,Ss. Trudng hop din chat ceton-halogen la y-clor-
acetopropylacetat (74), két qua thu dugc 5-methyl-4-hydroxyethyl-thiazol (75):
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IIIHz 0=$—CH3 N | CH;
Cy *  CH-CHCH0COCH, ——> | I
Ny o T, S~ TCH,CH,0H

75
¢. Ngung tu tao thiamin (67)

Phan (mg ngung tu hop phén pyrimidin 71 va hop phén thiazol 75 duoc thuc hién
bing cach héi Iuu trong dung mdi toluen hodc butanol:

NH,.HCI CH,CH,0H CH,CH,0H ‘

2.2.1.3. Céng dung va dang bao ché

Phong va chita bénh té phi. Diéu trj bénh thiéu vitamin B,.

Dang diing: vién nén 5 mg, 10 mg, 100 mg, 250 mg, 500 mg. Ong tiém 100 mg/ml.
2.2.2. Vitamin B, (Riboflavin, Lactoflavin)

— Biét dugc: Beflavin; Flavaxin.

— Tén khoa hoc: 7,8-dimethyl-10-ribitylisoalloxazin (76).

- Cong thic:
CH,OH
HO—(I:H
HO—(IZH
HO—(IZH
H;C N /NYO
H3c:©:N/ NH
76 0
THUWVAEN" P75
2.2.2.1. Pai cuong HUBT
Vitamin B; ! RO AC | Nal flavin chita nhan aloxazin. Vitamin B,

c6 trong héu hét {¢ BASUAHE N VAVEHR VAR Cac thyuc phém giau vitamin B; la men
bia, gan, thin, trimg, sira, hat mam va rau xanh. Tuy theo ngudn géc ma né duoc goi
bang cac tén khac nhau nhu lactoflavin, ovoflavin, hepaﬂavm Ding vat thleu vitamin
B, bi nhimng t6n thuong vé da nhu nit méi, rdp ludi, miéng ding, cay mét, mét khé
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thich nghi khi tbi troi. Ngoai ra, con lam 16i loan viéc téng hop t& bao va 1am cham su
phat trién cia co the.

Vitamin B, dwoc ciu tao boi hé ngung tu 3 vong Benzoptertdm gbm vong
benzen, pyrazin va pyrimidin. N6 c6 thé tdn tai & hai dang ddng phan h bién: aloxazin

va isoaloxazin:

o
Aloxazin Isoaloxazm

H;C

‘Riboflavin la dang tinh thé hinh kim, mau vang cam, néng chay va phan hu}" o
27‘8-282°C. It tan trong nudc, alcol, khong tan trong ether, cloroform, benzen, tan trong
kiém loang.

_ Dung dich trong nuéc cho huynh quang vang luc, cudng d6 huynh quang tbt nhat
& pH=3-9.

Vitamin B, bén v6i nhiét nhung dé& bi phan huy boi anh sang. Dudi tac dung clua

tia cyc tim, trong moi trudong trung tinh hodc acid né bi méit mau do chuyen vi thanh

dang Aloxazin khong mau lumicrom (77), con trong moi trudong kiém tao thanh
lumiflavin (78) cho huynh quang mau xanh lo:

Riboflavin
uv

trung tinh +acid kiém
o w

H3C- N N 0 H;C N NYO

s . ’
H3C N H3C ] N

7m0 "
- THU VIEN
Vitamin B c6 thé dinh luong nito 'dan phanstr =R iend:dhl hodc

dinh lugng bang phuong phép vi sinh vat nh& vt { trién cua vi
khuén hozic nong d6 acid lactic tao thanh.

Trong co thé, riboflavin chuyén thinh-hai-dang-Goenzym-can-cho-hé hép cua cac
mo: Flavin-mononucleotid (FMN 79) va Flavm-ademn—dmucleot1d (FAD, 80). Hai
. dang nay con tim thiy trong mdi trudng 1én men sinh tdng hop riboflavin.
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OH OH OH o) OH OH OH

|
CHy—CH—CH—CH—CH,0—F=0 ?HZ—CH—CH—CH—CHZ(P
H;C N /NYO Oo 0—F=0
O NH,
:C: ™ 0—P=0 -
HiC N =0, | Ny
79 Xo) , Q P )
. N
OHOH

2.2.2.2. Phuong phép sén xuét

a. Phuong phdp sinh téng hop

Khoang 30% vitamin B, duoc san xuét theo phuong phap nay, ¢ thé dung cac
chung Clostridium acetobutylicum, Candida quilemondia (500-1000 mg/L). Hién nay
trong cdng nghiép nguoi ta ding cac ching Eremothecum ashby hodc Ashby gossypu
(~10 000 mg/L).

Qua trinh 1&én men dugc thyc hién nhu sau:

Chung Eremothecum ashby dugc nudi ciy trong moi trudmg gbm: cao ngd 3%, ri
dudng 2%, Na-nitrat 0,6 %, mono k,ali photphat 0,15 %, Mg-sulfat 0,05%. Duy tri
pH=6,3-6,5, nhiét 4o 28-3:O°C, c6 khudy va thong khi 1,2-1,5 L/phdt/L m6i truong. Sau
45-50 gidr soi trén kinh hién vi thay xuat hién nha bao thi ngimng l€n men.

_ Dun s6i, loc. Dich loc dé ngudi, diéu chinh pH=4,5-5, thém Natri-hydrosulfit va
dé két tha Riboflavin. Loc tha tao thanh va tinh cheé.

b. Phwong phdp téng hop hod hoc (Tischler-1947)

Ngung tu xylidin (81) v6i tetraacetylribose, sau d6 khir hoa thu dwoc N-(D-
tetraacetyl-rlbltyl) 3,4-dimethyl-anilin (82). Ngung tu 82 voi mudi diazo thu dugc din
chit azo 83. DAn chét diazo dugc ngung tu tiép véi acid bacbituric dé tao nhan

pyrimidin thu dwoc hop chit 3 vong 84. Deacetyl hoa 84 trong methanol véi Na kim
loai thu dugc riboflavin (76).

So dd cac giai doan téng hop nhu sau:

H;C NH, | Newng 1 H;C NHCH,(CHOCOCH;);CH,OCOCH;
. u
+  OHC(CHOCOCH;;CH,0COCH; ——Prt 2y jg/
H3C 2H2/Pd ch .

81 82

—_—

[av=n]S b iy T VBN
Yiis

Hj( N HUBT Oy NH ;O
OJ + f
NH
?HZ(( YEOC B {0kL0 COCHS
0
HJC N N A
z \]? NaOCH,
—_— = 76
=z NH CH;0H
HsC N
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2.2.2.3. Céng dung va dang bao ché

Vitamin B, dugc hép thu chu yeu 0 ta trang. Dung diéu tri cic chimg thiéu
vitamin B, nhu viém ludi, viém miéng, chéc mép, mrt moi, ngira rat mat s¢ anh sang...

Nhu cAu binh thuong voi ngudi 1a 1,2=1,6 mg/ngay. Khi thira s& dugc bai tiét qua
nuée tidu 1am nudc tiéu c6 mau vang. Liéu dung: tré em dung dang vién nén 5 mg, ngly
ubng 1-2 vién. Nguoi 16m ubng 2-6 vién/ngay.

2.2.3. Vitamin PP (B;) (Niacin, Niacinamid)
'~ — Tén khoa hoc: Acid 3-pyridincarboxylic, 3-pyridincarboxamid.

— Cong thirc:
- Ni_acin (85).
— Niacinamid (86).
% COOH Z CONH,
. .
N
85 86

* Ghi chu: mét s6 tai lidu cua Nga va Pong Au xép vitamin PP 13 B5, tai li€u cta
M¥ va Tay Au goi 14 vitamin Bs.

2.2.3.1. Pai cuong

Vao cudi thé ky 19, bénh Pellagra xay ra & nhidu nudc trén thé gisi, diac biét 1A
nhimg nudc dung ngd lam thye pham chinh (Rumam Thd Nhi Ki, Ai Cép va nhiéu nu6c
chau A). Triéu chimg bénh ban d4u 12 mét méi, 16i loan ti€u hoa. Sau 46, da tay, da miit,
mang nhay bi viém giy méan d6, den lai khi ra nang va tréc vay. Giai doan cudi than kinh
hoang hbt, dau budt gan ban tay, ban chén, than thé tiéu mon, hoa dién va tir vong. Nam
1937, ngudi ta méi phat hién duoc tac dung diéu trj bénh pellagra cia niacinamid.

Niacin va niacinamid ¢6 nhidu trong gan, trimg, sita, men bia, thit va rau xanh.
Trong ngd thiéu triptophan, co thé dong vét thiéu L nguyén liéu dé tao thanh niacinamid,
nén nhimg ving ding ngd 1am thuc phdm chinh dé mic bénh nay.

2.2.3.2. Tinh chét hoa hoc va hoat tinh sinh hoc

— Acid nicotinic 13 dang tinh thé hinkikisadic TRF2/A EN g hut 4m va
bén vitng trong khong khi. UVmax = 263 fm. i tan i HUBT ng nudc soi,
alcol s6i, kidm va carbonat kiém. Khong tan {fong-eth

— Nicotinamid dang tinh thé hinh k g GQ I i G G A4 Y 14073 31°C. Rat dé
tan trong nudc, alcol va glycerol. Khong tandisng-cthei.bunsdidung.dichinicotinamid
trong nudce, né bi thuy phén giai phong acid nicotinic va amoniac.

: — Trong co thé, vitamin PP chuyén thanh dang Coenzym NAD (Nicotinamid-
Adenin-Dinucleotid) (87) va NADP (Nicotinamid-Adenin-Dinucleotid-Photphat) (88)
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rat can thiét cho qua trinh oxy hoa-khir trong t& bao, cho chuyén hoa glycogen, lipid,
acid amin, protein... Ngoai ra, nicotinamid con ha Cholesterol va Triglycerid trong mau,
lam gidn mach ngoai vi ¢4 loi cho hé tim mach.

P CONH, . N
| 0 0 |
N | | I\ Z _ "
CHy—O—F—0—p—0—CH, N7 N =-OH §7)
O 0 0 o} P
Il o
R= 0—P—O (88)
OH OH ) OH R |

2.2.3.3. Phuong phép téng hop

Vitamin PP c6 thé duch tbng hop tir cic ngudn nguyén lidu khic nhau nhu
nicotin, B-pycolin, quinolin... tuy diéu kién timg nudc. Sau day 1a mot sb phuong phap
thong dung:

a. Tur nicotin

Nguyén liu nicotin thu dugc tir cdc nha may thube 14. Vun 14 khé bj loai tir cac
nha may thudc 14 (2-8% nicotin) duoc ngim kiét véi nude & 60°C véi ty 16 4,5 L nude/1
kg 14 kho. Thém 1 phan dung dich NaOH 30% vao 4,5 phén dich ngdm kiét va cAt.
Nicotin cuén theo hoi nuéc thu duge dung dich ddm dic dugc dung lam nguyén liéu
cho tdng hop vitamin PP.

KMnO
Z | N — | COOH _GHOH_ 2N cooC,H, NH; 56
~ | (HNO3) ~ H,S0, ~ |
N %9 CH; N N
NS
N
91
Yy y THU VIEN . )
Oxy hoa nidofin (89) b; BOE T NO; thu dugc Niacin (85). Ester hoa
niacin trong ethanol, e fih dang ethyl-ester 90. Cudi cing la
tao niacinamid (86) bang cach xic L 20, vai amoniag.

Ciing c6 thé tao clorid acid cua niacin (91) Voi thionyl-clorid, sau d6 amid ho4 tao
niacinamid. Con dudng nay cho hiéu suét cao hon.
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b. Tir quinolin

So b phan {mg nhu sau:

Z (0] Z COOH -CO, (& COOH NH,
| > | — | —> 86
X, A N COOH X
N , N N
7. 93 85

2.2 3 4. Céng dung va dang bao ché

— Vitamin PP dugc dung trong didu tri bénh Pellagra, lidu ding: ubng 50 mg/lan,
ngdy 3 1an; tiém 25 mg/lan.

— Pibu tri tang lipid mau: 1 g/ngdy chia lam 3 lan.
~ Dang ding: vién nén 25, 50, 250 mg; vién nang 125-500 mg; bng tiém
100mg/ml.

2.2.4. Acid Pantothenic (Vitamin Bs)
— Tén khoa hoc: D(+) N-(2, 4-dzhydroxy-3 3- dtmethylbutyryl) -f-alanin (94)
— Cong thtec:

CH;,
HOCH2—-(I3—CH(OH)—CONH—CHz—CHz—COOH

CHy g4
* Ghi chii: mot sb tai li¢u cua Nga va Dong Au goi Aczd Pantothetic 1a vitamin
B3, tai 1iéu cua M§ va Tay Au goi 12 vitamin Bs.

2.2.4.1. Pai cuong

Acid pantothemc c6 thé gap trong té bao ctia moi loai, vi thé tén cla no cling
dugc dit voi y nghia nhu vy theo tiéng Hy Lap: pantos = moi noi. Thiéu vitamin Bs
trén dong vat cac triéu ching thé hién ciing rat khac nhau. Vi du & ga gy viém da gibng
nhu thiéu vitamin Bs, & chudt gdy chdm lén, viém da rdi loan ho hép, tiéu hoa... Acid
patothemc dugc Williams phén 13p va xée-dinhrcintrie-nim-1030.~dwoeq Stiller tbng

2.2.4.2. Tinh chét hoé hoc va hoat tinh sipl Troe- HUBT

Acid pantothenic c6 hai dang ddng phan ) va L., dong phan D) co the dung sinh
hoc con dong phan L(-) khong c6 tac dung, o tham gia ¢ hari 11 Coenzym A
(95) cung v6i mecaptomethylamin, acid phosphoric va acid adenilic.

a

Coenzym A can thiét cho qua trinh gidi doc co thé nho phan g acetyl ho4, dong
vai trd chuyén giao nhém acetyl giita cac co quan ndi tang. Hoat hoa céc acid béo, tham
gia vao qua trinh phin huy glycogen.
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BN, pH o
N° N Hy—O—p—0—p—O0—(H, )
0 0 H,C-C—CH;

H—C—OH

OH O |
: C=0

POsH, | \

NH Acid Pantothenic

2's

Adenozin-pirophosphat

( Mercapto-ethyl-amin

Coenzym A (95) SH

7

D(+) pantothenic 1 dang dau, rit d& hut 4m, d& bj phan huy bai acid, kiém, nhiét.
[a]p = +37,5°. D@ tan trong nudc, alcol, dioxan, acid acetic. Khong tan trong benzen,
cloroform. Trong thurc t€ acid pantothenic dugc ding & hai dang: mudi Na va mubi Ca.

— D(+) pantothenat natri 13 tinh thé rit d& hut 4m. Phai bao quan trong ampul han
kin. [a]p = +27,1°.

— D(+) pantothenat calci két tinh tir methanol dang tinh thé hinh kim, d& hat 4m.
Chay va phan huy & 195-196°C. [a]p = +28,2°. Tan trong nudc, glycerol, tan nhe trong
alcol, aceton. Pugc sir dung véi cac biét duge Calpanate, Pantholin. .

~ Trong phan tir pantothenic, néu thay alanin bing taurin ngudi ta thu dugc
pantoyltaurin (96) 1a chat d6i khang vitamin Bs. Pantoyltaurin con cé tdc dung ngin can
su lan truyén cua Streptococcus va Pneumococcus:

CH;
|
HOCHz—Cll—CH(OH)—CONH—CH;—CHz—SO3H
' THU LEN

— Néu thay Mhem=Co0 1] cidbhalete {2 -CH,OH ngubi ta 6 hop chét Panthenol
(97). Panthenol 1aprovitaminBertrongeorthéndbroxy hod chuyén thanh pantothenic.

|
HOCH2—(|J—CH(OH)-—CONH—CHZ—CHZ-—CHZOH

CH;
97
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—~ Panthenol duorc dung nhiéu trong Y hoc va My phidm. La chét 16ng trong
subt, d& hat 4m. D& tan trong nuéc, alcol, tan nhe trong ether. Dong phan D
(Dexpanthenol) va hdn hop racemic déu d& hut 4m nén duoc ding lam chit 1am 3 am
cho da trong m§ phém.

2.2.4.3. Phuong phép téng hop

" Vitamin Bs c6 nhiéu trong ngii cbc, 1ong do trimg, gan, men bia, rau xanh... tuy
nhién viéc chiét n6 tir nguyén lidu thién nhién rat khé vi né d& bi thuy phén. Trong céng
nghiép né duge san xuat chi yéu bang con dudng hoa hoc.

‘Qua trinh tdng hop gbm 3 giai doan:
a. Tong hop P-alanin (100)

H,C=CH-CN .+ NH; —» H,NCH,CH,CN ———» H,NCH,CH,COOH
98 ' 929 : 100
Cong hop acrylonitril (98) véi amoniac tao thanh B-nitril-ethylamin (99). Thuy

phan 99 thu duoc alanin (100). Cin chu y ti ty 1& mol va xiic tdc (amoni-carbonat) aé
thu duge amin béc nhét trong phan img céng hop dau tién.

b. Téng hop panto-lacton (105)

Ngung tu izobutyraldehyd (101) véi formaldehyd thu dugc din chit hydroxy-
aldehyd 102. Cong hop aldehyd 102 v6i HCN sau d6 thuy phan thu duoc
pantolacton 10S5.

CH; CH3
H;C | HCN :
CH—CHO + HCHO —> HOCHg—?—CHO — HOCH2—?—CH(OH)—CN
T : 102 CH; - - CH; 103
CH, CH; OH

—_ HOCHz—?—CH(OH)—COOH —» HiC

CH:
3 104 0O o

105
c¢. Ngung tu tao acid pantothenic (94) va tdach cdac dong phén quang hoc

Pantolacton (105) dugc ngung tu vl [-alapim:-x FEF O o dugc acid
pantothenic racemic. Viéc tach cac ddng phéfi quang Hoc 't Y y N ic ¢ thé su
dung phuong phép hoa hoc hoic sinh hoc: — HUBT

 — Phuong phéap héa hoc:

Tao mudi véi qulnm sau d6 dé két-tinh-phan doqii-so-ach-ricng-aaoc hai dbi
quang dudi dang muoi v¢i quinin. Loc riéng ting mudi va thuy phan thu dugc cac déi
- quang pantothenic riéng biét.
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CH; OH

HyC HN(C.Hy) s
21152 .
3 + HyNCH,CH,COOH —————» HOCH,—(—CH(OH)~CONH—CH,—CH;~COOH
100 | '
o "0 CH o4 o1y
105
| quinin
94 (D) 94 (L)
— Phuong phép sinh hoc:

Oxy hoa pantolacton (105) thanh ceto-pantolacton (106). Khir hoa 1ap thé 106
thanh D-patolacton nho cac ching vi sinh vat Rhodotorula, Candida hodc Aspergillus
niger. D-Pantolacton thu duoc sau d6 dugce ngung tu véi B-alanin.

CH; O CH; OH
10 01 HyC Khirhod VSV H;C
—> -
(DL) o 0 0~ Yo
106 105 (D)

2.2.4.4. Céng dung va dang bao ché
— Vitamin Bs c6 tac dung gidi d6¢ khi néng d6 thyroxin qua cao, tai tao sic tb
cho 16ng, téc. Pugc dung didu tri suy gan, viém gan, viém dudng ho hép, viém rudt, da
day cip va min tinh.. Ding diéu trj cac bénh vé& da, chéng rung téc, chéng bac mau téc.
Li€u thuong dung: 50-100 mg/ngay.
Dang ding: vién nén 25, 100 mg pantothenat Ca. Dang tiém 0,5 g/ml. Dang thubc
-mJ, kem chéng herpes, chira bong. ‘
— Dexpanthenol ding dang vién nén 100mg, tiém 0,5 g/2ml. Dang thubdc xit
chira bong, loét do chiéu xa. N6 cn thiét cho sur phat trién cuia biéu bi.

2.2.5. Vitamin Bg (Pyridoxin)

— Biét dugc: Bonasanit, Hexabetalin, Hexavibex, Pyridipca, Pyridox, Benadon,
Hexermin, Hexobion.

— Tén khoa hoc: 4, 5-dihydroxymethyl-3-hydroxy-2-methyl-pyridin (107).

— Cong thuc, . .
THU VIEN

HUBT 4,0H

T

J‘\ J - r‘l

ISV 1 1N
107
C8H12C1NO3 = 205,64
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2.2.5.1. bai cuong

Khi thiéu vitamin Be, co thé s& xuét hién cac tridu trtmg nhu tdn thuorng mem mac
mleng, viém miéng, viém ludi, viém da, bong tréc da dau co lung, thiéu mau, r6i loan |
thn kinh, xo cimg mach, co giit... Céc triéu trimg nay gin gibng véi cac tridu trimg cla
bénh Pellagra, nhung niacinamid khdng chita khéi.

Phai mit modt thoi gian kha dai con ngudi méi phat hién ra vitamin Bg la hop
chét c6 thé diéu tri duoc cac triéu chimg trén. Tén goi ban déu 1a Adermin do trong phan
tir cia n6 ¢6 3 thanh phén alcol, aldehyd va amin. Vitamin Bg ¢6 nhiéu trong men bia,
gan va cac loai ngii cbe. N6 duoc chiét duéi dang tinh khiét nam 1938, duoc xac dinh
chu tric va tdng hop toan phin vao nim 1939. -

Vitamin Bg 12 cic din xudt cua hydroxy-pyridin, bao gdm: pyridoxin (107),
pyridoxal (108) va pyridoxamin (109). Cong thitc cla chiing nhu sau:

R
HO._A_CHOH  R= GH,OH (107)
| CHO (108)
S CH,NH,(109
H, ™ N :NH(109) .

Ca ba dan chét trén c6 tac dung sinh hoc gén giéng nhau, vi trong co thé chung
déu chuyén thanh pyridoxal phosphat. Hop chét nay tao Coenzym véi triptophan va
tham gia vao cac qua trinh sinh hoc.

Pyridoxin.HCI 1 dang tinh'thé hinh phién mong, chay va phan huy & 205-212°C
(dang base: 160°C). UV max =290 nm (trong HCI 0,1 N). Tan t6t trong nudc, tan it hon
trong alcol, aceton. Khdng tan trong ether, cloroform.

2.2.5.2. Phuong phép téng hop

Pyridoxin st dung trén thi truong hién nay chu yéu duoc san xuét bing con
duodng tong hop hod hoc. Trong cong nghiép, ngudi ta sir dung phuong phép tbng hop
cua Harris va Koller (1963). Qua trinh dugc thue hién nhu sau:

Ngung tu ethoxy-acetylaceton véi cyano-acetamid thu duogc 3-cyano-4-ethoxy-
* 6-methyl-2-pyridon (110). Nitro hoa 110 yei-acid-nitrie-trong-anhvdrid-acetic thu duogc
dAn chét nitro 111. Xtr 1i 111 véi PCl; thu duyge-ddirehat TH P2VIEN

Khir hoa 112 biang khi H, , xtic tac Ni 104l durm‘ ; ol LSBT ghém -NO,
va -CN thanh cdc amin twong ung. Chuyéreac-nhémamin-cia~+#3-thanh ~OH qua
trung gian diazo, sau d6 thuy phan nhgm #HHAFEYUHIMEAD ¥8i20C] thu duoc
pyridoxin.HC1 (107).
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CH,0C,H;s CH,0C,H;s

0 O
ch—g—CHz—g—CH20C2H5 /ﬁI Ii
+ (I? HNO;/AcaO
NC—CH,—C-NH,

CH2OC2H5 CHZOCZHS CH20C2H5
CH,NH H
aN02/H
HCVH,0

Pyridoxin. HCI (107)

2.2.5.3. Céng dung va dang dung

_ Vitamin B tham gia vao qué trinh chuyén dbi glucid va acid amin. Pugc dung
didu trj dau co, viém day than kinh, bénh Parkinson, thiéu mau, viém da.

Liéu diing: 50-150 mg/ngay.

Dang dung: vién nén 5-25mg; dung dich tiém 5-10mg.
2.2.6. Acid Folic (Vitamin By)

- Biét duoc: Folacin, Foldine, Foliamin, Folsan, Folvite...

~ Tén khoa hoc: N-[p-[[(2-amino-4-hydroxy-6-pteridinyl)-methyl]-amino]-
benzoyl]-glutamic acid (115). ’ ‘

— Cong thirc:
(IJOOH W
o
Ml
4lt1: :T/ NH—4<::>F—C—NH4%—COOH
H

p- ammobenzoxc aci

B> THIZVIEN
HUBT

CoHoN;OcF 441,4

Glutamic acid
SE—

2.2.6.1. Dai cuong

Acid folic dwoc nhidu nha nghién ctru chiét tir nhidu ngudn thuc phim khéac nhau.
Thoi gian ddu do chua biét cdu triic phan tir, nén mdi tac gia dit cho hop chét ndy mot
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tén khac nhau nhu: vitamin M, vitamin L, vitamin B.... Nim 1948, nguoi ta mdi téng
hop duogc acid folic. Pay 14 mét vitamin khong the thiéu duoc doi véi su phat trien cua
vi sinh vét va dong vat. _

Acid folic ¢6 trong rau xanh, ngodi ra con c6 véi lugng dang ké trong than, gan,
nam men. Thi€u acid folic gy ra nhitng r6i loan nghiém trong ¢ hé¢ tao mau, giy vi€ém
loét ludi, roi loan tiéu hoa... N6 déng vai trd quan trong V6i qua trinh oxy hoa-khir cua
t0 chirc va 1a nhin t6 rat quan trong voi sy phat trién ctia bao thai.

CAu truc cua acid folic (Pteroylglutamic) gdm 3 phén:

— Pteridin.

— Actd para-aminobenzoic.

~ Acid glutamic.

Pteridin két hop voi para-aminobenzoic tao thanh acid pteroic. Ndm 1942, Angier
chimg minh dugc ring hop phén glutamic trong phan tir acid folic c6 thé thay dbi.
Ngoai Pteroyl-glutamic, con gap cac phan tir c6 ciu tric khac nhu Pteroyl-tnglutamw
Pteroyl-heptaglutamic. ‘

Céc din chit formyl hoa cia acid formic (N°, N0 1a dang hoat dong cua acid
folic, duogc goi la Coenzym F. N6 tham gia vao qua trinh tbng hop thymin, methionin,
cholin, serin, histidin, adenin va guanin 13 nguyén li¢u tbng hop acid nucleic lién quan
* dén bénh giam bach céu, tiéu ciu, thiéu mau.

Khi thay nhém -OH & C4 trén nhan pteridin béng -NHZ, ngudi ta thu dugce cac. |
khang vitamin. Tir 6 d3 téng hop dugc cac thuéc chéng ung thu bach cu nhu
Aminopterin, Methotrexat.

Acid folic 1a dang tinh thé vang cam, dé bi phén huy bdi acid, nhiét dg, 4nh sang.
[o]p=+23° (c = 0,5/NaOH 0,1 N). Rét it tan trong nudc, tan trong kiém, tan it trong
methanol, tan kha hon trong ethanol, butanol. Khong tan trong aceton, cloroform, ether,
benzen. UV max(pH 13) = 256, 283, 368 nm.
2.2.6.2. Phuong phép téng hop

a. Téng hop 2,4, 5-triamino-6-hydroxy-pyrimidin (119)

o
i
C,HsONa HN'HW THO'IEN
HUEES  HUBT

Tsz (|300C2H5
| HN=C—NH, + CH,
CN

d INLK
NaNO, N | Hy/Ni N7 ?
we LI e 1
. N~ N7 “NH,

HN" N NH,
119
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Ngung tu guanidin véi ethyl-cyanacetat trong ethanol, xuc tic natri-ethylat thu
duoc amid 116. Pun 116 trong dung dich NaOH thu dugc 2,4-diamino-6-hydroxy-
pyrimidin (117). Nitrozo hoa 117 thu dugc din chét nitrozo 118, Khir loa 118 bing khi
hydro, xdc tac Ni thu durge triamin 119,

b. Ngung tu tao acid folic -

Phan Gng ngung tu 119 véi aldehyd 2,3-dibr6m-prbpionic va p-aminobenzoyl-
glutamic dugc thuc hién trong moéi truong nude, xic tic NaOH thu dugc acid folic
(115):

OH *
Br
\
N2 NN CH—CH,Br
o] + HN CONH—CH—CH,CH;COOH —— 4.id folic
J
« CH
N >NH, O (115)
119

COOH

2.2.6.3. Céng dung va dang bao ché

— Phong va didu trj thiéu mau: ubng 0,1 mg/ngay trong 10 ngay hodc tiém 50
pg/ngay. Ngudi mang thai, cho con ba ding liéu cao hon.

— Thudc cin dugc bd sung cho nguoi dang didu tri bang methotrexat, didu tri
dong kinh bing hydantoin, dang udng thudc chéng sbt rét hay chdng lao.

— Dang bao ché: vién nén 0,1; 0,4; 0,8 mg, 1 mg; S mg. Ong tiém 5 mg/ml.

2.2.7. Vitamin B,Q (Cyanocobalamin)

(0] CN

o

OTHOWIEN |
¥ . HUBT j@:
i l J 3

116
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— Biét duoc: Anacobin, Cytobion, Dodex, Fresmin, Macrabin, Redisol, Vibalt...
— Tén khoa hoc: 5,6-dimethyl-1 -a-D-ribofufanosylbénzimidazolyl cobamid (116)

2.2.7.1. Dai cuong

Niam 1926 nguoi ta da phat hién ra dich chiét gan dleu tri dugce benh thiéu mau ac
tinh. Nam 1948, Ricker chiét duoc vitamin B, dang tinh thé tir gan ciia dong vét ¢ vi.
Nam 1954, Hodgkin da xac dinh dugc cAu tric phén tir cha vitamin Byz. Viée téng hop
toan phan vitamin B, dugc thuc hién boi Woodward vao nam 1973.

Vitamin Bi, 14 san phém do vi sinh vét tao ra. N6 dugc san xudt bing con dudng
1én men mdt sb chung vi sinh vat nhu Streptomyces griseus, Pseudomonas denitrificans.
Ngoai ra, né con ¢6 trong long d6 trung, than sita... Vitamin B, khong c6 trong thuc
vat. O ngudi va dong vat, vitamin By, duge hé vi sinh vét sinh ra & rudt gia, vi vy no
khong dugc hip thu vao méau ma thai ra ngoai theo phan. Nudc thai cia hé théng cong
rinh c¢6 chira m6t lugng nho vitamin By, va nguorl ta da tung dung lam nguyén liu dé
chiét 14y vitamin nay.

2.2.7.2. Cau trac hoa hoc va 'hoat tinh sinh hoc

Cau trac hoa hoc cua v1tam1n Bz gom nhén corin va phan nucleotid. Céc thanh
phén cAu tao nén cobalamin bao gbm: :

~ Cobryamid: Corin ( tetrapirol) + Coban.
— Cobamid: Corin + Coban + Phosphat ribosyl.

- — Cobalamin: Corin + Coban + Phosphat ribosyl + 5,6-dimethyl-benzimidazol

(tra CN). |

Nucleosid 1a phan gbm 5,6-dimethyl-benzimidazol + Ribofuranose.

" Nucleotid 14 phin gdm 5,6-dimethyl-benzimidazol + Ribofuranose + phosphoric ester.

Vitamin By 12 dang tinh thé mau do t6i, d& hut 4m. D& ngoai khong khi hut 12 %
4m. Dang hydrat kha bén. Hoa den & 210-220°C, trén 300°C khéng chay. [a]p = -59°,
UV max = 278, 361, 550 nm. D0 tan: 1g tan trong 80ml nudc. Dung dich trong nudc
bén vimg & pH=4,5. Tan trong ethanol, khong tan trong ether, aceton, cloroform.

Vitamin By, xtc tac cho nhiéu phan tmg sinh hoc quan trong trong co thé: bién
~ dbi acid glutamic thanh methylaspartic, acid-succinic-thanh.methyl-malgnic. Thiéu
vitamin Bi, hé théng tao hdng ciu bi suy gidig gav.( e V‘FEN néu, co thé

suy nhuoec.
Y HUBT
2.2.7.3. Phuong phép séan xuét

Vitamin By, ¢6 thé thu duge tir nhidl: ngutm ngyen TELRHACRHAY Ahur chiét tir
bun cong, chiét tir nudc thai cha cong nghlep khang sinh. Hién nay, no chu yéu dugc
san xuit bing con dudngén men ching vi sinh vét Propionibacterium shermanii.
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2.2.7.4. Céng dung va dang dung

Vltamm B2 ¢6 tac dung diéu tri céc rbi loan hé tao mau (gidng acid fohc) Va cac
r6i loan vé thin kinh. Pugc ding trong céc truorng hop thiéu méu, suy dinh ducmg, dau
day thin k1nh Liéu dung: tiém 100-300 pg x 3 1An/tuin. Lidu duy tri 150 pg/tuin. Dung
dudng ubng véi lidu 1 mg/lan.

Ché phim hydroxycobalamin tic dung kéo dai nén -dung khé thuan loi.

Dang dung: thudc tiém 100, 300, 500, 1000, 5000 pg/ml, tiém bip hodc truyén
dich. Vién methylcoban 100 pg By, vién 3B: 250 mg B; + 125 mg B + 1000 pg Bi.

2.2.8. Vifamin C (acid L-Ascobic)
— Biét dugc: Ascorbicap, Ascorbicin, Ascorvit, Cebion, Celin, Laroscorbine. ..
— Tén khoa hoc: L-threo-hex-2-enonic acid o-lacton (117):
— Cong thirc:
CH,0H

CHOH
O

OH OH
117

C6H306 = 176, 12

2.2.8.1. Dai cuong

Nam 1853, Lind dung nudc chiét tir qua chanh, cam d3 diu tri duogc bénh scorbut.
Bénh thudng gip véi cac thuy thi di bién dai ngdy véi céc triéu chimg nhu: chady mau
loi, chin ring tim bdm, chay mu, ring long, sung khép, chdy méu duéi da, niém mac
rudt, di tiéu ra mau din dén thiéu mau ning va tir vong. Bénh con phat trién & viing
trung Au, dic biét véi cac cu dan sbng & céc ving dit khd vao mia dong va mia xuén.

Nam 1928, Szent Gyorgy1 da chlet duoc v1tamm C tir qua 6t ngot, dat tén 1a acid

Hexuronic, sau do7 13 acid 2 Cdioc ng hop bai Reichstein vao nam 1933.
THU VIEN

2.2.8.2. Tinh chaNhoa hocva Kin

Vitamin Ctrtintrthé-mmamtring;Hintrkinrhose phién, vi chua. Diém chay 190-192°C.
[0]25= +20,5 < -FH140 (HU< UM 15019141 |= +48° (c = 1 trong methanol). Dung
dich trong nuéc c6 pH thay doi theo nong do: pH = 3 (5 mg/ml); pH = 2 (50 mg/ml).
Khi bi 4m hodic chua tinh khiét, d& bi oxy hoa ngoai khéng khi chuyén thinh mau vang,
bén khi tinh khiét va sdy kho. Do tan: 1g tan trong 3 ml nuéc, 30 ml alcol, 50 ml alcol
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tuyet dbi, 100 ml glycerol Khong tan trong ether, cloroform, benzen, petroleum ether,
diu, m&. Vitamin C 13 chit khir manh. N6 khir dung dich Fehling, bac nitrat, KMnOy,
1am mét mau iod. : .

Ho4 tinh quan trong nhét cta vitamin C do hé “en-diol” gay ra. Dang enol mang
tinh acid, dugc ting cudng nhd nhém ceton lién hgp. N6 dé dang bi oxy hoa thanh
diceton:

—C=——C— —C——C—

OH  OH

Khi bj oxy ho4, vitamin C chuyén thanh acid dehydroascobic, sau d6 mé vong
lacton thanh acid 2,3-diceto-L- gulomc cudi ciing thanh acid oxalic va treonic: :

C,/0 _ //O

l ¢ COOH COOH

C-OH =

i 0 =04 ¢=0 | 'COOH

C—OH C=0 ) l_ N

Cl‘,H é o —_— =0 — COOH
HO (|3H O (le gHmon (HOH

pu— H P
éH - Lo HO—CH HO—CH
2 2 ‘ CH,0OH ' CH,OH

Trong méi truong acid, khi dun n6ng, vitamin C bién thanh furfurol 1am vitamin
C bi vang va tang ddc tinh.

Vitamin C tham gia vao hoat ddng ctia nhiéu hé enzym ctia co thé (dehydrogenase,
peroxydase, catalase). Tham gia nhiéu phan tmg oxy hoa-khir quan trong trong co thé.
Phéi hop tac dung véi céc vitamin A, E, selen chbng géc tu do, chéng 3o hoa. Thiéu
vitamin C géy ra cac réi loan qua trinh tao rang, xuong, collagen.

2.2.83. Phwong phép tdng hop Vitamin C

Vitamin C dugc Reinschtein téng hop tir glucose nim 1934, Nguyen tic ciia qua
trinh tong hop nay nhu sau:

Hydro hoa D-glucose (118) xuc tacMNi=Raney tag-thanhrD=sorbit(119). Oxy hoa
D-sorbit (119) bang chung vi sinh vat Adejgbacrer thy did Do tedde (120). Bao vé
cic nhém alcol cia 120 bing cach tao hopehit ace HRIESE )Xy hoa véi
KMnOy thu duoc diaceton-2-ceto-L-gulonic-d22y-Ciubi-clingla-thuiphiava enol hoa
122 bang cach xir 1 véi HCI thu duge vitagin(i

'Hién nay da co nhidu cai tién trong cong nghé san xuét vitamin C, nhe d6 gia
thanh vitamin C trén thi truorng da ré di rit nhiéu. Viéc cai t1en da dat duorc két qua trén
cac huorng sau:
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— Oxy hoa tryc tiép glucose dén acid 2-ceto-gulonic bing vi sinh vét. Phuong
phap nay khong cin bao vé cac nhém alcol qua céc trung gian acetonid. Hing Takeda
(Nhat) di thanh cong khi dung Pseudomonas sp. oxy hoa dung dich glucose dén acid
2-ceto-gulonic voi hiéu suét tét.

- Bing phuong phap 1én men, bién dbi truc tiép glucose thanh vitamin C.

(leo ?HZOH ?Hon
H—C—OH H—C—OH ¢=0 ’
—C— " HyNi —C— [O] H—C—OH
HE_E—EH 1;0 at HE—E_SIH Acetobacter HO—C—H Ao
H—C—OH H—C—OH-: H—C—OH
CH,OH CH,0H CH,OH
118 119 120
?Iﬁo}l__ COOH _
(7O ‘ ¢Zo__ch, .
H—?—O \CH3 o} _KMnO4 _ H—(I3—O/C\CH3 fe) __H> Vitamin C (117)
e oI HC /O_é_H
H—C \
i oel \O_'éHz NG
: H:C  “o—CH,
121 122

2.2.8.4. Céng dung va dang bao ché
Vitamin C c6 tic dung:
— Phong va diéu tri bénh scorbut.
— Giup chuyén ho glucid, acid amin, tao collagén, sun.
— Gitip co thé ting stc d& khang, chéng nhim khuén.
— Chéng gbc tr do, chbng oxy hoa, chéng 130 hoa.
— Liéu dung: 100 mg, 500 mg, 1000 mg/lin. _
— Dang ding: vién nén 100 mg, 500 mg, vién sii 1g; dng tiém 100 mg, 500 mg, 1000 mg.

2.2.9. Biotin (vitamintf) .
Biét d Biod: T YIEN 11, Inj Mumil
- Biét dude: Biederma ( ) s 11, Injacom, Mumil.
" S HOBT .
— Tén kheahoc. acid Hexalydro-2-0xo-1H-tleno[3,4-d]imidazole-4-pentanoic (123)
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~ Cong thire:

NH NH
H H
CH,CH,CH,CH,COOH
S\
123

2.2.9.1. Dai cuong

Biotin duoc biét dén tir 1901 nhu mot tic nhén cin thiét cho sy phat trién cia sy
séng. Thiu biotin, gdy ting ti€t bd nhon qua da, lam dj Ung da, tao tring ca va gy
viém da. Ngodi ra, con gy viém ludi, dau co, mét mdi, chan an. Biotin c6 trong hoa
qua, gan, than, trung, sira.

Biotin dugc Kogi chiét tir 1ong d6 trimg nam 1936, Gyorgy chlet duogc tir gan nam

1939. Chu triic dugc Vigneaud xac dinh nim 1942 va dugc Harris tdng hop 1an déu tién
nam 1945.

Biotin 1a tinh thd manh, dai. Piém chay 232-233°C. [a]p = +91° (c = 1 trong
NaOH 0,1 N). Tan trong nudc, khong tan trong ether va dung moi hitu co. Dang tinh
khiét bén vimg ngoai khong khi. Dung dich biotin trong méi trudng trung tinh hay acid
nhe kha bén, c6 thé tiét tring bing nhiét. Dung dich trong kiém kém bén.

Biotin déng vai trd quan trong trong qua trinh trao ddi chit cua co thé, 13 vitamin
cAn thiét cho hoat dong ctia cac Enzym chuyén van cic nhém carboxyl va CO,. Tham
gia vao cac qua trinh decarboxyl ho4 acid oxalic, deamin hoa va chuyén vi amin trong
qua trinh bién d6i cac acid amin, tao nhém carboxyl trong tdng hop Citrullin.

Trong co thé nguoi, hé vi sinh vat duong rudt tu tong hop dugc biotin, vi vy
luong biotin cn thiét hang ngay d6i voi mdi ngudi 13 khé xac dinh. .

2.2.9.2. Phuong phép téng hop
Phuong phép tdng hop sau ddy duoc thuc hién tai hﬁng dugc phém Hoﬁnan—la—Roche:

Brom hoa acid fumaric (124) bang Br,_th-dug (125). Phan
. {mg cia din chit brom 125 v6i benzylandifi tao"than THU VlEN imino-tartric
(126). Dong vong 126 vé6i photgen, sau (ddo-tac:anhyd CINLTET 1 acetic, thu
duoc 127.

Khir hoa véi kém trong acid acetic thu Hi0e SN CHAI I 128908430 fmg cua 128
voi H,S trong moi trudmg acid thu dugc thiolacton 129. Ngung tu 129 voi 3-ethoxy-
propyl-magnesium-bromid, thuy phén va loai nudc, sau d6 hydro hoa thu dugc 130.
" Pun 130 véi HBr, ngung tu din chit brom thu dugc véi diethyl malonat. Cudi cing
thuy phin va decarboxyl hod thu dugc biotin (123).
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Br—CH—COOH  CgH;CHNH, CeHsCHNH—CH—COOH 1.coch

CH—COOH By,
—_—
CeHsCH,NH—CH—COOH 2. Ac,0

CH—COOH Br—CH—COOH
124 125 126
CGHSCHz\N C,H C,/0 CesCHy,  H //o C6H5CH2\N_C,H C//o
( "\ ZwAcOH iN_ —Q HyS ( \
o | /H /O 0 /H /O o )H /S
/N—C—C\\ N—C—CH, /N—C—CH2
CeHsCH 127 o CeHsCHY 128 C¢HsCH; 129
1.C,H;OCH,CH,CHMghr CotsCHa,  H CH,CHCH0CHs -
2.-H,0 N_C_C‘}é 2. Diethyl-malonat ester/Natri-ethylat
» O JH /S » 123
3. Hyxt - N—CZcfh, 3. _co, '

CHsCHY 30

2.2.9.3. Céng dung va dang bao ché

Biotin c6 tac dung didu hoa chuyén hoa glucid va lipid ¢ da. Bugc dung trong cac
truong hop tang tiét bd nhon, rung téc do thiéu hut biotin. Li€u 1-2 vién 5 mg/ngay,
dung trong 2 thang. Véi cac chi dinh khéac: ngudi lon 30-100 pg/ngay, tré em 20-30
pg/ngay.

Dang dung: vién nén 5 mg, 6ng tiém 1 ml chira 5 mg.

THU VIEN
HUBT
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Chwong 20
THUOC KHANG VIRUS
PGS. TS. Nguyén Pinh Luyén, TS. Nguygn Van Hai

MUC TIEU HQC TAP

1. Trinh bay dugc mot s6 nét dai cuwong vé virus va cdch phdn loaz cdc virus.

2. Trinh bay dugc tén khoa hoc, cong dung va phwong phdp t6ng hop cdc thuéc khdng
virus nhém nucleosid, nhém guanin, nhém adamantan va cdc nhém khdc.

1. DAl CPONG

Virus 14 dang séng don gian nht, gdm mot 161 acid nucleic c6 1 hodc 2 chudi
AND hodc ARN va dugc bao boc boi mét vo protein hay capsid. Chung bét budc phai
sbng ki sinh trén t& bao vét chi. Su sao chép cua ching phu thudc chi yéu vio cac qua
trinh sinh téng hop ca t€ bao vat chu.

Phén loai virus:
— Loai ADN: gdm cé cac loai poxvirus (gdy bénh ddu mua), herpesvirus (gay

thily dau, herpes, zona), adenovirus (gdy viém két mac, viém hong), hepadnavirus (giy
viém gan B) va papillomavirus (mun com).

— Loai ARN: gdm rubellavirus (gdy bénh séi DPirc), rhabdovirus (bénh dai),
picornavirus (bénh bai liét, viém mang ndo, cam lanh), arenavirus (viém mang néo, sbt
Lassa), arbovirus (sbt vang), orthromyxovirus (cim), paramyxovirus (soi, quai bi),
H5N1 (cim gd). '

2. CAC THUOC KHANG VIRUS
Dé dbi phé véi cin bénh do virus gay ra ngay mot phat trién, rat nhiéu hop chét va

nhém céc hop chit di dwoc dua vao thir nohicernhac Jha cin bénh
nay Tuy nhién, cho dén nay két qua thu ¢{@e et rht | At Wt EN doc tinh cua
thudc, phan vi do hiéu luc tic dung chua dat mongmi 5 HUBT

2.1. Cac dan chét kiéu nucleosid

2.1.1. Zidovudin (1)
— Biét duoc: Retrovir, Zidovir,

~ — Ténkhoa hoc: 3 -Azido-3 ’-deoxythymidin
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— Cong thuc:

N3
1
— Tinh chét: bt két tinh tréng, tan trong nudc. Nhiét 46 néng chay: 120-122°C.

— Cong dung: thudc c6 tac dung chong HIV manh. Pugc ding dé diéu tri bénh
AIDS va mdt s6 bénh do cac virus khac. Liéu ding: ngudi 16n 300mg x 2 lan/ngay. Tré
em trén 3 thang tudi 150mg x 2 ,lan/ngay

~ Phuong phép téng hop:
o 0
CH, Che
_HN |
‘ o)\
HO o 1. PhyCCl/ pyridin
2. CH3SOZC1/pynd1n
OH CH,SO;—
2
HN |
' .NaN;
 — Y 2.CH;COOH /A .
W ]
il

Zidovudin| (Jgrdudetong Tyl VjEN D). P4u tién 13 bao vé cac nhom —OH
cla thymidin (2)\bangicas’ HupT :nylmethyl clorid va methylsulfonyl

clorid, xtc tac pyriditt 1107 : y¢ xur ly vai kali phthalimid tao thanh
2°,3’-anhydrothymidin 4. (ho 4 phan mg vo1natri azid, sau d6 thuy phan loai nhom
bao v¢ triphenyli I'bang acid 1c thu zidovudin (1).

2.1.2. Didanosin (5)
— Biét duogce: Videx
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— Tén khoa hoc: 2°,3’-Dideoxyinosin

— Cong thuc:
0]
HN | N\>
NP
HO
O

5

— Tinh chit: bot két tinh tréng, it tan trong ethylacetat, aceton, ethanol,
cloroform, rét tan trong DMF, DMSO. Nhiét 46 nong chay: 160-163°C.

~ Cbng dung: thubc co tac dung invitro sy sao chép cua virus HIV trong mdi
truong nudi cdy té bao. Pugc ding diéu tri nhifm HIV va céc trudng hop da phat trién
thanh AIDS, k& ca truong hop di khang zidovudin. Liéu dung; ngudi 16n 100-
200mg/1an, 2 1an/ngay. Tré em 200mg/m” bé mit co thé/ngay. Dang dung: vién nhai
25mg, 50mg, 100mg, 150mg. Bt pha dung dich uéng 100mg, 250mg.

— Phwong phap san xuét:

Didanosin dugc san xuit tir 2°,3’-Dideoxyadenosin (6) bing phuong phap 1én
men mdt sb chung vi sinh vit nhu: Acinetobacter Iwoffii, Sarcina albida,
Achromobacter candidans... Qua trinh 1én men dugc thyc hién & 30°C trong 16 gio, moi
trudng 1én men gdm pepton, men bia, nuée thit... Dich 1én men thu duge c6 ham luong
didanosin tir vai chuc dén vai trim mg/L tuy ching VSV .

NH, o
HN | \>
Lén men VSV _ XN N
e HO
THU VIEN
HUBY

2.1.3. Zalcitabin (7)
~ — Biét dugc: Hivid
— Tén khoa hoc: 2,3 -Dideoxycytidin
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- Cong thic:

— Tinh chét: bot két tinh tring, nhiét dd nong chay: 215-217°C.

— Cbng dung: thudc d& khubch tan vao té bao, sau d6 chuyén ho4 thanh dang hoat
dong dideoxycytidin 5’-triphosphat. C6 tac dung ngin can qua trinh sao chép nguoc cua
HIV do irc ché sinh tong hop AND & virus. Pugc ding diéu tri nhimg truomg hop bi
HIV & giai doan tién trién khi co thé khong dung nap zidovudin hodc zidovudin khong
¢6 tac dung. Liéu 0 ,75mg x 31an/ngay.

— Phuong phép téng hop:

Zalcitabin c6 thé dugc tdng hop bing nhidu phwong phép khac nhau. Phuong
phap di tir N-acetylcytidin (8) dugc thuc hién nhu sau:

NHCOCH, NHCOCH, NHCOCH,

N/ N/ N/

)\ l 1. HBr -
o N 2. AcOH 0 o

HO —_—_—
: CHLCO CHACO0
o 0 € o'
H OH v

8
l I
l‘ CwZn; CH;CN
NHCOCH,
THY VIEN
1. , : =
= . HUBT )”\ |
7 ) N
CHCOl o
11

KTHDT2-T19 289



Thé nhém —OH béng Br, sau d6 acyl hoa thu dugc hai din chit bromacetat 9 va
10. Cho ca hai din chit nay phan img v6i hdn hop déng-kém trong dung méi acetonitril
thu duge N-acetyl-2°,3’-didehydro-2°,3’ -dideoxycytidin-5’-acetat (11). Cubi cing 1a
khir hoa lién két d6i & vi tri 2°-3’ va thuy phén thu dugc zalcitabin (7). \
2.1.4. Stavudin (12)

— Biét duogc: Zerit

— Tén khoa hoc: 2°,3°-Didehydro-3 -deoxythymidin

. — Cbng thuc: '

N

— Tinh chét: bot két tinh tring, nhiét 36 néng chay 165-166°C.

— Cong dung: stavudin ngan can qua trlnh sao chép nguge cua HIV & nong do
gin gibng ndng d6 zidovudin.

Bugc dung dleu‘ tri nhl‘em HIV & ca céc trudng hop cac thubc khac khong c6 tac
dung. Li€u 30-40mg/lan x 2lan/ngay. :

— Phuong phép téng hop:

Stavudin c6 thé duoc tong hop bang cac phuong phap khac nhau di tir nguyén ligu
dAu nhu 5-methyluridin, thymin, thymidin...

Sau day 1a phwong phap téng hop di tir thymidin:

0
CH
ifk/'r
CHS0;CUCGHN CHsS0z o NaOH THU VIEN B.dK "
HUBT 5

O
CH3SOZ_ 13 14

Phan tng cta thymidin (2) véi MsCl, xic tac pyridin thu duge 3°,5’-Di- O-
(methalsulfonyl)- -thymidin (13). X ly 13 véi NaOH trong ethanol tao thanh dn chét
3’,5’-anhydrothymidin 14. Hoa tan 14 trong dung m6i DMSO, sau d6 thém fer-BuOK
va khuay & nhiét 4o phong khoang 16 gi¢ thu dugc stavudin (12).
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2.1.5. Lamivudin (15)
— Biét duoc: Epivir, Zeffix.
— Tén khoa hoc: 4-Amino-1-[2-(hydroxymethyl)-1,3-oxathiolan-5-yl]-2(1 H) pyrzmzdmon
— Cong thue:

NH,

O)\
HO.
s
15
— Tinh chit: bdt két tinh tring, tan trong nudc, trong ethanol. Nhiét do néng
chay: 160-162°C.

— Cong dung: thudc vira c6 tac dung uc ché Sy sao0 chép O virus HIV, vlra cé
tac dung e ché virus viém gan B. Ngan ngira sy tién trin dén xo gan va ung thu
gan & bénh nhan viém gan B mén tinh. Dugc dung diéu tri bénh viém gan B véi lidu
150mg/ngay, diung trong nhidu ngay. Piéu tri AID’S thuong dung ph01 hop vdi
zidovudin: vién Combivir (150mg lamivudin + 300mg zidovudin) udng ngay 2
vién/2 lan.

— Phuong phap tong hop:

Benzoyloxy-acetaldehyd (16) phan tmg véi mercaptoacetaldehyd dlmethylacetal
(17) thu dugc 2- benzoyloxymethyl -5-methoxy-1,3-oxathiolan (18). Ngung tu 18 véi
cytocin (19) tao thanh dn chét cytocin-oxathiolan 20. Thuy phén 20 bang NH; trong
methanol thu dugc lamivudin (15).

o—CH; OCH;,

\_0 ,/<
)—Q + H\ CH; ——» 0
o5 S\Q_
18
. J

NH, Tsz

7z THW VIEN
Al .
L‘gﬁ’?O HUBT

- N\ —> 15

\ e
¥O
2
0)
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2.1.6. Ribavirin (20)
— Biét dugc: Rebetol, Viramid, Virazole.

— Tén khoa hoc: I-f-D-Ribofuranosyl-1H-1,2,4-triazole-3-carboxamid
— Cong thire:

HO N

OH OH
21

— Tinh chét: bot két tinh khong mau, tan trong nudc va kha bén.

C6 hai dang dinh hinh: nhiét d6 néng chay 166-168°C (két tinh tir nudc-ethanol),

- 174-176°C (tir ethanol).

- Cong dung thudc c6 hoat phf) khang virus rong do vrc ché qua trinh sinh téng

hop protein ciia virus. Pugc dung didu tri cac bénh do nhiém virus duong hé hép, viém

gan typ A & tré em, nhiém virus thén, sbt xut huyét...

Liéu dung ngudi lén uong 2-3 l4nx 1 vién nang IOOmg, tré em udng siro 10mg/kg
thé trong chia 3-4 14n/ngay. Dang vién nang 100mg, 1o siro 300ml (100mg/10ml).

'~ Phuong phap téng hop:

Ribavirin dugc tong hop biang phan tmg ngung tu 1,2,4-triazol-3- -carboxylat
methyl (22) véi 1,2,3,5-tetra-O-acetyl-D-ribofuranose (23) thu dugc dan chét 24. Thuy

phan 24 bang NH; trong methanol tao thanh ribavirin (21).

0]

)
N\
Nj CH;
o

CH;CO e e
‘?% CH T\Q/OCOCH ==l H}ij’é'_% N
— | 50H

H HsCCOO OCOCH3 HoCCOO
22 '

AR LAY

2.1.7. Idoxuridin (25)
- Biét dugc: Dendrid, Herplex, Idexur...
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— Tén khoa hoc: 2°-Deoxy-5-iodouridin
— Cong thirc:

OH 25
— Tinh chét: bt két tinh tréng, khoé tan trong nuée, ethanol. Phan huy & 175°C.

— Coéng dung: thudc rc ché qua trinh sinh tong hop protein cia virus do ngén can
qua trinh sao chép lai ciia ADN. Puoc ding chu yéu dleu tri cac bénh do nhidm virus &
miét: Herpes simplex & giac mac, viém két mac. Lidu dung tAn cong mdi gid nhé 1 giot,
ngdy sau 2 gid nho 1 giot, ban dém tra thuéc mé& hoic gel, dung dot 6-10 ngay. Dang
dung: dung dich nhé mét 0,1%, thuéc mé hozic gel tra mét 0,25-0,5%.

~ Phwong phip tong hop -

a. Tong hop S-iod-mono-mercuriuracil (28)

Acetyl hoé 5-iodouracil bing anhydrid acetic thu duogc l-acetyl S-iodouracil (27).
Cho 27 phan tmg thuy ngan acetat tao thanh 28.

0O

HN | (CH3COO)2Hg
)\ t (CH;COjR0 — )\ )\
07 N
H
26 27 COCH3 Hg 28

b. Tong hop 3, 5-di-O-tosil-2-deoxyribofuranosyl clorid (30):
Hop chét 30 duoc tdng hop tir 2-deoxy-O-ribose (29) theo phuong trinh sau:

[' D THU VIEN: | 7
Y —HUBT Tl | ci
C Ts
29 30
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c. Ngung tu va thuy phdn tao idoxuridin (25)

)\ | 1. NaOH
28 4 - 2. AcOH
30 ~Tsp 07 °N = 25

Ts

_ Phan img ngung tu cta 28 va 30 dugc thyc hi¢n trong dung moi “cloroform, x1c
tac pyridin thu dugc 31. Thuy phan 31 biang dung dich NaOH 0,4N, sau d6 acid hoa
bing acid acetic thu duoc idoxuridin (25).

2.1.8. Trifluridin (32)
— Biét dugc: TFT Thilo, Virophta, Viroptic
— Tén khoa hoc: 2 ’-deoxy-3-(trifluoromethyl)uridin
- Cong thirc:

OH 32

— Tinh chét: bot két tinh tring, nhiét 46 néng chay 186-189°C.

. —+ Cong dung: thubc c6 tac dung véi v1rus Herpes simplex typ 1 va typ 2 do uc
ché mot sb enzym tham gia vao qua trinh sinh tbng h0'p AND ¢ virus. Ding diéu tri cac
bénh gidc mac do virus géy ra. Liéu ding tin c6ng mdi gi¢r nho 2 14n, sau d6 5 lan/ngay,

dung dot 5 ngay. '
THU VIEN
- HUBT :
Cho 5-trifluormethyluracil (33) phan (g Vo1 visilyl cl 3 dugc bis-
trimethylsilan 34. Sau d6 cho 34 ngung, fu yoi. 3,050k, Riugbenzoyl) -2-
deoxyribofuranosyl clorid (35). San pham thu duoc amin bic 2 thu

dugc trifluridin (32).

— Phuong phap tdng hop:

SATRVAVRTILER SN DI Ve IVERASSS
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Q . (CH3)5S1
CF;

-

CF
j\ | (CH3);SiCl N7Z | 3
H (CH3)3S N

‘ 1. (CH;COO),Hg
Cl 2. Diisopropylamin
> 32

P-O,NC¢H,CO0 35

2.2. Cac din chét guanin

2.2.1. Acyclovir (36)
- Biét duogc: Avirase, Zovir, Zovirax...
— Tén khoa hoc: 2-Amino-1,9-dihydro-9-[(2-hydroxyethoxy)methyl]-6 H-purin-6-on
— Cobng thuc:

0
I

HN N
| A\
HZNJ\:Nj: N>\/o\/\

36 OH

— Tinh chét: bot két tinh tring, khé tan trong nudce, khong tan trong nhidu dung
mdi hitu co, tan trong acid loding. Nhiét do nong chay: 256-257°C.

~ Cong dung: thudc c6 tac dung chon loc véi cac virus Herpes do irc ché qua
trinh sinh tdng hop ADN ciia virus. Ding didu tri céc bénh do nhiém virus Herpes
simplex da va niém mac. Liéu ding ngudi 16n ubng 200mg x 5 14n/ngay, tiém tinh mach
chiam 5-10mg/kg thé trong/ngay, kem bdi da 5% diéu tri Herpes da va co quan sinh duc
boi 5 lé‘m/ngéy, t V'J,-; 'mc :,-.‘ 434 (5 VTEN 1ac do virus.

— Phuong Bhapiongi HUBT

Ngung tubensovi=cloridridi=etiviengiycol cO mit triethylamin thu dugc
2-benzoyloxyethanal (&7u € lormeth yihoanhdm *OH cua 37 thu duge 1-benzoyloxy-2-
clor-methoxyethan-<(38)~bau-dé-cho-36-ngung-t¢' v4i guanin (39), c6 mit triethylamin
thu duge 9-(2-benzoyloxyethoxymethyl)guanin (40). Cubi cing la thuy phén 40 thu
duogc acyclovir (36).
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OH
: 0”7 HCHO/HCI
RPN S, L) : —_—

37
OH

= N OH

0 | * | N‘> | :
/\/O\/Cl H;N N > NH3/CH;0H
—_— —_——
| N(C2H5)3 )\ 36

(0]

2.2.2. Ganciclovir (41)
- Biét dugc: Cymevan, Denosine, Vitrasert...

— Tén khoa hoc: 2-Amino-1,9-dihydro-9-[[2-hydroxy-1-(hydroxymethyl)ethoxy]
methyl]-6H-purin-6-on

— Cong thuc:

i
HN/j:N\
HzNJ\N I N>
HO. O\I

OH
H 41 \

— Tinh chét: két tinh tir methanol, nhiét d6 néng chay: 250°C, két tinh tir nude
dang monohydrat néng chay & 248-249°C. Tan trong nudc (25°C) 4,3mg/ml (pH=7).

~ Cong dung: Ganciclovir trc ché qu4 trinh sinh tdng hop ADN ciia virus. Bugc
ding diéu tri cac bénh do nhiém ning Cytomegalovzrus suy glam mlen dich do AIDS,
ghép co quan hodc tuy song kém didu trj gdy mad ich'do ung thu.
Liéu dung tdn cong: tiém truyén Smg/kg 1|12/ 12 glor (tt JaM VIEN ot dung 14-
21 ngay. Piéu trj duy tri 6mg/kg/ngay x 5 nehwusn hos IR gay.
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— Phuong phép téng hop:

L o
+ HO : 1. HCHOHC
o} OH 2. CH;CO0K )
Z_\/Cl NaOH 0\)\/0 > o

v 43 44 0

42

1. TSOH/ER,O N N
2. HyPd.C + | \>
3. NH,/CH;0H X

41

Epiclorohydrin (42) dugc phan ung véi alcol benzylic cé mit NaOH thu duoc 1,3-
di-O-benzylglycerol (43). Clormethyl.hoa nhém —OH cua 43, sau d6 ngung tu véi kali
acetat tao thanh 1,3-di-O-benzyl-2-O-(acetoxymethyl) glycerol (44). Ngung tu 44 véi
N2 ,9-diacetyl-guanin (45) trong dung mdi ether, c6 mét acid p-toluensulfonic, sau dé
khir hoa voi H, xic tac Pd/C dé loai nhém benzyl., cubi cung thuy phéan loai nhém
acetyl thu san pham 41.

2.2.3. Penciclovir (46)
— Biét dugc: Denavir, Vectavir

— Tén khoa hoc: 2-Amino-1,9-dihydro-9-[4-hydroxy-3-(hydroxymethyl) butyl]-
6H-purin-6-on

- Cong thuc:

HoN \N N ol

OH

— Tinh chét: bot két tinh tring tir nuéc (dang monohydrat), tan trong nuéc 1,7
mg/ml. Nhiét do néng chay: 275-277°C.

— Cong dung: gibng acyclovir

— Phuong-phap tobne-hom:

Phan (mg| of@ 2sariny- oL mbké pMHEN) V6 5-(2-bromoethyl)-2,2-dimethyl-1,3-
dioxan (48) trong DMIE khar hét 20X duoc dan chat 49. Thuy phan 49 trong
HCI 1M ¢ 60°C thuducc penciclomvic (46).
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ol cl
j\ | \> N o KaCODMF /k > HCl .6
\ / N
O
Oﬁécm

2.3. Cac dan chit adamantan

2.3.1. Amantadin (50)
— . Biét dugc (HCIl): Mantadan, Mantadine, Virofral...
— Tén khoa hoc: 1-Aminoadamantan
— Cong thirc:
NH;

50

— Tinh chét: dang HCI 14 b6t két tinh tring, d& tan trong nuéc, ethanol, khong tan
trong ether. Nhiét d6 nong chay: >300°C (dang base 160-190°C).

— Cong dung: thubc ngan can sy sao chép ¢ virus cim do trc ché sy thoat vo cua
virus trén t& bao chi. Tac dung t6t v6i virus cim A & ndng dd thdp, nén dugc ding
phong va diéu tri cum. Liéu ngudi 16n 200mg/ngdy x 5 ngay. Ngoal tac dung tri cum,
amantadin con duoc ding diéu tri bénh Parkinson.

— Phuong phép téng hop:
B
' = THU'VIER
Br, CH, ONALEE HUBT
—_— " | —_— 50
VHAMAHH
51 52 . 53"

Adamantan (51) dugc brom hoé véi brom phén tir thu dugc 1-brom-adamantan
(52). Phan tng clia 52 véi acetonitril trong acid sulfuric lodng tao thanh 1-acetylamino-
adamantan (53). Thuy phan loai nhom acyl cia 53 v4i NaOH thu dugc san pham 50.
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2.3.2. Rimantadin (54)
— Biét dugc: Flumadine, Meradan
— Tén khoa hoc: a-methyl-1-adamantan-methylamin
— Cong thic:

H;C NH,

54
~ Tinh chit: dang mubi HC1 13 dang két tinh tring, nhiét d6 nong chay: 373-375°C.

- Cong dung: gxong amantadin nhung manh hon. Thudc ngin cén su sao chép &
virus ciim & nong d6 thap, nén chu yeu duoc ding phong va didu tri cim A. Liéu ngudi
16n va tré em trén 10 tubi: 100mg x 2 lan/ngdy, dung 5 ngay.

— Phuong phép tdng hop:

Dun 1-adamantoyl clorid (55) véi diethyl malonat trong ethanol ¢c6 mit Mg tao
thanh 1-acetyl-adamantan (56). Phan umg cta ceton 56 voi hydroxylamin tao thanh
oxim 57. Khir hoa 57 véi lithium aluminium hydrid thu duroc rimantadin (54).

cocl HsC
COCH; " Nc=NoH
COOC,H;
| Mg/C,Hs;OH q -
+ (le2 —_— M ﬂ 54
COOC,H :
55 2115
56 57

2.4. Cac dan chét khac

2.4.1. Foscarnet natri (58)
— Biét duoc: Foscavir
— Tén khoa hoc: Trisodium phosphonoformat
- Congthoz THU VIEN
HUBT

_OON
KL A0 N ) a
wiNa

58

299



~ Tinh chét: bot két tmh tring, két tinh véi 6 phan tr nudc c6 nhiét 46 nong chay
>250°C. D& tan trong nudc, khong tan trong ethanol.

— Cong dung: thubc c6 tac dung trén mot s6 loa1 Herpes va HIV. Co ché tac dung
12 tic ché sinh téng hop acid nhan cua virus do trc ché enzym AND polymerase cua
Herpes virus va HIV reverse transcriptase. Pugc dung trong truong hop viém véng mac
do Cytomegalovirus (CMV) & bénh nhan mac AIDS. Tiém truyén tinh mach lleu_
20mg/kg thé trong trong 30 phuit.

- Phuong phap tdng hop:
Foscarnet dugc tong hop nhu sau: §

Triethylphosphit (59) phan vmg  véi ethyldorocarbonat thu dugc diethyl
ethoxycarbonylphosphonat (60). Cho 60 tic dung véi NaOH tao thanh Foscarnet natri (58).

QCats N 0 o QCaHs NaOH
al
H;C,0—P—OCHs 4+ Cl—C—OC2H5 ——» O=P—COOC,H; —> 58
59 : 60 OC,Hs

2.4.2. Céc Interferon

Interferon (IFN) 1a nhom cac protein dugc A. Isaacs va J. Lindenmann phat hién
tir nam 1957. IFN dugce co thé san xut ra dé dap umg lai céc truong horp nhlem virus
hodc cac yéu td kich thich khac. IFN ¢6 tic dung khang virus, diéu ' bién mién dich va
chdng tang sinh té bao.

a. Phan loai

Céc IFN cua nguorl duoc ch1a 1am 3 loai: IFNa, IFN[J IFNy. Trong do, IFNa,
IFNB do cac té bao co thé san xuét ra khi bi nhidm virus va khi chju kich thich ctia mot
s6 cytokin. IFNy dugc té bao san xuét khi dap img v&i kich thich khang nguyén, cac
chit gy phan bao va mdt sb cytokin dic hiéu.

b. Cong dung

— IFNa dugc dung diéu tri mot sb truomg hop nhiém v1rus virus viém gan B va
C man tinh. Con dugc ding didu tri mot sb thé u limpho va mdt sé ung thu khac.

~ IFNB dung diéu trj mot sb truong hopnhidm-virus-va-mdtsd.thd.xe.cimg rai réc.

IFNy ding diéu tri nhidm virus va suy g@mmicnaic s n Ve o 1 Hidm virus,
c. Mpt 56 ché phdm trén thi truong hign nes HUBT
IFNa-2a: Alphaferon, Roceron.

IFNa-2b: Intron A, Introna.

IFNp: Fiblaferon, Naferon...

I

IFNy: Immuneron, T-interferon, Polyferon.
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Chwong 21
CAC THUOC CHONG UNG THU
- PGS. TS. Nguyén Dinh Luyén, TS. Nguyén Van Hai

MUC TIEU HQC TAP

ra

1. Trinh bay dwoc dai cuong vé bénh ung thu va cdch phdn logi cdc thuéc chong
ung thu.

2. Viét dwoc tén khoa hoc, cong dung va mé ta duogc phuong phap 16ng hop cdc thudc
chong ung thir nhém alkyl hod, nhém khdng chuyen hod, nhém khdng sinh chong
ung thu, cdc alcaloid chéng ung thu va nhém chéng ung thu khdc.

1. DAl CUONG

Ung thur 13 loai bénh gy ra do su phat trién khong kiém soat duoc cta cac té bao
¢ mdt md hodc co quan cua co thé. Ung thu khéc u lanh tinh (mun com, u md). N6
thuong duge phat trién & cac co quan chinh nhu ph01 vi, da day, rudt, da, tuyen tuy,
budng trimg, ludi... Ung thu ciing c6 thé phat trién ¢ nhitng mo tao thanh té bao mau
clia tuy xuong (bénh bach ciu), & hé bach huyét, céc co hodc xuong.

Thudc chéng ung thu 1a nhing thubc tc ché su phat trién va nhan 1én cua té bao
ung thu. Ching tac dung 1én cac giai doan phén chia t& bao, pha huy té bao va giy doc
voi té bao.

Té bao ung thu c6 dic diém phat trién nhanh, nén cic phan img chuyén hoa cling
xay ra nhanh hon cac té bao binh thuong. Su khéac nhau nay khéng rd rét so voi mot so
loai t& bao binh thudng & cic mé c6 tdc d6 tai sinh cao nhu tinh hoan, buong tring, tuy
xuong, niém mac rudt, toc... nén khi diéu tri ung thu thudng c6 mdt so tac dung phu &
Cac co quan trén.

Chu ki phan chia t& bao dugc chia lam 4 pha:

— Pha Gg: mot so a01d rlbonuclelc bat dAu duoc tdng hop, t& bao 1én dén 1én va

cu tric bao tuonj Thu VlEN
— Pha S: t6 g hopva-n)

&i, tbng hop protein chuén bi cho sy

phén chia té bao. HUB T
— Pha Gy: phatinégn & bag, chuanbiphan, chia sau khi tdng hop acid nhén va protein.
— Pha M: phan chiat€ bao.

Céac thude c6 tac dung 1én mot pha cua chu ki phén bao la thude nhém chdng ung
thr dic hidu. Nguoc lai, cac thudc co tic dung 1én nhiéu pha thuéc nhém khong dic
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hiéu. Néi chung, cac thubc tac dung Ién pha S cia chu ki phén bao 1a nhém thube c6 tac
dung diéu tri cao, vi pha nay céac té bao rat nhay cam véi thubc.

Céc thudc chdng ung thur duoc chia thanh cic nhém sau:
— Nhoém alkyl hoa.

- Nhém khang chuyén ho4.

— Nhém khang sinh chéng ung thu.

- Céc alcaloid chdng ung thu.

— Mot sb chét chéng ung thu khic.
2. CAC THUOC CHONG UNG THU

2.1. Nhém alkyl hoa

Nhom nay gbm nhitg thudc tac dung 1én pha G, va M trong chu ki phén bao. Co
ché tac dung 1a alkyl hod doi base nito ciia AND, 1am rdi loan tdng hop acid nhéan, din
dén 1am ngumng su phat trién va nhan 18n cta té bao ung thu.

Nu—H + Akyl—Cl ——> Nu—Akyl + HCI

2.1.1. Melphalan (1)
— Biét dugc: Alkeran, Sarcoclorin.
— Tén khoa hoc: 4-[Bis(2-cloroethyl)amino ]-L-phenylalanin.
— Cong thirc:

01\/\ NH
C'\)

— Tinh chét: bdt két tinh tring ho#c hoi vang. Tan it trong nudc va trong - alcol
Khéng tan trong ether, cloroform. Tan tropg-ehe-dung-dich lidm-va-acidodng. [o]p”= -
31,5° (c = 0,67 trong methanol). Diém chdy 4822383°C. THL VI E N

~ (C6ng dung: dung diéu trj u da tuy, tinh hodr i daRia thu khac.

— Liéu dung: udng 10mg/ngay. B0 Ticu 11 _0-/ Ngay (ong m 1mg/kg thé
trong). Tiém tinh mach 1mg/kg thé trong, o7 & Hghy e A0 P ing vién nén
2mg, S5mg. Lo 100mg.

~ Phuong phap tdng hop:
+ Melphalan duoc tbng hop theo so d6 phan tng sau:
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~COOC,Hs

COOC2H5 CH,CI
_C—Na /O/ — O2N—©—‘CH2 COOC2H5
COOC2H5 NO, .
3

1. Hy; Pd/CaCO,

CH2\0 —CH,
3.s0Ch

COOC,H;s
1. Thuy phan COOC-H
2. Decarboxyl hod (5 R 2

. - \/\N
. 5 6]

Cl\)

R: —

O

Phan img cia diethyl natri-phthalimidomalonat (2) v&i para nitrobenzyl clorid (3)
trong methyl-ethyl ceton thu duoc diethyl p-nitrobenzyl-phthalimidomalonat (4). Khir
hod nhém nitro cua 4 thanh nhém amin, cho amin thu dugc phan img vo6i ethylen oxyd,
sau d6 véi thionyl clorid thu dugc din chét 5. Thuy phén 5, sau d6 decarboxyl ho4 thu
dugc Melphalan (1).

2.1.2. Meclorethamin (6)

— Biét dugc: Mustargen, Dichloren, Mustin.

— Tén khoa hoc: Di(cloroethyl)-methylamin.

— Cong thtc:

,CH,CH,(ClI
H;C—N_
p CH,CH,Cl

— Tinh chét: dangvmuéi hydroclorat 12 bot két tinh tring, d& hut 4m. RAt tan trong
nude, tan trong alcol. Diém chay 109-111°C.

— Cbng dung: thudc ¢6 tic dung nhanh nhét trong nhém. Thudomg dung phdi hop
V8i vincristin, pFoTHBEZI PrEAnTTOloT A RAT T bénh Hodgkin (bénh tang sinh cac té
bdo trong md dayg lymphb THUFOVGEND bich huyét va lach). Tiém tinh mach
0,4 mg/kg hoic | Smg/ic da' iy ‘

2.1.3. Procarbazi

‘A
- Blet dU(Ju LUCHLZLC UL LYIat it G,

— Tén khoa hoc: N-(1-Methylethyl)-4-[(2-methylhydrazino)methyl]benzamid.
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— Cong thuc:

H H
H3C\N,N :
H 7

— Tinh chit: dang mudi HCI 12 bot két tinh tring, nhiét d6 néng chay 223-226°C.
Tan trong nuée, methanol. ft tan trong ethanol. Khong tan trong ether.

— Cong dung: thuoc c6 tac dung kim ham té bao ung thu theo co ché alkyl hoa
acid nucleic. Pugc chi dinh trong céc bénh Hogkin, ung thu gan, ung thu tuy song, ung
thu ph01 L1eu dung 50mg/ngay, dung trong 5-6 ngay, sau tang 1én 250-350mg/ngay.
Téng liéu mdi dot didu trj 6- -8g. Dang dung vién nang 50mg, dng tiém 250mg.

~ Phuong phap tbng hop:

Phan mg cia methyl-hydrazin (8) vai benzyl clorocarbonat (9) thu duoc
1-methyl-1,2-dicarbobenzyloxy- hydrazin (10). Cho din chét 10 ngung tu véi methyl
4-bromomethyl-benzoat tao thanh din chit 12. Chuyén ester 12 thanh clorid acid 13 véi
thionylclorid, sau d6 ngung tu 13 véi isopropylamin thu dugc benzamid 14. Cubi cing
1a thuy phén va decarboxyl hoa din chét 14 thu dwoc procarbazin (7).

COOCH,C¢Hs
NHz—NH_CH3 + 2 CI_COOCH2C6H5 R IIIH—N_CH:; COOCH3
8 ? COOCH,C4Hs

?H3 ” .
CONH—CH ' cocl o COOCH, 1

| CH3—(IIH—CH3 1.H,0/ OH 1 ’

CHj3  NH, ’ 2.50CHL CH,Br

B -

?OOCH2C6H5 (IZOOCH2C6H5 (|JOOCH2C(,H5
CH,—N—-N—CHj, CH,—N-N—CH; _III_N—CH3 ‘
14 COOCH,C¢Hs ‘ 13 COOCH,C4¢H; 12 COOCH,C¢Hs

(] 7 y
1. H,0/H THU VIEN
*-co: HUBT

2.1.4. Clorambucil (15)
— Biét dugc: Amboclorin; Leukeran:
— Tén khoa hoc: Acid 4-[Bis(2-cloroethyl)amino]benzenbutanoic.
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— Cong thirc:

‘ COOH
Cl\/\N
Cl\) 15

~— Tinh chét: tinh thé hinh kim manh, tan trong ether, cloroform, aceton va alcol.
Piém chay 64-65°C. :

~ Cong dung: thudc duge dua dén cac khdi u nhanh. bugc dung trong cac truong
hop tdng bach cau lympho, bénh Hodgkin, u lympho. Ding uéng hoc tiém tinh mach
v6i liu 4-16mg/ngay hoic 0,1-0,2mg/kg thé trong/ngay.

— Phuong phap tong hop:

Ngung tu acetanilid (16) v&i anhydrid maleic ho#c acid maleic, xuc tac AICl; thu
dugc B-(acetamidobenzoyl) acrylic acid (17). Bang cach khic, ngung tu 16 voi anhydrid
succinic thu dugce B- (acetam1dobenzoyl) propionic acid (18). Khu hoa, ester hoa va sau
do la thuy phén 17, 18 thu dugc methyl-y-(p- aminophenyl) butyrat (19). Phan umg cua
19 véi ethylen oxyd, sau d6 v&i POCI; va cubi cung 14 thuy phén loai nhém ester thu
duoc clorambuc1l (15). :

C |
—2 > AcNHO—CO—CH=CH—COOH 1 Hkt
COOH ' :

[[ } = 2. CH;0H/xt
COOH

3. Thuy phan
-
L . AcNH—Q—co—CHz—CHz—COOH—
(0]
QO 18

16

(6]
— NH2—<—_>—(CH2)3—COOCH3 > 15
S . 7 .
a9 THU VIEN ¢

HUBT 55 han

2.1.5. Cyclophosphatiidth(20)
— Biét duoc: Cycloblastin, Cyclostin, Cytoxan, Endoxan, Procytox, Sendoxan.

— Tén khoa hoc: N, N—bzs(2—clor0ethyl)tetrahydro -2H-1,3,2-oxazaphosphorin-2-
amin 2-oxid.
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— Cong thuc:

Cl

O p N~
< _
| ~O
l/NH
20

— Tinh chit: dang monohydrat 1 tinh thé c6 nhi¢t d6 néng chay 41-45°C. D& tan
trong nude (40g/lit), tan trong alcol, benzen, dioxan. It tan trong ether, aceton.

~ Cong dung: ngoai tic dung chéng ung thu, thudc con c6 tic dung trc ché mién
dich. Bugc dung trong céc truong hop u lympho, ung thu vi, bang quang, ung thu
 budng trimg, ung thu phdi.

Néng % dat ti da trong mau sau khi ubng 1 gid. Khi tiém tinh mach, th(n gian
ban thai khoang 6-7 gid. Thudc giy budn nén, kich thich niém mac va tic ché su tao
mau. Cyclophosphamid cé thé gay quai thai, dic biét 1a 3 thang déu cua thai nghén. ‘

— Phuong phap tdng hop:

Bis (cloroethyl)amin.HCI (21) dugc phan ung véi POCl; thu dugc phosphamid-
clorid 22. Cho 22 phéan mg véi hydroxy-propylamin trong dung méi dioxan, c6 mit
triethylamin thu dugc cyclophosphamid (20):

cletctt ' C]CH2CHZ\ Cl HOCH,CH,CH,NH:

NH.HC] + POCl, —» N—PZ0 CHCNE: 56
CICH,CH{ CICH2CH2/ Nl Triethylamin/Dioxan

21 - ’ 22 '

2.1.6. Tretamin (23)
— Biét duogc: Persistol
— Tén khoa hoc: 2,4,6-Tri (1-aziridinyl)-1,3,5-triazin
~ Cong thirc:

N N ——
V' L& THU VIEN
— Tinh chit: bot két tinh tring, phdn Mg 130 HUSI cloroform,

methanol, aceton. It tan trong benzen, ethylatetat

— Cong dung: thudc c6 tac dung trc Ché sy tang. sinh (e bao, dung dicy tri bénh u
nguyén bao vdng mac.

-~ Liéu dung: tiém bip 0,06-0 ,08mg/kg thé trong, dot dung 10 ngay. Dang ong
tiém 1mg; 2mg.
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— Phuong phap tdng hop:

Tretamin dugc tdng hop tir cyanuric clorid (20) va ethylenimin theo so d phan
ung sau: .

Cl N
)N\/*jl\ + vN7 triethylamin )N\)\ )\
Cl \N Cl H

2 \VA

2.2. Nhém khang chuyén hoa

Y

23

2.2.1. Methotrexat (25)
— Biét duoc: Emtexate, Ledertrexate, Maxtrex, Rheumatrex.

- Tén khoa hoc: Acid N-[4-[[(2,4-Diamino-6-pteridinyl)methyl] methylamino]
benzoyl]-L-glutamic

— Cong thuc:

JI j—cm QCONH—CH—COOH

(CH,),—COOH

— Tinh chit: bdt két tinh mau vang, nhiét d6 phan huy 185°C.

~ Cbng dung: thudc vira c6 tac dung chéng ung thu, vira irc ché mién dich. Pugc
diing trong cic trudmg hgp ting bach ciu lympho cép, carcinom biéu mé duong hé hép
va tiéu ho4 trén, ung thu gan, v, budng trimg, bang quang.

- Lneu’ dung: 5-10mg/ngay, dot dung 10 ngay. Dang vién nén 2,5mg; Smg;
10mg. Lo thudc bt ti€ém Smg; 10mg.

— Phuong phap tdng hop:
NH,
NEA L THU VIEN \
* | + Br:—?H-- HUBY :>7CONH—?H—COOH — 25.
H,N” N7 ONE, C T (CH,),—COOH
26 3 :

Methotrexai-duge-iong-hop-bang-phan-ung’ ngung tu truc tiép 2,3,5,6-tetramino-
pyrimidin (26) vo&i 2,3-dibrom-propionaldehyd (27) va p-N-methylamino-benzoyl-
glutamic (28).
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2.2.2. 6-Mercaptopurin (29)
- Blet duge: Leukerin, Mercaleukm Purlnethol.
— Tén khoa hoc: 6-Thiol-purin ' '

— Cong thirc:
SH
z ' Nli'
/
NI
29

~ Tinh chit: tinh thé hinh kim, méu vang. Phan huy & 313-314°C. Tan trong alcol
. néng. Khong tan trong nudc, aceton, ether. Tan trong dung dich kiém (kém phén huy).

— Cong dung: tac dung chong ung thu do chéng chuyen hoa pur1n cua acid
nucleic. Dugc dung trong cac the bénh bach cau cap, bach cau tuy man.

- Lleu ding: ISOmg/ngay, dot dung 3-4 tudn. Dang vién nén SOmg
— Phuong phép téng hop:

X li 4-amino-6-clor-5-nitropyrimidin (30) véi kali hydrosulfid, sau d6 véi
hydrogen sulfid thu duogc 4,5-diamino-6-mercaptopyrimidin (31). Phan umg cua 31 véi
acid formic & 70°C thu dugc 7-amino-thiazolo[5,4-d] pyrimidin (32). bun din chéit 32
trong kiém' & 240°C tao tha.nh 6-mercaptopur1n (29).

Jj: _LKHS HCOOH
k Toms k

2.2.3. Azathloprm (33)

— Biét duge: Azanin, Imuran Imurel » .
— Tén khoa hoc: 6-/(1 -Methyl-4-nztro ]H-zmzdazol— -yl)thzo] 1H-purin
— Cong thirc:
NO THU VIEN
N .
Y usT

ST I
Rew

N .
33
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— Tinh chat: bot két tinh mau vang xam, phan huy & 243-244°C. Tan nhe trong
cloroform, ethanol. Thuc té€ khong tan trong nudc.

— Cong dung: thude c6 tic dung kim him su tang sinh té bao‘ lam giam mién
dich. Pugc dung trong céc truong hop ghep mb hogc td chirc, 1am cho phin ghép mau
hdi phuc. Liéu 1,5-3mg/kg/24 gid. Dang vién nén 50mg.

— Phuong phép téng hop:
Ox,.~OC,Hs O, .. NHCH;
Sc X PCY/POCL N/\ HNO
é + NH,—CH; —» |C —— 3, N—CHs —3> —CH3
07 7 N0C,Hs 07 “NHCH; :
34 35 36 Cl 37 Cl
33

Diethyl-oxalat (34) phan img vé1 methylamin thu dwoc amid 35. Péng vong amid
35 véi tac nhan 1a hdn hep PCls + POCI; thu dugc 1-metyl-5-clor-imidazol (36). Nitro
hoé 36 bang acid nitric thu duoc 1-methyl-4nitro-5-clor-imidazol (37). Cuéi cung 1a
ngung tu din chit clor 37 v6i mercaptopurin (29) thu dugc san phim azathioprin (33).

2.2.4. 5-Fluorouracin (37)
Biét duoc: Adrucil, Efudex, Fluril, Fluracil, Fluoroplex, Fluroblastin.

— Tén khoa hoc: 2,4-dioxo-5-fluoropyrimidin o

Cong thurc:

NH

o
37

Tinh chét: bdt két tinh tréng, tan nhe trong nudc, alcol. Thuc té khong tan trong
cloroform, ether, benzen.

— Cbdng dung: thubc trc ché sinh tdng hop acid nucleic cua té bao ung thu. Puoc
ding diéu tri ung thu da day, rudt, ung thu vii, budng trimg, bang quang. Tiém tinh
mach 15mg/kg/ngay, dot ding 3-5 ngay.

- Phuong phapadng.| FHU VIEN

Hbi luu hox hop cuay HUBT ' va ethyl format trong ether khan, cé
mdt kali kim loai, ™ duoc dang tha ethyl fluoromalonaldehydat (39).
Ngung tu 39 vai S.msthyl isothipure (40) irong éthanol tao thanh ether 41. Thuy phén
diether nay trong acid HCI dac thu duc J aracin (37).
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: : K / C,Hs0C,H i
H,FC—COOC,Hs + HCOOC,Hs 2o, KO—CH—CF—COOC2H5

38
OC2H5 S_CH3
HCl + HN —C_NH
37

2.3. Nh6m khang sinh chéng ung thw
2.3.1. Bleomycin

— Biét dugc: Blenoxane, Bleo.

— Cong thuc chung:

CH; HN 0 7
|’:‘| CH; HO R = terminal amine
. o N
HO / »
. O
(o)
OH
OH/lo\
CH
42 Bleomycin A2: R F==NIHC) A <2
THY VIEN

43 Bleomycin A3: g = t—-NH(CH;/

HUBT
44 BIeomycmB R = N
N

~ Tinh chit: bot* két tinh khong mau hodc hoi vang. Tan t6t trong nudc,
" methanol. Tan it trong ethanol. Khéng tan trong aceton, ethylacetat, ether.
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- Coéng dﬁng thudc c6 tac dung dic hiéu 1én AND, tc ché sinh tf)ng hop AND.
Dugc dung dleu trj cac bénh ung thu biéu md, u lympho, u nim da Liéu 0,25-0,5
UI/kg/ngay, tdng lidu 400 UL

— Phuong phép san xuét:

Bleomycin duoc san xuét bing phuong phép sinh téng h0'p 1én men ching xa
khuén Streptomyces vericillus. Sau d6 chiét xuét khang sinh tir méi truong 1én men.

2.3.2. Dactinomycin (Actinomycin D) (45)

- Biét dugc: Cosmegen

— Cong thic:
CH;, CH3
CH;—CH ?H—CHz
CO-—?H ?H——CO
Me"lfl III—Me
Sarkozn Sarkozn
olin L-Prolin 0
O D-Vialin D-Valin
CHy{}{CH3 CHacH—{}b

o
:O
— Tinh chét: bdt két tinh mau d6 sang, phan huy & 241-243°C. Tan trong alcol,

propylen glycol, hdn hop nudc + glycol.

— Cong dung: tac dung k1m ham su phat trién cia u'4c tinh. Cach ding: tiém tinh
mach 0,5mg/ngay, doida

Lf“c—

- Phuong phap sai xi THV VIEN
_ N4 HUBT , .
Dactinomycin JUoc _san L _bang phuong phap 1én men ching xa khuan

Streptomyces parvitus, Saudo chict suat khang sinh tir moi trudng 1€n men.

2.3.3. Daunorubicin (46)

- Biét dugc: Cerubidin, Daunomycin...
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— Cong thie:

46
— Tinh chit: bdt két tinh mau do cam, d& tan trong nudc, methanol, ethanol.
Khong tan trong ether, cloroform. Phan huy & 190°C.

— Cong dung: thuoc trc ché sinh tdng hop acid nucleic cta té bao. Bugc dung
trong truong hop bach cau cip, bach cau tuy man, bénh Hogkin, u lympho. Liéu dung

1-2mg/kg/ngdy, dot dung 2-8 ngay.
— Phuong phap san xuét:
Daunorubicin dugc san xuit bing phuong phép 1én men chung xa khuin
Streptomyces peucetius.

2.3.4. Olivomyecin (47)
— Biét dugc: Cromomycin

— Cong thuc:

O

OCHj5
CHs
o

o CH;

HO

o SIS T
HO/ AN A Y ~ MR N S
Pt \ B ITHAM-HH 2}
CHs CHa N
HsC ~0
(0]
H G HO
o) ~ Olivomycin A
47 '
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— Tinh chét: bot két tinh mau vang, nhiét dd néng chay 160-165°C.

. — Cong dung: dugc dung diéu tri u tinh hoan, u amidan. Liéu 5-15mg/ngay, tng
lieu 150-300mg.

— Phuong phép san xuét:

Olivomycin dugc san xuét bing phuong phép sinh téng hop ching xa khuén
Streptomyces olivoreticuli.

2.4. Cac alcaloid chéng ung thw

2.4.1. Vinblastin (48)
— Biét dugc: Exal, Velban.
— Cong thuc:

— Tinh chit: mubi sulfat 14 bot két tinh tra"mg, d& hit 4m. Tan trong nudc, khong
tan trong ethanol, ether. nhiét 36 néng chay 284-285°C.

— Cong dung: thubc tec ché sy tang sinh té bao ung thu. Duogc dung trong truong
hop bénh Hogkin, u lympho, u tuy. Liéu dung 0,025-0,1mg/kg/tuan.

- Phliorng phap san xuét:

Duoc chiét xuii-iteea, ‘ Vincg dpocynaceae.
Zmes THU VIEN
2.4.2. Vincristin (46).| HUBT
— Biét du(.\rr\- K vranrmiotima | imantnan Viynevay |
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— Cong thirc:

— Tinh chit: mudi sulfat 12 bdt két tinh tring, d& hut 4m. DE tan trong nudc,
khong tan trong ethanol, ether.

- Cong dung: tac dung tuong tu vinblastin nhung manh hon. Pugc ding diéu trj
bénh bach ciu cép, u lympo, u tuy cép. Tiém hoic truyén tinh mach 1 & ong 0,5mg/ lan/tuén.

— Phuong phap san xuét:

Puoc chiét xut tu cay dua can Vinca rosea Apocynaceae hogic ban tong hop tir
vinblastin.

2.5. Thubc chéng ung thw khac

2.5.1. Cisplatin (50)
— Biét dugc: Briplatin, Citoplatino, Neoplatin, Platinex, Platosin.

— Tén khoa hoc: Cis-diammin-dicloroplatinum

— Cong thirc: . ‘
;N1
/,;t(_ \ THU VIEN
H;NT S8 HUBT
— Tinh chét: bot tinh thé mau vang cani HHENT HE08’ Hifs MPRANGE & 270°C.

— Cong dung: thuoc trc ché chon loc qua trinh sinh tong hop AND va kim hidm
sinh téng hop ARN ciia té bao ung thu. Pugc dung diéu tri u budng trimg, u tinh hoan, u
vom hong, u thuc quan, ung thu phoi, xuorng Con duogc dung trong ung thu da day,
tuyén giap. Tiém truyen lidu 15-20mg/m? co thé/ngay, dot 6 ngay. «
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— Phuong phap téng hop:

H,N-NH, ~ NH3/NH, 1 HaN_ - Cl
K,[PtCly] ———» K,[PtCl] ——» P
H3;N Cl
50

Khtr hoa kalium hexacloroplatinat bang hydrazin tao thanh kalium tetracloroplatinat.
Xir li kalium tetracloroplatinat véi hdn hop NH; va NH4Cl thu duogc cisplatin.

THU VIEN
2= HUBT

TAI LIEU PHUC VU THAM KHAO NOIBO
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S-fluorouracin, 154
5-Fluorouracin, 309
6-Mercaptopurin, 308
7-dehydrocholesterol, 255, 259 -
7-Dehydrocholesterol, 255, 256
7-Dehydro-sitosterol, 255 .
7-Dehydro-stigmasterol, 255
Abramen, 95 :

Absentol, 26

Acetanilid, 52, 53, 148, 305
Acetazolamid, 30, 174, 175
Acid 2-propyl-valeric, 29

Acid folic, 162, 170, 246, 278, 279, 281
Acid mefenamic, 59

Acid nalidixic, 209, 211

Acid patothenic, 272

Acid pipermidic, 209, 218
Acid retinoic, 249

Acid salixylic, 50, 51, 52, 54
Acitretin, 252

Acyclovir, 295

Adancor, 71 _ ‘
Aftate, 156

Alatrofloxacin, 211

- Albendazol, 112

INDEX

Ampicillin, 187, 189
Amrinon, 63, 65

Analgin, 54, 56

Ancillin, 187

Anesthezin, 47

Aneurin, 265, 266

Angettes, 52

Anginine, 68

Anileridin, 36

Antagonat, 87

Antepar, 112

Antipirin, 54

Aristamid, 163

Aristocort, 236

Arotinoid, 252

Arteether, 110

Artemether, 110
Artemisinin, 8, 98, 99, 109, 110
Artesunat, 110 .
Ascaridil, 113

Ascorbicap, 281

Ascorbicin, 281

Aspirin, 51, 52, 53, 57,59,72 .
Atrolactamid, 29

Avirase, 295

Algopyrin, 54 Avlosulfon, 147
Alkeran, 302 Axerophthol, 247
Allergisan, 87 Axetohexamid, 179
Alostil, 79 Axid, 135
Aloxidon, 26 Azanin, 308
Alphaferon, 300 Azantac, 133
Alprazolam, 20 Azathioprin, 308
Altiazem, 69 Azidocillin, 187
Amantadin, 298 , Azophen, 54
Amboclorin, 304 ' itreonam, 204
Ambroxol, 8, 95,0 THU VIEN goibital, 15
Amidazophen, 54 HUBT sden, 227
Aminophenazon, 24,52 Basecil, 227
Amiodaron, 7, 66, 67 Beclamid, 29
Amlodin, 72 Beflavin, 267
Amlodipin, 72, 73 Benadon, 275
Amlor, 72 Benfofen, 59

Amphotericin B, 157, 158

Benylin, 93



Benzocain, 6, 44, 47
Betacillin, 188
‘Betacin, 187
Bezafibrat, 81
Bicol, 140
Bidizol, 163
Biltricide, 117
Biodermatin, 283
Bioepiderm, 283
Bios 11, 283
Biotin, 283, 284, 285
" Bisacodyl, 140
Bismed, 139
Bisolvon, 94
Biston, 30
Blenoxane, 310
Bleo, 310
Bleomycin, 310, 311
Bonasanit, 275
Brinaldix, 177
Briplatin, 314
Bromazepam, 19
Bromhexin, 7, 94, 95
Broxyquinolin, 123, 126
Brufen, 57
Bupivacain, 45
Butacain, 45
Butazolamid, 174
Butorphanol, 35
Calciferol, 257
Camoquin, 105
Canesten, 150
Canfodion, 93
Capoten, 75
Captopril, 75, 76
Captoril, 75
Carbamazepin, 31
Carbilazine, 119
Carbimazol, 228
Carbutamid, 179
Cardioaspirin, 52
Cardioquin, 66
Carditoxin, 63
Cardizem, 69
Caricide, 119
Catapresan, 77
Cebion, 281
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Cefaclor, 197
Cefadroxyl, 198
Cefaloglycin, 199
Cefalotin, 197

Cefapirin, 197
Cefazaflur, 200
Cefazolin, 197

Cefepim, 199
Cefoperazon, 198
Ceforin, 197
Cefroxadin, 197

Celin, 281

Celospor, 197
Cephacetril, 197
Cephalexin, 197
Cephamandol, 198
Cephradin, 197
Cerubidin, 311

Cesol, 117

Cestocide, 121
Chinofungin, 156
Cholecalciferol, 255, 256
Cholestyramin, 83
Cimetidin, 132
Cinchocain, 45
Cinchonidin, 60, 99
Cinchonin, 99, 100
Cin-Quin, 66
Ciprofibrat, 81
Ciprofloxacin, 209, 211, 219
Cisplatin, 314
Citoplatino, 314
Claritin, 90
Clarityn, 90
Clefamid, 123
Clioquinol, 126
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Clopropamid, 179

Cloral hydrat, 13, 14

Clorambucil, 304

Cloraminophenamid, 174
Cloramphenicol, 10, 182, 183, 207, 208



Clorazepat, 19 Cytomel, 224

Clorbetamid, 128 Cytotec, 139
Clorfibrat, 81 Cytoxan, 305
Cloridin, 108 : Dactinomycin, 311
Cloropiril, 87 Dafalgan, 53
Cloroprocain, 44 Daktar, 150
Cloroquin, 99, 103, 105, 108, 109, 123, Daonil, 181
124,127,128 Dapson, 9, 146, 147, 148
Clorphenacemid, 28 Daranide, 175
Clorpheniramin, 87 ‘ Daraprim, 108
Clorthiazid, 176 Daunomycin, 311
Clor-Trimeton, 87 Daunorubicin, 311, 312
Closina, 146 Dazamid, 174
Clotalidon, 177 D-Cycloserin, 146
Clotrimazol, 150 , Dealgic, 59
Cloxacillin, 188 Debenal, 164
Cloxazolam, 20 Decadron, 234
Cocain, 43 - Decalix, 234
Codein, 7, 33,92, 93,96 Decaris, 113
Colecalciferol, 255 Decasone, 234
Colestipol, 83 Decortin-H, 233
Colifoam, 231 Dehydroemetin, 123, 124, 125
Cordarone, 66 ‘ Delagil, 103
Cordilan, 70 Denavir, 297
Corlutina, 242 Dendrid, 292
Corotrope, 65 , Denosine, 296
Corson, 234 Depacon, 29

Cortef, 231 Depakin, 29
Cortzlan, 229 Destrone, 239
Coruson acetat, 231 Devincan, 80
Cortistab, 229 Dexacortal, 234
Cortisyl, 229 Dextromoramid, 37
Cosmegen, 311 Diabeta, 181
Cosylan, 93 - Diacetylmorphin, 33
Cotinazin, 142 Diamox, 174

Cravit, 214 Diazepam, 13, 21
Cromomycin, 312 Dichloren, 303
Crystoserpine, 79 Piglofenac, 59
Cyanocobalamin, 2 /4 THL VIEN Diclorphenamid, 174
Cyclazocin, 35 } . clotride, 176
Cycloblastin, 305 ' HUBT i {ioxacillin, 188
Cyclogest, 242 Didanosin, 287,288
Cyclophosphamid, 304364 Digthyl carbamazin, 8, 119
Cyclostin, 305 Difloxacin, 209, 217
Cymevan, 296 Diflucan, 152
Cytobin, 224 Digacin, 64
Cytobion, 280 Digicor, 63
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Digimerck, 63
Digitoxin, 63
Digoxin, 64
Diiodoquin, 123, 126
Dilantin, 25
Diloxamid, 123
Dilrene, 69
Diltiazem, 69, 70
Dimephetamol, 37
Dimethadion, 26
Diogyn E, 241
Diperodon, 46
Diphedan, 25
Diphenasone, 147
Dipipanon, 37
Diprazin, 88
Diprenorphin, 34
Dipyridamol, 72
Diural, 178
Dodex, 280
Dolantin, 40
Dolargan, 40
Dolestin, 40
Dolocyl, 57
Dolophin, 41
Dolosal, 40
Dopamet, 78
Dopegyt, 78
Doxycyclin, 111, 205
D-propoxyphen, 37
Droncit, 117
Dulcolan, 140
Dulcolax, 140
Duraclon, 77
Duragesic, 42
Duranifin, 70
Duraquin, 66
Duromorph, 38
Dyclonin, 46
Ebutol, 145
Ecofenac, 59
Efferalgan, 53
Efudex, 309
Elazor, 152
Emetin, 8, 122, 123, 124, 125, 126, 128,
129
Empecid, 150
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Empirin, 52
Emtexate, 307
Enalapril, 74
Enapren, 74
Endocain, 46
Endofolliculina, 239
Endoxan, 305
Enoxacin, 209, 217
Epicillin, 187
Epiclase, 28
Epidion, 26

Epilim, 29

Epimor, 38

Epivir, 291
Equiproxen, 60
Ergocalciferol, 254
Ergosterol, 254, 255, 256, 257, 258, 259
Eskazole, 120
Estazolam, 20
Estigyn, 241

Estinyl, 241

Estopen, 191, 192 ,
Estron, 238, 239, 240, 241, 242, 260
Ethadion, 26

Ethambutol, 142

Ethimid, 143

Ethionamid, 142, 143
Ethomorphin, 33

. Ethosuximid, 28 -

Ethylphenacemid, 28
Ethynylestradiol, 241, 242
Etibi, 145

Eticylol, 241

Etorphin, 34

Etretinat, 252

Eudigox, 64
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Famotidin, 135
Fastum, 58
Felden, 61
Fenofibrat, 81, 82
Fenretinid, 251



Fentanest, 42 Gliclazid, 180

Fentanyl, 32, 42 ‘ Glioten, 74
Fiblaferon, 300 Glipinamid, 180
Flavamed, 47 Glipizid, 180
Flavaxin, 267 Gliquidon, 180
Flavonquin, 105 Glisoxepid, 180
Flucloxacillin, 187 Gonnon, 96
Fluconazol, 152 Gravocain, 45
Flucytosin, 153, 154 _ Grifulvin, 158
Fluixol, 95 Griseofulvin, 158
Flumadine, 299 , Grisovin, 158
Flunitrazepam, 19 Guanicil, 163
Fluoreson, 30 Guanidin, 8, 17, 98, 108, 109, 132, 135,
Fluoroplex, 309 167,279
Fluracil, 309 Hacaris, 113
Fluril, 309 Halazepam, 19
Fluroblastin, 309 Haloxazolam, 20
Flutazolam, 20 Herplex, 292
Fluvastatin, 85 Hexabetalin, 275
Folacin, 277 Hexavibex, 275
Foldine, 277 Hexermin, 275
Foliamin, 277 Hexobion, 275
Follestrine, 239 Hexylcain, 45
Folsan, 277 Hivid, 288
Fomocain, 46 Hydroclorothiazid, 176
Foscavir, 299 Hydrocordon, 33
Fresmin, 280 Hydrocort, 231
Fulcin, 158 4 Hydrocortison, 228, 229, 231, 232, 234,
Fungiderm, 150 237

Fungilin, 157 Hydro-Diuril, 176
Fungistop, 156 Hydro-long, 177
Fungizone, 157 Hydromorphon, 33
Fungoral, 151 Hydro-rapid, 178
Furosemid, 174, 177, 178 Hydroton, 177
Galactoquin, 66 Hydroxyprocain, 44
Ganciclovir, 296 Hygroton, 177
Gardenal, 16 Hypothiazide, 176
Gastrax, 135 [benzmetizin, 303
Gastridin, 134 THU VIEN  1bulgel, 57
Gastromet, 132 HUBT uprofen, 57
Gastropen, 134 exur, 292
Gatifloxacin, 211 oxuridin, 294
Gemfibrozil, 82 orel, 71
Glandubolin, 239 Immuneron, 300
Gliben, 181 Imodium, 140
Glibornurid, 180 Imuran, 308
Gliburid, 180, 181 Imurel, 308
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Indocin, 56
Indomethacin, 57
Indoxen, 56
Injacom, 283
Inocor, 65

Insulton, 25
Interferon, 300
Intron A, 300
Introna, 300
Iridocin, 143
Isomethadon, 37
Isoniazid, 142, 143
Isotamin, 142
Isotretinoin, 251, 252
Itraconazol, 153
Itrizole, 153
Kalmopyrin, 51, 52
Karbenicillin, 188
Kenacort, 236
Ketoconazol, 151, 152
Ketoderm, 151
Ketoprofen, 58
Ketopron, 58
Kiditard, 66
Kinichron, 66
Kinidin Durules, 66
Kolpon, 239
Kyocristine, 313
Lactoflavin, 267
Lactopen, 191
Lamisil, 155
Lamivudin, 291
Lamprene, 148
Lanacordin, 64
Lanatoxin, 63
Lansox, 138
Lanzor, 138
Lariam, 106
Laroscorbine, 281
Lasilix, 178

Lasix, 178
Latamoxef, 202, 203
Laxadin, 140
Ledercort, 236
Ledertrexate, 307
Lenitral, 68
Leptanal, 42

322

Lescol, 85
Leukeran, 304
Leukerin, 308
Levamisol, 8, 113
Levaquin, 214
Levofloxacin, 211
Levothroid, 222
Levothyrox, 222
Lidocain, 6, 7, 45, 49, 67
Linoral, 241
Liothyronin, 224, 225
Lipanthyl, 82
Lipantil, 82
Lipaxan, 85
Lipozid, 82
Lipur, 82

Lisino, 90
Loniten, 79
Lopemid, 140
Loperamid, 141
Lopid, 82

Lopril, 75
Loratadin, 7, 90
Losaprex, 77
Losartan, 77
Losec, 136
Lotrimin, 150
Lovalip, 83
Lovastatin, 83, 84
Luminal, 16
Lutanilicain, 45
M.O.S, 38
Macrabin, 280
Malocid, 108
Maninil, 181
Mantadan, 298

Mantadina 20
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Meclorethamin, 303
Medopa, 78
Mefenacid, 58
Mefloquin, 99, 107
Melphalan, 302, 303



Menadiol, 263
Menadion, 265
Menaquinon, 262, 263
Mephenytoin, 24, 25
Mephobarbital, 23
Meradan, 299
Mercaleukin, 308
Mesantoin, 25
Mesulid, 62
Mesuximid, 28
Metabolin, 265
Metabutamid, 179
Metaclazepam, 19
Metacyclin, 10, 205
Metahexamid, 179
Methadon, 32, 42
Methadose, 41
Methaldren, 245
Methazocin, 35
Methiacil, 227
Methicillin, 187
Methotrexat, 278, 307
Methyldopa, 78
Methyltestosteron, 245
Methyl-thiouracil, 227
Metopon, 33

Metronidazol, 123, 126, 128, 129

Mevacor, 83
Mexazolam, 20
Mezlocillin, 188
Miconazol, 150
Micotef, 150
Midazolam, 20
Milrila, 65
Milrinon, 65, 66
Minocyclin, 111, 206
Minoxidil, 79
Misoprostol, 130
Mofen, 57
Monistat, 150 ,
Monoclorphenaimid; 74
Morphin, 32, 337347725
42,50
Morphinan, 5, 35
Morphitec, 38
Morsuximid, 28
Moxalactam, 202
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Moxifloxacin, 211
Mucocedyl, 97
Mucolator, 97
Mucomyst, 97
Mucosolvan, 95
Mumil, 283
Mustargen, 303
Mustin, 303
Myambutol, 145
Mycobutol, 145
Mycosporin, 150
Mycostatin, 156
Mykinac, 156
Mylepsin, 23
Mysolin, 23
N-acetyl-L-cystein, 8, 97
Naferon, 300
Naftifin, 154

Naftin, 154

Napren, 60
Naprosyn, 60
Naproxen, 60
Naproxen, 60
Naramycin A, 158, 159
Natri benzoat, 92
Natri benzoat, 8, 97
Natri salixylat, 51, 52
Natri valproat, 29
Negram, 209
Neocain, 47
Neo-Lotan, 77
Neo-mercazole, 228
Neoplatin, 314
Neo-Thyreostat, 228
Nesdonal natri, 17
Nhom hydroxyd, 131

N-hydroxyphenylretinamid, 251

Niacin, 270, 271
Jiacinamid, 270
Jiclocide, 121
Jiclosamid, 112, 121

Nicorandil, 71, 72
Jifedicor, 70

Nifedipin, 70, 72

Nifensar, 70

Nimesulid, 62

Nimorazol, 128



Nisotin, 143 Pefloxacin, 215

Nisulid, 62 ‘ Penamecillin, 191, 192
Nitrazepam, 19 ‘ : - Penciclovir, 297

Nitrocine, 68 ' Penicillin V, 185, 192
Nitroglycerin, 68 Pentanyl, 42

Nitromint, 68 Pentazocin, 35

Nivaquin, 103 Pentotal natri, 17

Nizatidin, 135 Pepcid, 134

Nizaxid, 135 ~ Peptol, 132

Nizoral, 151 : Periactin, 89
N-methyl-morphinan, 35, 93 Periactinol, 89
Noramidopyrin-metansulfonat, 54 =~ Peridamol, 72 o
Norfloxacin, 216, 217 Perindopril, 76
Normodipin, 72 : Perisalol, 71
Norvamidazophen, 54 Peritol, 89

Norvasc, 72 Persistol, 306

Noverme, 115 ' Pervone, 80

Novocain, 47, 48 Pethidin, 32, 40

Nydrazid, 142 - ~ Petidon, 26

Nystan, 156 Pezetamid, 144

Nystatin, 156, 157 Phenacain, 46

Ofloxacin, 209, 215 , Phenacemid, 28
Oleovitamin Ds, 255 Phenacetin, 52
Olivomycin, 312, 313 ‘ Phenadoxon, 37

Omctilon, 236 ‘ Phenazocin, 35
Omeprazen, 136 ‘ Phenazon, 54

Omeprazol, 137,138 Phenbenicillin, 187
Oncovin, 313 ' Phenbutamid, 179
Ophtosol, 94 Phenergan, 88

Oratrol, 175 , Phenethicillin, 187
Orifungal M, 151 Phenobarbital, 15, 16, 17, 23
Oripavin, 5,34 Phenoperidin, 36, 37
Ornidazol, 128 Phensuximid, 28

Oscaar, 77 ‘ Phenuron, 28

Oxacillin, 187, 188, 189 Phenytoin, 24, 25
Oxazepam, 19 Pholcodin, 33 ”
Oxazolam, 20 Phylloguinon,. 262,263
Oxycordon, 33 AHySEpic ;
Pacemol, 53 SPiinods) JHU VI E N
Pacerone, 66 Piperacirin, 1381UBT
Panadol, 53 Fneraan s s s o adg 151,
Pantelmin, 115 ' §52024 3Y286yH6YQ WD) 1O, 239
Paracetamol, 52, 53, 93, 97 riperocain, 4
Paramethadion, 26 Piraldina, 144

Parvolex, 97 Pirazocillin, 187

Paser, 144 Piriton, 87

Peflacin, 209, 216 Piroxicam, 61, 62
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" Pivampicillin, 191, 192
Platinex, 314
Platosin, 314
Polyferon, 300
Pontal, 58
Pramocain, 46
Prandiol, 72
Prazepam, 19
Praziquantel, 112,118,119
Prednisol, 233
Prednisolon, 235, 303
Presinol, 78
Prevacid, 138
Prexidil, 79
Prilocain, 46
Prilosec, 136
Primacor, 65
Primaquin, 99, 102
Primexin, 85
Primidon, 23
Procain, 43, 48
Procarbazin, 303
Procytox, 305
Prodin, 36
Profenid, 58
Proftril, 120

Progesteron, 231, 232, 238, 243, 260

Progestin, 242
Progestogel, 242
Progynon M, 241
Promethazin, 7, 88
Prominal, 23
Propazolamid, 174
Propicillin, 187
Propiocain, 46
Propoxycain, 44
Propyecil, 226
Propyl-thiouracil (PFLR-226
Propyl-Thyracil, 226
Prothazin, 88
Provitamin D,, 25
Provitamin Ds, 259
Provitamin Dy, 235
Provitamin Ds, 255
Provitamin Dg, 255
Ptimal, 26
Purinethol, 308
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Purostrophan, 64
Pyrafat, 144
Pyramidon, 54
Pyrazinamid, 142, 144
Pyridipca, 275
Pyridocain, 44
Pyridox, 275
Pyridoxin, 276
Pyrimetamin, 99, 108, 111, 173
Quazepam, 19
Quentan, 94
Quinacillin, 188
Quinaglute, 66
Quinicardine, 66
Quinidin, 6, 66

Quinin, 8, 66, 98, 99, 100, 103, 108, 109,
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Quinisocain, 46
Quinora, 66
Quinoseptyl, 164, 172
Quixin, 214
Racemorphan, 35
Ranidil, 133
Ranitidin, 134, 136
Rebetol, 292
Redisol, 280
Renitec, 74
Reserpin, 79, 80
Reserpoid, 79
Resulfon, 163
Retinol, 246, 247, 248, 249
Retrovir, 286
Rezipas, 144
Rheumatrex, 307
Ribavirin, 292
Riboflavin, 267, 268, 269
Rifadin, 146
Rifampicin, 142, 143, 146, 182

faprodin, 146

gedal, 68

mactan, 146
Pimantadin, 299
Rimifon, 142
Risordan, 68
Roceron, 300
Rolitetracyclin, 10, 205
Rosemide, 178
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Rougoxin, 64
Roxicam, 61
Roxiden, 61
Salixylamid, 51
Sandril, 79
Sarcoclorin, 302
Seduxen, 20
Sendoxan, 305
Seromycin, 146
Serpasil, 79
Sertan, 23
Sicamid, 174
Simvastatin, 84
Sinvacor, 84
Sivastin, 84
Sorbitrate, 68
Sostenil, 80
Sparfloxacin, 211
Spatonin, 119
Spirofulvin, 158
Sporanox, 153
Stavudin, 290
Strodival, 64
Strophoperm, 64
Suadian, 154
Sublimaze, 42
Sucralfat, 138
Sulbenicillin, 188

Sulfacetamid, 163, 166, 169

Sulfadiazin, 164
Sulfadoxin, 164, 173
Sulfaguanidin, 161, 163, 166
Sulfalen, 164, 173
Sulfamethazin, 163
Sulfamethoxazol, 163, 170
Sulfamoxol, 163
Sulfathiazol, 167
Sulthiamin, 30

Suncillin, 188

Suprasec, 140

Sural, 145
Syngesterone, 242
Synkamin, 263

Synthroid, 222

Tagamet, 132
Talampicillin, 191
‘Tavanic, 214
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“Tazac, 135

Tebrazid, 144

- Tegretol, 30

Telesmin, 30
Temaril, 94
Temazepam, 19

- Terbinafin, 155

Terpicol, 96
Terpin hydrat, 93, 96
Terpine, 96
Terpon, 96
Tertroxin, 224
Testolin, 244 .
Testopel, 244
Testoral, 245

Testosteron, 232, 244, 245

Testrone, 244
Tetracain, 45

TFT Thilo, 294
Thebain, 5, 34
Theba-Intran, 38
Theralen, 92, 94
Thiopental natri, 17
Thyreostat I, 227
Thyreostat II, 226
Thyroid, 226

Thyroxin, 222, 224, 225, 226, 275

Ticarcillin, 188
Tildiem, 69 -
Tinaderm, 156
Tindarin, 108
Tinidazol, 128, 129
T-interferon, 300
Tolazamid, 179
Tolbutamid, 179
Tolcyclamid, 179

Lo RPS PO DIVERS B '
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Naams
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Triazolam, 20
Tricor, 82
Tridion, 26
Triflucan, 152
Trifluridin, 294



Trimeprazin, 7, 89, 94
Trimethadion, 26, 27
Triostat, 224
Trofurit, 178
Trovafloxacin, 211
Tubasal, 144
Tylenol, 53
Uabain, 64
Udola, 147
Ulcolax, 140
Ulcomet, 132
Unicort, 231
Urex, 178
Utrogestan, 242
Valbazen, 120
Valium, 20
Vallergan, 94
Vectavir, 297
Velban, 313
Veradol, 60
Vermox, 115
Vermoxyl, 112
Veronal, 15, 16
Vesistol, 65
Vibalt, 280
Videx, 287
Vinacor, 113

. Vinblastin, 313
Vincafor, 80
Vincamin, 80
Vincimax, 80
Vincrex, 313
Vincristin, 303
Viosterol, 254
Viramid, 292
Virazole, 292
Virofral, 298
Virophta, 294
Viroptic, 294

Vitamin A, 246, 247, 248, 249, 250, 251
Vitamin By, 265, 266 ,
Vitamin By, 279, 280, 281
Vitamin By, 267, 268, 270
Vitamin Bs, 270, 272

Vitamin Bs, 272, 274, 275
Vitamin Bg, 275, 276, 277
Vitamin By, 277

Vitamin C, 281, 282, 283
Vitamin Dy, 256

Vitamin D,, 256, 257, 258, 259
Vitamin Dj, 255, 256, 257, 259
Vitamin E, 246, 260, 261, 262
Vitamin H, 283

- Vitamin K, 262, 264

THU VIEN
HUBT

Vitamin K,, 263
Vitamin K3, 262, 263, 264
Vitamin K4, 263
Vitamin Ks, 263
Vitamin PP, 85, 246, 270,271,272
Vitaneurin, 265
Vitrasert, 296
Voltaren, 59
Wincoram, 65
Xylocain, 49
Xylocitin, 49
Yomesan, 121
Zalcitabin, 288, 289
Zantac, 133
Zeftix, 291
Zentel, 120
Zentropil, 25
Zerit, 290
Zidovir, 286
Zidovudin, 286, 287
Zinamide, 144
Zocord, 84
Foyir, 295

virax, 295

327



NHA XUAT BAN Y HOC |

KY THUAT HOA DUGC
Tap2

Chiju trdch nhiém xudt ban

TONG GIAM POC

CHU HUNG CUONG
Bién tap vién:  Ths. LE THI KIM TRANG

~ DS. NGUYEN NGOC HA
Stra ban in: NGUYEN NGOC HA
Trinh bay bia: NGUYET THU
Kt vi tinh: BUI HUE CHI.
THU VIEN
HUBT
GIA: 95.000 £

In 600 cudn, khé 19 x 27 cm tai Cong ty in Y hoc. S6 dang ky k& hoach xuét ban:
643 - 2014/CXB/20 - 39/YH. S6 xuat ban: 183/Qb-YH ngay 09/6/2014. In Xong va
ndp luu chidu quy |l ndm 2014.



TRUGNG BAI HOC DUGC HA NOI
BO MON CONG NGHIEP DUGC

KV THUAT
HiA DUGC

Tap Il |

Dia chi: 352 Doi Can - Ba Dinh - Ha Noi

Dién thoai: 04.37 625 934 - 37 627 819 * Fax: 04.37 625 923
Website: www.xuatbanyhoc.vn * Email: xuatbanyhoc@fpt.vn
Chi nhanh: 699 Tran Hung Pao - Quan 5 - TP Ho Chi Minh
Dién thoai: 08.39 235 648 * Fax: 08.39 230 562

Ma sd sach chudn quéc té
ISBN: 978-604-66-0698-7

i

Yhoc 9786046606987






