Hdi nghi Khoa hoc va Cong nghé Hoa Hitu co todn quoc lin thi 2

NGHIEN COU TONG HOP THUGC DPIEU TRI BENH TIEU PUONG
. CHLORPROPAMID

Phan Binh Chdu, Vii Binh Duong, Em Wuithy, Lé Thi Thu Hién, Van Thi M7 Hué
Bd mon Hod Hitu ce, Truwimg Pai hoc Duge Ha noi

SUMMARY
Study on synthesis of chlorpropamid an antidiabetic drug
The chlorpropamid (1) is an antidiabetic drug. it was prepared from  chlorobenzene (2} in four steps
though intermediats p-chlorobenzenesulfonyl chirenide (3). p-chloro- benzenesulfonylamide {4
methyl p-chlorobenzenesulfonyl carbamate 155, The prepared chlorpropamid product have mp. 120-
126"C, it does nol depess the melting point of chlorpropamid which was extracted from Novopropamid
tabletta and IR spetral data as the chlorpropamid same.

1. Pat van de:

Bénh tiéu duong (hay con goi I dii thao duimg) 12 mot bénh mang tinh xa hoi cao o
cée nuée phdt trién. Hién nay tiéu duémg 13 mot bénh khd phd bién chiém ti & 2-4% dan so.
Tmng nhimg ndm gin diy, 16c do tang tnromg nhanh cua bénh ddi thio duémg o nudc ta cing
tr& thinh mot vén dé ldn trong y hoc cong dong, hién cé khoang 3% s6 ngudi & cdc do thi va
khoang 1% =6 ngudi & viing ndng thén bi mac bénh [1].

Trudc day, khi chura tim ra cdc loai thudc uéng hod hoc, thudc ding duy nhat dé diéu
tri bénh tiéu duémg la insulin, cdch diéu tri “dén bi” niy doi hoi bénh nhan phai tiém insulin
hang ngay rat bat tién va rdl 16n kém. Tir khi tim ra cic loai thudc uong thi cic bénh nhan téu
dudmg nhom [I- nhém ma co thé con o6 kha nang sin sinh ra insulin hay con goi 1a nhdom
"khong phu thudc insulin” da khong phar uém insulin ma co thé ding thudc udng thav thé cho
thufic tiém ké trén.

Trong cic thudc udng pha bién diéu i bénh uéu dutmg phai ké dén cic thude nham
sunfamit thudéc dan xudl cua arylsunfonylure thé hé thir nhdt nhu Tolbutamid. Tolpentamid
Chlorpropamid... va thé hé thit hai nhu Glypinamid. Glypyzid. Glyburid.... cdc thudc sunfamit
ha duemg huyét nay tic dung chi yéu la ngan can 1€ bao a o tuvén tuy tao ra glucogen va kich
thich 1€ bao P cha tiéu dido Langerhans i€t ra insulin ndi sinh, déng thi ¢ ché men
insulinasa.

Trong s& cidc sunfamit ha duimg huyvét dang sir dung phd bi¢n nhét hién nay trén thi
trutmg nudc ta phai ké dén Chlorpropamid, Tolbutamid. Glyburid.

Trudc day ching 161 di nghién ciu tong hop Tolbutamid [2]. Carbutamid [3] lan nay
chiing toi thong bdo két qua nghién ciu téng hop Chlorpropamid.

I1. Phin tong hop hoa hoc.

Chlorpropamid duoc tim ra vi dua vao sir dung dé diéu i benh tigu duimg 1 nhime
nam 1958 cua thé kv 20 [4] Chlorpropamid co 1én khoa hoc la N-n-propvi-N-ip-
chlorophenylsunfonyljurea vai cac biét duoc Adiaben. Asucrol. Catanil. Diabechlor. Diabenal.
Diabetoral. Oradian...

Cho téh nay cé nhidu phuong phap khic nhau cong bo vé vige digu ché chlomropanid
di tir nhimg nguyén liéu khic nhau|5-9]



Fren co so cong bo cua FJ.Marshall [5]. van nhimg cai tién thich hop chung & uén
hatid wng hop Chlorpropamid (1) di 10 clorobenzen (2) trong bon budc phan tng qua cac chil
trung gian  p-cloiobenzensunfony! cloruai3). p-clorobenzensunfonamit (4). metvl p-
clorobenzensunfonyl carbamat (5) vi cudi cing ngung tw hop chit nay véi n-propylamin dud
ap sudt gram dé duoc Chlorpropamid(1). Qua trinh diéu ché c6 thé thiay nhu trong so dd phan
tmig ducn diy
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Diéu dang nhac 1 1d phan ung ngung tw 1ao san pham gifa hop chit carbamat 5 vin
amnin @ bude cudi cing thuimg duoc cic tic gid di tiretyl arvisunfonyl cachamat va tién hanh o
ap sudl giam ( 5 mmHg)- chan khong nay phai tao ra W may chdn khéng cao cap cd dé chin
khong on, ching 101 khong ¢6 loui midv chin khong nay. hon nita néu cd thi vai thiét bi nay
cang chi ap dung duoe o quy mo nho wong phong thi nghiém con khi dua ra qui md san xual
iom thi loar may nay khong pha hop. dieu kien chin khong nay kho ma dap dng duoc, ciing
chinh vi vy chang 1w dd thu nghiém thay the eyl cachamat bang metyl cacbamat 5 va dd
thuc hien phan img o do chan Khong thap hom (irong khoang (i 90 dén 400 mmHg) tao ra w
type chin khéng gudng nudc do mot may bom nuoc cung cap va chiang 1t da thue hién thinh

cong phan img piy ma hcu sudl phan img thu duoce cing chang khic g1 F. ). Marshall [5] di
g b

L Phan thue nghiem.

Lo chay cac chan ong hop e duod do ieén masy BOETUS - HMEK, nhiét ké khéng
o idn iy Lan

Phé hong ngoai ghi tien mayv PERKIN - ELMER ta phong Nghién ciu trung tdm -
Fruémg Ban hoo Duoc Ha Nou

Pho tr ngoar do wrén may UV-VIS spectrophotometer VARIAN CARY-IE tai phong
Sehien o trung tam - Truomg B hoc Duce Ha N

D¢ theo din tén trién cua phan umig, kiem tra do unh Kheét cua cdc chén tﬁng hop duoc,
chung o1 dung lop mong tring san tren tam nhom low Kieselgel 60.F254 dayv 0.2 mm cua
Merck  Hién the bang cach son dude den e ngow o buae song 254 nm.

théu che p-clorobenzensunfonyl clorua (3)

Wi khuay v nho giot wewe 33 mi 0.5 mol) clorobenzen (2) vao 123 ml (1.75 mol)
gt lorosuntomic o 3-7'C sau do dua hon hop phan img 1w lén nhiét do Phﬁng sau 30 phﬁ”
vitcuon cang 13 lén 35-40'C khudy o nheét do do cho wn khi hét khi HCI gidi phong ra (khodng
' enr) Lam ngudn xuong 15-200C sau do vira khuay vita rot e w hdn hap phan img vao 180 g
i dap nho va lam lanh bang hon hop muoi di dé <ao cho nhiét do phan ing khong vuor qué 5-
T, Tuoa tao ra Juee loc, ara Lo 2 Lan bdng minc lanh (40 ml = 29 . hit kiét thu duoc 108 g
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' (hiéw sust 80%, d6 &m sin phdm khodng 19%). Sin phim thé nady ding lutn vao giai doan
phén (ing ti€p theo ma khéng clin tinh ché ciing nhu sdy kho.
c6 san phim khan nudc thi xit Iy bing cdch hoé tan sin phim tho wét & trén vio
100 ml CHCl, gan loai bd phén nwéc. pha hitu co lam khan véi 8g Na,SO, khan, loc loai bo
chét lam khan , dich loc duge c4t loai CHCl, dudi dp suit giam , cin hod tan vac 50 ml n-
hexan néng, dé lanh cho két tinh thu duoc 87.5g. Sin phim két tinh nay la p-
clorobenzensunfonyl clorua ¢6 ldn 5-10% bi(p-clorobenzen)sunfon,san phdm thd nay cé do
chiy 47-51°C. C6 thé tich phan 1ap sunfon bing cdch hoa tan 1g hén hop sin phim tho trong
hén hop dung méi n-hexan-axeton=9,5:0,5 sau dé thém vho 1g silicagel bét, khudy 20 phit &
nhi¢t d6 phong.sau d6 loc ldy silicagel. phin hdp phu silicagel nay bing axeton, cit loai
axeton, cho vao cdn nay mat it n-hexan thu duge san ph.fm la p-clorobenzensunfonyl clorua co
do chdy 51-53°C ( tai lieu 12 53'C [10]), Rf=0.30 (n-hexan:axeton = 9,5:0.5). IR [KBr],
v lem™): 3086(CH). 1571, 1469(C=C aromatic),1374, 1175(S0,), 750(C-Cl).

Biéu ché p-clorobenzensunfonamit4)

Cho vido binh nén 952g (0,376 mol) sdn phim wén cla p-clorobenzensunfonyl
clorua(3), cho vao dé 250 ml dung dich NH,OH dac, khudy o nhiét d6 phong 30 phit sau dé
vita khudy vira ting nhiét dé lén 70-75"'C hang cich dun cich thuy va git & nhiét do nay 1.5
gid, trong qui trinh nay thudmg xuyén bo xung NH,OH dé méi truéng phan ing dat pH =9-10
Sau dé lam lanh hén hop bang nude di xuong 5-10'C. khudy thém 45 phit. Loc rita san pham
vdi nudc dd dén pH=7-8, hiit ki¢t nudc, hod tan san phdm ndy vio 1,3 14n ty 1& mol dung dich
NaOH 6N, khudy & nhiét do phong khoang | gid. Loc loai phin khong tan / diy 1& bi(p-
clorobenzen)sunfon/ v két tinh lai trong etanol-nudc thu duge 5,16g (5.04%) san phdm c6 do
chdy 146-147°C . Rf=0.92 (trong hé dung moi benzen:aceton:metanol=7:2:1. hién mau bang

soi dén tr ngoai bude song 254 cm ). IR[KBr]lv . (cm')y: 1579, 1472 (C=C aromatic).
1327,1158 (8O- «5ifun), 756,532
=L

Dich loc axit hod vé pH=3-4 v dung dich HCl 6N, tia tao ra dé lanh , loc rira 2 ldn
béng nudc lanh, sdy kho, Két tinh lai trong hon hop cén nude thu duoc 52,51g (72,93%) san
phidm p-clorobenzensunfonamit (4), bot trang. do chdy 142-143'C (tai Liéu 1a 143°C [11)),
Rf=0,37 (hé¢ dung moi benzeniaxeton:metanol =7:2:1, soi dudi dén tr ngoai budc song 254
em™), IR[KBr], v,.(cm'): 3332.3242 (NH amid). 1573.1474(C=C aromatic), 1330,1151 (SO,
sunfonamit). 756,532 (C-Cl). UV(nm): 230,202,

Piéu ché metyl p-clorobenzensunfonyl carbamat (5)

Cho vio binh cdu 2 ¢6 (c6 lap nhiét k€, sinh han. mdy khudy tir) 7.66g (0,04mol) P-
clorobenzensunfonamit (4), 60ml axeton va 13.90g K,CO, khan. Vira khudy vira nho tir 1ir 6.2
mi (0.08 mol) metyl cloroformiat & nhiét do phong, sau do dun héi lvu trong 2 gid (theo ddi su
lién trién cla phdn tmg trén SKLM hé dung moi benzen: axeton: metanol= 7:2:1). Khi ket thic
phédn img cat loai aceton dudi dp sudl giam. can duoc hoa tan trong 40 ml nudc néng. loc, dich
loc dua vé pH=1-2 biing dung dich HCI I:1. tua tao ra duoe loc. say khé trong exicator, két
tinh lai trong hén hgp CHCl -ether diu hoa thu duoe 7.90g (79.15%) hop chit 5 ¢é nhiet do
néng chay 65-68'C. Ri=0.64. IR[KBr| v, (cm'): 36263528 (NH amid), 3020.2859 (CH.. CH 1.
1739(C=0 este), 1487 (C=C aromatic). | 352.1164 (S0, amid), 770,567 (C-Cl). UVinmy: 230,203,
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BDiéu ché N-n-propyl-N'-(p-clorobenzensunfonvijure (Chlorpropamid, 1 )

Cho vao binh céu 2 cé 10.0g (0.04 mol) metyl p-clorobenzensunfonyl carbamat(5) va
13,2ml (0,16 mol) n-propylamin. dun hdi luu | giér, sau dé c4t loai propylamin thira. cin dang
ddu dun néng & 130-140'C (nhié1 do bén ngoai) trong dp sust giam khoang 200-250 mmHg
trong | gits. Sau d6 & dp suat thuimg cho vao hén hop phin ing 20 ml etanol, 1y mau bing
than hoat, loc loai than hoat, dich loc cit loai dung méi dwdi dp sudl gidm, can (10,6g) duoc
két tinh lai trong etanol 70"thu duoc 8.64g (78.12%) chlorpropamid(1). San phdm la tinh thé
mau tring. do chay 120-126"C. Rf=0.69 (trong hé dung moi benzen: axeton: metanol=7:2:1).
San phim nay c6 46 chay. hdn hop d6 chay. Rf. phé IR hoan toan tring v&i chlorpropamid
chift ra tir vién Novopropamid cua Canada. IR[KBr] v, (cm™): 33413102 (NH). 2936
(CH,.CH.). 1667(C=0 ure) 1554.1473 (C=C aromatic). 1350,1164S0,-amit} 756.573 (C-Cl).
UV{nm): 232,201.

IV. Két luan:

Vi vige cdi tidn mot so didu Kién trong cong trinh cia F.J. Marshall ching 161 16ng hop
thanh cong thui tiéu dutmg Chlorpropamid mi khong cdn phai thue hién phin dng dudéi diéu
kién chin khong cao (SmmHg) nhu cdc vic gia da cong bo, phan (mg duoc thuc hién ngay o dp
sufit gidm nhe tir 90-400 mmHg trong 1-2 giér. San phim cia chdng 16i 6ng hop duge c6 do
chay, him hop do chay, Rf. phé hing ngoai hoan toin giong vai chlorpropamid chiét. unh ché
ra tr vign Novopropamid coa Canada.

Cong trinh duoc thue hien ahit su hd o cua Chuong trinh Khoa hoe Co ban cdp Nhi
nuric, tin khod 2001-2003, nhin dip nav ching 161 xin chin thinh cam on.

Tai liéu tham Khao.
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