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NGHIEN CUU T@NQ HOP DUOC CHAT GLIPIZIDE
DIEU TRI BENH TIEU DUONG TUYP 2

STUDY ON SYNTHESIS OF GLIPIZIDE FOR THE TREATMENT OF TYPE 2 DIABETES

TOM TAT

Glipizide la mdt thudc diéu tri bénh tiéu duong tuyp 2, thugc nhém thudc
sulfonylurea, ¢4 tén throng mai la Glucatrol. Hién nay, glipizide la mét trong cac
thudc thiét yéu, duoc ding pho bién dé diéu tri bénh tiéu duong tuyp 2. Qua
trinh téng hop glipizide cho hiéu suat cao dugc xc 1ap trén co s& nghién ctiu, lya
chon phuang phép phan tng va khao sat xac dinh cac diéu kién phan tng. Tl c&c
chit dau la 5-methyl-2-pyrazincarboxylic acid, thionyl chloride va 4-(2-
aminoethyl) benzenesulfonamide, phan tng thu duge chét trung gian 4-[2-(5-
methylpyrazin-2-carboxamido)ethyl]benzensulfonamide. Sau d6 cho 4-[2-(5-
methylpyrazin-2-carbo  xamido)ethyl] benzensulfonamide phadn &ng véi
cyclohexyl isocyanate trong dung mai aceton, xtc tac K,CO,, 6 nhiét do soi cla
dung mdi, trong thdi gian 16 gio, thu dwoc glipizide hiéu suét 84,7%. Cau tao va
ham lugng clia glipizide dwoc kiém traxac dinh béng céc dir kién phé IR, *H-NMR,
13C-NMR, COSY, HSQC, HMBC va séc ky 16ng hiéu néng cao HPLC.

Tlr khod: Glipizide, thudc diéu tri bénh tiéu duong tuyp 2, bénh tiéu duong
tuyp 2.

ABSTRACT

Glipizide is a type 2 diabetes drug, belonging to the sulfonylurea group. Its trade
name is Glucatrol. Currently, glipizide is one of the essential drugs. It is widely used to
treat type 2 diabetes. Synthesis process of glipizide with high yield is established on
the basis of research, selection of reaction methods and identification of reaction
conditions. In this study, glipizide is synthesized from 5-methyl-2-pyrazincarboxylic
acid, thionyl chloride and 4-(2-aminoethyl)benzenesulfonamide. The first stages,
reaction is obtained 4-[2-(5-methylpyrazine-2-carboamido)ethyl
benzenesulfonamide. Then 4-[2-(5-methylpyrazine-2-carboamido)ethyl]
benzenesul fonamide reacted with cyclohexyl isocyanate in acetone, catalysis K,CO,,
at boiling temperature of the solvent, for 16 hours. The reaction is obtained glipizide
with yield 84.7%. The structure and content of glipizide were determined by IR
spectroscopic data, *H-NMR, “C-NMR, COSY, HSQC, HMBC and HPLC high
performance liquid chromatography.
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1. MO PAU
Bénh tiéu dwong tuyp 2 la mot bénh méan tinh, anh
huéng rat xau dén strc khée cling nhw cudc sdng cla con
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nguoi. Bénh phat sinh do an, uéng khéng diéu do, béo phi,
it van dong, du thira ning luong, tinh trang cang thang kéo
dai [1,2,3]. Bénh c6 thé gay ra nhiéu bién ching nguy hiém
nhw; Gidm thi lwc, mu loa, suy than giai, bién ching tim
mach [1,2,3,5]. Khi bi mé&c bénh, ngudi bénh phai ding
thudc lién tuc hang ngay dé diéu chinh lvgng dudng trong
mau, néu nglrng st dung hoac st dung thudc gian doan
bénh cang nang hon va gay bién ching [3,12]. Glipizide la
mot loai thudc diéu tri bénh tiéu duong tuyp 2, thubc
nhém thudc sulfonylurea thé hé thi hai, tén thvong mai la
Glucotrol [4], c6 céng thirc cdu tao |&:
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Glipizide c6 thé dugc tong hgp theo mét s6 phuong
phap khac nhau, di tir cAc chat dau khac nhau. Qua trinh
téng hop glipizide tién hanh qua hai giai doan, dau tién
phai tdng hop chét trung gian 4-[2-(5-methylpyrazin)-2-
carboxamidoethyl] benzensulfonamide (2), sau dé chuyén
héa chat trung gian thanh glipizide (3) [6,7,8, 9,11]. Trong
nghién clru nay, chdng téi nghién ctu téng hop glipizide
bang viéc Iya chon phuong phap téng hop phi hop va
khao sat thuc nghiém xac dinh cac diéu kién phan (ng
téng hop glipizide. Kiém tra, xac nhan cdu tao va ham
lvgng chia glipizide bang cac phuong phap phan tich phé
hong ngoai, phd cong hwdng tir hat nhan *H-NMR, *C-
NMR, két hop voi cac dit kién pho hai chiéu COSY, HSQC,
HMBC, phé khéi lugng va sac ky 16ng hiéu nang cao theo
yéu cau clia dugc dién USP-30. Qua trinh tong hop glipizide
duwoc thec hién theo so do phan ¢ng sau:

1..800, Berzen, 6065°C, Firidin
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2. THUC NGHIEM

Diém nong chay cla cac hop chét dwgc do bang
phrong phap mao quan trén may do diém ndng chay
STUART SMP3 (BIBBY STERILIN-Anh). Phé héng ngoai clia
cac chat ghi & dang ép vién véi KBr trén may Impact 410-
Nicolet va trén may GX-Perkin Elmer clia My, tai Vién Hoa
hoc - Vién Han 1am Khoa hoc va Céng nghé Viét Nam. Pho
'H NMR va **C NMR dwoc ghi trén may phd AVANCE AV
500 Spectrometer, BRUKER cla B¢, & tan s6 500MHz,
dung méi DMSO-d;. Ham lwvgng cla glipizide dwoc xac
dinh theo phuong phép sac ky 16ng hiéu ndng cao HPLC
trén thiét bi sic ky 16ng cao 4p HPLC Ultimate 3000.

2.1.Téng hop glipizide

2.1.1. Tong hop 4-[2-(5-methylpyrazin-2-carboxamido)
ethyl]benzensulfonamide (2)

Cho 0,03mol (4,2g) 5-methyl-2-pyrazinecarboxylic acid
(1), 40ml benzen khan va 0,035mol (4,169, 2,6ml) thionyl
chloride vao binh cau dung tich 250ml c6 Iap sinh han hoi
lvu va may khudy tir. Bun hdi lvu két hop véi khudy hén
hop phan ¢ng trong 10 gi®, sau dé cat loai benzen thu lay
phan chat rdn. Hoa tan chat rn thu duoc trong 50ml
dioxan khan va cho tlr tlr vao dung dich gém 0,03mol (6,0g)
4-(2-aminoethyl)benzenesulfonamide trong 25ml dioxan
khan va 0,06mol (4,8ml piridin) khan, trong binh phan ¢ng
dung tich 250ml c6 Iap sinh han hdi lvu. Khudy va dun hoi
lvu phén ing trong 2-3 gi®, sau d6 nglrng dun va dem cét
loai dung méi, thu 1y phan chéat ran. Cho phan chat ran
vao cdc chtra 150ml nuéc cat, khudy tan va axit hoa bang
axit HCl 10%, dén pH = 4-5, sau do loc, rira két tla bang
nuéc cho dén khi sach hét méi tredng axit. Két tinh lai san
phdm trong ethanol 95%, thu duwoc 4,9g chat 4-[2-(5-
methylpyrazin)-2-carboxamidoethyl]benzenesulfonamide
(2), mau xam tréng, t°,, = 238-339°C, hiéu suét 51,0%.

2.1.2. Tong hop glipizide (2)

2.1.2.1. Téng hop theo phuong phap phan ng & nhiét do
thap

Cho 0,03mol (9,6g) 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]lbenzene sulfonamide (2) va 100ml
aceton, 0,036mol (18ml NaOH 2N) vao binh cau 2 c6
dung tich 250ml, c6 1&p nhiét k&, phéu nhd giot, may
khudy tir. Lam lanh hén hgp phan (ng bang nuéc da
xuéng 0°C, nhé tr tr 0,03mol (3,85g, 3,9ml) cyclohexyl
isocyanate 98% vao phan &ng, khudy va duy tri nhiét do
clia phan & 0-5°C trong 1,5-2 gi¢. Sau d6 nang nhiét do
clia phan rng I1én nhiét d6 phong va khudy tiép 3 gio nira
thi két thac. D6 hon hop phan ¢ng ra céc thay tinh chira
200ml nuoc cat, khudy tan hén hop phan ng, loc dung
dich qua giay loc dé loai bd cdn khéng tan. Axit hoa phan
dich loc bang axit HCI 10%, dén pH = 3-4 dé tao két tla
san pham. Loc, rira két tua, két tinh lai trong ethanol 95%,
sdy kho & nhiét do 50-60°C, thu duoc 9,16g san pham &
dang chat rdn mau trdng nga, co t°,, = 206-207°C, hiéu
Suat 69%.

2.1.2.2. Téng hop theo phuwong phap phan ng & nhiét do
cao

Cho 0,03mol (9,60) 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]benzen sulfonamide (2), 0,06mol (8,29)
K,CO, khan va 50ml aceton vao binh cau 2 c6 dung tich
250ml. L&p sinh han hdi lvu, phéu nhd giot va may khudy
tlr, khudy va dun héi lvu phan rng khoang 5-6 gi, dén khi
hoén hop phan (kng tré thanh dang sita huyén phu. Sau do
nhoé 0,03mol (3,85g, 3,9ml) cyclohexyl isocyanate 98% vao
phan @ng, khudy va dun hoéi lvu phan tng trong 6-7 giv
nia thi két thic phan ¢ng. D& ngudi phan (ng va dé vao
cdc thuy tinh dung tich 400ml, hoa tan bang 200ml nwéc
cét, loc dung dich qua gidy loc dé loai bd can khong tan.
Axit hoa phan dich loc bang axit HCl 10%, dén pH = 3-4 dé
tao két tha san pham. Loc, rira san phdm bang nuoc sach,
két tinh lai trong ethanol 96%, sdy kho san pham & 50-60°C,
thu duoc 10,69 glipizide (3) & dang bot, mau trdng nga,
t° . = 206-207°C, hiéu suat 79,8%.

2.1.2.3.Tinh ché glipizide

Cho 22,3g (0,05 mol) glipizide (3) sau khi téng hop dwoc
vao binh cau dung tich 500ml c6 I&p sinh han hdi lvu, bép
dién. Hoa tan glipizide bang 250 - 270ml ethanol tuyét déi,
thém vao binh 1,0g than hoat tinh. Khudy va dun sbi dung
dich khoang 15 phat, sau d6 loc néng dung dich qua gidy
loc, rira phan can than bang 30ml ethanol néng dé thu hoi
hét glipizide, thu lay toan bo dich loc, dé ngudi dich loc dé
két tha san pham glipizide. Loc, rira két tha qua phéu loc
Buchler bang dung dich ethanol 70%, sdy kho & 50-60°C,
thu duoc san pham glipizide & dang bot mau trang, co
t°,. = 206-208°C.

2.2. Khao sat thuc nghiém xac dinh cac diéu kién phan
(rng tdng hop glipizide

2.2.1. Xac dinh thoi gian phan (ng tong hop glipizide

Thyc hién phan ng téng hop glipizide va kiém tra
tién trinh cda phan tng bang sic ky ban moéng. Khi
cyclohexyl isocyanate phan (ng voi 4-[2-(5-Methyl
pyrazin-2-carboxamido)ethyl] benzensulfonamide (2)
dwoc 3 git bat dau khao sat séc ky. Ck 60 phut, sic ky
mot 1an cho dén khi phan (ng duoc 8 git. Dung moi s&c
ky la ethyl acetate, methanol va n-hexan ty Ié 2:1:1. Dva
trén két qua sic ky ban mong, xac dinh duoc thoi diém
phan (ng chuyén héa hét.

2.2.2. Xac dinh ty 1é lvgng chat phan ¢ng téng hop
glipizide

Thuc hién phan (ng téng hop glipizide trong thoi gian
da xac dinh dwoc la 12-14 gio, véi ty 1€ lugng chat phan (ng
gilra 4-[2-(5-methylpyrazin-2-carbo-xamido)ethyl]
benzenesulfonamide (2) va cyclohexyl isocyanate lan luot
la 1,0/1,0mol, 1,0/1,1mol, 1,0/1,2mol dén 1,0/1,6mol. Lrong
K,CO, ldy gdp hai lan lugng 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]benzenesulfonamide (2) trong tat ca
cac phan tng. So sanh hiéu suat san pham glipizide & moi
phan *ng, chon phan ng cho hiéu suét cao nhit dé xac
dinh ty Ié lvgng chat phan (rng t6i vu.
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3. KET QUA VA THAO LUAN
3.1. Két qua tong hop glipizide

Glipizide c6 thé tdng hop bang phan (*ng cla chat
trung gian  4-[2-(5-methyl  pyrazin-2-carboxamido
Jethyl]benzenesulfonamide (2) véi cyclohexyl isocyanate
theo hai phwong phap: Phan tng & nhiét do thap, st dung
tac nhan hoat hoa phan *rng la dung dich NaOH 2N, & nhiét
dd 0-5°C. Hodc phan tng & nhiét dd s6i cda dung moi
aceton, sir dung tac nhan hoat héa phan ting la K,CO,. Két
qua thuc nghiém phan tng da thu duwgc khi phan ¢ng &
nhiét do soi clia dung méi aceton, phan (*ng cho hiéu suat
cao hon, hiéu suat dat trén 79,8%. San pham glipizide thu
duoc dé dang tinh ché. Thiét bi tién hanh phan ¢ng tuong
déi don gian vi khong déi hoi nhiét do qua cao. Phan (ing
téng hop glipizide & nhiét d6 s6i clia aceton tranh duwoc
hién twgng thdy phan cua cyclohexyl isocyanate do khong
phai st dung dung dich NaOH 2N hoat h6a phan ¢ng.
3.2. K&t qua khao sat xac dinh thoi gian phan (ng téng
hop glipizide

Phan (ng téng hop glipizide can thoi gian hoat hoa
nhém sulfonamide bang K,CO, khoang 5-6 git, khi thdy
4-[2-(5-methylpyrazin-2-carboxamido)ethyl] benzen
sulfonamide (2) va K,CO, trong phan (ng tan hoan toan,
tao thanh dung dich dang sita dic, khi do6 bat dau cho
cyclohexyl isocyanate vao phadn ng. Khdo sat thoi gian
phan ng téng hop glipizide dugc tién hanh & giai doan
sau khi cho cyclohexyl isocyanate vao phan (rng. Két qua
kiém tra sic dd trén sac ky ban mong da xac dinh dwoc thoi
gian két thic phan ting téng hop glipizide 1a 12-14 gio.
3.3. Két qua khao sat xac dinh ty Ié lwvgng chat phan trng
tong hop glipizide

Qua trinh khdo sat cho thay, néu str dung du cyclohexyl
isocyanate trong phan Gng thi hiéu suét tao thanh san
pham glipizide cao hon. Két qua khao sat thu duoc, véi ty 1&
lvgng chat phan &ng gilta 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl] benzenesulfonamide (2) va cyclohexyl
isocyanate la 1,0/1,3mol thi hiéu suat glipizide la 16n nhat,
dat 84,7%. K&t qua khdo sat lvong chat phan (ing duoc ghi
ratrong bang 1 va hinh 1.

Bang 1. Két qua khao st xéc dinh ty 1 khi lvgng chat phan (ing tong hop
glipizide

Ty 1& (mol) Thoi gian Hiéu sudt
STT | -sulfonamide/ Cyclohexyl phan ting (%)
isocyanate (gio) Glipizide
1 1/1,0 12 74,3
2 11,1 12 79,6
3 11,2 12 81,5
4 1/1,3 12 84,7
5 1714 12 84,7
6 1/15 12 84,6
7 1/1,6 12 84,7
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1 1.1 1.2 1.3 14 15 1.6
Lwong mol cia cyclohexylisocyanate

Hinh L. B thi thé hién si lién quan gitra ty 1& lrong chat phan ting va hiéu
sudt san pham glipizide
3.4. Két qua phan tich xac dinh ciu tao clia glipizide

3.4.1. Phé hong ngoai clia 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]benzene sulfonamide

Chat trung gian 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]benzene sulfonamide (2) tong hop
duoc c6 mau xam trang, ¢ nhiét dé néng chay t°,. = 238-
239°C, trung hop voi diém néng chay va mau sac clia chat
trong tai liéu tham khao [8,12]. Phé héng ngoai clia 4-[2-(5-
methylpyrazin-2-carboxamido)ethyllbenzenesulfo namide (2)
c6 cac dinh hap thu d&c treng cla cac nhém lién két trong
phan t, thé hién ding cdu tao: Dinh hap thu clia nhom
C=0 amide & v..o = 1648cm™, cac dinh clia vong thom
Veoe = 1580cm®, 1533cm?, 1467cm™, cac dinh clia NH, trong
nhém sulfonamide -SO,NH, & vy, = 3391cm™ va 3297 m™.,
Binh hap thu ctia nhém -SO, va lién két C-NH- chéng chap
nhau, ndm trong ving tir 1334-1295cm. Cac di kién phé
tring hop voi tai liéu tham khao [9,11,13]. Hinh 2 la pho

héng ngoai cla 4-[2-(5-methylpyrazin-2-
carboxamido)ethyl]benzenesulfonamide.
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Hinh 2. Phd hdng ngoai clia 4-[2-(5-methylpyrazin-2 carboxamido)
ethyl]benzenesulfonamide (2)

3.4.2. Phé hong ngoai clia glipizide

Trong ph6 héng ngoai cla glipizide c6 cac dinh séng
hap thu dac trung clia cdc nhdém chirc trong phan ti, thé
hién dung cau tao cla glipizide. Bao gom cac dinh song
trong ving 3328-3251cm™ dac trung cho dao déng hoa tri
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clla nhém NH. Binh séng & 2938-2856cm™ thé hién dao
dong hoa tri cia nhém alkyl CH, va CH,. Binh hap thu &
1689cm™ véi cedng dd manh, thé hién cho dao dong hoa
tri cla nhém C=0 (amide), dinh & 1651cm™ thé hién cho
nhém C=0 (urea). Dao dong héa tri clia cac lién két C=C
trong vong thom thé hién & cac bang séng nam trong viing
1584 - 1480cm™, dao déng bién dang clia nhém -CH, va
-CH, xuét hién & cac dinh séng 1444cm™ va 1334cm™. Dao
dong hoa tri cia nhém -SO, va C-N chéng chap nhau trong
vling 1307-1033cm™. Hinh 3 la phé hbéng ngoai cula
glipizide (3).
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Hinh 3. Phd hdng ngoai clia Glipizide (3)

3.4.3. Pho cong huang tr hat nhan *H-NMR va **C-
NMR ctia glipizide

Cac dir kien ph6 cong hudng tir hat nhan *H-NMR, 3C-
NMR cling vai cac di kién trong phé COSY, HSQC va HMB
da khang dinh ding cdu tao cua glipizide da téng hop
dugc. Pho *H NMR (hinh 4) ¢6 céc tin hiéu cla H-6', H-8'
dang doublet v6i & = 7,80ppm, H5', H-9' dang doublet,
0 = 7,45ppm trong vong thom benzen. Tin hiéu cbng
huéng cla proton trong nhém -NH, xudt hién &
0 = 10,28ppm (singlet). Tin hiéu cong hudng cla proton
trong nhom -NH, tai 6=8,94 ppm c6 dang triplet. Hai tin
hiéu cla cac proton trong vong pyrazine xudt hién &
0 = 9,01ppm va o = 8,59ppm. Tin hiéu clia proton trong
nhém -NH, xuét hién & 6 = 6,31ppm. Tin hiéu cla proton
H-2'¢ 6 = 3,58ppm, H-3' & & = 2,97ppm, proton H-1" &
0 = 3,27ppm. Tin hiéu cla proton -NH, & & = 6,31ppm cé
tvong tac voi tin hiéu cla proton H-1". Proton H-1" c6
twong tac voi 2 tin hiéu cla H-2" va H-6" (doi xing) &
0 =1,63ppm va d = 1,10ppm. Proton H-4"cho tin hiéu cong
huéng & 6 = 1,47ppm.

Ph6 **C-NMR cuia glipizide (hinh 5, 6) ¢6 céc tin hiéu cla
cac nguyén t&r cacbon & vong thom, vong pyrazine va
xyclohexyl trong phan ttr xuat hién trén cac vung phan biét
nhau r6 rét. Cac tin hiéu cla nguyén t cacbon & vong
pyrazine xudt hién & vung c6 & = 142,04-156,81ppm, tin
hiéu cla cac nguyén tlr cacbon vong thom benzen xuét
hién & vung & = 145,12-127,26ppm, vong xyclohexyl xudt

hién & viing & = 24,13-48,04ppm. Cac di kién phd cong
hwang tir hat nhan cda glipizide téng hgp duoc trung khép
véi cac dir kién ph6 cong hudng tir hat nhan cuia glipizide
trinh bay trong tai liéu tham khao [13].
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Hinh 4. Phg *H-NMR clia glipizide
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Hinh 5. Phd “C NMR clia glipizide

Glipizide-DMSO-C13CPD

Hinh 6. PhG “C NMR ctia glipizide (ti€p theo)

3.4.4. Phé khéi lvgng clia glipizide

Ph6 khéi lvgng cla glipizide cho pic ion phan t
(M +1)* = 446, trung hop véi khdi lwvgng cla phan ti
glipizide. Sy phan manh phan tr va cac di kién trong phé
LC-MS ciing khdng dinh s6 nguyén t& cacbon, nito va luu
huynh trong phan t& pht hgp véi cau tao clia glipizide.
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3.5. Két qua phan tich ham lvgng clia glipizide

Ham lvong cua glipizide tong hop, dwgc phan tich xac
dinh theo phuong phap séc ky 16ng hiéu nang cao HPLC
dva theo tiéu chuin clia dwoc dién My USP 30. Két qua
phan tich, xac dinh ham lwgng cla glipizide thu dugc dat
98,7%, dat yéu cau cuia duoc dién ctia My USP 30. Hinh 7 la
két qua phan tich xac dinh ham lwgng cua glipizide.

18567

Hinh 7. Pic phén tich HPLC x&c dinh ham lrgng clia glipizide
4. KET LUAN

Glipizide dwgc nghién clru tdng hop tir cac chat dau la
5-methyl-2-pyrazinecarboxylic acid (1), thionylchloride va
cyclohexyl isocyanate, qua hai giai doan tao ra chat trung
gian sau dé tao thanh glipizide (3). Cac diéu kién clia phan
(rng téng hop glipizide da dwoc khao sat, xac dinh dé thu
dugc hiéu suat san pham cao nhat. Két qua khao sat thu
dugc: Phan (rng tong hop glipizide thyc hién & nhiét do soi
cla dung mdi aceton, ty 1é khoi lvgng gitia chat trung gian
4-[2-(5-methyl pyrazin-2-carboxamido)ethyl]
benzensulfonamide (2) va cyclohexyl isocyanate Ia
1,0/1,3mol, thoi gian phan tng la 14-16 gi, hiéu suat thu
dugc glipizide 1a 84,7%.

Pé thu duoc glipizide tinh khiét, dat yéu cau vé ham
lvgng dung cho san xudt thudc can tinh ché lai glipizide
trong ethanol néng va than hoat tinh. Cau tao va ham
lwgng cla glipizide dwoc phan tich, xac dinh bang cac
phuong phéap phan tich phé hién dai nhu: Phé IR, *H-NMR,
13C NMR, két hop véi cac k§ thuat phé 2 chiéu COSY, HSQC,
HMBC, phé MS va sic ky 16ng hiéu ning cao HPLC. Két qua
phan tich da khang dinh glipizide t6ng hop duoc, ding ciu
tao va c6 ham lvgng 98,7%, dat yéu cla duoc dién USP 30,
¢ thé dung lam duoc liéu cho san xuét thudc glipizide diéu
tri bénh tiéu duwong tuyp 2.
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