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I. MO PAU
1. Tinh cép thiét caa luan an

Dai thao duong 1a bénh thudng gap nhat trong s6 cac bénh noi tiét va la mot
trong ba bénh c6 téc do phat trién nhanh nhat trén thé gidi (ung thu, tim mach, dai
thao duong). S6 nguoi bi bénh dai thao dudng ngay cang ting, theo sé liéu wdc
tinh nam 2019 khoang 463 triéu nguoi trén toan thé gisi mac bénh dai thao duong,
du doan sé& tang 1én 700 triéu ngudi vao nim 2045. Viét Nam ciing nam trong boi
canh chung cua thé giéi v6i hon 5 triéu bénh nhan dai thio dudng. Bénh dai thao
duong néu khong duge theo ddi va diéu tri co thé gy rat nhiéu bién ching nguy
hiém: t6n hai dén cac mach méau nho cua tim, ndo, than, mat... bién chimg dot quy,
suy than, bién chiing ban chan, né lam tang it nhat 1 gip d6i nguy co tir vong sém
ctia ngudi bénh tiéu duong. ) ' '

Sulfonylurea la mot nhom thuoc ha duong huyet kinh te, hiéu qua duoc su dung
va phat trién rong rai nhat hi¢n nay. Ngoai ra, mot so luong I6n cac hop chat nay
cling the hi¢n mot loat cac hoat tinh sinh hoc khac trong y hoc nhu: chong loan
nhip, loi tiéu, chat doi khang thu thé histamine H3, chat doi ,khéng thu thé
thromboxan A2, khang khuan, chong sot rét, chong nghet (hen), chong ung thu hay
gay doc te bao va hoat tinh chong viém.

Ve mat cau trdc, cac hop chat sulfonylurea chira nhom phenylsulfonylurea
trung tam véi mot nhom the tai vi tri para trén vong phenyl (R1) va cac nhom khac
nhau (R2) & dau N.
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Hinh 1. 1: Cong thuc tong quét cua hop chat sulfonylurea.

Tai Viét Nam, cho dén nay chi méi thiy céc cong trinh nghién ctru vé tinh ning,
tac dung va phuong phap sir dung thudc sulfonylurea dé diéu tri bénh dai thao
duong va mot vai cong trinh nghién cau quy trinh tong hop thudc generic:
Glibenclamide, Gliclazide ma chwa c6 cong trinh ndo nghién ciru, phét trién thude
mai thuéc nhom sulfonylurea.

Viéc nghién ctu tong hop cac hop chét sulfonylurea méi dap tng nhu cau diéu
tri da co ché cua bénh dai thio duong type 2, vira giam tac dung phu cua thudc,
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vira ¢6 nhiéu tmg dung tich cyc hon trong y hoc 1a mot huéng nghién ciu rat co
tinh thoi sy, cap thiét, c6 gia tri khoa hoc va thuc tién cao. Vi vay, trén co sé ¥
tuong d6, chung t6i da lya chon hudng nghién ctu: “Tang hep va nghién cieu hogat
tinh sinh hec ciia mét sé dén xudt sulfonylurea”’.

2. Muc tiéu nghién ciru caa luan an

- Luan &n tién hanh tong hop va xac dinh cau tric caa mot sé dan xuat sulfonylurea
mGi voi sy thay doi cac nhém thé vao hai dau vi tri N ciia cau tric glipizide bang
cac vong phenyl va di vong chira cdc nhdm chirc khac nhau nhu: OH, NO», CI, F,
I, OCHs ... trong khi nhém N-phenyl-ethylsulfamoyl cua cau trac glipizide duoc
giit nguyén, nham tao ra nhiéu hop chat sulfonylurea méi ¢6 nhiéu hoat tinh tng
dung trong y hoc, dic biét 1a hoat tinh trong diéu tri bénh dai thao duong.

- Panh gia hoat tinh ha duong huyét va mot vai hoat tinh khéac cua cac san pham
téng hop dugc, nham tim kiém céc hop chat c6 hoat tinh sinh hoc cao, 1am co s&
khoa hoc cho nhitng nghién ciru phat trién thudc tiép theo, gop phan cham séc stc
khoe cho cong ddng.

3. Ngi dung nghién ciru cia luan an

- Tong hop glipizide va mot s6 din xuat sulfonamide trung gian.

- Tong hop va xac dinh cau tric cac dan xuét sulfonylurea mai

- Panh gia hoat tinh sinh hoc cua cac dan xuét tong hop duoc va phan tich méi
tuong quan cau tric - hoat tinh cua ching.

4. Nhirng dong gop méi ciaa luan an

4.1. Pa tong hop va khang dinh cau trdc héa hoc 30 dan xuét sulfonylurea, trong
s6 d6 c6 22 hop chat méi (92(a-e), 92h, 92(m-n), 92(p-q), 94(a-i) va 96(d, e, g)).
4.2. Pa danh gi in vitro hoat tinh e ché enzyme a-glucosidase cua cac dan xuat
sulfonylurea. Két qua cho thy cd 7 hop chat (92d, 92h, 92k, 92 m, 92n, 94e va
94g) thé hién hoat tinh manh twong duong va hon glipizide. Trong d6 4 dan xuat
(92h, 92k, 92n va 94e) thé hién hoat tinh manh hon thuc tiéu chuan acarbose. Pic
biét hop chat 92h cé hoat tinh manh nhat véi gia tri 1Cs 12 5,58 pM, t6t hon gip
48 1an so véi thubc acarbose (1Cso =268.29 pM), trong khi hop chét 92n thé hién
hoat tinh tét v&i 1Cso = 79,85 UM, manh gap 3,4 lan thudc acarbose.



4.3. B danh gia hoat tinh wrc ché san sinh NO cua 10 hop chat sulfonylurea (92c,
92d, 921, 92m, 92n, 92h, 92k, 94e, 96h va glipizide), hop chat 92c¢ thé hién hoat
tinh rc ché san sinh NO véi gia tri 1Cso la 73,83 uM t6t hon gap 2,27 lan thubc
glipizide (ICso =168,07 uM).

4.4. Pi so bd két luan vé mbi twong quan hoat tinh ciu tric cua cac hop chat
sulfonylurea tong hop dugc: Nhitng hop chat c6 nhém thé OH, dic biét & vi tri para
ctia vong phenyl va cac hop chat c6 chira vong pyrazin dong vai tro quan trong,
lam tang hoat tinh trc ché enzyme a-glucosidase. Bén canh d6, viéc dua nhém NO,
vao vong thom ciing 1am ting hoat tinh trc ché enzyme o- glucosidase.

5. B6 cuc caa luan an

Luan an gém 141 trang gom: M& dau (2 trang), Chuong 1: Tong quan tai lidu
(28 trang), Chuong 2: Phuong phap nghién ctru va thuc nghiém (33 trang), Chuong
4: Két qua va thao luan (74 trang), Két luan va kién nghi (2 trang), Nhiing dong
g6p mai (1 trang), Danh muyc cac cong trinh di cong bé (1 trang).

Phan tai liéu tham khao c6 116 tai liéu vé linh vuc lién quan dén luan an, dugc
cap nhat dén nam 2018. Phan phu luc gom 235 trang gom céc loai phé caa cac dan
xuit tdng hop duoc, cac phiéu phan tich, két qua thir hoat tinh cua céc dan xuét
sulfonylurea.

I1. NQI DUNG LUAN AN

MO PAU: d& cap dén y nghia khoa hoc, tinh cap thiét va thuc tién, muyc tiéu nghién
ctru cua luan an.
Chwong 1. TONG QUAN

1.1. So lugc vé bénh dai thao dudng

1.2. Cac loai thudc diéu tri dai thao duong

1.3. Sy phét trién cua thubc sulfonylurea trong diéu tri dai thao dudng

1.4. Mot sb cong trinh nghién ciu tong hop va danh gia hoat tinh ha duong
huyét ciia cac dan xuit sulfonylurea

1.5. Mot s cong trinh nghién ciu tc dung diéu tri khac ctua dan xuat
sulfonylurea. Tac dung chéng ung thu, lam thuéc loi tiéu, thuc chéng co giat,
chéng than kinh, chat khang vi sinh vat, khang khuan, chng sét rét, chdng lao...

Chuwong 2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
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2.1. Phwong phap nghién ctru

2.1.1 Tong hop hiru co: Sir dung cac phuong phap tong hop hitu co bao gdbm:
chlorosulfonyl hod, amin hoa, phan ung thiy phan, acyl héa, ngung tu.

2.1.2 Tach, tinh ché san pham: Sir dung cac phuong phap sic ky ban mong
(TLC), sic ky cot (CC) trén cac loai pha tinh khac nhau nhu silicagel pha thuong,
sephadex LH-20... Sir dung cac ky thuat két tinh, chiét bo loai tap chat nhiéu lan. ..

2.1.3 Xac dinh tinh chét vat ly, ciu tric san pham: Cau tric hoa hoc cua cac
hop chat duogc khang dinh dua trén cac sé liéu phan tich quang pho: Pho cong
huong tir hat nhéan (1D-, 2D-NMR) duoc ghi trén may Bruker AM500 FT-NMR
Spectrometer chat noi chuan 12 TMS cho 'H-NMR va tin hiéu dung méi cho 3C-
NMR, Phé khéi ESI-MS dugc ghi trén may Sic ky long- khéi phé (LC-MS) 1100
LCMSD Trap- SL cua Hang Agilent Technologies (My) Nhiét do nong chay trén
thiét bi Thermo Mel-temp 3.0 (M¥). phd hong ngoai (FTIR) do duéi dang vién nén
véi KBr trén may quang phd IMPACT 410 caa Hang Nicolet, Hoa Ky, Nhiét do
néng chay cua cac san pham duoc do trén thiét bi Thermo Mel-temp 3.0 (M¥)

2.1.4 Danh gia hoat tinh sinh hoc

- Panh gia hoat tinh e ché enzym a- Glucosidase in vitro tai Vién Hoa
hoc -Vién han 1am KH&CNVN.

- Panh gia hoat tinh trc ché su san sinh NO in vitro tai Vién Cong nghé
sinh hoc-Vién han 1am KH&CNVN.

- D6 6n dinh ciia san pham glipizide dugc danh gia & diéu kién 1do hoa cap tc
tai Vién Kiém nghiém thudc Trung Uong theo Dugc dién My USP 40.

- Poc tinh cép, doc tinh ban truong dién cta san pham dugce danh gia trén chudt
nhit trfmg tai Vién Cong nghé sinh hoc-Vién han [am KH&CNVN.
2.2. Thuc nghiém
2.2.1. Héa chat, dung mdi

Céac héa chét dung trong qua trinh tdng hop duoc mua tir cac hdng: Sigma
Aldrich (M), Merck ( Biurc). Cac dung méi sir dung trong tong hop duoc cét lai
hoac lam khan trudc khi st dung.

2.2.2. Nghién ciru tong hop glipizide

2.2.2.1 Téng hop chit 5-methyl-N-phenethylpyrazin-2-carboxamide (24)

2222 Tong hop hop chat 5-methyl-N-(4-sulfamoylphenethyl)pyrazine-2-
carboxamide (25)



2.2.2.3 Tong hop chét glipizide (26)

2.2.3. Tong hop cac din xuit sulfonylurea 92(a-q)

2.2.3.1. Phuong phéap 1: Téng hop cac dan xuét sulfonylurea 92(a-e)
2.2.3.2. Phuong phép 2: Tong hop cac dan xuét sulfonylurea 92(a-q)
2.2.4. Téng hgp cac din xuit sulfonylurea 94(a-i)

2.2.4.1. Téng hop chat trung gian 93

2.2.4.2. Tong hop céc chat sulfonylurea 94(a-i)

2.2.5. Téng hep cac dan xuit sulfonylurea 96(d, e, g)

2.2.5.1. Tong hop chat trung gian ethyl ((4-(2-(6-chloronicotinamido) ethyl)
phenyl) sulfonyl) carbamate 95

2.2.5.2. Tong hop céc chit sulfonylurea 96(d, e, g)

Chuong 3. KET QUA VA THAO LUAN

3.1 Pinh hwéng nghién cira tong hop cac din xuét sulfonylurea
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So d6 3. 1: Pinh huéng nghién ciru tong hop cac dan xuat sulfonylurea
Budc diu nghién ciu tong hop hoat chét glipzide va c4c chit trung gian dé tim
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ra cac tac nhan, diéu kién phan ung pht hop, téi uu.
Budc tiép theo, trén co sd khung cau tric chung ctaa dan xuat sulfonylurea va
hoat chat glipizide, tién hanh tong hop cac dan xut sulfonylurea mai (hinh 3.1)
3.2. Téng hep glipizide (26)

1 %
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5-methyl-N-(4-sulfamoylphenethyl)pyrazine-2-carboxamide
So d6 3.2: Phan g tong hop gipizide.
3.2.1 Téng hep chit 24: Hop chat 5 methyl pyrazine carboxylic (23) duoc sir ly
vaéi ethyl chloroformate va triethylamine (TEA) trong dung moi acetone khan sau
d6 duoc phan ng vai 4-(2-aminoethyl)-benzenesulfonamide (14) tao san phim 5-
methyl-N-phenethylpyrazin-2-carboxamide (24). Qua trinh phan tng dugc thuc
hién theo so d6 3.2. Khudy han hop cua chét 23 vai ethyl chloroformate trong méi
truong kiém yéu triethylamin (TEA) & 0 °C khoang 1 gio, roi thém nho giot chat
14 va duy tri phan tng thém 3 gid & nhiét do thuong. Két thic phan tng, dung moi
aceton dugc cét loai dudi &p suét giam, chat rin thu dwoc duoc hoa trong 20 ml
nuéc cat va acid hoa bang acid HCI 1% dén pH ~ 4 - 5. Loc, rira két taa bang nudc
cét t6i hét acid va két tinh lai trong 40 ml ethanol 90% thu dugc san pham amide
24, hiéu suét 91,4 % [8]. Pho *H-NMR caa amide 24 xuat hién tin hiéu 2 proton
cua vong thé pyrazin & § (ppm) 9,26 (s, 1H), 7, 83 (s, 1H), tin hig¢u hai nhém
metylen & 0 (ppm) 3,73 (q, J = 6,5 Hz, 2H) va 2,94 (t, J = 6,5 Hz, 2H), tin hiéu
nhom methyl ¢ 2,63 ppm. Tin hiéu cac proton doublet ctia nhdm phenyl & 6 (ppm)=
7,31va 7,23, tin hiéu H-1 & 6 (ppm): 7,27, dac biét ¢ tin hiéu nhdom NH-amide &

N

| SN OH (icooc,H;
~
N

TEA/ Aceton, 0°C, 1h
23
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J (ppm) 8,33 (1H, t, J = 6,0 Hz, H-8>**). Phd *C NMR ¢4 du tin higu 14 nguyén tir
carbon, dac biét tin hiéu cong huong tai 5c 163,29 ciia C=0 amide. Phd IR xuat
hién cac dinh hip thy manh dic trung cho dao dong hoa tri ciia cac nhom chuc &
3315,73 cm™ (NH), 1651,81 cm™ (C=0 amide). (1532,9 cm™ (C=C-aromatic). Pho
ESI-MS m/z cho pic gia ion phan t¢ [M+H]"= 242,0 (100%) Gng véi cong thic
phén to C14H15N30.

3.2.2. Tong hop chit 25: Chat 24 dugc dun hdi luu voi CISOsH trong dung moi
DCM thu dugc hop chat trung gian 25°. Chat 25° duoc phan tng tiép véi dung dich
amoniac 30% & nhiét o phong trong thoi gian 4 gio, sau khi xi ly tinh ché thu
duoc san pham 25 véi hiéu suat 83,4 %. So véi chat 24, ph H NMR cua chat 25
d3 maét tin hiéu H-1> & ¢ (ppm): 7,27, xuat hién mai tin hiéu singlet cua cua hai
proton cua nhdm SO,NH; ¢ 6 (ppm): 7,27 (2H, s, H-7°) khang dinh cho su c6 mat
ctia nhém SO,NH, trong san pham.

3.2.3. Tong hop glipizide (26): Thuc hién phan ¢ng cua chét 25 véi KoCOj3 trong
acetone khan trong 2 gio, sau d6 tiép tuc phan ng véi hop chat cyclohexyl
isocyanat 9 trong 6 gio. Két thic phan tng, dung mdi duoc cat loai dudi 4p suat
giam, chat ran thu dwoc duoc hoa tan trong nudéc, loc loai bé chit rin khong tan
trén phéu loc, dich loc dugc acid hoa véi acid HCI 1% dén pH= 4 - 5. Loc, rira két
taa v6i nudce, chit rin thu duoce duoc két tinh lai trong ethanol 90% thu dwoc san
pham sach glipizide 26 vai hiéu suat 89,6 %. Pho 'H NMR cua chit 26 so véi chat
25 da mat di tin hiéu cia NH, ¢ 7,27 ppm va xuét hién tin hiéu singlet NH & truong
thap 10,3 ppm (1H, br s, H-7), tin hiéu douplet cua nhém NH & 6,31 ppm (H-9”),
cac tin hiéu multiplet caa vong cyclohexyl & ¢ (ppm): 3,25 (m, H-1), 1,63-1,08 (m,
10H). Ph6 13C-NMR c6 dii 21 tin hiéu carbon caa phan tir glipizide. Trén pho IR
Xuit hién thém céac dinh hip thu manh dic trung cho dao dong hda tri ciia cac nhém
churc 6: v = 3335,34 cm™* va 3253,87 cm™ (NH), 1688,1; 1650,8 cm™* (C=0 amide.
Phé khéi ESI-MS quan sat thy pic gia ion phan tir negative m/z (%): 444,0 [M-H]
(100), phu hop vai cdng thirc phén tir 1a Co1H27Ns04S.

3.3. Téng hop céac din xuét sulfonylurea 92(a-q): Céac dan xuat 92(a-q) da
duoc nghién ctu tong hop bang 2 phuong phap theo so d6 3.3: Cau trdc cua
glipizide dd dwoc bién dbi tai ddu R; caa nhém N-phenylethylsulfamoyl trong
khi vong cyclohexyl tai vi tri N cudi dugc duy tri.

3.3.1. Phwong phap 1: Téng hep cac din xuét sulfonylurea 92(a-e)
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Thyc hién phan img acyl héa tryc tiép cac hop chat carboxylic acid va anhydride
acid véi hop chat 16 dé thu duoc cac hop chit trung gian 91(a-c), sau d6 cho phan
g véi chit cyclohexyl isocyanate 9 thu duoc céc din xuat sulfonyurea 92(a-e).

(@)
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| I N__K
0 .

N 6 2 N NH 2 v
oa O = 0 0 = 0O O
LN - - | ~

N ¢ N
91e
& e} 92e

(o) i
N S—NH,
N /\/©/ °
O/ isocyanatocyclohexane H,N 4-(2-aminoethyl)benzenesulfonamide

9 16

Cdc tdc nhan va diéu kién phan ing: a) CICOOC;Hs, TEA, acetone, 0°C. b);
TEA, acetone,16, nhi¢r dé phong, 3 h, 70,1-72,0 %. c) K,CQOs, acetone, 9
(cyclohexyl isocyanate), héi luu, 7 h, 72,0- 75,4 %. d) Acetic acid, 16, nhiér do
phong, 1 h, 82,1 %, e) Acetic acid, 16, hoi lew, 7 h, 76,2 %

So d6 3.3: Phan (g tong hop céc chat 92(a-e) theo phuong phap 1
3.3.1.1. Téng hep céc chat trung gian 91(a-c)

Céc acid 90(a-c) dugc chuyén hoa thanh anhydric acid trung gian bang phan
g voi CICOOC;Hs trong TEA va acetone khan & 0- 5°C trong 1 gio, rdi duoc
phan tng tryc tiép véi hop chét thwong mai sin ¢6 16 ¢ nhiét do phong trong thoi
gian 3 gio. Két thic phan ung, cit loai dung méi aceton, chét ran thu duoc duoc
hoa vao nudc cat va axit hda bang acid HCI 1% dén pH = 4-5, loc, rira két tiia bang
nuéc, tinh ché lai thu duoc cac san phim sach tuong tng 91(a- c).
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Phd 'H NMR cua cac chat 91(a-c) xuat hién cac tin hiéu cong huong cua cac
proton cua chat 4-(2-amino) benzensulfonamide 16 bao gom: hai cip tin hiéu
proton doublet ciia vong phenyl thé & d6 chuyén dich 6 (ppm): 7,75-7,76 va 7,43-
7,49. Cac tin hiéu proton quartet va triplet caa 2 nhém CH; tai ¢ (ppm): 3,54-3,57
va 2,93-2,99, tin hiéu 2 proton singlet caia nhdm SO.NH; ¢ ¢ (ppm) = 7,28-7,29,
tin hiéu proton caa nhdm CONH & 6 (ppm): 8,84-9,83. Cé4c tin hiéu proton cua
vong 2- hydroxypyridine trong hop chat 91a xuat hién & ¢ (ppm): 8,32 (1H, d, J =
7,0 Hz, H-4>"), 7,69 (1H, d, J = 5,5 Hz, H-6""), 6,46 (1H, t, J=6,5 Hz, H-5"""), tin
hiéu cta nhém OH & ¢ (ppm): 12,41. Tin hi¢u cua cac proton cta vong 6 -
chloropyridine cua hop chat 91b xuét hién ¢ § (ppm): 8.78 (1H, s, H-2"""), 8.19
(1H, d, J = 8.0 Hz, H-4"""), 7.64 (1H, d, J = 8.0 Hz, H-5"""). Tin hiéu céc proton
ctia vong thé isoquinoline cua chat 91c xuat hién & o (ppm): 8.75 (1H, d, J = 9.0
Hz, H-8a’**), 8.51 (1H, d, J = 5.5 Hz, H-3>>"), 8.03 (1H, d, J = 8.5 Hz, H-5>>), 7.99
(1H, d, J = 5.5 Hz, H-4>"*), 7.80 (1H, m, H-7a’""), 7.69 (1H, m, H-6""). Phd - 13C
NMR cua céc chat 91(a-c) xuat hién tin hiéu 2 cip carbon bac 3 cua vong phenyl
thé & Jc (ppm): 125,72-126,98 va 128,26-129,49, tin hiéu cua hai carbon bac 4 tai
oc (ppm): 130,58-143,9.Tin hiéu carbon cia nhdm CH, ¢ ¢ (ppm): 40,00-40,84 va
34,70-34,96, tin hiéu cha nhém amide (CONH) & &c: 162,22, 164,42 va 166,05
ppm. Vong pyridin cia chit 91a xuét hién 5 tin hiéu carbon & dc(ppm): 163,28,
143,62,120,24, 106,23 val142,09, tin hiéu cua vong 6- chloropyridine cua chat 91b
& dc(ppm): 152,47, 148.98, 124,48, 129,59 va 142,21. Vong isoquinoline cua chat
91c xuat hién céc tin hiéu carbon tai Jc (ppm): 140,76, 129,14, 126,5, 125,64,
125.60 va 123,14.
3.3.1.2. Tong hep cac din xuit 92(a-c)

Céc sulfonylurea 92(a-c) duoc tong hop biang phan ung cua 91(a-c) véi
cyclohexyl isocyanate trong sur c6 mat cia Ko,CO3 dudi diéu kién dun hdi luu trong
6 gio. Sau khi két thic phan ng, cit loai dung méi, chét rin thu duoc sau d6 duoc
hoa vao nudc, loai bo chét ran trén phéu loc, nudc loc sau khi xir ly véi acid HCI
1% vé& mdi trudng pH = 4-5, loc rira véi nude va két tinh loai thu dwoc chat 92(a-
C).

Trén phd *H NMR cua chat 92 (a-c) xuat hién du céc tin hiéu cong huéng proton
ctia cac chat 91(a-c), trong d6 da mat di tin hiéu cong huong singlet cua 2 proton
ctia nhdm sulfonamide - SO;NH, & 6 (ppm) = 7,28-7,29 va xuat hién tin hiéu singlet
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ctia proton cta nhém amide - NH & 6 (ppm) = 10,27 (H-7"). Xuat hi¢n mai tin hiéu
doublet cua proton cia nhém amide - NH & J (ppm): 6,30 - 6,32. Xuat hién céc tin
hiéu proton multiplet cta vong cyclohexyl ¢ 6 (ppm): 3,54-3,58 (1H) va 1,65 -1,06
(10H, m). Phd 3C- NMR cua chat 92(a-c) so véi chat 91(a-c) co xuat hién méi tin
hiéu cong huong cta nhdm amide (C-8°) tai 6¢ (ppm) =150,53, 150,61 va 151,38.
Xuat hién céc tin hiéu cua carbon vong cyclohexyl & d. (ppm) = 48,02, 48,11 va
48,06 (C-1), 32,22, 32,30 va 32,33 (C-2, C-6), 24,94 va 25 (C-4), 24,12 va 24,19
(C-3, C-5). Pho IR xuét hién céc tin hiéu dao dong hoa tri ddc trung ctia cac nhom
chuc 6: 3351,37-32647,47- cm™ (nhdm NH), dinh ¢ 3114,91 cm™ (OH), dinh &
1632,84-1669,01 cm™ cua nhdm C=0 amide, dinh & 1526,62-1543,65 cm™ cua
(C=C-aromatic). Cac dinh ¢ 1308,33- 1341,38 va 1147,79-1157,25 cm™ dic trung
cho nhém (0=S=0). Ph6é ESI-MS m/z (%) da nhan duoc pic ion gia phan te
[M+H]* = 447 (60%), [M-H]- = 463 (70%) va M-H] = 479 (100) phu hgp véi cong
thirc phan tir ciia cac chét tuong tng.

3.3.1.3. Tong hop chat 91(d-e)

Hop chat 91d duoc diéu ché bang phan tng cua 2,3-pyridine dicarboxylic
anhydride 90d véi chat 16 trong acetic acid bang & nhiét d¢ thuong trong thoi gian
1 gio, hiéu suat dat 82,1%. Hop chit 91e duoc diéu ché bang phan tng cua 90d véi
chat 16 dun héi luu trong acetic acid trong 7 gio, hiéu suat dat 76,2%.

Trén phd 'H NMR chat 91d bén canh cac tin hiéu twong tu cua chat 16 con
Xuét hién du céc tin hiéu proton cia vong pyridin & o4 = 8.13, 8.02 va 7.28 ppm,
tin hiéu proton cua nhém amide (NH) tai 6 (ppm): 8,36 (1H, brs, H-8"").

Trén phd 'H NMR cua chat 91e xuat hién céc tin hiéu cong huéng proton cua
chat 16 va xuat hién tin hiéu 3 proton cua vong pyridine tai ¢ (ppm): 8,96, 8,27 va
7,77. Phd 8C NMR xuit hién tin hiéu cong huéng caa du 15 nguyén tir carbon
trong phan tir, xuat hién mai tin hiéu 3 carbon bac 3 ctia vong pyridine tai d. (ppm):
131,26 127,07 va 154,83, tin hiéu 2 carbon bac 4 tai J. (ppm): 151,29 va 127,86,
tin hiéu carbon cua 2 nhom carbonyl tai d. (ppm): 166,04, 165,93.
3.3.1.5. Téng hep hep chat 92(d-e)

Céc hop chat 91(d-e) va K,COs duoc hdi luu trong dung méi acetone khan trong
thoi gian 2 gio, sau d6 chét 9 duoc nho giot vao tiép tuc dun hdi luu trong 6 gio.
Sau khi két thuc phan @ng, cat loai dung mdi, chét ran thu dugc sau d6 dugc hoa
vao nudéc, loai bo chat rin trén phéu loc, nudc loc sau khi xi 1y véi acid HCI 1%
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vé mdi truong pH = 4-5, loc rira véi nude va két tinh loai thu dwoc cac hop chét
92(d-e). Trén phd 'H NMR cua chat 92(d-e) xuét hién dii cc tin hiéu cong hudong
proton cua cac chat 91(d-e), trong d6 da mét di tin hiéu cong hudng singlet cua 2
proton cua nhém SO,NH; & § (ppm) = 7,28 va xuat hién tin hiéu singlet caa proton
cuia nhém amide -NH & d (ppm) = 10,27 (chat 92e), tin hiéu proton doublet cua
nhém NH amide & ¢ (ppm): 6,36 va 6,28, cac tin hiéu proton multiplet cua vong
cyclohexyl ¢ 6 (ppm): 3,54 va 3,03 (1H) va 1,8 -1,06 (10H, m). Phb 3C NMR bén
canh cac tin hiéu carbon cua chat 91(d-e), xuat hién méi tin hiéu cong huong cua
nhom amide (C-8”) tai dcppm =150,42 va 154,08, céc tin hiéu cua carbon cua vong
cyclohexyl ¢ dc (ppm) = 48,02 va 48,03 (C-1), 32,20 va 32,21 (C-2, C-6), 24,92 va
24,94 (C-4), 24,08 va 24,12 (C-3, C-5). Phé IR xut hién cac tin hiéu dao dong hoa
tri ddc trung ctia cdc nhém chirc & cac dinh: v =3320,30-3240,63 cm™ (nhém NH),
3742,52 cm* (OH), 1653,53-1680,00 cm™ cta nhdm C=0 amide, 1540,62 va
1531,26 cm™ cua (C=C-aromatic), 1319,47- 1341,06 va 1168,99-1163,47 cm™
nhom (0=S=0). Phd ESI-MS m/z (%) d3 nhan dugc pic ion gia phan tir [M-H] =
473 (20%) va M-H] = 455 (100) phu hop vai cdng thirc phan tir caa cac chat twong
ung.

CAu tric cua chat 92d dwoc minh ching thém qua phé 2D - NMR (HSQC,
HMBC). Trén phé HMBC xuét hién céc twong tac cua proton H-8””’ tai on =8,76
(1H,t,J=5,5Hz) véi 6. = 165,06 ppm, do d6 .= 165,06 ppm duogc gan la tin hiéu
cua C-7°"". Xuat hién tuong tac giira carbon ciia nhém cacboxyl (COOH) tai d. =
167,90 ppm Vi tin hiéu tai 54 (ppm) = 8,05 ppm ma khdng thay twong tac vdi céc
proton tai on (ppm) = 8,66 va 7,60, nén 4 (ppm): 8,05 (1H, dd, J=1,5Hz, J =8,0)
dugc gan cho proton H-4"""(twong tac qua 2 lién két). Xuat hién tin hiéu twong tac
& d6 cong huong Jn (ppm) = 8,66 Vai dc = 136,77 (C-4°""),150,42, 150,17 nén tin
hiéu ou (ppm) = 8,66 (1H, dd, J = 1,5 Hz, J = 5,0 Hz) dugc gan cho proton H-6""’
va 7,60 (1H, dd, J = 4,5 Hz, J = 7,5) la tin hiéu cta proton H-5""", va diéu nay minh
ching cho nguyén t6 N & tai vi tri 17>’ trén vong pyridine 1a phi hop. Tin hiéu cua
dc (ppm): 150,17 tuong tac vai hai proton on (ppm) = 8,66 (H-6"") va 8,05 (H-4"")
nén dwoc gan cho C-2°’, tin hiéu cua carbon C-3’" & do chuyén dich dc
(ppm):150,42 (C-3""").

3.3.2 Phwong phap 2: Téng hgp cac din xuét sulfonylurea 92(a-q)
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Cdc tac nhén va diéu kién phan img: a) CICOOC;Hs, TEA, aceton, 0°C. b); TEA,
aceton, 33, nhiét d6 phong, 3 h. c) Acetic acid, 33, nhiét @ phong, 1 h, 72,5 %. d)
Acetic acid, 33, hoi luu, 7 h, 66,1 %( 92e), 81,5%(92f).

So dd 3.4: Phan ng téng hop céc chét 92(a-q) theo phwong phap 2.

Céc sulfonylurea 92(a-q) da dugc tong hop thong qua viéc diéu ché chat trung
gian 4-(2-aminoethyl)-N-(cyclohexyl carbamoyl) benzenesulfonamide 33, sau do
céc loai carboxylic acid hogc anhydride acid khac nhau duoc phan @ng véi chat 33
dé thu duoc cac dan xuit sulfonylurea mong muédn (so do 3.4).

3.3.2.1 Tong hep chat trung gian 33
12



Amine 16 duoc bao vé bang phan g véi Boc,O trong dung méi DMF & nhiét
d6 thuong trong thoi gian 4 gio thu duoc chat 31 (95,0%). Chét 31 sau d6 duoc
dun héi luu véi KoCOj3 trong dung méi acetone 2 gio va tiép thuc phan ¢ng hoi luu
véi chat 9 thém 6 gid thu dugc 32 (96,7%). Chat 32 duoc xur Iy véi TFA trong
DCM dé loai bo nhém bao vé Boc, tao thanh chét trung gian 33 (92,0 %). Hiéu
suat chung ca quy trinh tong hop chat 33 dat 84,56%. Trén pho 'H, 3C- NMR cua
chat 31 bén canh céc tin hiéu proton tuong tu nhu chat 16 xuét hién thém tin hiéu
tai on (ppm) = 6,89 (1H, br's, H-6""), 6c ppm=. 155,45 (C-5""") cua nhém amide —
CONH. Nhém tert-butyl xuat hién tin hiéu & dn (ppm): 1,36(9H, CHa)s), dc (ppm)
= 77,51 (C-1°""), 3 carbon cua nhém methyl tai 6 (ppm) = 28,16 (CHs). Phd H,
13C- NMR va DEPT cua chét 32 so véi chat 31 da mat di tin hiéu nhém SO,NH,
tai 0 (ppm): 7,26 ma xuat hién tin hiéu singlet caa proton ciia nhém amide (SO,NH)
& truong thap hon ow (ppm) = 10,25 (H-7°). Xuét hién tin hiéu cia nhém CONH &
on (ppm): 6,30 (1H, d, J = 7,5 Hz, H-9’), dc (ppm):150,35. Céc tin hiéu vong
cyclohexyl on (ppm): 1,65-1,04 (11H, m), . (ppm) = 48,01 (C-1), 32,21 (C-2, C-
6), 28,16 (3CHs), 24,92 (C-4), 24,10 (C-3, C-5). Phd IR chat 32 xuét hién dinh hap
thu manh dac trung cho dao déng hoa tri cua cac nhém chic ¢: v = 3336,61 va
3268,31 cm™* (NH), dinh & 1691 va 1657,35 cm™ (C=0 amide), dinh & 1351,01 va
1168,68 (0=S=0), dinh & 1296,52 cm™ (C-O) thé hién su c6 mat ciia nhom tert-
butoxycarbonyl. Phd ESI-MS m/z (%) cua chat 32 c6 pic ion gia phan tir [M-H] =
424.0 (100%) phu hop véi cong thic phan tir CooHziN3OsS.

Trén phd H, 8C- NMR cua chét 33 so vai chat 32 d& mat di tin hiéu caa nhém
amide- CONH tai o (ppm) = 6,88 (1H, H-6"""), dc (ppm)=155,46(C-5">) va tin
hiéu caa nhom tert-butyl tai on (ppm): 1,34 (9H, CHz3)3), dc (ppm) = 77,52 (C-1""),
¢ (ppm) = 28,16 (CHs), da xuét hién thém tin hiéu 2 proton caa nhém amin tai i
(ppm) = 7,93 (2H, brs, NH,). Cau triic cua chat 33 da dugc minh chimng thém qua
phd 2D - NMR (HSQC, HMBC): su tao thanh cia nhém amide (CONH-CsHa,)
trong chat 33 duoc khang dinh thém qua sy twong quan giira H-9° (0w = 6,62
ppm)/C-8’ (dc = 150,49 ppm), C-1 (dc = 48,06 ppm) and C-2, C-6 (dc = 32,24 ppm)
trong phé HMBC.
3.3.2.2. Téng hep céc din xuit sulfonylurea 92(a-q)

Qué trinh tong hop cac chat 92(a-q) dugc trinh bay trén so d6 3.4. Sy két hop
ctia chat 33 véi cac hop chét carboxylic acid 90(a-c, g-q) trong su cd mit cua ethyl
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chloroformate va triethylamine (TEA) trong dung mdi acetone khan tai nhiét do
phong cho san pham cudi 1a cac dan xuat 92(a-c, g-q), hiéu suit (66-82%). Su két
hop cua chat 33 vai 2,3-pyridine dicarboxylic anhydride 90d hoic phthalic
anhydride 90f trong acetic acid bang ¢ nhiét d6 phong hoic hdi luu thu duoc cac
dan xuat 92(d-e) hodc 92f, hiéu suit tuong Gng 1a 72,5% (92d), 66,1% (92e) va

81,5 % (92f).
NS S R .
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Tdc nhdn va diéu kién phan i¢ng: a) Boc,O, DMF, 4 h, 95,5%; b) CICOOC;Hs,
aceton, TEA, 0°C, 1 h; c) 33, aceton, TEA, rt, 3 h, 85,4%; d) TFA, DCM, rt, 4 h,
93,5 %. ‘ q ,

So d6 3.5: Phan ting tong hop chat 92q

Riéng chét 92q, do trong ciu tric ¢c6 nhdm NH2 c6 thé phan tng dong thoi voi
tac nhan CICOOCHs nén nhdm NH; nay duoc bao vé bang nhém Boc dé tao thanh
chat 90q’ (95.5%), sau d6 chat 90q’ phan ung véi chat 33 trong sy c6 mat cua
CICOOC;Hs va TEA trong dung moi acetone khan tai nhiét do phong dé thu duoc
chat 92q’ (85.4%). Sau d¢, thiy phan bd nhém bao vé cua chat 92q° bing
trifluoroacetic acid (TFA) trong DCM dé thu dwgc san pham mong muén 1a 92q
(hiéu suit 93.5%), hiéu suét tbng 76.3%

Chiing t6i da tién hanh tong hop lai cac chat 92(a-c) bang phuong phap 2 dé so
sanh hiéu suit tong hop voi phuong phap 1. Két qua cho thy téng hop céac chat
92(a-c) theo phurong phép 2 c6 higu suat cao hon phurong phéap 1 tir 5,8 dén 18,9%,
quy trinh duoc rat gon chi bang mét phan tng duy nht, diéu kién phan @ng ém dju
hon. Vi vay chiing toi da tiép tuc tong hop céc chat 92(g-q) theo phuwong phap 2.

CAu trac cia cac san phim 92(g-q) da duoc khing dinh bang cac phuong phap
phd ESI-MS, IR, 1D-NMR (*H, 13C). Trén ph6 3C, 'H NMR cuia cac chat 92(g-q)
bao gém cac tin hiéu cia chat 33 ddng thoi xuat hién tao thanh nhém CONH- amide
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duogc khang dinh qua sy xuat hién céc tin hiéu & on (ppm) = 8,07 - 9,27 (H-8""), &
(ppm): 162,25-168,79 (C-7). Céc tin hiéu cong huang proton va 13C cua cac goc
acid 90(g-q) trong c&c hop chat 92(g-q) duoc thé hién trong bang 3.1:

Bang 3.1: Bang mét s6 tin hiéu phan tich phé NMR cua cac géc acid 90(g-) caa
cac chit 92(g-q).

Chat | 'H-NMR (5 (ppm) BBC-NMR § (ppm)
929 | 7,46-7,45 (1H), 7,44-7,39 (1H), | 130,60, 129,49,128,70, 126,99,
7,35 (1H), 7,30 (1H) 137,00, 129,78
92h | 7,38 (2H), 6,79 (2H), 9,80 (OH), | 129,14, 115,68, 158,78, 125,84
7,32 (1H), 6,37 (1H).
92i | 7,7,56-755(3H), 7,42-7,37(3H), | 129,36, 129,13, 128,85, 134,84
7,41 (1H), 6,57 (1H).
92k | 9,44 (1H), 8,18 (2H), 7,98 (2H) 129,07, 127,20, 131,26, 143,63,
142,94, 139,77
921 | 7,81 (2H), 6,98 (2H), 3,81(OCH3). | 129,20, 113,44, 161,48, 126,71
92m | 7,13-7,50 (H-bz). 129,08, 127,79, 130,54, 127,83,
143,03, 93,24
92n | 8,17 (1H), 8,15 (H), 13,95 (OH). | 135,11, 149,31, 150,33, 159,87,
88,82, 81,12
920 | 7,82-7,78 (4H), 7,53 -7,42(5H). 131,07, 129,2, 127,26, 134,5
92p | 8,41 (1H), 7,70 (1H), 7,42 (1H), | 140,03, 133,05, 125,28,149,24,
2,46 (CHa). 145,69
92q | 7,53 (2H), 6,52 (2H), 5,56 (2H). | 129,12, 112,48, 121,19

Cau tric cua cac chat 92(g-q) duoc khang dinh thém qua phé IR, ESI-MS. Phé
IR cua hop cac chit xuat hién céc tin hiéu dao dong héa tri dic trung ciia cac nhom
chuc: dinh ¢ 3301,20-3249,87 cm? (nhém NH), dinh ¢ 1654,59-1688,00 cm™
(C=0 amide,) dinh ¢ 1529,91-1540,50 cm* (C=C-aromatic). Bang song & 1329,93-
1354,04 va 1158,79-1164,67 cm™ (0=S=0). Phd ESI-MS m/z (%) da nhan duoc
pic ion gia phan tir phu hop vai cong thirc phan tir cia cac chat twong Gng.

Téng hop cac din xuit 92(d-e): Ciing twong tw nhwr cac chit 92(a-c), mic di
chat 92(d-e) da dwoe didu ché biang phwong phap 1, nhung ching tbi van tiép
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tuc tong hop theo phwong phap 2 dé so sanh higu suat phan ing ciia 2 phwong
phap

Hop chéat 92d di dwoc tong hop bing céch cho 2,3-pyridinedicarboxylic

anhydride 90d tac dung véi chat 33 trong dung méi acetic acid biang ¢ nhiét do
thuong trong thoi gian 1 h, hiéu suét dat 72,5%, trong khi hop chat 92e dugc tong
hop bang cach dun hoi luu chat 2,3-pyridinedicarboxylic anhydride 90d voi chat
33 trong dung mdi acetic acid bang trong thoi gian 7 h, hiéu sut dat 66,1%. Két
qua cho thiy tong hop cac chat 92(d-e) tir anhydride acid dau 90d theo phuong
phép 2 c6 hiéu suat cao hon phuong phapl. Hiéu suat chung toan quy trinh tong
hop céc chat 92(d-e) theo phuong phép 2 cao hon phwong phap 113 9,5 % va 3,9
% tuong tng.
Tong hop chat 92f: Pun hdi luu anhydride phthalic 90f véi chat 33 trong dung
moi acetic acid bing trong thoi gian 7 gid, tinh ché chét rin thu duoc trong nuéc
da va két tinh lai trong ethanol thu dwoc san pham 92f, hidu suat phan tmg cao dat
81,5%.

So véi phd 'H NMR cua chat 33, phd *H NMR cua chat 92f xuét hién thém tin
hiéu proton multiplet vong phthalic tai 5w (ppm): 6 = 7,85-7,81 (4H). Phd *C NMR
va DEPT xuat hién thém tin hiéu carbon caa nhdm CONH tai J. (ppm): 168,55 (C-
7™), tin hiéu 6 tin hiéu carbon cua vong phthalic xuat hién tai . (ppm): 123,01,
134,40, 131,43, tin hiéu tai d. (ppm): 167,60 cuia nhdm COOH. Phé IR xuat hién
cac dao dong hoa tri dac trung cho cdc nhom chic ¢ v = 3071,34 (OH), 3349,87
(NH), 1718,0 (C=0, acid), 1655,12 (C=0, amide), 1536,88 (C=C Aro), 1342,05 va
1122,79 (0=S=0) cm™. Phé ESI-MS m/z (%) d4 nhan duoc pic ion gia phan tir [M-
H] = 471,9 (100) phu hgp véi cong thac phan tir.

3.4. Téng hep cac din xuit sulfonylurea 94(a-i)

Céc hop chat 94(a-i) da dugc tong hop bang cach thay thé nhém R; (
cyclohexyl) tai dau cudi caa nhém N-phenyl-ethylsulfamoyl trong ciu triic cia hop
chat glipizide bang cac vong thom cé chira cac nhoém chizc NO,, Cl, F, OH, OCHs,
CN, CF; hoic cac nhém polymethylen phenyl, trong khi nhém thé Ry (vong
pyrazine) dugc giit nguyén. So db phan (ng tong hop cac chat 94(a-i) dugc trinh
biy trong so db 3.5.
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So d6 3.6: Phan ting tong hop chat 94 (a-i)

Toéng hop chat 93: Thuc hién phan tng acyl héa chat 25 véi CICOOC;Hs trong
su ¢6 mat cua K,COs héi luu trong dung mdi aceton khan trong thoi gian 6 gio thu
duoc dan xuat carbamate trung gian 93. Hiéu suat dat 89,2%. Trén phd 'H - NMR
ctia chat 93 so véi phd ciia chat 25 da mét di tin hidu ciia nhém amin tai 6 (ppm):
7,27 (SO2NH>) ma xuét hién tin hiéu cua nhém amide (NH) ¢ truong thap tai v
(ppm):11,88 (H-77), xuét hién tin hiéu mai & on (ppm): 3,99 (2H) va 1,07 (3H) cua
nhom carbamate (-CH2-CHs). Phd 3C NMR cua chat 93 xuét hién méi tin hiéu cua
nhom C = O amide ¢ dc (ppm) = 151,01 (C-8’), tin hiéu ctia nhém carbamate tai &
(ppm): 61,83 va 13,88. Ciu trlc cua chat 93 duoc minh chang rd rang thém qua
phd 2D- NMR (HSQC, HMBC).

Tong hep cac dan xuat sulfonylurea 94(a-i): Chat 93 phan (g vai cac amin
thom khac nhau (a-i) hdi Iuu trong dung méi toluene, sau khi tinh ché thu dwoc cac
dan xuét sulfonylurea 94 (a-i) hiéu suit 68,4-84,2%.

Trén phd *H-NMR, 3C NMR cua chit 94(a-i) xuét hién céc tin hiéu cong huong
Clia trong tu cuia chat 93 nhung da mat tin hiéu cia nhém carbamate tai on (ppm)
=3,99 (2H), 1,07 (3H) va dc(ppm) = 61,83, 13,88. Xuit hién méi tin hiéu caa nhém
NH-amide (H-9”), tin hiéu nhém C=0 amide thay vi ¢ dc (ppm) = 151,01 da dich
chuyén vé truong thap hon trong ving dc(ppm = 156,05-156,86 (C-8’). Céc tin
hiéu cong hudng proton va carbon cua cac vong amin (a-i) trong chat 94 (a-i) duoc
thé hién trong bang sau:
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Bang 3.2: Bang mot sé tin hiéu phan tich pho *H-NMR va *C-NMR cuia cac
vong amin (a-i) trong chat 94(a-i)

Chéat | 'H-NMR BC-NMR
94a | 7,26-7,10 (5H),3,58 (2H)va2,63 | 137,27, 126,98, 126,7, 126,0,
(2H). 125,67, 35,33, 33,12.
94b | 7,53 (1H), 7,24 (1H). 134,62, 143,54, 139,89, 140,25,
111,47, 111,6
94c | 7,84 (1H),7,50 (1H) 7,96 (1H) | 121,94, 128,49, 111,6, 128,67,
139,89, 127,7
94d | 7,28 (1H), 7,05 (1H), 7,01 | 109,34, 111,85 114,15, 12747,
(1H),3,77 (OCHs) 156,85, 116,11, 57,01 (OCH3)
94e | 8,12 (1H), 8,02 (1H), 7,80 (1H). | 133,77, 127,55, 129,64, 124,92,
125,17, 114,48
94f | 3,77-3,70 (1H), 1,75-1,68 (2H), | 32,29, 23,05, 51,00
1,58-1,52 (2H), 1,49-1,42 (2H),
1,29-1,23 (2H).
94g | 7,70 (1H), 7,62 (1H), 8,08 (1H) | 118,26, 111,14, 108,62, 14351,
142,80, 135,51
94h | 7,19 (1H), 7,02 (1H), 7,28 (1H), | 129,42, 128,39, 128,15, 126,68,
4,24 (1H), 3,00 - 2,94 (2H) 126,48, 136,79, 54,81, 34,74,172,53
(COOH).
94i | 7,25(2H), 7,13 (2H), 7,19 (1H) | 128,25,127,00, 126,85, 138,18,
42,74

Cau trlic cua chat 94(a-i) dugc khang dinh thém trong phé IR, ESI-MS:

Phé IR xuét hién cac dinh hap thu dic trung cho dao dong hda tri cua cac nhém
chuc ¢ v = 3234,69 — 3421,78 (NH), 1635,43-1683,30 (C=0, amide), 1521,10 -
1547,06 (C = C-aromatic), 1327,51-1348,19 va 1149,02-1167,87 (O=S=0) cm"’,
Phd ESI-MS m/z (%) d4 nhan duoc pic gia ion phan tir phu hop cong thirc phan tir
cuia cac chat. Dya vao céc két qua phé MS, IR, 'H-NMR, ¥C-NMR di minh chang
cho cau trdc cua chat 94(a-i) dung theo so d6 phan tng.
3.5. Téng hop cac din xuit sulfonylurea 96(d, e, g)
Céc chat 96(d, e, g) da dugc téng hop bang cach thay thé Ry va R, cua hai dau
nhém N-phenyl- ethylsulfamoyl trong cAu tric caa glipizide: thay thé R1 bang dan
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Xuét cuia 6-cloropyridine. Thay thé R, bang cac vong phenyl ¢ cac nhém chuc F,
NO,, CFs, OCH3 va OH. Qua trinh téng hop duogc thuc hién bang phan ¢ng cua
chat 91b véi ethylclorofomate thu dugc hop chit carbamate trung gian 95, sau d6
cho chat 95 phan @ng acyl héa vai cac hop chat amin dé tao thanh cac dan xuat
sulfonylurea 96(d, e, g). .

! 0 i
S—NH So
0 Tl 0 N0
O O H
AN N a) K,CO,, acetone, reflux, 2 h AN N
‘ _ H b) CICOOC,Hg, reflux, 4 h, 84,1%, ‘ _ H 95
I ON 91b I ON
Toluen, reflux, RZ- NHZs
4h, 74.3-80.9%.
_CHj o O
NO, 2 o
OH ' 7 9
Re R L2 g H H
2 4 6 6, A 2 &
NO;y~ Y f d M
9 d e

96 (d, ¢, g)
So dd 3.7: Phan ung tong hop chat 96(d, e, g).

Chit 95: Trén phd 'H-NMR chét 95 xuat hién cac tin hiéu cua chat 91b nhung
d3 mat di cac tin hiéu cua 2 proton nhém amin (NHy) tai & (ppm): 7,28 (SO2NH>)
ctia chat 91b ma xuat hién tin hiéu cua nhém amide (NH) ' & (ppm): 11,90 (1H, s,
H-77). Xuét hién mai tin hiéu cong hudng cua proton nhdm carbamate tai § (ppm):
4,00 (2H, g, J = 7,0 Hz, CH,-carbamate), 1,08 (3H, t, J = 7,0 Hz, CH3). Phd 13C -
NMR xuét hién mai tin hiéu caa nhém C=0 amide tai & (ppm) = 152,46 (C-8°), tin
hiéu nhom carbamate tai & (ppm): 56,00 (CH> carbamate), 18,51 (CHs).

Chiét 96(d, e, g): Trén phd H — NMR, C NMR cua chat 96(d, e, g) chira cac
tin hiéu twong tu chat 95 nhung da mat di tin hiéu proton cua nhom carbamate tai
du (ppm): 4,00 (2H), 1,08 (3H), dc (ppm): 56,00 va 18,51. Xuat hién méi cac tin
hiéu cua nhém amide & o (ppm):7,01-8,25. Cac tin hiéu cong husng *H — NMR,
13C NMR cua vong amin (d, e, g) cia cac chat 96(d, e, g) xut hién tai cac do
chuyén dich ¢ (ppm) sau:

Phé *H - NMR, 6+ (ppm): Chat 96d: 7,59 (1H), 7,27 (1H), 7,07 - 7,01 (1H), 3,77
(3H, s, OCHs). Chét 96 e: 8,12 (1H), 8,01 (1H), 7,81 (1H). Chét 96 g: 7,59 (1H),
7,49 (1H), 7,75-7,71
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Ph 8C-NMR, dc (ppm): Chét 96d: 116,14, 115,15, 114,15, 124,05, 143,50,
142,09, 56,18 (OCHs). Chét 96e: 114,43, 124,15, 123,54, 133,74, 124,06, 138,42
va 111,67 (CFs). Chat 96g: 110,13, 117,15, 115,55, 129,40,138,44.

Pho IR (KBr) xuét hién cac dinh hap thu dic trung tai: v = 3409,84, 3421,78
(NH), 1673,36, 1635,43 (C=0, amide), 1539,10, 1569 (C=C-aro), 1246,76 (C-O),
1355,60, 1348 va 1170,52, 1153,93 (0=5=0) cm™. Phé ESI-MS m/z (%) da nhan
duogc pic ion gia phan tir phu hop véi cong thirc phan tir caa céc chat.

3.6. Két qua danh gia hoat tinh sinh hoc

3.6.1. Panh gia hoat tinh wc ché enzyme a- glucosidase

Sulfonylurea dugc sir dung rong réi trong y hoc dé diéu tri bénh tiéu duong.
Sulfonylurea lam thay d6i mang plasma cia cAc té bao dé ting kha ning dap ung
véi hoat @ong cua insulin va ting s6 lugng thu thé insulin. Tuy nhién, tac dung phu
cua nhiing thudc thir nay lién quan dén ha duong huyét, ting can va nguy co tim
mach. Su két hop cua sulfonylurea véi cac chat e ché enzyme o-glucosidase nhur
mét liéu phép bd sung da duoc bao cao dé cai thién sy gia tang lipid, giam trong
luong co thé, giam hemoglobin Alc va kiém soat mirc do duong huyét & bénh nhan
tiéu duong loai 2. Hién nay ¢ trong nudc chua co du diéu kién dé danh gia hoat
tinh ha duong huyét bang phuong phap danh gia theo co ché tiét insulin cua té bao
beta theo mé hinh in vitro. Vi vay, chung t6i da tién hanh danh gia hoat tinh wc ché
enzyme a- glucosidase cac din xuét sulfonylurea d tong hop dwoc, nham tim kiém
chat méi c6 hoat tinh &rc ché a-glucosidase cd tac dung ha dudng huyét sau n dong
thoi lai két hop vai tinh nang kich thich tiét insulin cua sulfonylurea s& tim duoc
c4c chat vira c6 hoat tinh ha duong huyét va lai c6 tac dung lam giam tac dung phu
trong diéu tri dai thao duong. Ba muoi hop chét sulfonylurea da dugc danh gia vé
kha ning uc ché enzyme a-glucosidase in vitro. Acarbose duoc st dung l1am hop
chat tiéu chuan va glipizide ciing d duoc thir nghiém dé so sanh vai cac dan xuat
sulfonylurea tong hop. C6 13 hop chit trong sé d6 thé hién su tic ché enzyme a-
glucosidase tot, cu thé: hop chat 92h (R1 = 4-OH - CsHa. CH,=CH,-) I hop chat
hoat dong manh nhat véi gi tri 1Cso 12 5,58 M, tét hon gip 48,08 lan so véi thudc
tiéu chuan acarbose (ICso: 268,29 pM,). Nhém OH thay thé tai vi tri para cua
cinnamic acid dong vai trd quan trong caa hoat tinh. Didu nay dwoc xac nhan khi
hop chat 92i khéng c6 nhém OH (R = -CsHs -) khong cho thay su tic ché enzyme
a-glucosidase. C4c nghién ctru so bd tuong quan hoat tinh-ciu tric (SAR) cho rang
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céc dan xuat trans-cinnamoyl 1 chét tc ché yéu men a-glucosidase & rudt. Tuy
nhién, sy hién dién cia mot nhom hydroxyl & vi tri para di ting cuong dang ké su
trc ché, cd thé 1a do chling c6 thé hinh thanh lién két hydro véi cac nhém phan cuc
(nhém amide, guanidine, peptide, amino va carboxyl) cua cac goc axit amin trong
vi tri hoat d6ng cua rugt enzym a-glucosidase. Hop chat 92n (R; = 2-OH-3,5-di I-
CsHy) thé hién hoat tinh tét véi gia tri I1Cso 12 79,85 M. So sénh hoat tinh cua 92n
v6i 92m (Ry = 2-1 - CsHa, 1Cso= 278,88 M) cho thay viéc c6 thém nhoém OH trong
phén tir dudng nhu gitp ting cuong hoat tinh. Hop chat 92k, 92¢ va 92d vai sy co
mit cuia cac di vong (quinoxaline, isoquinoline va picolinic, trong @ng) cho thiy
hoat tinh vira phai vai cac gié tri ICso lan luot 12 226,03, 322,49 va 312,12 M.

- Hop chat 94e (c6 Rz = 3-CF3-4-NO,-C¢Hs) thé hién hoat tinh tét véi ICs 1a
213,36 UM. Hop chét 94g (Rz = 2-OH-4-NO»-CsHs) ¢6 1Cso = 269,44 UM. Hoat
tinh cuia hai chat nay tét hon ca chat tiéu chuan acarbose (ICso: 268,29 UM). Hai
hop chat nay dong thoi ¢ nhom NO tai vi tri para trén vong phenyl c6 thé ciing
1a nguyén nhéan lam ting hoat tinh. Hop chat 96e c6 cung din xuat thay thé R, gidng
chat 94e (R, = 3-CF3-4-NO,-CeH3), nhung R 1 6-chloropyridine di cho thiy hoat
tinh kém hon (ICs 1a 329,62 uM). Biéu d6 c6 nghia 1a hop chat 5-methyl-pyrazin
tai Ry cO thé dong mot vai tro quan trong trong hoat dong Gc ché enzyme a-
glucosidase. Vai tro cia 5-methyl-pyrazin tai R; dwoc khing dinh thém khi hop
chat 969 c6 R, = 2-OH-4-NO,-CsHs gidng R, ctia chat 94g nhung ICso 12 492,39
UM khéng c6 hoat tinh va hop chit 96d c6 R, = 3-F-4-OCHs-CeH3 cho thay hoat
tinh vira phai véi gia tri 1Cs la 329,62 puM.

Bang 3. 3: Két qua danh gia hoat tinh tic ché enzyme a- glucosidase

Compoun | 1Cs (uM) | Compoun ICxo Compound | 1Csq (UM)
Acabose 268.29 92k 226.03 94c 480.75
Glipizide 300.47 921 500 94d >500

92a >500 92m 278.88 94e 213.36
92b >500 92n 79.85 94f >500
92c 322.49 920 >500 94q 269.44
92d 312.12 92p >500 94h >500
92e >500 92a >500 94i >500
92f >500 32 >500 960 492.39
92d >500 94a >500 96d 329.62
92h 5.58 94b >500 96e 447.62
92i >500
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3.6.2. Két qua danh gia hoat tinh wc ché san sinh NO

Nhu ta da duoc biét rang c6 mot méi lién quan cua bénh nhan tiéu duong véi
bénh viém mén tinh. Viéc diéu tri bénh nhan tiéu duong va bién chung cua nd co
thé 1am giam viém. Do d6, chiing toi da danh gia hoat tinh trc ché san sinh NO cua
10 hop chit hoat dong wc ché enzyme a-glucosidase 94e, 92h, 92(1-n), 92(c-d),
92k. L-NMA (N-Methyl-L-Arginine) di duoc st dung 1am hop chat tiéu chuan
Vi 1Cso 12 40,59 UM trong thir nghiém nay. Glipizide ciing da duoc thir nghiém dé
so sanh véi cac dan xuat tong hop. Hop chat 92¢ (R = isoquinoline) thé hién hoat
dong uc ché san sinh NO vira phai voi gia tri ICso 1a 73,82 uM. Céc hop chat
glipizide, 92h va 92q cho thay hoat dong yéu (1Cso 155,7, 167,39 va 168,07 uM).

(Bang 3.4).
Bang 3. 4: Két qua danh hoat tinh @c ché san sinh NO
IC50
MR gy | @y | S| g ™
Glipizide 69,36+2,27 155,7 92n NA NA
94e NA NA 92¢ 35,48+3,75 73,82
96d >100 >197,65 92k 80,94+3,45 168,07
92h 78,94+2,70 | 167,39 92d >100 >210,73
L-
92l NA NA NMMA 7,64+0,47 40,59
92m >100 >180,04
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KET LUAN VA KIEN NGHI

Két luan

1. B tdng hop duoc hoat chat glipizide (26) dung lam thudc diéu tri bénh dai
thao duong type 2 dat hiéu suat cao 68,0%. San pham glipizide di dugc dénh gia
chat lugng dat c4c tiéu chuan theo Duoc dién My USP 40.

2. b téng hop dugc 30 dan xuat sulfonylurea, trong s6 d6 c6 22 hop chat mai:
92(a-e), 92h, 92(m-n), 92(p-q), 94(a-i), 96(d, e, g).

3. CAu trlic hoa hoc cuia cac hop chat tong hop duoc di duoc khang dinh théng
qua cic phuong phap phan tich quang phé: 'H-NMR, BC-NMR, 2D- NMR
(HMBC, HSQC), ESI-MS, IR.

4. Pa danh gia in vitro hoat tinh e ché enzyme a-glucosidase cua cac dan xuat
sulfonylurea. Két qua cho thay c6 7 hop chat (92d, 92h, 92k, 92 m, 92n, 94e va
94g) thé hién hoat tinh manh twong duong va hon glipizide. Trong d6 4 dan xuat
(92h, 92k, 92n, 94e) thé hién hoat tinh manh hon thudc tiéu chuan acarbose. Dic
biét hop chat 92h cé hoat tinh manh nhat véi gia tri 1Cs 12 5,58 pM, t6t hon gip
48 1an so vai thude acarbose (1Cs =268.29 uM), trong khi hop chat 92n thé hién
hoat tinh tét v&i 1Cso = 79,85 uM, manh gap 3,4 lan thudc acarbose.

5. i danh gia hoat tinh ¢ ché san sinh NO cua 10 hop chat sulfonylurea (92c,
92d, 921, 92m, 92n, 92h, 92k, 94e, 96h va glipizide), hop chat 92c thé hién hoat
tinh trc ché san sinh NO v&i gi4 tri ICso 12 73,83 uM tbt hon gap 2,27 lan thubc
glipizide (1Cso =168,07 pM).

6. D so bo két luan v& mbi tuong quan hoat tinh cau tric cua cac hop chat
sulfonylurea tong hop duoc: Nhitng hop chat c6 nhém thé OH, dic biét ¢ vi tri para
ctia vong phenyl va cac hop chét c6 chira vong pyrazin dong vai tro quan trong,
lam ting hoat tinh trc ché enzyme a-glucosidase. Bén canh do, viéc dua nhém NO;
vao vong thom ciing lam ting hoat tinh ¢ ché enzyme a- glucosidase.
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