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TOM TAT
Dt vin dé: Imidazol la khung cau triic di vong tir ldu dd nhdn dwoc nhiéu s quan tam
trong linh vire héa dicge va xudt hién trong nhiéu hop chat véi hoat tinh khdang khudn, khang i nam,
khang virus, khang ung thu va giam dau, khang viém. Ching t6i chon nghién ciru cdc dan xuat cua
2-methylimidazol-4,5-dicarboxamid va danh gid hoat tinh khang khudn, khdng nam, déc té bdao
trong nhém cdu triic nay. Muc tiéu nghién cieu: Tong hop cdc dan chat 2-methylimidazol-4,5-
dicarboxamid bdt doi xirng va thir hoat tinh khang khudn, khang ndam, doc té bao. Déi twong va
phwong phdp nghién ciru: Péi twong nghién ciru la cac din chdat 2- -methylimidazol-4,5-
dicarboxamid bat doi xvmg. Cdc dan chat imidazol-4,5-dicarboxamid bt doz xitng duwoc tong hop
tir nguyén liéu dau la 2-methylbenzimidazol thong qua 2 giai doan chinh la tong hop acid imidazol
dicarboxylic va tong hop diamid. Cdu triic dwoc xdc dinh bang cdc phirong phap pho. Phwong phap
thir hoat tinh khdng khuan Phwong phap khuéch tan trén thach. Phuong phdp thir doc tinh té bao:
danh gid ti 1é té bao song bang phwong phap MTT. Két qua: 4 dan chdt 2-methylimidazol-4,5-
dicarboxamid bat doi xiung dwoc tong hop thanh cong voi hiéu sudt trung binh (25—37% cho bugc
cuéi). Ca 4 dan chit tong hop dwoc déu khdng thé hién hoat tinh trén cdc ching vi khudn va vi nam
thir nghiém, khong thé hién hoat tinh déc té bao. Két lugn: 4 dan chat imidazol-4,5-dicarboxamid
bt doi xitng khong thé hién hoat tinh trén khang khudn khdng ndm trén cdc ching khdo sdt.
Tir khod: 2-methylimidazol-4,5-dicarboxamid bat doi xung, khang khudn, khang nam, déc té bao.
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ABSTRACT

SYNTHESIS AND EVALUATION OF ANTIBACTERIAL, ANTIFUNGAL,
CYTOTOXIC ACTIVITIES OF SOME ASYMMETRIC 2-
METHYLIMIDAZOLE-4,5-DICARBOXAMIDE DERIVATIVES

Phuong Nguyen Hoai Huynh”, Hoang Viet Do, Phuong Truong, Cam-Van Thi Vo
University of Medicine and Pharmacy at Ho Chi Minh City
Background: Imidazole is a heterocyclic structure that has been received much attention in
pharmaceutical chemistry and has been appeared in many compounds with antibacterial,
antifungal, antiviral, anticancer, analgesic, and anti-inflammatory activities. We chose to study 2-
methylimidazole-4,5-dicarboxamide and evaluate the antibacterial, antifungal, cytotoxic activities
of those derivatives. Objectives: Synthesis of asymmetric 2-methylimidazole-4,5-dicarboxamides
and screening the antibacterial, antifungal, cytotoxic activitives of these derivatives. Materials and
methods: The asymmetric 2-methylimidazole-4,5-dicarboxamides were synthsized from 2-
methylbenzimidazole through 2 steps: Sythesis of imidazole dicarboxylic acid and synthesis of
diamid. The structures of all synthethic compounds were confirmed by melting point, IR spectrum,
MS spectrum, *H-NMR spectrum. The antibacterial, antifungal activity was screened using well
diffusion method on agar. The cytotoxic activity was screening using MTT method. Results: Four
asymmetric 2-methylimidazole-4,5-dicarboxamides were synthesized with medium yields (25-37%
for the last step). These compounds showed no antibacterial and antifungal activities on tested
species. They also showed no cytotoxic activity. Conclusion: Four asymmetric 2-methylimidazole-
4,5-dicarboxamides have no antibacterial and antifungal activities on tested species and no
cytotoxic activities on tested cell lines.
Keywords: Asymmetric 2-methylimidazole-4,5-dicarboxamide, antibacterial, antifungal, cytotoxic.

I. PAT VAN PE

Imidazol va dan chét tir 1au d3 chiém mot vi tr quan trong trong linh vuc hoa dugc.
St ¢6 mit cua nhan imidazol trong cic hop chét hitu co 1a mot chién luoc quan trong trong
qua trinh kham pha thude [1]. Tac dung sinh hoc da dang ciia nhom hop chét nay da duoc
1am 5 qua nhiéu nghién ctru ¢ thé ké dén nhu tac dung khang khuan, khang nim [2], [3],
khang virus [3], [4], khang viém va giam dau [5], [6], khang ung thu [7], [8], chéng tram
cam [9]...

Imidazol-4,5-dicarboxamid (145DC) 1a tén goi chung cta cac dan chat diamid hoa
cua acid imidazol-4,5-dicarboxylic. Néu 2 nhém amid khac nhau vé ciu tao, nhom dan chat
thu duoc 1a 145DC bat dbi ximg. Trong s cac loai hop chat I45DC, nhom hop chat bt dbi
xtng ¢ ciu trac rat phong phiti boi vi chi can thay doi cac cu tric ciia amid ¢ thé tao thanh
nhiéu hop chit khac nhau. Dan chat 145DC bat dbi xtmg duogc tong hop thong qua hop chat
trung gian pyrazindion diacid diclorid, tuy vao kha nang phan img khac nhau cta cac amin
dé chon lua thu ty phan Gng phu hop. 145DC la mot khung cau trac dang dugc quan tam
nghién ciru va c6 nhiéu hoat tinh sinh hoc tiém nang [1]. Cac nghién ctru cho thiy hop chat
145DC c6 kha néng trc ché manh cac té bao ung thu [8], khang HIV-1 [10], viém gan C[11],
virus s6t xuat huyét [12]. Nghién ctru nay nham muyc tiéu tong hO’p nhitng dan chat 145DC
méi tir nguyén liéu dau la 2-methylbenzimidazol dong thoi dénh gia hoat tinh khang khuén,
khang nim, doc té bao ctia nhém hop chét nay.
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I1. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Bén din chat N* N*- -diethyl-N°-phenyl-2-methyl-1H-imidazol-4,5-dicarboxamid va
hoat tinh khang khuan, khang nim, hoat tinh doc té bao cua cac dan chat nay.

2.2. Nguyén li¢u

2-Methylbenzimidazol, acid sulfuric, hydro peroxid, thionyl clorid, N,N-
dimethylanilin, anilin, 4-cloroanilin, 3-cloroanilin, p-toluidin, dung mo6i hitu co tir Trung
Québc va cong ty Merck — Pirc theo tiéu chuan tong hop; cac moi truong nudi cdy vi ndm va
vi khuan: Sabouraud Dextrose Agar (SDA), Tryptic Soy Agar (TSA), Tryptic Soy Broth
(TSB), Mueller Hinton Agar (MHA); méi trudng nudi cdy va hoa chat trong thir nghiém
doc tinh té bao: moi truong MEM, méi trudng DMEM, mai trudong DMEM glutamax, huyét
thanh bao thai bé (FBS), trypLE; L-glutamin, penicilin-streptomycin (Gibco, M¥), PBS,
trypan blue, MTT (Invitrogen, M¥), isopropanol (Merck, Pirc); ching vi nim Candida
albicans ATCC 10231, cac chung vi khuan Staphylococcus aureus (MRSA) ATCC 43300,
Staphylococcus aureus (MSSA) ATCC 25923, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Streptococcus faecalis ATCC 29212, cht chimg
duong: ceftazidim (khang khuén), ~vancomycin (MRSA) va fluconazol (khang nam) chat
chting am DMSO 10%; cac dong té bao: HepG2 (té bao ung thu gan nguoi), RD (té bao ung
thu co van nguoi), MDA-MB-231 (té bao ung thu vii ngudi), LLC-PK1 (té bao than heo —
day 1a dong té bao duoc sir dung thudng quy trong cac nghién ciru tac dung cua thude trén
than [13]). Phan tmg duoc theo dbi bang sic ky 16p mong silica gel GF2s4 (hdng Merck —
Dric). Diém chay do trén may Stuart SMP10; phd IR do trén may FTIR 8201 PC Shimadzu;
phd khdi MS duogc do trén may MSQ Plus DAD; phd *H-NMR dugc do trén may Bruker
400 MHz. Mét s6 dung cu st dung trong phan thir hoat tinh khang khuan, khang nim: ndi
hap tiét tring Himaraya, ta 4m Shellab, may vortex Labnet, ti cay v6 khudn, may do quang
Gene Quant 1300.

2.3. Phuong phap tong hep

Céc dan chat N* N*-diethyl-N°-phenyl-2-methyl-1H-imidazol-4,5-dicarboxamid dugc
téng hop tir nguyén liéu ban dau 1a 2-methyl-benzimidazol thong qua 4 bude (so do 1): (bude
1) oxi hoa cat mach 2-methyl-benzimidazol (1) tao dan chét acid 2-methylimidazol-4,5-
dicarboxylic (2); (budc 2) dimer hod hop chat (2) thu dwoc din chat pyrazindion diacid
diclorid (3); (budc 3) amid hoa hop chét (3) bang cac dan chit amin thom khac nhau dé tao
dugc cac dan chét (4); (bude 4) din chét (4) phan Gmg v6i amin thir 2 13 diethylamin dé tao
duogc cac din chat 2-methylimidazol-4,5-dicarboxamid bét d6i xing (5).
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2.4. Panh gia hoat tinh khang khuan, khang nam

Str dung phuong phap duc 16 trén thach [14] voi cidc mau thar Sa-d, song song voi
mot dia chirng 4m chi nhé dung méi DMSO va mét dia chimg duong véi chit ching duong
1a ceftazidim va vancomycin (khang khuan) va fluconazol (khang nam).

2.5. Panh gia hoat tinh ddc té bao [15]

- Nudi cdy té bao: Té bao dugc nudi cdy trong méi truong thich hop, bd sung 10%
FBS, 2 mM L-glutamin, 100 IU/mL penicilin, 100 pg/mL streptomycin, u & 37°C, 5% CO>
trong binh nudi cdy dén khi dat do phii khoang 70-80%. Thu té bao va dém té bao sdng bang
trypan blue, chuyén té bao vao dia nudi cdy.

- Xir 1y té bao: Cac mau thir duoc pha trong DMSO thanh cac dung dich me nong
d6 20 mM, chiéu UV va bao quan & -20°C. Té bao duoc chia vao cac dia 96 giéng ¢ mat do
thich hop, u & 37°C 5% CO; trong 24 gid. Xur ly té bao véi cac mau thu o ndng do khac
nhau (0-100 uM), nong d6 cudi cung cuia DMSO trong moéi trudng nudi cay 12 0,5% (tt/te).
Mirc do gy doc té bao cia mau thir s& dugc so sanh v6i mau chimg 1a méi trudng nudi cay
bd sung DMSO 0,5% (tt/tt).

- Panh gia ti 1é té bao sdng bang phwong phap MTT: Xac dinh ty 1é té bao sdng
dwa vao hoat tinh ctia enzym succinat dehydrogenase (SDH). SDH c6 trong ty thé ciia té
bao song s& chuyén MTT [3-(4,5-dimethyl-thiazol-2-yl)-2,5dipheny! tetrazolium bromid)]
thanh tinh thé formazan co mau tim, dugc hoa tan trong isopropanol va do OD & budc song
570 nm; gia tri OD phan anh s6 luong te bao sdng trong mau thir.

Tinh két qua: % trc ché so v6i mau ching = 100 — [ODumiu thir X 100/ODimiu chine]

Xac dinh ICso (ndng d6 ctia mau thir ¢6 ty 18 e ché 50%).

I11. KET QUA NGHIEN CUU

- Két qua tong hop hoa hoc:

Téng hop acid 2-methylimidazol-4,5-dicarboxylic (2):

Trong binh cau day tron 250mL chira 50mL acid sulfuric dac, thém tir tir 6,6g (50
mmol) 2-methylbenzimidazol 1. Hon hop duoc gia nhiét va khudy dén tan hoan toan. Khi
nhiét d6 hon hop dat dén 70-80°C (kiém tra bang nhiét ké), nho tir tir cho dén hét 70mL (895
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mmol) dung dich hydro peroxid 30% va duy tri nhiét do phan ing ¢ 100-105°C. Tiép tuc
1ap hé thdng sinh han va gia nhiét phan tng dén 110-120°C trong 2 gi0. Dung dich sau phan
g dugc 1am ngudi va d6 nhanh vao 500mL nudc lanh, tua bong trang xuét hién duoc loc
va két tinh lai trong nude. Loc va sdy kho thu duoc san pham tinh khiét.

Hiéu suat: 42,6% (3,62g). Tinh thé hinh kim mau vang dén vang nau, khong tan
trong nudc, ethanol tuyét ddi, aceton, cloroform, tan it trong DMF, tan tdt trong dung dich
NaOH 10%. Nhiét d6 nong chay: 255-256°C (phan hity). IR (cm™): 3531,66 (v O-H acid);
1379,10 (v C-N). *H-NMR (400 MHz, DMSO-ds, § ppm) 2,49 (s, 3H, H6). 3C-NMR (100
MHz, DMSO-ds, 6 ppm) 159,80 (C7 va C8); 146,28 (C2); 128,34 (C4 va C5); 11,68 (C6).
CsHsN204 [M-H]™ m/z = 169,03 (du kién), m/z = 168,75 (thuc té).

Tong hop 3,8-dimethyl-5,10-dioxo-5,10-dihydrodiimidazo[1,5-a:1",5'-
d]pyrazin-1,6-dicarbonyl dichlorid (3):

Trong binh cau day tron 100mL, thém 2,18g (12,8mmol) 2, 20mL cyclohexan,
khudy manh dé hon dich phén tan déu. Thém tiép lan luot 5,6mL (76,8mmol) thionyl clorid,
0,5mL DMF, lip hé thong sinh han va dun hoi luu ¢ 85°C trong 16 gid. Sau phan tng, loc
thu 14y tua, cho vao binh cdu 100mL va tiép tuc dun hoi luu & 85°C véi 20mL cyclohexan
trong 30 phat. Hon dich duogc loc dudi ap suét giam, phan tua dugce rira v6i 10mL cyclohexan
dé loai hét thionyl clorid. Sy kho san pham va bao quan trong lo kin. Pay 1a mot chét rat kém
bén béi nhiét va 4m nén chung 61 chi thuc hi¢n do céac phé ¢ san tai co so.

Hiéu suét tho: 83,3% (1,82g). Bot min mau nau nhat, khong tan trong nudc va dung
mdi hitu co thong dung. Nhiét do néng chay >300°C. IR (cm™): 1757,15 (v C=0 acid
clorid); 1344,38 (v C-N); 758,02 (v C-Cl).

Tong hop  cac  chat N, Né-diaryl-3,8-dimethyl-5,10-dioxo-5,10-
dihydrodiimidazo[1,5-a:1",5'-d]pyrazin-1,6-dicarboxamid (4a-d):

Trong binh cau day tron 50mL, thém 1,0mmol (0,34g) 3, 6mL DCM, hon dich duoc
khuéy dé phan tan déu va duoc 1am lanh vé 0°C. Thém vao binh cau lan luot 2,1mmol
(0,26mL) N,N-dimethylanilin, 2,1mmol dan chét anilin. Sau 10 phuat, hdn hop phan tng
duoc dua vé nhiét d6 phong va tiép tuc khudy trong 5 gio. Sau phan Ung, hon hop duoc loc
liy tia dudi ap suat giam va tua dugc rira voi lan luot 10mL DCM, 20mL nudc lanh, 20mL
aceton. San pham dugc say kho trong ti sdy.

Ap dung quy trinh trén, ching t6i d tong hop duoc 4 hop chit nhu sau.

N ,N°-di-p-tolyl-3,8-dimethyl-5,10-dioxo-5,10-dihydrodiimidazo[1,5-a:1",5'-
d]pyrazin-1,6-dicarboxamid (4a)

Hiéu suat: 79,2% (0,38g). Bot min mau do cam, khong tan trong nude, ethanol tuyét
dbi, cloroform, aceton, tan it trong DMSO. Nhiét do nong chay: 257-259 °C (phan huy). IR
(cm™): 3103,46 (v N-H amid); 1678,07 (v C=0 amid); 1294,24 (v C-N amid). *H-NMR (400
MHz, DMSO-de, 6 ppm) 10,63 (s, 2H, H16 va H16a); 7,64 (d, 4H, J = 8,4 Hz, H18, H22,
H18a va H22a); 7,20 (d, 4H, J = 8,4 Hz, H19, H21, H19a va H21a); 2,81 (s, 6H, H13 va
H14); 2,30 (s, 6H, H (CH3 vong thom)).

N N®-bis(4-clorophenyl)-3,8-dimethyl-5,10-dioxo-5,10-dihydrodiimidazo[1,5-
a:1',5'-d]pyrazin-1,6-dicarboxamid (4b)

Hiéu suat: 82,7% (0,43g). Bot min mau cam, khong tan trong nudc, ethanol tuyét dbi,
cloroform, aceton, tan it trong DMSO. Nhi¢t d§ nong chay: 267-269 °C (phan huy). IR (cm’
1):3255,84 (v N-H amid); 1674,21 (v C=0 amid); 1298,09 (v C-N amid). *H-NMR (400 MHz,
DMSO-ds, 6 ppm) 10,86 (s, 2H, H16 va H16a); 7,81 (d, 4H, J = 8,8 Hz, H18, H22, H18a va
H22a); 7,46 (d, 4H, J = 8,8 Hz, H19, H21, H19a va H21a); 2,81 (s, 6H, H13 va H14).
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N N®-bis(3-clorophenyl)-3,8-dimethyl-5,10-dioxo-5,10-dihydrodiimidazo[1,5-
a:1',5'-d]pyrazin-1,6-dicarboxamid (4c)

Hiéu suit: 73,1% (0,38g). Bot min mau vang, khong tan trong nudce, ethanol tuyét
d6i, cloroform, aceton, tan it trong DMSO. Nhiét d6 nong chay: 254-257 °C (phan hay). IR
(cm™): 3261,63 (v N-H amid); 1687,71 (v C=0 amid); 1267,23 (v C-N amid). *H-NMR (400
MHz, DMSO-ds, 6 ppm) 10,90 (s, 2H, H16 va H16a); 7,97 (t, 2H, J = 2 Hz, H18 va H18a);
7,67 (ddd, 2H, 3J =8,0 Hz, “J=1,6 Hz, *J = 0,8 Hz, H22 va H22a); 7,43 (t, 2H, J = 8,0 Hz,
H21 va H21a); 7,23 (ddd, 2H, 3J = 8,0 Hz, *J = 2 Hz, J = 0,8 Hz, H20 va H20a); 2,82 (s,
6H, H13 va H14).

N* Né-diphenyl-3,8-dimethyl-5,10-dioxo--5,10-dihydrodiimidazo[1,5-a:1",5'-
d]pyrazin-1,6-dicarboxamid (4d)

Hiéu suat: 88,1% (0,40 g). B4t min mau vang, khong tan trong nudc, ethanol tuyét
d6i, cloroform, aceton, tan it trong DMSO. Nhiét d6 nong chay: 250-251 °C (phan huy). IR
(cm™): 3199,91 (v N-H amid); 1681,93 (v C=0 amid); 1255,66 (v C-N amid). *H-NMR (400
MHz, DMSO-ds, & ppm) 10,72 (s, 2H, H16 va H16a); 7,76 (dd, 4H, 3J = 8,4 Hz, *J = 0,8
Hz, H18, H22, H18a va H22a); 7,40 (t, 4H, J = 7,6 Hz, H19, H21, H19a va H21a); 7,16 (t,
2H, J =7,6 Hz, H20 va H20a); 2,82 (s, 6H, H13 va H14).

Tong hop cac chat N*N“-diethyl-2-methyl-N®-aryl-1H-imidazol-4,5-
dicarboxamid (5a-d):

Trong binh cau ddy tron 50mL, thém 1,0mmol 4a-d va 12mL cloroform, hdn hop
duoc khuéy cho dén khi chit ran duogc phan tan déu. Thém tiép vao hodn dich trén 0,62mL
diethylamin (6,0mmol), lap sinh han va dun hoi luu trong 9 gid. Hon hop sau phan tng duoc
loc bd phﬁn ran khong tan, dich loc dugc ria voi 20mL (chia 2 lén) dung dich acid
hydrocloric 0,5% dé loai diethylamin du. Lop hitu co sau khi dugc loai nuéc bang natri
sulfat khan, c6 quay dé loai dung méi va tinh ché bang phuong phap sdc ky cot voi hé dung
mOi n-hexan- -ethyl acetat (1:1). Cac phan doan chira san pham duoc gop lai va dem c6 quay.
Say kho phan cén con lai thu dugc san pham tinh khlet tuong ung.

Ap dung phuong phap trén, chung t6i da tong hop duoc 4 hop chét nhu sau.

N“,N“-diethyl-N5-(p-tolyl)-2-methyl-lH-imidazol-4,5-dicarboxamid (5a)

Hiéu suat: 36,5% (0,23g). Bot min mau tring hoi vang, khong tan trong nudc, n-
hexan, tan it trong ethyl acetat, tan tdt trong ethanol tuyét ddi, cloroform, aceton. Nhiét do
néng chay: 178-180 °C. IR (cm™): 3192,19 (v N-H amid); 1608,63 (v C=0 amid); 1296,16
(v C-N amid). *H-NMR (400 MHz, CDCls, & ppm) 12,50 (s, 1H, H1); 11,04 (s, 1H, H14);
7,62 (d, 2H, J = 8,4 Hz, H16 va H20); 7,14 (d, 2H, J = 8,0 Hz, H17 va H19); 3,89 (q, 2H, J
= 6,8 Hz, H9); 3,57 (q, 2H, J = 7,2 Hz, H11); 2,44 (s, 3H, H6); 2,33 (s, 3H, H21); 1,27 (t,
6H, J = 6,4 Hz, H10 va H12). C17H22N402 [M-H]™ m/z = 313,37 (du kién), m/z = 313,19
(thuc té).

N*,N*-diethyl-N°-(4-clorophenyl)-2-methyl-1H-imidazol-4,5-dicarboxamid (5b)

Hiéu sut: 27% (0, 18g). Bot min mau trang hoi nau, khong tan trong nudc, n-hexan,
tan it trong ethyl acetat, tan t6t trong ethanol tuyét ddi, cloroform, aceton. Nhiét d6 néng
chdy: 209-212 °C. IR (cm™): 3219,19 (v N-H amid); 1664,57 (v C=0 amid); 1255,66 (v C-
N amid). *H-NMR (400 MHz, CDCls, § ppm) 12,82 (s, 1H, H1); 10,75 (s, 1H, H14); 7,69
(d, 2H, J = 8,8 Hz, H16 va H20); 7,30 (d, 2H, J = 8,8 Hz, H17 va H19); 3,92 (q, 2H, J = 6,8
Hz, H9); 3,57 (q, 2H, J = 6,8 Hz, H11); 2,44 (s, 3H, H6); 1,28 (t, 6H, J = 7,2 Hz, H10 va
H12). C16H19sCIN4O2 [M-H]” m/z = 333,11 (dy kién), m/z = 333,15 (thuc té).
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N* N*-diethyl-N°-(3-clorophenyl)-2-methyl-1H-imidazol-4,5-dicarboxamid (5c)

Hiéu suat: 31,5% (0,21g). Bot min mau tréng hoi vang, khong tan trong nudc, n-
hexan, tan it trong ethyl acetat, tan tdt trong ethanol tuyét déi, cloroform, aceton. Nhiét do
néng chay: 161-163 °C. IR (cm™): 3240,41 (v N-H amid); 1666,50 (v C=0 amid); 1251,80
(v C-N amid). *H-NMR (400 MHz, CDCls, § ppm) 12,89 (s, 1H, H1); 10,98 (s,1H, H14);
7,93 (t, 1H, J = 2Hz, H20); 7,52 (ddd, 1H, 3J = 8,0 Hz, *J = 2,0 Hz, *J = 0,8 Hz, H16); 7,26
(t, 1H, J=7,2 Hz, H17); 7,09 (ddd, 1H, 3J = 8,0 Hz, *J = 2,0 Hz, ] = 0,8 Hz, H18); 3,92 (q,
2H, J =7,2 Hz, H9); 3,57 (q, 2H, J = 7,2 Hz, H11); 2,47 (s, 3H, H6); 1,28 (t, 6H, J = 7,2
Hz, H10 va H12). C16H1sCIN4O2 [M-H]” m/z = 333,11 (du kién), m/z = 333,21 (thuc té).

N*,N*-diethyl-N°-phenyl-2-methyl-1H-imidazol-4,5-dicarboxamid (5d)

Hiéu suit: 25,2% (0,15g). Bot min mau trang, khong tan trong nudc, n-hexan, tan it
trong ethyl acetat, tan tt trong ethanol tuyét ddi, cloroform, aceton. Nhiét do nong chay:
187-188°C. IR (cm™): 3236,55 (v N-H amid); 1662,64 (v C=0 amid); 1317,38 (v C-N amid).
'H-NMR (400 MHz, CDCls, § ppm) 12,62 (s, 1H, H1); 11,03 (s, 1H, H14); 7,75 (d, 2H, J =
8,4 Hz, H16 va H20); 7,35 (t, 2H, J = 7,2 Hz, H17 va H19); 7,12 (t, 1H, J = 6,4 Hz, H18);
3,90 (q, 2H, J=7,2 Hz, H9); 3,57 (q, 2H, J = 7,2 Hz, H11); 2,44 (s, 3H, H6); 1,28 (t, 6H, J =
7,2 Hz, H10 va H12). C16H20N2O2 [M-H]™ m/z = 299,15 (du kién), m/z = 299,18 (thuc té).

- Két qua hoat tinh khang khuan, khang nam

Két qua dinh tinh khang khuan, khang ndm véi nong d6 cac chat thir nghiém 0,5
mg/mL duoc trinh bay trong bang 1.

Bang 1. Két qua dinh tinh khang khuan, khang nam

Mau MSSA MRSA | E. coli P.aeruginosa S. faecalis C. albicans
5a - - - - - -
5b - - - - - -
5c - - - - - -
5d - - - - - -

Ceftazidim + NA + + + NA
Vancomycin NA + NA NA NA NA
Fluconazol NA NA NA NA NA +

Ching
DMSO 10% i i i i ] ]
Cha thich: “-: khong xuat hién vong khang khuan, khang nim

“+” : ¢6 xudt hién vong khang khuan, khang nam
NA : khong thtr nghiém
Nhan xét: Nhu vay, ca 4 din chit téng hop déu khong thé hién hoat tinh trén céc
chung vi khuan va vi nam thir nghiém.
- Két qua hoat tinh djc té bao
Két qua hoat tinh doc té bao clia 4 chat trén 4 dong té bao thir nghiém dugc trinh bay
trong bang 2.
Bang 2. Két qua hoat tinh doc té bao

HEPG2 MDA RD LLCPK1
Mau IC50 SD IC50 SD IC50 SD IC50 SD
5a > 100 uM > 100 uM > 100 uM > 100 pM
5b > 100 uM > 100 uM > 100 uM > 100 uM
5¢C > 100 uM > 100 uM > 100 uM > 100 pM
5d > 100 uM > 100 uM > 100 uM > 100 uM
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Chu thich: HEPG2: té bao ung thu gan ngudi, RD: té bao ung thu co van ngudi, MDA: té
bao ung thu v nguoi, LLCPK1: _té bao than heo. .

Nhan xét: Ca 4 dan chat tong hop déu khong thé hién hoat tinh doc té bao trén cac
dong té bao thir nghiém.

IV. BAN LUAN

Phan tng oxy héa cit mach 2-methylbenzimidazol véi tic nhan oxy héa 1a hydro
peroxid 30% cho hiéu suat & mirc trung binh (42,6%). Khao sat i 1& mol giita hydro peroxid
va 2-methylbenzimidazol cho thiy hiéu suat t6t nhat thu dugc khi ti 16 nay 1a 18:1.

Phan g tao pyrazindion diacid diclorid dugc tién hanh trong benzen hoic toluen
theo nhur tai li¢u tham khao. Tuy nhién trong thuc nghiém, khi str dung toluen, ching toi
gap phai van dé @6 1a hon hop sau phan tmg ¢ dang hé nhio gay kho khan cho viéc thu hoi
san pham. Chung t61 nhan thdy rang dung moi dugc sir dung dong vai tro 1a moi truong
nham phan tan déu nguyén liéu ma khong anh hudng dén ban chat ciia phan tmg va quyét
dinh thay thé bang mot dung méi c6 nhiét d6 soi trong dwong nhung an toan hon benzen 1a
cyclohexan.

Phuong phép anilid héa acid clorid bén canh nhitng wu diém 1a tinh chon loc, don gian
va hiéu suit cao thi nhuoc diém 16n ciia phuwong phap nay 1 tinh kém tan ctia nguyén liéu
cling nhu san pham gy tré ngai 16n trong qua trinh theo ddi phan tmg bang sic ky 16p mong.

Phan g mé vong pyrazindion sir dung tac nhan diethylamin cho hi¢u suat trong
dbi thap (25,2-36,5%). Mac du chua khao sat trén nhiéu alkylamin khac nhau nhung dua
trén co ché dé nghi cua phan tmg cung két qua thu duoc, chung t6i cho rang s0 luong va
ban chat nhom thé trén nguyén tir nito 1 mot trong nhitng yéu td quan trong quyét dinh hiéu
sudt phan tmg. Cu thé, amin bac 2 voi cac nhom thé cong kénh s& gip bat loi trong phan
ung nay.

Trén cac chung vi khuan va vi nim va céc dong té bao thir nghiém, ca 4 din chat
téng hop duogc déu khong thé hién hoat tinh. Tuy nhién, xét trén phuong dién hoa hoc,
nghién cuu moi chi dung lai & mot $6 luong rat han ché cac dan chat imidazol-4,5-
dicarboxamid trong khi trén thuc té, viéc thay d6i cac nhanh thé amin (alkylamin, anilin va
dan chét, amin di vong, amino acid) tao ra vo s6 cac dan chit véi cdu tric va tinh chit khac
nhau, chwa ké dén cac nhom thé trén nguyén tir nito va vi tri s6 2 trén nhan imidazol. Do
d6, van chua du co s dé ching t6i co thé két luan vé hoat tinh khang khuén, khang nam
ctia nhom cau tric nay.

V. KET LUAN

Trong nghién ctru ndy, 4 dan chat imidazol-4,5-dicarboxamid bat dbi xtmg da dugc
téng hop. Cac hop chat tong hop duge kiém tra do tinh khiét va xac dinh cdu trac thong qua
cac phuong phap nhu nhiét d nong chay, pho hong ngoai, pho cong huong tir hat nhan va
khéi phd. Tat ca cac két qua phan tich c6 thé khing dinh hop chit tong hop duge co cau truc
dung nhur dy kién. Ca 4 din chat nay déu chua cho hoat tinh khang khuan, khang nim, doc
té bao trén cac dong vi khuan, vi nim va cac dong té bao thir nghiém.
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