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TOM TAT

Trong nhiéu nam tr& lai day, cac hop chét di vong luén thu hit nhiéu su quan tdm clia cac nha
nghién cttu do hoat tinh sinh hoc phong pht nhu khang khuan, khdng ndm, khéng virus sét xuat
huyét,... Trong s6 cac di vong, ca di vong imidazol va morpholin déu cé nhiéu ting dung déng
quan tdm ca trén hoat tinh, dugc dong hoc,... Viéc xuét hién ca di vong imidazol va morpholin
trén clng 1 cau tric cé thé gop phan tao ra nhiing hoat chat mai vdi hoat tinh sinh hoc tiém nang.
Céc dan chat 2-methylimidazol-4,5-dicarboxamid bat ddi xting (145DC) chira morpholin dugc téng
hop ti nguyén liéu dau la 2-methylbenzimidazol theo quy trinh 4 budc: oxi hoé cat mach dan chéat
2-methylbenzimidazol, tao dan chéat pyrazindion diacid diclorid, amid hod dén chat pyrazindion
diacid diclorid, m& vong pyrazindion bang tdc nhan morpholin. Cdu tric clia cac chat nay dugc
xac dinh bang cac phuong phap phd: IR, MS, NMR. Két qua cho thdy cac dan chat déu cé do tinh
khiét va cau trdc phu hop véi du kién. Tam dan chét 145DC bat doi xiing hoan toan mdi theo tra
clu trén Scifinder thang 12/2022 da dugc téng hop thanh cong. Hiéu suét clia cac phan tng thay
déi tir 23 - 80 % trong d6 phan Ung quan trong la phan tng cudi cing cho hiéu sudt 23 - 54 %
thay d6i tuy vao vj tri cac nhém thé. Hoat tinh khang khuan, khang nadm in vitro dugc thuc hién
trén 5 ching vi khudn va 2 chiing vi ndm bang phuong phap khuéch tan trén thach. Tuy cac chat
téng hop khéng cho hoat tinh trén cac ching vi khuan, vi ndm thr nghiém nhung cac hop chat
nay gop phan phong phu ngan hang dan chat téng hop.

Tu khoa: 2-methylimidazol-4, 5-dicarboxamid bat ddi xting, morpholin, khang khuan, khdng ndm

DAT VAN DE

Imidazol-4,5-dicarboxamid (I45DC) dugc tao thanh
thong qua cac phan ting amid hod 2 nhém COOH ctia
acid imidazol-4,5-dicarboxylic. Dua vao cac nhom
thé trén lién két amid thi din chit imidazol-4,5-
dicarboxamid c6 thé chia lam 3 loai: dan chat diamid
d6i xting (2 nhém amid giéng nhau vé ciu tao), dan
chat diamid bat d6i xting (2 nhém amid khac nhau vé
cdu tao), dan chit diamid oligomer (cic [45DC n6i véi
nhau bing day ndi ctia cic diamin). Trong s6 cc loai
hgp chit 145DC, nhém hgp chat bat d6i xting thu hat
dugc sy quan tdm vi c6 thé thay d6i cic cdu tric cua
amid d€ tao thanh nhiéu hgp chit khic nhau. Dan
chét 145DC bét doi xtng chi ¢ thé dugc tdng hop
thong qua hgp chat trung gian pyrazindion diacid di-
clorid, tuy vao kha nang phan ting ctia cdc amin dé
chon lya tht tu phan tGing v6i muc dich thu dugc hgp
chat bt déi xing nhu mong muén. I45DC la mot
khung c4u truc dang dugc quan tam nghién ctiu va c6
nhiéu hoat tinh sinh hoc tiém ning'. C4c nghién ctiu
cho thdy hgp chit 145DC c6 kha nang tic ché manh
cac t€ bao ung thu?3, khing HIV-14, viém gan C°,

virus s6t xuit huyét®. Bén canh d6, morpholin 1a mét
di vong dugc sti dung nhiéu trong linh vic Hoa dugc,
¢6 kha ning cai thién dugc dong hoc, ting tic dung
sinh hoc ctia cac phan tii mang n6”. Mot s6 thuéc
6 cdu tric chia di vong morpholin dang dugc diéu
tri trén lam sang véi tic dung dugc ly phong phu:
khang khu&n®?, khing nim %11, khéng ung thu 2. ..
Nghién ctiu nay nham muc dich téng hgp cic hgp chét
mdi 1a dan chédt 145DC mang nhém morpholin, lam
phong pht ngén hang dan chat téng hgp va sang loc
hoat tinh khéng khuén, khang nim ctia cic dan chét
nay.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Hoa chat

2-Methylbenzimidazol, 2-cloro-4-nitro-anilin, 2,5-

dicloroanilin, 3-cloro-4-floroanilin, 3-cloroanilin,

3-cloro-5-methylanilin, 2-nitro-4-methoxyanilin,
2,4,5-tricloroanilin, 3,4-dicloroanilin, ban sac ky 16p
mong silica gel GF;s4 tit cong ty Merck — Duic; acid
sulfuric, hydro peroxid, thionyl clorid, dung moéi hiiu

Trich dan bai bao nay: Phuong H N H, Phic N T, Phuong T, Van V T C. Téng hgp va danh gia hoat tinh
khang khuan, khang ndm cac dan chat 2-methylimidazol-4,5-dicarboxamid bat d6i xitng chita mor-
pholin . Sci. Tech. Dev. J. - Eng. Tech. 2024; 6(4):2060-2072.
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co tii cac nha cung cip Trung Qudc. Tat ca hoa chit
dugc stt dung ma khong can thém cdc budc tinh
ché. Céc mdi trudng nuéi cdy vi ndm va vi khuén:
(1) moi trudng tang sinh gém: Sabouraud Dextrose
Agar (SDA), Tryptic Soy Agar (TSA), (2) mdi trudng
thtt nghiém: Mueller Hinton Agar (MHA). Cac moi
trudng nay dugc cung cdp dudi dang bot kho, khi
st dung hoa tan vao nudc theo hudng dan ctia nha
san xudt. Cdc moi truong thach phai dun néng cho
thach tan. Tiét tring ¢ 121 °C, 1 atm. Mdi trudng da
hép tiét trung nhung chua st dung dugc bdo quin
trong t lanh & 2 °C. Céc chung vi ndm Candida
albicans ATCC 10231, Aspergillus niger ATCC 16404,
cdc chung vi khuén Staphylococcus aureus (MRSA)
ATCC 43300, Staphylococcus aureus (MSSA) ATCC
25923, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Streptococcus faecalis ATCC
29212, chat chiing duong: amikacin (khédng khuén)
va ketoconazol (khang ndm); chdt chiing &m DMSO
10 %.

Thiét bi

biém chay do trén mdy Stuart SMP10; phé IR do trén
mdy FTIR 8201 PC Shimadzu; phé khéi MS dugc
do trén may Shimadzu LCMS 8040; phd 'H-NMR
dugc do trén may Bruker 400 MHz, 500 MHz, 600
MHz. Mot s6 dung cu st dung trong phan thi hoat
tinh khang khuén, khdng ndm: néi hdp tiét trung Hi-
maraya HA-240MIV, ta 4m Shel lab 2406, méy vortex
Labnet VX-200, ti cdy v6 khudn, may do quang Gene
Quant 1300.

Phuong phap téng hop

Céc dan chit 4-(morpholin-4-carbonyl)-N-aryl-1H-
imidazol-5-carboxamid dugc téng hgp ti nguyén
liéu ban ddu 14 2-methyl-benzimidazol thong qua
4 buéc (Hinh 1): (budc 1) oxi hod cit mach 2-
methyl-benzimidazol (1) tao dan chat acid 2-methyl-
imidazol-4,5-dicarboxylic (2); (budc 2) dimer hod
hop chat (2) thu duge dan chét pyrazindion diacid di-
clorid (3); (buéc 3) amid hod hgp chit (3) bing cac
dan chit amin thom khdc nhau d€ tao dugc cac dan
chit (4); (budc 4) dan chit (4) phén Gng v6i amin thd
2 la morpholin dé tao dugc cac dan chédt 2-methyl-
imidazol-4,5-dicarboxamid bat d6i xting (5).

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

Trong binh cdu ddy tron 250 ml chita 50 ml
acid sulfuric ddc, thém tu tu 6,6 g (50 mmol) 2-
methylbenzimidazol 1. Hén hgp dugc gia nhiét va
khudy dén tan hoan toan. Khi nhiét do hon hop dat
dén 70-80 °C (kiém tra bang nhiét ké), nhé ti: tii cho

o
N H,0, H,S0,  HO N
\>—CH3 202, M504 ‘ \>——CH3
N 100-120°C,2h  HO N
H H
1 (e}

2

Hinh 2: Phadn Ung oxi
methylbenzimidazol

hoda cit mach 2-

dén hét 70 ml (895 mmol) dung dich hydro peroxid 30
% va duy tri nhiét d6 phan ting & 100-105 °C. Tiép tuc
1dp hé théng sinh han va gia nhiét phén ting dén 110-
120 °C trong 2 gig. Dung dich sau phan ting dugc lam
ngudi, cho tii tit nudc lanh vao cho dén khi pH khoéang
bang 4, thia bong trang xuét hién dugc loc va rita bang
nudce. Sdy kho thu dugc san phdm tinh khiét.

Tong hgp 3,8-dimethyl-5,10-dioxo-5,10-
dihydrodiimidazo[1,5-a:1’,5’-d]pyrazin-1,6-
dicarbonyl dichlorid (3) (Hinh 3)

HO Cyclohexan, rf, 16h = N7

0 H30>\ Ma
N
HO SOCI,, DMF N7 N
| S—chy 27 L W N
N
H

o cl o CHs
2 o

Hinh 3: Phan Ung tao dan chat trung gian pyrazin-
dion diacid diclorid

Trong binh ciu ddy tron 100 ml, thém 2,18 g (12,8
mmol) 2, 20 ml cyclohexan, khudy manh d€ hén dich
phéan tan déu. Thém tiép lan lugt 5,6 ml (76,8 mmol)
thionyl clorid, 0,5 ml DME, ldp hé théng sinh han va
dun héi luu 6 85 °C trong 16 gio. Sau phan ting, loc
thu 14y taa, cho vao binh cdu 100 ml va tiép tuc dun
héi luu & 85 °C véi 20 ml cyclohexan trong 30 phut.
Hén dich dugc loc dudi ap sudt gidm, phén tta dugc
rtia v6i 10 ml cyclohexan d€ loai hét thionyl clorid.
Séy kho san phdm va béo quén trong lo kin.

Téng hop cdc chdt N',NO-diaryl-3,8-dimethyl-5,10-
dioxo-5,10-dihydrodiimidazo[1,5-a:1,5-d]pyrazin-
1,6-dicarboxamid (4a-h) (Hinh 4)

Trong binh ciu ddy tron 50 ml kho, thém 1,0 mmol
(0,34 g) 3, 6 ml DCM, hén dich dugc khudy d€ phan
tdn déu va dugc lam lanh vé 0 °C. Thém vao binh ciu
lan lugt 2,1 mmol (0,26 ml) N,N-dimethylanilin, 2,1
mmol dan chit anilin. Sau 10 phdt, hén hgp phén
ung dugc dua vé nhiét do phong va tiép tuc khudy
trong 3-16 gid, theo doi bang phuong phap sic ki 16p
mong. Sau phén ting, hon hgp dugc loc ldy tua dudi
4p sudt gidm va tta dugc riia véilan lugt 10 ml DCM,

2061



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2023, 6(4):2060-2072

o] Hc O cool
N\ Hz0z, Hp80, N SOCl,, DMF N}\NJH%N
>—CHs | H—CH, =l N
N 120 °C, 2h HO N cyclohexan, 85 °C, 16h ~
H CIOC 5 CHs
1 o}
2 3
CH,
H
[Nj HN"SN
={
; JYZ\’ [EgECEate
Ar-NH Rza =" o
- 2
N, N-dimethylanilin N CHCl3, 1, 16h
DCM, rt, 16h f5 7 san
2 a-
4a-h
a. Ry =3-Cl
b H2 = 2 5- Clz
¢ Ry =2,4,5-Cl,
d. R, = 3,4-Cl,
e. Ry = 4-OCHg, 2-NO,
f. Ry =2-Cl, 4-NO,
g. Ry = 5-Cl, 2-CHj
h. R, = 3-Cl, 4-F

Hinh 1: Phan tng téng hgp dan chat 2-methyl-4-(morpholin-4-carbonyl)-N-aryl-1H-imidazol-5-carboxamid

Ar-NH,

DCM, rt, 16h

N, N-dimethylanilin

N
H O
4a-h
a. R, = 3-Cl
b. Rz = 2,5—C|2
C. R2 = 2,4,5—C|3
d. R, = 3,4-Cl,
e. RZ = 4—OCH3, Z—NOZ
f. R, = 2-Cl, 4-NO,
g. R, = 5-Cl, 2-CHj
h. R, = 3-Cl, 4-F

Hinh 4: Phén (ing amid hoa dan chat pyrazindion diacid diclorid

20 ml nudc lanh, 20 ml aceton. Sin phdm dugc sdy
kho trong th sdy.

Tong hgp cdc dan chdt 4-(morpholin-4-carbonyl)-N-
aryl-1H-imidazol-5-carboxamid (5a-h) (Hinh 5)
Trong binh cdu day tron 50 ml, thém 1,0 mmol 4a-h
va 12 ml cloroform, hén hgp dugc khudly cho dén khi
chit ran dugc phan tidn déu. Thém tiép vao hén dich
trén 0,52 ml morpholin (6,0 mmol). Hén hgp phan
ung tiép tuc dugc khudy & nhiét do thuong trong 16

gi6. Hoén hop sau phan tng van con morpholin du
nén dung moi cloroform dugc loai bing cach cho bay
hoi. Phan rdn con lai duge cho vao mét lugng nudc,
khudy & nhiét d6 thudng trong vong 15 phut. Loc qua
gidy loc thu tha, d€ kho. Taa ran dugc tinh ché bing
phuong phap sic ky cot v6i hé dung méi cloroform
— ethylacetat (1 : 1). Cdc phan doan chita san phdm
dugc gop lai va dem c6 quay. Sdy kho phén cin con
lai thu dugc san phdm tinh khiét tuong ting.
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CH,
H
N HN SN
° NH O —/
CHCly, tt, 16h
\

R;X\_/ 5ah

a. Rz = 3—C|

b. RZ = 2,5—C|2

C. R2 = 2,4,5—C|3

d. R, = 3,4-Cl,

e. R2 = 4—OCH3, 2—N02

f. R2 = 2—C|, 4—N02

g‘ Rz = S—Cl, 2—CH3

h. R, = 3-Cl, 4-F

Hinh 5: Phan (ing tao m& vong pyrazindion bang tac nhan morpholin tao 145DC

Phuong phap danh gia hoat tinh khang
khuén, khang nam

Sti dung phuong phap duc16 trén thach '* véi cac mau
tht 5a-h, song song v6i mot dia chiing 4m chi nho
dung méi DMSO va moét dia chiing duong véi chat
chiing duong 13 amikacin (khang khuén) va ketocona-
zol (khdng ndm).

MAu thtt dugc hoa tan trong DMSO dé€ dat néng do
cudi cung la 10,24 mg/ml.

Dinh tinh kha nang khdng khudn

Vi khuén thtt nghiém dugc cdy trén moéi truong thach
TSA, 1t & 37 °C trong 16 - 24 gid, sau d6 chuyén vao
moi trudng long, G tli 2 - 6 gi¢ & 37 °C d€ hoat hoa.
Chinh d6 duc bing nudc mudi sinh Iy sao cho mat do
thu dugc tuong duong véi McFarland 0,5, 1a khoang
1-2 x 108 CFU/ml. Vi khudn nay dugc cfy trén hop
thach da dugc chuén bi. Chit thtt dugc nho vao trong
16 duc trén thach c6 dudng kinh 6mm véi lugng 50 ul
dung dich chét thii trong méi16. Tién hanh song song
v6i chiing am DMSO, chiing duong amikacin. U hop
thach trong ta 4m 35 - 37 °C trong 16 - 24 gio. Lo
chiing am khong tic ché su phét trién cta vi khudn.
Chét thii c6 kha nang khang khudn khi xung quanh
16 c6 vong khang khuén.

Dinh tinh khd nang khdng ndm

Vi ndm tht nghiém dugc cdy trén moi trudng thach
SDA, 1 6 30°C trong 48-72 gid. Chinh d¢ duc ndm
bang nudc mudi sinh ly, sao cho d¢ truyén sudt T &
530 nm ti 65 dén 82 %, tuong duong v6i McFarland
0.5 1a khoang 1-5 x 10® CFU/ml. Pha loang dich vi

ndm 1014n dé dat mat d6 khoang 10° CFU/ml. Chudn
bi sdn dia thach c6 chit thu va dia chiing khong c6
chét tht. Cho 1 - 2 ul huyén phu dich vi ndm lén dia
dé dat duoc mat d6 vi ndm trén thach 1a 102 CFU/ml.
U hop thach & 30 °C, 48 gio. Dat dia thach trén mot
bé mit sim mau, khong phan xa dnh sdng, quan st
st tao thanh khom ctia vi ndm thtt nghiém. Két qua
chi c6 gia tri khi vi ndm trong mau chiing moc binh
thuong.

KET QUA VA BAN LUAN

K&t qua téng hop hoa hoc cac hop chat 2-
methylimidazol-4,5-dicarboxamid bat ddi
xung chita morpholin

Acid
(Hinh 6)

Hiéu suft: 79,5 % (6,76 g). Tinh thé hinh kim mau
vang dén vang ndu, khong tan trong nudc, ethanol

2-methylimidazol-4,5-dicarboxylic )

tuyét d6i, aceton, cloroform, tan it trong DME, tan t6t
trong dung dich NaOH 10 %. Nhiét d¢ nong chay:
255-256 °C (phan hay). IR (cm~!): 3531,66 (v O-H
acid); 1379,10 (v C-N). 'H-NMR (400 MHz, DMSO-
de, 8 ppm) 2,49 (s, 3H, H6). '3C-NMR (100 MHz,
DMSO-dg, § ppm) 159,80 (C7 va C8); 146,28 (C2);
128,34 (C4 va C5); 11,68 (C6). CeHN,O4 [M-H]~
m/z = 169,03 (du kién), m/z = 168,75 (thuc té).
3,8-dimethyl-5,10-dioxo-5,10-
dihydrodiimidazo[1,5-a:1°,5’-d]pyrazin-1,6-
dicarbonyl dichlorid (3)

Chét nay khong bén véi &m nén chi thuyc hién do cic
phd c6 sdn tai co s6. Hiéu sudt tho: 83,3 % (1,82g).
Bt min mau niu nhat, khong tan trong nuéc va dung
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O

3

N
HO
N\
N>Z‘CH3 6

HO

O

CeHgN,0,
P.tI: 170,12

Hinh 6: C4u tric acid 2-methylimidazol-4,5-
dicarboxylic

modi hitu co thong dung. Nhiét do ndng chay > 300 °C.
IR (cm~1): 1757,15 (v C=0 acid clorid); 1344,38 (v
C-N); 758,02 (v C-Cl).

Céc dan chit 4a-h rat kho tan trong cdc dung moi do
NMR nén khong thu duge phd NMR ctia céc chit nay.
N',NO-bis(3-clorophenyl)-3,8-dimethyl-5,10-dioxo-
5H,10H-diimidazo-[1,5-a:1’,5’-d]pyrazin-1,6-
dicarboxamid (4a) (Hinh 7)

13 O, H
H3C
2 23
\ /24 N8
& CHj,
1BH o © u

C24H16CI2Ng0O4
P.tl: 523,33

Hinh 7: Cau tric dan chat 4a

Thoi gian phan tng 3 gid; Hiéu sudt 74,5 % (0,78
g), bot mau vang, khong tan trong nudc, ethanol
tuyét d6i, cloroform, aceton, tan it trong DMSO;
Nhiét d6 néng chay: 239-241 °C (phin huy); IR
(em™1): 325584 (v N-H amid), 1674,21 (v C=0
amid), 1298,09 (v C-N amid).

NL N6 -bis(2,5-diclorophenyl)-3,8-dimethyl-5,10-
dioxo-5H,10H-diimidazo[1,5-a:1’,5’-d]pyrazin-
1,6-dicarboxamid (4b) (Hinh 8)

Thoi gian phan tng 16 gid; Hiéu suit 80,2 % (0,95
g), bdt mau vang, khong tan trong nudc, ethanol
tuyét d6i, cloroform, aceton, tan it trong DMSO;
Nhiét d6 néng chay: 254-256 °C (ph4n huy); IR

cl ch
22_{23 11 6
N 30
21
2079 17 CH
Cl 18” 3
C24H14Cl14NgO4
P.t.I: 592,21

Hinh 8: C4u trtic dan chat 4b

(em~1): 3080,32 (v N-H amid), 1674,21 (v C=0O
amid), 1236,37 (v C-N amid).

NL,NO-bis (2,4,5-triclorophenyl)-3,8-dimethyl-5,10-
dioxo-5H,10H-diimidazo[1,5-a:1’,5’-d]pyrazin-
1,6-dicarboxamid (4c) (Hinh 9)

CI
N 25
6
29

28 CI

cl ch
23 11

19 CH3
18N 14
C24H12ClsNgO4
P.t1: 661,10

Hinh 9: C4u tric dan chat 4c

Thoi gian phan ting 16 gio; Hiéu sudt 72,6 % (0,96 g),
bot mau vang, khdng tan trong nudc, ethanol tuyét
d6i, cloroform, aceton, tan it trong DMSO; Nhiét
dd noéng chay: 257-259 °C (phéan hay); IR (cm™ 1y
3265,49 (v N-H amid), 1687,71 (v C=0 amid), 1250
(v C-N amid).

N! ,Nﬁ-bis( 3,4-diclorophenyl)-3,8-dimethyl-5,10-
dioxo-5H,10H-diimidazo[1,5-a:1°,5’-d]pyrazin-
1,6-dicarboxamid (4d) (Hinh 10)

Thoi gian phan ting 16 gid; Hiéu sudt 87,0 % (1,03 g),
0t mau vang, khong tan trong nudc, ethanol tuyét ddi,
cloroform, aceton, tan it trong DMSO; Nhiét 6 nong
chay: 244-245 °C (phan hay) IR (cm™!): 3251,98 (v
N-H amid), 1674,21 (v C=0 amid), 1286,52 (v C-N
amid).

N',NO-bis(4-methoxy-2-nitro-phenyl)-3,8-
dimethyl-5,10-dioxo-5H,10H-diimidazo-[1,5-
a:1’,5’-d]pyrazin-1,6-dicarboxamid (4e) (Hinh 11)
Thoi gian phan tng 16 gid; Hiéu sudt 89,3 % (1,08
g), bdt mau vang, khong tan trong nudc, ethanol
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18 C24H14Cl4NgO4
P.t.l: 592,21

Hinh 10: Cau tric dan chat 4d

16
13 H NO,
31 HG | O 4yNes 2
H3CO_ »3 10 5 (9
22 11N/ N z N//N 30 27
—
21 24 4o 47< 8 29 29cH
20/ 19 CH 32
O,N H 17°0 0 140
18 CaeH20NgO19
P.t.I: 604,49

Hinh 11: Cau tric dan chat 4e

tuyét doi, cloroform, aceton, tan it trong DMSO;
Nhiét do néng chay: 255-256 °C (phan huy); IR
(em™1): 3278,99 (v N-H amid), 1693,50 (v C=0
amid), 1261,45 (v C-N amid).
N',NO-bis(2-cloro-4-nitrophenyl)-3,8-dimethyl-
5,10-dioxo-5H,10H-diimidazo[1,5-a:1°,5’-
d]pyrazin-1,6-dicarboxamid (4f) (Hinh 12)

16
13 H ¢l
H5;C 1 o 15 N 25 %
OoN - 23 @\
22 1N N j B N30 27
—
21 1 24 12 V7 8 g 28 NO,
20 CH
o Ny © W°
18 CpyH14CINgOg
P.t.l: 613,32

Hinh 12: Cau tric dan chat 4f

Théi gian phan tng 16 gio; Hiéu sudt 67,7 % (0,83
g), bot mau vang, khong tan trong nudc, ethanol
tuyét d6i, cloroform, aceton, tan it trong DMSO;
Nhiét dd néng chay: 255-258 °C (phan hay); IR
(em™): 3305,99 (v N-H amid), 1708,93 (v C=0
amid), 1282,66 (v C-N amid).
N',N®-bis(5-cloro-2-methylphenyl)-3,8-dimethyl-
5,10-dioxo-5H,10H-diimidazo[1,5-a:1°,5’-

d]pyrazin-1,6-dicarboxamid (4g) (Hinh 13)

16 32
13 o, H CH
H;C O 1 HNeos 3
Cl 1(»\1 5 26
23
22 11N/ N : N//N 30 27
= 8
. 24 2%, 47< égl 28
019 N (e} CH3
H3C H170 14
318 C26H20CLNgO4
P.t.l: 551,38

Hinh 13: C4u tric dan chat 4g

Thoi gian phan tng 3 gid; Hiéu sudt 93,4 % (1,03 g),
0t mau vang, khong tan trong nudc, ethanol tuyét di,
cloroform, aceton, tan it trong DMSO; Nhiét d6 néng
chay: 257-259 °C (phan hay) IR (cm™!): 3377,36 (v
N-H amid), 1689,64 (v C=0 amid), 1224,80 (v C-N
amid).
N',NC-bis(3-cloro-4-florophenyl)-3,8-dimethyl-
5,10-dioxo-5H,10H-diimidazo[1,5-a:1’,5’-
d]pyrazin-1,6-dicarboxamid (4h) (Hinh 14)

16
13 o H
HaC O NNas
Fo 23 10 5 (9 Cl
22 11N/ N°8 //N 30 27
Cl— 24 127, TX8 20 28\
2019 CH
H N © 4>
18 CpuH14CIF,NgOy4
P.t.I: 559,31

Hinh 14: Cau trac dan chat 4h

Thoi gian phan tng 16 gio; Hiéu sudt 71,5 % (0,80
g), bot mau vang, khong tan trong nudc, ethanol
tuyét doi, cloroform, aceton, tan it trong DMSO;
Nhiét d0 néng chay: 250-253 °C (phan huy); IR
(em™1): 3248,13 (v N-H amid), 167421 (v C=0O
amid), 1222,87 (v C-N amid).
N-(3-clorophenyl)-2-methyl-4-(morpholin-4-
carbonyl)-1H-imidazol-5-carboxamid
(Hinh 15)

Hiéu sudt 54,5 % (0,38 g), bot mau tring, tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét d6i, aceton, khong tan trong
nudc, n-hexan; Nhiét dd nong chay: 245-246 °C;
Ry: 0,31 (cloroform-ethyl acetat (1:1)), 0,52 (DCM-
ethyl acetat (1:3)), 0,76 (DCM-aceton (4:3)); IR

(5a)
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19 20
C16H17CIN4O3
P.tl: 348,79

Hinh 15: Cu tric dan chat 5a

(em™): 3236,55 (v N-H amid), 1651,07 (v C=0
amid), 1286,52 (v C-N amid); 'H-NMR (500 MHz,
CDCl3, 6 ppm): 12,79 (s, 1H, H15), 10,92 (s, 1H,
H1), 7,91 (t, 1H, 4] = 2 Hz, H17), 7,53 (dt, 1H, 3]
=8 Hz, 4] =1 Hgz H21), 727 (t, 1H, ] = 8 Hz,
H20), 7,10 (ddd, 1H, 3] =8 Hz, %) =2Hz, %]
=1 Hz, H19), 4,33 (t, 2H, ] = 5 Hz, H10), 3,90-
3,81 (m, 4H, H9 va H13), 3,77 (t, 2H, ] = 5 Hz,
H12), 2,48 (s, 3H, H6); 13C-NMR (150 MHz, DMSO-
dg) & (ppm): 164,06 (C14); 156,76 (C7); 145,33 (C2);
139,85 (C5); 133,46 (C4); 133,36 (C16); 130,79 (C18);
129,42 (C20); 123,43 (C19); 118,64 (C17); 117,72
(C21); 66,38 (C9); 66,05 (C13); 48,02 (C10); 43,21
(C12); 13,51 (C6); C14H17CIN4O3 [M-H]~ du kién
347,10, thyc t€ 347,10 m/z.
N-(2,5-diclorophenyl)-2-methyl-4-(morpholin-
4-carbonyl)-1H-imidazol-5-carboxamid
(Hinh 16)

Hiéu sudt 45,66 % (0,35 g), bét mau tring tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét doi, aceton, khong tan trong
nudc, n-hexan; Nhiét dd6 néng chdy: 227-229 °C;
Ry: 0,34 (cloroform-ethyl acetat (1:1)), 0,55 (DCM-
ethyl acetat (1:3)), 0,79 (DCM-aceton (4:3)); IR
(em™'): 323848 (v N-H amid), 1653,00 (v C=0
amid), 1288,45 (v C-N amid); ' H-NMR (500 MHz,
CDCl3,) & (ppm): 12,48 (s, 1H, H15), 11,48 (s, 1H,
H1), 8,28 (d, 1H, 4J = 2,5 Hz, H17), 7,35 (d, 1H,
J = 9,0 Hz, H20), 7,09 (dd, 1H, 3] = 9,0 Hz, ¢ J =
2,5 Hz, H19), 4,28 (t, ] = 5,0 Hz, H10), 3,84-3,78
(m, 4H, H9 va H13), 3,76 (t, ] = 5,0 Hz, H12), 2,44
(s, 3H, H6); 3C-NMR (125 MHz, CDCl3) & (ppm):
163,84 (C14); 158,07 (C7); 145,40 (C2); 135,99 (C5);
134,87 (C4); 132,57 (Cl6); 130,44 (C20); 129,38

(5b)

C16H16CI2N403
P.tl. 383,23

Hinh 16: Cau tric dan chat 5b

(C18); 125,52 (C19); 124,12 (C21); 124,03 (C17);
67,29 (C9); 66,93 (C13); 48,34 (C10); 43,57 (C12);
14,06 (C6); C1¢H6CloN4O3 [M-H] ~ du kién 381,06,
thuc t€ 381,00 m/z.
N-(2,4,5-triclorophenyl)-2-methyl-4-(morpholin-

4-carbonyl)-1H-imidazol-5-carboxamid (5¢)
(Hinh 17)
6
CHs
2
1 N
HN S NS o g
. 7
O 14 N 11 08
Cl. 15NH O 2 13
17 16
18 21
49 20
Cl Cl
C16MH15CI3N4O3
P.tl: 417,67

Hinh 17: C4u tric dan chat 5¢

Hiéu sudt 38,3 % (0,32 g), b6t mau tring, tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét d6i, aceton, khong tan trong
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nudc, n-hexan; Nhiét dd6 néng chay: 261-263 °C;
Ry: 0,35 (cloroform-ethyl acetat (1:1)), 0,56 (DCM-
ethyl acetat (1:3)), 0,80 (DCM-aceton (4:3)); IR
(em~1): 3342,64 (v N-H amid), 164528 (v C=0
amid), 1288,45 (v C-N amid); 'H-NMR (500 MHz,
CDCl3) & (ppm): 12,61 (s, 1H, H15), 11,12 (s, 1H,
H1),8,50 (s, 1H, H18), 7,55 (s, 1H, H21), 4,33 (t, 2H, J
=5,0 Hz, H10), 3,84 (m, 4H, H9 va H13), 3,79 (t, 2H, ]
=5,0 Hz, H12), 2,48 (s, 3H, H2); 13C-NMR (150 MHz,
DMSO-dg) § (ppm): 163,42 (C14); 157,26 (C7);
145,87 (C2); 135,24 (C5); 134,32 (C4); 130,54 (C16);
129,83 (C19); 128,45 (C20), 126,24 (C18); 123,67
(C17); 123,89 (C21); 66,40 (C9); 66,10 (C13); 47,75
(C10); 42,99 (C12); 13,51 (C6); C16H;5C3N4O3 [M-
H]~ du kién 415,02, thuc t& 415,05 m/z.
N-(3,4-diclorophenyl)-2-methyl-4-(morpholin-

4-carbonyl)-1H-imidazol-5-carboxamid (5d)
(Hinh 18)
6
CHs
2
1 A\
HN SNs
VAR
O==4 7 N1 O8

18/ ==(16
Cl 21
19
cl” 20C4gH16CIN4O3
P.tl: 383,23

Hinh 18: Cau trac dan chat 5d

Hiéu suét 31,3 % (0,24 g), bét mau tring, tan trong
DMSO, cloroform, tan it trong DCM, ethyl acetat,
ethanol tuyét doi, aceton, khong tan trong nudc, n-
hexan; Nhiét d6 nong chay: 261-263 °C; Ry: 0,30
(cloroform-ethyl acetat (1:1)), 0,53 (DCM-ethyl ac-
etat (1:3)), 0,77 (DCM-aceton (4:3)); IR (cm™!):
3257,77 (v N-H amid), 1678,07 (v C=0 amid),
1269,16 (v C-N amid); 'H-NMR (600 MHz, DMSO-
dg) 8 (ppm): 13,09 (s, 1H, H1), 12,85 (s, 0,7H, H15),
10,26 (s, 0,3H, H15), 8,07 (s, 1H, H17), 7,61-7,50
(m, 2H, H20 va H21), 4,18-3,63 (m, 8H, H9, H10,
H12, H13), 2,35 (s, 3H, H6); 3C-NMR (150 MHz,
DMSO-dg) & (ppm): 164,03 (C14); 160,61 (C14);
160,54 (C7); 156,83 (C7); 145,50 (C2); 144,64 (C2);
139,05 (C5); 138,47 (C5); 133,65 (C4); 131,33 (C16);
131,27 (C4); 131,02 (C18); 130,72 (C16); 130,34

(C18); 129,30 (C17); 127,42 (C17); 125,19 (C19);
124,64 (C19); 121,22 (C21); 120,39 (C21); 120,05
(C20), 119,39 (C20), 66,40 (C9); 66,10 (C13), 65,96
(C9); 65,93 (C13); 48,05 (C10); 42,26 (C12); 13,54
(C6); 13,45 (C6); C16H16C12N403 [M-H]~ du kién
381,06, thuc té€ 380,89 m/z.
N-(4-methoxy-2-nitrophenyl)-2-methyl-4-
(morpholin-4-carbonyl)-1H-imidazol-5-
carboxamid (5e) (Hinh 19)

6
CHj;
2
1 N
HN"Ns ) g
O 14 7 N11 08
OZN 17‘lﬁNH @) 12 13
18 16
21

19
H,cO 20 Ca7H19NsOp
22 P.t.l: 389,37

Hinh 19: Cau tric dan chat 5e

Hiéu suét 19,3 % (0,15 g), bot mau vang, tan trong
DMSO, tan it trong cloroform, DCM, ethyl acetat,
ethanol tuyét déi, aceton, khong tan trong nudc, n-
hexan; Nhi¢t d6 néng chay: 282-284 °C; Ry: 0,16
(cloroform-ethyl acetat (1:1)), 0,35 (DCM-ethyl ac-
etat (1:3)), 0,65 (DCM-aceton (4:3)); IR (cm™!):
3219,19 (v N-H amid), 1664,57 (v C=0 amid),
1255,66 (v C-N amid); 'H-NMR (500 MHz, DMSO-
dg) & (ppm): 13,13 (s, 0,4H, H1), 12,96 (s, 0,6H, H1),
12,31 (s, 0,4H, H15), 11,12 (s, 0,6H, H15), 8,42 (d,
0,6H, J = 9,0 Hz, H21), 7,65 (d, 0,4H, ] = 9,0 Hz,
H21), 7,63 (d, 0,6H, J = 3,0 Hz, H18), 7,54 (d, 0,4H, J
= 3,0 Hz, H18), 7,41 (dd, 0,6H, 3] = 9,0 Hz, %] = 5,0
Hz, H20), 7,35 (dd, 0,4H, 3] = 9,0 Hz, * J = 5,0 Hz,
H20), 4,15 (t, 0,7H, J = 5,0 Hz, H10), 4,04 (m, 0,8H,
H9 va H13), 3,86 (m, 3H, H22), 3,70 (s, 1,3H, H10),
3,67-3,64 (m, 3,2H, H9 va H13), 3,54 (t, 1,2H, ] = 5,0
Hz, H12), 3,31 (s, 0,8H, H12), 2,37-2,33 (m, 3H, H6);
13C-NMR (150 MHz, DMSO-dg) & (ppm): 160,56
(C14); 160,30 (C14); 159,94 (C7); 159,72 (C7); 156,33
(C19); 154,70 (C19); 145,50 (C2); 144,84 (C2); 138,80
(C17); 138,48 (C17); 134,16 (C5); 130,80 (C5); 128,27
(C4); 127,58 (C4); 127,35 (C16); 126,82 (C21); 124,29
(C21); 123,21 (C16); 122,21 (C20); 120,28 (C20);
109,10 (C18); 108,83 (C18); 66,43 (C9); 66,06 (C9);
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66,01 (C13); 65,77 (C13); 59,67 (C22); 55,90 (C22);
47,85 (C10); 46,80 (C10); 43,04 (C12); 41,86 (C12);
13,5 (C6); C17H19N50O¢ [M-H] ™~ dy kién 388,13, thuc
t€ 388,15 m/z.
N-(2-cloro-4-nitrophenyl)-2-methyl-4-(morpholin-
4-carbonyl)-1H-imidazol-5-carboxamid (5)
(Hinh 20)

6
CH;
2
THN" N3 0 o
5 \—

O 14 4 7 N11 08
Cl,15NH O 3 13
18 16

21
19
O,N  ?°CyH16CIN5O5
P.t.l: 393,78

Hinh 20: Cau tric dan chat 5f

Hiéu sudt 33,0 % (0,26 g), bot mau vang nhat, tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét doi, aceton, khong tan trong
nudc, n-hexan; Nhiét dd ndng chdy: 284-286 °C;
Ry: 0,27 (cloroform-ethyl acetat (1:1)), 0,47 (DCM-
ethyl acetat (1:3)), 0,79 (DCM-aceton (4:3)); IR
(em™!): 3226,91 (v N-H amid), 1653,00 (v C=0
amid), 1284,59 (v C-N amid); '"H-NMR (500 MHz,
CDCl3) & (ppm): 12,86 (s, 1H, H15), 10,34 (s, 1H,
H1), 8,65 (d, 1H, J = 9,0 Hz, H21), 8,36 (d, 1H, ] =
2,5 Hz, H18), 8,18 (dd, 1H, 3] = 9,0 Hz, * J = 2,5
Hz, H20), 4,37 (t, 2H, J = 5,0 Hz, H10), 3,88-3,82 (m,
4H, H9 va H13), 3,80 (t, 2H, J = 5,0 Hz, H12), 2,51
(s, 3H, H6); 3C-NMR (150 MHz, CDCl3) & (ppm):
163,27 (C14); 157,89 (C7); 144,87 (C2); 143,46 (C19),
141,50 (C5); 135,06 (C4); 129,53 (C16); 125,31 (C17);
124,87 (C18); 122,75 (C21); 122,41 (C20); 67,26
(C9); 66,93 (C13); 48,25 (C10); 43,65 (C12); 14,24
(C6); Ci6HcCIN5O5 [M-H] ™ du kién 392,08, thuc
t€392,10 m/z.
N-(5-cloro-2-methylphenyl)-2-methyl-4-
(morpholin-4-carbonyl)-1H-imidazol-5-
carboxamid (5g) (Hinh 21)

Hiéu sudt 56,5 % (0,41 g), bot mau tring, tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét doi, aceton, khong tan trong
nudc, n-hexan; Nhiét d6 nong chay: 213-215 °C;

1 16
18 29
Cl B -~ CH,
20 C17H1QCIN403
P.tl: 362,81

Hinh 21: Cau tric dan chat 59

Ry: 0,31 (cloroform-ethyl acetat (1:1)), 0,52 (DCM-
ethyl acetat (1:3)), 0,79 (DCM-aceton (4:3)); IR
(em™1): 3284,77 (v N-H amid), 1653,00 (v C=0
amid), 1263,37 (v C-N amid); I'H-NMR (500 MHz,
CDCl3) 0 (ppm): 12,20 (s, 1H, H15), 11,99 (s, 1H,
H1), 8,12 (d, 1H, J = 2,5 Hz, H17), 7,16 (d, 1H, ] =
8,0 Hz, H20), 7,08 (dd, 1H, 3] = 8,0 Hz, * ] = 2,5
Hz, H19), 4,31 (t, 2H, ] = 5,0 Hz, H10), 3,85-3,79 (m,
4H, H9 v H13), 3,78 (t, 2H, J = 5,0 Hz), 2,45 (s, 3H,
He6), 2,41 (s, 3H, H22); 13C-NMR (150 MHz, DMSO-
de) & (ppm): 163,75 (C14); 156,95 (C7); 145,32 (C2);
137,78 (C5); 133,54 (C4); 131,84 (C16); 130,16 (C18);
129,17 (C20); 127,10 (C21); 123,61 (C19); 120,90
(C17); 66,40 (C9); 66,08 (C13); 47,82 (C10); 42,97
(C12), 17,48 (C22); 13,50 (C6); C;7H,9CIN4O3 [M-
H]~ du kién 361,11, thuc té€ 361,10 m/z.
N-(3-cloro-4-florophenyl)-2-methyl-4-(morpholin-
4-carbonyl)-1H-imidazol-5-carboxamid (5h)
(Hinh 22)

Hiéu suft 38,2 % (0,28 g), bot mau tring, tan
trong DMSO, cloroform, tan it trong DCM, ethyl
acetat, ethanol tuyét d6i, aceton, khong tan trong
nudc, n-hexan; Nhiét dd nong chay: 278-281 °C;
Ry: 0,29 (cloroform-ethyl acetat (1:1)), 0,49 (DCM-
ethyl acetat (1:3)), 0,77 (DCM-aceton (4:3)); IR
(em™1): 3250,05 (v N-H amid), 1653,00 (v C=0
amid), 1286,52 (v C-N amid); 'H-NMR (500 MHz,
CDCl3) 0 (ppm): 12,89 (s, 1H, H15), 12,24 (s, 1H,
H1), 7,98 (dd, 1H, *J17 F19 = 6,5 Hz, 4] = 2,5 Hz,
H17),7,49 (ddd, 1H, 3] = 9,0 Hz, *T 21 F19 = 4,25 Hz,
47=2,5Hz H21), 7,11 (t, 1H, J = 9,0 Hz, H20), 4,34
(t,2H,J = 5,0 Hz, H10), 3,86-3,80 (m, 4H, H9 va H13),
3,77 (t, 2H, H12), 2,47 (s, 3H, H6); C14HCIFN4 03
[M-H]~ du kién 365,09, thuc t& 365,10 m/z.
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21
F* % C1gH16CIFN,O;3
P.tI: 366,78

Hinh 22: Cau truc dan chat 5h

Két qua dinh tinh hoat tinh khang khuan,
khang ndm

Két qua dinh tinh khéng khuén, khang ndm v6i nong
dd cac chit tht nghiém khoang 10,24 mg/ml dugc
trinh bay trong Bang 1.

Nhu véy, ca 8 dan chit t6ng hgp déu khong thé hién
hoat tinh trén céc chung vi khuén va vi nim thu
nghiém.

Ban luan

Phan ting oxy hoéa cat mach 2-methylbenzimidazol
v6i tac nhan oxy hoa la hydro peroxid 30 % cho hiéu
sudt ¢ muc cao (80 %). Khao sat ti 1¢ mol gitia hy-
dro peroxid va 2-methylbenzimidazol cho thdy hiéu
sudt tot nhét thu dugc khi ti 1& nay 1a 26:1. Phuong
phép tinh ché dugc stt dung 14 tiia san phdm & pH 4
cho hiéu sudt cao hon phuong phép két tinh lai trong
nudc. Phan ting tao pyrazindion diacid diclorid dugc
tién hanh trong benzen hodc toluen theo nhu tai liéu
tham khao*. Tuy nhién trong thuc nghiém, khi sit
dung benzen hay toluen, qua trinh tinh ché san phim
gdp kho khin trong do sau phén ting tao hon hgp hé
nhao, kho loc. Cyclohexan dugc chon thay thé do 1a
dung moi c6 nhiét d6 soi tuong duong, an toan hon
toluen va benzen, hiéu suét tuong ty nhung dé dang
hon trong qua trinh tinh ché san ph&m. Phan ting m&
vong pyrazindion st dung tdc nhan morpholin cho
hiéu suit tuong doi thip (19-56 %).

Céc dan chit 5a-h dugc tién hanh xéc dinh phé Iyg-
NMR trong dung méi DMSO-dg, CDCl3. Déi véi cac
din chit c6 ph6 'H-NMR dugc do trong dung moi
DMSO-dg peak ¢6 d6 dich chuyén hoéa hoc cao nhit
14 H ctia nhém NH trong di vong imidazol, con d6i vé6i

cac dan chét c6 phd ' H-NMR dugc do trong dung moi
CDCIl3 peak c6 d6 dich chuyén héa hoc cao nhitla H
clia NH trong lién két amid !#1>. Theo nghién ctiu '°,
6 thé két luén rang trong dung méi CDCl3, nguyén
tt H ctia NH amid ctia dan chit anilin dang & trang
thdi tham gia tao lién két hydro ndi phan ti. Lién két
ndi phan t nay hinh thanh béi H ctia NH amid véi
dan chét anilin v6i nguyén tt O trong lién két amid
v6i morpholin. D6i v6i cac chit do phd trong dung
mdi DMSO-dg ghi nh4n hién tugng tach peak H ctia
NH amid tilé 7:3 (5d) hay 4:6 (5e) trong d6 H cia NH
amid & trang thai tao lién két hydro néi phan ti ¢ do
dich chuyén hod hoc cao nhét trén phé 'H-NMR.

Trén cac chiing vi khudn va vi ndm thti nghiém, ca 8
dan chit tong hgp dugc déu khong thé hién hoat tinh.
Tuy nhién, xét trén phuong dién héa hoc, nghién ctiu
mdi chi diing lai & mét s6 lugng réit han ché cac dan
chét imidazol-4,5-dicarboxamid trong khi trén thuc
té, viéc thay d6i cdc nhanh thé amin (alkylamin, anilin
va dan chdt, amin di vong, amino acid) tao ra v s& cac
dan chit véi ciu trac va tinh chat khic nhau, chua ké
dén cdc nhom thé trén nguyén td nito va vi tri s 2
trén nhan imidazol. Do d6, vin chua d0 co s& dé co
thé két luan vé hoat tinh khédng khuén, khang ndm cta

nhém cdu tric nay.

KET LUAN

Trong nghién ctiu nay, 8 dan chét imidazol-4,5-
dicarboxamid bat ddi xting da dugc téng hgp thanh
cdng ti nguyén liéu dau la 2-methylbenzimidazol
thong qua quy trinh 4 budc. Hiéu sudt ctia budce 1, 2
va 3 kha cao, khoang 70-90 %. Phan ting mé& vong dan
chit pyrazindion st dung tdc nhan amid hoa la mor-
pholin ¢6 hiéu sudt thip, ti 19-56 %. Cdic hgp chit
téng hop dugc kiém tra d6 tinh khiét va xdc dinh ciu
tric thong qua cac phuong phép nhu nhiét do nong
chay, phd hong ngoai, phd cong hudng tit hat nhan
va khéi phd. Két qua phén tich cac két qua phd cho
théy céc hgp chét téng hgp déu c6 cdu tric dung nhu
dy kién. Ca 8 dan chit nay déu la cac dan chit mai
theo tra ctiu trén SciFinder vao thang 12/2022, gép
phén lam phong pha thém ngén hang dan chat téng
hgp. Trén cic chung vi khuén, vi ndm thit nghiém,
ca 8 dan chdt nay déu khong thé hién hoat tinh khéng

khudn, khang ndm.

LO1 CAM ON

Nghién ctiu nay nhan dugc tai trg kinh phi ctia Khoa
Dugc - Dai hoc Y Dugc thanh ph6 H6 Chi Minh cdp
cho nhém téc gia, dé tai ma s6 185/2022/HD-DHYD.
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Bang 1: Két qua dinh tinh khang khuan, khang nam

Mau MSSA MRSA E. coli

5a - - -
5b - - B
5¢c - - -
5d - - -
5e - - -
5f - = -
58 = = =
5h - - -
Amikacin + + +
NA

Ketoconazol NA NA

DMSO 10 - - -
%

P aerugi-  S. faecalis A. niger C. albicans
nosa

+ + NA NA

NA NA + +

Chu thich: “-: khong xudt hién vong khéng khudn, khang nim

+” 1 ¢6 xudt hién vong khang khuén, khéng ndm
NA : khong thit nghiém

XUNG POT LOI iCH

Nhom tac gia xin cam doan khong c6 bét ki xung dot
lgi ich nao trong cong bo bai bao.

PONG GOP CUA CACTACGIA

Tac gid Huynh Nguyén Hoai Phuong dua ra y tuéng
va thiét ké thi nghiém, phén tich, xt ly s6 liéu, viét
ban thao, chinh stia ndi dung va tra 16i gop y. Tac gia
Nguyén Thanh Phuc thyc hién thi nghiém, phén tich,
xu Iy s6 liéu. Tac gid Truong Phuong hudng dan va
hé trg cc thi nghiém. Tic gid V6 Thi Cdm Van chu
nhiém dé€ tai, doc va chinh stia néi dung ban thao. T4t
ca céc tac gid doc va duyét ban thdo cudi cung.
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Synthesis and evaluation of antibacterial and antifungal activities
of asymmetric 2-methylimidazole-4,5-dicarboxamide derivatives
containing morpholine

Phuong Nguyen Hoai Huynh”, Phuc Thanh Nguyen, Phuong Truong, Cam Van Thi Vo

ABSTRACT

For several years, heterocycles have been attracted the interest of researchers due to their diverse bi-
ological activity, such as antibacterial, antifungal, antidengue properties,... Imidazole and morpho-
line are two heterocycles that have interesting application in potency, pharmacokinetics, pharma-
codynamics... When combined in the same compound, they may generate new compounds with
potential bioactivities. Imidazole-4,5-dicarboxamide (145DC) compounds were synthesized using
benzimidazole derivatives as starting material through four-step procedure: oxidation cleavage of
2-methylbenzimidazole, synthesis of pyrazinedione diacide dichloride, amidation of pyrazinedione
diacide dichloride, and ring opening pyrazinedione by morpholine. The structures were deter-
mined by IR, MS, NMR spectra. The results showed that the derivatives have purity and structure
consistent with expectations. Eight asymmetric 145DC compounds were synthesized, all of which
were new based on Scifinder in December 2022. The yield of the reactions varies from 23 — 80%, in
which the important reaction is the final one with the yield of 23 — 54% varying depending on the
position of the substituents. The antibacterial, antifungal, antidengue activitives were screened on
five bacterial and two fungi strains. However, they did not exhibit activity againtst tested bacteria
and fungi. Nonetheless, the new [45DC compounds help to diversify synthetic compounds.

Key words: asymmetric 2-methylimidazole-4, 5-dicarboxamide, morpholine, antibacterial and
antifungal activity
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