nguy co lam bi da, gdy mun. Bén canh do, vitamin E
ngoai tac dung dwdng 4m da con cé tac dung chdng
ldo héa, tang cudng tré hda lan da. Két qua danh gia
in vitro va in vivo cho thay virng da thd dwoc boi kem
mat nwéc it hon nhidu so véi ving da khdng bdi kem.
Phuwong phéap do d6 4m da st dung trong nghién cru
nay twong tw mot sé cong trinh nghién ctvu da coéng
bd. Viéc xac dinh ham lwong nwéc trong da bang
thiét bi dwa trén nguyén tac tu dién cé do chinh xac
cao va dé sir dung 23

Két luan

Nhém nghién ciru da bao ché dwoc kem boi da
dua trén sw két hop cac thanh phan dwdng 4m da
theo cac co ché hat Am, khéa dm va lam mém da
(bang 6). S&n phdm co thé chéat dep, dé& boi thanh
I&p mdng trén da, bam dinh tbt, thdm tét, hoan toan
khong kich &ng da, cung cap nwéc va lwu gilk nwéc
trén da tét trong vong 4 gi® theo déi trén thd.
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Tong hop cac tac nhan tiém ning khang nam
1,5-diaryl-1H-imidazol

Poan Qudc Hoai Nam', Ngo Hoang Viét2, Trwong Ngoc Tuyén®*

'Khoa Y Duoc, Dai hoc Van Lang
2Khoa Duwoc, PH. Y Duge TP. Ho Chi Minh
"E-mail: truongtuyen@ump.edu.vn

Summary
As antifungal activity of heterocyclic 1H-imidazole, inclusive of 1,5-diaryl-1H-imidazole derivatives, is increasingly
concemed, 1,5-diaryl-1H-imidazole derivatives were prepared by two synthetical pathways: One by condensation
reaction of imines and p-tosylmethyl isocyanide (TosMIC), in which imine derivatives were synthesized to serve as
intermediate products, and the other by oxidation of 1,5-diaryl-1H-imidazole derivatives with methylthio substituent.
Thereby, 16 imine derivatives and 23 derivatives of 1,5-diaryl-1H-imidazole were obtained and structurally defined.

These compounds would be subjected to future studies on evaluation of their antifungal activity.
Keywords: Imine, 1,5-diaryl-1H-imidazole, TosMIC, heterocyclic ring, antifungal.

Dat van dé

Khi hau nhiét d&i gi6 mua & Viét Nam la diéu kién
thich hop cho bénh ndm da phat trién. Cac thudc tri
nam da thyc té khéng nhiéu, chd yéu thudc nhém azol
(ketoconazol, clotrimazol, miconazol,...) va gan day
Ia terbinafin. V&i cac lwa chon diéu tri han ché, viéc
st dung thuéc Ip lai va chwa hop ly 1a nguy&n nhan

dan dén tai phat va phat trién cac ching ndm khang
thudc . Hoat tinh khang ndm clia dj vong 1H-imidazol,
mét di vong quan trong va cé mét trong nhiéu hoat
chat (*ng dung trong lam sang nhu ketoconazol
(khang n&dm), mebendazol (diét giun san)...?, cho
dén nay van rat dwoc quan tam phat trién, trong d6
c6 cac dan chat 1,5-diaryl-1H-imidazol . V&i mong
mudn tim ra hoat chat khang nAm méi, nghién ctru
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da thwc hién tdng hop cac dan chét 1,5-diaryl-1H-
imidazol lam nguyén liéu cho cac danh gia hoat tinh
khang ndm sau nay.

Nguyén liéu, thiét bi va phwong phap
nghién clru

Nguyén liéu va thiét bi

Hoa chét, dung méi dwoc st dung truc tiép khong
tinh ché thém (cac hang Merck, Sigma-Aldrich,
Fischer Scientific, AK Scientific). Sac ky I&p méng
(SKLM) str dung ban nhoém silica gel 60 F,,, d6 day
0,2 mm (Hang Merck). Sac ky cét (SKC) str dung
silica gel c& hat 0,040 - 0,063 mm (Hang Merck). Diém
chdy (mp) dwoc do bang may Sanyo-Gallenkamp.

A

A ~0 B
. EtOH (THF), RT
H,N

- Hzo

Aldehyd Amin

B N
QD\@A (SMe)
MeS (m@

IM01, IM04, IM05, IM15, IM16, 2b, 2e

XN ' A
& - p-MeCgH,SO,H B>
;

INO1 " IN16

Oxone, THF

—_—
-10°C-RT
MeO,S (B)

Phé hdng ngoai dwoc do bang may FT-IR 8101
Shimadzu. Phé 'H-NMR do bang may Bruker AC 200
MHz va 500 MHz.

Phwong phap nghién ctru

Téng hop cdc dan chat imin ter aldehyd
va amin

Hoa tan aldehyd & nhiét dd phong (RT) bang luvong
vira du EtOH ho&c THF néu aldehyd kho tan. Sau do,
thém amin twong &ng vao, tda xuét hién ngay hodc
sau 5 - 30 phut. Kiém tra phan rng bdng SKLM. Tinh
ché san pham thd bang két tinh lai trong dung moi
thich hop. SAy & 60 °C va can, tinh hiéu suét.

A \
!
) L,
TosMIC, K,CO4, t°C 1

3

v
Imin 1,5-Diaryl-1H-imidazol

IM01 - IM16

N
43\©A (SO2Me)

IM17 - IM23

Hinh 1. (A) Phan dng ngung tu cac dén cQét imin voi TosMIC;
(B) Phan tmg oxy héa cac dan chat methyithio bang oxone, véi cac dan chat 2b va 2e da duoc trinh bay truéc day

Phén irng téng hop cdc dan chéat 1,5-diaryl-1H-
imidazol

Phan tng ngung tu céc dan chét imin véi TosMIC:
Cac dan chat imin véi p-tosylmethyl isocyanid
(TosMIC; 1,0 - 1,5 equiv.), xtc tac la K,CO, (2,0 - 3,0
equiv.) dwoc hoa tan trong hé dung méi MeOH — DME
(dimethoxyethan) (2 : 1; 150 mL) & méi trwdng khi
tro (Ar hogc N,). Bun hdi lvu phan ¢ng qua dém .
H&n hop sau d6 duwoc cd quay, chiét sdn phadm béng
ethyl acetat (EA), lac v&i dung dich NaCl bdo hoa, roi
lam khan bang MgSO,. C6 quay dich chiét dwoc san
phdm thé. Tinh ché san pham thd bang két tinh lai
hodc SKC v&i hé dung mai thich hop. Sy & 60 °C va
can tinh hiéu suét.

Phan tng oxy héa céc dan chét methyithioaryl-
1H-imidazol: Cac dan chét 1H-imidazol c6 nhém
methylthio (MeS-) dwoc hoa tan trong THF rdi lam
lanh vé& khoang -10 °C. Thém ti tir dung dich oxone
(2KHSO,.KHSO,.K,SO,; 2,5 equiv.) trong nuwdc roi
tang dan nhiét d6 dén RT, nhém MeS-— sé bi oxy hoéa
thanh nhom methylsulfonyl (MeSO,-). Két thic phan
trng, lam lanh hon hop bang nwéc da va chiét voi

dicloromethan (DCM). Dich chiét duoc rira véi NaCl
b&o hoa, lam khan v&i Na,SO, va c¢b quay thu san
pham thd Bl Tinh ché san pham thé bang két tinh lai
trong EA. S8y & 60 °C va can tinh hiéu suat.

Két qua va ban luan

Téng hop cac dan chat imin

D3 tbng hop dwoc 16 imin (INO1 - IN16) voi hiéu
suat 50 — 96 %. Céc imin nay dwoc dinh tinh so bod
béng diém chay, SKLM va phé FT-IR (Khong trinh
bay di liéu).

Téng hop cac dan chét 1,5-diaryl-1H-imidazol

Phéan tng ngwng tu cdc dan chat imin v&i
TosMIC: Pa tébng hop dwoc 16 dan chat imidazol
(IMO1 - IM16) v&i hiéu suét tv thdp dén cao va tw
nghién ctru tredc do “ rat ra dwoc mot sd nhan xét.
V&i nhém p-methylthioaryl gén trén N ctia imin twong
¥ng (p-MeS—-Ar-N=), nhém hut dién t& (O,N-, Cl-
hay Br-) trén aryl con lai cang manh thi hiéu suat
cang tang, nhw nhém p-O,N- (2e, 66 %) cho hiéu
suat cao hon nhom m-O,N- (2c, 12 %), hoac trwdng
hop ¢6 2 nhém 2,4-diCl- (IM01, 33 %) hay 3,4-diCl-
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(IM03, 83 %) cho hiéu suat cao hon 1 nhém p-Cl-
(IM02, 7,5 %). V&i nhém p-methylthioaryl gan trén C
cla imin twong &ng (p-MeS-Ar-CH=), cac halogen
trén aryl con lai cho hiéu suat & mdc trung binh, tuy
nhién s thay déi hiéu suat khéng twong (rng véi hiéu
&ng clia cac halogen. Véi cac di vong gén trén N
cla imin twong rng, pyridin hat dién t& cong thém
cac nhém hat 5-Cl- (2i, 65 %) cho hiéu suét cao hon
pyridin khdng cé nhom hut (2g, 35 %); trai lai thiazol
(2h, 10 %) v&i kha nang hat dién t& kém hon dan
dén cho hiéu suat thip hon hai trwong hop trén. Thoi
gian thyc hién phan (rng khéng anh hwéng nhiéu dén
hiéu suat . Kéo dai thoi gian phan (rng lam TosMIC
bi phan hiy va dd tan kém ctia moét s imin trong hé
dung mdi MeOH - DME ciing khién phan t&ng xay ra
v&i hiéu suét thap.

Phén trng oxi héa cdc dan chat methyilthioaryl-
1H-imidazol: D4 tong hop dwoc 07 dan chéat (IM17
- IM23) v&i hiéu suét cao. Trong do, IM22 va IM23
duwoc tébng hop tir cac dan chat 1H-imidazol 2b va
2e twong ng da dwoc trinh bay trwdc day @, Sy
thay ddi vi tri ctia nhém p-MeS— trén tirng nhém aryl
(vi tri 1 ho&c 5) déu cho hiéu suét cao (90 — 98 %).
Cac nhom hut dién t&¢ manh nhw p-O,N-, 2,4 -diCl-,
o-F— hay m-F— (8 - 14 gi&’) can thai gian phan (ng dai
hon so v&i cac nhém hat dién t&r yéu nhw p-Cl- hay
p-Br— (3,5 -5 gi®).

Cac dan chat nay dwoc xac dinh clu truc béng
diém chay, SKLM, phd FT-IR, MS, 'H-NMR va
C-NMR déu cho thdy phu hop véi céng thic
dw doan.

5-(2,4-Diclorophenyl)-1-(4-methylthiophenyl)-1H-
imidazol (IM01): Tinh thé hinh vay, vang nhat. Hiéu
suat 34 %. Mp 135-137 °C. FT-IR (KBr, v cm"): 2920
(MeS); 1598,9 (C=N). MS (ESI, m/z): C,H,,CIN,S
[M+H]* dy kién: 335,0177; tim thay: 335,0029.
'H-NMR (500 MHz, CDCI,, § ppm): 7,37 (d, 1H, J =2
Hz, H,); 7,37 (d, 1H, J=2Hz,H,); 7,24 (d, 1H, J=0,5
Hz, H,); 7,20 - 7,15 (m, 3H, H,,, H,, H..); 7,14 (d, 1H,
J=8,5Hz,H); 7,01 -6,99 (m, 2H, H,, H,); 2,46 (s,
3H, H,,)). ®C-NMR (125 MHz, CDClI,, § ppm): 138,9;
138,5; 135,8; 135,2; 132,9; 131,5; 130,6; 129,4;
128,2; 127,6; 125,8; 124,4; 122,7; 15,9.

5-(4-Clorophenyl)-1-(4-methylthiophenyl)-1H-
imidazol (IM02): Tinh thé hinh kim, khéng mau. Hiéu
suat 7,5 %. Mp 132 - 133 °C. FT-IR (KBr, v cm™):
2900 (MeS); 1542 (C=N). MS (ESI, m/z): C,.H,.CIN,S
[M+H]* dy kién: 301,0566; tim thay: 301,0438.
'H-NMR (500 MHz, CDCIl,, 5 ppm): 7,71 (s, 1H, H,);
7,27 - 7,23 (m, 5H, H,, H,,, H_., H_, H.); 7,10 - 7,09
(m, 4H, H,, H,, H_, H,); 2,51 (s, 3H, H,,)). *C-NMR

(125 MHz, CDCl,, 5 ppm): 138,4; 138,1; 135,5; 134,0;
131,4; 131,0; 129,5; 129,1; 127,5; 124,3; 122,4; 15,8.
5-(3,4-Diclorophenyl)-1-(4-methylthiophenyl)-1H-
imidazol (IM03): Tinh thé khéng mau. Hiéu suét 83 %.
Mp 151 - 152 °C. FT-IR (KBr, v cm™): 2918 (MeS);
1600,8 (C=N). MS (ESI, m/z). C, ,H,,CI,N,S [M+H]*
du kién: 335,0177; tim thay: 335,0150. "H-NMR (200
MHz, CDCl,, 6 ppm) 7,69 (s, 1H, H,), 7,34 - 7,27 (m,
4H, H,, Hy, H,, H,), 7,30 (s, 1H, H,), 7,41 - 7,07 (m,
2H, H,, H,), 6,88 (dd, J = 2,2, 8,4 Hz, 1H, H,,), 2,52
(s, 3H, H,,.). ®*C-NMR (50 MHz, CDCI,, & ppm) 140,6;
140,2; 133,5; 133,4; 132,4; 131,4; 131,1; 130,3;
130,1; 127,8; 127,7; 126,6; 16,1.
1-(4-Clorophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM04): Tinh thé hinh kim, khéng mau.
Hiéu suét 25 %. Mp 133 - 134 °C. FT-IR (KBr, v
cm™): 2920,0 (MeS); 1544,9 (C=N). MS (ESI, m/z):
C,H,;.CIN,S [M+H]" dw kién: 301,0566; tim thay:
301,0415. "H-NMR (500 MHz, CDCI,, & ppm): 7,94
(d, 1H, J=1Hz, H)); 7,54 (d, 2H, J = 8,5 Hz, H,,
H,); 7,30 (d, 2H, J = 8,5 Hz, H,, H,); 7,24 (d, 1H,
J=1Hz H,); 7,20 (d, 2H, J = 8,5 Hz, H,,, H.); 7,07
(d,2H,J=8,5Hz,H,, H,); 2,45 (s, 3H, H,, ). *C-NMR
(125 MHz, CDCl,, 6 ppm): 139,2; 138,5; 135,8; 133,9;
133,1; 129,5; 129,0; 127,6; 127,2; 122,7; 121,3; 15,6.
1-(4-Bromophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM05): Tinh thé hinh kim, khéng mau.
Hiéu suét 33 %. Mp 158 - 159 °C. FT-IR (KBr, v
cm™): 2920,0 (MeS); 1537,2 (C=N). MS (ESI, m/z):
C,,H,,BrN,S [M+H]* dw kién: 345,0061; tim thay:
345,0104. 'H-NMR (500 MHz, DMSO-d,, & ppm):
794 (d, 1H, J = 1 Hz, H)); 7,67 (d, 2H, J = 9 Hz,
H,, Hy); 7,24 - 7,23 (m, 3H, H,, H,., H.); 7,20 (d, 2H,
J=85Hz H,, H,); 7,07 (d, 2H, J = 8,5 Hz, H,,
Hy); 2,44 (s, 3H, H,,). ®*C-NMR (125 MHz, DMSO-d,,
8 ppm): 139,1; 138,4; 135,7; 134,1; 133,6; 129,0;
128,3; 127,1; 124;2; 123,2; 122,1; 15,5.
1-(4-Fluorophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM06): Tinh thé hinh kim, khéng mau.
Hiéu suét 33 %. Mp 119 - 120 °C. FT-IR (KBr, v
cm): 2920,0 (MeS); 1604,7 (C=N). MS (ESI, m/z):
C,H,;FN,S [M+H]" dw kién: 285,0861; tim thay:
285,0792. "H-NMR (500 MHz, DMSO-d,, 5 ppm):
791 (d, 1H, J=1Hz H,);, 7,33-7,31 (m, 4H, H,,
H,, H,, H.); 7,23 (d, 1H, J =1 Hz, H,); 7,19 (d, 2H,
J=85Hz,H,, H,), 7,06 (d, 2H, J = 8,5 Hz, H,,, H,);
2,44 (s, 3H, H, ). "C-NMR (125 MHz, DMSO-d,,
8 ppm): 162,2; 139,3; 138,9; 135,2; 133,4; 130,6;
128,5; 127,4; 123,1; 122,6; 116,3; 16,0.
1-(4-lodophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM07): Tinh thé hinh kim, khéng mau.
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Hiéu suat 22 %. Mp 175 - 176 °C. FT-IR (KBr,
v.em™): 2918,1 (MeS); 1539,1 (C=N). MS (ESI, m/z):
C,.HIN,S [M+H]* dw kién: 392,9923; tim thay:
392,9781. "H-NMR (500 MHz, DMSO-d,, 5 ppm):
7,92(d,1H,J=1Hz,H,); 7,82(d, 2H, J=8,5Hz, H,,
H,); 7,23 (d, 1H, J=1Hz, H,); 7,20 (d, 2H, J = 8,5
Hz, H,, H,); 7,08 - 7,06 (m, 4H, H,., H,,, H.., H,); 2,45
(s, 3H, H,,.). ®C-NMR (125 MHz, DMSO-d,, 5 ppm):
139,6; 138,2; 137,9; 135/4; 134,8; 128,4; 128,1;
127,2; 124,8; 122,5; 98,8; 15,9.
5-(2,4-Diclorophenyl)-1-(4-nitrophenyl)-1H-
imidazol (IM08): Tinh thé hinh khéi, khéng mau.
Hiéu suat 60 %. Mp 171 - 172 °C. FT-IR (KBr,
v cm™): 15658,4 (C=N); 1593,1 (NO,). MS (ESI, m/z):
C,.H,CLO,N, [M+H]* dw kién: 334,0150; tim thay:
334,0023. "H-NMR (500 MHz, CDCIl,, 5 ppm): 8,25 -
8,22 (m, 2H, H,, H,); 7,94 (d, 1H, J=1Hz, H,); 7,39
(d, 1H, J =1 Hz, H,); 7,30-7,25 (m, 5H, H,, H,, H,,,
H,., Hy). “C-NMR (125 MHz, CDCl,, & ppm): 147,5;
142,6; 139,5; 135,8; 135,2; 134,0; 131,2; 130,3;
128,4; 127,8; 124,6; 122,5; 122,3.
5-(4-Bromophenyl)-1-(4-clorophenyl)-1H-imidazol
(IM09): Tinh th& hinh khéi, nau nhat. Hiéu suét 40
%. Mp 169 - 170 °C. FT-IR (KBr, v cm™): 15449
(C=N). MS (ESI, m/z): C,;H, CIBrN, [M+H]" dw kién:
332,9794; tim thay: 332,9644. "H-NMR (500 MHz,
CDCl,, 6 ppm): 7,76 (d, 1H, J = 1 Hz, H,); 7,43 -
7,38 (m, 4H, H,, H,, H,, H,); 7,29 (d, 1H, J = 1 Hz,
H,); 7,12 (d, 2H, J = 8,5 Hz, H,,, H.); 6,99 (d, 2H,
J = 8,5 Hz, H,, H,). ®C-NMR (125 MHz, CDCI,, 35
ppm): 138,9; 136,2; 133,5; 133,3; 132,4; 1321,
129,5; 128,4; 123,1; 122,5; 121,9.
1,5-Di(4-bromophenyl)-1H-imidazol (IM10):
Tinh thé hinh khéi, khéng mau. Hiéu suét 30 %. Mp
175 - 176 °C. FT-IR (KBr, v cm™): 1546,8 (C=N). MS
(ESI, m/z): C,H, Br,N, [M+H]* dw kién: 378,9362; tim
thay: 378,9127. "H-NMR (500 MHz, CDCl,, 5 ppm):
7,69 (d, 1H,J=1Hz, H,); 7,54 (d, 2H, J=9 Hz, H,,
Hy); 7,41 (d, 2H, J = 8,5 Hz, H,, H,); 7,26 (d, 1H,
J=1Hz,H,);7,05(d, 2H, J=8,5Hz, H,, H); 6,99 (d,
2H, J = 8,5 Hz, H,,, H,.). ®C-NMR (125 MHz, CDCI,,
3 ppm): 138,5; 136,2; 134,6; 132,8; 132,4; 132,0;
128,9; 124,1; 123,4; 122,5; 122,2.
5-(4-Bromophenyl)-1-(p-tolyl)-1H-imidazol (IM11):
Tinh thé khdi, vang nhat. Hiéu suét 8 %. Mp 145 - 146
°C. FT-IR (KBr, v cm™): 2922,0 (Me); 1544,9 (C=N).
MS (ESI, m/z). C,H,,BrN, [M+H]* dw kién: 313,0341;
tim thay: 313,0206. 'H-NMR (500 MHz, CDCl,,
3 ppm): 7,70 (d, 1H, J=1Hz, H,); 7,38 (d, 2H, J=9
Hz, H,, H); 7,27 (d, 1H, J =1 Hz, H,); 7,21 (d, 2H,
J=8Hz, H,, H,); 7,06 (d, 2H, J =8 Hz, H,, H,); 7,00

(d,2H,J=8,5Hz,H,,H,),2,39 (s, 3H, H,, ). ?"C-NMR
(125 MHz, CDCIl,, 5 ppm): 138,6; 137,9; 135,2; 132,8;
132,4;132,2; 130,1; 128,4; 123,7; 123,5; 122,4; 21 ,4.
5-(4-Bromophenyl)-1-(4-fluorophenyl)-1H-
imidazol (IM12): Tinh th& hinh khéi, nau nhat. Hiéu
suat 50 %. Mp 117 - 118 °C. FT-IR (KBr, v cm™):
1514,0 (C=N). MS (ESI, m/z): C H, BrFN, [M+H]*
du kién: 317,0090; tim thay: 317,0267. "H-NMR (500
MHz, CDCI,, & ppm): 7,70 (s, 1H, H,); 7,40 (d, 2H,
J=9Hz, H,, H,); 7,27 (d, 1H, J=0,5Hz, H,); 7,18 -
7,09 (m, 4H, H,, H,, H_, H,); 6,98 (d, 2H, J = 8,5 Hz,
H,., H,). ®C-NMR (125 MHz, CDCl,, 5 ppm): 162,3;
138,9; 135,4; 132,3; 132,1; 131,5; 128,6; 123,0;
122,8; 122,5; 116,8.
1-(4-Bromophenyl)-5-(2,3-dimethoxyphenyl)-1H-
imidazol (IM13): Tinh thé hinh kim, vang nhat. Hiéu
suat’5 %. Mp 182 - 183 °C. FT-IR (KBr, v cm™): 2817,8
(MeO); 1550,7 (C=N). MS (ESI, m/z): C,H,.BrO,N,
[M+H]* dw kién: 359,0396; tim thay: 359,0267.
'H-NMR (500 MHz, CDCI,, & ppm): 7,75 (d, 1H,
J=1H, H,); 7,44 (d, 2H, J = 8,5 Hz, H,, H,); 7,22
(d, 1H, J = 0,5 Hz, H,); 7,03 - 6,99 (m, 3H, H,, H,,
H,); 6,91 (dd, 1H, J = 1,5 Hz, 8,5 Hz, H,); 6,77 (dd,
1H, J=1,5Hz, 8 Hz, H,); 3,82 (s, 3H, H,,,); 3,50 (s,
3H, H,,.,)- *C-NMR (125 MHz, CDCl,, 5 ppm): 152,4;
149,1; 139,2; 135,1; 134,7; 133,6; 132,2; 123,9;
123,7; 122,8; 122,3; 119,8; 115,9; 60,6; 58,9.
5-(2,3-Dimethoxyphenyl)-1-(4-nitrophenyl)-1H-
imidazol (IM14): Tinh thé hinh kim, khéng mau.
Hiéu suét 8 %. Mp 170 - 171 °C. FT-IR (KBr, v cm):
2942,2 (MeO); 1598,9 (C=N); 1515,9 (NO,). MS (ESI,
m/z): C,,H,,O,N, [M+H]* dy kién: 326,1141; tim thay:
326,1020. "H-NMR (500 MHz, CDCl,, 5 ppm): 8,20 (d,
2H, J =9 Hz, H,, H,); 7,88 (s, 1H, H,); 7,30 (d, 2H,
J=9Hz,H,, H,), 7,26 (s, 1H, H,); 7,08 (t, 1H, J =8
Hz, H,); 6,96 (dd, 1H, J=1,5Hz, 8 Hz, H,); 6,88 (dd,
1H, J=1,5Hz, 8 Hz, H,); 3,81 (s, 3H, H,,,); 3,45 (s,
3H, H,,.,)- *C-NMR (125 MHz, CDCl,, 5 ppm): 152,5;
148,1; 147,8; 141,2; 138,9; 135,5; 125,3; 123,9;
122,4;122,2; 122,0; 118,9; 115,2; 60,6; 59,1.
1-(2-Fluorophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM15): Tinh thé vang. Hiéu suét 63 %. Mp
94 - 95 °C. FT-IR (KBr, v cm™): 1513,8 (C=N). MS
(ESI, m/z): C,H,FN,S [M+H]* dy kién: 285,0861;
tim thdy: 285,0780. 'H-NMR (500 MHz, CDCI,,
8 ppm): 7,65 (s, 1H, H,), 7,41-7,34 (m, 1H, H,), 7,22-
7,20 (m, 2H, H,,, H), 7,18 (s, 1H, H,), 7,13 - 7,01 (m,
5H, H,, H,, H,, H,, H.), 2,43 (s, 3H, H,,.). C-NMR
(125 MHz, CDCl,, 5 ppm): 158,4; 139,2; 138,9; 136,5;
130,1; 129,5; 127,8; 127,6; 125,6; 123,6; 123,0;
122,4; 115,9; 15,8.
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1-(3-Fluorophenyl)-5-(4-methylthiophenyl)-1H-
imidazol (IM16): Tinh thé khéng mau. Hiéu sut 85 %.
Mp 143 - 144 °C. FT-IR (KBr, v cm™): 1512,9 (C=N).
MS (ESI, m/z). C,H,,FN,S [M+H]" dw kién: 285,0861;
tim thay: 285,0586. 'H-NMR (500 MHz, CDCl,,
8 ppm): 7,68 (s, 1H, H,), 7,42 - 7,31 (m, 1H, H,), 7,23
(s, 1H,H,), 7,16-6,90 (m, 7H, H,, H,, H., H,., H,,, H,
Hg), 2,45 (s, 3H, H,,). *C-NMR (125 MHz, CDCl,, &
ppm) 165,9; 160,9; 139,3; 139,1; 131,6; 129,7; 129,1;
126,8; 122,0; 116,1; 115,7; 114,0; 113,5; 16,0.
5-(2,4-Diclorophenyl)-1-(4-methylsulfonylphenyl)-
1H-imidazol (IM17): Tinh thé hinh kim, khéng mau.
Hiéu suét 90 %. Mp 117 - 118 °C. FT-IR (KBr, v cm™):
2916,2 (MeSO,); 1595,0 (C=N); 1301,9 (SO,). MS
(ESI, m/z): C, H,,CLLO,N,S [M+H]" dw kién: 367,0075;
tim thay: 366,9915. 'H-NMR (500 MHz, CDCl,,
3 ppm): 8,05 (s, 1H, H,); 7,97 (d, 2H, J = 8,5 Hz, H,,
H,); 7,42 (d, 1H, J = 2 Hz, H,); 7,34 - 7,29 (m, 4H,
H,, Hg, Ho., Hy); 7,27 (s, 1H, H,); 3,09 (s, 3H, H,,).
BC-NMR (125 MHz, CDCI,, 5 ppm): 141,2; 140,5;
139,6; 135,8; 135,2; 133,9; 131,5; 130,8; 129,1;
128,4; 127,1; 122,9; 122,5; 50,1.
1-(4-Clorophenyl)-5-(4-methylsulfonylphenyl)-
1H-imidazol (IM18): Tinh thé khéng mau. Hiéu suét
95 %. Mp 198 - 190 °C. FT-IR (KBr, v cm™): 2920,0
(MeSO,); 1600,8 (C=N); 1309,6 (SO,). MS (ESI,
m/z). C,,H,,CIN,O,S [M+H]" dw kién: 333,0465; tim
thay: 333,0231. 'H-NMR (500 MHz, CDCl,, 5 ppm):
8,05 (s, 1H,H,); 7,86 (d, 2H, J=8,5Hz, H_., H,); 7,57
(d, 2H, J=8,5Hz, H,, H); 7,46 (s, 1H, H,); 7,39 (d,
2H, J=8,5Hz,H,, H,); 7,36 (d, 2H, J = 8,5 Hz, H,,
Hy): 3,21 (s, 3H, H,,.). ®C-NMR (125 MHz, CDCI,,
o ppm): 141,4; 138,9; 137,8; 135,1; 133,9; 133,5;
129,8; 128,5; 128,2; 121,9; 121,3; 49,8.
1-(4-Bromophenyl)-5-(4-methylsulfonylphenyl)-
1H-imidazol (IM19): Tinh thé hinh kim, khéng mau.
Hiéu suét 92 %. Mp 201 - 202 °C. FT-IR (KBr, v cm):
2918,1 (MeSO,); 1598,9 (C=N); 1311,5 (SO,). MS
(ESI, m/z): C,,H,,BrN,O,S [M+H]" dw kién: 376,9960;
tim thay: 376,9840. 'H-NMR (500 MHz, CDCl,,
3 ppm): 8,05 (d, 1H, J=1Hz, H,); 7,86 (d, 2H, J= 8,5
Hz, H,, H,); 7,71 (d, 2H, J=8,5Hz, H,, H); 7,46 (s,
1H,J=1Hz,H,);7,39(d, 2H, J=8,5Hz, H,, H,); 7,29
(d, 2H, J=9 Hz, H,, H,); 3,21 (s, 3H, H,,.). *C-NMR
(125 MHz, CDCIl,, 6 ppm): 141,3; 138,9; 137,9; 135,7;
134,8; 132,4; 128,9; 128,4; 125,1; 122,9; 122,5; 48,7.
1-(2-Fluorophenyl)-5-(4-methylsulfonylphenyl)-
1H-imidazol (IM20): Tinh thé khéng mau. Hiéu suét
95 %. Mp 219 - 220 °C. FT-IR (KBr, v cm): 2908,5
(MeSO,); 1600,8 (C=N); 1301,9 (SO,). MS (ESI,
m/z). C,H,FN,O,S [M+H]" dw kién: 317,0760;

16" 13

tim thay: 317,0537. 'H-NMR (500 MHz, CDCl,, &
ppm): 7,82 (d, 2H, J = 8,5 Hz, H,,, H,); 7,75 (s, 1H,
H,); 7,48-7,44 (m, 1H, H,); 7,43 (s, 1H, H,); 7,32 (d,
2H, J=8,5Hz, H,, H,); 7,29 - 7,21 (m, 3H, H,, H,,
H,); 3,03 (s, 3H, H,,.). *C-NMR (125 MHz, CDCI,
d ppm): 158,1; 141,5; 138,6; 137,9; 135,6; 129,2;
128,9; 128,4; 125,9; 123,6; 123,0; 122,6; 115,9; 51,3.

1-(3-Fluorophenyl)-5-(4-methylsulfonylphenyl)-
1H-imidazol (IM21): Tinh thé khéng mau. Hiéu suét
98 %. Mp 157 - 158 °C. FT-IR (KBr, v cm™): 2910,4
(MeSO,); 1596,9 (C=N); 1301,9 (SO,). MS (ESI,
m/z): C, H ,FN,O,S [M+H]" dw kién: 317,0760; tim
thay: 317,0524. "H-NMR (500 MHz, CDCl,, 5 ppm):
7,85 (d, 2H, J = 8,5 Hz, H,, H.); 7,80 (s, 1H, H,);
7,45 - 7,40 (m, 2H, H, H); 7,33 (d, 2H, J = 8,5 Hz,
H,., Hy); 7,17 (dt, 1H, J = 2 Hz, 8,25 Hz, H,); 6,99 (d,
1H, J=8Hz, H,), 6,95 (d, 1H, J =9 Hz, H,); 3,05 (s,
3H, H,,.). ®*C-NMR (125 MHz, CDClI,, 6 ppm): 163,7;
141,3; 139,5; 138,4; 138,0; 135,7; 131,4; 128,9;
128,2; 122,6; 117,3; 114,8; 108,1; 49,9.

5-(4-Bromophenyl)-1-(4-methylsulfonylphenyl)-
1H-imidazol (IM22): Tinh thé hinh kim, khéng mau.
Hiéu suat 96 %. Mp 207 - 209 °C. FT-IR (KBr, v cm™):
2923,9 (MeSO,); 1595,0 (C=N); 1301,9 (SO,). MS
(ESI, m/z): C,,H,,BrN,O,S [M+H]" dw kién: 376,9960;
tim thay: 376,9712. 'H-NMR (500 MHz, CDCl,,
3 ppm): 8,09 (d, 1H, J = 1 Hz, H,); 8,02 (d, 2H,
J=85Hz, H,, H,), 7,54 (dd, 4H, J = 2,5 Hz, 8,5 Hz,
H,., H,, Hy, Hy); 7,34 (d, 1H, J=1Hz, H,); 7,11 (d, 2H,
J =9 Hz, H,, H,); 3,27 (s, 3H, H,,)). ®C-NMR (125
MHz, CDCI,, & ppm): 140,8; 140,3; 138,9; 134,9;
132,4; 132,1; 129,6; 128,5; 123,2; 123,1; 122,8; 48,6.

1-(4-Methylsulfonylphenyl)-5-(4-nitrophenyl)-1H-
imidazol (IM23): Tinh thé hinh kim, vang. Hiéu suét
97 %. Mp 187 - 188 °C. FT-IR (KBr, v cm™): 1596,9
(C=N); 1334,6 (NO,); 1309,6 (SO,). MS (ESI, m/z):
C,H.;N,O,S [M+H]* dw kién: 344,0705; tim thay:
344,0617. "H-NMR (500 MHz, CDCI,, & ppm): 8,18
(d, 2H, J=8,5 Hz, H,,, H.); 8,06 (d, 2H, J = 8,5 Hz,
H,., Hg) 7,82 (s, 1H, H,); 7,47 (s, 1H, H,); 7,41 (d,
2H, J = 8,5 Hz, H,, H,); 7,30 (d, 2H, J = 9 Hz, H,,
Hy); 3,13 (s, 3H, H,,)). ®*C-NMR (125 MHz, CDCI,
S ppm): 147.8; 140,6; 140,3; 139,2; 137,9; 135,44,
129,8; 126,1; 124,5; 122,9; 122,5; 54,6.

Két luan va dé nghi

Nghién ctru da téng hop 16 dan chét imin trung
gian, tlr d6 téng hop va xac dinh cAu tric thanh cong
23 dan chéat 1,5-diaryl-1H-imidazol, gém 16 dan chét
tr phdn (rng ngwng tu cac dan chét imin véi TosMIC
va 7 dan chét tir phan (rng oxy héa nhém methylthio
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bang oxon. Trong twong lai, cac dan chat nay sé Ia
nguyén liéu cho cac thlr nghiém danh gia hoat tinh
khang ndm cling nhw cac hoat tinh sinh hoc khéc.
Bén canh do, v&i phwong phap tbng hop tiém nang,
cu tric cla cac dan chat 1,5-diaryl-1H-imidazol hira
hen tiép tuc dwoc mé réng voi sw da dang hoéa cac
nguyén liéu aldehyd hay amin dwgc str dung.
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Hinh 6. Buong chuén dinh lugng canthin-6-on

Két luan

Hop chét canthin-6-on da dwoc phan 1ap tir ré cay
ba bénh, xac dinh ciu tric va xac dinh dd tinh khiét
bang HPLC. Két qua nghién ctu da thu duwoc hop
chét cé dd tinh khiét cao (99,1%). Nghién ctvu da st
dung hop chét phan lap dwoc dé xay dwng phwong
phéap dinh tinh, dinh lwong canthin-6-on bang phwong
phap HPLC. Ung dung phwong phap dé dinh tinh
va dinh lwgng canthin-6-on trong mau dwoc liéu ba
bénh cho két qua phan tich tét.

Nghién ctru nay duworc tai tro béi Hqc \(ién KH va CN,
Vién Han lam KH va CN Viét Nam (ma sé dé tai GUST.STS.
DT2017-HHO1).
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