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TONG HOP MOT SO DAN XUAT CUA
[(BENZIMIDAZOL-2-YL)SULFANYL]JACETAMIDE

NGUYEN TIEN CONG’, PHAM XUAN PHU"”

TOM TAT
1H-Benzo[d]imidazole-2-thiol hay 2-mercaptobenzimidazole duwoc tao thanh qua
phan ung gitta ortho-phenylendiamine va carbon disulfide khi c6 mar potassium
hydroxide. 2-Mercaptobenzimidazole duwoc chuyén héa lan lwot thanh bén ddn xudt cia
[(benzimidazol-2-yl)sulfanyl]acetamide qua phdn trng vdi cdac chloroacetamide tuwong vng.
Cdu tric ciia cdc hop chat tong hop dwoc xdc nhdn qua phé IR va "H-NMR. Céc amide thu
dwoc khong thé hién hoat tinh khang vi sinh vdt kiém dinh.
Tir khéa: 2-mercaptobenzimidazole, [(benzimidazol-2-yl)sulfanyl]acetamide.
ABSTRACT

Synthesizing some derivatives of [(benzimidazol-2-yl)sulfanyl]acetamide

The reaction of ortho-phenylendiamine with carbon disulfide in the presence of
potassium hydroxide creates 1H-benzo[d]imidazole-2-thiol or 2-mercaptobenzimidazole.
This compound is converted to four [(benzimidazol-2-yl)sulfanyl]acetamide derivatives
through the reactions with chloroacetamides, respectively. The structures of these
compounds were identified by IR and *H-NMR spectra. These acetamides were not found
to have antimicrobial activities.

Keywords: 2-mercaptobenzimidazole, [(benzimidazol-2-yl)sulfanyl]acetamide.

1.  Piatvindé

Céc dén xuat cua 2-mercaptobenzimidazole 14 mot trong cac nhom dén xuat quan
trong nhét ciia di vong benzimidazole. Pay 1a nhom cac hop chat d dugc thdy cé hoat
tinh sinh hoc hét strc phong phti nhur khang khuan, khang nam, khang histamine, 1am
giam dau, ... [3]. Cac amide ciing dwuoc nhiéu tac gia quan tim do hoat tinh khang
khuan, khang ndm [1], khang viém, giam dau [5] hay kha ning diét giun san [7], ... cua
chiing. Trong d6, cac amide 1a dan xuit ciia 2-mercaptobenzimidazole gan day da duoc
téng hop va nghién ciru vé kha niang chdng co giat [2]; khang khuan, khang viém [6]
hay khang khuan, khang nam [8].

" TS, Trwong Dai hoc Su pham TPHCM
SV, Trwong Pai hoc Sw pham TPHCM
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2. Thuc nghiém
Céc hop chét [(benzimidazol-2-yl)sulfanyl]acetamide dugc tong hop theo so do

dudi day:
CICHLCONH,
C[ }SCHZC NH,
cs
CS N oy (3)
KOH
@)

ZT

CICH,CONHAr
— Y SCH,C—NHAr

(4): Ar= 4-CH3CgH,, (5): Ar = CgHs, (6): Ar = 4-
NO,CgH,

Téng hop 2-Mercaptobenzimidazole (2): Pun hoi luu hdn hop phan tmg gém
10,8 g ortho-phenylenediamine cung 5,65 g KOH, 7,67 g CS,, 100 ml ethanol 96% va
15 ml nudc trong 3 gio. Sau do, thém 1,5 g than hoat tinh va dun s6i trong khoang 10
phdt rdi loc bo than hoat tinh. Dung dich qua loc duge thém vao 100 ml nudc 4m rdi
dun téi nhiét d6 60-70 °C. Vira khudy vira acid hoa dung dich trén bing acid acetic
lodng. Bé ngudi, loc ldy san pham rdi mang két tinh lai bang nudc néng thu duoc
nhiing tinh thé mau tring, néng chay ¢ 303-305 °C (303-304 °C [6]). Hiéu suét 65%.

Toéng hop cac din xuit cha [(benzimidazol-2-yl)sulfanyl]acetamide: Cho 1,5
g (0,01 mol) (2) cung vdéi 1,38 g K,CO; (0,01 mol) va 15 ml acetone vao mét binh cau
dung tich 100 ml. Thém 0,01 mol chloroacetamide twong tmg. Khudy lién tuc va dun
hoi luu hdn hop phan tng trong 3,0 gio. Dé ngudi, loc bo phan khong tan, rdi vira
khudy vira d6 nudc loc vao cdc nudc lanh. Loc 1ay két tia dem két tinh lai trong
ethanol. Két qua tong hop dugc biéu dién ¢ bang 1.

Nhiét d6 nong chay dugc do trén may SMP3 tai Phong Thi nghiém Hoa htru co,
Khoa Hoa, Trudng Pai hoc Su pham Thanh phé H6 Chi Minh. Phé hdng ngoai duoc
ghi trén may Shimadzu FTIR 8400S duéi dang vién nén KBr, dugc thyc hién tai Khoa
Hoa, Truong Pai hoc Su pham TPHCM. Phé H-NMR duoc ghi trén may Bruker
Avance 500 MHz trong dung m6i DMSO dugc thyc hién tai Phong Phé cong huong tur
hat nhan, Vién Hoéa hoc, Vién Khoa hoc va Cong nghé Viét Nam, Ha N6i hoac Phong
Phan tich Trung tam, Truong PHKH Ty nhién, PHQG Thanh phb H6 Chi Minh.

Céc chat dugc tién hanh thir hoat tinh khang khuén, khang nam tai Phong thir
hoat tinh sinh hoc, Vién Hoa hoc, Vién Khoa hoc va Céng nghé Viét Nam, Ha Noi.
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3.  Két qua va thao luin

Di vong 2-mercaptobenzimidazole dugc tong hop tir ortho-phenylenediamine va
carbon disulfide theo phuong phap d& mo ta trong tai li¢u [4]. San pham thu dugc co
nhiét d6 nong chay phl hop vai sb liéu ma tai liéu [6] d& md ta. Dir liéu pho IR va phd
'H-NMR ciia (2) twong d6i phi hop véi liéu phd IR va phd *H-NMR cia hop chét 2-
mercaptobenzimidazole d& dugc cong bd trong [9]. Trén phd IR cuia (2) xuat hién pic
hip thu ¢ 2567 cm™ dic trung cho dao dong hoa tri cua lién két S-H; trong khi d6, &
3156 cm™ lai xuét hién pic hﬁp thu dac trung cho dao dong hoa tri cua lién két N-H,
dong thoi & 1259 em™ xuat hién pic hp thu ing v6i dao dong hda tri cia lién két C=S.
Piéu d6 chimg t6 ring hop chat 2-mercaptobenzimidazole ton tai dudi ca hai dang hd
bién thiol va thion. Phd *H-NMR ciing cho thay (2) ton tai dudi hai dang hd bién do:
trén phé chi xuét hién hai tin hiéu, mot tin hiéu singlet & 12,51 ppm tng véi hai proton
trong cac nhém S-H va N-H; tin hiéu thir hai (multiplet) & 7,12 ppm véi cudng do gip
hai lan tin hiéu ¢ 12,51 ppm tng Véi bon proton & vong thom. R8 rang, véi cau tric
thiol thi cac proton trong vong thom 1a khéng tuong dwong va s& cho bon tin hiéu khac
nhau. Trong khi do, voi ciu trac thion, ching tao thanh hai bd tin hiéu tng véi hai
nhém proton twong duong va mdi tin higu s& xuat hién dudi dang doublet. Sy chuyén
d6i lién tuc giira hai céu trac thiol va thion 1am cho cac proton khdng con tmg véi mot
trang thai ¢ dinh va cho tin hiéu & dang multiplet.

Khéng chi khac vé mit ciu tao, cac amide dugc ching toi tong hop theo phuong
phdp khac véi phuong phap tong hop cic hop chat [(benzimidazol-2-
yl)sulfanyl]acetamide ma tai liéu [6] ¢4 md ta. Trong tai liéu [4], cac hop chét
[(benzimidazol-2-yl)sulfanylJacetamide duoc diéu ché bang cach cho 1,3- thiazolo[3,2-
a]benzimidazol-3-(2H)-one tac dung v6i cac amine khac nhau. Tuy nhién, trong diéu
kién cua minh, ching tdi thyc hién phan tng thé nucleophile giita (2) voi cac
chloroacetamide dé tao thanh cac hop chit amide thé chtra di vong 2-
mercaptobenzimidazole. Do nguyén tir luu huynh co tinh nucleophile manh, nguyén tur
chlorine ¢ gan nhém >C=0 rit electron, hon nita phan tng dugc thuc hién trong dung
moi acetone la dung méi phan cuc phi proton (thuan lgi cho phan tng Sy2) nén céac
phan tmg déu xay ra d& dang. Két qua téng hop dugc biéu dién ¢ bang 1.

57



Tap chi KHOA HOC BHSP TPHCM S6 47 nim 2013

Béng 1. Két quda tong hop va mét s6 hdp thy tiéu biéu trén phé IR
Cua cac [(benzimidazol-2-yl)sulfanyl]acetamide

Hop e (C) Higu suat Phé IR (v, cm™)
chat (%) N-H |C-Hthom | C-Hno | C=O | C=C, C=N
3372 2960
(3) | 207-9 62 3076 1670 1620
3184 2860
2976
(4) | 204-5 66 3185 3030 1662 1612
2883
2965
(5) | 198-9 54 3368 3010 1674 1596
2805
(6) | 210-1 73 3267 3022 2876 1678 1624

Trén phd IR ciia cac amide, ngodi su xuét hién pic hap thy manh & gan 1670 cm™
dic trung cho dao dong hoa tri cua lién két C=0, cac pic hap thu & viing 2805-2965 cm’
! ddc trung cho dao dong hoa tri cua lién két Csp®-H ciing 1a dau hiéu d& nhan xac nhén
su tao thanh ciia san pham. Céac pic hap thu tiéu biéu trén phd hong ngoai cta cac
amide dugc dan ra & bang 1.

Céu tric cua cac hop chat [(benzimidazol-2-yl)sulfanyl]acetamide dugc xac nhan
qua phd *H-NMR cua ching. Vi cac amide thé (4)-(6), proton trong nhém amide cho
tin hiéu singlet & 10,10-10,52 ppm. Trong khi d6 — giéng nhu dic trung vé phd cia cac
amide khong thé khac [4] — & amide (3) ¢ su lién hop giita nhom NH, va nhém C=0
lam cho lién két C—N mang mot phan dic tinh ciia lién két d6i, vi thé hai proton trong
nhom NH; tré nén khong tuong duong, cho tin hiéu lan luot & 7,48 va 7,37 ppm. Céac
proton trong nhém metylen (H®) cho tin hiéu singlet véi cuong do twong dbi bang 2 &
4,00-4,34 ppm. Su chuyén dbi qua lai giita cac ciu tric:

1 H 5 1
5 N 2 N\
SR == )—SR
3 N// 3 N
4 4 H®
lam cho H! ¢ cing d6 chuyén dich véi H, H? ¢6 cung do chuyén dich véi H® dong
thoi tin hiéu ciia cac proton ndy mét di nét tinh té co dugc do tuwong tac spin-spin. Trén

phd 'H-NMR, cac proton nay tao thanh 2 bo tin hiéu, thuong ¢ dang tu, rong (broad)
hoac ¢ dang multiplet.

Tin hiéu trén phd *H-NMR cua cac hop chat amide (3)-(6) dugc tom tit & bang 2.
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Bdng 2. Tin hiéu trén pho "H-NMR
cua cdc [(benzimidazol-2-yl)sulfanyl]acetamide (5, ppm va J, Hz)

1 H 5 1 H5 8 9
2 N 7 2 N 7 10
)—SCH,C—NH; %SCHZC—NH X
3 N I 3 N I
(0]
4 4 12 11
3) (4-6)
HQP X L4 H23 H® He H7 812 o1
chat
7,48
3) i 7,70 (br), 7,11 12,56 4,00 (br), ] ]
7,22 (br) (m) (s) (s) 7,37
(br)

711 | 1263 | 425 | 1039 | 746, | 7,11 (d, J
(m) (s) (s) s) |J=90)| =90

713 | 1267 | 428 | 1052 | 7,59 (d,
(m) (s) (s) (s) | J=80)

713 | 1266 | 434 | 1010 | 783(d, | 7,23(d, J
(m) (s) (s) (s) | J=85) =8,5)

Ghi cha: Trong hop chdt (4), nhém CHs & vi tri 10 cho tin hiéu singlet ¢ 2,24
ppm, trong hop chat (5), H' cho tin hiéu triplet (J = 8,0 Hz) & 7,05 ppm.

Céc amide (3)-(6) d4 duoc thir tham do hoat tinh khang khuan, khang nim d6i véi
cac chung vi khuan Gram (+): Staphylococcus aureus, Bacillus subtilis, Lactobacillus
fermentum; vi khuan Gram (-): Salmonella enterica, Escherichia coli, Pseudomonas
aeruginosa va nim Candida albican. Tuy nhién, trong diéu kién thir nghiém, cac hop
chat amide déu khong thé hién kha nang trc ché sy phat trién ciia cac vi sinh vat khao

(4) | CHs | 7,46 (br)

(5) H 7,46 (br) 7,31 (m)

(6) | NO, | 7,44 (br)

sét & cac nong do dudi 128 pg/ml.
4.  Kétluan

P téng hop duoc [(benzimidazol-2-yl)sulfanyl]acetamide cung ba amide N-thé
qua phan tmg cua 2-mercaptobenzimidazole véi cac chloroacetamide twong tmg. Cau
tric ciia cac amide dd duoc xac nhan qua phd IR va phd 'H-NMR. Céc hop chét
[(benzimidazol-2-yl)sulfanyl]acetamide ma ching tdi tong hop dugc khong thé hién
hoat tinh khang khuan, khang nim véi cac ching vi sinh vat khao sat.

59



Tap chi KHOA HOC BHSP TPHCM S6 47 nim 2013

TAI LIEU THAM KHAO
Nguyén Thi Son, Ha Minh T, Luu Van Boi (2011), “Diéu ché va tinh chét cia 5-(4-
axetamido-2-cloaryl)-1,3,4-oxadiazol-2-thiol”, Tap chi Hoa hoc, T.47, O 2A, tr. 25-30.
K. Anandarajagopal, Ravi N. Tiwari, K.G. Bothara, J. Anbu Jeba Sunilson, C.
Dineshkumar, P. Promwichit (2010), *“2-Mercaptobenzimidazole derivatives:
Synthesis and anticonvulsant activity”, Advances in Applied Science Research,
Vol.1, No. 2, pp. 132-138.

Asif Husain, M.M. Varshney, Mohd Rashid, Ravinesh Mishra, Afroz Akhter (2011),
“Benzimidazole: A valuable insight into the recent advances and biological
activities”, Journal of Pharmacy Research, Vol. 4, No. 2, pp. 413-419.

Donald L. Pavia, Gary M. Lampman, George S. Kriz, Introduction to spectrocopy
(Third edition), Brooks/Cole Thomson Learning, pp. 152-153.

Mohammad Amir, Khalid Saifullah, Wasim Akhter (2011), “Design, synthesis and
pharmacological evaluation of 1,3,4-oxadiazole derivatives of aryl acetic acid as
anti-inflammatory and analgesic agents”, Indian Journal of Chemistry, Vol. 50B,
August, pp. 1107-1111.

V. Mohan Goud, N. Sreenivasulu, Avanapu Srinivasa Rao, Srinivas Chigiri (2011),
“Synthesis, antimicrobial and pharmacological evaluation of substituted novel
benzimidazoles”, Der Pharma Chemica, Vol. 3, No. 1, pp. 446-452.

Ramesh Sawant, Deepali Kawade (2011), “Synthesis and biological evaluation of
some novel 2-phenylbenzimidazole-1-acetamide derivatives as potential anthelmintic
agents”, Acta Pharm., No. 61, pp. 353-361.

Zafer Asim Kaplancikli, Gulhan Turan-Zitouni, Gilbert Revial, Kiymet Guven
(2004), “Synthesis and study of antibacterial and antifungal activities of novel 2-
[[(Benzoxazole/benzimidazole-2-yl)sulfanyl] acetylamino]thiazoles”, Archives of
Pharmacal Research, Vol. 27, No.11, pp. 1081-1085.

http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

(Ngay Toa soan nhén dugrc bai: 06-6-2013; ngay phan bién danh gia: 18-6-2013;
ngay chép nhan dang: 21-6-2013)

60



