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Tong hop va tinh chat cua
5-[(3-axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-2-thiol

Luu Van Boi, Trinh Thai Ha, Nguyén Thi Son’, Ha Minh Td
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Tu nhién, PHQGHN, 19 Lé Thdanh Tong, Ha Noi, Viét Nam
Nhén ngay 15 thang 4 nam 2011

Tém tit. Thiocacbamoyl hod 3-axetamido-4-metylbenzohydrazit bing tetrametylthiuram disunfua
(TMTD) da thu duogc 5-[(3-axetamido-4- metyl)phenyl] 1,3,4-oxadiazol-2-thiol. Tién hanh phan
ing gitra hop chit 1,3,4-oxadiazol-2-thiol véi céc dan xut thé N-o-cloaxetanilit da diéu ché cac

din xuét

2-(N-carboxamidoarylmetylthio)-5-[(3-axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-2-

thiol. CAu triic ciia cdc san phadm da dwoc xédc dinh bang céc dir kién phd IR, IH-NMR, BC-NMR

va MS.

Két qua thtr hoat tinh sinh hoc cho théy cdc dan xuét 2-(N-carboxamidoarylmetylthio)-5-[(3-
axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-2-thiol c6 kha nang khang nam C. albicans.

1. Mé dau

Céc dan xuit cua 1,3,4-oxadiazol-2-thiol 1a
nhitng hop chét hitu co chtra luu huynh da tmg
dung. Trong y hoc ching dugc st dung nhu
céc nguyén lidu dau dé tong hop céc hop chit
c¢6 kha nang diét khuan, khang nam [1, 2]. Két
qué nghién ciru cia mot s tic gia con cho thdy
mot s6 din xuit thu dugc tu phan Ung cuia
1,3,4-oxadiazol cac tac nhan N-o-
cloaxetanilit thé c6 kha nang giy doc té bao va
chéng HIV type I [3,4]. Gan diy, nhiéu cong
trinh nghién ciru cho thdy, cdc dan xuét 1,3,4-
oxadiazol con dugc dung lam vt li¢u dé ché
tao dién cyc cho pin liti thir cap dung lwong cao
[5]. Tuy nhién, cho dén gan day cdc dan xuét
cua 1,3,4-oxadiazol-2-thiol thuong dugc diéu
ché bang phan ung giita hydrazit ctia cdc axit
cacboxylic voi CS, hay CSCl,. Viéc sir dung
cac tac nhan doc hai cho sttc khoe va moi
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trudng da han ché dang ké kha niang ung dung
ctia ho hop chat quan trong nay vao thyc tién.
Do d6 nghién ctru xay dung phu’orng phap mdi,
than thién hon voi mdi truong dé didu ché cic
din xuit 1,3,4-oxadiazol-2-thiol va tién hanh
téng hop c6 dinh hudng céc hop chét cé hoat
tinh sinh hoc 1a dé tai c6 y nghia khoa hoc va
thyc tién can thiét. Trong cdc cong trinh trudc
ddy [6-8] bang phan Ung cua cic
axetamidobenzohydrazit véi tetrametyl thiuram
disunfua (TMTD) chiing t6i da téng hop duogc
5-[4(va 5)-axetamido-2-hydroxy (brom va
clo)phenyl-1,3,4-oxadiazol-2-thiol va trén co s&
phan tng cua ching v&i cic N-a-cloaxetanilit
thé da diéu ché dugc mot sé 2-(N-
carboxamidoarylmetylthio)-5-[4-axetamido-2-

hydroxy(brom va clo)-phenyl]-1,3,4-oxadiazol
¢6 kha ning diét nAm khang khuan. Dé mé rong
pham vi tim kiém céc hop chit ¢6 kha ning c6
hoat tinh sinh hoc, déng thoi khao sat mét cach
c¢6 hé théng mdi quan hé giira cdu tric va hoat
tinh sinh hoc, trong cdng trinh nay ching t6i
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tiép tuc nghién ciu téng hop dan xudt 5-[(3-
axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-2-
thiol va phan g cua ching véi cic tidc nhan
N-a-cloaxetanilit thé.

2. Thao luin két qua
Hop chét 5-[(3-axetamido-4-metyl)phenyl]-

1,3,4-oxadiazol-2-thiol (II) dugc didu ché bing
phan ung thiocacbamoyl héa 3-axetamido-4-

metylbenzohydrazit véi TMTD (so d6 1). Qué
trinh dugc thuc hién bé‘ing cdch dun hdi luu
cdch thiy hon hop duong lwong mol cia dan
xuét hydrazit va TMTD trong dung mdi DMF
hoic dioxan khoang 2-3 gio. Phan tmg két thiic
sau khi hét khi H,S bay ra (c6 thé kiém tra bang
gidy loc tim chi II axetat). Sau khi xir 1y hiéu
suét san pham II dat trén 80%.
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CAu tric cua oxadiazol 11 duoc khéng dinh
bang phd IR, 'H-NMR va phé MS. Trén phd
hé)ng ngoai xuét hién dao dong hoa tri cia cac
lién két Vaumy: 3288 cm’, Vieeny: 3072 cm’, Visny:
2763 cm’ voi cuong do yéu, V(c=0): 1626 cm’,
Trén ph6 'H-NMR c6 tin hiéu cong huong cua

CH;CO

CH;

Trén phd khéi lugng c6 pic ion phan tir
(249)[M]* va cdc phan manh khdc hoan toan
phit hop véi cau triic phan tir.

Thuc nghiém cho thdy thiocacbamoyl héa
hydrazit cua céc axit la phan ting don gian, hi¢u
suét cao, than thién hon véi moi truong, do do
san pham oxadiazol II diéu ché bang phuong

N—N
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cdc proton nhém metyl trong (NHCOCH;) &
2,08, nhém metyl trong (CH3;Ar) ¢ 2,29, trong
nhan phenyl & vung 7,40-8,07, trong nhém NH
0 9,38ppm va trong nhém SH & 14,5ppm (thuc
ra la proton cia nhém NH) do nhém mercapto
ton tai dudi dang thion:

CH;CON 1\‘] N
3
—S
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phdp nay c6 gid thanh ré, thich hop dung lam
chat ddu cho téng hop hitu co. Trong cong trinh
nay da tién hanh phan ung ciia oxadiazol II véi
céc dan xudt N-a-cloaxetanilit thé dé tong hop
cic hop chét c6 kha nang c6 hoat tinh sinh hoc.
Phan tng xay ra theo so do 2.
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X: H(Ila), p-CH;(ITIb), p-OCH;(I1Ic). p-COCH;(I1Id), p-CI(IIle),
p-NO,(ITIf) p-COOCH,(IIIg) p-COOC,H,(IITh), p-Br(IITi)

Tat ca cdc phan tng ciia oxadiazol I voi N-
o-cloaxetanilit thé duoc tién hanh trong dung
dich NaOH 2% ¢ nhiét do 50°C. D6 1a nhiing
diéu kién thich hop nhat dé thu dugc cdc dan xuat
IMl(a-1), da dugc chiing tdi khao sat xac dinh va
cong bd trong cong trinh trude day [4, 6-8].

CH;CONH

H;C

Thuc hién cdc phan tmg theo so db 2 da thu
dugc 9 dan xuit 2-(N-cacboxamido-phenyl
metylthio)-5-[(4-axetamido)phenyl]-1,3,4-
oxadiazol. Ciu tric cia cdc san phdm duoc
chimg minh bang cdc dy liéu pho IR, 'H-NMR,
MS.

Trén pho hong ngoai clia cdc hop chit Illa-i
déu xuét hién cuc dai hép thu trong viung 3262-
3282 cm™ v6i cuong dd manh, dic trung cho
dao dong hod tri cia lién két N-H trong nhém
NHCOCH;, viing 1663-1706 cm™ ciing ¢6 hip
thu cuong d6 manh, dac trung cho dao dong
hod tri cua cic lién két C=O trong nhém
axetamido (NHCOCHj;). O hai hop chét I(g)

Nhu chiing t6i da chi ra trong cdc cong trinh
trudc ddy, ¢ trong moi trudng kiém dic hon va
nhiét d6 cao hon, san phém III(a-i) s€ phan huy
tao thanh cdc dan xudt 2-arylamino-5-
axetamido-1,3,4-oxadiazol [4]:

A\
O}NH@X

va III(h) Xuét hién thém dao dong héa tri cua
nhém C=0 trong —COOR & vung budc séng dai
hon 1a 1722 va 1723 em™.

Trén phd 'H-NMR ctia cic hop chét Il(a-i)
xuét hién cdc pic 1,30-3,70 ppm, dic trung cho
cong hudng cua proton cdc nhom —CH; trong
nhan phenyl, trong NHCOCH; va trong gbc
COOCH;, 4,20-4,40ppm, déc trung cho cdng
hudng cua proton trong nhém -CH,-CO, 6,70-
8,20ppm, dic trung cho cong hudng cia cac
proton trong cic nhan phenyl, 9,40-10,50ppm,
dac trung cho cdng hudng cua proton cua nhém
—NH.
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Trén phd khéi lwong xuét hién pic ion phan hydroxy)-, 5-(4-axetamido-2-clo)- va 5-(4-

tor véi cuong do tu 10-60%, chitng té cac hop axetamido-2-brom)-1,3,4-oxadiazol-2-thiol v&i
chat 2-(N-cacboxamidophenylmetylthio)-5-[(3- céc tic nhan N-o-cloaxetanilit thé, thuong c6
axetamido-4-metyl)phenyl]-1,3,4-oxadiazol phé hoat tinh sinh hoc rdng, dac biét 1a kha
IMI(a-i) twong d6i d& bi phan hity. Khao sit pho ning khang khuan, thi cdc din xuat 2-(N-
MS cho thdy sy phan manh da phan anh ding cacboxamidophenylmetylthio)-5-[(3-axetamido
cAu tric phan tir ciia cdc hop chét da du kién. -4-metyl)phenyl]-1,3,4-oxadiazol thu dugc tu

Di tién hanh thir nghiém hoat tinh sinh hoc S[(3-axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-
ctia 8/9 hop chit diéu ché dugc trén céc ching 2-thiol lai the hién kha nang tic dong 1én nam
vi sinh vat kiém dinh (bang 1). So véi cic din men. K&t qua (bang 1) cho thay 7/8 chat c6 kha
xuat 2-(N-cacboxamidophenylmetyl- thio)-5- nang khang nam men, trong d6 5 chat thé hi¢n
[(4-axetamido)phenyl]-1,3,4-oxadiazol diéu ché hoat tinh manh ¢ nong do tc che toi thiéu rat
dugc tr phan Ung gitta 5-(4-axetamido-2- thap (15pg/mi).

Béng 1. Két qua thir hoat tinh sinh hoc cia mot $6 hop chét diéu ché duqc**

Ki hiéu mau Nong d6 trc ché t6i thiéu MIC (ug/ml)
Gr(-) Gr(+) Nam men Nam moc
E.coli B.sub. S.aur. M.luteus C.alb. S.cer. Asp.niger. F.oxy.
IMI(a) ) ) ) ) 15 ) ) )
II(b) ) ) ) ) 15 ) ) )
II(c) ) ) ) ) 15 ) ) )
ITI(d) ) ) ) Q) 200 ) ) )
II(e) ) ) ) ) 15 ) ) )
HI(f) ) ) ) ) 15 ) ) )
I(h) ) ) ) Q) 200 ) ) )
(1) ) ) ) ) ) ) ) )
% Thir nghiém tai phong Bdo tang giong chuan Vi sinh vdt- Vién vé sinh dich té trung wong
3. Thuc nghiém Waters, tai khoa Hoa hoc, truong dai hoc
KHTN, bHQGHN.
3.1. Thiét bi va héa chat - Hoat tinh sinh hoc dwoc thir nghiém tai
_ Nhiét do néng chay duoc do trén may B.ao ting gidng chuan vi sinh vat, Vién V¢ sinh
dich t€ Trung vong.

STP3 hang Stuard (Anh)

- Ph6 hong ngoai dwoc ghi trén miy GX
Perkin-Elmer (My) & khoa Hod hoc, Truong
DPHKHTN-DHQGHN)- ép vién KBr.

- Ph6 'H-NMR, "C-NMR duoc ghi trén may

- Axit 3-amino-4-metylbenzoic: Dung héa
chat tih khiét ctia Merck khong két tinh lai;

- Tetrametylthioram disunfua (TMTD): Két
tinh lai trong clorofoc, T, = 155-156"C (1560C

ADVANCE Spectrometer (BRUKE, German) o
500MHz, dung méi DMSO-d6 chét chuin nai - Metanol, axit sunfuric, hydrazin hidrat
TMS. tai vién Hod hoc. Vién KH&CNVN. ’ 80%, dioxan, DMF, anhidrit axetic: Hoa Ché(lt
] Phé MS du&c ghi' rén mdy GC-MS tinh khiét caa TQ, tinh ché lai truc khi sir
i dung.

phéan gidi cao (EI, 70ev) cua hang Micromass
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3.2. Thuc nghiém

Cac N-a-cloaxetanilit thé: diéu ché theo
phuong phdp tuong tu trong tai li¢u [10]

Hoa tan 1,15g (9 mmol) p-cloanilin bing
10ml dioxan trong binh cau va khudy déu &
nhi¢t d¢ phong. Nho giot tir tr 1,23g (11mmol)
o-cloaxetyl clorua vio hon hop phan tng trong
30 phiit. Sau d6 khudy thém 30 phiit nita. Két
thiic phan tng, cho thém 10ml nudc cit. Lam
lanh, Ioc thu san ph?im tho, rira san phém nhiéu
lan bang nudc cat t6i moi truong trung tinh.
Lam khd, két tinh lai trong etanol. Hiu sut dat
1,382 (75%). The= 166-169°C (166'167°C [10]).

Tuong ty, tién hanh phan @ng véi céc anilin
thé khdc thu dwgc cic din xuidt cua N-o-
cloaxetanilit sau:

+ N-o-cloaxetanilit, hi¢u sudt 1,22g (80%),
Ta= 136-137°C (135-137°C [10]).

+ 4-metyl-N-a-cloaxetanilit, hi¢u sudt
0,862 (52%), Ty =152-154°C (153-155°C [11]).

+ 4-methoxi-N-o-cloaxetanilit, hiéu suét
1,15g (64%), Toe= 169-170°C (168-170°C[10]).

+ 4-axetyl-N-a-cloaxetanilit, hi¢u suét 1,3g
(69%), Ty =153-154°C (153-155°C [12]).

+ 4-nitro-N-o-cloaxetanilit, hiéu suét 1,15
(60%), T, =185-188°C (185-186°C [13]).

+ 4-cacbomethoxy-N-a-cloaxetanilit, hiéu
suat 1,22g (60%), T, = 138-139°C (138-140°C
[14]).

+ 4-cacboethoxy- N-o-cloaxetanilit, hi¢u
suét 1,7g (80%), T, =96-98°C (97-98°C [14]).

+ 4-brom-N-oi-cloaxetanilit, hiéu suat 61%,
T,=185-187°C (180-184°C[10]).

Metyl (3-amino-4-metyl)benzoat:

Diéu ché theo phuong phdp duoc md ta
trong tai lidu [15]. Hiéu suat dat 87%; T',.: 114-
116°C (115-116°C[15])

Metyl (3-axetamido-4-metyl)benzoat:

Diéu ché twong tu phuwong phép dugc md ta
trong tai li¢u [15]. Hi¢u sut dat 72%, T, 158-
159°C (149-151[15)).

3-Axetamido-4-metylbenzohidrazit (I)

Diéu ché twong ty phuwong phép dugc mo ta
trong tai liéu [5]:

Hon hop phan tng gém 15,9g (0,077 mol)
metyl 3-axetamido-4-metylbenzoat va 9,2g
(0,31 mol) hidrazin hidrat 80% va 70ml etanol
tuyét d6i trong binh cau 250 ml dugc dun hoi
luu cdch thuy trong vong 12h. Két thic phan
g, cit loai bét dung mdi dudi dp suét thap,
sau d6 1am lanh bang nudc d4. Loc san pham
thd trén phéu Bushner. Say kho, két tinh lai
trong hon hop etanol+DMF. Hi¢u sudt (D dat
72%, Tyt 192-194°C.

IR(KBr, cm'): 3341(NHp), 3213(NH),
3034(=CH), 1629(C=0), 1532(C=C, Ar),
1326(C-N).

"H-NMR (DMSO-d6; 8, ppm; J, Hz):5 2,06
(s, 3H, H3CCO); 2,22 (s, 3H, H;C-Ar); 4,44(s,
2H, NH,); 7,25 (d, 1H, H-5, *J=7,8); 7,52 (d,
1H, H-6, °J1=7.8); 7,85 (s, 1H, H-2); 9,37 (s,
1H, NH-N); 9,66 (s, 1H, NHCOCH3).

biéu ché 5-[(3-axetamido-4-metyl)phenyl] -
1,3,4-oxadiazol-2-thiol (II)

Hon hop 3g (14,6mmol) 3-axetamido-4-
metylbenzohidrazit va 2,97g (14,6mmol) TMTD
trong 10 ml DMF dugc dun héi Iuu cich thuy
trong 3h. Dung gidy loc tim dung dich
Pb(CH;COO), dé kiém tra khi H,S thot ra trén
miéng sinh han. Két thic phan tng, dé ngudi,
axit hod hdn hop bang axit HCl 2% dén pH=3-
4, loc lay két tia. Sdy khd san pham tho rdi hoa
tan trong dung dich NaOH 2%, loc bd luu
huynh khong tan. Phan dich loc duoc axit hoa
bang dung dich HCl 2% téi pH =3-4. Loc thu
két tia trén phéu Bushner. Sdy kho va két tinh
lai trong hdn hop etanol+DMF. Hiéu suét q1))]
dat 2,90g (80%), T,.: 284-286"C.
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IR (KBr, cm"): 3328(NH); 3072(=CH);
2763(SH); 1626(CONH); 1571(C=C, Ar),
1503(C=N); 1345(C-N); 1165(C-0O).

"H-NMR (DMSO-d6; &, ppm; J, Hz):5 2,08
(s, 3H, HC9); 2,11 (s, 3H, HC7); 7,40 (d, 1H,
HCS, °1=8,0); 7,55 (dd, 1H, HC6, ‘J=8,0;
1=1,5); 8,07 (s, 1H, HC2); 9,38 (s, 1H, NH);
14,80 (s, 1H, SH).

2-(N-cacboxamidophenylmetylthio)-5-[(3-
axetamido-4-metyl)phenyl]-1,3,4-oxadiazol
(IITa):

Hoa tan 0,18g (0,74 mmol) 5-[(3-
axetamido-4-metyl)phenyl]-1,3,4-oxadiazol-2-
thiol (II) béng 1,6 ml dung dich NaOH 2%
trong binh cau, thém 8 ml dioxan. Nho giot tir
tr 4ml dioxan da hoa tan mét luwong 0,21g (1,12
mmol) N-o-cloaxetanilit vio hdn hgp phén tmg.
Khudy ¢ nhiét d6 50°C trong 2h. Sau khi két
thiic phan tmg, trung hoa hdn hgp dén pH =5-6
bang dung dich HCI 2%. Thém mot it nudc cat
va dé hdn hop & nhiét d6 phong qua dém. Loc
thu san pham tho két tiia, két tinh lai trong hdn
hop etanol + DMF (1:1). Hiéu suat Illa dat
0,209g (74%), T, 227-228°C.

IR(KBr, cm™): 3272(NH), 3063(C=C, Ar),
2964(C-H no), 1659(C=0), 1176(C-0O-C)

'"H-NMR (DMSO-d6; 8, ppm; J, Hz):5 2,10
(s, 3H, HC9); 2,28 (s, 3H, HC7); 4,33(s, 2H,
HC12); 7,07(t, 1H, HC4’, *1=7,8); 7,32 (t, 2H,
HC2’, HC6’, °J=7.8); 7,39 (d, 1H, HCS,
3J=8,0); 7,57(m, 2H, HC3’, HC5’); 7,62(d, 1H,
HC6, *1=7,8) 8,11(s, 1H, HC2); 9,42 (s, 1H,
Hb); 10,40 (s, 1H, Ha).

MS (m/z, Itd): 382[M](60); 368[M-
CH,]*(35); 340[M-CH,COJ*(5); 216[M-
SCH,CONH Ar’l* (10);
176[CH;CONHCgH;(CHj3) cor* (100),
106[NH,C¢H;3(CH3)CO] * (10).

Tuong tu, da diéu ché dugc cac dan xuat:

2-(N-4’-metylcacboxamidophenylmetylthio) -
5-[(3-axetamido-4-metyl)phenyl]-1,3,4-
oxadiazol (I1Ib).

Hiéu suét 0,19 (68%), Tye: 238-240°C.

IR(KBr, cm™): 3287(NH), 3033(C=C, Ar),
2921(C-H no), 1659-1680(C=0), 1167(C-O-C).

'H-NMR (DMSO-d6; 8, ppm; J, Hz):5 2,10
(s, 3H, HC9); 2,25 (s, 3H, HC7); 2,49 (s, 3H,
CH;s-Ar’); 4,30(s, 2H, HC12); 7,13(d, 2H,
HC2’, HC6, °J=8,4); 7,39 (d, 1H, HCS,
’1=8,0); 7,45 (d, 2H, HC3’, HC5’, *J=8,4);
7,63(d, 1H, HC6, *J=8,0); 8,10(s, 1H, HC2);
9,40 (s, 1H, HND); 10,29 (s, 1H, HNa).

MS (m/z, Itd): 394[M]"(60); 352[M-
CH,CO]*(5); 239[M-CH;Ar’NHCO]*(5); 176
[CH3;CONHC¢H;(CH;)COJ* (100),
106[NH,CsH;CH3] (60); 91[CsH,NH]" (30).

2-(N-4’-methoxycacboxamidophenylmetyl
thio)-5-[(3-axetamido-4-metyl)phenyl]-1,3,4-
oxadiazol (IIlc)

Hiéu suit 0,17g (57%), T,e: 214-218°C.

IR(KBr, cm™): 3286(NH), 3067(C=C, Ar),
2930(C-H no), 1662-1677(C=0), 1164(C-0O-C).

'"H-NMR (DMSO-d6; &, ppm/; J, Hz):d
2,10 (s, 3H, HC9); 2,29 (s, 3H, HC7); 3,72 (s,
3H, CH;0-Ar’); 4,29(s, 2H, HC12); 6,89(d,
2H, HC2’, HC6’, *J=8,9); 7,40 (d, 1H, HCS5,
’1=8,0); 7,47 (d, 2H, HC3’, HC5’, “I=8,9);
7,63(d, 1H, HC6, ‘1=8,0); 8,10(s, 1H, HC2)
9,41 (s, 1H, HNb); 10,24 (s, 1H, HNa).

MS (m/z, Itd): 412[M]*(45); 382 [M-
CH,0]" (20); 340[M-CH,O-CH;CO]" (5);
216[M-SCH,CONHAr’]* (10);
176[CH;CONHC:H;(CH;)CO]"(100);
105[NHC¢H; CH;]7(10).

2-(N-4’-clocacboxamidophenylmetylthio)-
5-[(3-axetamido-4-metyl)phenyl]-1,3,4-oxadiaz
ol (II1d).

Hiéu suét 0,20g (65%), Tye: 235-236"C.
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IR (KBr, cm™): 3274(NH); 3048(C=C, Ar);
2930(C-H no); 1663-1683(C=0); 1168(C-0O-C).

'"H.NMR (DMSO-d6; o, ppm; J, Hz): 2,10 (s,
3H, HC9); 2,23 (s, 3H, HC7); 4,32(s, 2H,
HC12); 7,37(d, 2H, HC2’, HC6’, *1=8.7); 7,40
(d, 1H, HC5, *J=8,1); 7,60 (d, 2H, HC3’, HC5’,
°1=8,7); 7,63(d, 1H, HC6, *J=8,1); 8,10(s, 1H,
HC2); 9,40 (s, 1H, HNb); 10,52 (s, 1H, HNa).

MS (m/z, Itd): 16[M]"(45); 373[M-
CH;CO]*(5); 176]CH;CONHC¢H;(CH3)-
COJ*(100), 127[NH,C¢H,CI1%(20);
106[NH,CcH;CH;](10); 75[CsH3]" (5)

2-(N-4’-axetylcacboxamidophenylmetylthio)-
5-[(3-axetamido-4-metyl)phenyl]-1,3,4-
oxadiazol (I1le)

Hiéu suat 0,20g (65%), Ty.: 243-244°C.

IR (KBr, cm’): 3264-3297(NH);
3057(C=C, Ar); 2939(C-H no); 1696(C=0,
axetyl), 1669(C=0, amit); 1168(C-O-C).

'"H-NMR (DMSO-d6; &, ppm; J, Hz):
2,08(s, 3H, HC9); 2,28 (s, 3H, HC7); 2,59 (s,
3H, CH;CO-Ar’); 4,37(s, 2H, HC12); 7,40(d,
1H, HCS, *J=8,0); 7,62 (d, 1H, HC6, *J=8,0);
7,71 (d, 2H, HC2’, HC6’, *J=8.7); 7,94(d, 2H,
HC3’, HC5’, *J=8,7); 8,10(s, 1H, HC2); 9,40 (s,
1H, HNb); 10,73 (s, 1H, HNa).

MS (m/z, Itd): 425[M+H]*(15); 383 [M-
CH,CO + H]" (5); 176 [CH;CONHC¢H;(CHs)
COJ* (15); 106[NH,C¢H;CHj3] (10);

2-(N-4’-nitrocacboxamidophenylmetylthio)
-5-[(3-axetamido-4-metyl)phenyl]-1,3,4-oxadia
zol (I1If)

Hiéu suit 0,22g (70%), Tye: 234-235°C.

IR (KBr, cm™): 3282(NH); 3099(C=C, Ar);
2975(C-H no); 1671-1706(C=0); 1162(C-O-C).

"H-NMR (DMSO-d6; 5, ppm; J, Hz): 2,09
(s, 3H, HC9); 2,28 (s, 3H, HC7); 4,39(s, 2H,
HC12); 7,39(d, 1H, HC3, *J=8,0); 7,62 (d, 1H,
HCS6, *1=8,0); 7,82 (d, 2H, HC2’, HC6’,°1=7.3);

8,09(s, 1H, H-2); 823(d, 2H, HC3’, HC5’,
3J=7,3); 9,41 (s, 1H, HNb); 11,01 (s, 1H, HNa).

MS (m/z, Itd):427[M]*(15), 385[M-
CH,COJ(5);  176[CH;CONHC¢H3(CHs)-
COJ"(100); 134[NH,C¢H3(CH3)COJ"(15);
106[NH, C¢H3CHj3] (20);

2-(N-4’-cacbomethoxycacboxamidophenyl
metylthio)-5-[(3-axetamido-4-metyl)-phenyl]-
1,3,4-oxadiazol (IIIg)

Hiéu suét 0,24g (75%), T,.: 247-248°C.

IR (KBr, cm™): 3282(NH); 3053(C=C, Ar);
2952(C-H no); 1722(C=0.este); 1692(C=0,
amit); 1166(C-O-C).

'"H-NMR (DMSO-d6; &, ppm; J, Hz):
2,10(s, 3H, HC9); 2,28(s, 3H, HC7); 3,82(s,
3H, CH;COO); 4,36(s, 2H, HC12); 7,39(d, 1H,
HCS5, *J=7,8); 7,63(d, 1H, HC6, *J=7,8); 7,72(d,
2H, HC2’, HCE, *1=8,7); 7,93(d, 2H, HC3’,
HC5’, *J=8,7); 8,10(s, 1H, HC2); 9,42(s, 1H,
HNb); 10,75 (s, 1H, HNa).

MS (w/z, Itd): 440[M]*(10), 410[M-
CH,CO]" (5); 263 [M-CH;00CAr’NHCOH]*
(10);  176[CH;CONHC¢H;(CH;)CO]*  (20);
59[COOCH;]* (100).

2-(N-4’-cacboethoxycacboxamidophenylm
etylthio)-5-[(3-axetamido-4-metyl)-phenyl] -
1,3,4- oxadiazol (IITh)

Hiéu suit 0,22g (66%), T,.: 216-217°C.

IR (KBr, cm-1): 3273(NH); 3047(C=C, Ar);
2934(C-H no); 1663-1668(C=0); 1168(C-O-C).

'"H-NMR (DMSO-d6; &, ppm; J, Hz):5
1,31(t, 3H, CH5-CH,O, °I=7,1) 2,09(s, 3H,
HC9); 2,28(s, 3H, HC7); 4,28(q, 2H,
CH;CH,0, ‘1=7,1), 4,36(s, 2H, HC12); 7,40(d,
1H, HC5, °1=8,0); 7,61(d, 1H, HC6, *J=8,0);
7,71(d, 2H, HC2’, HC6’, *J=8,7); 7,93(d, 2H,
HC3’, HC5’, “1=8.,7); 8,10(s, 1H, HC2); 9,42(s,
1H, HNb); 10,75 (s, 1H, HNa).

MS (m/z, Ttd): 454[M]"(25); 409[M-
C,H501%(5); 176[CH;CONHCH;(CH5)-
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COJ*(100); 149[Ar’COOC,H;]"(20);
134[NH,C¢H;3(CH3)CO]* (15).

2-(N-4’-bromcacboxamidophenylmetylthio)-
5-[(3-axetamido-4-metyl)phenyl]-1,3,4-
oxadiazol ((IIL)

Hiéu suét 0,24g (73%), Tye: 247-249°C.

IR (KBr, cm-1): 3262(NH); 3063(C=C,
Ar); 2976(C-H no); 1723(C=0, este);
1663(C=0, amit), 1166(C-O-C).

'H-NMR (DMSO-d6; 8, ppm; J, Hz): 2,10 (s,
3H, HC9); 2,29(s, 3H, HC7); 4,32(s, 2H,
HC12); 7,40(d, 1H, HC5, *J=7,8); 7,50(d, 2H,
HC2’, HC6’, *J=8,8); 7,55(d, 2H, HC3’, HC5’,
’1=8,8); 7,63(d, 1H, HC6, *J=7,8); 8,11(s, 1H,
HC2); 9,40 (s, 1H, HNb); 10,52 (s, 1H, HNa).

MS (m/z, Itd): 461[M]7(20); 290[M-
NHC4H,Br]"(5);176[CH;CONHCH;(CH;)CO1*
(100); 106[NH,C¢H;CH5](10); 91[CsH,NH]* (5).

4. Két luan

1. Pa diéu ché dugc 5-[(3-axetamido-4-
metyl)phenyl]-1,3,4-oxadiazol-2-thiol bang
phan ung thiocacbamoyl héa 3-axetamido-4-
metylbenzoyl hidrazit véi TMTD.

2. Trén co s¢ phan tng cua 5-[(3-axetamido
-4-metyl)phenyl]-1,3,4-oxadiazol-2-thiol ~ v&i
cic din xudt N-o-cloaxetanilit di téng hop
dugc 9 hop chat 2-(N-cacboxamidopheny
Imetyl- thio)-5-[(3-axetamino-4-metyl)phenyl]-
1,3,4-oxadiazol moi. Chu tric cta san phém
dugc xdc nhan bang cic dir kién phd IR, 'H-
NMR, MS.

3. Két qua thtr hoat tinh sinh hoc cho thdy 7
hop chét 2-(N-cacboxamidophenylmetylthio)-5-
[(3-axetamino-4-metyl)phenyl]-1,3,4-oxadiazol
didu ché duoc c6 kha ning khing nim C.
albicans.
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the Serum Antioxidant Vitamins (A, E, and C)

Synthesis and properties of
5-(3-acetamido-4-methylphenyl)-1,3,4-oxadiazole-2-thiol

Luu Van Boi, Trinh Thai Ha, Nguyen Thi Son, Ha Minh Tu

Faculty of Chemistry, VNU University of Science, 19 Le Thanh Tong, Hanoi, Vietnam

Thiocarbamoylation of 3-acetamido-4-methylbenzohydrazide by tetramethylthiuram disulphide
(TMTD) afforded 5-[(3-acetamido-4-methyl)phenyl]-1,3,4-oxadiazole-2-thiol. Reaction of the last
with N-a-chloacetanilide derivatives leads to corresponding 2-(N-cacboxamidophenylmethylthio)-5-
[(3-acetamido-4-methyl)phenyl]-1,3,4-oxadiazoles.

Structures of products have been identified by the data of IR, NMR, MS spectrometry. Biological
activities of the obtained compounds have been tested, result showed that all of them are active against
funguses at MIC 15ug/ml.



