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3-(N-BXX & E-2- C B fr &) B £-4-N-BUX SR 2 R &l f B-5-FA £-1,2 4-
MR SNSRI EEWE SR

BEZ  FHEANT FR®mY FAEGHC
(¢ REEF TR TR KA 300384)
¢ T RZAAL 2% T 300071)

\

WE DR RN JFR, 5 KIS S SN AR R 5- TP -4- 5 - 1,2,4- = -3 BRI (1), 7RSS ImRPE ST, 1 5BURK
A I I A B R R TR AA 5- R -4-(N-HRAR AR FR R 3 ) W - 1,2,4- — -3 il 2a~2¢); $5c e 2EBRE 4 1F T 430 5
N-BUARIRIE-2- 5 LMkl A A doe Ak S B 2E A 15 oA LRI (¥ H B db B 3-(N-BUAR R 3E-2- LUk e Ik ) i Fi -4-(N-HUA R 418
PR e -5- 1 H-1,2,4- = W:(3a~30), HEHZ IR, '"H NMR, *C NMR #iF. #5 Bt m], Bt 8ch
0.01%I1f, 3a~30 X (42K (W B A 1IE 90% LA L, HATIRUR ARG, XS (4 ks . R AT B 40
1k 80%LA b, FLAT A HR K A v k.

FEE 5-HBEA-N-(ORARABFR R T W 3E-1,2,4- = M- 3-G A, 3-HUARHRIE-4-N-(IUAR AR F2 238 W Bk -5-F 3k -1,2,4- =
s G R IR

Synthesis and Biological Activities of 3-(N-Substituted-phenyl-2-
acetamido)-sulfur-4-(N-substituted-2-hydroxyphenyl)imino-
5-methyl-1,2,4-triazoles

Mu, Manman* Lu, Bowei’ Lu, Junrui** Xin, Chunwei”
Ji, Dan*® Li, Jianfa“ Bao, Xiurong”
(“ School of Chemistry and Chemical Engineering, Tianjin University of Technology, Tianjin 300384)
(¢ College of Chemistry, Nankai University, Tianjin 300071)

Abstract Firstly, 5-methyl-4-amino-1,2,4-triazole (1) was obtained by a cyclization reaction of glacial acetic acid with thio-
carbohydrazide. In weak acidic conditions, the Schiff base 5-methyl-4-(N-substituted-2-hydroxyphenyl)imino-1,2,4-triazole-
3-thione (2a~2c) was obtained by the reaction of compound 1 with substituted salicyladehyde. Finally, the title compounds
3-(N-substitutedphenyl-2-acetamido)sulfur-4-(N-substituted-2-hydroxyphenyl)imino-5-methyl-1,2,4-triazoles (3a~30) which
have never been reported were synthesized by nucleophilic substitution reaction of compound 2 with N-substituted
phenyl-2-acetamide under alkaline conditions. The structures of all compounds have been confirmed by IR, 'H NMR and *C
NMR spectra. The results of preliminary bioassay showed that, at the mass concentration of 0.01%, compounds 3a~30 have
more than 90% inhibitory rate against Monilia albican, which displayed excellent bacterial activities. Meanwhile, the title
compounds also have more than 80% inhibitory ratio against Staphylococcus aureus and Escherichia coli.

Keywords 5-methyl-4-(N-substituted-2-hydroxyphenyl)imino-1,2,4-triazole-3-thione; 3-substituted sulfur-4-N-(2-hydroxy-
phenyl)imino-5-methyl-1,2,4-triazole; systhesis; antibacterial activity
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Ut ROV 25 RIBR . AR08 A% A 2507 O1gitsk,
TR, =M S YRk B 5 2B S I C-140-
Jii FH SRR (CYPS 1) 5 4, AT =2 65 I ) A2 &
J, s ARSI PUEC TR TN Ak, Aok M
KA DI EY S VETF S NGB, Plech 25PM A T
EA ML 1,2,4- =AY, RIS T %K E
Wl # 2 P BH I R R 2 B M T Y B R B
T Xu ML T2 R 140- 2 FELER(CYPS DI
AWREE, ST SRR A 1,2,4- =AY,
I S HO6F 1 € B TR PR A8 R T e e,

JE RIS PR S5 b B ik, L
HUER N R HEIS T, B R R 6
WSRO AR EE T, ndoEt> 0l Frangit
P AT

AR, ARSI R “ARF2 8L %) Fabl, InhA
SE DR S50 SRR AR 1K R AP &, DAL « MR X4
W B HIV-RT S5RARER A6 A MR ek,
THE T — LA RAF ARG T R AR R ORI — ek
HM, IR SE T i B AR AR H bR S
UG, A T DRI AR RS = MR LA )
(B BB, R ATIFSE LA M0E e R R 00 220, AR
W A BN, K “ARFRIRIE” | MR
“CH=N" HBUIT A HEYEE, Bibak T — &5 3-H
AR HE- 4-N-HUARARFE AL I e F-5- F k- 1,2,4- — g2k
&9, M 'H NMR, *C NMR F1 IR %f 45 k)3T %
HE, FEIFST LR A Al G b 608 2 BR B (2% GBH
B~ KBB4 G B PR ) 5 A S BR R (LR Bt
B e, HA 2k W Scheme 1.

OH
CHO
H H N—NH
N N CH;COOH R
HoN™ T \NH 3 /« /&S
2 2 N H=
S ‘ pH=5~6

NH,
1

M—NH N-N
/QN)*S KOH /QN%SCHchNHOw
\

N NHCOCH,CI ,L
’
2 ROR R 3
R = H;R' = H (3a), Cl (3b), Br (3c), CHs (3d), NO; (3e)
R = CI;R' = H (3f), Cl (3g), Br (3h), CH; (3i), NO, (3j)

R = Br;R' = H (3k), Cl (31), Br (3m), CH; (3n), NO; (30)

Scheme 1

1102 http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

1 SEREH
1.1 LEEFAF

FHJE & B AT Avatar370 F LT AN G REA
(KBr Hs)7); #8[E Bruker 22w [ AM400 A% EILHRAY
(TMS J ¥R, DMSO-ds A l); T4 BT A (1)
RY -1 B0 f I 5 A5G 2 (P38 v ARAR ) | AR BT
B LRH-250A B4/ A0 1% 9546

S-BUKmE . WK AR . N-EIURRIE-2-5 2
Wk Jlie 4% SCER[20~22] 1l &5 RIAT R 4 v (006 2 BR TR
1 B R AT 5 TR PR ER RV I B R 2 ik A ) S 5 s A
BRI N [E P 18 AR 8L CP 2. 1.2 Fh[al{k 2a~
2c BYHI&

1.2.1  5-F H-4-835-1,2,4- = o4& 3-FEF (1) 46~ A,

50 mL = FIBE, A 3.18 g (0.03 mol)Xf FR — %
FEBIRAT 10 mL VK 41, FHE 2RI, TLC BRER SOV (2
TRl MCIROTR) @ VA E) =1 © 1), JRkSIEAY
KIGFEIE RN, &R EW, MK, CREEZ
i, A EIRER A 2.43 g, 77% 76.4 %, m.p. 199~201
“COCHE™: 205~206 °C).

122 5-F A -4-N-ARHEFRA T e K -1,2,4- = v -3-7%
Bl (2a) 49 &~ A%,

50 mL — e, A 0.60 mL (0.005 mol)7/K#)
WEF 10 mL 8, saHiFEE A 0.65 g (0.005 mol) 1,
n#EElR, 3 mol/L #h BV K N pH {EAE 5~
6 /ifi. TLC BRERRMN[EITH: V(LR LHR) @ V(A1
BE)=1 2], JSURL RO RIS 1 SN, 4, i, Hliug
FIALE, CRFE S, fFERE AR 0.87 g, 7% 80%.
m.p. 209~211 C; 'H NMR (DMSO-d;, 400 MHz) ¢:
13.71 (s, 1H, NH), 10.44 (s, 1H, OH), 10.14 (s, 1H, N=
CH), 7.89 (dd, J=8.0, 1.2 Hz, 1H, Ar-H), 7.45 (td, J=
7.6, 1.2 Hz, 1H, Ar-H), 6.99 (d, J=8.0 Hz, 1H, Ar-H),
6.95 (t, J=7.6 Hz, 1H, Ar-H), 2.35 (s, 3H, CHa).

123 5-F R -4-N-(5-RARHZF )T -1,2,4- = v
3-FERA(2b) 49 A R,

50 mL — e, I 0.79 g (0.0055 mol) 5-57K
¥l 10 mL SBE, = N 7 e RS i 0.65
g (0.005 mol) 1, M#AE[=, H 3 mol/L HCl %Ki
MR pH EAE 5~6 JiAi. TLC MRES N[ EIFH): (L
TR L VCAER) =1 ¢ 2], JsURl s R 1 N
H, BE, I, SRS, 190 AEIRE
203 g FFHE 755%. mp. 237~239 ‘C; 'H NMR
(DMSO-d, 400 MHz) d: 13.72 (s, 1H, NH), 10.74 (s, 1H,
OH), 10.31 (s, 1H, N=CH), 7.86 (d, J=2.8 Hz, 1H,
Ar-H), 7.45 (dd, J=8.8, 2.8 Hz, 1H, Ar-H), 7.03 (d, J=
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8.8 Hz, 1H, Ar-H), 2.37 (s, 3H, CHj).
124 5-FHK-4-N-(5-184RFZFI) I e A -1,2,4- = v
3-FLER(2¢) 495 %,

50 mL — B, A 1.11 g (0.0055 mol) 5-777K
MR 10 mL B, =k Ao BEE A 0.65 g
(0.005 mol) 5-F 342 H-1,2,4- = WM-3-A i, FHEL A ]
it, H 3 mol/L HC ¥ S Vi pH 75 5~6 /iy, TLC
PRI RN EIFH: MR LHR) © V(b =1: 2], J&
LR RIS I RN, A, HhgETRL S, SRR E A A,
PRI NA 2.27 g, 773K 72.3%. m.p. 220~222 C; 'H
NMR (DMSO-d;, 400 MHz) J: 13.72 (s, 1H, NH), 10.76
(s, 1H, OH), 10.29 (s, 1H, N=CH), 7.99 (d, J=2.4 Hz,
1H, Ar-H), 7.58 (dd, J=8.8, 2.4 Hz, 1H, Ar-H), 6.97 (d,
J=8.8 Hz, 1H, Ar-H), 2.37 (s, 3H, CH).

1.3 B#ritE4 3a~30 &R
1.3.1  3-BRAR B 4-N-4R 2 R AL T fe 3E -5- 9 3k -
1,2,4- =7 (3a~3e) 894 A%,

#6100 mL = - 0.17 g (0.003 mol)& % ik
BIFN 20 mL LBE, #H#)E A 0.70 g (0.003 mol)HH 1] {4
2a, QRELBEREE MR, NN 0.56 g (0.0033 mol) N-ZK3-
2-A LB, AR, TLC MERJEITH): (&
M2 ZWR) © VAR =1 1 3], J5URE R R 5k O
TR, VAL, BB A A A, H Ol ORR LR 2
i, fHEIAEBM AR 3a. S ER TGS H LS Y
3b~3e.

3-(N-ZRH-2- LTt fri 55 ) ot i -4-IN- 408 2 DR B I fi -
5-HHE-1,24- = M3a): FERAK, % 70.6%. m.p.
213~216 ‘C; 'H NMR (DMSO-d;, 400 MHz) 0: 10.64 (s,
1H, OH), 10.38 (s, 1H, NH), 9.01 (s, 1H, N=CH), 7.86
(dd, J=8, 1.6 Hz, 1H, Ar-H), 7.54 (d, J=8 Hz, 2H, Ar-H),
7.44 (td, J=17.6, 1.6 Hz, 1H, Ar-H), 7.29 (t, J=7.6 Hz,
Ar-H), 7.04 (t, J=8.0 Hz, 2H, Ar-H), 6.94 (t, J=7.6 Hz,
1H, Ar-H), 4.15 (s, 2H, SCH,), 2.42 (s, 3H, CH;); "°C
NMR (DMSO-ds, 400 MHz) 6: 166, 161.8, 159.1, 149.9,
146, 139.3, 135.1, 129.2, 128.1, 123.9, 120.1, 119.6, 118.4,
117.3, 37.5, 11.4; IR (KBr) v: 3428, 3240, 3125, 2973,
2883, 2930, 2850, 1648, 1599, 1560, 1497, 748 cm .
Anal. calcd for C;3H;(N5O,S: C 59.00, H 4.40, N 19.11;
found C 58.92, H 4.37, N 19.19.

3-(N-X AR HE-2- 2 ik ) g i -4-N-41 35 2R FE
Jlig He-5- F BE-1,2,4- =M 3b): AR, 77 74.7%.
m.p. 220~222 C; 'H NMR (DMSO-ds, 400 MHz) J:
10.62 (s, 1H, OH), 10.54 (s, 1H, NH), 9.00 (s, 1H, N=
CH), 7.87 (dd, J=8.0, 1.2 Hz, 1H, Ar-H), 7.61 (d, J=8.0
Hz, 2H, Ar-H), 7.48 (td, J=7.6, 1.6 Hz, 1H, Ar-H), 7.37
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(t, J=8.0 Hz, 2H, Ar-H), 7.05 (d, J=8.0 Hz, 1H, Ar-H),
6.97 (t, J=8.0 Hz, 1H, Ar-H), 4.14 (s, 2H, SCH,), 2.42 (s,
3H, CH;); “C NMR (DMSO-ds, 400 MHz) &: 166.2,
161.8, 159.1, 149.9, 146, 138.3, 135.1, 129.1, 128.1, 128,
121.1, 120.1, 118.4, 117.3, 37.5, 11.4; IR (KBr) v: 3421,
3257, 3114, 3022, 2875, 2927, 2832, 1648, 1594, 1551,
1492, 758 cm ™. Anal. caled for C,sH;sNsO,SCl: C 53.93,
H 3.77,N 17.47; found C 53.88, H 3.81, N 17.58.

3-(IN-30F YRR HE -2~ £ 1 e ) ot 3 -4-N- 205 8 R I
Jlie Fe-5- F 3L -1,2.4- = (3e): HTOR AR, 77F 68.3%.
m.p. 188~191 C; 'H NMR (DMSO-ds, 400 MHz) §:
10.56 (s, 1H, OH), 10.47 (s, 1H, NH), 9.00 (s, 1H, N=
CH), 7.85 (dd, J=8.0, 1.2 Hz, 2H, Ar-H), 7.52 (d, J=9.2
Hz, 2H, Ar-H), 7.50 (d, J=10.0 Hz, 2H, Ar-H), 7.44 (td,
J=17.6, 1.2 Hz, 1H, Ar-H), 7.00 (d, J=7.6 Hz, 1H, Ar-H),
6.94 (t, J=7.6 Hz, 1H, Ar-H), 4.13 (s, 2H, SCH,), 2.42 (s,
3H, CH;); “C NMR (DMSO-ds, 400 MHz) &: 166.2,
161.7, 159, 149.9, 146, 136.8, 135.1, 132.1, 128.1, 121.5,
120.1, 118.4, 117.2, 37.5, 11.4; IR (KBr) v: 3436, 3249,
3103, 3024, 2872, 2926, 2825, 1647, 1606, 1545, 1489,
750 cm ', Anal. caled for CsH;sNsO,SBr: C 48.65, H
3.44,N 15.77; found C 48.70, H 3.49, N 15.61.

3-(IN-3%F F R L -2~ 0 1 Jie 5 ) ot 3 -4- -85 8 R I
Jig e -5- 1 R -1,2,4- =M 3d): AR K, P F 752%.
m.p. 197~200 C; '"H NMR (DMSO-ds, 400 MHz) §:
10.55 (s, 1H, OH), 10.23 (s, 1H, NH), 9.00 (s, 1H, N=
CH), 7.86 (dd, J=7.6, 1.2 Hz , 1H, Ar-H), 7.49 (td, J=
7.6, 1.2 Hz, 1H, Ar-H), 7.43 (d, J=8.4 Hz, 2H, Ar-H),
7.12 (d, J=8.4 Hz, 2H, Ar-H), 7.02 (d, J=8.0 Hz, 1H,
Ar-H), 6.98 (t, J=7.6 Hz, 1H, Ar-H), 4.13 (s, 2H, SCH,),
2.42 (s, 3H, CHj), 2.25 (s, 3H, CH;); *C NMR (DMSO-d,,
400 MHz) d: 165.7, 161.8, 159, 149.9, 146, 136.8, 135.1,
132.9, 129.6, 128.2, 120.2, 119.6, 118.4, 117.2, 37.5, 11.4;
IR (KBr) v: 3432, 3222, 3125, 3033, 2875, 2926, 2850,
1645, 1604, 1552, 1498, 761 cm ™ '. Anal. caled for
C1oH sN50,S: C 59.98, H 4.77, N 18.41; found C 59.92, H
4.88, N 18.40.

3-(IN- X i 3 24 3 -2 0 W e 5 ) B i -4-IN- 408 2 A ik
Wi -5-F 3E-1,2,4- = (3e): AAKIAR, F5% 78.1%.
m.p. 213~214 C; '"H NMR (DMSO-ds, 400 MHz) §:
10.94 (s, 1H, OH), 10.56 (s, 1H, NH), 9.00 (s, 1H, N=
CH), 8.20 (d, J=9.2 Hz, 2H, Ar-H), 7.86 (dd, J=7.6, 1.2
Hz, 1H, Ar-H), 7.81 (d, J=9.2 Hz, 2H, Ar-H), 7.47 (td,
J=17.6, 1.2 Hz, 1H, Ar-H), 7.01 (d, J=8.4 Hz, 1H, Ar-H),
6.96~6.93 (t, J=7.6 Hz, 1H, Ar-H), 4.19 (s, 2H, SCH,),
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242 (s, 3H, CH;); "C NMR (DMSO-d,;, 400 MHz) o:
167.2, 161.8, 159, 149.9, 145.9, 145.4, 142.8, 135.1, 128.1,
125.5, 120.1, 119.3, 118.4, 117.2, 37.5, 11.4; IR (KBr) v:
3448, 3262, 3081, 2968, 2928, 2850, 1647, 1617, 1545,
1510, 765 cm™'. Anal. caled for CigH sNgO,4S: C 52.42, H
3.91, N 20.38; found C 52.26, H 3.88, N 20.51.
1.3.2  3-BRARARHA-4-N-(5-FARFE ) I e AL -5-F K-
1,2,4- == (3f~3j) 894

100 mL — A 0.17 g (0.003 mol)& A AL 4T
F120 mL %, %5 I 0.80 g (0.003 mol) 1] 44 2b,
kLR R 5E WR, I 0.56 g (0.0033 mol) N-Z< k-
2-A OB, FHE R RN, TLC FREEIFH: M(&
FR Z058) - VCEMER) =1 : 3], JsURE S0 2K S 450 1k .
WE, R, g a ok, H Ol LR LBRE A A,
BREAEHA 3f S ERIERS B s 3g~
3j.

3-(N-ZKFHe-2- L e i ) i Fk -4- N-(5- G 4B F2 R FE) WE
Jlig Je-5- L .12, 4- = 3F): Ak K, 7% 68.3%.
m.p. 222~225 “C; 'H NMR (DMSO-ds, 400 MHz) §:
10.91 (s, 1H, OH), 10.32 (s, 1H, NH), 8.97 (s, 1H, N=
CH), 7.83 (d, J=2.4 Hz, 1H, Ar-H), 7.56 (d, J=8.8 Hz,
2H, Ar-H), 7.51 (dd, J=8.8, 2.4 Hz, 1H, Ar-H), 7.32 (t,
J=8.8 Hz, 2H, Ar-H), 7.08 (d, J/=8.8 Hz, 1H, Ar-H), 4.11
(s, 2H, CH,), 2.44 (s, 3H, CH;); *C NMR (DMSO-ds, 400
MHz) §: 166, 159.4, 150, 146.1, 139.2, 134.4, 129.2,
126.6, 123.9, 120.1, 119.6, 119.2, 37.6, 11.5; IR (KBr) v:
3448, 3276, 3070, 2935, 2846, 2930, 2713, 1648, 1601,
1545, 1468, 752 cm L. Anal. caled for C3H;5N50,SCl: C
53.93, H 3.77, N 17.47; found C 53.77, H 3.72, N 17.59.

3-(N- SR I -2- T Jie 56 ) B i -4-N-(5- A 4B FR R
FEYWP i B -5- 1 BE-1,2,4- = M (3g): ALK R, %
72.3%. m.p. 236~238 ‘C; "HNMR (DMSO-d;, 400 MHz)
5:10.86 (s, 1H, OH), 10.43 (s, 1H, NH), 8.96 (s, |H, N=
CH), 7.81 (d, J=2.8 Hz, 1H, Ar-H), 7.58 (d, J=8.8 Hz,
2H, Ar-H), 7.50 (dd, J=8.8, 2.8 Hz, 1H, Ar-H), 7.37 (d,
J=8.8 Hz, 2H, Ar-H), 7.04 (d, J=8.8 Hz, 1H, Ar-H), 4.11
(s, 2H, CH,), 2.43 (s, 3H, CH;); *C NMR (DMSO-dj, 400
MHz) J: 166.2, 159.5, 157.8, 150, 146, 138.2, 134.4,
129.1, 126.6, 123.9, 121.1, 120, 119.2, 37.6, 11.5; IR
(KBr) v: 3457, 3290, 3122, 2929, 2850, 2811, 1648, 1618,
1540, 1491, 815 cm™'. Anal. caled for C,sH,4N50,SCl,: C
49.77, H 3.25, N 16.13; found C 49.52, H 3.21, N 16.38.

3-(N- X PR AR I -2 019 e 35 ) B ik -4-N-(5- A AR R R
He) W g HE-5- FHE-1.2,4- =W (3h): K OK AR, Fo%R
65.5%. m.p. 235~237 ‘C; 'H NMR (DMSO-ds, 400

1104 http://sioc-journal.cn/
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MHz) 6: 10.96 (s, 1H, OH), 10.50 (s, 1H, NH), 8.97 (s, 1H,
N=CH), 7.81 (d, J=2.4 Hz, 1H, Ar-H), 7.54 (d, J=8.8
Hz, 2H, Ar-H), 7.52 (t, J=8.8 Hz, 3H, Ar-H), 7.08 (d, J=
8.8 Hz, 1H, Ar-H), 4.11 (s, 2H, CH,), 2.44 (s, 3H, CH;);
C NMR (DMSO-d;, 400 MHz) 0: 166.2, 159.3, 157.9,
150.1, 146, 138.2, 134.4, 132, 126.5, 123.8, 121.5, 120,
119.2, 115.5, 37.6, 11.5; IR (KBr) v: 3447, 3236, 3113,
3040, 2847, 2930, 2712, 1650, 1616, 1533, 1489, 821
cm L. Anal. caled for CsH14NsO,SCIBr: C 45.19, H 2.95,
N 14.65; found C 45.34, H 2.94, N 14.55.

3-(N-f F S R L -2 W e 356 ) B Jk -4-N-(5- L A1
HREH) WY e e -5- 1 HE-1,2,4- = M 3i): (IR KR, 7%
57.0%. m.p. 230~232 ‘C; 'H NMR (DMSO-d,, 400
MHz) d: 10.86 (s, 1H, OH), 10.21 (s, 1H, NH), 8.96 (s, 1H,
N=CH), 7.83 (d, J=2.4 Hz, 1H, Ar-H), 7.50 (d, J=8.8
Hz, 2H, Ar-H), 7.44 (d, J=8 Hz, 2H, Ar-H), 7.11 (d, /=38
Hz, 2H, Ar-H), 7.04 (d, J=8 Hz, 1H, Ar-H), 4.11 (s, 2H,
CH,), 2.44 (s, 3H, CH,), 2.25 (s, 3H, CH;); “C NMR
(DMSO-d, 400 MHz) 6: 165.7, 159.3, 157.8, 150.1, 146.1,
136.7, 134.4, 132.9, 129.6, 126.6, 123.9, 120, 119.6, 119.2,
37.6, 11.5; IR (KBr) v: 3442, 3291, 3128, 3068, 2919,
3029, 2709, 1664, 1618, 1545, 1472, 815 cm™'. Anal
calcd for C19H;7N50,SCl: C 55.06, H 4.14, N 16.91; found
C55.16,H4.17, N 16.78.

3-(N- 0 i 22 R 35 -2 - W e 356 B ik -4-N-(5- L A1
IV g Fe-5- F - 1,2,4- = M 3)): KAk R, 77
89.6%. m.p. 237~238 ‘C; '"HNMR (DMSO-d, 400 MHz)
8:10.90 (s, 1H, OH), 10.86 (s, 1H, NH), 8.96 (s, IH, N=
CH), 8.22 (d, J=8.8 Hz, 1H, Ar-H), 7.79 (d, J=8.8 Hz,
3H, Ar-H), 7.48 (dd, J=8.8, 2.8 Hz, 1H, Ar-H), 7.02 (d,
J=8.8 Hz, 1H, Ar-H), 4.14 (s, 2H, CH,), 2.43 (s, 3H,
CH;); °C NMR (DMSO-d,, 400 MHz) §: 167.2, 159.4,
157.8, 150.2, 145.8, 1453, 142.8, 134.4, 126.5, 125.5,
123.8, 120, 119.3, 119.1, 37.8, 11.5; IR (KBr) v: 3446,
3254, 3151, 3071, 2935, 2978, 2853, 1685, 1616, 1541,
1507, 851 cm™ L. Anal. caled for C;H;;N50,SCl: C 55.06,
H 4.14, N 16.91; found C 55.16, H 4.17, N 16.78.

1.3.3  3-BARAI-4-N-(5-78 AR F2 R ) T e AL -5- 9 Hh-
1,2,4- = (3k~30) 894,

100 mL = FfH, A 0.17 g (0.003 mol) S 8 AL AT
120 mL B, B SN 0.94 g (0.003 mol)H )14 2,
kS P 2 e A, I 0.56 g (0.0033 mol) N-Z5HE-
- OB, 2 FR R N, TLC ERERJRITH: (&
TR TR) @ VAR =1 © 31 F J5URE A Ok, 501k .
PR, AL, B R DAk, H OB LR OERE 4
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i, BREIAER AR 3k S RIS H RS
31~3o0.

3-(N-IK -2~ i 2 ) it Jk-4- N-(5- VR AR F2 R I ) W
Jlie Ke-5- FHHE-12,4- = M 3K): O K, 77F 71.2%.
m.p. 229~230 ‘C; 'H NMR (DMSO-ds, 400 MHz) 6
10.89 (s, 1H, OH), 10.30 (s, 1H, NH), 8.96 (s, IH, CH=
N), 7.96 (d, J=2.4 Hz, 1H, Ar-H), 7.62 (dd, J=8.8, 2.4
Hz, 1H, Ar-H), 7.56 (d, J=8 Hz, 2H, Ar-H), 7.33 (t, J=8
Hz, 2H, Ar-H), 7.08 (t, /=8 Hz , 1H, Ar-H), 6.99 (d, J=8
Hz, 1H, Ar-H), 4.14 (s, 2H, CH,), 2.44 (s, 3H, CHs); 1°C
NMR (DMSO-dq, 400 MHz ) §: 165.9, 164.6, 159.3, 158.2,
150.1, 139.2, 137.2, 136.7, 129.6, 129.2, 124, 120.6, 119.6,
111.3, 37.6, 11.5; IR (KBr) v: 3447, 3272, 3135, 3065,
2984, 3065, 2914, 1648, 1602, 1544, 1447, 752 cm ..
Anal. caled for C,sH;sNsO,SBr: C 48.65, H 3.44, N 15.77;
found C 48.52, H 3.42, N 15.92.

3-(N-XJ AR I -2- £ e 358 ) i ik -4-N-(5- TR AR 2 R
FE) TV g e -5- FF K -1,2,4- =M 3D): AR, 7%
78.3%. m.p. 245~247 ‘C; '"H NMR (DMSO-d;, 400
MHz) &: 10.89 (s, 1H, OH), 10.43 (s, 1H, NH), 8.95 (s, 1H,
CH=N), 7.94 (d, J=2.4 Hz, 1H, Ar-H), 7.61 (d, J=2.4
Hz, 1H, Ar-H), 7.58 (d, J=8 Hz, 2H, Ar-H), 7.37 (d, J=
8.8 Hz, 2H, Ar-H), 6.99 (d, J=8.8 Hz, 1H, Ar-H), 4.11 (s,
2H, CH,), 2.44 (s, 3H, CH;); °C NMR (DMSO-d;, 400
MHz) 6: 166.2, 159.4, 158.2, 150.1, 146, 138.2, 127.2,
129.6, 129.1, 127.5, 121.1, 120.6, 119.6, 111.3, 37.6, 11.5;
IR (KBr) v: 3448, 3258, 3120, 3052, 2931, 2978, 2891,
1647, 1616, 1534, 1491, 815 cm™'. Anal. caled for CgH ,-
N;s0,SCIBr: C 45.19, H 2.95, N 14.65; found C 44.98, H
2.97,N 14.72.

3-(N- X R R I -2~ 19 e 358 ) i i -4-N-(5- VR AR 2 R
FOY W He-5- 1 K -1,2,4- =M 3m): [ O R R, 7%
69.2%. m.p. 242~243 °C; 'H NMR (DMSO-ds, 400
MHz) &: 10.90 (s, 1H, OH), 10.44 (s, 1H, NH), 8.95 (s, 1H,
CH=N), 7.94 (d, J=2.4 Hz, 1H, Ar-H), 7.61 (dd, J=8.8,
2.4 Hz, 1H, Ar-H), 7.54 (t, J=8.8 Hz, 2H, Ar-H), 7.51 (t,
J=8.8 Hz, 2H, Ar-H), 6.99 (d, J=8.8 Hz, 1H, Ar-H), 4.11
(s, 2H, CH,), 2.43 (s, 3H, CH;); C NMR (DMSO-d;,
400 MHz) 0: 166.2, 159.2, 158.2, 150.1, 146, 138.6, 137.2,
132.1, 129.6, 121.5, 120.6, 119.6, 111.3, 37.6, 11.5; IR
(KBr) v: 3447, 3286, 3116, 3066, 2920, 2978, 2895, 1661,
1617, 1535, 1489, 815 cm ™ '. Anal. calcd for C;sH;4N5O,-
SBry: C 41.39, H 2.70, N 13.41; found C 41.46, H 2.68, N
13.49.

3-(N-X] BB DR JE -2~ £ I fie 256 ) ik 5 -4-N-(5- VR Al %
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RFL) P i e -5-F HE-1,2,4- =M 3n): AGK R, P2
71.7%. m.p. 241~243 ‘C; '"H NMR (DMSO-d,, 400
MHz) d: 10.90 (s, 1H, OH), 10.20 (s, 1H, NH), 8.95 (s, 1H,
CH=N), 7.95 (d, J=2.4 Hz, 1H, Ar-H), 7.62 (dd, J=8.8,
2.4 Hz, 1H, Ar-H), 7.43 (t, J=8.8 Hz, 2H, Ar-H), 7.11 (d,
J=8.8 Hz, 2H, Ar-H), 6.99 (d, J=8.8 Hz, 1H, Ar-H), 4.11
(s, 2H, CH,), 2.43 (s, 3H, CH;); °*C NMR (DMSO-d;, 400
MHz) §: 165.7, 159.2, 158.1, 150.1, 146.2, 137.2, 136.7,
132.9, 129.6, 120.6, 119.6, 111.3, 37.6, 11.5; IR (KBr) v:
3452, 3270, 3125, 3066, 2919, 3023, 2850, 1662, 1617,
1544, 1472, 815 cm™'. Anal. caled for CjoH7N50,S: C
49.78, H 3.74, N 15.29; found C 49.68, H 3.70, N 15.45.

3-(IN= 550 i 5 R 3 -2~ £ PR Y 35 ) i 3 -4-N-(5- VR AR 72
TR TV HE-5- T HE-1,2,4- =M (30): AR R, 77%
68.2%. m.p. 245~247 C; 'H NMR (DMSO-ds, 400
MHz) d: 10.90 (s, 1H, OH), 10.87 (s, 1H, NH), 8.95 (s, 1H,
CH=N), 8.22 (d, J=8.8 Hz, 2H, Ar-H), 7.90 (d, J=2.4
Hz, 1H, Ar-H), 7.79 (d, J=8.8 Hz, 2H, Ar-H), 7.59 (dd,
J=8.8, 2.4 Hz, 1H, Ar-H), 6.97 (d, J=8.8 Hz, 1H, Ar-H),
4.14 (s, 2H, CH,), 2.43 (s, 3H, CH3); *C NMR (DMSO-d,
400 MHz) §: 167.2, 159.4, 158.2, 150.2, 145.8, 142.8,
137.2, 129.5, 125.5, 120.6, 119.5, 119.3, 111.3, 37.8, 11.5;
IR (KBr) v: 3447, 3256, 3154, 3080, 2978, 3074, 2934,
1685, 1615, 1541, 1506, 851 cm ™ !. Anal. caled for
C1sH,sN¢O4SBr: C 44.08, H 3.09, N 17.15; found C 43.20,
H3.16, N 17.25.

2 ZR5iT1E
2.1 KEFEIKBEK

A TEE 1 I, AFREEEEH], Xt N,
PESFIRTE A T B MR BERG B A% e s+ R AL I — R,
T AR AR B 122 17 41 RO TR e I 7 21 R 14D DR e v Ti) ¢
A RJG, HT TN IGRA N AR, JF A
TERRPE IR AR, A&t Mok s o i K 75 2] B
Frrey), HENHSCHA MBI Scheme 2 BT,

o s O\, o
~ ~

.o JJ\ NHZ_’

NH,

0 H H -H,0

A
HN—NH - N—NH
v v
NH, NH
B
Scheme 2
http://sioc-journal.cn/ 1105
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REAA 2 (1G5 B A2 RS TSI 4 & N, 22 71
B TRE. RSB R Y 6 K 2 UL L§E. DMF
VEREF, BRIEHEAL. (T DMF Ay i o ab 23 A A,
T LA FH ZEAE V7], 3 mol/L HCI ¥ WAE WAL 7).
SN T AEIFERYE S R HEAT, pH H K /INKF 12 5 N 5
B, pH B 2 S HU NI A K, B TAY)
J&; pH K& P EEIE S B BGEE AR T R VT, Atk
pH fHIEHI7E 5~6 A
22 BHRUEVHEK

a4 2a, 2b, 2¢ 7355 N-BUR L 2-5 2 Bk
A SRR IR RN, A S IR B4 T, 1 5 ) A
AR H, ATT L AR  5 0 2 A8 A% P R PR 1 £
BT, FS N-BURIRIE-2-5 AW N 159 2 B AR =)
WAk AAE S N-IURRIE-2- 5 S WL )
HEEHIE 1010 L1 B, SR RRBeRE . KL
Tt Ml R A o) A7 ECAR 5 A 1T FEL 00 56 e 7 3 26 5 )
R, BURIER LT 2OV s, SRR R N ) k2,
SIS TR, 7 = Ze iy, AR R BEIRER b 2 L
ARSI FANELES A TR YN
2.3 HEAE B SRR IE S T

IR 1, HErMbEY) 3a~30 7 3440 cm™ ' A7 L
BRI O—H Wfiglg, 3100 em ' A4 B CH=N Wi
I, 3250 cm ' A A7 AL SR G N—H WU, 1650 cm ™!
AL C=0 PRAEHRANB I, RER E X BRI
X BRI (IR AL W AT — 5 5,y L 2R AR R A L
T ERRAG, SLLAL MBS 1) B, R4 2a, 2b,
2¢ E 1350 cm ' I B C=S Fr s A 45 W IS 14 37 2K
IMAE 800 cm ' PHUTHIEL T C—S MWL I, IFSE T 5%
HUAR 2 584 8IS, 75 1550, 1500 em ™! BT H 0 43R
AR IR A 0.

HE A 2a~2¢ A7AEN I X B 2T F AR S 1.
"H NMR K3, 2a~2¢ 76 0 13~14 /o4 L NH i1
U, IE S Al 32 B LA S A R, R R T
[ £ R(CH=N) 2 70 AT 6 10 Zida, HoR/NI
JFh 2b>2¢>2a, K2 BIARFE KL b 5 AU C,
Br) )75 3 20 AR LA R0 L [R] sE i i 4% 10 iKY 1 |
Pk AT IAE 6 9.00 24T I R, X ]
e BT IR AL 5 4 LR Ak 5 0 16 25 1) A7 BEL B K B
. NH T I§ A 6 10~ 11 HE M8, IEAAAES
BEVERL; [N, 2K CWRRERIR F A BRI 6 12 1 0
T 2ER RS (PSR, B A TR AR A2 0T U T K /N I
¥4 NO,>Br>CI>H>CH;. CH, ) Jiii 1~ I [N K2R A1
SEMSLFIMERH, A 1R 8% (5 4.11~4.19). CH; JE[H]
2 B S MR B LRV [ R, HHIRAE 6 2.44 o4y
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24 (LEYHEYEERR

N T BRI ORI S BRIV 4 R RN [ A R
B E ) E TR R 5, R bR S 0 ) e
107 g/mL #K, SR RO SRR S B s T
K W M W (Escherichia coli), 4 ¥t {4 % 24§ BR
(Staphyloccous aureus)F [ L& B (Monilia albican)&
ISR, HAK T 244 GB15979-2002— ML
DAARAEY v A A RE UG VAT,
AR MEAT g 0 254, DE 45 R WAk 1.

R1 EY) 3a~30 IR GIHI%/%)
Table 1 Antibacterial activity of 3a~3o (inhibitory ratio/%)

Compd. Staphyloccous Escheri.chia Monilia albi-
aureus coli can
3a 90.2 81.2 97.2
3b 97.5 95.5 100
3¢ 95.1 92.3 96.6
3d 90.0 70.6 100
3e 90.0 100 90.2
2a 88.2 80.2 96.3
3f 86.2 82.9 100
3g 95.7 100 99.1
3h 91.1 96.6 100
3i 82.7 98.2 993
3j 88.6 100 99.7
3k 97.2 83.2 98.8
)| 100 97.3 100
3m 99.1 99.1 96.2
3n 92.8 99.3 95.5
30 96.4 93.1 96.9
Fluconazole 80.1 95.5 99.2

© 2012 Chinese Chemical Society & SIOC, CAS

MR ZE L0, rhia ik 2a 1 H A& 3a~30 X}
AR AT B R A, i 3a~30 XTA(R
SEREINE FIE 90%LL b, BAEMRMRAIPIEICE; %f
S A ER R . KT R IR TR 0L 80%, HATHH
BRI R (B 3d LLAE). L &9 3e, 3g, 3j % AWkt
B, 3d, 3h, 310 1 EA S R BRI R 26 114 100%, 70 il &
P 22 B YE AP AR AP A S . AEDRIR (1071
g/mL) R, HAREY) 3a~30 %m0 7 44 BR B 140 14
ORI AL T IS 2 R, AT TS AE LL I 259
A AR NI IR (>5.12X 107" g/mL)PT ARk
FEQ0™* g/mL) FHEAT, WESE T Hbsb &Y% & o (i 4
BRPA AT AR SR I B v 2, BT LL HARL A9 3a~30 X
S VR BR R T A S R T A R AR awm
BRI A FEIRIR L BRI AR i M A — 2 f e,
Horp 36~3j, 3k~30 MW E Ak =1 3a~3e, UEKX
RIN E Cl, Br & K 22 3 LS PP O L. 2R
LR IRIR LA AR A E I, K (1 € R i 1 4
PRSCR IR BRI AR, 0 KT AT B 1) 40 1 25 R
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AP, UESET CHs, NOy FE 5 I ANKE 1 I Rk 40 TR
MRAT— e (EER. Hisb &4 3a~3e MIFIE R
WY s TP Ak 2a, U T B SRS AL A ) B0 R
LT B A ).
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