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5-(2-F2 F X E)-1,3 4-E W -2-5 & C BRI SR & RN E RS

TR 4 x xEFET
CRITEEBAL S SR Ll 614000)

B DL 2-3RIE-5-Q-FR AR I)-1,3 4-E Ml IRk, SBREEE . IR BRSO Al T 9 A 5-Q-FR R 3E)-1,3,4-E —
MBI Z LAY, Hg Rt TH NMR, °C NMR, IR, MS EAERICE AT, FHHIEWIR T B AR &Y i3sis k.
SERBWEN KL B ELEG R OB, 55 B E-5-Q-FRIAKI)-1,3,4- — W2 3L 4 W (da~4dh)EL 2-T 4%
B -S-(2-FAFEIRTE)-1,3,4-WE BB 3 2L BRI () A SE L IO B i
R 2-RL-S-ARFRIEIRIE-1,3.4- T WRILE Ok NS

Synthesis and Antibacterial Activity of 5-(2-Hydroxyphenyl)-1,3,4-
thiadiazol-2-yl-sulfanyl Acetyl Hydrazones

Wang, Yinghong Yang, Lu Liu, Zhichang™
(Department of Chemistry, Leshan Normal University, Leshan 614000)

Abstract A series of 5-(2-hydroxyphenyl)-1,3,4-thiadiazol-2-yl-sulfanyl acetyl hydrazones were synthesized with
2-mercapto-5-(2-hydroxyphenyl)-1,3,4-thiadiazole as starting material, followed by thioetherification, hydrazide reaction and
hydrazone reaction. The structures of these compounds were characterized by 'H NMR, *C NMR, IR, MS techniques and
elemental analysis. The antimicrobial activities of these compounds were also originally studied. The results showed that most
of these compounds have potent antibacterial activities. These compounds of aromatic aldehyde-5-(2-hydroxyphen-yl)-1,3,4-
thiadiazol-2-yl-sulfanyl acetyl hydrazone (4a~4h) showed better antibacterial activities than 2-butenal-5-(2-hydroxyphenyl)-

1,3,4-thiadiazol-2-yl-sulfanyl acetyl hydrazone (4i).

Keywords 2-mercapto-5-(2-hydroxyphenyl)-1,3,4-thiadiazole; acyl hydrazones; synthesis; antibacterial activity

R JER AL & DT 4F K C L IE STIE S B 2 R
W, P PuR AR R, Brak s e,
PUHIV SR HURBE L PuoeEpam 0%, L
FEH 20 A rp AT S R A Y AR Ak A i R
35 FF(Nifuroxazide), 2 CONHN=CH 51451, &
LW TR, BN, 1,3,4-W8 W ff ok — B )
AR REA], BATHURET L RS Rt A 2
PSR, EFRAT R TR, ol T — K FER-3-1H
FEIEGR RRAT A, BA R T Mo
TFACE FRWE G SRR R, SRR
T ERUG AR, AL 2-57HE-5-2- IR H)-1,3 4-
WE M e S AL, AT — IR B IR TR AT AR,
HIAE T 50X RS D0 A D35 1. & ik 26 an Jir
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Scheme 1 ffi7.

1 ZRAH
1.1 XE5RF

XRC-1 B s s W A, i JE Th R &R IE
TU-1901 XOGHCERSMA] W66 T IRPrestige-21
HH-A2R H 27 A GiE{Y, KBr J ) ; Bruker Avance 600
Bt 3L A, DMSO-ds A5, TMS 4 N45; Finnigen
Trace Mass ! Jiiit 1% (3¢[E Finnigen /A ]), Carlo Erba
1106 JTER 73T Fr ARS8 b [ = O3 by 2 nlAd, 27 4.
1.2 HEMREYE X

2- 3 He-5-(2- F IR HE)-1,3.4- 18 (1) S I SR
[19]4 B, m.p. 218~221 ‘C(SCHR(E 217~220 C).
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OH
s CICH,COOC,Hs
\ SH DMSO
N—N
1
OH
S NH2NH2 H20
{ Jr—S—CH,COOC,Hs
N-N
2
OH
S RCHO
@—( J—S—CH,CONHNH,
N-N

3
OH
S
{ Jr—S—CH,CONHN=CHR
N-N
4

a:R= 05H5, b:R= 2-HOCGH4, c:R= 4-HOCGH4
d: R = 4-CH30CgH,, e: R = 4-O,NCgH,, f: R = 3-CH30-4-HOCgHs
g: R = 2-HOC10H6, h:R= 4-(CH3)2N05H4, iiR= CH=CHCH3

Scheme 1

5-(2-FRHIEIL)-1,3,4-WE MR IL 2R 2R ()T
A 5 150 mL = EAF I 15 mmol (3.16 )b &4
1, 15 mmol (1.84 g) CICH,CHOOC,Hs, 50 mL DMSO, 15
mmol (2.07 g)JC/K KoCO5, i FHFERN 6 h, [V &5
HUR, BN 200 mL K, A A E AR,
V& THRFTAE AR, HITC/K LR B A5 S 3.40 g ({0
&, WE 76.5%. m.p. 144~146 ‘C; 'H NMR (DMSO-d;,
600 MHz) J: 8.17 (s, 1H, ArOH), 7.41~6.98 (m, 4H,
PhH), 4.15 (s, 2H, CH,), 4.27 (q, J=7.1 Hz, 2H, OCH,),
1.21 (t, J=7.1 Hz, 3H, CH;); *C NMR (DMSO-d;, 150
MHz) 6: 168.5, 166.5, 163.6, 154.9, 132.8, 129.7, 127.6,
120.2, 116.8, 61.88, 35.60, 14.47; IR (KBr) v: 3024
(=C—H, Ph), 2933 (C—H, CH,), 1724 (C=0), 1600
(C=N), 623 (C—S). Anal. calcd for C;;H,N,0;S;: C
48.63, H 4.08, N 9.45; found C 48.68, H 4.08, N 9.51.

5-(2-FR LRI )-1,3,4-WE — E-2-B% He— Z W Bk (3) 1
A HG AE 100 mL = FURHAIA 10 mmol (2.96 g) 2, 60
mL /K LEEA 2.0 mL 80%/K &k, =ik 4 h, Hhg,
oK LEEVR S, THE, CWE-DMF B4 515 249 g A
i Ak, W E 88.3%. mp. 194 ~196 C; 'H NMR
(DMSO-ds, 600 MHz) 6: 9.44 (t, J=7.8 Hz, 1H, CONH),
8.17 (s, 1H, ArOH), 7.74~6.98 (m, 4H, PhH), 4.44 (s, 2H,
CH,), 4.03 (d, J=7.8 Hz, 2H, NH,); *C NMR (DMSO-d,
150 MHz) J: 168.5, 166.4, 163.6, 154.9, 132.8, 129.7,
127.6, 120.2, 116.8, 35.9; IR (KBr) v: 3317, 3203 (N—H),
3039 (=C—H, Ph), 2941 (C—H, CH,), 1647 (C=0),
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1575 (C=N), 621 (C—S). Anal. calcd for C,oH;(N40,S;:
C 42.54, H 3.57, N 19.84; found C 42.46, H 3.56, N 20.05.
1.3 BiriEH 4a~4i IEH

¥ 0.42 mmol (118.6 mg) 3, 20 mL /K L, 0.42
mmol HUACEE RV AL FI B UK LRI 2 S N iR, Btk
[, TLC ERESRM[FEFH: VAl @ ek s
BE)=2 : 31 WS K, WHIbT A, 1buE, 2k
DMF/LRHE G A EL i, 33 His &) 4a~4i.

oK F B -5-(2-FR RE IR 6 )-1,3,4- 108 k2 fii - 2L T
[l%(4a): 127 mg H A, 2% 82%. m.p. 184~187 C;
UV-Vis (EtOH) Ay 287 nm; 'H NMR (DMSO-d, 600
MHz) 6: 11.22 (s, IH, CONH), 8.23 (s, IH, N=CH), 8.06
(s, 1H, ArOH), 7.70~6.98 (m, 9H, PhH), 4.23 (s, 2H,
CH,); *C NMR (DMSO-d,, 150 MHz) §: 168.5, 165.5,
163.6, 154.9, 147.9, 133.9, 132.8, 130.7, 129.7, 129.2,
128.9, 127.9, 127.6, 121.6, 121.4, 116.8, 36.4; IR (KBr) v:
3176 (N—H), 3072 (=C—H, Ph), 2912 (C—H, CH,),
1681 (C=0), 1589 (C=N), 626 (C—S); ESI-MS m/z (%):
393 (M"+23, 100), 369 (M'—1, 28). Anal. caled for
C7H142N40,S,: C 55.12, H 3.81, N 15.12; found C 54.98,
H,3.94 N14.95 .

- W -5-(2-FR JE 2R 0 )-1,3,4- 08— -2 i
Hi- LM (4b): 134 mg FIEAE 1A, % 83%. m.p. 218~
220 C; UV-Vis (EtOH) Ama: 281 nm; 'H NMR
(DMSO-ds, 600 MHz) o: 11.23 (s, 1H, CONH), 8.44 (s,
1H, N=CH), 8.35 (s, 1H, ArOH), 8.17 (s, 1H, ArOH),
7.70~6.87 (m, 8H, PhH), 4.24 (s, 2H, CH,); C NMR
(DMSO-dj, 150 MHz) 0: 168.5, 165.5, 164.9, 163.6, 157.8,
154.9, 147.9, 132.8, 129.7, 127.6, 126.8, 120.3, 119.9,
119.6, 116.9, 116.8, 36.4; IR (KBr) v: 3184 (N—H), 3066
(=C—H, Ph), 2916 (C—H, CH,), 1678
(C=0), 1581 (C=N), 624 (C—S); ESI-MS m/z (%): 409
M " +23, 100), 384 (M —2, 34). Anal. caled for
C7H14N,405S,: C 52.84, H 3.65, N 14.50; found C 52.90, H
3.70,N 14.34 .

4-FR IR -5-(2-FR L 0K )-1,3,4- 108 — -2 -
- LM (4e): 128 mg A A4, i 79%. m.p. 229~
231°C; UV-Vis (EtOH) Amax: 296 nm; 'H NMR (DMSO-d,
600 MHz) J: 11.23 (s, 1H, CONH), 8.90 (s, IH, N=CH),
8.16 (s, 1H, ArOH), 8.10 (s, 1H, ArOH), 7.94~6.82 (m,
8H, PhH), 4.19 (s, 2H, CH,); °C NMR (DMSO-d;, 150
MHz) 0: 168.5, 165.5, 163.6, 161.2, 154.9, 144.5, 132.8,
130.6, 130.2, 129.7, 127.6, 126.8, 120.5, 120.3, 119.9,
116.6, 36.4; IR (KBr) v: 3197 (N—H), 3072 (=C—H,
Ph), 2933 (C—H, CH,), 1674 (C=0), 1581 (C=N), 624
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(C—S); ESI-MS m/z (%): 409 (M" 423, 100), 385 (M —
1, 38). Anal. calcd for C;;H4N4O3S,: C 52.84, H 3.65, N
14.50; found C 52.67 , H 3.86, N 14.32 .

4- FAR LR AR -5-(2-FR L DR B )-1,3,4- W8 142133
H- W Ad): 124 mg FIEAFEE, SR 74%. mp. 156~
157 °‘C; UV-Vis (EtOH) Ams: 296 nm; 'H NMR
(DMSO-ds, 600 MHz) 6: 11.22 (s, 1H, CONH), 8.16 (s,
1H, N=CH), 8.14 (s, 1H, ArOH). 7.66~6.98 (m, 8H,
PhH), 4.20 (s, 2H, CH,), 3.80 (s, 3H, OCH,); *C NMR
(DMSO-d, 150 MHz) 0: 168.6, 165.5, 163.1, 161.4, 154.9,
147.7, 132.7, 130.1, 129.8, 127.0, 126.5, 120.2, 119.1,
116.9, 114.8, 114.7, 55.7, 36.7; IR (KBr) v: 3188 (N—H),
3070 (=C—H, Ph), 2929 (C—H, CH,), 1674 (C=0),
1577 (C=N), 624 (C—S); ESI-MS m/z (%): 423 (M"+
23, 100), 399 (M —1, 16). Anal. calcd for C sH;¢N4O5S,:
C 53.98, H 4.03, N 13.99; found C 53.79 , H 3.96, N
14.16 .

AT K -5 - (2-FR S R AL )-1,3,4- 8 k-2 it
K- LW (de): 143 mg A A4, i 82%. m.p. 210~
213 °C; UV-Vis (EtOH) Amm: 322 nm; 'H NMR
(DMSO-ds, 600 MHz) 6: 11.25 (s, 1H, CONH), 8.30 (s,
1H, N=CH), 8.14 (s, 1H, ArOH), 7.99~6.96 (m, 8H,
PhH), 4.27 (s, 2H, CH,); *C NMR (DMSO-d;, 150 MHz)
J9: 168.5, 165.5, 163.6, 154.9, 150.8, 146.9, 140.1, 132.8,
129.7, 127.6, 126.8, 124.6, 124.4, 124.0, 123.8, 116.8,
36.4; IR (KBr) v: 3178 (N—H), 3076 (=C—H, Ph), 2954
(C—H, CH,), 1674 (C=0), 1585(C=N), 626 (C—S);
ESI-MS m/z (%): 438 (M" 423, 100), 418 (M"+3, 16).
Anal. caled for Ci7H5N50,S,: C 49.13, H 3.15, N 16.85;
found C49. 01, H 3.31, N 16.76 .

3- FAR FE-4- R L S F S -5-(2- FR 3L DR 3E)-1,3,4- 108 —
M- fif - Z LR (46): 152 mg FAE A, R 87%.
m.p. 240~242 ‘C; UV-Vis (EtOH) Ap.: 321 nm; 'H
NMR (DMSO-ds, 600 MHz) 6: 11.21 (s, 1H, CONH), 8.28
(s, 1H, N=CH), 8.17 (s, 1H, ArOH), 8.11 (s, 1H, ArOH),
7.89~6.76 (m, 8H, PhH), 4.21 (s, 2H, CH,), 3.80 (s, 3H,
OCHj3); *C NMR (DMSO-d;, 150 MHz) J: 168.5, 165.6,
165.0, 163.3, 154.8, 149.6, 148.4, 144.8, 132.7, 127.6,
125.9, 122.6, 121.8, 120.2, 116.9, 110.2, 56.5, 36.7; IR
(KBr) v: 3396 (O—H), 3188 (N—H), 3076 (Ph), 2916
(C—H, CH,), 1681 (C=0), 1581 (C=N), 621 (C—S);
ESI-MS m/z (%): 438 (M" 423, 100), 418 (M"+3, 16).
Anal. caled for CigHsN40,4S,: C 51.90, H 3.87, N 13.45;
found C51.76 , H4.05 , N 13.23.

2-FR LR W -5-(2-FR S R JE)-1,3,4 -0 — -2
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- LM (4g): 157 mg s A EAE, E 83%. m.p. 225~
226 ‘C; UV-Vis (EtOH) Ams: 322 nm; 'H NMR
(DMSO-ds, 600 MHz) d: 11.16 (s, 1H, CONH), 8.32 (s,
1H, N=CH), 8.16 (s, 1H, ArOH), 8.07 (s, 1H, ArOH),
7.96~6.99 (m, 10H, PhH), 4.24 (s, 2H, CH,); *C NMR
(DMSO-ds, 150 MHz) §: 168.1, 165.4, 164.9, 163.5, 163.2,
162.9, 158.4, 157.4, 154.9, 146.8, 143.8, 132.8, 131.7,
128.6, 127.6, 123.9, 119.2, 116.9, 110.6, 109.0, 36.7; IR
(KBr) v: 3215 (N—H), 3045 (=C—H, Ph), 2922 (C—H,
CH,), 1660 (C=0), 1573 (C=N), 621 (C—S); ESI-MS
miz (%): 438 (M'=+23, 100), 418 (M"+3 , 16). Anal.
calcd for C,H¢N4O3S,: C 57.78, H 3.69, N 10.84; found
C 57.57,H 3.87, N 10.65.

4- G IR I -5-(2- R FE RS- 1,3,4- 1 -2
- ZWEki(4h): 158 mg AL, BE 91%. m.p.
209~210 °C; UV-Vis (EtOH) Ama: 338 nm; 'H NMR
(DMSO-ds, 600 MHz) d: 11.22 (s, 1H, CONH), 8.27 (s,
1H, N=CH), 8.12 (s, 1H, ArOH), 7.70~6.63 (m, 8H,
PhH), 4.22 (s, 2H, CH,), 2.97 (m, 6H, N(CH3),); *C NMR
(DMSO-ds, 150 MHz) §: 168.5, 165.5, 164.9, 163.6, 157.8,
153.1, 147.9, 132.8, 129.7, 127.6, 126.8, 122.3, 120.2,
119.9, 116.9, 110.6, 40.4, 40.1, 36.6; IR (KBr) v: 3169
(N—H), 3062 (=C—H, Ph), 2922 (C—H, CH,), 1666
(C=0), 1581 (C=N), 630 (C—S); ESI-MS m/z (%): 438
(M"+23, 100), 418 (M +3 , 16). Anal. calcd for CioHo-
N;0,S,: C 55.18, H 4.63, N 16.94; found C 55.03, H 4.78,
N16.78 .

2- e -5-2-FRFE IR I )-1,3,4- I Ik-2-Fii H- 2
5 (4i): 106 mg A, % 76%. mp. 192~194
‘C; UV-Vis (EtOH) Ama: 268 nm; 'H NMR (DMSO-d,
600 MHz) §: 9.25 (s, 1H, CONH), 8.10 (s, 1H, N=CH),
8.03 (s, 1H, ArOH), 7.90~6.76 (m, 8H, PhH), 5.73~5.32
(m, 2H, CH=CH), 4.21 (s, 2H, CH,), 1.82 (m, 3H, CH;);
BC NMR (DMSO-ds, 150 MHz) d: 168.5, 165.4, 163.5,
154.9, 147.8, 139.3, 138.7, 132.7, 129.0, 128.8, 120.2,
116.9, 36.7, 18.8; IR (KBr) v: 3176 (N—H), 3072 (=
C—H, Ph), 2912 (C—H, CH,), 1681(C=0), 1589 (C=
N), 626 (C—S); ESI-MS m/z (%): 438 (M +23, 100), 418
(M+—|—3, 16). Anal. caled for C4H4N4O,S,: C 50.28, H
4.22,N 16.75; found C 50.10, H 4.38, N 16.48.

1.3 HIEEMENR
F5 SCHR[200 77 0 1B A R V. AR bR R B T
(B. subtilis)~ 4 (O ER T (S. aureus)~ K H(E. coli)

H # (Penicillium chrysogenum) B % (Aspergillus-
niger). $ERP GBS FAERNE O, MEAT R, S0
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ARG KT 37 CIBIAM THTE 24 h, 55,
AR 28 CILH AT MEEFR 72 h I
2, R 3 Kk

2 #R54He
21 &K

KHKMRAE GG 5 RE, Slefh. B, Bk,
AR B 2-30-5-(2-FR SE R SE)-1,3,4-WE (1), PR
fik At . HEASBEIE. B T BEDES ORI (0 A S
MUK AL, 7ETK LB BERERIFUR Y. 6~8 h,
AP P R 5-(Q-FRFEIRIE)-1,3,4- 1 — k-2 fif JE
LIS da~4di. FEANB R NIRRT L, PRIAE
Doy, R .
22 FiESR

B HErMEE Y 4a~4i (458 B IR, "TH NMR Al
MS FTRME. 76 IR i b, WElEA w9 N REfElE: 78
3215~3169 H1 1660~1681 cm ', H Ik i B
V&S T EE(NH—N=C)] vau Al veo W&, 1660~
1681 cm ' 2478 C=0 WMIH4iIESN. 1610 em ' A4 h
C=N (4IR30, Et &4 4a~4i i) "H NMR %,
11.25~9.25 A7 [ ¥LE Yy CONH b 1 5t 1~ Wi Wi i
8.90~8.10 [ FLlée Sy N=CH _I ) 5t W fc g, 3 2 Pk
(FIPANERAE R 6. ESI-MS 45 AL &) 4a~4i (5
O PRI T, W&y 4a 10138 T84
A MR g 393 (MT4-23, 100), F1 125 16 i
—ANEE T 369 M —1, 28).
23 MEEMN

PURARG 45 R AE29ikIE ) 107 mol/L i,
B R = & A AR R R AT R LG, R Z A
BRI BT FOk S b R H AT b = S04 SR 4 i)
YEF. Hor 4, 4e AT 4f SR ECATRI(B. subtilis). Kt
W(E. coli)FI4: 35 (R E BKIE (S. aureus) 1 K AF B I
PEIEEPE 21 mm LAE): de Sof BT B 1R300 B Pk 2
25.85 mm, 4d FIl 4f X Rl ST TR 1R 401 ERT el 20 ) IA 2] 24.97
H124.95 mm; 4b, 4d, 4g X 22 {5 (Aspergillusniger) (141
BEAE - (F R ] 22~23 mm); 4a, 4b, de, 4g X755
(Penicillium) 7 — 2 S0 E F (N8 20~21 mm). AL
G FIMETE YD bk, BEESER iR
KA T s AT 5 AR 1 O J e 56 A A 5 e ) D BT 95 12
YIRIR AT SR A T IR R (U A S ) sl A1 L AR
FE(CQI RS, BT LA 6 KA1 (E. coli)Fl
R BT 1R (B, subtilis) KSR, RS B A
2-FRFLZEIF, TR I AL A Wk G (0 R 2 BRI (S
aureus) EAKFEMVEKR, XA N — 2B TIN5 1 R
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FUIBEHE T A .
K1 LB 4a~4i 1AV P (mm)

Table 1 Antibacterial activityof compound 4a~4i (mm)

E.
Compd. B. subtilis g 5 . Penicillium Aspergillusniger

ureus coli
Triclosan® 17.21°  18.09 17.53 19.31 21.31
4a 20.66  22.33 19.68 20.65 21.49
4b 21.51 20.71 22.15 21.27 22.45
4c 20.48  22.34 20.66 18.76 21.19
4d 2497  22.61 23.66 18.35 23.44
4e 23.64  21.65 2585 21.64 22.93
4f 2495 2211 22.61 19.37 21.08
4g 21.76  24.51 20.97 20.87 22.81
4h 22,12  21.19 21.83 19.34 21.62
4i 19.74 2241 22.08 17.07 20.75

© 2013 Chinese Chemical Society & SIOC, CAS

“ Concentration 10~* mol/L; * Each data was repeated three times.
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