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Fig. 1 The synthetic routes of target compounds
H: (ONH:NH; » Ho O, Z R [ 5 (b)) CS, . KOH, Z . [l 5 (o) HURE L e VDU 0k « VICH B = 12 2, 52 IR B b
R A 4—NO;(4a),3—NO2 (4b) ,2—NO: (4¢) ,2— OCH; (4d) ,2—Cl(4e) ,4—Cl(4f) ,2— COOCH; (4 g).

o, ZEE K e CS, &k, /K Na, SO, T
P ZE IR 48 C Ry iR . Hofl R ok 2 4l E
Hefdi .
1.2 HEWHEN
1.2.1 K BBk 69 A %, i} 100 mL [ = 1158
R AR AR F 2 F iR (1) 13,6 g (0. 1 mol) . Jit
B 80% KA M 18. 75 g (0.3 mol), oK Z i
50 mL, A % 80 “Clalii, ) Wi #F4E 6 h, TLC Wil
TCIORE A S 45 oL ¥ A e 25 B 2 v R b &
CBEHE S AT A ET AR R OR BRI (2, TR S
FREE K 12.25 g Bk 90.1%. mp. 112~114 °C.
1.2.2 5-3R3-1,3,4-%8 = -2-BE (3) 69 & A%
] 100 mL FY = FUBE IR AU AR HE e ik (2)
8.16 g (60 mmol) ¥ KOH 4. 032 g (72 mmol),
CS, 6.84 g (90 mmol), JG/K Z ¥ 60 mL, ¥ IE T
fEFE 0.5 h J5 R AW A A FLR B MR KR A
WM ZE 80 “C Iy, ) F54E 8 h, TLC Wil g Ji
HE R BN B8 T Ve )L T 28 I 25 0 00 o [ A v T
ZE MK 3 mol/L WyEh MR IR = pH y 4~5 1y
5 1 R L Al E TR IR D] S B E A R A
AR A iR 5-OR BE-1, 3, 4-W8 — mk-2-% il (3D, B
FH 9. 16 g, e E R 85. 8%, mp. 218 ~220 C.
"H NMR(400 MHz ,DMSO-d) §:7. 56 ~7. 65(m,
3 H,ArH),7.86~7.88(d,2 H,ArH).
1.2.3 BARAY 33 K K T W -5 A
1,3,4-v8 —wk-2-FLERA (da) 49 4 A%, 1] 50 mL ¥
BRI AR R A 5O -1, 3, 4T -2
Fiil (3) 0.356 g (2 mmol), X filf 3£ A e 0. 552 g
(4 mmol), Jit & 43 50 37 %0 B9 W EE 5 W 0. 648 g
(8 mmol) B HE T THFE #1 MeOH IR & W
[V(THF) =5 mL,V(MeOH) =10 mL], F# i
THEFE. 0.5 h J5 IF 46 BB A U0TE O AT
4 h, TLC W50 TG SR A B0 25 5, il 8 & D
THF 25 75 W5 35 @ [ 4 0. 335 g, IR 51. 1%,
mp. 156~158 °C."H NMR (400 MHz,DMSO-d;)
5:5.51~5.53(d,2 H,—CH,—).6.95~6.97(d,
2 H,ArH),7.47~7.55(m,3 H,ArH),7. 76 ~
7.78(d,2 H,ArH),7. 98~8.00(d.2 H,ArH),

8.32 ~ 8.36 (t, 1 H,—NH—); MS (ESI):
327 (M—1) .

1.2.4 R#FH& T &AM 4b~4h H 5
b5 3-1) g 5 2% e P HY B -5-JR 561, 3, 41
M- 2~ i (4b) « 8 €5 [ {4 0. 512 g, Wi 78. 00,
mp. 181~182 °C."H NMR (400 MHz,DMSO-d;)
5:5.54~5.56(d,2 H,CH,—),7. 28 ~7. 30
(d," H,ArH).7.37~7.41(t,1 H,ArH),7. 47~
7.49(d,1 H,ArH),7.54~7.61(m,3 H,ArH),
7.80(s,1 H,ArH),7.82~7.84(d.2 H,ArH);
MS(ESD :327(M—1) . Hisfb &4 3-4B il 2 2K
JHg ST -5 -1, 3, 4- I -2 ] (4 o) - B £
&4 0. 235 g, g% 35. 8% .mp. 170~172 C.'H
NMR (400 MHz, DMSO-d;) 8: 5. 73 ~ 5. 75 (d,
2H,—CH,—),6. 84 ~6. 88 (t, 1 H, ArH),
7.39~7.42(d,1 H,ArH),7.51~7.61(m,4 H,
ArH),7.83~7.85(d.1 H,ArH),8.08~8.10(d,
1 H.ArH),8.79~8.82(t,1 H,—NH—); MS
(ESD :327(M—1) . Hbrfb&4 3-8 H A 2 2R i
P E-5 DRHE-1, 3, 40 -2 i (4D < €8 [
& Jy 0. 286 g, it % 45. 7%, mp. 134 ~ 136 C.
'"H NMR (400 MHz, CDCl,) §: 3. 82 (s, 3 H,
—OCH;),5. 54~5.56(d,2 H,—CH,—),6. 76
(s,2 H,ArH),6. 84~6.8(m,1 H,ArH),7. 10~
7.12(d,1 H,ArH),7.41~7.51(m.3 H,ArH),
7. 84 ~ 7. 86 (d, 2 H, ArH); MS (ESI).
312(M—1) . HARMLAB W) 3-2B S A4 i 0 P Ak-5-4%
FE-1,3,4-0 — Me-2-FR B (de) . (G [E A 0. 215 g,
W% 34, 4% ,mp. 120~121 “C.'H NMR(400 MHz,
CDCl;)8:5. 56 ~5.58(d,2 H,—CH,—),5. 66~
5.70(t, 1 H,—NH—), 6. 70 ~6. 74 (t, 1 H,
ArH),7.14~7.25(m.3 H,ArH),7. 42~7. 52
(m,3 H, ArH), 7. 84 ~7.86(d,2 H, ArH);
MS(ESD :317(M—1) . Hirtb & 3-%F &4 i
Y JE-5-2R -1, 3, AT k-2~ i (40) ¢ 19 0 [
AR 0.159 g, U & 25. 4% . mp. 216 ~218 C.'H
NMR(400 MHz,CDCl;)8:6. 03(d.2 H,—CH,—),
7.12~7.14(d,2 H,ArH),7.37~7.41(t,2 H,
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ArH),7.48~7.52(t,1 H,ArH),7.82~7.84(d,
2 H,ArH) ,7. 94~7.96(d,2 H, ArH); MS(ESD .
317(M—1) . Hbrfb & W 3-8 Y i 4% Jiie .
Fe-5-TRF-1, 3, 4-08 —me-2-6% B (4g) . [ A [ 4
0.458 g % 67. 2% .mp. 158~160 °C.'H NMR
(400 MHz,CDCI,)8:3. 88(s,3 H,—COOCH,) ,
5.60~5.62(d.2 H,~—CH,—),6. 73~6. 77 (t,
1 H,ArH), 7. 27~7.29(d,1 H,ArH),7. 41 ~
7.47(m,3 H,ArH),7.50~7.54(t,1 H, ArH),
7.88~7.90(d,2 H,ArH).7.92~7.94(d,1 H,
ArH),8.83~8.87(t,1 H,—NH ) ; MS(ESD :
340(M—1)".
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Table. 1 Effect of raw material ratio on yield
nGKA BB #n CEH R H 8 PR o
1.0 62.5
1.5 68. 2
2.0 76.9
2.5 84.9
3.0 90. 1
3.5 90.0
4.0 89.6
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Table. 2 Effect of reaction time on yield

SIS (] /B Jiak Y40
4 71.8
5 85.4
6 90.1
7 90.6
8 90.5
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Table. 3 Effect of dosage of CS, on yield
n( ZHRALIR) =0 CF B EEE PR Y
1.2 60. 8
1.3 72.5
1.4 80. 3
1.5 85.8
1.6 86.0
1.7 86. 2

45 L 3R I T Ak B 5 2R B I U ) R EE K L
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A S B T e AR O AR A 25 RN
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Table. 4 Effect of reaction time on yield

SR 1] /b [ Y%
6 72.6
7 78.6
8 85.8
9 86. 1
10 86.0

25 R RWI Y SN i A2 8 h i 5-2R AE-1,3,4-
W M- 2~ T ) 7 358 5 36 85. 8 00 . JE K Jz i i [A]
BB AONAR  H T 2 BR VR 5 TR 2 R S Y
S B[] Ay 8 .
2.3 3SEHRFRIERAESFE1,3,4 B -2
ML EWHERIZ
2.3.1 EA A 3-xFAHE KB P E-5-KE-1,3,
4-vB Z vk -2-FL R £ R0 ok e bR RN A
SR AR T P R AR BR S S 15 mL) R 7™ i 3
g RN
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Synthesis of 1,3,4-oxadiazole-2-thione derivatives

JU Xiu-lian'* ,HU Cheng'"*
[1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. Key Laboratory for Green Chemical Process of Ministry of
Education(Wuhan Institute of Technology),Wuhan 430074 ,China]

Abstract ;: Oxadiazole derivatives as heterocyclic compounds have shown a broad range of biological activ-
ities. Seven 1, 3, 4-oxadiazole-2-thione derivatives were designed and synthesized,and all of them were
characterized and confirmed by 1H NMR and mass spectrometry. Benzoyl hydrazine (2) was obtained by
the reaction of benzoate methyl ester (1) and hydrazine hydrate under refluxing, then 5-phenyl-1,3,4-
oxadiazole-2-thione (3) was obtained by the reaction of benzoyl hydrazine (2) and CS, in alkaline condi-
tion under reflux. Finally target compounds were obtained by Mannich reaction consisting of (3) con-
densation with amine in the presence of formaldehyde. In the process,the technology is optimized based
on some parameters;reaction time,molar ratio of 80 % hydrazine hydrate and benzoate methyl ester (1),
molar ratio of CS, and benzoyl hydrazine (2) in reaction (a) and (b) respectively,the use of solvent in
reaction (c). Pure target compounds were obtained by recrystallization from suitable solvent, the yields
of which were between 20% —80%. Most of the compounds haven't been reported yet,and their bioac-
tivities as tyrosinase inhibitors remain further study.

Key words: heterocyclic compounds; 1,3,4-oxadiazole-2-thione; structural characterization; process op-
timization
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