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SYNTHETIC COMMUNICATIONS, 26(20), 3827-3839 (1996) 

SYNTHETIC STUDIES ON THE REACTIONS OF HYDRAZINE AND 
AROYLHYDRAZIDE WITH 5-PHENYL-173,4- OXADIAZOL-2- 

THIONE. 

G.A.EL-Saraf and A.M.EL-Sayed. 

Chemistry Department, Faculty of Science, Sohag, Egypt. 

Abstract: The reacton of 5-  phenyl - 1,3,4 - oxadiazol-2-thlone 1 with 
hydrazine hydrate in refluxing n-butanol afforded benzoylcarbohydrazide 2 
which was cyclized to 4-amino-3-chloro-5-phenyl-l,2,4-triazole 3. 
Compound 3 was used for the synthesis of some new di-or 
polyheterocyclic derivatives via its reaction with anilines and treating the 
products with bidentates . 

1,3,4- Oxadiazoles and fused S-triazoles have antiviral (l)  , 

ant ihgal  (2) ,insecticidal (3), and anthelmintic (4) properties. Similarly, S- 

triazoles, fused S- triazoles, S-triazines and S-diazines have pharma- 

cologcal activities (5-7). Our present work deals with the synthesis of some 

new fused heterocyclic systems containing oxadiazolo-triazole, triazolo- 

triazole and diazino-triazole moieties. 

It has been reported (*-13) that -4-amino- 3-mercapto-5-substituted- 

(4H) -1,2,4 triazoles were synthesized by the reaction of 5-substituted - 
1,3,4- oxadiazol-2-thione with hydrazine hydrate in refluxing water (lo), 

3827 

Copyright 0 1996 by Marcel Dekker, Inc. 
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3828 EL-SARAF AND EL-SAYED 

n-butanol or dioxane ( 1 3 )  for 3-4 h with hydrogen sulfide evolution. It is 

reported here that treatment of 5- phenyl 1,3,4 - oxadiazole-2-thione 1 

with hydrazine hydrate in refluxing n-butanol, until hydrogen sulfide 

evolution finished (48h), affords a benzoylcarbohydrazide 2 identified by 

elemental analysis, i.r. and n.m.r. spectra ( Scheme I, Table I). Treatment 

of compound 2 with phosphorus oxychloride afforded triazole 3 

(cf.Scheme I, Table I ). 
In extention, when 1 reacted with some aroylhydrazide, namely 

benzoylhydrazine or isonicotonic acid hydrazine, the corresponding 2- 

aroylhydrazino derivatives 4,,b were obtained. On treatment with 

phosphorus oxychloride these compounds yielded the corresponding 

oxadiazolo-triazole derivatives 5 a,b . The structures of the investigated 

compounds 4 a,b and 5,,b were established by Lr., and n.m.r. spectral data 

( cf. Table I ) . 

Compoumd 3 was treated with p- toluidine, p-nitroaniline or o- 

anisidine, in refluxing ethanol to gwe triazoles 6a-c resepectively. 

The nucleophilic character of secondary amino group ( - HN-Ar) in 

conpounds 6a-c was testsd in their reactions with some electrophiles. 

Thus, reaction of 6a-c with carbon disulphide in presence of alcoholic 

potassium hydroxide afforded the corresponding triazolo-thiotiazole 

derivatives 7a-c; whereas with formaldehyde in ethanol, the triazolo- 

hydrotriazole derivatives 8a-c were obtained. Compound 3 when treated 

with oxalyl chloride or chloroacetylchloride in presence of triethylamine in 
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HYDRAZINE AND AROYLHYDRAZIDE 3829 

Ph 

4a.b a,b 

R : a = P h -  j b = @  

Scheme I 

dry benzene afforded the corresponding triazolo- triazindione derivatives 

9a-c or triazolo-triazinone derivatives 1 Oa-,, respectively. The structure of 

these compounds were confirmed using i.r. and n.m.r spectra and CHN 

analyses (cf. Table I). 

Furthermore, the reaction of compound 3 with malononitrile in 

ethanol in presence of triethylamine gave the triazolo-pyrazole derivative 

11; whle the treatment of compound 3 with equimolar ratio of 

triethylamine in ethanol under refluxing condition, it gave compound 12. 
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3830 

Table I : 

EL-SARAF AND EL-SAYED 

product 

2 

3 

4a 

4b 

5a 

5b 

6a 

6b 

6,  

78 

'b 

7, 

m.pa 

214-16 

212-14 

217-18 

228-3 1 

186-87 

170-7 1 

154-56 

I3 1-33 

173-75 

190-92 

192-4 

151-52 

yield b 
% 

83 

63 

82 

80 

90 

83 

76 

80 

68 

52 

55 

75 

Mol. Formula 
(Mol. Wt .) 
- 

C8H 1 ON404 

(194.20) 

CgH7NqCI 

(194.63) 

C15H12N402 

(280.29) 

C14HI lN502 

(281.28) 

1 5H1 ON40 

(262.27) 

1 qHgN50 

(263.26) 

C15H15N5 

(265.32) 

1 qH 12N602 

(296.29) 

1 gH 15N50 

(281.32) 

16H13N5S 

(307.38) 

1 SH10N602S 

(338.35) 

16H 13N50S 

(323.3 8) 

Analytical data 
Calc./Found (%) 
C 

49.48 

49.40 

49.37 

49.50 

64.28 

64.20 

59.78 

59.70 

68.70 

68.70 

63.87 

63.60 

67.90 

67.90 

56.75 

56.60 

64.04 

64.10 

62.52 

62.30 

53.25 

53.00 

59.43 

59.30 

H 
5.19 

5.20 

3.62 

3.50 

4.32 

4.10 

3.94 

3.80 

3.84 

3.70 

3.45 

3.30 

5.70 

5.60 

4.08 

4.00 

5.37 

5.20 

4.26 

4.10 

2.98 

2.70 

1.05 

1.00 

- 

= 

N 
28.85 

28.70 

28.78 

28.80 

19.99 

19.80 

24.90 

24.80 

21.36 

21 30 

26.60 

26.40 

26.40 

26.20 

28.36 

28.20 

24.89 

24.70 

22.78 

22.50 

24.84 

24.80 

!1.66 

!1.40 

- 

- 
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HYDRAZINE AND AROYLHYDRAZIDE 383 1 

Table I : (Continued ): 

xoduct 

'a 

'b 

'C 

9a 

9b 

9c 

''a 

lob 

1% 

11 

12 

- 

m.pa 

214-16 

168-70 

197-99 

208-10 

> 300 

227-28 

201-3 

271-74 

222-24 

230-32 

174-76 

~~ 

yield b 
YO 

60 

80 

61 

63 

76 

70 

60 

82 

88 

70 

63 

Mol. Formula 
(M0l.Wt.) 

C16H1 5N5 

(277.33) 

1 5H12N602 

(3 08.30) 

C16" 15N50 

(293.3 3) 

17H13N502 

(319.33) 

c 1 gH 1 ON604 

(350.30) 

1 7H 1 3N503 

(332.33) 

17H15N50 

(305.34) 

16H12N603 

(336.31) 

C17H15N502 

(32 1.34) 

c1 lH8N6 

(224.23) 

16H1 2N8 

(3 16.33) 

Analytical data 
Calc./Found ("A) 

C 
69.30 

69.30 

58.44 

58.30 

65.52 

65.40 

63.94 

63.80 

54.84 

54.50 

60.89 

60.80 

66.87 

66.60 

57.14 

56.90 

63.54 

63.40 

58.92 

58.80 

60.75 

60.60 - 

H 
5.45 

5.20 

3.92 

3.80 

5.15 

5.10 

4.10 

3.90 

2.88 

2.70 

3.91 

3.80 

4.95 

4.80 

3.60 

3.50 

4.71 

4.60 

3.60 

3.70 

3.82 

3.70 

- 

- 

N 
25.25 

25.10 

27.26 

27.20 

23.88 

23.80 

21.93 

20.80 

23.99 

24.00 

20.88 

20.70 

22.94 

23.00 

24.99 

24.80 

21.79 

21.80 

37.48 

37.40 

35.42 

35.20 - 
(continued) 
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3832 

Table I : (Continued ): 

product 

2 

3 

4a 

4b 

'a 

'b 

6a 

6b 

6,  

7a 

7b 

'c 

'a 

IR (cm -1) 

3478 (OH ); 3408,3302 

(NH2);3200 (NH) ; 1640 (-CO- 

amidic), 1625 (N=C) 

3464 - 3380 (NH2); 1618 (N=C ); 

745 (C-C1) 

3 153 (NH); 1660 (NH - CO); 

1608 (N=C) 

3415 (OH), 3196 (NH); 1668 

(NHO); 1632 (N=C) 

1636 (N=C) 

1622 (N=C) 

3471,3390(NH2) ; 3224(NH); 

1628 (N=C). 

3478,3360 (NH2);3230 (NH); 

1634 (N=C); 1476, 1302 (NO2) 

3416,3310 (NH2); 3100 

(NH);1623 (N=C). 

3150 (NH); 1616 (N=C). 

3216 (NH); 1622 (N-C); 1492, 

1317(N02). 

3143 (NH); 1612 (N=C) 

3280 (NH); 1624 (N=C) 

EL-SARAF AND EL-SAYED 

~ H - N M R ~  (s.ppm> 

8.23-7.36 (m,SH,aromatlc ); 6.64-6.54 

(br,3H, 3NH), 5.64 (s,2H,NH2). 

8.53-7.45 (rn,SH,aromatic ); 6.63 

(s, 2H,NH2). 

9.80 (s,lH,NH.CO); 8.84(s,lH,NH); 

8.24- 7.34 (m,lOH,aromatic ); 

10.80 (s,lH,NHCO); 10.54 (s,lH, NH); 

9.32-7-46 (m,9H,arornatic ); 

8.18-7.40 (m,lOH,aromatic ). 

9.30-7.40 (rn,9H,arornatic ). 

7.82-5.84 (m, 12H,aromatic 

+NH+NH2);2.24 (s,3H,CH3). 

8.94(~, IH,NH); 8.32-7.35 

(rn,9H,aromatic ); 6.70 (s,2H,NH2) 

7.32-6.36 (rn, 12H,arornatic +NH+NH2); 

3.92 ( s,3H,OCH3) 

8.68 (s,IH, NH) 8.38-7.44 (rn,9H, 

aromatic ); 2.43 (s,3H,CH3). 

8.10 (s,LH, NH) ; 7.89-7.36 (rn,9H, 

aromatic ). 

8.84 (s,IH , NH) 8.18-7.32 

:rn,9H,aromatic ); 4.14 (s,3H,OCHj). 

3.30 -7.48 (rn,lOH,arornatic + NH ); 

1.54(~,2H,N-cH2-N) 
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HYDRAZINE AND AROYLHYDRAZIDE 

Table I : (Continued ): 

3833 

product 

'b 

8, 

9a 

9b 

9, 

''a 

lob 

1% 

11 

12 

3366(NH); 1597 (N=C), 

1500, 1319 (N02) 

3319 (NH), 1610 (N=C) 

3408 (OH) ; 3163 (NH) ; 1686 

(CO) , 1670 (NH.CO); 1626 

(N=C) 

3477 (OH); 3322 (NH); 1700 

(CO); 1665 (NHCO); 1603 

(N=C). 

3415 (OH); 3196 (NH); 1698 

(CO); 1668 (NHCO); 1632 

(N=C). 

3404 (OH); 3183 0; 1675 

(NHCO); 1624 (N=C). 

3476(0H) ; 3222(NH); 1687 

(NHCO) 1622 (N=C). 

3423(0H); 3145 (NH); 1660 

(NHCO) ; 161 1 (N=C) . 

33 15,3 197 (NH2);3095 (NH), 

2199 (CN); 1622 (N=C). 

3158 0; 1625 (N=C). 

3.10 (s, M,NH); 8.20-7.38 (m,9H,aromatic); 

2.60 (s, 2H,N-CH2-N). 

6.60-7.58 (m,lOH,aromatic +NH ); 4.00 

(~,3H,OCH3);2.64 (s, 2H,N-CH2-N); 

8.63-7.42 (m,lOH,aromatic + NH); 2.60 

k 3 H  ,CH3) 

8.60 (s,lH,NH);8.18-7.46 (m,9H,aromatic). 

8.90 (s, lH,NH);8.33-7.48 (m,9H,aromatic); 

1.24 (s,3H,OCH3) 

1.78-7.40 (m,9H,aromatic +NH); 4.12 

[ s ,~H,N-CH~ -C0);2.64 (s,3H,-CH3). 

10.93 (s,IH,NH); 8.50-7.80 

:m,9H,aromatic);4.30 (s,2H,N-CH2 CO). 

3.48 (s,M,NH) ; 8.16-7.40 (m,9H aromatic); 

1.32 (s,3H,OCH3). 

13.73 (s,M,NH);8.30-7.40 (m,SH,aromatic); 

5.37 (s,2H,NH2) 

%.90 (s,2H,2NH) ; 8.48-7.34 

m, 10H,aromatic ). 

a) Uncorrected, b, Crystallizion solvents are : butanol for 2,4 wb; ethanol for 6 a, 

7,, 8b,, ,9,,, ,11,12; elhanoV Water for 3,5,.b, 6 wb ,7 wb ,8 8' , 9 b, loa-cc) 

Measured on Nicolet 71 0 FT-IR spectrophotomer d, Measured with a varian EM 
360L using TMS as internal standard. 
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3834 EL-SARAF AND EL-SAYED 

N-N 

N-N 

Ph J N L  

C 52 * 
ale. K O H  

C H 2  0 
e t ha no  I 

- 

CI COCOCl 
c 

Et 3 N l b e n z e n e  

C I  CH2COCl 
E 13 N I benzene 

9 

I 
NH 2 

3 
A r :  a = 4 - CH3 c g  H 4  

b 4 - NO2 C g H 4  

c 3 - OCH3C6H4 

N-N / C N - P h A y k c N  
CH2 -CN 

E t 3  N l e t h a n o l  

NH2 
N -  

11  

E t g  N I  benzene  

7 a-c 

N- N 

‘1 P h  
HN 

*a-c 

N - N  

9a-c 0 

N - N  

I 1  

“YNY P h  
12 N-N 

Scheme I1 
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HYDRAZINE AND AROYLHYDRAZIDE 3835 

Experimental procedure. 

Benzoyl carbohydrazide 2 

Hydrazine hydrate (5 mL, 0.1 mol) was added to a solution of 

oxadiazole 1 (17.8 g. 0.1 mol) in n-butanol (100 mL) and the reaction 

mixture was refluxed for 48 h until the evolution of HZ S stopped. The 

solution was cooled, and the preciptate was filtered and recrystallized from 

an appropriate solventxf . Table I. 

4-Amino-3-chloro-5-phenyl-I,2,4-triazole 3 

A solution of compound 2 (9.7 g, 0.05 mol) in phosphorus 

oxychloride (20 mL) was refluxed with stirring for 4 h. Thereaction 

mixture cooled, poured on crushed ice and the precipitate was filtered and 

recrestallized from suitable solvent, cf. Table I. MS: m/z (relative 

intensity) 196 ( 0.84), 194 (5.98), 192 (loo), 162 (8.08). 

Action of acid hydrazide on compound I :  4a,b 

(General procedure) 

A mixture of compound 1 (1.78g ,0.01 mol) and an appropriate acid 

hydrazide (0.01 mol) in n-butanol (30 mL) was refluxed for 10 h. The 

solution was concentrated, cooled, filtered, and the product was 

recrystallized fiom an appropriate solvent, cf. Table I. 

Cyclization of compounds 4 a,b: 5 a,b 

(General procedure) 

Phosphorus oxychloride (20 mL) was added to dry compounds 5,,b 

(3g), and the reaction mixture was refluxed for 2 h, poured on ice water 
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3836 EL-SARAF AND EL-SAYED 

(500 mL), and filtered. The product was washed with water and 

recrystallized from an appropriate solvent, cf. Table I. 

Reaction of compound 3 with aromatic amine : 

(General procedure) 

6 a<. 

A solution of an equimolar ratio (0.05 mol) of compound 3, an 

appropriate primary aromatic amine and triethylamine in ethanol (50 mL) 

was refluxed for 6 h. The mixture was evaporated in vacuo and the residue 

was washed with water and recrystallized from suitable solvent,cf. Table I. 

MS of compound ( 6b): m/z (relative intensity) 296 (0.64), 268 (0.82), 192 

(5.10), 108 (100). 

Reaction of compound 6 a-c with carbon disulfide : 7a< 

(General procedure) 

To a mixture of compound 6a-c (0.01 mol), carbon disulfide (1.14 

g, 0.015 mol) and absolute ethanol (50 mL), a solution of potassium 

hydroxide (0.34 g, 0.015 mol) in 2 mL water was added. The reaction 

mixture was refluxed until the evolution of H2S finished (12 h). The 

reaction mixture was concentrated, cooled, poured on water (100 mL), 

filtered and the filterate was acidified with dil. HCl. The precipitant was 

collected and recrystallized from an appropriate solvent, cf. Table I. 

Mannich reaction of compound 6 a-c : 

(General procedure) 

8 a-c 

A mixture of compound 6 a-c ( 0.005 mol) and formaldehyde (1.5 

mL, 40 %) in ethanol (60 mL) was refluxed for 2 h. The solvent was 
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HYDRAZINE AND AROYLHYDRAZIDE 3837 

evaporated and the residue was recrystallized from an appropriate solvent, 

cf. Table I. 

Reaction of compounds 6,, with oxalyl chloride or 

chloroacetylchloride : 9 a-c , I 0  a-c 

(General procedure) 

To a solution of an equimolar ratio ( 0.005 mol ) of compound 6a-c 

and oxalyl chloride or chloroacetylchloride in benzene (50mL) , (O.Olmo1) 

of triethylamine was added. The mixture was refluxed for 4h, filtered while 

hot and the filterate was concentrated and cooled . The solid precipitated 

was filtered off, washed with water and recrystallized from a suitable 

solvent, cf. Table I. 

Reaction of compound 3 with malononitrile : I1 

To a solution of compound 3 (0.778 g, 0.004 mol) and triethylamine 

(0.041 g, 0.0004 mol) in ethanol (50 mL), malononitrile (0.264 g., 0.004 

mol) was added, the mixture refluxed for 4 h, and the solvent was 

evaporated. The residue washed with water and recrystallized from an 

appropriate solvent, cf. Table I. 

Action of triethylamine on compound 3 : 12 

A mixture of an equimolar ratio (0.004 mol) of compound 3 and 

triethylamine in ethanol was refluxed for 4 h. The solvent was evaporated 

and the residue washed with water and recrystallized from a suitable 

solvent, cf. Table I. 
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3838 EL-SARAF AND EL-SAYED 

Note: 
Mass Spectra (ms) measured on a Micromaso 7070E Spectrometer 

operating at 70ev using dlrect inlet. 
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