
This article was downloaded by: [Stony Brook University]
On: 29 October 2014, At: 00:31
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A New Synthesis Of 1,3,4-
Oxadiazoles. Cyclization
Of N.N'-Diacylhydrazeves
Catalyzed By Palladium(0)
Stephane Lutun a , Bruno Hasiak a & Daniel Couturier
a

a Laboratoire de Chimie Organique et
Environnement, Bat. C4 — Université des Sciences
et Technologies de Lille , 59655, Villeneuve d'Ascq
Cedex, France
Published online: 17 Sep 2007.

To cite this article: Stephane Lutun , Bruno Hasiak & Daniel Couturier (1999)
A New Synthesis Of 1,3,4-Oxadiazoles. Cyclization Of N.N'-Diacylhydrazeves
Catalyzed By Palladium(0), Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic Chemistry, 29:1, 111-116, DOI:
10.1080/00397919908085741

To link to this article:  http://dx.doi.org/10.1080/00397919908085741

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919908085741
http://dx.doi.org/10.1080/00397919908085741


or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

St
on

y 
B

ro
ok

 U
ni

ve
rs

ity
] 

at
 0

0:
31

 2
9 

O
ct

ob
er

 2
01

4 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 29(1), 111-116 (1999) 

A NEW SYNTHESIS OF 1J94-OXADJAZOLES. CYCLIZATION OF 
N,”-DIACYLHYDRAZINES CATALYZED BY PALLADIUM(0). 

Stephane Lutun, Bruno Hasiak and Daniel Couturier* 

Laboratoire de Chimie Organique et Environnement, Bat. C4 - Universite des 
Sciences et Technologies de Lille. 59655 Villeneuve d‘Ascq Cedex - France. 

Abstract : Several 1,3,4-0xadiazoles were synthetized by cyclization of N,N- 
diacylhydrazines catalyzed by palladium( 0). Water formed during the reaction is 
responsible for the hydrolysis of the products. To avoid it, we introduced benzoic 
anhydride into the medium and obtained an increased yield of oxadiazoles. 

1,3,4-0xadiazoles are generally obtained by intramolecular dehydration of N,N- 

diacylhydrazines with or without dehydrating agents’. They also may be prepared 

by oxidative cyclization of hydrazones or semicarbazones2, by cyclization of N,N- 

diacylhydrazines using silylated compounds3, by rearrangements of tetrazoles‘ or 

by addition of one-carbon fragment on a N-acylhydrazine’. It is difficult to find a 

method that permits so easily the synthesis of 2,5-diaryl-, 2-alkyl-5-aryl- or 23- 

dialkyl-l,3,4-oxadiazoles. We describe here a new method to prepare oxadiazoles 

by cyclization of N,N-diacylhydrazines using palladium reagents. 

At the beginning of the eighties, a synthesis of furans was developped in our 

laboratory6. During this study, it was shown that it is possible to produce 

* To whom correspondence should be addressed. 
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112 LUTUN, HASIAK, AND COUTURIER 

Catalyst Time To Yield2a Yield3 
(molar ratio) (hour) ("C) (%) (YO) 

Pd(PPh3)4/PPh3 (1/30) 12 175 10 64 

2,5-dimethylfwm by cyclization of 2,5-dioxohexane catalysed by palladium. The 

analogy of structure led us to imagine the formation of 1,3,4-oxadiazoles starting 

from N,N-diacylhydrazines in presence of palladium(0). 

The first tests were run using a symmetrical hydrazine, N,W-dibenzoylhydrazine 

la.  They were run in an apolar and aprotic solvent which permits a high reaction's 

temperature, anhydrous decalin (mixture of isomers). A catalytic system, often 

used in organic synthesis, was tested : Pd(PPh3)4/PPh3. Besides 2,5-diphenyl- 

1,3,4-oxadiazole 2a, we detected by HPLC the presence of both N- 

benzoylhydrazine 3 and benzoic acid 4 (FIG. 1, Table 1). 

Yield4 
(%) 
48 

The presence of two by-products is explained by the partial hydrolysis, of la and 

2a, due to water formed during the cyclization reaction7. We have to remove, 

totally or partially, water from the medium. The efficiency of several azeotropes 
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1,3,COXADIAZOLES 113 

(molar ratio) 
Pd(PPh3)j/PPh3 (1/30) 

or dehydrating agents was tested unsuccessfully. Finally, we added benzoic 

(hour) ("C) (%) (%) 
7 170 76 19 

anhydride into the medium. It reacts with water to give benzoic acid. Its use 

increased the yield of 2a during the cyclization of l a  (Table 3). We applied this 

method to the synthesis of 2-methyl-5-phenyl-l,3,4-oxadiazole 2b starting from 

N-acety1,N'-benzoylhydrazine 1 b. Besides predicted products, 2a was formed 

during the reaction (FIG.2, Table 2). This last one was formed by cyclization of 

l a  produced from 3 and benzoic anhydride (FIG.3). This model 

may be extended to the synthesis of further oxadiazoles. 

Pd(PPb)4/PPh3 
0 I1 0 I I  benzoic d e c a l m , l 7 5 " C ~ - ~  anhydnde 

C6H5-C-NH-HN-C-CH3 + 2 a + 3 + 4  
c6H5 0 CH3 

l b  2b 
FIG.2 

Table 2 : Palladium(0) Catalyzed Cyclization of diacylhydrazine l b  

I Catalyst I Time I To I Yield2b I Yield 2a I 

Pd(PPh3)4IpP h3 
bemic anhydride i 

c6H5 + c6H5A3b3 + 3 

2a 2b ~ m i c a n t y d r i d e  

Pd(PPW4~Ph3 

FIG.3 
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114 LUTUN, HASIAK, AND COUTURIER 

f 
g 
h 

We have extended the cyclization reaction to further diacylhydrazines (FIG.4, 

Table 3). The moderate 2,5-disubstituted- 1,3,4-oxadiazoles's yields were due their 

sensitivity to hydr~lysis~"~. 

-Et -Ph 7 170 2f (71) 2a(25) 
-Me -Me 4 170 2g(25) 2b(28) 
-Et -Et 6 170 2h(30) 2f (33) 

0 0 
II I i  

R-C-NH-I-IN-C-R' 
la-h 

2a-h 2a,f,i-k 

FIG.4 

EXPERIMENTAL 
All commercially available reagents were used as received from the suppliers. 

Products were isolated using a Waters PrepLC/System 500A (Cartridge Waters 

PrepPakTM-500/Silica; DichloromethaneEthy1 Acetate : 96/4). Melting points ("C) 

were detennined with a Mettler FP1 and are uncorrected. 'H and I3C spectra were 
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1,3 ,COXADIAZOLES 115 

recorded on a Brucker AC300 spectrometer operating at, respectively, 300.133 

and 75.47 MHz. Chemical shifts are given in part per million positive values 

down field from internal TMS ('H and I3C). Coupling constants are given in Hz. 

Synthesis of 1,3,Coxadia:oles 2a-h 

4.2 mmoles of diacylhydrazine la-h are introduced, under a N2 atmosphere, into 

80 ml of anhydrous decalin which contains 0.13 mmole of Pd(PPh3)4, 3.8 mmoles 

of PPh3 and 5 mmoles of benzoic anhydride. The temperature is raised up at the 

rate of 2 "C/min. The reactions are monitored by HPLC (Cis column, UV 

detection 204 or 250 nm). After cooling, products were isolated by preparative 

liquid chromatography. Results are given in Table 3. Physical constants of 1,3,4- 

oxadiazoles 2a-k are given in Table 4. 

Table 4 : Caracterization of Products and By-products 2a-k 

C 

e 

2 I mp (litt.) I bp (litt.) I 'H NMR (DMSO d6), 6, J 
a I 138 I / 17.46-7.5 (m, 6H), 8.08 (d, 4H, 

7.86 (d, 2H,' J = 7.9) 

J = 7.8), 8.00 (d, 4H, J = 7.8) 

. 

175 / 2.40 (s, 6H), 7.43 (d, 4H, 
(1  763b) 

309(309- / 8.41 (d, 4H, J = 8.3), 8.56 (d, 

I (138.523 I ) J = 7 )  
b I 67 (66.54b) I I 12.57 (s, 3H). 7.46-7.51 (m, 3H). 

f 
31 IS. 

I 
4H, J = 8.3) 

276 1.28 (t, 3H, J = 7.6). 2.88 (9, 2H, 
(105°.'8b) J = 7.6), 7.53-7.55 (m, 3H), 7.93 

g 

h 

i 

k 

(d, 2H, J = 6.8) 
/ 178 (178- 2.42 (s, 6H) 

179'") 
198 

(1989 J =  7.6) 
I 1.09 (t, 6H, J = 7.6), 2.58 (9. 4H, 

126 / 2.40 (s, 3H), 7.29 (d, 2H J = 
(125S29 7.8), 7.49-7.51 (m, 3H), 7.99 (d, 

2H, J = 7.8), 8.09 (m, 2H) 

J = 6.3), 8.39 (d, 2H, J = 8.4), 
8.45 (d, 2H, J = 8.4) 

206 I 7.62-7.69 (m, 3H), 8.17 (d, 2H, 
(206'9 

10.6, 123.6, 126.3, 129.4, 131.7, 
163.7, 163.8 
21.2, 120.7, 126.6, 129.9, 142.2, 
164.5 
124.4, 126.9, 129.3, 149.3, 162.6 

10.3, 18.4, 123.6, 126.2, 129.2, 
131.5, 163.8, 167.6 

10.2, 163.4 

10.4, 18.7, 167.5 

21.7, 121.3, 124.0, 126.9, 129.1, 
129.8, 131.6, 142.3, 164.3, 164.7 

123.3, 124.4, 127.2, 127.8, 
129.3, 129.4, 132.3, 162.8, 165.6 

J 
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