
This article was downloaded by: [University of Chicago Library]
On: 17 July 2013, At: 07:52
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

Hypervalent Iodine Oxidation
of Acid Hydrazides: A
New Synthesis of N,N′-
Diacylhydrazines
Om Prakash a , Vijay Sharma a & Anil Sadana a
a Department of Chemistry, Kurukshetra University,
Kurukshetra, 136119, Haryana, India
Published online: 22 Aug 2006.

To cite this article: Om Prakash , Vijay Sharma & Anil Sadana (1997) Hypervalent
Iodine Oxidation of Acid Hydrazides: A New Synthesis of N,N′-Diacylhydrazines,
Synthetic Communications: An International Journal for Rapid Communication of
Synthetic Organic Chemistry, 27:19, 3371-3377

To link to this article:  http://dx.doi.org/10.1080/00397919708005637

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,
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

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919708005637


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
 [

U
ni

ve
rs

ity
 o

f 
C

hi
ca

go
 L

ib
ra

ry
] 

at
 0

7:
52

 1
7 

Ju
ly

 2
01

3 

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


SYNTHETIC COMMUNICATIONS, 27(19), 3371-3377 (1997) 

HYPERVALENT IODINE OXIDATION OF ACID 

HYDRAZIDES: A NEW SYNTHESIS OF N,N'- 

DIACYLHYDRAZINES 

Om Prakash*, Vijay Sharma and Anil Sadana 

Department of Chemistry, Kurukshetra University, Kurukshetra- 1361 19, 
Haryana, India 

Abstract: Hypervalent iodine oxidation of p-substituted benzohydrazides (la-h), 
phenylacetohydrazide ( l i )  and heterocyclic acid hydrazides (lj-I) using one 
equivalent of iodobenzene diacetate in dry dichloromethane or acetonitrile leads 
to dimerization thereby providing a new and facile method for the synthesis of 
N,N-diacylhydrazines 2. 

Hypervalent iodine compounds such as iodobenzene diacetate (IBD) and 

[hydroxy(tosyloxy)iodolbenzene (HTIB) have attracted a great deal of interest 

because of their increasing utility in organic synthesis.l There is recent interest in 

the hypervalent iodine oxidation of hydrazones,2 hydrazides3 and related 

 compound^.^ As a part of our ongoing program on the applications of iodine(II1) 

we now report a new and facile method for the dimerization of 

various acid hydrazides. 

*To whom correspondence should be addressed. 
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3372 PRAKASH, SHARMA, AND SADANA 

Treatment of the 4-substituted benzohydrazides (la-h) and phenylaceto- 

hydrazide ( l i )  with one equivalent of IBD in dry dichloromethane or acetonitrile 

at room temperature afforded the corresponding N,N-diacylhydrazines (2a-i) 

(Schemel). Reaction is exothermic and proceeds with the vigorous evolution of 

nitrogen gas. 

The oxidative dimerization of acid hydrazides was successfully extended to N,N- 

diacylhydrazines 2j-1 which contain heteroaryl moieties such as pyridyl and 2- 

benzothiazolyl (Scheme 1). 

1.2 R 1.2 R 

Scheme 1 

Then we investigated the scope of this method to achieve cross coupling starting 

from two different hydrazides. Thus, when a mixture of benzoic hydrazide (la) 

and p-methoxybenzoic acid hydrazide (le) was treated with two equivalents of 

IBD in dry dichloromethane, it afforded the desired cross product N-benzoyl-N-p- 

anisoylhydrazine (3e) as a major product along with symmetrical products 2a and 
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HYPERVALENT IODINE OXIDATION 3373 

2e in minor amounts. Other hydrazides which underwent smooth cross-coupling 

with l a  include lb-d (Scheme 2) (Table). 

l b - e  3b-e 

Scheme 2 

A plausible mechanism for the dimerizatiom of acid hydrazides (1 to 2) involves 

an electrophilic attack of IBD on the lone pair of terminal nitrogen of hydrazide 1 

to give intermediate 4 which then undergoes reductive loss of iodobenzene along 

with expulsion of a molecule of acetic acid to generate the acyldiimide 5. 

Subsequent oxidation of 5 with second molecule of IBD, followed by the 

nucleophilic attack of the hydrazide 1 itself at the carbonyl of resultant 6 results in 

the formation of product 2 (Scheme 3). 

It is noteworthy that when similar reaction is performed in the presence of 

nucleophiles such as alcohol or water, formation of esters or acids occurs.3C 

The intermediacy of acyldiimide 5 in the oxidative dimerization of hydrazides has 

previously been suggested by others. 6-8 The diacylhydrazines are also obtained 

from the oxidation of hydrazides with lead tetraacetate9 or selenium oxidants6 or 

halogenslo. 
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3374 PRAKASH, SHARMA, AND SADANA 

TABLE: N,"-Diacylhydrazines 

Product= Yield (%) mp "C Lit. mpQf 

2a 66 237-38 238-4012u 

2b 74 290-9 1 292126 

2c 65 221-22 219-211° 

2d 71 254-55 253-5412c 

2e 50 227-29 228-28.512b 

2f 54 287-89 28912d 

2g 51 296-97 29812d 

2h 38 300-01 30112e 

2i 70 235-36 236-3712f 

2.j 65 223-24 225126 

2k 66 252-53 253-5512g 

21 62 262-63 b 

3bC 55 224-25 224-2512h 

3cc 53 178-79 17912i 

3dC 58 217-18 2 17- 18121 
3eC 52 185-86 i86-8712J 

u. Spectral properties ( lH NMR, IR) of all products agreed with required/reprted data. 

b. Calc. for C16H10N402S2: C 54.23, H 2.82, N 15.82; Found C 54.01, H 2.90, N 15.63. 

c. Symmetrical diacylhydrazines formed in these cases (detected by tlc) were not isolable because 

of low concentration. 

Finally, the new oxidative conversion of 1 to 2 provides an easy access to 

symmetrical and unsymmetrical diacylhydrazines which are useful precursors of 

industrially important heterocyclic compounds such as oxadiazoles and 

thiadiazoles. Yields are generally moderate to good with the exception of If 
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HYPERVALENT IODINE OXIDATION 

w PhI(OAc), 
R " H ,  

1 

r 

3375 

J 4 

Scheme 3 

which afforded product 2f in only 38% yield presumably due to the presence of 

oxidizable phenolic group11. Of course, we were not able to isolate any other 

product from the oxidation of If. 

EXPERIMENTAL 

Preparation of N,N'-Diacylhydrazines (2a-i) ( A General Procedure). 

To a suspension of an acid hydrazide 1 ( 5  mmol) in dry dichloromethane or 

acetonitrile (15 mL) at room temperature was added IBD (5 mmol, 1.61 g) in four 

portions and the resulting mixture was stirred for 10 min. An exothermic reaction 

took place with the strong evolution of nitrogen gas. The reaction mixture first 

becoming homogenous turned again to suspension on cooling. Filtration 

followed by washing with dichloromethane and hexanes gave the title product as 

crystalline solid (from ethanol). Characterization data of the pure products is 

sutnmarized in Table. 

Preparation of Unsymmetrical N,N'-Diacylhydrazines (2j-I). A mixture of 

benzohydrazide (5 mmol) and p-subtituted benzohydrazide (5 mmol) in  dry 
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3376 PRAKASH, SHARMA, AND SADANA 

acetonitrile (40-50 mL) was heated on steam bath and to the resulting solution 

(after cooling to room temperature) was added IBD (10 mmol, 3.22 g). After the 

nitrogen evolution ceased the reaction mixture was heated under reflux for 5 

minutes and then cooled to room temperature . The crude product separated out 

of solution, was filtered and purified by recrystallization from ethanol. 

ACKNOWLEDGEMENT: We are thankful to CSIR, New Delhi for financial 
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