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ABSTRACT

We report the rapid preparation of symmetrical aldazines, ketazines and
N,N-Diacylhydrazinesby NH,NH,H,O in presence of molecular iodine or
bromine at 0-10°C. This method afforded an exceedingly convenient route
to the preparation of 1,3,4-Oxadiazoles. The reactions are safe, affording
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excellent yields of high purity productsin shorter durations and the work-
up procedure involves no solvent extraction, which is environmentally

acceptable. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Azines havebeen extensively studied dueto their
utility inanumber of interesting organic reactionsand
applicationgY. Azines also participatein[3 + 2] cy-
cloadditionsreactions as an enefragment!d. Further-
more, azines have received attention as possible non-
linear opticd (NLO) materia§*31. Derivativesof azine
have been reported to possessvariety of biological ac-
tivities,important baing theantibacterid and antifungul®,
anticonvulsant!™, antidepressant!®, anti-inflammatory!®,
antiviral™, anticancer™™, platel et inhibitorg'? and of
adosereductase®®. Azineshavea so been usedinthe
synthesisof novel organometallic compounds™.

On the other hand, 1,3,4-oxadiazole and its de-
rivativeshaveattracted agreat ded of attentionin phar-
maceuticas, whichiswdl documentedintheliterature.

For example, 1,3,4-oxadiazoles act as antiemeticl®®,
antibacterid(®, anticonvul sant™, hypnotic and seda-
tiveagents*®. They also exhibit musclerelaxant™, an-
timitotic®, ana gesic9, antiinflammatory!™, anticon-
vulsive™ and diuretic™ activities. 1,3,4-oxadiazoles
havea so been utilized inthefied of photosensitization
andliquid crystal§2Y. 1,3,4-oxadiazoleshave a so at-
tracted Sgnificantinterest inmedicina chemistry ases-
ter bioestersin anumber of biological targetsincluding
benzodiazepine receptor agonists??, 5-HT receptor
agonists®, muscarinicagonists?, 5-HT antagonists?,
Human NK , antagonists® and antirhinoviral com-
pounds?’.

Methods have been devel oped for the preparation
of azinesunder variousconditions®, but ill havedraw-
backs since the most of the reported procedures do
not meet thedemand of smplicity, requiree evated tem-
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perature, complex catdystsand unstable starting mate-
rials. Dueto theimportance of azinesin chemistry and
bi ol ogy, methods have been devel oped for the prepa-
ration of these compounds under various conditions,
but none of them meet thedemand of smplicity, require
elevated temperature, complex catalystsand unstable
dartingmaterids.

RESULTSAND DISCUSSION

In continuation of our research ontheeffective uti-
lization of hydrazineand itsderivativesin presence or
absence of metd catalysts, we havereported somein-
teresting transformationg?. Recently, wefound that hy-
drazinehydratein presenceof iodineisan efficient and
convenient systemfor therapid generation of aseries
of symmetrica azines®. In thiscommuni cation molecu-
lar brominewastested instead of iodineto reproduce
the same results as shown in scheme 1 (TABLE 1).
The method worked well for the rapid generation of
aldazines and ketazines from both aliphatic and aro-
matic carbonyl compounds.

N-N
AN
o 3 %
Br, <:>=0
) ) 0°C i
X=CH,. OCH;. CL. NO, : ‘}ffo (
R=H.CH,.C H, f é N-n

Scheme 1

When benzoyl chloridewas subjected to the above
reaction condition, we observed therapid formation of
colorless solid and thought of getting either the corre-
sponding hydrazide or benzalazine. Benzoyl chloride
displaysastrong absorption band at 1850 cm? of the
IR spectrum dueto C=0 stretchingwhichisshifted to
1685 cmrtintheproduct. Also, acharacteristic absorp-
tion at 3452 and 3209 cm! dueto —NH stretching is
observed. Further, *H NMR and M ass spectroscopy
supported theformation of N,N -Dibenzoylhydrazine.

The earlier procedures to obtain N,N’-
Dibenzoylhydrazineinvolvetheoxidation of hydrazides
using various oxidizing agents such aslead tetraac-

etate*y, diacetoxy iodobenzene®, trifluorotol uonyl sul-
fonyl peroxide’® and Oxone®*, copper(I1) acetate™
and by acids such as sulfuric acidi®!, phenylselenic
acidi®*! NaBO,-AcOH™® and Amberlyst A-26*.
N,N -diacylhydrazines have a so been synthesized by
the oxidation of hydrazines by benzenesd enic acid“?,
Chloring*¥, aryl sulfonyl peroxides*? andiodobenzene
diacetatd*. However, al these reported-methodsre-
quireexpens vereagents, drastic reaction conditionsand
sometimes, tediousworkup procedures.

TABLE 1: Rapid generation of azinesfrom carbonyl com-
poundsby Br /NH,NH_H,O

Entry R x  Time Yied m.p. °C

® (*#) Found Reported
al H H 60 98  92-93 93l
a2 H 3-NO, 60 98 197-199 196-197"
a3 H 4-NO, 60 98 299-302 297-298"
a4 H 4-Cl 60 97 207-209  207*°
& H 4CH; 100 98 152-153 153"
a6 H 4-OMe 100 97 179-181 179-180"
a7 H 40H 100 96 265268 268"
a8 H 34-OMe 100 96 192-193 193
a9 CHs H 100 97 120-121 121-122%
alo CH; 4-OH 120 96 222-224 222-223"
all Ph Ph 120 95 163-165 1642
al2  Cyclohexanone 30 97 36 36
al3 Camphor 150 92 186-187 185-186'°
al4  Cinnamadehyde 60 96 161-162 162%
al5  Furfuraldehyde 65 93 111-112 110-111%

Therefore wewanted to optimize the reaction of
getting N,N -diacylhydrazines and to check the suit-
ability of the method, aseriesof substituted benzoyl
chlorides were prepared and subjected to the above
reaction conditions and get the desired N,N -
Dibenzoylhydrazinesin excellent yieldsas shown in
Scheme 2 and theresultsaresummarizedin TABLE 2.

1,3,4-oxadiazoles have been reported to possess
awide spectrum bioactivities such asanti microbial,
anti maarid, anti tubercular, anti inflammatory, anti con-
vulsant and anti HIV activitiesand are best prepared
by the cyclization of N,N -diacylhydrazinesunder vari-
ousreaction conditionsincluding thereagentssuch as
P,0.*, POCI 1, PPh_ ! and SOCI,*.

Inview of theimportanceof 1,3,4-oxadiazolesand
sinceN,N -diacylhydrazines can easily be obtained by
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TABLE 2: Rapid generation of N,N’-Diacylhydrazinesfrom acylchloridesby hydrazinehydratein presence of molecular

Scheme?2

iodineor bromine

. . . m.p. °C
Ent Substrat T /Yield (% Product
ntry ubstrate ime(min)/ Yield (%) roduc Found Reported
0 o 0
bl (ﬁf”m 5/98 N 238239  238-240%
1] (J za U
o 0 0
=l NN
| BEIY 49
b2 i p 5/91 B L) 208-209 210
CH, CH, CH,
?L 0 0
b3 o 5/93 ’O)L K—wh 252-253  253-254%°
HC H.C Il CH,
0 0 0
b4 ©)Lm 5/92 ’©)'LT;I—I}'J\© 227-228  228-228.5™
MeQ™ MeO H H OMe
o o 0
b5 cl 5/88 a2 i 314-316  315-316%
A HH |~
OH OH HO
O 0 0
b6 /@Ac; 6/90 @A"-_Tﬂ 258-259 260%
HO HO H-H OH
8] O O
b7 /@)‘L c1 5/85 /©)LN_ . J\Q\ 288-289 292°
cl = i Gl
0 0 0
b8 Q)ch 5/82 il rg—tg’“@ 295-297  297-298%
O,N O~ HOH NO,
A
bo T i 5/86 SO Ny 235236 236-237%
= ] = O ]
0 0 O
b10 e Lo 5/77 reoeEt N 226-227  227-228"
N* pe HH &y
o 0 0
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our procedure, wetried the above reagentsfor thecy-
clization of N,N-diacylhydrazinesand found best re-
sultswith SOCI... Thereforewe decided to synthesize
1,3,4-oxadiazolesdirectly from benzoyl chlorideswith-
out isolating N,N -diacyl hydrazinesand succeeded in
getting aseriesof substituted 1,3,4-oxadiazolesin ex-
cdlent yieldsasshown in Scheme 3 and theresultsare
summarizedinTABLE 3.

L, or Br, XArCOCl

NH,NH,H,0 [ HN=NH]

0% socl,

X=CHj. OCH,. CL NO, R=H. CH,, C;H,

Scheme3
TABLE 3: One-pot synthesisof 1,3,4-oxadiazoles

Entry ArX R'e}ailcr:rt::n \E(I;Id m-p.°C

() %)  Found Reported
cl Ph 1.60 86 137-138  138%
c2 4-CICgH,4 1.60 85 240-241  242%
c3 4OMeCH, 1.60 80 159-160  162°®
c4  2-OHCgH,4 1.75 84 207-208  209%°
c5 3-Pyridyl 175 80 186-187  188%
c6 4-Pyridyl 175 82 188-189  189%
c7  4-OHGCgH,4 1.65 83 347-348  350%®
€8  4-CH3CeHq4 1.75 82 173-174  174%®
€9  3-CH3CeHq4 1.75 80  71-72 72%°
cl0 PhCH, 1.75 75 9899  98-995%

EXPERIMENTAL

Acylhdideswereprepared by standard procedures
in our laboratory. Hydrazine hydrate (99%) was ob-
tained from Aldrich Chem; Bromine and iodine
(resublimed) and thionyl chloride were obtained from
Aldrich chemicas. Methanol was of commercid grade
and redistilled before use. TLC were performed on
precoated silicagel on Aluminium plates. The com-
pounds on TLC were detected by exposing the plates
to UV light or toiodinevapour. IR and *H NMR spec-
tra were recorded on NICOLET 400D FT-IR and
Bruker 400 M Hz spectrometer respectively.

Typical procedure for the rapid generation of
azines

Molecular Bromine (480 mg, 6 mmol) insmall por-
tionswasadded to Hydrazinehydrate (300 mg, 6 mmol)

@Wu'c CHEMISTRY —

takenin 50 mL round bottomed flask at 0°C carefully
with constant stirring. (Care must betaken whileadd-
ing bromineto hydrazine hydrate sincethereactionis
very violent which producelots of fume, should be car-
ried out infume cup-board). To thisresulting mixture,
benzaldehyde (1.061 g, 10 mmol) was charged
dropwiseat 0-10°C. Yellow solid soon separated was
filtered, recrystdlized from ethanol to get 1.02 g (98%)
of benzdazinecrysals.

Typical procedure for the preparation of N,N’-
Dibenzoylhydrazine

Hydrazine hydrate (99-100 %, 300 mg, 6 mmol)
takenin 50 mL round bottomed flask was added mo-
lecular iodine (762 mg) or bromine (480 mg) insmall
portionsat 0°C carefully with constant stirring. To this
resulting mixture, benzoyl chloride (1.405g, 10mmol)
in methanol (5 mL) was added maintaining the tem-
peratureat 0-10 °C, a colorless solid obtained within 5
min. The contentswere poured onto 100 mL of 10%
sodium hydroxide taken in 250 mL beaker to get
colourless precipitatewhich wasfiltered and dried to
get N,N -dibenzoyl hydrazine (1.177 g) in 98%yidd.

One-pot synthesis of 2,5-Diphenyl-1,3,4-
oxadiazole

Hydrazine hydrate (300 mg, 6 mmol) takenin 50
mL round bottomed flask was added molecular iodine
(762 mg) or bromine (480 mg) insmal portionsat 0°C
carefully with congtant stirring. To thisresulting mixture,
benzoyl chloride (1.405 g, 10 mmol) in methanol (5
mL.) wasadded maintaining thetemperatureat 0-10°C,
acolorlesssolid obtained within 5 min. The contents
were cooled to 0°C and thionyl chloride (1.428g, 12
mmol) was added drop wise and refluxed for 1.5 h,
cooled to room temperature, poured onto crushedice
(200 g) taken in 400 mL beaker, the solid obtained
wasfiltered off and washed with water, dried and re-
crystallized to afford the 2,5-disbstituted-1,3,4-
oxadiazolesin80-86% yield.

SPECTRAL DATAOFSELECTED
PRODUCTS

(al) Benzalazine
IR (KBr): v = 3053, 3007, 2955, 2355, 1962,
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1626, 1574, 1502, 1455, 1316, 1212, 1070, 1020,
964, 762, 705 cm'; *H NMR: (300 MHz, CDCI.) &:
7.41-7.52 (m, 6H), 7.82-7.86 (d, 4H, J= 9.9 Hz), 8.63
(s, 2H).

(a9) Acetophenoneazine

IR (KBr): v = 3167, 3059, 2934, 2397, 1719,
1678, 1616, 1450, 1336, 1264, 1119, 762, 700 cm™;
IH NMR: (300 MHz, CDC,) 5: 2.31 (s, 3H), 2.35 (5
3H), 6.98-7.20 (M, 10H).

(b1) N,N’-Dibenzoylhydrazine

IR (KBr): v = 3214, 3059, 3007, 1672, 1636,
1579, 1543, 1491, 1295, 876, 695, 607, 540 cm'Y;
'H NMR: (300 MHz, CDCI,) 5: 7.49-7.61 (m, 6H),
7.90-7.92(d, 4H, J=6.3Hz), 10.56 (br, 2H); LCMS:;
241.4 (Exact mass = 240.2).

(b8) N,N’-bis(p-nitrobenzoyl)hydrazine

IR (KBr): v = 3447, 3203, 3007, 1678, 1636,
1579, 1548, 1491, 1295, 700 cmt; *H NMR: (300
MHz, CDCl,) 5: 8.07-8.09 (d, 4H, J= 7.4 Hz), 8.21-
8.23(d, 4H, J=7.6 Hz), 10.67 (br, 2H).; LCMS: 329.1
(Exact mass = 330.26).

(c1) 2,5-Diphenyl-1,3,4-oxadiazole

IR (KBr): v = 3073, 1667, 1557, 1287, 1024,
968, 832, 659 cm'; 'H NMR: (300 MHz, CDCl,) 5:
7.26-8.19 (m, 10H, Ar-H).

(c4) 2,5-Di-(2-hydroxyphenyl)-1,3,4-oxadiazole

IR (KBr): v = 3093, 1556, 1254, 1033, 1022,
962, 831, 618 cm; 'H NMR: (300 MHz, CDCl,) :
7.01-7.94 (m, 8H, ArH), 10.83 (s, 2H, OH).

CONCLUSIONS

In summary the procedures devel oped by usfor
the rapid generation of substituted azines, N,N -
diacylhydrazines and one-pot synthesis of 1,3,4-
oxadiazolesarenew, mild, inexpensive; requiresshorter
durations, affordsexcdlent yie dsand areenvironmen-
tally acceptabl e sinceisolation of productsdo not re-
quireorganic solvents.
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