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Abstract

In the present work some of 1,2,3-selenadiazole compounds derived
from corresponding semicabazones have been prepared. The reaction of
substituted chalcone compounds (1a-c) and 4-methoxy benzyl cyanide
give compounds (2a-c) which were converted through the reaction with
semicarbazide hydrochloride into the corresponding semicarbazones
(3a-d). The treatment of these compounds with selenium dioxide leads
to ring closure of semicarbazones to give the 1,2,3-selenadiazole
compounds. The structures of the synthesized compounds  were
established by physical and spectral methods.

Introduction

In the last years heterocyclic compounds containing selenium atom
are of considerable chemical and biochemical interest due to their
synthetic and biological applications, they are similar in chemical and
physical properties with the correspondlng organo-sulfur compounds but
not identical in bond stability . Selenium compounds are less stable on
exposure to light or heat and are more easily oxidized than their sulfur
analogous due to the larger size of the selenium atom and an increased in
polarizability, therefore they are in general, less stable than the
corresponding sulfur analogues™. Selenols and selenide anions are more
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potent nucleophiles with a greater facility for carbon bonding than their
corresponding sulfur-anions, organo-selenium compounds are extremely
unpleasant and had pervasive odors, nowadays remarkable level of
interest among chemists and biochemists in organo-selenium compounds,
This has been increased particularly with the growing recognition of their
key roles in blologlcal processes, not least their potential as possible anti
carcinogens®™. A considerable number of selenium analogous of organo-
sulfur compounds are known and many of them have been isolated from
biological materials and their properties were investigated®. Although
some aspects of the metabolism of organo-sulfur compounds resemble
those of their sulfur analogous, their metabolic pathways diverge
considerably. Many have also been synthesized and thelr possible uses,
industrially and medicinally, have been investigated”. The particular
interest from the nutrition point of view are the selenoaminocarboxylic
acids, selenium-containing peptides, and selenium derivatives of nucleic
acids that occur naturally in body cells and tissues.®. Heterocyclic
systems containing 1,2,3- selenadlazole ring was recently investigated and
prepared by several workers®, as they are not only versatile
mtermedlates 9 but also have attracted much attention for their
antlfungal antibacterial™®,  antimicrobial*® and insecticidal
activities" )

EXPERIMENTAL

All chemicals were purchased from Fluka and BDH Chemical Ltd.
The melting points were measured on an Electrothermal 9300
Engineering LTD and were uncorrected. IR spectra were recorded on
Infrared Spectrophotometer Model Tensor 27, Bruker Co., Germany,
using KBr discs. The UV spectra were recorded on UV-Visible Shimadzu
1601 Spectrophotometer.

General procedure for the preparatlon of 3-(4-methoxyphenyl)-1-
(aryl)-2-propene-1-one(1a.c) ™

In a round bottom flask prowded with mechanical stirrer, a solution
of (5ml) (10%NaOH) and (80ml) of EtOH was placed. A mixture of
(0.25 mole) of substituted acetophenone and (0.25 mole) of
4-methoxybenzaldehyde were added with vigorous stirring and the
stirring continued for 45 min. The produced precipitate was filtered off
,washed with cooled water and recrystallized from ethanol . The physical
and spectral data are given in Table (1).

General procedure for the preparation of 2 3-bis (4-methoxyphenyl)
-4-substituted benzoyl butyronitrile (2,.c)*"

4-Methoxy benzyl cyanide (0.08 mole) was added to different
chalcones (1,.) (0.08 mole) as ether solution in presence of sodium
ethoxide (0.016 mole) in ethanol. The reaction mixture was kept at room
temperature for about 20 hours. Acidification of the mixture by adding a
few drops of acetic acid gave a precipitate which was recrystallised from
ethanol to get compounds (2,.¢).
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General procedure for the preparation of 1-[(4- cyano -3,4-bis(4-
methoxyphenyl)-1-arylbutylidene)] semicarbazone(3,.c)"*®

To a warm solution of (0.01 mole) of the appropriate ketone (25-¢) In
(30ml) of ethanol, a solution of equimolar amount (0.07 mole) of
semicarbazide hydrochloride and sodium acetate in (20ml) of water was
added and the mixture was refluxed for 4 hrs. The solution was cooled
and poured on to crushed ice and extracted with chloroform. The solvent
was evaporated and the product was recrystallized from ethanol. The
physical and spectral data of new 1-[(4-cyano-3,4-bis(4-methoxyphenyl)
-1-arylbutylidene)] semicarbazone (3..) are given in Table (1).

Synthesis of substituted 1,2,3-selenadiazole compounds (4a.¢)".

A solution of (0.007 mole) of the appropriate semicarbazones and
(0.07 mole) of powdered selenium dioxide in dry THF was gently heated
on a water bath with stirring for two hours. The selenium deposited on
cooling was removed by filtration, and the filtrate was poured into
crushed ice, the precipitate was filtered off, washed with cold water and
recrystallized from ethyl alcohol to give the selenadiazole compounds
(42c). The physical and spectral data of the products 2,3-bis(4-
methoxyphenyl)-3-(4-aryl-1,2,3-selenadiazole-5-yl) acrylonitrile (4,.c) are
given in Table ().

Table (1): physical and spectral data for compounds (1a.c - 4a-c)

IR v (cm™) KBr
Comp. X Yield | m.p. =
No.IO % °Cp : c=0 — c=c |c=N | NO» |y |CSec=c| CH xu'\ﬁ{m
Conj | ketone | amide asym,sym N1 Ar | aliphatic | "Eio
a H 72 | 181 | 1669 - - 1624 | - - - - | 1594 2047 2
1| b |4N0O, | 63 | 175 | 1668 - - 1627 | - | 15451344 | - - | 1541 2952 250
¢ |3NO, | 70 | 167 | 1665 - - 1622 | - | 15831342 | - | - | 1541 2933 2
a A a7 | 160 - 1689 - - - - - [ 155 2945 312
2 b [4NO, | 51 | 168 - 1687 - - T [ 15411341 | - | - | 1595 2929 204
c [3NO, | 59 | 163 - 1690 - - [ 15341346 | - | - | 1607 2925 297
a H a6 | 144 - - 1698 [ 1635 - 3445 | - | 1605 2928 334
3D [4NO, | 68 | 171 - - 1695 [ 1647 | 1502,1343 | 3410 | - | 1608 2957 341
c [3NO, | 62 | 168 - - 1699 — [ 1639 | 1520.1345 | 3456 | - | 159 2932 317
a H 50 | 111 - - - 638 | - - - | 832 | 1603 2923 -
4D [ 4NO, | 38 | 147 - - - 1631 | - | 15371344 | - | 820 | 1593 2918
¢ [3NO, | 53 | 152 - - - 1635 | - | 15661341 | - | 827 | 1600 2922

RESULTS AND DISCUSSION

In the present work the synthesis of 1,2,3-selenadiazole derivatives
(4a-c) were studied (scheme 1). The synthetic procedure started from the
4-methoxy benzaldehyde and substituted acetophenone in ethanol in
presence of NaOH to produce chalcone  compounds (la-c), their
IR spectra showed vem™ at (1665-1669) due to (C=0) group and
(1622-1627) due to (C=C) conjugated system, UV spectra showed
maximum absorption at 324 nm (Tablel). In the synthesis of heterocyclic
compounds containing selenium atom, the cyano group has the most
fruitful utility®?Y, since compounds possessing nitrile functionality act
as channel blockers and are the first drugs of choice for the management
of angina®.Compounds (la-c) were treated with 4-methoxy benzyl
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cyanide to give corresponding ketones (2a-c) which gave IR absorption
bands vem™ at (1687-1690) due to (C=0) group, UV spectra showed
maximum absorption at 312 nm. The reaction of ketones (2a-c) with
semicarbazide hydrochloride gave the corresponding semicarbazones
(3a-c) their IR spectra showed vem™ at (1695-1699) due to amide (C=0)
group, (3410-3456) due to (NH) and (1635-1647) related to (C=N)
group, UV spectra showed maximum absorption at 341 nm. The target
heterocyclic compounds (4a-c) produced by the treatment of the
corresponding semicarbazones (3a-c) with selenium dioxide in dry T.H.F
showed IR absorption bands vem™ at (820-832) due to (C-Se-N)%.

CHO

4a-c

X=H, 4-NO,, 3-NO;,
Scheme (1)
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