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BRIDGEHEAD NITROGEN HETEROCYCLES. PART IV'. REACTIONS OF
3<ACYL/AROYL=5-( 2, 4-DICHLOROPHENYL }-1, 3, 4-0XADIAZOL-2( 3H }-
ONES WITH DIAMINES

Probin C. Gogoi and Jibon C. S. Kataky'
Regional Research Laboratory, Jorhst 785 006, Assam, India

Abstract ~ The condensetion reaction of 3-acyl/arcyl-5-
(2,4~dichlorophenyl)-1,3,4-oxadiazol-2{3H)-ones (4a-f) with
diamino compounds leading to the formation of fused hetero-
cycles (7, 8 and 9) was carried out,

The work described forms a part of ocur genersl program1 ont the chemistry of oxadia-

Ta~-n

2zole, oxadiazole thione, azetidinones and thiadizzolidinones but in perticular

2a~C 1 pecent years che-

3a=-c

extends our studies on bridgehead nitrogen heterccycles,
mistry on nitrogen bridged heterocycles has made an impact in organic chemistry.
It was reported that dicarbonyl compounds when condensed with diamine compounds e.g.
hydrazine, ethylenediamine or o-phenylenediamine some new fused heterocycles were
formed.4 resulting triazepin derivative and triazole/ 1,3,4 7oxadiszoles. These com-
pounds are known to have wide spectrum of biologicsl acti\.rit:les.LIL Our interest in
the chemistry of heterocycles1’2 and the results obtained from these studies prompt-
ed us to study the reaction of 1,3-diketones (gg-g), synthesised5 from 1,3,4~oxadia-
zol-2(3H)-one (3), with diamines like hydrazine, ethylenediamine and o-phenylenedia-
mine and to establish the structures., Exploration of the studies is principally
directed towards the synthesis of new nitrogen bridged heterocycles. The results

obtained during this attempt are reported in this paper.

The required 5-(2,4-dichlorophenyl)-1,3,4-cxadiazol~2(3H)-one (3) was prepared by
the reaction of ethyl chloroformate on 2,4-dichlorobenzohydrazide (1) and subsequent
&

cyclisation in presence of phosphorus oxychloride. The oxadiazolone (3) on conden-
sation with various aliphatic and arometic acid chlorides afforded 3-acyl/aroyl-5-
{2,4-dichlorophenyl )-1,3, 4-oxadiazol-2{3H)-ones (4a~f){Scheme 1).5 Reaction of
oxadiazolone (3) with ammenia and carbon disulphide gave 3-(N-dithiocarboxy)-5-
(2,4=dichlorophenyl)-1,3,4-oxadiazol-2(3H}-one (58). Oxadiazolone (3) on condensation
with aroyl isothiocyanate in acetone produced 3-(N-aroylthiocarbemoyl}-5-(2,4-di-
chlorophenyl)=-1,3,4-0xadiazol=2{3H)-ones (5b-c) whereas with methyl iodide in pre-

sence of potassium hydroxide gives 3-methyl-5-(2,4~dichlorophenyl )-1,3,4-0xadiazol~

#part 1IT. P. C. Gogoi and J. C. S. Kataky, Heterocycles, 1591, 32,231,
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Table 1

Physical and spectral data of 5-(2,4-dichlorophenyl)-1,3,4-oxadiazol-2(3H)-one and derivatives (3, 4a-f, Sa-c, 6)

Compd R wp { yield | 4ir(KBr) "H nor Analyeis (%)
° - - Founa {alcd
No COL O [ v eg™ (8 ppm, DMS0-dg) fmpr—p=Spr——p—yg o |
3 - 140 90 3220 (N-H) 5.0(s,1H) 41.62  1.79 12,19 41.56  1.73 12.12

1760 (C=0) 6.9-7.8(m,3H)

4a  CHy 75 74 1840 (C=0) 2.3(s,3H) 39.51  1.85 9.36 39,57 1.99  9.30
1680(NC=0) 7.2-7.5(m,3H)

4o n-CyHg 110 46 1830 (C=0) 1.3(t,J=7 Hz,3H) 49.55 3.82 8.82 49.52 3.81 8.89
1750(NC=0) 7.0-7.6(m,3H)

he  CgHy(Cl)y(-o,-p) 140 69 1840 (C=0) 7.2-7.8(m,6H) 44,56 1.52 6.90 44.55  1.49  6.93
1685({NC=0)

4 CgHg 175 64 1840 (C=0) 7.0-7.5(m,8H) 53.75 2.41 8,32 53.73 2.39 8.36
1680(NC=0) '

4e  CgH,(CH,)(-p) 180 70 1830 (C=0) 2.1(s,3H) 55,08 2.81 8,10 55,01 2.86 8,02
1690(NC=0) 7.2-7.8(m,7H)

4t CeHgCH, 173 67 1830 (C=0) 3.6(s,2H) 55.05 2.89 8,06 55.01 2.86 8,02
1710(NC=0) 7.0-7.5(m,BH)

5a  SH 168 68  2560(SH)  7.2-7.4(m,3H)  35.12 1.36 9.15 35.18  1.30  9.12
1720(NC=0)

5b  CgHgCONH 175 60  3070(NH)}  7.2-8.0(m,8H)  48.76 2.21 10.60 38.73 2.28 10.65
1740(NC=0)

5¢  CgHz(Cl),(-g,-p)CONH 142 76  3075(Mi)  7.4-8.0(m,6H) 42,81 1.40 6.62 42.86 1.43 6,67
1730(C=0)

6  cHy 162 69  1830(C=0) 1.43(s,3H) 42.05 2.4z 11.48 44.08  2.45 11.43

6-8‘7-2("1,3};)
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Table 2

FPhysical and spectral data of compounds 7a-f, 8a-f, Sa-f

T
Cgronpd R (‘58) y%;]).d Z(?g’i—‘l (SPP;I:I ngo-ds) o rrﬁﬁdp K — Siz x: galc;l 1
7a CHy 145 62 1640 1.3(8,3H),7.2-7.4({m, Ar-H) 44,67 2.25 20.88 44,61 2,23 20,82
7> n-C/Hy 156 60 1630 1.3(t,J=7 Hz,3H},7.2-7.6(m, Ar-H) 50,12 3.89 18.05 50.16 3.86 18,01
7¢  CgHx(Cl),(~g,~p) 163 55 1640  7,0-7.4(m, Ar=H) 45.05 1.55 14,03 45.00 1.50 14.00
7d CoHs 160 70 1630  7.0-7.5(m, Ar-H) 54,32 2.48 16.95 54,38 2.42 16.92
Te Csﬁh(CHB)(-g) 175 63 1640 2.1{8,3H),7.2-7.4(m, Ar=-H) 55.62 2.92 16.25 55.65 2,90 16.23
7f CgHsCH, 160 65 1630 2.5(8,2K),7.0-7.6(m, Ar=H) 55.69 2,98 16.28 55.65 2,90 16.23
Ba CH 190 67 1635 1.2(s,3H),4.5(s,4H), 64.62 3,30 18.83 64.65 3,37 18.86
7.0-7.5(m, Ar-H)
8b n-C,Hqy 148 65 1640 1.3(t,J=7 Hz,3H),4.5(s,4H), 53.15 4.75 16.50 53.10 4,72 16.52
7.0-7.6(m, Ar~H)
8c  CgHg{(Cl),(-0,-p} 155 70 1640  4,6(s,4H),7.2~7.6(m, Ar-H) 47,65 2,38 13.06 47.66 2.34 13.08
84 Cglg 199 75 1635  4.6(s,4H),7.0-7.5(m, Ar-H) 56.88 3.38 16.65 56.82 3,34 15.60
8e  CgH,(CHy)(-p) 185 70 1640  4.5(8,0H),7.0-7.6(m, Ar-H) 57.98 3.78 15,09 57.91 3.7% 15.01
8f  CgHSCH, 169 75 1635 f;?ﬁ:;;ﬁ”“'5‘s-““"7'0'7'6 57.97 3.70 15.05 57.9% 3.75 15.01
Sa CHy 165 73 1630 1,.3(s,3H),7.0=7.5(m, Ar-H) 55,60 2,95 16.28 55,65 2.90 16,23
9b n=CyHg 172 70 1640 1.3(t,J=7 Hz,3H),7.0-7.5(m, Ar-K) 58.95 4,15 14,42 58.91 4.13 14,47
9¢ CgHz(Cl,)(-0,-p) 189 72 1630  6.8=7.6(m, Ar-H) 52,90 2.15 11.73 52.94 2,10 11.76
94 CgHg 180 65 1635  7.2-7.8(m,Ar-H) 61.95 2.90 13.70 61.92 2.95 13,76
9e CgHy (CHz) (~p) 178 68 1630 2.3(s,3H),6.8-7.6(m, Ar-H) 62.75 3,35 13.33 62.71 3.33 13.30
9f  CgHgCH, 185 70 1640  2,6(s,2H),7.0-7.6(m, Ar-H) 62.75 3.38 13.34 62.71 3.33 13.30

ove
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2(3H)-one (6). Oxadiazol-5-one (4} on condensationh with hydrazine hydrate in
ethanol gave 3-alkyl/eryl/aralkyl-6-(2,4-dichlorophenyl)=1,2,4-triazolo/ 3,4-b 7-
['1,3,4_70xadiazole (7a-f), with ethylenediemine gave 5-alkyl/aryl/aralkyl-2-(2,4-
dichlorophenyl)-7,8~dihydro/ 1,3,4_Joxadiezolo/ 2,3-b _7/ 1,3,5_7triazepines {8a-f)
and with o-phenylenediamine in dry benzene afforded S5-alkyl/aryl/aralkyl-2-(2,4-
dichlorophenyl)-1,3,4-oxadiazole/ 2,3-b _7/1,3,5_/benzotriazepines (9a-f)(Scheme 1).
The structure of compounds newly synthesised were deduced on the basis of analytical

and spectral data (Table 2).
EXPERIMENTAL

Melting points were determined with a Biichi o0il heated apparatus in open capillaries
and are uncorrected. Ir spectra were recorded with a Perkin-Elmer 580B spectrophoto-

meter using potassium bromide discs, unless otherwise stated (v in cm-1). 1H Nmr

max
spectra were recorded in solutions stated with TMS as the internal reference in

60 MHz and 90 MHz on a Varian T-60 and Zeol FX-90 spectrometers (chemical shifts in
8 ppm). 2,4-Dichlerobenzohydrazide (1) wes prepared from ethyl 2,4-dichlorobenzoate

following the method of Yale et 31.7

5-(2,4-Dichlorophenyl)-1,3,4-oxadiez0l-2(3H)-one (3)

4 mixture of hydrazide (1) (2.05 g, 0,01 mol) and ethyl chloroformate (20 ml) was
refluxed for 2 h. After cooling the separated solid was filtered, washed with 5%

aq. sodium carbonate sclution and then with water. The product was dried and reflux-
ed again with phosphorus oxychloride (25 ml) for 1 h. Excess phosphorus oxychloride
was removed by distillation under reduced pressure and the residue was hydrolysed
with crushed ice. The precipitate was filtered and dried and finelly recrystallized
from C,H;OH to obtain compound (3).

3-Acetyl/aroyl-5-(2,4-dichlorophenyl)-1,3,4—oxadiszol -2(3H}-one (L4a-f)

General Procedure 3

A mixture of oxediazelene (3)(2.31 g, 0.01 mol) and aliphatic/aromatic scid chlori-
des (0.01 mol) was stirred for 30 min in an ice bath. Cold water (50 ml) was added
and the geparated solid was filtered, washed with 2% ag. sodium carbonste solution
end finally crystallised from C,H,OH to get compounds (4a-f}. The physical data of

the compounds are given in Table 1.

5-{2,4=Dichlorophenyl)-2,3-dihydro-2-oxo=1,3,4~oxadiazol-3-dithiocarboxylic_acid(5a)

To a mixture of oxadiszolone (3) (2.31 g, 0.0% mel} and ammonia (50 mi, sp.gr. 0.9)
was added carbon disulphide (1.52 g, 0.02 mol) dropwise with stirring.After stirring
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at room temperature for 2 h the mixture was acidified with dilute hydrochloric acid.
The precipitate formed was filtered, washed with water several times, dried and cry-
stallised from C2H50H tc get compound (5a). Physical data are given in Table 1.

3-(N-Aroylthiocarbamoyl }-5-{2,4-dichlorophenyl)=1,3, 4~oxadiazol-2(3H)-ones (S5b-c)

General Procedure :

To a well stirred solution of ammonium thiocyanate (1.52 g, ©.02 mol) in acetone

(50 ml) was added benzoyl chloride {(2.81 g, 0.02 mol)., The mixture was stirred for
15 min and treated with s solution of oxadiazolone (3)(2.31 g, 0.0%1 mol) in acetone
(50 ml) by dropwise addition. The mixture was then refluxed for 3 h, cocled to room
temperature and diluted with water (50 ml). The solid appeared was filtered, washed
with water and crystallised from CoH,OH to get compound (5b). Compound (5c} was pre-
pered similarly using 2,4-dichlorobenzoyl chloride in place of benzoyl chloride.
Physical data are given in Table 1.

3-Methyl-5~(2,4-dichlorophenyl)-1,3,4-oxadiazol-2(3H)~one (&)

To an ice cooled solution of (3) (2.31 g, 0.01 mol) in 4% aq. potessium hydroxide
solution (30 ml) wes added methyl iodide (2.84 g, 0.02 mol). The mixture was stirred
for 2 h, The precipitate formed was filtered, washed with water, dried and crysta-
1lised from 02H50H to obtain compound (&). Physical data of the compound is given

in Table 1.

3-Alkyl/aryl/aralkyl-6-{2, 4-dichlorephenyl)-1,2,4-triszolo/ 3,4-b 7/ 1,3,4 Joxadia-
zoles (7a-f)

General Procedure :

A mixture of compound (4) {0.001 mol) and hydrazine hydrate (99%, 0,002 mol) in
ethancl (30 ml) was refluxed for 8 h. After cooling to room temperature fine crys-
tals appeared which were filtered and crystallised from 02H50H to get compounds
(7a~-f). The physical date of the compounds are given in Table 2.
5-Alkyl/aryl/aralkyl-2-{2,4-dichlorophenyl}=7,8-dihydro/ 1,3,4 Foxadiazolo/ 2,3-b F
[1,3,5 Ttriazepines (8a-f)

General Procedure :

A mixture of corpound (4) (0.001 mol) and ethylenediamine (0.06 g, 0.001 mel) inm
ethanel (30 ml) was refluxed for 10 h., It was cooled to room temperature snd the
separated solid was filtered, washed with water and crystallised from C2H50H to

get the compounds (8g-f). The physical data are given in Table 2.
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5-Alkyl/sryl/aralkyl-2-(2,4-dichlorephenyl)/ 1,3,4 Toxadiazole/ 2,3=b 7/ 1,3,5 7~
benzotriazepines (9a-f)

General Procedure :

A mixture of compound (4) (0.001 mol), o-phenylenediamine (0.11 g, 0.007 mol) and

dry benzene (20 ml) was refluxed for 12 h with a Dean-Stark apparatus. After cool-

ing to room temperature a white solid appeared which was filtered, washed with

water and crystallised from C2H5OH to get compound (2572). Physical data ¢f the

compounds are given in Table 2,
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