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ABSTRACT

3- Amino -1,2,4- Triazole undergoes a
characteristic and condensation reactions,
giving a new compounds which may have a
bioclogical activity.

INTRODUCTION
It is known that the amino group in a heterocyclic
compounds is highly reactive and undergoes some charac-

teristic and condensation reactions [ 1,4-€].

Accordingly, 3-amino-1,2,4-triazole, 1 reacts with
ph:nyl isocyanate, ethyl and/ or phenyl isothiocyanate
eiving 3-(3-phenylcarbamido)-1,2,4- triazole 2a and 3- (3-

alkyl (aryl) thiocarbamido)-1,2,4~ triazole, 2b,c .
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Refluxing compounds 2a-c with chloroacetic acid
yield,through the elimination of HZO and HCl, 3-(2-phenyl-
imino-isoxazol-3-yl-5H-4-ox0)-1,2,4-triazole, 3a, and
3-(2-alkyl (aryl) iminoisothiazol-3-yl-5H-4-ox0) 1,2,4-tri-
azole, 3a , and 3—(2:élkyl (aryl) iminoisothiazol-3-y1-5H-
4-oxo) 1,2,4-triazole (3b-c), respectively.

<—YNH2 _mNex <——Y NHCX NHR Z;\g—‘;'kj

ClCHZCOOH
————ee—— H

3
1 -2- "
2,3 X
a C6H5 0
b C2H5 S
c C6H5 S

Cyclocondensation reaction of 1 with ethylaceto-. .

acetate or ethylbenzoyl acetate in glacial acetic acid
ylelds 1-methyl or (phenyl)-3-hydroxy-1,2,4-triazole [4,3-a]
pyrimidine, 4. Methylation of compound 4 with CH31 in sodium
methoxide gives l-methyl-3-methoxy-1,2,4~triazolo [4,3-a]

pyrimidine, 5.
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RCOCHZCOOEt CH.I
1 . 3
OCH
5 3
- a, R = CH3-.
b, R = Ph

Similarly, cyclocondensation'reactiOns of compound 1 with
di-ethylmalonate yields 1,3-dioxo-2H-1,2,4-triazolo[4,3-2a]

pyrimidine. 6.

1 + CHZ(COOEt)2

Compound 1 reacts with carbon disulphide at room
temperature in the presence of conc. ammonia to give the
nonisolable dithiocarbamite 7a, which on treatment with
alkaline solution of a mixture of chloroacetic acid and
hydrazine yields 3-thiocarboxyhydrazinoamine-1,2,4-triazole

7, which condenses with 4-me”hoxy benzaldehyde affording

the condensation product 3-{p-methoxy benzvlidene-4-thio-

semicarbazone)-1,2,4-triazole, 8.
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Compound 8 reacts with chloroacetic acid in the
presence of fused sodium acetate yielding the cyclized
product dihydrazone-l-p-methoxy benzylidene-2-(2-thia-
zolideno-4-ox0-3-y1-3)-1,2,4-triazole, 9.

Condensation of 9 with 4-methoxy benzaldehyde gives

dihydrazono-1-p-methoxy benzylidene-2-(2-thiazolideno-3-p-
methoxy benzylidene-4-oxo-3-yl-3)-1,2,4~triazole, 10.
(Scheme 1).

I NHC-SH NHCNHNH,
' ¢
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Compound 1 condenses with benzaldehyde, acetyl .
acetone and benzoylacetone to afford the corresponding

products lla-c.

RI
Bh:(f’ o
n;:
|
B
11  a, R' =H . R = Ph
b. RY = CH CRE - CH,COCH.,
c. R} = CH, CRZ - CH, COPh

The melting points were taken on a Gallenkamp Apparatus,
and are uncorrected. The 1H n.m.r. Spectra were recorded
on a Variant 60. MHZ spectrometer in CDCl3 and with TMS as
internal reference. The i.r. Spectra were recorded an
Unicam SP 200 G, using KBr Wafer technique.

Experimental and Spectral data are grouped in table 1.

EXPERIMENTAL
3-amino-1,2,4-triazole 1 was prepared as usual [2,3,7].
Reaction of compound 1 with isocyanate and isothiocyanate :
A mixture of 1 (0.0l mole), and phenylisocyanate, .

ethyl and/ or phenylisothiocyanate (0.01 mole) was refluxed

in anhydrous benzene (50 ml) for 3 hours. After cooling,
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the resulting solid was filtered off and crystallized from
alcohol.

Cyclization of compound 2 :

A mixture of 2 (0.0l mole), chloroacetic acid (0.0l
mole) and fused sodium acetate (0.0l mole) was refluxed in
acetic acid (20 ml) for 6 hours. After coolong was pourod
into ice and kept overnight at room temperature, the result-
ing solid was filtered off and crystallized from acetic

acid.

Reaction of 1 with B-keto-esters :

A mixture of 1 (0.025 mole), ethylacetoacetate
(0.03 mole) and/ or benzoylacetoacetate (0.03 mole) was
refluxed in acetic acid (30 ml) in presence or the absence
of sodium methoxide for 3 hours. After cooling the precipi-

tate was filtered off and crystallized from acetic acid.to
yield 4.

Ireatment of 4 (0.0l mole) with methyl iodide
(0.01 mole) and sodium (0.05 mole) in methyl alcohol (30 ml)
by beiling under reflux for 3 hours}_After cooloing, the

resulting solid was filtered off and crystallized to givie 5.

Formation of compound 7 :

A concentrated ammonium hydroxide solution was added
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Table 1. Experimental and Analytical data of compounds 2 - 1l.

Comp. m.w. Solvent Yield Pormula Analsses t.R. in oalw H:.E.i.n. 5 ppm
C . (Bol.Wt.) C N n S )

2a Je0O E 90 C mo:m Calcd.s 5).2 4.5 34.5 3300(M1), 1700(C=0), 1670(C=N).
(203).2) Jound 53.7 4.0 4.6

2b 155 Ac 70 Collgtis S Calcd. 35.1 5.3 40.9 18,7 32200 ,1620" =), 1220(C=S).
(171.2) Tound 34.9 5.2 40.0 18.6

2c 162 E 90 am:oumm Calcd. 49.3 4.1 31.9 14.6  3220(NH), 1610(CalN),1220(Ca3).
(219.3) “ound 49.1 4.3 31.8 14.3

3a 280 Ac 50 C11Hg¥s0, Caled. 54.3 3.7 28.8 3220(NH), 1670(C=0),1610(C=N).
(243.2 ound 54.0 3.8 29.0

3¢ 290 Ac 55 C11Mg%5 Caleds 50.9 3.5 27.0 12.4 211o{¥H), 1700(C=0),1560(Caxl). "\uﬁo=uvo.m. a\onzmv_
ﬁmmm.uv found 51.0 3.4 27.1 12.7 1.8, s/2CH,)2.0.

4a 260 AC 60 Celihi O Calcd. 48.0 4.0 7.0 | J230(of), uoooﬁn-zv.uumoho:ozuw n\hanzuvw.m. 8/1(CH)2.9
(150.2 Pound 48.0 4.4 37.0 s/1(0l)5.8.

S5a JEO 2 80  C I M,0 Caled. 51.2 4.9 31.1 1540(0%11,) . s/3(CH2)2.2,8/3(0CH,)3.5
(164.2) Yound 51.1 4.6 34.R s/1{(CH)S .6,

6 205 AC 70 nmzau 0 Czledes 43.1 3.0 41,1 3c00fC-1), 1660(C=0). u\mﬁozmwm.m. s/1(CH)7 .8

(1J6.1) Pound 14.6 3.5 42.1 |
8 JCO Ac 50 waﬂmwmumou Calcd. 47.8 4.4 J0.4 11.56 3430(1), 1€40(Cs1), 1220(C=S).
(276.3) Found 47.8 4.6 30.0 11.5
9 190 AC 45 4t N D,u0a1et. 4944 3.8 26.6 3130(%1), 1610(nY%;

(316.4) Pound 49.0 1.6 25.6

10 360 Ac 60 amp_wm 1c0;5Calcd. 58.1 4.2 19.4 7.4 3100(NH), 1720(C=0), 1610(C=N).
(434.5) Pound 58.7 4.6 20.4 7.2

11 135 E _ 80 nqm uao Calcd., 50.5 6.0 33.7 1640(C=0), u\uﬁo:uum.m. u\unnmuum.m ..
(166 .2) Pound 50.7 5.8 33.4 m\mﬁn:mvu.m.n\wﬁiqu.u. m
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slowly to an ethanolic solution of 1 (0.0l mole). After :
cooloing, carton disulphide (6 ml) was added dropwise dur-
ing a period of 5 minutes. After one hour, an aqueous mix-
ture of sodium hydroxide (0.01 mole) and monochloroacetic
acid (0.01 mole) was added followed by the addition of
hydrazine hydrate (0.01 mole). The reaction mixture was
kept cool overnight. The resulting solid was filtered off

and crystallized from acetic acid to eive compound /.

Reaction of 1 with B-diketones :

e ——————————— et

A mixture of 1 (0.025 mole) and acetyl acetone or

benzoylacetone (0.03 mole) was refluxed for 4 hours in

absolute ethanol containing 5 ml 17 KOH. The reaction mix-

ture was cooloed. The resulting solid was filtered off and

crystallized to give 1l.
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