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3-Phenylpyrazole-5-diazonium chloride (3) couples with benzenesulfonylacetone (9a), benzenesulfonylacet-
ophenone (9b), ethyl benzenesulfonylacetate 9¢, and ethyl benzoylacetate (12b) in ethanol in the presence of
sodium acetate at room temperature to afford the pyrazolo[3,2-c]-1,2,4-triazine derivatives 11a and 11b and
the acyclic hydrazones 10¢ and 13 respectively. The products 11a,b and 10c¢ can also be obtained from the
reaction of the corresponding hydrazidoyl halides 8a-c with sodium benzenesulfinate in high yield. The
hydrazones 10¢ and 13 can be cyclised thermally or under the influence of acid into pyrazolo[3,2-c}-1,2,4-tri-

azine derivatives 11c and 14 respectively.

J. Heterocyclic Chem., 22, 453 (1985).

Introduction.

Recently an ambiguous product namely 3-benzenesulf-
onyl-7-phenylpyrazolo[3,2-c]-1,2,4-triazine-4(1 H)-one (3)
was claimed to be obtained in 75% yield from coupling of
3-phenyl-5-aminopyrazole (5) to benzenesulfonylaceto-
phenone (4) (Scheme 1) [2]. It was also claimed that this
same product can be prepared by the reaction of the hyd-
razidoyl chloride 1 with sodium benzenesulfinate (2). As
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coupling of 3 with keto sulfone 4 is expected to yield the
hydrazone derivative 6 which upon cyclization (by the loss
of the elements of water would yield 3-benzenesulfonyl-

4,7-diphenylpyrazolo[3,2-c}-1,2,4-triazine (7) (Scheme 1)
[3-6], the identity of the products from these reactions has
to be reinvestigated. Accordingly, we have studied the
reactions between each of the three a-ketohydrazidoyl
halides 1 and 8a,b with sodium benzenesulfinate in
ethanol. Also, the reactions between the diazonium salt 5
and the (3-ketosulfones 9a-c were studied and the products
obtained from both routes were compared (Scheme 2).
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Results and Discussion.

Treatment of C-acetylhydrazidoyl chloride 8a (prepared
from coupling of the diazonium salt 5 to a-chloroacetyl-
acetone [2]) with sodium benzenesulfinate in ethanol af-
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forded a product which gave analytical and spectral data
in accord with its formulation as 3-benzenesulfonyl-4-
methyl-7-phenylpyrazolo[3,2-c}-1,2,4-triazine (11a). For ex-
ample, its infrared spectrum revealed the absence of
bands due to C=0 and NH groups. The reaction of
C-benzoylhydrazidoyl bromide 8b (prepared from coupl-
ing of 5 with phenacyldimethylsulfonium bromide) with
sodium benzenesulfinate afford 3-benzenesulfonyl-4,7-di-
phenylpyrazolo[3,2-c}-1,2,4-triazine (11b) in 70% yield.
The structure of 11b follows from its spectral and elemen-
tal analysis data (see Experimental). These results indicate
that the intermediate hydrazones 10a,b undergo cycliza-
tion as soon as they are formed to afford the correspond-
ing pyrazolotriazine derivatives 1la,b respectively. In
support of this is the fact that the products 11la,b were
also obtained directly by coupling of diazotized 3-phenyl-
S-aminopyrazole 5 to the 3-keto sulfones 9a,b respectively
(Scheme 2).

Next, the reaction of ethoxycarbonylhydrazidoyl chlor-
ide (1) with sodium benzenesulfinate was reinvestigated.
In our hands, treatment of 1 with sodium benzenesulfinate
in ethanol at room temperature yielded a product which
gave analytical data consistent with the formula
C,,H;N,O,S. Its infrared spectrum reveals bands at 3220

(NH), 1690 (CO), 1350 and 1150 (S0,) cm™'. On the basis of
these data, the product was assigned the structure 10c.
The low frequency of the ester carbonyl group might be
attributed to the possible intramolecular hydrogen bon-
ding and «,B-unsaturation [7). The structure of 10¢ was
further evidenced by its alternate synthesis from coupling
of ethyl benzenesulfonylacetate (9¢) with 5. Thus, treat-
ment of 9¢ with 3 in ethanol in the presence of sodium
acetate yielded the acyclic hydrazone 10c whose structure
follows its spectral and elemental analyses. In support of
this is the fact that 9¢ is known to couple with diazotized
aromatic amines to give the corresponding arylhydrazone
derivatives of ethyl 2-oxo-2-benzenesulfonylacetate [7].
Brief heating of 10¢ obtained from either route A or B
(Scheme 2) in an oil bath at 200° yielded 3. The latter can
be obtained directly from 8¢ by refluxing it with sodium
benzenesulfinate in ethanol.

The reluctance of the ester group in 10c¢ to participate
spontaneously in cyclisative condensation is analogous to
the behaviour of other related hydrazones such as 15 and
16 [4]. In addition, ethyl benzoylacetate, in our hands, un-
like ethyl acetoacetate [10] coupled with the diazonium
salt 5 in ethanol in the presence of sodium acetate and
gave the acyclic hydrazone derivative 13b. Treatment of
the latter with concentrated sulfuric acid at room tempera-
ture afforded a product whose spectral properties and ele-
mental analysis establish its identity as 3-ethoxycarbonyl-
4,7-diphenylpyrazolo[3,2-c]-1,2,4-triazine (14b) (Scheme 3).
The reluctance of the benzoyl group in 13b to participate

Vol. 22
Ny Ol
RCOCH,CO0C,Hg E—r——-
NH
" HE SN
H 5
No Ny,
Lol Rz, KA
N~
CSHS\N'N'%CO COOCoH5 CSHS\N/ : CO0CyHg
13 %
a,R:CH3 blR=c6H5
SwSiwY
I
\N)H A< 00 \N/NH ,C\
CeHsC0  CO0CHs R COCgHg
15 16
a.R = COCH,
b.R = COCgHg
&R = COOCaHg
4R = CN
Scheme 3

spontaneously in cyclisative condensation is also encoun-
tered in the reported hydrazones 15 [2,4,5] and 16 [4].
The results of the present work indicate that the reac-
tion of a-ketohydrazidoyl halides having an N-bifunction-
al heterocyclic ring residue with nucleophiles and subse-
quent cyclisation of the resulting substitution products,
either after isolation or in situ, provides the basis of a con-
venient procedure for the synthesis of fused azolotriazine
derivatives. The application of this annelation process to
the synthesis of systems other than pyrazolo]3,2-c]-1,2,4-
triazine described in this work is still under investigation.

EXPERIMENTAL

All melting points are uncorrected. The infrared spectra in nujol were
recorded on a Perkin-Elmer model 710B spectrophotometer. The pmr
spectra were obtained with a Varian T60-A instrument in chloroform-d
and dimethylsulfoxide-ds using tetramethylsilane as the internal refer-
ence. Elemental analyses were carried out at the microanalytical labora-
tory, Faculty of Science, University of Cairo, Egypt. The mass spectra
were obtained with Perkin-Elmer RMU-6E spectrometer at 70 eV.
3-Phenyl-5-aminopyrazole [8], benzenesulfonylacetone {11], benzenesulf-
onylacetophenone [12], ethyl benzenesulfonylacetate [9], and the hydrazi-
doyl halides 8a,c [2] were prepared according to the procedures describ-
ed in literature.

Preparation of Pyrazolo[3,2-c}-1,2,4-triazine Derivatives 11a,b and the
Hydrazone 10c.

Method A.

Equivalent amounts of the appropriate hydrazidoyl halide 8 (0.005
mole) and sodium benzenesulfinate (2) (0.005 mole) in ethanol (50 ml)
were heated gently on a water bath till a clear solution was obtained.
Then the mixture was left overnight at room temperature. The solid that
precipitated was collected, washed with water, dried and then crystal-
lized. In this manner the following compounds were prepared.

Compound 1la was obtained in 75% yield, mp 285° (V,N-dimethyl-
formamide); ms: M* m/e 350; pmr (dimethylsulfoxide-de): 3.05 (s, 3H,
CH,), 7.0-8.2 (m, 11H, ArH) ppm; ir (nujol): 1350, 1155 (SO,) cm™".

Anal. Caled. for C,,H,,N,0,S: C, 61.70; H, 4.03; N, 15.98. Found: C,
61.69; H, 3.95; N, 15.77.
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Compound 11b was obtained in 78% yield, mp 329° (V,N-dimethyl-
formamide); ms: M* mle 412; ir (nyjol): 1345, 1155 (SO,) em-!.

Anal. Caled. for C,;H,,N,0,S: C, 66.97; H, 3.91; N, 13.58. Found: C,
66.82; H, 3.78; N, 13.50.

Compound 10c was obtained in 83% yield, mp 187° (methanol); ms:
M* m/e 398; ir (nujol): 1670 (x,B-unsaturated, hydrogen bonded ester
CO0), 1370, 1150 (SO,) em-?, 3300, 3150 (NH) cm™'; pmr (deuterated
chloroform): 1.77 (t, 3H, J = 7.0 Hz, CH,CH,0), 4.37 (q, 2H, ] = 7 He,
CH,CH,0), 6.37 (s, 1H, pyrazole C,H), 7.1-8.0 (m, 10H, ArH), 12.2 (s, lH,
NH) ppm.

Method B.

A solution of 5-diazo-3-phenylpyrazole (5) (0.01 mole) in ethanol (5 ml)
was added to a stirred solution of the appropriate benzenesulfonylketone
9a,b or ethyl benzenesulfonylacetate (9¢) (0.01 mole) in ethanol (50 mi)
containing sodium acetate trihydrate (0.01 mole) at 0°C. The reaction
mixture was stirred for 3 hours. The separated product was filtered and
crystallized. The products obtained from 9a,b and 9¢ (80-90% yield)
were identical in all respects (mp, mixed mp, spectra) with 11a,b and 10¢
respectively (Method A).

Reaction of 5 with ethyl benzoylacetate when carried out following this
same procedure gave compound 13b in 80% yield. The product 13b had
mp 161° (ethanol); ms: M* m/e 362; ir (nujol): 1708 (ester CO), 1698 (ben-
zoyl CO), 3210 (NH) em"'; pmr (dimethylsulfoxide-de): 6 1.7 (t, 3H,J] = 7
Hz, CH,CH,0), 4.32 (q, 2H, ] = 7 Hz, CH,CH,0), 6.4-7.9 (m, 11H, ArH,
pyrazole CH), 11.8 (broad s, 1H, NH) ppm.

Anal. Caled. for C,H,,N,0,: C, 66.29; H, 5.00; N, 15.46. Found: C,
66.15; H, 4.88; N, 15.21.

3-Phenylsulfonyl-7-phenylpyrazolo[3,2-c}-1,2,4-triazin-4(1 H)-one (3).

Compound 10e¢ (0.5 g), was heated in a tube in an oil bath at 200° for
15 minutes then cooled. The solid was collected and crystallized from di-
methylformamide to give 3 in 81% yield, mp 337°; ir (nujol): 1680 (CO),
1351, 1150 (50,), 3210 (NH) cm"'; ms: M* m/e 352; pmr (dimethylsulfox-
ide-d¢): 6.4-7.0 (m, ArH, NH) ppm.

Anal. Caled. for C,,H,,N,0,S: C, 57.94; H, 3.43; N, 15.90. Found: C,
57.72; H, 3.42; N, 15.74.

Pyrazolo[3,2-c]-1,2,4-triazines 455

3-Ethoxycarbonyl-4,7-diphenylpyrazolo[3,2-c]-1,2,4-triazine (14b).
Compound 13b (0.5 g), was dissolved in concentrated sulfuric acid (5
ml) at room temperature and left for 24 hours. The reaction mixture was
poured on ice-cold water and the precipitated solid was collected and
crystallized from ethanol. Compound 14b was obtained in 81 % yield and
had mp 178°; ms: M* m/e 344; ir (nujol): 1708 (CO) cm"*; pmr (deutrated
chloroform): 1.8 (t, 3H, J] = 7 Hz, CH,CH,0), 4.4 (q, 2H, ] = 7 Hg,
CH;CH,0), 6.4 (s, 1H, pyrazole 4CH), 7.0-8.5 (m, 10H, ArH) ppm.

Anal. Caled. for C,iH (N,O,: C, 69.75; H, 4.68; N, 16.27. Found: C,
69.60; H, 4.45; N, 15.81.
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