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During the course of research work on the synthesis of
novel heterocyclic systems, it became necessary Lo pre-
pare |-(2-nitrobenzenesulfonyl)-3,4-R,R -5-aminopyrazoles.
The general method followed for the preparation of com-
pounds Vab.c.d, involves the reaction of 3(5)aminopyra-
zoles with Zmitrobenzenesulfonyl chloride (HI).  The
identity of the materials was confirmed by elemental
analysis and spectral data.

An examination of the ir spectra shows bands at 3300
and 3480 em™! attributable to an NII, group. The fact
that the products contain an amino group was confirmed
by the nmr spectra which revealed a singlet (211) at 4.60-
4.80 & exchangeable with deuterium oxide. Morcover,
compounds Va,b,¢.d were also conveniently obtained from
the reaction of S-ketonitriles la,b,e,d and 2-nitrobenzene-
sulfonyl hydrazide (1).

NH2 HN

Scheme
802y~ NH2 co-R
.
CH-R
-
NO, NEC
\ o, )
NN AR
1 o oa,b,c,d
—_ ]
R
NOp HN
ot " /
2 H AN Va,b,c,d
+
—_— “l
NO2 HoN
n IV a,b,c,d
so. N
SO: N 2Ny R
AN N
R — I
g R
NH

VI abyc,d

a RoxCHy Rlan

¢ RR'= (CHplyg

Vi fa,b,c) d

b R=CgHg Rl=H

d RR' = (CHalg



396 Notes Vol. 13
Table 1
1(2-Nitrobenzenesulfonyl)-3,4-R,R"--5-aminopyrazoles
Qo
NO, HN =
Analysis
Calcd. Found
R R’ M.p., °C Formula C H N C H N
Va CH, H 140-142° CioH10N404S (a) 42.56 3.57 19.85 42.46 3.46 19.75
Vb CgHs H  123125°  C;sH;2N404S(b) 5233 351 1628 5236  3.51 16.42
Ve (CHy)q 115-118° C13H1a4Na04S (¢) 48.45 4.38 17.39 48.51 4.34 17.42
vd (CH3)s 140-143° C1a4H{gNg04S (d) 50.00 4.80 16.66 49.91 4.91 16.61

(a) Ir: 3380 and 3480 cm~! (NH;); nmr (deuteriochloroform): 2.08 § (3H, s, CHj), 4.86 & (2H, s, NH,), 5.28 & (1H, s, pyrazole CH),
7.80-8.30 5 (4H, m. CgHg). (b) Ir: 3300and 3480 cm~! (NH;); nmr (deuteriochloroform): 4.80 § (2H, s, NH,), 5.70 6 (1H, s,
pyrazole CH), 7.20-8.30 5 (9H, m, CgHs and CgHg). (c) Ir: 3380 and 3480 cm~! (NH,); nmr (deuteriochloroform): 1.30-2.80 5 (8H,
m, (CHy)4, 4.60 5 (2H, s, NH;), 7.50-8.00 5 (4H, m, CgH4). (d) Ir: 3370 and 3490 cm~! (NH,); nmr (deuteriochlororform): 1.20-
2.70 5 (10H, m. (CH,)s), 4.50 5§ (2H, s, NH, ); 7.60-8.00 6 (4H, m, Cg¢Hy).

Table I

9.9-Dioxo-4H-Pyrazolo[1,5-b][1,2.4 | benzothiadiazine

X

Z\N’N\ R
=l g

Analysis
Calced. Found
R R’ M.p., °C Formula C H N C H N
Vila CH,3 H 278.-280° CioHoN30,S (a) 51.06 3.86 17.87 50.99 3.95 17.78
VIIb CeHs H 274.275° C;sH;1N30,S(b) 60.60 3.73 14.14 60.48 3.75 14.10
Vile (CH,)4 302-304° Cy3H;3N30,8(¢) 56.72 4.76 15.27 56.83 4,74 15.35
Vild (CHy)s 293.295° C14H;sN302,S(d) 58.12 5.23 14.53 58.16 5.36 14.59

(a) Ir (hexachlorobutadiene): 3280 cm™! (NH); nmr (DMSO-d¢): 2.28 & (3H, s, CH3), 5.30 6 (1H, s, pyrazole CH), 7.00-8.20 & (4H,
m, CgHg), 12.00 6 (broad, NH); Mass: M% 235. (b) Ir (hexachlorobutadiene): 3320 cm~! (NH); nmr (DMSO-dg): 6.40 5 (1H,s,
pyrazole CH), 7.00-8.20 56 (9H, m, CgHs and C¢Hg), 12.00 5 (broad NH); Mass: M* 297. (c) Ir (hexachlorobutadiene): 3280 ¢cm™!
(NH); nmr (DMSO-dg): 1.50-3.00 & (8H, m, (CH,)q), 8.00-8.10 5 (4H, m, C¢Hj4), 11.00 & (broad NH); Mass: M* 275. (d) Ir (hexa-
chlorobutadiene): 3300 cm~! (NH); nmr (DMSO-dg): 1.20-2.90 5 (10H, m, (CH;)s), 7.00-8.10 5 (4H, m, C¢Hy), 10.90 & (1H, s, NH);

Mass: M* 289.

This second synthetic approach employed to form
Vab.c,d support the proposed structure (see Scheme).
Compounds Va,b,c were found to undergo facile reduc-
tive intramolecular cyclisation at 70° in high yield to
products formulated as 4H-Pyrazolo[1,5-b]-1,2,4-benzo-
thiadiazines. By reduction at 70° of Vd the corresponding
diamino derivative VId was isolated and identified, which
on heating in acetic acid at 110-120° yielded the desired
pyrazolobenzothiadiazine derivative. By reduction at 110-
120° of Vd the compound VIId was directly obtained (see
Scheme).

Clearly, these title compounds must be considered as
arising directly from intermediates Vla,b,c,d resulting from
reduction of the nitro group, which readily cyclized by
loss of ammonia. The assigned structure of the obtained
products was supported by elemental analyses, molecular
weight determined by mass spectroscopy and were in
agreement with nmr and ir spectra. In fact nmr spectra,
besides other signals for remaining protons, exhibit a broad
signal at 11-12 § attributable to the thiadiazine NH group
and the ir spectra determined in hexachlorobutadiene
show a NH stretching at 3280-3320 cm™".
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Refluxing VIIb, taken as an example, with acetic anhy-
dride for 20 minutes yielded a monoacetyl derivative as
confirmed by analytical data and nmr spectrum, which
shows a singlet (3H) at 2.50 § (COCH3).

Furthermore, compounds V1la and VIIb were found to
be identical (m.p. and mixed m.p., ir, nmr), with samples
synthesized by a patent indipendent route (1).

EXPERIMENTAL

All melting points were taken on a Buchi-Tottoli capillary
melting point apparatus and are uncorrected. Ir spectra were
determined in nujol mulls (unless otherwise specified) with a Perkin
Elmer infracord 137 spectrophotometer. The nmr spectra were
obtained with a Jeol C-60H spectrometer (TMS as internal refer-
ence). A 270 Perkin Elmer mass spectrometer was employed for
determination of low resolution 70 ev mass spectra.

General Procedure for 1-(2-Nitrobenzenesulfonyi)-3,4-R,R’-5-
aminopyrazoles.

Method A.

Compounds IVa (2) b (3), ¢ (4), d (5), (10 mmoles) were
dissolved in 200 ml. of dry chloroform and 10 mmoles of 2-
nitrobenzenesulfonyl chloride (III) were added. Triethylamine
(10 mmoles) was added in one portion and the mixture was then
refluxed for 2 hours. The solution was evaporated under vacuum
and the residue was mixed with water (200 ml.). The water-
insoluble material was extracted with ether (3 x 200 ml.) and
extracts were dried (sodium sulfate) and evaporated; the residue
was recrystallized from ethanol to yield 80-90% of the desired
products V, which are listed in Table I.

Method B.

Equimolar amounts of 1la,b (6), ¢ (7), d (7), (10 mmoles)and I
(8) (10 mmoles) in ethanol (40 ml.) were stirring at r.t. for 48
hours. The solid which precipitated was collected and recrystal-
lized, yield 80-90%. The products were identical with Va,b,c,d,
respectively, obtained by method A (m.p. and mixed m.p., ir,
nmr).

General Procedure for the Pyrazolobenzothiadiazines.

A solution of Va,b,c (10 mmoles) in glacial acetic acid (20 ml.)

was heated at 70°, when iron powder (1.5 g.) was added over a

period of 1 hour. After adding, the mixture was kept at 70° for
2 hours then poured into crushed ice and extracted with ethyl
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acetate (2 x 150 ml.). The extracts were dried (sodium sulfate)
and evaporated under vacuum to give 70-75% of VIla,b,c. In the
case of Vd the temperature of bath was maintained at 110-120°
to give VIId. The products were recrystallized from ethanol and
are listed in Table II.

1{2-Aminobenzenesulfonyl)-3,4-cy clohepta-5-aminopyrazole (VId).

The title compound was obtained by general procedure for the
pyrazolebenzothiadiazine maintaining the bath temperature at
70°, m.p. 163-165° (ethanol); ir: multiple bands in the 3 u
region; nmr (DMSOdg): 1.20-2.60 § (10H, m, (CH,)s) 5.68 &
(2H, s, NH,) 6.26 8 (2H, s, NH,) 6.50-7.80 & (4H, m, C¢Hy).

Anal. Caled. for C{3H13N40,8: C,55.25; H,5.30; N, 18.41.
Found: C,54.93; H,5.61; N, 18.41.

VIid.

By heating VId (10 mmoles) in acetic acid (20 ml.) at 110-
120° for 2 hours and by evaporation the solution under vacuum a
residue was obtained which was tritured with ethanol and recrys-
tallized from ethanol. The product was identical with VIId obtained
by procedure described above (m.p. and mixed m.p., ir, nmr).

2.Phenyl4-acetyl-9,9 -dioxypyrazolo[1,5-b] 1,2,4-benzothiadiazine.

A mixture of VIIb (1 g.) and acetic anhydride (30 ml.) was
refluxed for 20 minutes, then poured on crushed ice and treated
with solid sodium bicarbonate. The product which precipitated
was filtered off and recrystallized, m.p. 175-178° (ethanol); ir:
1710 em~! (CO); nmr (deuteriochloroform): 2.50 & (3H, s, CH3)
6.84 5 (1H, s, pyrazole CH) 7.30-8.30 5 (9H, m, C¢Hs and CgH,).

Anal. Caled. for C;gH12N303S: C,60.17; H, 3.86; N, 12.39.
Found: C, 60.34; H,4.01; N,12.39.
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