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The treatment of alkylated nitro derivatives of indazole with stannous chloride in alkanethiol gave after
coupling of the obtained amines with 4-methoxybenzenesulfonyl chloride in pyridine the new N-(4-
alkylsulfanylindazol-7-yl)-4-methoxybenzene sulfonamides via the nucleophilic substitution of hydrogen
in position 4 of indazole, together with the expected 4-methoxy-N-(indazol-7-yl)-benzenesulfonamides.
All the newly synthesized compounds have been characterized by elemental analysis and spectroscopic
data.
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1. Introduction

Recently, stannous chloride dihydrate has gained special attention as a mild and highly chemose-
lective reducing agent for various organic transformations.[1–5] In view of its inherent properties
such as reusability, greater selectivity, operational simplicity, non-corrosiveness, low cost and
ease of isolation, several groups have accomplished the facile synthesis of different heterocyclic
compounds employing the catalytic reduction of nitro derivatives with stannous chloride. For
example, Kurth and co-workers reported a one-step synthesis of 2,3-dihydro-1H-quinazolin-4-
ones from 2-nitrobenzamides with stannous chloride in different alcohols.[6] In 2002, Bates and
Li [7] described cyclization products produced for nitroarene reduction to ami-noarene using
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Journal of Sulfur Chemistry 87

SnCl2,2H2O. In 2006, Roy and co-workers reported that a one-step reductive transformation
of 2-(2-nitro-phenyl)-3H-quinazolin-4-one in various alcohols furnished the desired tetracyclic
product with SnCl2,2H2O.[8] The method of reductive cyclization of 2-nitrobenzamides with
haloketones or keto acids mediated by SnCl2,2H2O was reported recently by Shi.[9] Previously
our group has reported the reduction of some nitroindazoles with anhydrous SnCl2 in various
alcohols, in the presence of arylsulfonyl chlorides and pyridine.[10–12] Thus, we observed a
new kind of transformation: 4-, 6- and 7-nitroindazoles, by the action of SnCl2/EtOH, gave 4-
or 7-alkoxyaminoindazoles, probably via an oxidative nucleophilic substitution of hydrogen,
together with the expected 4-, 6- and 7-aminoindazoles (Scheme 1).
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2) ArSO2Cl, Pyridine
N
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R1 or R2 = H, CH3, CH2CHCH2,CH2Ph,CH2CH2COOC2H5
Ar = 4-CH3Ph-, 4-CH3OPh-

R2 R2
R2

Scheme 1. Reduction of nitroindazoles with SnCl2 in various alcohols.

More recently, we have described an efficient synthesis of some new alkyl 1-aryl-
sulfonyl-1,3-dihydro-3-oxo-2,1-benzisoxazole-4-carboxylates and 4-arylsulfonamido-1,3-iso-
benzofurandiones by simple reduction of 3-nitrophthalic anhydride with anhydrous SnCl2 in
different alcohols, and protection with arylsulfonyl chloride (Scheme 2).[13]
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Scheme 2. Reduction of 3-nitrophtalic anhydride with SnCl2 in various alcohols.

Based on our experience on the conversion of the nitro group of nitroindazole derivatives
into the corresponding amino group with SnCl2, in alcoholic solution, we decided to extend this
original method, on the reduction of N-alkyl-7-nitroindazole 2a,b and 3a,b with SnCl2 by using
alkanethiol as the solvent.

2. Results and discussion

Our substrate compounds 2a,b and 3a,b were prepared as follows (Scheme 3). The alkylation
of 7-nitroindazole with RX (methyl iodide, ethyl iodide) as the alkylating agent in dry acetone
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88 A. Kouakou et al.

and hydroxide potassium provided an expected mixture of N1 and N2 alkylation products with a
poor selectivity in favor of the N1 product.

N
H

N

NO2

N

N

NO2
R

N

N

NO2

R+
RX, r.t.

2 aR = CH3,56%
b R = CH3-CH2,60%

KOH/acetone

1 3aR = CH3,40%
b R = CH3-CH3, 38%

Scheme 3. Synthesis of 1-alkyl- and 2-alkyl-7-nitroindazole derivatives.

After chromatographic separation and isolation of each isomer, we studied the reduction of
the nitro group of N-alkyl-7-nitroindazoles. Thus, we observed that reduction of 1-alkyl-7-
nitroindazoles 2a,b with SnCl2 in RSH as the solvent gave two different compounds, that is,
the desired amine and the amine substituted with alkylsulfanyl group in the 4-position. It is note-
worthy that significant degradation of aromatic primary amine was observed. Consequently, we
immediately protected this amine by using 4-methoxybenzenesulfonyl chloride in pyridine. This
reaction afforded a mixture of N-(7-indazolyl)-4-methoxybenzenesulfonamide 5a,b with the cor-
responding 4-alkylsulfanylsubstituted indazole 4a–d (Scheme 4). In this case, we observed that
N-alkylation of 7-nitroindazole at N-1 position provided 4a–d functionalized in position 4 by the
alkylsulfanyl group with a moderate selectivity (Table 1).

1) SnCl2/R1SH

2) 4-MeOPhSO2Cl
pyridine
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d RR=CH3CH2, R1= CH3 CH2 CH2
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Scheme 4. Reduction of 2a,b with SnCl2 in RSH and protection with 4-MeOPhSO2Cl.

We chose the protection of 7-aminoindazole by arylsulfonyl chlorides because in our previ-
ous studies we have found that indazoles bearing a sulfonamide moiety possess an important
antiproliferative activity against some human and murine cell lines.[14,15]

Table 1. Reduction of 2a,b with SnCl2 in RSH and protection with 4-MeOPhSO2Cl.

R R1 Time of reduction Yield of 4a–d Yield of 5a,b

CH3 CH3CH2 3 h 30 min 4a (45%) 5a (32%)
CH3 CH3CH2CH2 4 h 4b (43%) 5a (29%)
CH3CH2 CH3CH2 5 h 4c (48%) 5b (34%)
CH3CH2 CH3CH2CH2 6 h 4d (52%) 5b (31%)

Note: Isolated yields over the two steps after separation by flash chromatography.
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The structures of products 4a–d and 5a,b were deduced from their 1H NMR, 13C NMR and
mass spectra (MS) and by elemental analysis.

The assignment of the structure of compounds 4a–d was unambiguously supported by the 1H
and 13C NMR spectra, in particular by the evaluation of the multiplet pattern of the C-ring proton
signals: two doublets were observed at δ 6.36–6.50 ppm and 6.64–6.81 ppm due to 6-H and 5-H
protons of indazole.

It is noteworthy that when using indium or iron dust as the catalytic system for the reduction
of nitroindazole derivatives, we obtained only the compounds 5a,b.

A plausible mechanism was proposed to explain the introduction of alkylsulfanyl group at
position 4 of indazole 4a–d. First, the usual partial reduction of the nitro group generates the
corresponding hydroxylamine. Hence, we assume that the nucleophilic attack of alkylthiolate
anion present in the reaction mixture occurs via the lone sulfur pair and leads to the intermedi-
ate A. Aromatization and coupling of the corresponding amine give the product 4a–d (Scheme
5). The nucleophilic attack of alkylthiolate anion takes place not directly on the nitroinda-
zole derivatives because we performed reaction between 7-nitroindazole 2a and alkylthiolate
in RSH at 60°C. Unfortunately, no reaction was observed, and we isolated only the starting
substance 2a.

N

N

NO2
R

2 aR = CH3
b R = CH3-CH2

N

N

N R
O

N

N

HN R

OH

SnCl2

R1SH

-H2O

N

N

NH R

RS H

N

N

NH2
R

S
R1

A

4-MeOPhSO2Cl

pyridine
4a-d

Scheme 5. Proposed mechanism for the formation of 4a–d.

It is noteworthy that reduction of aromatic nitro compounds with metals in protic solvents such
as alcohols is usually presumed to proceed by way of hydroxylamine-like intermediates.[16–19]

When we applied the same reduction conditions as previously described for 2-
alkyl-7-nitroindazole 3a,b, we obtained a mixture of two products, N-(4-ethyl(propyl)
sulfanyl-2-alkyl-2H-indazol-7-yl)-4-methoxybenzenesulfonamides 6a–c and 4-methoxy-N-(2-
alkyl-2H-indazol-7-yl)-benzenesulfonamides 7a,b (Scheme 6). This result indicates that
N-alkylation of 7-nitroindazole at N-2 position leads to a moderate selectity in favor of unsubsti-
tuted indazole derivatives 7a,b (Table 2). These results show that N-alkylation of 7-nitroindazole
at position 1 plays an important role in the introduction of the group RS in 4-position of indazole.

The structures of all newly synthesized compounds were confirmed by 1H NMR, 13C NMR
and mass spectral data.
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1) SnCl2/R1SH

2) 4-MeOPhSO2Cl,
pyridine

N

N

NO2

R

N

N

NH

R

S

O O

H3CON

N

NH

R
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O O
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S
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+

3 aR = CH3
b R = CH3CH2

6 aR = CH3, R1 = CH3CH2
bR = CH3, R1 = CH3CH2CH2
c R = CH3CH2, R1 = CH3CH2

7 a R = CH3
bR = CH3H2

Scheme 6. Reduction of 3a,b with SnCl2 in RSH and protection with 4-MeOPhSO2Cl.

Table 2. Reduction of 3a,b with SnCl2 in RSH and protection with 4-MeOPhSO2Cl.

R R1 Time of reduction Yield of 6a–c Yield of 7a,b

CH3 CH3CH2 3 h 6a (35%) 7a (48%)
CH3 CH3CH2CH2 4 h 30 min 6b (30%) 7a (45%)
CH3CH2 CH3CH2 5 h 6c (43%) 7b (45%)

Note: Isolated yields over the two steps after separation by flash chromatography.

3. Conclusions

We have developed an efficient approach to generate diversified functionalized indazoles by
using anhydrous stannous chloride in alkanethiol as a method for the reduction of N-alkyl-7
nitroindazole. We investigated the N-alkylation effect of 7-nitroindazole to generate selectively
7-alkylsulfanyl-7-aminoprotected-indazoles. A selective way to N-(4-alkylsulfanyl indazol-
7-yl)-4-methoxybenzene sulfonamides was developed through N-alkylation of N-1 position.
Further biological evaluations of these compounds are currently under way in our laboratory.

4. Experimental

Melting points were determined using a Büchi–Tottoli apparatus. 1H and 13C NMR spectra were
recorded in CDCl3, DMSO-d6 and solution (unless otherwise specified) with TMS as an internal
reference using a Bruker AC 300 (1H) or 75 MHz (13C) instruments. Chemical shifts are given
in d parts per million (ppm) downfield from TMS. Multiplicities of 13C NMR resources were
assigned by distortionless enhancement by polarization transfer experiments. Low-resolution MS
were recorded on a Perkin-Elmer Sciex API 3000 spectrometer. Column chromatography was
carried out on SiO2 (silica gel 60 Merck 0.063–0.200 mm). Thin-layer chromatography was
carried out on SiO2 (silica gel 60, F 254 Merck 0.063–0.200 mm), and the spots were located
with UV light. Commercial reagents were used without further purification unless stated.

4.1. General procedure for the synthesis of N-alkyl-7-nitroindazoles 2a–c and 3a–c

To a solution of 7-nitroindazole 1 (6.13 mmol) in acetone (25 mL), KOH (6.8 mmol) was
added. After 15 min at room temperature, alkyl halide (12.26 mmol) was added dropwise.
The solution was stirred for 24 h. The resulting mixture was evaporated. The crude material
was dissolved with EtOAc (50 mL), washed with water and brine, dried over MgSO4 and the
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Journal of Sulfur Chemistry 91

solvent was evaporated in vacuo. The resulting residue was purified by column chromatography
(EtOAc/hexane 3 : 7).

4.1.1. 1-Methyl-7-nitro-1H-indazole (2a)

Yield: 56%, Mp: 98–100°C; 1H NMR (DMSO-d6): δ 4.10 (s, 3H, CH3), 7.28 (dd, 1H, J = 7.8
Hz), 8.15 (dd, 1H, J = 7.8, 1.0 Hz), 8.21 (dd, 1H, J = 7.8, 1.0 Hz), 8.35 (s, 1H, H-3). 13C
NMR (DMSO-d6): δ 40.9 (CH3), 120.1 (CH-5), 124.5 (CH-6), 128.5 (C-3a), 128.9 (CH-4),
130.8 (C-7a), 134.6 (CH-3), 135.0 (C-7).

4.1.2. 2-Methyl-7-nitro-2H-indazole (3a)

Yield: 40%, Mp: 132–134°C; 1H NMR (DMSO-d6): δ 4.25 (s, 3H, CH3), 7.23(dd, 1H, J = 7.8
Hz), 8.20 (dd, 1H, J = 7.8, 1.2 Hz), 8.26 (dd, 1H, J = 7.8, 1.2 Hz), 8.68 (s, 1H, H-3). 13C
NMR (DMSO-d6): δ 40.5 (CH3), 119.5 (CH-5), 124.7 (CH-6), 125.6 (C-3a), 127.6 (CH-3), 129.5
(CH-4), 136.2 (C-7), 139.4 (C-7a).

4.1.3. 1-Ethyl-7-nitro-1H-indazole (2b)

Yield: 60%, Mp: 53–55°C; 1H NMR (DMSO-d6): δ 1.31 (t, 3H, CH3, J = 7.0 Hz), 4.48 (q,
2H, CH2O, J = 7.0 Hz), 7.31 (t, 1H, J = 7.8 Hz), 8.16 (dd, 1H, J = 7.8, 0.9 Hz), 8.22 (dd, 1H,
J = 7.8, 0.9 Hz), 8.40 (s, 1H, H-3). 13C NMR (DMSO-d6): δ 15.8 (CH3), 47.8 (NCH2), 120.6
(CH-5), 125.2 (CH-6), 129.0 (C), 129.2 (CH-4), 129.8 (C), 135.3 (C), 135.4 (CH-3).

4.1.4. 2-Ethyl-7-nitro-2H-indazole (3b)

Yield: 38%, Mp: 56–58°C; 1H NMR (DMSO-d6): δ 1.52 (t, 3H, CH3, J = 7.5 Hz), 4.55 (q,
2H, CH2O, J = 7.5 Hz), 7.23 (t, 1H, J = 8.1 Hz), 8.24 (dd, 1H, J = 8.1, 0.9 Hz), 8.28 (dd, 1H,
J = 7.8, 1.0 Hz), 8.78 (s, 1H, H-3). 13C NMR (DMSO-d6): δ 16.1 (CH3), 48.9 (NCH2), 120.1
(CH-5), 125.1 (CH-6), 125.7 (C), 126.8 (CH-3), 130.5 (CH-4), 137.0 (C), 139.9 (C).

4.2. General procedure for the synthesis of N-(4-alkylsulfanylindazol-7-yl)arylsulfonamides
and N-(indazol-7-yl)arylsulfonamides

A mixture of N-alkyl-7-nitroindazole (1.22 mmol) and anhydrous SnCl2 (1.1 g, 6.1 mmol) in
25 mL of RSH was heated at 60°C. After reduction, the starting material disappeared and the
solution was allowed to cool down. The pH was made slightly basic (pH 7–8) by the addi-
tion of 5% aqueous potassium bicarbonate before being extracted with EtOAc. The organic
phase was washed with brine and dried over magnesium sulfate. The solvent was removed to
afford the amine, which was immediately dissolved in pyridine (5 mL) and then reacted with
4-methoxybenzenesulfonyl chloride (0.26 g, 1.25 mmol) at room temperature for 24 h. After
the reaction mixture was concentrated in vacuo, the resulting residue was purified by flash
chromatography (eluted with EtOAc/hexane 1:9).

4.2.1. N-(4-Ethylsulfanyl-1-methyl-1H-indazol-7-yl)-4-methoxybenzenesulfonamide (4a)

Yield: 45%, Mp: 96–98°C; 1H NMR (DMSO-d6): δ 1.21 (t, 3H, CH3, J = 7.2 Hz), 3.02 (q, 2H,
CH2S, J = 7.2 Hz), 3.82 (s, 3H, OCH3), 4.20 (s, 3H, NCH3), 6.37 (d, 1H, J = 7.8 Hz), 6.81

D
ow

nl
oa

de
d 

by
 [

G
eb

ze
 Y

uk
se

k 
T

ek
no

lo
ji 

E
ns

tit
ïs

u 
] 

at
 1

2:
44

 2
4 

D
ec

em
be

r 
20

14
 



92 A. Kouakou et al.

(d, 1H, J = 7.8 Hz), 7.08 (d, 2H, J = 9.0 Hz), 7.58 (d, 2H, J = 9.0 Hz), 8.00 (s, 1H), 9.79 (s,
1H, NH). 13C NMR (DMSO-d6): δ 14.4 (CH3), 25.8 (CH2S), 38.9 (NCH3), 56.1 (OCH3), 114.8
(2CH), 118.0 (C), 118.2 (CH), 125.4 (C), 126.9 (CH), 129.7 (2CH), 129.8 (C), 131.4 (CH), 131.6
(C), 136.8 (C), 162.9 (C). EI-MS (m/z): 378 (M + H)+. Anal. Calcd for C17H19N3O3S2: C, 54.09;
H, 5.07; N, 11.13; S, 16.99. Found: C, 53.94; H, 5.01; N, 11.25; S, 17.08.

4.2.2. 4-Methoxy-N-(1-methyl-4-propylsulfanyl-1H-indazol-7-yl)-benzenesulfonamide (4b)

Yield: 43%, Mp: 118–120°C; 1H NMR (DMSO-d6): δ 0.94 (t, 3H, CH3, J = 7.2 Hz), 1.53–1.61
(m, 2H, CH2), 2.98 (t, 2H, CH2S, J = 7.2 Hz), 3.82 (s, 3H, OCH3), 4.20 (s, 3H, NCH3), 6.36 (d,
1H, J = 8.1 Hz), 6.81 (d, 1H, J = 8.1 Hz), 7.08 (d, 2H, J = 9.0 Hz), 7.58 (d, 2H, J = 9.0 Hz),
8.00 (s, 1H), 9.81 (s, 1H, NH). 13C NMR (DMSO-d6): δ 13.6 (CH3), 22.3 (CH2), 33.6 (CH2S),
38.9 (NCH3), 56.1 (OCH3), 114.8 (2CH), 118.4 (CH), 120.6 (C), 125.4 (C), 126.8 (CH), 129.7
(2CH), 129.8 (C), 131.4 (CH), 131.7 (C), 136.8 (C), 162.9 (C). EI-MS (m/z): 392 (M + H)+.
Anal. Calcd for C18H21N3O3S2: C, 55.22; H, 5.41; N, 10.73; S, 16.38. Found: C, 55.08; H, 5.36;
N, 10.85; S, 16.51.

4.2.3. 4-Methoxy-N-(1-methyl-1H-7-indazolyl)-benzenesulfonamide (5a)

Yield: 32%, Mp: 163–165°C; 1H NMR (DMSO-d6): δ 3.82 (s, 3H, OCH3), 4.22 (s, 3H, NCH3),
6.42 (d, 1H, J = 7.4 Hz), 6.88 (dd, 1H, J = 7.4 Hz), 7.08 (d, 2H, J = 9.0 Hz), 7.58 (d, 2H,
J = 9.0 Hz), 7.63 (dd, 1H, J = 7.4, 0.9 Hz), 8.05 (s, 1H), 9.83 (s, 1H, NH). 13C NMR (DMSO-
d6): δ 38.9 (NCH3), 56.1 (OCH3), 114.7 (2CH), 120.4 (C), 120.8 (CH), 121.1 (CH), 126.4 (CH),
126.7(C), 129.7 (2CH), 131.6 (C), 133.0 (CH), 137.1 (C), 162.9 (C). EI-MS (m/z): 318 (M + H)+.
Anal. Calcd for C15H15N3O3S: C, 56.77; H, 4.76; N, 13.24; S, 10.10. Found: C, 56.68; H, 4.67;
N, 13.35; S, 10.21.

4.2.4. N-(1-Ethyl-4-ethylsulfanyl-1H-indazol-7-yl)-4-methoxybenzenesulfonamide (4c)

Yield: 48%, Mp: 121–123°C; 1H NMR (CDCl3): δ 1.35 (t, 3H, CH3, J = 7.2 Hz), 1.51 (t, 3H,
CH3, J = 7.0 Hz), 3.02 (q, 2H, CH2S, J = 7.0 Hz), 3.88 (s, 3H, OCH3), 4.88 (q, 2H, CH2N,
J = 7.2 Hz), 6.49 (d, 1H, J = 7.5 Hz), 6.76 (d, 1H, J = 7.5 Hz), 6.80 (s, 1H, NH), 6.94 (d, 2H,
J = 8.7 Hz), 7.64 (d, 2H, J = 8.7 Hz), 8.21 (s, 1H). 13C NMR (CDCl3): δ 14.1 (CH3), 15.8
(CH3), 26.7 (CH2S), 46.1 (NCH2), 55.7 (OCH3), 114.3 (2CH), 116.7 (C), 118.8 (CH), 125.0 (C),
129.1 (C), 129.3 (CH), 130.1 (2CH), 130.7 (CH), 132.9 (C), 136.1 (C), 163.4 (C). EI-MS (m/z):
392 (M + H)+. Anal. Calcd for C18H21N3O3S2: C, 55.22; H, 5.41; N, 10.73; S, 16.38. Found: C,
55.10; H, 5.32; N, 10.88; S, 16.48.

4.2.5. N-(1-Ethyl-4-propylsulfanyl-1H-indazol-7-yl)-4-methoxybenzenesulfonamide (4d)

Yield: 52%, Mp: 128–130°C; 1H NMR (CDCl3): δ 1.21 (t, 3H, CH3, J = 7.0 Hz), 1.45–1.56 (m,
5H, CH2 and CH3), 2.95 (q, 2H, CH2S, J = 7.5 Hz), 3.88 (s, 3H, OCH3), 4.88 (q, 2H, CH2N,
J = 7.2 Hz), 6.50 (d, 1H, J = 7.8 Hz), 6.64 (d, 1H, J = 7.8 Hz), 6.75 (s, 1H, NH), 6.92 (d, 2H,
J = 9.0 Hz), 7.64 (d, 2H, J = 9.0 Hz), 8.21 (s, 1H). 13C NMR (CDCl3): 13C NMR (CDCl3):
δ 14.1 (CH3), 15.8 (CH3), 24.5 (CH2), 35.4 (CH2S), 46.1 (NCH2), 55.7 (OCH3), 114.4 (2CH),
119.6 (CH), 120.4 (C), 123.4 (CH), 125.8 (C), 128.9 (C), 130.0 (2CH), 132.0 (CH), 131.8 (C),
137.2 (C), 161.5 (C). EI-MS (m/z): 406 (M + H)+. Anal. Calcd for C19H23N3O3S2: C, 56.27; H,
5.72; N, 10.36; S, 15.81. Found: C, 55.12; H, 5.80; N, 10.46; S, 16.90.
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4.2.6. N-(1-Ethyl-1H-indazol-7-yl)-4-methoxybenzenesulfonamide (5b)

Yield: 34%, Mp: 114–116°C; 1H NMR (CDCl3): δ 1.41 (t, 3H, CH3, J = 7.2 Hz), 3.88 (s, 3H,
OCH3), 4.78 (q, 2H, CH2N, J = 7.2 Hz), 6.52 (d, 1H, J = 7.2 Hz), 6.89–7.04 (m, 3H), 7.60 (d,
2H, J = 9.0 Hz), 7.71 (d, 1H, J = 7.4 Hz), 8.10 (s, 1H), 8.18 (s, 1H, NH). 13C NMR (CDCl3):
δ 15.8 (CH3), 46.3 (NCH2), 55.7 (OCH3), 114.3 (2CH), 119.7 (C), 120.6 (CH), 122.3 (CH),
127.5(C), 128.1 (CH), 129.8 (C), 130.0 (2CH), 131.9 (CH), 136.5 (C), 163.5 (C). EI-MS (m/z):
332 (M + H)+. Anal. Calcd for C16H17N3O3S: C, 57.99; H, 5.17; N, 12.68; S, 9.68. Found: C,
58.10; H, 5.09; N, 12.57; S, 9.57.

4.2.7. N-(4-Ethylsulfanyl-2-methyl-2H-indazol-7-yl)-4-methoxybenzenesulfonamide (6a)

Yield: 35%, Mp: 88–90°C; 1H NMR (DMSO-d6): δ 1.15 (t, 3H, CH3, J = 7.2 Hz), 2.92 (q, 2H,
CH2S, J = 7.2 Hz), 3.75 (s, 3H, OCH3), 4.10 (s, 3H, NCH3), 6.82 (d, 1H, J = 7.8 Hz), 6.93
(d, 1H, J = 7.8 Hz), 6.99 (d, 2H, J = 9.0 Hz), 7.78 (d, 2H, J = 9.0 Hz), 8.32(s, 1H), 10.11 (s,
1H, NH). 13C NMR (DMSO-d6): δ 14.8 (CH3), 26.7 (CH2S), 40.5 (NCH3), 56.0 (OCH3), 114.6
(2CH), 115.2 (CH), 120.9 (C), 121.4 (CH), 123.0 (C), 125.2 (CH), 129.5 (2CH), 129.8 (C), 132.6
(C), 142.6 (C), 162.8 (C). EI-MS (m/z): 378 (M + H)+. Anal. Calcd for C17H19N3O3S2: C, 54.09;
H, 5.07; N, 11.13; S, 16.99. Found: C, 54.20; H, 5.14; N, 11.18; S, 17.12.

4.2.8. 4-Methoxy-N-(2-methyl-4-propylsulfanyl-2H-indazol-7-yl)-benzenesulfonamide (6b)

Yield: 30%, Mp: 58–60°C; 1H NMR (CDCl3): δ 0.99 (t, 3H, CH3, J = 7.5 Hz), 1.58–1.65 (m,
2H, CH2), 2.88 (t, 2H, CH2S, J = 7.5 Hz), 3.77 (s, 3H, OCH3), 4.14 (s, 3H, NCH3), 7.83 (d,
2H, J = 9.0 Hz), 6.94 (d, 1H, J = 7.8 Hz), 6.96 (s, 1H, NH), 7.31 (d, 1H, J = 7.8 Hz), 7.86
(d, 2H, J = 9.0 Hz), 7.92 (s, 1H). 13C NMR (CDCl3): δ 13.4 (CH3), 22.5 (CH2), 35.1 (CH2S),
40.5 (NCH3), 55.5 (OCH3), 112.7 (CH), 114.1 (2CH), 121.4 (C), 121.4 (CH), 123.7 (CH), 124.3
(C), 129.5 (2CH), 130.0 (C), 131.0 (C), 141.6 (C), 163.1 (C). EI-MS (m/z): 392 (M + H)+. Anal.
Calcd for C18H21N3O3S2: C, 55.22; H, 5.41; N, 10.73; S, 16.38. Found: C, 55.14; H, 5.50; N,
10.64; S, 16.48.

4.2.9. 4-Methoxy-N-(2-methyl-2H-7-indazolyl)-benzenesulfonamide (7a)

Yield: 48%, Mp: 103–105°C; 1H NMR (DMSO-d6): δ 3.75 (s, 3H, OCH3), 4.11 (s, 3H, NCH3),
6.88 (t, 1H, J = 7.8 Hz), 6.95–7.01 (m, 3H), 7.32 (dd, 1H, J = 7.8, 0.9 Hz), 7.81 (d, 2H, J = 9.0
Hz), 8.25 (s, 1H), 10.07 (s, 1H, NH). 13C NMR (DMSO-d6): δ 40.4 (NCH3), 56.0 (OCH3), 114.1
(CH), 114.5 (2CH), 116.5 (CH), 121.5 (CH), 122.9 (C), 125.6 (CH), 126.9(C), 129.5 (2CH),
132.6 (C), 142.7 (C), 162.7 (C). EI-MS (m/z): 318 (M + H)+. Anal. Calcd for C15H15N3O3S: C,
56.77; H, 4.76; N, 13.24; S, 10.10. Found: C, 56.64; H, 4.65; N, 13.32; S, 10.24.

4.2.10. N-(2-Ethyl-4-ethylsulfanyl-2H-indazol-7-yl)-4-methoxybenzenesulfonamide (6c)

Yield: 43%, Mp: 124–126°C; 1H NMR (CDCl3): δ 1.36 (t, 3H, CH3, J = 7.2 Hz), 1.52 (t, 3H,
CH3, J = 7.5 Hz), 2.98 (q, 2H, CH2S, J = 7.2 Hz), 3.77 (s, 3H, OCH3), 4.61 (q, 2H, CH2N,
J = 7.2 Hz), 6.84 (d, 2H, J = 9.0 Hz), 6.89 (s, 1H, NH), 7.10 (d, 1H, J = 8.1 Hz), 6.65 (d, 1H,
J = 8.1 Hz), 7.94 (d, 2H, J = 9.0 Hz), 8.16 (s, 1H). 13C NMR (CDCl3): δ 13.4 (CH3), 15.2
(CH3), 28.0 (CH2S), 49.1 (NCH2), 55.5 (OCH3), 114.0 (2CH), 118.5 (C), 119.3 (CH), 124.8
(CH), 125.3 (C), 126.5 (CH), 129.7 (C), 129.8 (2CH), 131.1 (C), 140.1 (C), 163.1 (C). EI-MS
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(m/z): 392 (M + H)+. Anal. Calcd for C18H21N3O3S2: C, 55.22; H, 5.41; N, 10.73; S, 16.38.
Found: C, 55.13; H, 5.35; N, 10.85; S, 16.50.

4.2.11. N-(2-Ethyl-1H-indazol-7-yl)-4-methoxybenzenesulfonamide (7b)

Yield: 45%, Mp: 146–148°C; 1H NMR (CDCl3): δ 1.52 (t, 3H, CH3, J = 7.2 Hz), 3.82 (s, 3H,
OCH3), 4.37 (q, 2H, CH2N, J = 7.2 Hz), 6.83–6.90 (m, 3H), 7.65 (d, 1H, J = 8.0 Hz), 7.76
(d, 1H, J = 8.4 Hz), 8.20 (s, 1H), 9.30 (s, 1H, NH). 13C NMR (CDCl3): δ 15.4 (CH3), 48.8
(NCH2), 55.6 (OCH3), 113.6 (2CH), 119.6 (CH), 121.7 (CH), 124.7 (CH), 126.5 (CH), 123.6(C),
130.1 (2CH), 130.8 (C), 131.1 (C), 163.1 (C). EI-MS (m/z): 332 (M + H)+. Anal. Calcd for
C16H17N3O3S: C, 57.99; H, 5.17; N, 12.68; S, 9.68. Found: C, 58.09; H, 5.11; N, 12.60; S, 9.54.
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