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1. General information:

All reagents were purchased from commercial sources and used without further purification.
'H NMR spectra were determined on a 400 MHz spectrometer as solutions in CDCl;.
Chemical shifts are expressed in parts per million (J) and the signals were reported as s
(singlet), d (doublet), t (triplet), q (quartet), m (multiplet), and coupling constants (J) were
given in Hz. BC{'H} NMR spectra were recorded at 100 MHz in CDCl; solution. Chemical
shifts are referenced to CDCl; (0 = 7.26 for 'H and 6 = 77.16 for *C{'H} NMR) as internal
standard. TLC was done on a silica gel-coated glass slide. All solvents were dried and
distilled before use. Commercially available solvents were freshly distilled before the
reaction. Melting points (M.p.) were determined after the re-crystallization of solid
compounds from a solution of dichloromethane/petroleum ether (1:3). All the 2H-indazoles!

and koser’s reagents® were prepared by this reported method.

2. Structure determination (X-ray crystallographic data for 3ga):

The brown crystal of 3ga was obtained by crystallization from a solution in
dichloromethane/petroleum ether after purification by column chromatography. Chemical

formula: C23H191N205 S.
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Mol. formula: C53H4gIN,O5S
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Wavelength 0.71073 A
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Space group P 2,/c
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Volume 2189.95 A3

Z 4

R-factor (%) 2.35

The crystallographic data have been deposited with the Cambridge Crystallographic Data
Centre as a supplementary publication with a CCDC reference number CCDC 2113810.

3. Synthetic procedure for 3-Methyl-2-(p-tolyl)-2H-indazole (4b):

0
i Cul (20 mol%) CHa

CHs TMEDA (20 mol%) —
+ + NaN3 - _ /N CH3

Br AcOH (0.5 mL) N

(0]
5 mmol CHs 2eq DMSO, 120 °C ab
24 h
5 mmol

To a stirred solution of 1-(2-bromophenyl)ethan-1-one (5 mmol, 995 mg), p-toluidine (5
mmol, 535 mg), and sodium azide (2 eq, 650 mg) in the presence of Cul (20 mol%, 390
mg), TMEDA (20 mol%, 116 mg), and AcOH (0.5 mL) in DMSO (10 mL) were added
successively. The resulting solution was heated in a 100 mL round-bottom flask for 24 h at
120 °C. After the completion of the reaction (monitored by TLC), the crude reaction mixture
was extracted with ethyl acetate. The organic extract was dried over anhydrous Na,SO,4 and
concentrated. The product was subjected to column chromatography (silica gel, 60-120
mesh), eluting with petroleum ether and ethyl acetate (97:3) to afford the product 4b (62%,

689 mg) as yellow gummy mass.

4. General experimental procedure for the synthesis of 3aa-3bf:

R OSO,R, R
— -|— Ph.,_OSO,R; AcOH = '|-
<N\ /7 | 100 °C, 16 h <\ _/
N OH 1 10 N
ambient air
1 2 | 3

2-(p-tolyl)-2H-indazole (1b, 0.2 mmol, 41.2 mg) and HTIB (Koser’s reagent) (2a, 2.0 equiv,
156.8 mg), in 2.0 mL AcOH solvent were added to an oven-dried reaction tube equipped with
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a magnetic stirrer, and the reaction tube was heated in an oil bath at 100 °C for 16 h under
ambient air. The progress of the reaction was monitored by TLC. After completion of the
reaction, the reaction was cooled to room temperature and extracted with ethyl acetate and a
saturated solution of sodium bicarbonate. The combined organic phase was dried over
anhydrous Na,SO, and concentrated under reduced pressure to get the crude residue which
was purified by column chromatography on silica gel (60—120 mesh) using a mixture of
petroleum ether and ethyl acetate (95 : 5) as an eluent to afford the product 3ba (73%, 73 mg)

as black gummy mass.

5. Gram scale synthesis of 7-lodo-2-phenyl-2H-indazol-4-yl 4-

methylbenzenesulfonate (3aa):

N
o0
CHs O
—
0 AcoH € N
= Ph. _O.l - > \N/
- N + S 100 °C, 16 h
N o)

1 ambient air I 3aa
a 2a,2eq 71%, 1.04 g

To a 100 mL round bottom flask equipped with a stir bar were charged with 2-phenyl-2H-
indazole (1a, 3.0 mmol, 582.3 mg) and Koser’s agent (2a, 6.0 mmol, 2353.2 mg), in 30 mL
AcOH were added to an oven-dried reaction tube equipped with a magnetic stirrer, and the
reaction tube was heated in an oil bath at 100 °C for 16 h under ambient air. The progress of
the reaction was monitored by TLC. After completion of the reaction, the reaction was cooled
to room temperature and extracted with 50 mL ethyl acetate and a saturated solution of
sodium bicarbonate. The combined organic phase was dried over anhydrous Na,SO, and
concentrated under reduced pressure to get the crude residue which was purified by column
chromatography on silica gel (60—120 mesh) using a mixture of petroleum ether and ethyl

acetate (96 : 4) as an eluent to afford the product 3aa (71%, 1.04 g) as grey solid.
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6. Stepwise synthesis of (E)-2,4-Diphenyl-7-styryl-2H-indazole (7aa):

ot Q_\ O
N\ Pd(OAC),(2 mol%)
= 51e o
< ,NO —=>e O ) @ + PhB(OH), _"ns(4mol%) fN@
N PA(OAC),(2 mol%) 7a11eq NazCOs (4 eq) N
| 3aa NEt; n-propanol:H,0(4:1) s

100 °C, 14 h 100°C, 0.5 h

To a stirred solution of 7-lodo-2-phenyl-2H-indazol-4-yl 4-methylbenzenesulfonate (3aa)

6aa 7aa

(0.25 mmol, 122.5 mg) and styrene (5) (0.25 mmol, 26 mg) in equimolar quantity in the
presence of Pd(OAc), (2.0 mol%, 1.1 mg) in triethylamine (1 mL) were added successively.
The resulting solution was heated in a sealed tube for 14 h at 100 °C under an open
atmosphere. After the completion of the reaction (monitored by TLC), the crude reaction
mixture was extracted with ethyl acetate. The organic extract was dried over anhydrous
Na,SO,4 and concentrated. The product was subjected to column chromatography (silica gel,
60-120 mesh), eluting with petroleum ether and ethyl acetate (97:3) to afford the product 6aa
(79%, 92.1 mg) as yellow gummy mass. After that, a mixture of (£)-2-Phenyl-7-styryl-2H-
indazol-4-yl 4-methylbenzenesulfonate (0.1 mmol, 46.6 mg) (6aa) and phenylboronic acid
(1.1 equiv, 13.4 mg) was taken in an oven-dried reaction tube in presence of Pd(OAc), (2.0
mol%, 0.4 mg), PPh; (4 mol%, 1.0 mg), and Na,CO; (4.0 equiv, 42.4 mg) in 2mL n-
propanol:H,O (4:1) and stirred at 100 °C under open atmosphere for 0.5 h. After the
completion of the reaction (monitored by TLC), the crude reaction mixture was extracted
with ethyl acetate. The organic extract was dried over anhydrous Na,SO,4 and concentrated.
The product was subjected to column chromatography (silica gel, 60-120 mesh), eluting with
petroleum ether and ethyl acetate (98:2) to afford the product 7aa (70%, 26 mg) as yellow
solid.
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7. Synthetic procedure of 2,4,7-triphenyl-2H-indazole (8aa):

)

Ts
)
N +
N
3aa

PhB(OH),
7a, 3 eq

Pd(OAc), (5 mol%)

PCys (10 mol%)
KoHPO,4.3H,0(3 eq)
MeOH, 60°C, 2 h

-

=~

N

-O)

8aa

A mixture of 7-lodo-2-phenyl-2H-indazol-4-yl 4-methylbenzenesulfonate (3aa) (0.2 mmol,
98 mg) and phenylboronic acid (7a) (3 equiv, 73.1 mg) was taken in an oven-dried reaction
tube in presence of Pd(OAc), (5.0 mol%, 2.2 mg), PCy; (10 mol%, 11.2 mg), and
K,;HPO,4.3H,0 (3.0 equiv, 136.9 mg) in 2 mL MeOH and stirred at 100 °C for 2 h. After the
completion of the reaction (monitored by TLC), the crude reaction mixture was extracted
with ethyl acetate. The organic extract was dried over anhydrous Na,SO,4 and concentrated.
The product was subjected to column chromatography (silica gel, 60-120 mesh), eluting with

petroleum ether and ethyl acetate (98.5 : 1.5) to afford the product 8aa (62%, 42 mg) as

yellow solid.
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8. Stepwise synthetic procedure of 2-Phenyl-7-(phenylethynyl)-4-(p-tolyl)-
2H-indazole (11ab):

Me

wson
@ >d(PPh);Cla(1mol%)
O "D ez )
" Cul (5 mol%) (5 mol%) Pd(OAC)2 (2 mol%) =N

’\elsEr:SN PPh; (4 mol%)
9 (1.0 equiv) 2 I 10aa, 83% NayCOj3 (4 eq) It
n-propanol:H,O (4:1) 11ab, 64%

O 100 °C, 0.5 h O

To a stirred solution of 7-lodo-2-phenyl-2H-indazol-4-yl 4-methylbenzenesulfonate (3aa)

(0.2 mmol, 98 mg) and Phenylacetylene (9) (0.2 mmol, 20.4 mg) in equimolar quantity in the
presence of Pd(PPh;),Cl, (1.0 mol%, 1.4 mg) and Cul (5 mol%, 1.9 mg) in triethylamine (1
mL) were added successively under N, atmosphere at room temperature for 6 h. After the
completion of the reaction (monitored by TLC), the crude reaction mixture was extracted
with ethyl acetate. The organic extract was dried over anhydrous Na,SO,4 and concentrated.
The product was subjected to column chromatography (silica gel, 100-200 mesh), eluting
with petroleum ether and ethyl acetate (97:3) to afford the product 10aa (83%, 77 mg) as
brown gummy mass. After that, a mixture of 2-Phenyl-7-(phenylethynyl)-2H-indazol-4-yl 4-
methylbenzenesulfonate (0.1 mmol, 46.1 mg) (10aa) and p-tolylphenylboronic acid (7b) (1.1
equiv, 14.9 mg) was taken in an oven-dried reaction tube in presence of Pd(OAc); (2.0 mol%,
0.4 mg), PPh; (4 mol%, 1.0 mg), and Na,COs; (4.0 equiv, 42.4 mg) in 2mL n-propanol:H,O
(4:1) and stirred at 100 °C under open atmosphere for 0.5 h. After the completion of the
reaction (monitored by TLC), the crude reaction mixture was extracted with ethyl acetate.
The organic extract was dried over anhydrous Na,SO4 and concentrated. The product was
subjected to column chromatography (silica gel, 60-120 mesh), eluting with petroleum ether

and ethyl acetate (98:2) to afford the product 11ab (64%, 24 mg) as a white solid.

S9



9. Characterization data of the synthesized compounds (3aa—11ab):

7-lodo-2-phenyl-2H-indazol-4-yl 4-methylbenzenesulfonate (3aa): Grey solid (77 mg,
79%); M.p. 128-129 °C; R;= 0.55 (PE : EA =96 : 4); '"H NMR (CDCls, 400 MHz): J 8.37 (s,
1H), 7.86-7.84 (m, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.61 (d, J= 7.6 Hz, 1H), 7.53 (t, J = 8.0 Hz,
2H), 7.44 (t, J= 7.2 Hz, 1H), 7.31 (d, J = 8.0 Hz, 2H), 6.38 (d, J = 8.0 Hz, 1H), 2.42 (s, 3H);
BC{'H} NMR (CDCl;, 100 MHz): ¢ 151.7, 145.9, 143.0, 139.9, 135.7, 132.1, 130.0, 129.7,
128.8,121.4, 121.1, 117.6, 116.0, 113.2, 82.3, 21.8; Anal. Calcd for C;oH;5IN,05S: C, 48.99;
H, 3.08; N, 5.71%; Found C, 48.78; H, 3.15; N, 5.59%.

7-1odo-2-(p-tolyl)-2H-indazol-4-yl 4-methylbenzenesulfonate (3ba): Black gummy mass
(73 mg, 73%); R;= 0.5 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): ¢ 8.32 (s, 1H), 7.76-
7.71 (m, 4H), 7.60 (d, J = 7.6 Hz, 1H), 7.32-7.30 (m, 4H), 6.38 (d, J = 7.6 Hz, 1H), 2.43 (s,
3H), 2.42 (s, 3H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 151.6, 145.9, 143.0, 138.9, 137.7,
135.5, 132.1, 130.2, 130.0, 128.8, 121.2, 120.9, 117.5, 115.9, 82.2, 21.8, 21.2; Anal. Calcd
for C,1H7IN,O5S: C, 50.01; H, 3.40; N, 5.55%; Found C, 50.19; H, 3.34; N, 5.79%.
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7-lodo-2-(4-methoxyphenyl)-2H-indazol-4-yl 4-methylbenzenesulfonate (3ca): Brown
gummy mass (72 mg, 70%); R,= 0.45 (PE : EA = 94 : 6); 'H NMR (CDCl;, 400 MHz): ¢
8.29 (s, 1H), 7.76-7.74 (m, 4H), 7.59 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 8.4 Hz, 2H), 7.03-7.01
(m, 2H), 6.37 (d, J = 8.0 Hz, 1H), 3.88 (s, 3H), 2.43 (s, 3H); 3C{'H} NMR (CDCl;, 100
MHz): ¢ 160.0, 145.9, 136.0, 133.4, 130.1, 130.0, 128.8, 127.1, 125.3, 122.8, 120.9, 115.8,
115.2, 114.8, 82.1, 55.8, 21.8; Anal. Calcd for C,;H;7IN,O4S: C, 48.47; H, 3.29; N, 5.38%;
Found C, 48.30; H, 3.37; N, 5.28%.

S.
Me

' 3da

2-(4-Fluorophenyl)-7-iodo-2H-indazol-4-yl 4-methylbenzenesulfonate (3da): Brown solid
(90 mg, 89%); M.p. 176-177 °C; R;= 0.5 (PE : EA =95 : 5); 'H NMR (CDCls, 400 MHz): ¢
8.37 (s, 1H), 7.85-7.82 (m, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.60 (d, J = 7.6 Hz, 1H), 7.31 (d, J
= 8.0 Hz, 2H), 7.24-7.19 (m, 2H), 6.35 (d, J = 8.0 Hz, 1H), 2.42 (s, 3H); BC{'H} NMR
(CDCl3, 100 MHz): 6 162.6 (Jcr= 248 Hz), 151.8, 145.9, 142.9, 136.2 (Jcr = 3 Hz), 135.8,
132.0, 130.0, 128.8, 123.2 (Jc.r,=9 Hz), 121.3, 117.7, 123.7 (Jcr= 23 Hz), 116.1, 82.2, 21.8;
Anal. Calcd for Cy0H4FIN,OsS: C, 47.26; H, 2.78; N, 5.51%; Found C, 47.04; H, 2.83; N,
5.60%.
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2-(4-Chlorophenyl)-7-iodo-2 H-indazol-4-yl 4-methylbenzenesulfonate (3ea): Brown solid
(85 mg, 81%); M.p. 172-173 °C; R;= 0.5 (PE : EA =96 : 4); 'H NMR (CDCls, 400 MHz): ¢
8.40 (s, 1H), 7.83-7.81 (m, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.61 (d, /= 7.6 Hz, 1H), 7.52-7.48
(m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 6.34 (d, J = 7.6 Hz, 1H), 2.43 (s, 3H); *C{'H} NMR
(CDCl;, 100 MHz): 0 151.8, 146.0, 142.9, 138.4, 136.0, 134.6, 131.9, 130.0, 129.9, 128.8,
122.4,121.1, 117.8, 116.2, 82.3, 21.8; Anal. Calcd for Cy0H;4CIlIN,O;S: C, 45.78; H, 2.69; N,
5.34%; Found C, 45.96; H, 2.63; N, 5.22%.

(: _S.
6 (0]
Me

2-(4-Bromophenyl)-7-iodo-2H-indazol-4-yl 4-methylbenzenesulfonate (3fa): Brown
gummy mass (84 mg, 74%); R,= 0.55 (PE : EA = 96 : 4); 'H NMR (CDCl;, 400 MHz): ¢
8.41 (s, 1H), 7.78-7.74 (m, 4H), 7.67-7.65 (m, 2H), 7.61 (d, J = 7.6 Hz, 1H), 7.32 (d, J = 8.4
Hz, 2H), 6.35 (d, J = 8.0 Hz, 1H), 2.43 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): ¢ 151.8,
146.0, 142.9, 138.8, 136.0, 132.9, 131.9, 130.0, 128.8, 122.7, 122.6, 121.1, 117.8, 116.2,
82.3, 21.8; Anal. Calcd for C,0H4BrIN,O;S: C, 42.20; H, 2.48; N, 4.92%; Found C, 42.39;
H, 2.55; N, 5.06%.
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Ethyl 4-(7-iodo-4-(tosyloxy)-2H-indazol-2-yl)benzoate (3ga): Brown solid (78 mg, 70%);
M.p. 159-160 °C; R;= 0.45 (PE : EA =94 : 6); 'H NMR (CDCl;, 400 MHz): ¢ 8.47 (s, 1H),
8.21 (d, J = 8.8 Hz, 2H), 7.96 (d, J = 8.8 Hz, 2H), 7.76 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 7.6
Hz, 1H), 7.32 (d, J = 8.0 Hz, 2H), 6.38 (d, /= 8.0 Hz, 1H), 4.43 (q, J = 7.2 Hz, 2H), 2.43 (s,
3H), 1.44 (t, J = 7.2 Hz, 3H); BC{'H} NMR (CDCls, 100 MHz): 6 165.6, 152.0, 146.0,
143.0, 142.9, 136.3, 132.0, 131.2, 130.6, 130.0, 128.8, 121.3, 120.8, 117.9, 116.4, 82.4, 61.5,
21.8, 14.4; Anal. Calcd for C,3H9IN,OsS: C, 49.12; H, 3.41; N, 4.98%; Found C, 48.92; H,
3.49; N, 4.89%.

(: _S.
6 o Me
Me

I 3ha

7-1odo-2-(m-tolyl)-2 H-indazol-4-yl 4-methylbenzenesulfonate (3ha): Brown solid (87 mg,
87%); M.p. 118-119 °C; R;= 0.5 (PE : EA = 95 : 5); 'H NMR (CDCl;, 400 MHz): ¢ 8.36 (s,
1H), 7.75 (d, J = 8.4 Hz, 2H), 7.68 (s, 1H), 7.61 (d, /= 7.6 Hz, 2H), 7.39 (t, J = 8.0 Hz, 1H),
7.31(d, J=8.4 Hz, 2H), 7.24 (d, /= 7.6 Hz, 1H), 6.38 (d, /= 7.6 Hz, 1H), 2.47 (s, 3H), 2.42
(s, 3H); BC{'H} NMR (CDCl;, 100 MHz): 6 151.7, 145.9, 143.0, 140.0, 139.8, 135.6, 132.1,
130.0, 129.6, 129.5, 128.8, 122.1, 121.2, 118.4, 117.5, 116.0, 82.3, 21.8, 21.6; Anal. Calcd
for C,1H7IN,O;S: C, 50.01; H, 3.40; N, 5.55%; Found C, 50.23; H, 3.32; N, 5.66%.
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2-(3-Chlorophenyl)-7-iodo-2H-indazol-4-yl 4-methylbenzenesulfonate (3ia): Yellow
gummy mass (68 mg, 65%); R,= 0.55 (PE : EA = 96 : 4); 'H NMR (CDCl;, 400 MHz): ¢
8.35 (s, 1H), 7.88 (t, /= 2.0 Hz, 1H), 7.76 (d, /= 7.6 Hz, 3H), 7.63 (d, J = 7.6 Hz, 1H), 7.47
(t,/=8.0 Hz, 1H), 7.42-7.40 (m, 1H), 7.33 (d, J = 8.0 Hz, 2H), 6.38 (d, /= 7.6 Hz, 1H), 2.44
(s, 3H); BC{'H} NMR (CDCl;, 100 MHz): § 151.9, 146.1, 142.9, 140.7, 136.1, 135.6, 131.9,
130.8, 130.0, 128.9, 128.8, 121.6, 121.2, 119.3, 117.7, 116.4, 82.4, 21.9; HRMS (ESI-TOF)
m/z: [M + H]+ Calcd for [C,0H5sCIIN,O3S]*: 524.9531; found: 524.9534.

S.
Y8 o
Me
)

I 3ja

2-(3-Bromophenyl)-7-iodo-2H-indazol-4-yl 4-methylbenzenesulfonate (3ja): Brown
gummy mass (95 mg, 84%); R,= 0.5 (PE : EA =95 : 5); 'H NMR (CDCls, 400 MHz): 6 8.35
(s, 1H), 8.02 (t, J = 2.4 Hz, 1H), 7.82-7.79 (m, 1H), 7.75 (d, J = 8.4 Hz, 2H), 7.63 (d, /= 7.6
Hz, 1H), 7.56 (d, /= 8.0 Hz, 1H), 7.40 (t, J= 8.0 Hz, 1H), 7.32 (d, /= 8.0 Hz, 2H), 6.39 (d, J
= 7.6 Hz, 1H), 2.44 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): ¢ 151.9, 146.0, 142.9, 140.8,
136.1, 132.0, 131.8, 131.0, 130.0, 128.8, 124.4, 123.3,121.2, 119.8, 117.7, 116.4, 82.3, 21.8;
Anal. Calced for C,H4BrIN,O;S: C, 42.20; H, 2.48; N, 4.92%; Found C, 42.04; H, 2.41; N,
4.78%.
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2-(3-Chloro-4-fluorophenyl)-7-iodo-2H-indazol-4-yl 4-methylbenzenesulfonate (3ka):
White solid (93 mg, 86%); M.p. 145-146 °C; R,= 0.45 (PE : EA = 95 : 5); 'H NMR (CDCl;,
400 MHz): ¢ 8.37 (s, 1H), 7.96-7.94 (m, 1H), 7.78-7.74 (m, 3H), 7.62 (d, J = 7.6 Hz, 1H),
7.34-7.28 (m, 3H), 6.36 (d, J = 8.0 Hz, 1H), 2.44 (s, 3H); BC{'H} NMR (CDCl;, 100 MHz):
0 158.1 (Jo.r= 251 Hz), 151.9, 146.0, 142.9, 136.5, 136.2, 132.0, 130.0, 128.8, 123.8, 122.5
(Jer= 19 Hz), 121.3, 120.9 (Jcr= 7 Hz), 117.8 (Jc.g= 15 Hz), 117.6 (Jcr= 23 Hz), 116.4,
82.2, 21.8; Anal. Calcd for CyH3CIFIN,O;S: C, 44.26; H, 2.41; N, 5.16%; Found C, 44.07,
H, 2.46; N, 5.25%.

I 3la

7-1odo-2-(o-tolyl)-2H-indazol-4-yl 4-methylbenzenesulfonate (31a): Brown gummy mass
(72 mg, 72%); R,=0.5 (PE : EA =96 : 4); 'H NMR (CDCl;, 400 MHz): ¢ 8.06 (s, 1H), 7.74
(d, J=8.4 Hz, 2H), 7.65 (d, /= 7.6 Hz, 1H), 7.42-7.40 (m, 1H), 7.39-7.33 (m, 3H), 7.31-7.29
(m, 2H), 6.47 (d, J = 7.6 Hz, 1H), 2.42 (s, 3H), 2.18 (s, 3H); BC{'H} NMR (CDCl;, 100
MHz): 6 151.4, 145.8, 143.0, 139.7, 135.5, 134.0, 132.2, 131.5, 130.0, 129.8, 128.8, 126.8,
126.6, 125.0, 116.7, 115.9, 82.2, 21.8, 17.9; HRMS (ESI-TOF) m/z: [M + H]J+ Calcd for
[C,1H15IN,O5S]%: 505.0077; found: 505.0083.
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7-lodo-2-phenyl-2H-indazol-4-yl benzenesulfonate (3ab): Brown solid (79 mg, 83%); M.p.
124-125 °C; Ry= 0.5 (PE : EA =94 : 6); '"H NMR (CDCl;, 400 MHz): 6 8.42 (s, 1H), 7.90-
7.85 (m, 4H), 7.68 (t, J=7.6 Hz, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.56-7.51 (m, 4H), 7.46-7.42
(m, 1H), 6.37 (d, J = 7.6 Hz, 1H); 3C{'H} NMR (CDCl;, 100 MHz): ¢ 151.7, 142.9, 139.9,
135.6, 135.1, 134.6, 129.7, 129.4, 128.8, 128.7, 121.4, 121.1, 117.5, 116.0, 82.5; Anal. Calcd
for C;9H5IN,O;S: C, 47.91; H, 2.75; N, 5.88%; Found C, 47.73; H, 2.81; N, 5.74%.

7-1odo-2-(p-tolyl)-2H-indazol-4-yl benzenesulfonate (3bb): Yellow gummy mass (73 mg,
75%); Ry;= 0.5 (PE : EA = 95 : 5); 'H NMR (CDCls, 400 MHz): 6 8.37 (s, 1H), 7.88 (d, J =
7.6 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 7.69-7.65 (m, 1H), 7.60 (d, /= 7.6 Hz, 1H), 7.53 (t,J =
8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 2H), 6.36 (d, J = 8.0 Hz, 1H), 2.43 (s, 3H); C{'H} NMR
(CDCl3, 100 MHz): 6 151.6, 142.9, 139.0, 137.6, 135.5, 135.1, 134.6, 130.2, 129.4, 128.7,
121.2, 120.9, 117.4, 115.9, 82.4, 21.2; Anal. Calcd for C,0H;5IN,O5S: C, 48.99; H, 3.08; N,
5.71%; Found C, 48.77; H, 3.01; N, 5.80%.
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7-lodo-2-(4-methoxyphenyl)-2 H-indazol-4-yl benzenesulfonate (3¢b): Black gummy mass
(71 mg, 71%); R, = 0.45 (PE : EA = 94 : 6); 'H NMR (CDCls, 400 MHz): ¢ 8.33 (s, 1H),
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7.90-7.87 (m, 2H), 7.78-7.74 (m, 2H), 7.69-7.66 (m, 1H), 7.59 (d, J= 7.6 Hz, 1H), 7.53 (t, J
= 8.0 Hz, 2H), 7.04-7.00 (m, 2H), 6.35 (d, J = 8.0 Hz, 1H), 3.88 (s, 3H); BC{'H} NMR
(CDCl;, 100 MHz): 6 160.0, 142.8, 135.3, 135.1, 134.6, 133.4, 129.4, 128.8, 122.9, 120.9,
115.8, 114.8, 114.6, 111.2, 82.3, 55.8; Anal. Calcd for C,0H5IN,O4S: C, 47.44; H, 2.99; N,
5.53%; Found C, 47.63; H, 2.91; N, 5.44%.
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2-(4-Fluorophenyl)-7-iodo-2H-indazol-4-yl benzenesulfonate (3db): White solid (75 mg,
76%); M.p 128-129 °C; R,= 0.5 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): ¢ 8.40 (s,
1H), 7.90-7.83 (m, 4H), 7.69 (t, J = 7.6 Hz, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.54 (t, ] = 8.0 Hz,
2H), 7.25-7.21 (m, 2H), 6.34 (d, J= 7.6 Hz, 1H); *C{!'H} NMR (CDCl;, 100 MHz): 6 162.6
(Jo-r = 248 Hz), 151.8, 142.8 (Jc-r = 14 Hz), 135.8, 135.1, 134.7, 131.5, 129.4, 128.8, 123.3
(Jer = 9 Hz), 121.3, 117.6, 116.7 (Jcr = 23 Hz), 116.1, 82.4; Anal. Calcd for
C19H1,FIN,05S: C, 46.17; H, 2.45; N, 5.67%; Found C, 46.37; H, 2.50, N, 5.78%.

(Y ey

2-(4-Chlorophenyl)-7-iodo-2H-indazol-4-yl benzenesulfonate (3eb): Brown solid (79 mg,
78%); M.p 162-163 °C; R;= 0.45 (PE : EA =94 : 6); 'H NMR (CDCl;, 400 MHz): ¢ 8.43 (s,
1H), 7.89 (d, J = 7.6 Hz, 2H), 7.85-7.81 (m, 2H), 7.68 (t, J = 7.6 Hz, 1H), 7.61 (d, J = 7.6
Hz, 1H), 7.56-7.49 (m, 4H), 6.34 (d, J = 8.0 Hz, 1H); BC{'H} NMR (CDCl;, 100 MHz): ¢
151.8, 142.9, 140.4, 138.4, 135.9, 135.0, 134.7, 129.9, 129.4, 128.8, 122.5, 121.1, 117.7,
116.2, 82.4; Anal. Calcd for C,oH,CIIN,OsS: C, 44.68; H, 2.37; N, 5.49%; Found C, 44.47,
H, 2.44; N, 5.39%.
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2-(4-Bromophenyl)-7-iodo-2H-indazol-4-yl benzenesulfonate (3fb): Brown solid (85 mg,
77%); M.p. 164-165 °C; R,= 0.5 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): 6 8.43 (s,
1H), 7.90-7.88 (m, 2H), 7.79-7.75 (m, 2H), 7.70-7.64 (m, 3H), 7.61 (d, J = 8.0 Hz, 1H),
7.56-7.52 (m, 2H), 6.34 (d, J = 7.6 Hz, 1H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 151.9,
142.9, 138.9, 136.0, 135.0, 134.7, 132.9, 129.4, 128.8, 122.7, 122.6, 121.0, 117.7, 116.2,
82.4; Anal. Calcd for CoH,BrIN,O;S: C, 41.11; H, 2.18; N, 5.05%; Found C, 41.30; H,
2.10; N, 5.17%.

?
S.
b

7-lodo-2-(m-tolyl)-2H-indazol-4-yl benzenesulfonate (3hb): Black solid (65 mg, 67%);
M.p. 96-97 °C; R; = 0.6 (PE : EA = 96 : 4); 'H NMR (CDCl;, 400 MHz): ¢ 8.40 (s, 1H),
7.90-7.88 (m, 2H), 7.69-7.66 (m, 2H), 7.63-7.59 (m, 2H), 7.56-7.52 (m, 2H), 7.40 (t, J = 8.0
Hz, 1H), 7.23 (s, 1H), 6.36 (d, J = 7.6 Hz, 1H), 2.47 (s, 3H); C{'H} NMR (CDCl;, 100
MHz): ¢ 151.7, 142.9, 140.0, 139.8, 135.6, 135.1, 134.6, 129.6, 129.5, 129.4, 128.7, 122.1,
121.2, 118.5, 117.4, 115.9, 82.5, 21.6; Anal. Calcd for C,,H;5IN,O3S: C, 48.99; H, 3.08; N,
5.71%; Found C, 48.79; H, 3.13; N, 5.62%.
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2-(3-Chloro-4-fluorophenyl)-7-iodo-2H-indazol-4-yl benzenesulfonate (3kb): Grey solid
(84 mg, 80%); M.p. 207-208 °C; R;= 0.5 (PE : EA = 95 : 5); 'H NMR (CDCl;, 400 MHz): 6
8.40 (s, 1H), 8.00-7.97 (m, 1H), 7.90-7.88 (m, 2H), 7.77-7.74 (m, 1H), 7.72-7.68 (m, 1H),
7.62 (d,J=7.6 Hz, 1H), 7.55 (t, J = 8.0 Hz, 2H), 7.31 (t, /= 7.6 Hz, 1H), 6.34 (d, /= 7.6 Hz,
1H); BC{'H} NMR (CDCl;, 100 MHz): ¢ 158.1 (Jc.r= 250 Hz), 151.9, 142.8, 136.5, 136.1,
135.0, 134.9, 134.7, 129.4, 128.8, 123.9, 121.4, 120.9 (Jcr = 8 Hz), 117.8 (Jcr = 10 Hz),
117.6 (Jo-r = 23 Hz), 116.4, 82.4; Anal. Calcd for CoH;;CIFIN,O3S: C, 43.16; H, 2.10; N,
5.30%; Found C, 43.33; H, 2.04; N, 5.43%.

7-lodo-2-(p-tolyl)-2H-indazol-4-yl methanesulfonate (3bc): Brown solid (63 mg, 74%);
M.p. 102-103 °C; R;= 0.4 (PE : EA =92 : 8); 'H NMR (CDCl;, 400 MHz): ¢ 8.67 (s, 1H),
7.81 (d, J= 7.6 Hz, 2H), 7.75 (d, J = 7.6 Hz, 1H), 7.33 (d, J = 8.4 Hz, 2H), 6.80 (d, /= 7.6
Hz, 1H), 3.24 (s, 3H), 2.43 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): § 142.6, 139.1, 137.7,
135.6, 130.3, 129.2, 121.4, 117.3, 116.3, 115.2, 82.6, 37.7, 21.2; Anal. Calcd for
C1sHi3IN,0O58S: C, 42.07; H, 3.06; N, 6.54%; Found C, 41.89; H, 3.11; N, 6.44%.
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2-(4-Fluorophenyl)-7-iodo-2 H-indazol-4-yl methanesulfonate (3dc): Grey solid (71 mg,
83%); M.p. 158-159 °C; R,= 0.45 (PE : EA =93 : 7); 'H NMR (CDCl;, 400 MHz): 6 8.65
(s, 1H), 7.93-7.90 (m, 2H), 7.77 (d, J = 8.0 Hz, 1H), 7.25-7.21 (m, 2H), 6.81 (d, J = 8.0 Hz,
1H), 3.26 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): BC{'H} NMR (CDCl;, 100 MHz): ¢
162.7 (Jo-r = 248 Hz), 142.5, 135.9, 131.2, 123.4 (Jor = 8 Hz), 121.5, 117.7, 117.5, 116.7
(Je-r=23 Hz), 115.4 (Jcr= 14 Hz), 82.6, 37.7; Anal. Calcd for C;4H,oFIN,O5S: C, 38.91; H,
2.33; N, 6.48%; Found C, 39.13; H, 2.26; N, 6.59%.
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2-(4-Chlorophenyl)-7-iodo-2H-indazol-4-yl methanesulfonate (3ec): Brown solid (78 mg,
88%); M.p. 151-152 °C; R;= 0.4 (PE : EA =90 : 10); 'H NMR (CDCl;, 400 MHz): J 8.68 (s,
1H), 7.91-7.88 (m, 2H), 7.77 (d, J= 8.0 Hz, 1H), 7.53-7.49 (m, 2H), 6.80 (d, /= 8.0 Hz, 1H),
3.26 (s, 3H); 3C{'H} NMR (CDCl;, 100 MHz): 6 152.0, 142.5, 138.4, 136.0, 134.7, 129.9,
122.6, 121.3, 117.6, 115.6, 82.7, 37.7; Anal. Calcd for C,4H;(CIIN,O5S: C, 37.48; H, 2.25; N,
6.24%; Found C, 37.27; H, 2.20; N, 6.36%.

2-(4-Bromophenyl)-7-iodo-2 H-indazol-4-yl methanesulfonate (3fc): Brown solid (80 mg,
82%); M.p. 161-162 °C; Ry= 0.45 (PE : EA =92 : 8); 'H NMR (CDCl;, 400 MHz): 0 8.69
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(s, 1H), 7.85-7.82 (m, 2H), 7.77 (d, J = 7.6 Hz, 1H), 7.68-7.65 (m, 2H), 6.81 (d, J = 7.6 Hz,
1H), 3.26 (s, 3H); 3C{'H} NMR (CDCl;, 100 MHz): § 152.0, 142.5, 138.9, 136.0, 132.9,
122.8, 122.7, 121.3, 117.6, 115.6, 82.7, 37.7; Anal. Calcd for C4H(,BrIN,O;S: C, 34.10; H,
2.04; N, 5.68%; Found C, 33.83; H, 2.12; N, 5.59%.

Ethyl 4-(7-iodo-4-((methylsulfonyl)oxy)-2H-indazol-2-yl)benzoate (3gc): Brown solid (66
mg, 68%); M.p. 160-161 °C; R,= 0.4 (PE : EA = 88 : 12); 'H NMR (CDCl;, 400 MHz): 6
8.78 (s, 1H), 8.22 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.79 (d, J = 8.0 Hz, 1H), 6.82
(d, J=17.6 Hz, 1H), 4.43 (q, J = 7.2 Hz, 2H), 3.27 (s, 3H), 1.43 (t, J = 7.2 Hz, 3H); BC{'H}
NMR (CDCls, 100 MHz): 0 165.6, 142.9, 142.5, 136.3, 131.3, 130.7, 121.67, 121.62, 120.9,
117.7, 115.8, 82.8, 61.5, 37.8, 14.4; Anal. Calcd for C;H;5IN,OsS: C, 41.99; H, 3.11; N,
5.76%; Found C, 42.15; H, 3.05; N, 5.64%.

;
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7-lodo-2-(m-tolyl)-2 H-indazol-4-yl methanesulfonate (3hc): Yellow solid (56 mg, 66%);
M.p. 120-121 °C; R;= 0.45 (PE : EA =92 : 8); 'H NMR (CDCl;, 400 MHz): 6 8.69 (s, 1H),
7.77-7.75 (m, 2H), 7.71 (d, J = 8.0 Hz, 1H), 7.41 (t, J = 8.0 Hz, 1H), 7.26-7.24 (m, 1H), 6.81
(d, J = 8.0 Hz, 1H), 3.25 (s, 3H), 2.47 (s, 3H), BC{'H} NMR (CDCls, 100 MHz): 142.6,
140.0, 139.9, 135.7, 129.7, 129.6, 122.2, 121.6, 121.4, 118.6, 117.3, 115.3, 82.7, 37.7, 21.6;
Anal. Calcd for C;sH3IN,O5S: C, 42.07; H, 3.06; N, 6.54%; Found C, 41.85; H, 2.99; N,
6.68%.

S21



o
S
10
Me o cl
-
"Ew
N
| 3ic

2-(3-Chlorophenyl)-7-iodo-2H-indazol-4-yl methanesulfonate (3ic): Brown solid (69 mg,
77%); M.p. 146-147 °C; R,= 0.45 (PE : EA =92 : 8); 'H NMR (CDCl;, 400 MHz): 6 8.70 (s,
1H), 8.00 (t, J=2.0 Hz, 1H), 7.84-7.81 (m, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.48 (t, /= 8.0 Hz,
1H), 7.43-7.41 (m, 1H), 6.81 (d, J = 7.6 Hz, 1H), 3.26 (s, 3H); *C{'H} NMR (CDCls, 100
MHz): 152.0, 142.5, 139.0, 136.1, 130.8, 129.0, 127.4, 121.8, 121.5, 119.4, 117.6, 115.7,

82.8, 37.7; HRMS (ESI-TOF) m/z: [M + H]+ Calcd for [C4H;;CIIN,O3S]*": 448.9218; found:
448.9221.

7-1odo-2-(p-tolyl)-2H-indazol-4-yl 4-ethylbenzenesulfonate (3bd): Brown gummy mass
(86 mg, 83%); R,=0.50 (PE : EA =96 : 4); 'H NMR (CDCl;, 400 MHz): 6 8.29 (s, 1H), 7.78
(d, J= 8.0 Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.0 Hz, 1H), 7.34-7.29 (m, 4H),
6.41 (d, J = 8.0 Hz, 1H), 2.71 (q, J = 7.6 Hz, 2H), 2.42 (s, 3H), 1.22 (t, J = 7.6 Hz, 3H);
BC{'H} NMR (CDCl;, 100 MHz): 152.0, 151.6, 143.0, 138.9, 137.6, 135.6, 132.4, 130.2,
128.9, 128.8, 121.2, 120.9, 117.5, 116.0, 82.2, 29.0, 21.2, 15.0; Anal. Calcd for
CxH4IN,O5S: C, 50.98; H, 3.69; N, 5.40%; Found C, 51.18; H, 3.76; N, 5.26%.
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7-Iodo-2-(p-tolyl)-2H-indazol-4-yl 4-chlorobenzenesulfonate (3be): Brown solid (71 mg,
68%); M.p. 131-132 °C; R;= 0.5 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): J 8.39 (s,
1H), 7.83-7.80 (m, 2H), 7.73 (d, J= 8.8 Hz, 2H), 7.61 (d, J = 8.0 Hz, 1H), 7.53-7.49 (m, 2H),
7.33 (d, J = 8.0 Hz, 2H), 6.35 (d, J = 7.6 Hz, 1H), 2.43 (s, 3H); 3C{!H} NMR (CDCl;, 100
MHz): 151.7, 142.7, 141.6, 139.1, 137.6, 135.4, 133.5, 131.8, 130.3, 130.2, 129.8, 121.3,

120.9, 115.8, 82.7, 21.2; Anal. Calcd for C,oH4ClIN,O5S: C, 45.78; H, 2.69; N, 5.34%:;
Found C, 45.57; H, 2.75; N, 5.47%.

7-1odo-2-(p-tolyl)-2H-indazol-4-yl naphthalene-2-sulfonate (3bf): Brown gummy mass
(61 mg, 57%); R,=0.5 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): ¢ 8.44 (s, 1H), 8.21
(s, 1H), 7.99 (d, J = 8.8 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 7.89-7.86 (m, 1H), 7.74-7.72 (m,
1H), 7.70-7.62 (m, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 8.4 HZ, 2H), 7.24 (d, /= 8.4
Hz, 2H), 6.34 (d, J = 8.0 HZ, 1H), 2.41(s, 3H); BC{'H} NMR (CDCl;, 100 MHz): 156.8,
148.9, 142.9, 138.9, 135.6, 135.5, 132.1, 131.9, 130.8, 130.2, 130.0, 129.79, 129.70, 128.2,
128.1, 123.1, 121.2, 120.9, 117.4, 116.1, 82.4, 21.2; Anal. Calcd for C,4H7IN,O;S: C, 53.35;
H, 3.17; N, 5.18%; Found C, 53.16; H, 3.22; N, 5.07%.
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3-Methyl-2-(p-tolyl)-2H-indazole (4b): Yellow gummy mass (689 mg, 62%); R,= 0.6 (PE :
EA =97 : 3); 'H NMR (CDCls, 400 MHz): 6 7.72 (d, J = 8.8 Hz, 2H), 7.61 (d, J = 8.4 Hz,
1H), 7.44 (d, J = 8.4 Hz, 2H), 7.33-7.29 (m, 3H), 7.09-7.05 (m, 1H), 2.62 (s, 3H), 2.45 (s,
3H); BC{'H} NMR (CDCIls;, 100 MHz): 148.5, 138.7, 137.5, 131.9, 129.8, 126.7, 125.5,
121.6, 120.8, 120.0, 117.5, 21.2, 11.1; Anal. Calcd for C;sH4N;,: C, 81.05; H, 6.35; N,
12.60%; Found C, 81.27; H, 6.43; N, 12.46%.

7-lodo-3-methyl-2-(p-tolyl)-2 H-indazol-4-yl
gummy mass (66 mg, 64%); R,= 0.55 (PE : EA = 96 : 4); 'H NMR (CDCl;, 400 MHz): ¢
7.79 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.0 Hz, 1H), 7.39-7.31 (m, 6H), 6.21 (d, J = 7.6 Hz,
1H), 2.63 (s, 3H), 2.47 (s, 3H), 2.44 (s, 3H); BC{'H} NMR (CDCl;, 100 MHz): 151.7, 150.8,
146.9, 145.9, 144.3, 139.6, 136.6, 135.2, 132.6, 130.0, 129.9, 128.8, 126.2, 114.1, 82.1, 21.9,
21.3, 12.9; Anal. Calcd for C,,H9IN,O;S: C, 50.98; H, 3.69; N, 5.40%; Found C, 50.78; H,

3.62; N, 5.52%.

4-methylbenzenesulfonate

(4ba):

Black

2-(p-tolyl)-2H-indazol-4-yl 4-methylbenzenesulfonate (3ba’): Yellow gummy mass (59
mg, 78%); R,=0.45 (PE : EA =95 : 5); 'H NMR (CDCl;, 400 MHz): ¢ 8.18 (s, 1H), 7.76 (d,
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J=8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.8 Hz, 1H), 7.32-7.29 (m, 4H), 7.16-
7.12 (m, 1H), 6.59 (d, J = 7.2 Hz, 1H), 2.429 (s, 3H), 2.424 (s, 3H); BC{'H} NMR (CDCls;,
100 MHz): 151.2, 145.7, 142.1, 138.6, 137.9, 132.5, 130.2, 129.9, 128.8, 126.3, 121.0, 119.3,
118.4, 117.2, 114.6, 21.8, 21.2; Anal. Calcd for C,;HsN,O3S: C, 66.65; H, 4.79; N, 7.40%;
Found C, 66.82; H, 4.87; N, 7.26%.

(E)-2-Phenyl-7-styryl-2H-indazol-4-yl 4-methylbenzenesulfonate (6aa): Yellow gummy
mass (92 mg, 79%); R,= 0.7 (PE : EA =97 : 3); 'H NMR (CDCl;, 400 MHz): ¢ 8.24 (s, 1H),
8.11 (d, J=16.4 Hz, 1H), 7.91-7.89 (m, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.62 (d, ] = 7.2 Hz,
2H), 7.58-7.47 (m, 2H), 7.46-7.36 (m, 4H), 7.32-7.27 (m, 3H), 7.21 (d, J = 8.0 Hz, 1H), 6.62
(d, J = 8.0 Hz, 1H), 2.42 (s, 3H); BC{'H} NMR (CDCl;3, 100 MHz): 149.0, 145.7, 141.2,
140.2, 138.0, 133.1, 132.4, 129.9, 129.7, 128.8, 128.7, 128.4, 127.8, 127.2, 126.9, 125.5,
125.1, 121.0, 119.4, 119.1, 115.2, 21.8; Anal. Calcd for C,3H»,N,05S: C, 72.08; H, 4.75; N,
6.00%; Found C, 72.30; H, 4.67; N, 6.12%.

7aa

(E)-2,4-Diphenyl-7-styryl-2H-indazole (7aa): Yellow solid (26 mg, 70%); M.p. 90-91 °C;
R;=0.8 (PE : EA =98 : 2); 'H NMR (CDCl;, 400 MHz): ¢ 8.61 (s, 1H), 8.26 (d, J=16.0 Hz,
1H), 8.02-8.00 (m, 2H), 7.74-7.72 (m, 2H), 7.68 (d, J = 7.6 Hz, 2H), 7.60-7.48 (m, 6H), 7.44-
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7.38 (m, 4H), 7.28 (d, J = 7.6 Hz, 1H), 7.21 (d, J = 7.2 Hz, 1H); *C{'H} NMR (CDCls, 100
MHz): 140.6, 140.3, 138.4, 134.0, 132.4, 129.7, 129.0, 128.7, 128.2, 128.0, 127.8, 127.5,
126.9, 126.8, 126.6, 126.0, 123.1, 122.0, 121.08, 121.02, 120.8; Anal. Calcd for Co7HaoNy: C,
87.07; H, 5.41; N, 7.52%; Found C, 86.86; H, 5.48; N, 7.39%.

O 8aa

2,4,7-triphenyl-2H-indazole (8aa): White solid (42 mg, 62%); M.p. 82-83 °C; R,=0.85 (PE
:EA =98.5:1.5); 'THNMR (CDCls, 400 MHz): ¢ 8.63 (s, 1H), 8.19-8.17 (m, 2H), 7.98-7.95
(m, 2H), 7.77-7.75 (m, 2H), 7.59-7.50 (m, 7H), 7.44-7.39 (m, 3H), 7.29 (d, J = 7.2 Hz, 1H);
BC{'H} NMR (CDCl;, 100 MHz): 148.5, 140.6, 140.3, 138.2, 134.0, 130.0, 129.6, 129.1,
129.0, 128.5, 128.2, 128.0, 127.8, 127.7, 125.9, 123.3, 122.0, 121.1, 120.7; Anal. Calcd for
CysHigNy: C, 86.68; H, 5.24; N, 8.09%; Found C, 86.49; H, 5.19; N, 8.23%.

2-Phenyl-4,7-di-p-tolyl-2 H-indazole (8ab): White solid (50 mg, 68%); M.p. 157-158 °C; R,
= (.80 (PE : EA =98 : 2); 'H NMR (CDCls, 400 MHz): ¢ 8.61 (s, 1H), 8.06 (d, J = 8.0 Hz,
2H), 7.95 (d, J = 7.6 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 7.55-7.49 (m, 3H), 7.40-7.33 (m, SH),
7.25(d, J=17.2 Hz, 1H), 2.45 (s, 3H), 2.44 (s, 3H); C{'H} NMR (CDCl;, 100 MHz): 143.6,
142.0, 140.7, 137.6, 137.5, 137.4, 135.3, 133.6, 129.7, 129.6, 129.3, 128.9, 128.0, 127.9,
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125.5,123.3, 121.8, 121.0, 120.7, 21.46, 21.42; Anal. Calcd for C,7H,,N,: C, 86.60; H, 5.92;
N, 7.48%; Found C, 86.97; H, 5.84; N, 7.61%.

O 10aa

2-Phenyl-7-(phenylethynyl)-2H-indazol-4-yl 4-methylbenzenesulfonate (10aa): Brown
gummy mass (77 mg, 83%); R,= 0.5 (PE : EA =96 : 4); 'H NMR (CDCl;, 400 MHz): ¢ 8.25
(s, 1H), 7.88 (d, J = 7.6 Hz, 2H), 7.65-7.63 (m, 2H), 7.53 (t, J = 8.0 Hz, 2H), 7.44-7.35 (m,
5H), 7.29 (d, J = 8.0 Hz, 2H), 6.63 (d, J = 7.6 Hz, 1H), 2.40 (s, 3H); 3C{'H} NMR (CDCls;,
100 MHz): 150.7, 145.9, 142.2, 140.0, 132.0, 131.9, 130.7, 129.9, 129.7, 128.8, 128.67,
128.63, 128.4, 123.2, 121.2, 120.2, 118.3, 114.9, 112.5, 95.0, 85.3, 21.8; Anal. Calcd for
Ca3H20N205S: C, 72.40; H, 4.34; N, 6.03%; Found C, 72.61; H 4.27; N, 6.16%.

11ab

2-Phenyl-7-(phenylethynyl)-4-(p-tolyl)-2H-indazole (11ab): White Solid (24 mg, 64%);
M.p. 120-121 °C; R,= 0.8 (PE : EA = 98 : 2); 'H NMR (CDCl;, 400 MHz): 6 8.60 (s, 1H),
8.00-7.98 (m, 2H), 7.70-7.68 (m, 2H), 7.65-7.62 (m, 3H), 7.55-7.51 (m, 2H), 7.42-7.32 (m,
6H), 7.18 (d, J= 7.2 Hz, 1H), 2.45 (s, 3H); *C{'H} NMR (CDCl;, 100 MHz): 150.1, 140.5,
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138.1, 137.1, 135.5, 132.0, 131.7, 129.8, 129.6, 128.3, 128.2, 128.0, 126.9, 123.8, 122.3,
121.6, 121.3, 121.2, 111.7, 94.6, 86.6, 21.4; Anal. Calcd for C,3H,oN,: C, 87.47; H, 5.24; N,
7.29%; Found C, 87.25; H, 5.32; N, 7.17%.
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11. NMR spectra ['H, and 13C{'H}] of synthesized products
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3c{"H} NMR: 100 MHz
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13¢c{"H} NMR: 100 MHz
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