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l. General Methods and Materials

General Experimental Procedures. Acetonitrile was dried by distillation from CaH, prior to use. All other
solvents and reagents were purchased from commercial suppliers and used without further purification.
For reactions run in sealed microwave vials, oven-dried Biotage® 5-10 mL or 10-20 mL vials containing a
Teflon-coated stirrer bar and sealed with a Teflon-lined septum were used. Analytical thin layer
chromatography was carried out on pre-coated plates (Silica gel 60 F,54, 250 um thickness) and
visualized with UV light. Flash chromatography was performed with 60 A, 35-70 uym silica gel (Acros
Organics). Concentration refers to rotary evaporation under reduced pressure.

'H NMR spectra were recorded on Varian spectrometers operating at 300, 400, or 600 MHz at
ambient temperature with DMSO-d6 or CDCl; as solvents. '*C NMR spectra were recorded on Varian
spectrometers operating at 75, 100, or 150 MHz at ambient temperature with DMSO-d6 or CDCI; as
solvents. Data for 'H NMR are recorded as follows: chemical shift (5, ppm), multiplicity (s, singlet; d,
doublet; t, triplet; g, quartet; quint, quintet; m, multiplet; br, broad), integration, coupling constant (Hz).
Chemical shifts are reported in parts per million relative to DMSO-d6 (*H, & 2.50, **C, & 39.52), CDCl; (*H,
5 7.26, °C, 5 77.16), or TMS (*H, 5 0.00, °C, 5 0.00). Infrared spectra were recorded on an ATI-FTIR
spectrometer. The specifications of the LC/MS are as follows: electrospray (+) ionization, mass range
150-1500 Da, 20 V cone voltage, and Xterra MS C18 column (2.1 mm x 50 mm x 3.5 ym).

Il. Preparation of 2H-Indazoles
15.31 mmol) was dissolved in MeOH (115 mL) and added dropwise to a stirring solution

of isopropylamine (5.25 mL, 61.2 mmol), DIEA (10.7 mL, 61.2 mmol), and 38 mL of
MeOH over 6 hours and then left stirring overnight. Water (15 mL) and KOH (4.30 g, 76.6 mmol) were

@ 3,3-Dimethyl-2,3-dihydrooxazolo[3,2-b]indazole (1a). 2-Nitrobenzyl bromide (3.307 g,
N—

o

/

then added and this mixture was heated at 60 °C for 24 hours and monitored by thin layer
chromatography. When the starting material had been consumed, 50 mL of water was added and the
methanol was removed under reduced pressure. This aqueous mixture was then extracted twice with
dichloromethane. The combined organic extracts were washed with water, brine, dried over sodium
sulfate, and concentrated. The crude mixture was purified by flash chromatography (20% ethyl acetate in
hexanes) to afford la, (2.513 g, 86%) as an orange oil. Spectral data is in accordance with literature
values reported in Mills, A.; Nazer, M.; Haddadin, M. and Kurth, M. J. Org. Chem. 2006, 71, 2687-2689.

_N, 5H-benzo[4,5][1,3]oxazino[3,2-blindazole (1d). Made via literature methods found

N

=~ p in Solano, D. M.; Butler, J. D.; Haddadin, M. J.; Kurth, M, J. Org. Synth. 2010, 87,
o 339. Spectral data is in accordance with literature values.
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35.80 mmol) was dissolved in isopropanol (179 mL) and added dropwise to a stirring
solution of 2-amino-1-propanol (10.7 g, 143 mmol), DIEA (24.9 mL, 142 mmol), and 59
mL of isopropanol over 6 hours and then left stirring overnight. Water (24 mL) and KOH (10.0 g, 179

@ 3-Methyl-2,3-dihydrooxazolo[3,2-b]indazole (1e). 2-Nitrobenzyl bromide (7.73 g,
Nj/
o

mmol) were added and this mixture was heated at 60 °C for 24 hours and monitored by thin layer
chromatography. When the starting material had been consumed, 50 mL of water was added and the
methanol was removed under reduced pressure. This aqueous mixture was then extracted twice with
dichloromethane. The combined organic extracts were washed with water, brine, dried over sodium
sulfate, and concentrated. The crude mixture was purified by flash chromatography (90% ethyl acetate in
hexanes) to afford le, (4.48 g, 72%) as a pale yellow solid. Spectral data is in accordance with literature
values reported in Oakdale, J.; Solano, D.; Fettinger, J.; Haddadin, M.; Kurth, M. Org. Lett. 2009, 11,
2760-2763. Removed sentence.

M. Preparation of Electrophiles E8 and E9

o 2-bromo-1-morpholinoethanone (E8). Morpholine (8.75 mL, 100 mmol) was
BrQJ\N/\ dropwise added to a solution of bromoacetyl bromide (4.36 mL, 50.0 mmol) in dry
O dichloromethane (250 mL) at -42 °C. This was stirred for 15 minutes at -42 °C, then
allowed to warm to room temperature over 1 hour. This solution was then washed successively with
saturated ammonium chloride, saturated sodium carbonate, water, brine, and dried over sodium sulfate.
The organic extracts were then concentrated to afford E8, (8.663 g, 83%) as a colorless oil, which was
used without further purification: IR (neat) vy 2965, 2921, 2901, 2855, 1638, 1459, 1437, 1274, 1259,
1218, 1109, 1037, 964 cm™; *H NMR (400 MHz, CDCl;) & 3.82 (s, 1.3 H), 3.81 (s, 0.7 H), 3.72-3.62 (m,
4H), 3.61-3.55 (m, 2H), 3.51-3.45 (m, 2H); *C NMR (100 MHz, CDCl;) 5 165.4, 66.6, 66.4, 47.2, 42.4,
25.6, 25.4; ESI MS calc’d. for [CsH10BrNO, + H]™: 207.99, found: 207.91.

5-(bromomethyl)-3-isopropylisoxazole (E9). Made via literature methods found in Liu,
Y.; Cui, Z., Liu; B.; Cai, B.; Li, Y.; and Wang, Q. J. Agric. Food Chem. 2010, 58, 2685-
2689: IR (neat) vimax 2969, 2933, 2903, 2877, 1604, 1463, 1418, 1258, 1216, 1002, 985,
912 cm™; "H NMR (600 MHz, CDCls) 5 6.19 (s, 1H), 4.43 (s, 2H), 3.05 (m, J = 6.9 Hz, 1H), 1.28 (d, J =
6.9 Hz, 6H); ¥C NMR (150 MHz, CDCl;) & 169.8, 167.1, 102.1, 26.7, 21.8, 19.0; ESI MS calc’d. for
[C;H1oBrNO + H]": 203.99, found: 204.08.
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V. Preparation of Indazolones (2-10)

H 2-isopropyl-1H-indazol-3(2H)-one (2). Indazole 1a (192 mg, 1.01 mmol) was added to
©:‘<\N4< a 25 mL round-bottom flask fitted with a water-cooled reflux condenser and dissolved in

o) acetic acid (5 mL). This solution was heated to reflux for 17 hours at which time TLC
analysis showed consumption of the indazole. The crude mixture was then diluted with water (20 mL)
and slowly neutralized with sodium bicarbonate. This neutral aqueous mixture was then extracted with
ethyl acetate (3 x 30 mL) and the combined organic extracts were washed with water (30 mL) and brine
(30 mL), dried over sodium sulfate, and concentrated. This crude material was then purified by flash
chromatography (5% methanol in ethyl acetate) to afford 2 as a pale yellow solid (0.153 g, 86%): mp 152-
153 °C; IR (neat) vihax 3027, 2869, 2734, 1615,m 1457, 1321, 1243, 1216, 1065 cm-1; 'H NMR (600 MHz,
CDCly) 8 9.49 (br s, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.44-7.40 (m, 1H), 7.23 (d, J = 8.2 Hz, 1H), 7.08 (dd, J
= 7.7 Hz, 1H), 4.79 (m, J = 6.9 Hz, 1H), 1.37 (d, J = 6.9 Hz, 6H); >*C NMR (150 MHz, CDCl;) & 161.65,
146.64, 131.51, 123.35, 121.68, 118.42, 112.41, 46.06, 20.60 (2C).; ESI MS calc’d. for [C1oH1,N,0O + H]':
177.09, found: 177.08.

o l-acetyl-2-isopropyl-1H-indazol-3(2H)-one (3). Indazole la (198 mg, 1.04 mmol) was

,?/ added to a 25 mL round-bottom flask fitted with a water-cooled reflux condenser and
@[«N{ dissolved in acetic anhydride (5 mL). This solution was then heated to reflux for 2 days

o} at which time TLC analysis showed consumption of the indazole. The crude mixture was
then poured into saturated sodium carbonate (50 mL) and extracted with ethyl acetate (3 x 30 mL). The
combined organic extracts were washed with water (20 mL) and brine (20 mL), dried over sodium sulfate,
and concentrated. This crude material was then purified by flash chromatography ( 25-30% ethyl acetate
in hexanes) to afford 3 as a yellow amorphous solid (0.200 g, 89%): IR (neat) vmax 2965, 2931, 16980,
1452, 1284, 1243, 1183, 1131, 1011 cm-1; ‘*H NMR (600 MHz, CDCl3) 6 7.87 (d, J = 8.3 Hz, 1H), 7.83 (d,
J =7.7Hz, 1H), 7.64 (ddd, J = 8.3, 7.7, 1.3 Hz, 1H), 7.34 (dd, J = 7.7, 7.7 Hz, 1H), 4.16 (m, J = 6.9 Hz,
1H), 2.55 (s, 3H), 1.54 (d, J = 6.9 Hz, 6H); "*C NMR (150 MHz, CDCl5) & 170.2, 169.0, 144.9, 134.0,
125.1, 124.0, 120.4, 115.1, 56.2, 24.5, 19.2 (2C); ESI MS calc’d. for [C1,H14N,0, + H]™: 219.11, found:

219.11.

1-benzoyl-2-isopropyl-1H-indazol-3(2H)-one (4). Indazole la (195 mg, 1.03 mmol)

o was added to a 25 mL 2-neck round-bottom flask fitted with a water-cooled reflux

N condenser and an N, balloon, then dissolved in dry acetonitrile (10 mL). Benzoyl
@«\N{ chloride (478 pL, 4.12 mmol) was added and the solution was heated to reflux for 8
o hours at which time TLC analysis showed consumption of the indazole. The acetonitrile

was then removed under reduced pressure and the crude material was dissolved in ethyl acetate (30

mL). This solution was then poured into saturated sodium carbonate (30 mL) and the layers were

S4



separated. The organic extracts were then washed with water (20 mL) and brine (20 mL), dried over
sodium sulfate, and concentrated. This crude material was purified by flash chromatography (20-30%
ethyl acetate in hexanes) to afford 4 as a yellow solid (0.271 g, 94%): mp 104-105 °C; IR (neat) vmax
2980, 2933, 1704, 1672, 1609, 1458, 1364, 1258, 1171, 1152 cm-1; 'H NMR (600 MHz, CDCl3) & 7.92-
7.89 (m, 2H), 7.87-7.84 (m, 1H), 7.74-7.71 (m, 1H), 7.60 (dd, J = 7.7, 7.7 Hz, 2H), 7.34-7.30 (m, 1H), 7.25
(dd, J = 7.42, 7.42 Hz, 1H), 6.62 (d, J = 8.4 Hz, 1H), 4.35 (m, J = 6.9 Hz, 1H), 1.58 (d, J = 6.9 Hz, 6H);
3C NMR (150 MHz, CDCl;) & 168.6, 165.6, 143.8, 134.8, 133.8, 132.7, 129.9 (2C), 129.3 (2C), 124.7,
124.0, 120.1, 113.3, 53.4, 19.7 (2C); ESI MS calc’d. for [C17H16N,O, + H]*: 281.12, found: 281.11.

o\\S,C/) 2-isopropyl-1-(methylsulfonyl)-1H-indazol-3(2H)-one (5). Indazole 1la (205 mg, 1.08
I mmol) was added to a two-neck round bottom flask fitted with a water-cooled reflux

©:':<\N4< condenser and an N, balloon, then dissolved in dry acetonitrile (10 mL).

o Methanesulfonyl chloride (334 pL, 4.32 mmol) was added and the solution was heated at
reflux for 6.5 hours at which time TLC analysis showed consumption of the indazole. The acetonitrile
was then removed under reduced pressure and the crude material was dissolved in ethyl acetate (30
mL). This solution was then poured into saturated sodium carbonate (20 mL) and the layers were
separated. The organic extracts were then washed with water, brine, dried over sodium sulfate, and
concentrated. This crude material was purified by flash chromatography (20-30% ethyl acetate in
hexanes gradient) to afford 5 as a yellow oil (0.192 g, 70%): IR (neat) vyax 3015, 2980, 2935, 1703, 1476,
1461, 1361, 1187, 1171, 1100, 961 cm-1; "H NMR (600 MHz, CDCl3) & 7.86 (d, J = 7.6 Hz, 1H), 7.83 (d, J
= 7.8 Hz, 1H), 7.69 (dd, J = 7.8, 7.8 Hz, 1H), 7.47 (d, J = 7.8, 7.8 Hz, 1H), 4.61 (m, J = 6.9 Hz, 1H), 2.53
(s, 3H), 1.53 (d, J = 6.9 Hz, 6H); *C NMR (150 MHz, CDCl;) 5 168.2, 146.2, 134.0, 127.3, 124.4, 122.7,
118.0, 55.9, 31.2, 19.5 (2C); ESI MS calc’d. for [C1,H14N,05S + H]": 255.07, found: 255.10.

o Ethyl 2-isopropyl-3-ox0-2,3-dihydro-1H-indazole-1-carboxylate (6). Indazole 1la

\\//0 (209 mg, 1.10 mmol) was added to a 25 mL two-neck round bottom flask fitted with a
@E:;‘N{ water-cooled reflux condenser and an N, balloon. Dry acetonitrile (10 mL) and ethyl
5 chloroformate (419 uL, 4.40 mmol) were added and this solution was heated to 80 °C

for 16 hours at which time TLC analysis showed consumption of the indazole. The

acetonitrile was then removed under reduced pressure and the crude material was dissolved in ethyl
acetate (30 mL). This solution was then poured into saturated sodium carbonate (30 mL) and the layers
were separated. The organic extracts were then washed with water (30 mL) and brine (30 mL), dried
over sodium carbonate, and concentrated. This crude material was purified by flash chromatography
(20% ethyl acetate in hexanes) to afford 6 as a pale yellow oil (0.271 g, 95%): IR (heat) vmax 2979, 2938,
1740, 1460, 1310, 1198, 1092, 1034 cm-1; 'H NMR (600 MHz, CDClI3) 6 7.86-7.80 (m, 2H), 7.61 (ddd, J =
7.8, 7.8, 1.3 Hz, 1H), 7.31 (dd, J = 7.8, 7.2 Hz, 1H), 4.46 (m, J = 6.9 Hz, 1H), 4.45 (q, J = 7.1 Hz, 2H),
1.55 (d, J = 6.9 Hz, 6H), 1.47 (t, J = 7.1 Hz, 3H); *C NMR (150 MHz, CDCl;) & 166.4, 152.4, 144.3,
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133.2, 124.8, 123.5, 120.3, 115.6, 64.1, 54.2, 19.5 (2C), 14.4; ESI MS calc’d. for [Ci3H1gN,O3 + H]":
249.12, found 249.10.

//§ 2-isopropyl-1-(prop-2-yn-1-yl)-1H-indazol-3(2H)-one (7). Indazole 1a (1.92 g, 10.1

N\N‘< mmol) was added to a 250 mL round bottom flask fitted with a water-cooled reflux
condenser and an N, balloon. Dry acetonitrile (100 mL) and propargyl bromide (465 pL,

o 4.32 mmol, 80% solution in toluene) were added and this solution was heated to reflux
for 2 days at which time TLC analysis showed consumption of the indazole. The acetonitrile was then
removed under reduced pressure and the crude material was dissolved in ethyl acetate (100 mL). This
solution was washed with water (100 mL) and brine (100 mL), dried over sodium sulfate, and
concentrated. This crude material was purified by flash chromatography (35-40% ethyl acetate in
hexanes) to afford 7 as an off-white solid (1.80 g, 83%): mp 97-98 °C; IR (neat) vnax 3416, 3278, 2973,
2166, 2119, 1644, 1613, 1464, 1313, 1247 cm-1; "H NMR (600 MHz, CDCl3) & 7.81 (d, J = 7.8 Hz, 1H),
7.54 (dd, J = 7.6, 7.6 Hz, 1H), 7.23-7.16 (m, 2H), 4.53 (m, J = 6.9 Hz, 1H), 4.41 (d, J = 2.2 Hz, 2H), 2.01
(t, J = 2.2 Hz, 1H), 1.49 (d, J = 6.9 Hz, 6H); *C NMR (150 MHz, CDCl;) & 165.0, 150.7, 132.3, 123.9,
123.5, 121.6, 122.7, 75.2, 74.4, 48.2, 42.6, 20.7 (2C); ESI MS calc’d. for [C13H14N,0 + H]": 215.11, found:
215.09.

N (O Methyl 2-(2-isopropyl-3-ox0-2,3-dihydro-1H-indazol-1-yl)acetate (8). Indazole la
0//8 (194 mg, 1.02 mmol) was added to a 25 mL two-neck round bottom flask fitted with a
N‘N4< water-cooled reflux condenser and an N, balloon. Dry acetonitrile (10 mL) and methyl
bromoacetate (386 uL, 4.08 mmol) were added and this solution was heated to reflux for
18 hours at which time TLC analysis showed consumption of the indazole. The
acetonitrile was then removed under reduced pressure and the crude material was dissolved in ethyl
acetate (30 mL). This solution was then poured into water (30 mL) and the layers were separated. The
organic extracts were then washed with brine (30 mL), dried over sodium sulfate, and concentrated. This
crude material was purified by flash chromatography (70% ethyl acetate in hexanes) to afford 8 as a white
solid (0.242 g, 95%): mp 100-101 °C; IR (neat) vimax 2972, 2934, 1749, 1660, 1617, 1481, 1464, 1207,
1179, 1146 cm-1; *H NMR (600 MHz, CDCl3) 6 7.83 (d, J = 7.8 Hz, 1H), 7.53 (ddd, J = 7.8, 7.2, 1.2 Hz,
1H), 7.18 (ddd, J = 7.8, 7.5, 0.8 Hz, 1H), 7.11 (d, J = 7.8 Hz, 1H), 4.56 (m, J = 7.0 Hz, 1H), 4.47 (s, 2H),
3.60 (s, 3H), 1.46 (d, J = 7.0 Hz, 6H); ¥C NMR (150 MHz, CDCl;) & 167.8, 165.2, 150.7, 132.5, 124.2,
122.5, 119.7, 111.1, 52.3, 52.3, 48.5, 20.6 (2C); ESI MS calc’d. for [C15H16N,O5 + H]™: 249.12, found:
249.10.
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O/—\N o 2-isopropyl-1-(2-morpholino-2-oxoethyl)-1H-indazol-3(2H)-one (9). Indazole la
__/ Ag (195 mg, 1.03 mmol) was added to a 25 mL two-neck round bottom flask fitted with a
@E’:{N water-cooled reflux condenser and an N, balloon. Dry acetonitrile (10 mL) and 2-
bromo-1-morpholinoethanone E8 (0.427 g, 2.05 mmol) were added and this solution
o was heated to reflux for 24 hours at which time TLC analysis showed consumption of
the indazole. The acetonitrile was then removed under reduced pressure and this crude material was
purified by flash chromatography (5-10% methanol in ethyl acetate) to afford 9 as a white solid (0.260 g,
84%): mp 205-206 °C (decomp); IR (neat) vmax 2977, 2920, 2893, 2853, 1640, 1462, 1429, 1316, 1271,
1232, 1114, 1029 cm-1; *H NMR (600 MHz, CDCl3) 6 7.81 (d, J = 7.7 Hz, 1H), 7.50 (ddd, J =8.3, 7.4, 1.2
Hz, 1H), 7.15 (dd, J = 7.8, 7.4 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 4.53 (m, J = 6.9 Hz, 1H), 4.49 (s, 2H),
3.70-3.64 (m, 4H), 3.60-3.55 (m, 2H), 3.52-3.47 (m, 2H), 1.47 (d, J = 6.9 Hz, 6H); **C NMR (150 MHz,
CDCl3) 6 165.2, 165.1, 151.3, 132.6, 124.2, 122.4, 119.6, 111.2, 67.0, 66.6, 52.1, 48.7, 45.7, 42.4, 20.7
(2C); ESI MS calc’d. for [C16H:N3O03 + H]™: 304.16, found: 304.09.

2-isopropyl-1-((3-isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-one (20).
Indazole 1a (195 mg, 1.03 mmol) was added to a 25 mL two-neck round bottom

J
O/N flask fitted with a water-cooled reflux condenser and an N, balloon. Dry acetonitrile

N\N4< (10 mL) and 5-(bromomethyl)-3-isopropylisoxazole E9 (0.420 g, 2.06 mmol) were
CE( added and this solution was heated to reflux for 36 hours at which time TLC

o analysis showed consumption of the indazole. The acetonitrile was then removed
under reduced pressure and the crude material was dissolved in ethyl acetate (30 mL). This solution was
then poured into water (30 mL) and the layers were separated. The organic extracts were then washed
with brine (30 mL), dried over sodium sulfate, and concentrated. This crude material was purified by flash
chromatography (40-55% ethyl acetate in hexanes) to afford 10 as a brown oil (0.279 g, 91%): IR (neat)
Vmax 2970, 2934, 2875, 1663, 1614, 1480, 1464, 1340, 1312, 1250 cm-1; 'H NMR (600 MHz, CDCIs) &
7.80 (dd, J = 7.8, 0.7 Hz, 1H), 7.56 (dd, J = 8.2, 7.2 Hz, 1H), 7.25-7.19 (m, 2H), 5.53 (s, 1H), 4.94 (s, 2H),
4.48 (m, J=6.9, 1H), 2.88 (m, J = 6.9 Hz, 1H), 1.50 (d, J = 6.9 Hz, 6H), 1.14 (d, J = 6.9 Hz, 6H); "*C NMR
(150 MHz, CDCl;) & 169.4, 165.8, 164.7, 150.6, 132.8, 124.3, 123.4, 120.7, 112.4, 101.2, 49.3, 47.1,
26.6, 21.6 (2C), 20.6 (2C); ESI MS calc'd. for [C17H»: N3O, + H]': 300.16, found: 300.14.

V. Preparation of Indazolones (11-20)

2-(3-oxo-1H-indazol-2(3H)-yl)propyl acetate (11). Indazole 1le (181 mg, 1.04

H
N
©1(N4<> mmol) was added to a 15 mL round bottom flask fitted with a water-cooled reflux
(o)

o) ):o condenser. Acetic acid (5.2 mL) was added and this solution was heated to
reflux for 18 hours at which time TLC analysis showed consumption of the

indazole. The crude mixture was then diluted with water (30 mL) and slowly neutralized with sodium
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bicarbonate. This neutral aqueous mixture was then extracted with ethyl acetate (3 x 30 mL) and the
combined organic extracts were washed with water (30 mL) and brine (30 mL), dried over sodium sulfate,
and concentrated. This crude material was then purified by flash chromatography (100% ethyl acetate)
to afford 11 as a white solid (0.229 g, 94%): mp 132-133 °C; IR (neat) vimax 3052, 2921, 2832, 2693, 2608,
1735, 1606, 1480,1234, 1213, 1041 cm-1; ‘*H NMR (600 MHz, CDCl3) 6 9.24 (br s, 1H), 7.72 (d, J = 7.8
Hz, 1H), 7.46 (ddd, J = 8.1, 7.5, 1.0 Hz, 1H), 7.24 (d, J = 8.1 Hz, 1H), 7.11 (dd, J = 7.5, 7.5 Hz, 1H), 4.97-
4.89 (m, 1H), 4.49 (dd, J = 11.6, 9.0 Hz, 1H), 4.22 (dd, J = 11.6, 4.6 Hz, 1H) 1.93 (s, 3H), 1.39 (d, J = 6.9
Hz, 3H); ¥C NMR (150 MHz, CDCl3) 6 171.3, 163.5, 147.6, 132.1, 123.6, 122.2, 118.5, 112.8, 64.9, 49.4,
20.8, 15.3; ESI MS calc’d. for [C1,H14N,05 + H]": 235.10, found: 235.06.

(o) 2-(1-acetyl-3-oxo-1H-indazol-2(3H)-yl)propyl acetate (12). Indazole 1e (176

,\?/ mg, 1.01 mmol) was added to a 15 mL round bottom flask fitted with a water-
@E«\N{o cooled reflux condenser. Acetic anhydride (5.1 mL) was added and this solution
o ):o was heated to reflux for 18 hours at which time TLC analysis showed

consumption of the indazole. The crude mixture was then diluted with water (30
mL) and slowly sodium carbonate was added until the solution was alkaline. This aqueous mixture was
then extracted with ethyl acetate (3 x 30 mL) and the combined organic extracts were washed with water
(30 mL) and brine (30 mL), dried over sodium sulfate, and concentrated. This crude material was then
purified by flash chromatography (40% ethyl acetate in hexanes) to afford 12 as a pale yellow oil (0.276 g,
99%): IR (neat) vmax 2994, 2985, 1738, 1693, 1611, 1462, 1368, 1263, 1235, 1041 cm-1; 'H NMR (600
MHz, CDCl;) 5 7.83 (d, J = 7.5 Hz, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.63 (dd, J = 8.3, 7.5 Hz, 1H), 7.33 (dd, J
=7.5,7.5 Hz, 1H) 4.68 (td, J = 10.7, 2.6 Hz, 1H), 4.44-4.35 (m, 2H), 2.55 (s, 3H), 1.85 (s, 3H) 1.49 (d, J =
6.5 Hz, 3H); ¥C NMR (150 MHz, CDCl3) 6 170.7, 169.3, 168.2, 144.5, 134.1, 125.2, 124.2, 119.9, 114.9,
64.4, 57.4, 24.6, 20.7, 14.6; ESI MS calc’d. for [C14H1N,04 + H]™: 277.11, found: 277.12.

1-benzoyl-2-(1-chloropropan-2-yl)-1H-indazol-3(2H)-one (13). Indazole le (183
o mg, 1.05 mmol) was added to 10-20 mL microwave vial. Dry acetonitrile (10 mL)

N and benzoyl chloride (488 L, 4.20 mmol) were added and this solution was heated
@[«\N{CI at 90 °C for 6 hours at which time TLC analysis showed consumption of the

o indazole. The acetonitrile was then removed under reduced pressure and the crude
material was dissolved in ethyl acetate (30 mL). This solution was then poured into saturated sodium
carbonate (30 mL) and the layers were separated. The organic extracts were then washed with water (30
mL) and brine (30 mL), dried over sodium sulfate, and concentrated. This crude material was purified by
flash chromatography (10-20% ethyl acetate in hexanes) to afford 13 as a white solid (0.297 g, 90%): mp
84-86 °C; IR (neat) vmax 3003, 2991, 1673, 1613, 1460, 1297, 1269, 1237, 1172, 1050 cm-1; 'H NMR
(600 MHz, CDCl3) & 7.92-7.87 (m, 3H), 7.77-7.72 (m, 1H), 7.64-7.58 (m, 2H), 7.31 (ddd, J = 8.4, 7.3, 1.4
Hz, 1H), 7.28-7.24 (m, 1H), 6.43 (d, J = 8.4 Hz, 1H), 4.50-4.43 (m, 1H), 4.39 (dd, J = 10.9, 8.7, 1H), 3.86
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(dd, J = 10.9, 6.0, 1H), 1.77 (d, J = 6.9 Hz, 3H); **C NMR (150 MHz, CDCl;) & 168.0, 164.8, 143.2, 134.2,
134.0, 133.0, 129.9 (2C), 129.5 (2C), 124.9, 124.2, 119.4, 113.2, 58.3, 44.7, 16.5; ES|I MS calc'd. for
[C17H15CIN,O, + H]": 315.08, found: 315.04.

o ' Ethyl 2-(1-acetoxypropan-2-yl)-3-oxo-2,3-dihydro-1H-indazole-1-carboxylate
yo (14). Indazole 1e (178 mg, 1.02 mmol) was added to a 10-20 mL microwave vial.
@;‘N{ Dry acetonitrile (10 mL) and ethyl chloroformate (392 pL, 4.10 mmol) were added
Y Cl' and this solution was heated at 82 °C for 6 hours at which time TLC analysis showed
consumption of the indazole. The acetonitrile was then removed under reduced
pressure and the crude material was dissolved in ethyl acetate (30 mL). This solution was then washed
with water (30 mL and brine (30 mL), dried over sodium sulfate, and concentrated. This crude material
was purified by flash chromatography (20% ethyl acetate in hexanes) to afford 14 as a white solid (0.281
g, 97%): mp 75-77 °C; IR (neat) vmax 2984, 2969, 2921, 2906, 1726, 1684, 1458, 1224, 1156, 1034 cm-1;
'H NMR (400 MHz, CDCl;) & 7.87-7.80 (m, 2H), 7.66-7.59 (m, 1H), 7.34 (dd, J = 7.6, 7.6 Hz, 1H), 4.63-
4,52 (m, 1H), 4.46 (g, J = 7.1 Hz, 2H), 4.28 (dd, J = 10.9, 7.7 Hz, 1H), 3.89 (dd, J =10.9, 7.2 Hz, 1H) 1.63
(d, J = 6.9 Hz, 3H), 1.47 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) & 166.0, 152.1, 144.1, 133.7,
125.0, 123.8, 119.6, 115.9, 64.5, 59.2, 44.8, 15.9, 14.5; ESI MS calc’d. for [C13H15CIN,O3 + H]": 283.08,
found: 282.99.

0 O 2-(1-chloropropan-2-yl)-1-(methylsulfonyl)-1H-indazol-3(2H)-one (15). Indazole
N \ le (171 mg, 0.983 mmol) was added to a 10-20 mL . Dry acetonitrile (10 mL) and
@(\N{ methanesulfonyl chloride (305 pL, 3.93 mmol) were added and this solution was
o cl heated at 82 °C for 6 hours at which time TLC analysis showed consumption of the
indazole. The acetonitrile was then removed under reduced pressure and the crude material was
dissolved in ethyl acetate (30 mL). This solution was then poured into saturated sodium carbonate (30
mL) and the layers were separated. The organic extracts were then washed with water (30 mL and brine
(30 mL), dried over sodium sulfate, and concentrated. This crude material was purified by flash
chromatography (30% ethyl acetate in hexanes) to afford 15 as a white solid (0.266 g, 94%): mp 89-90
°C; IR (neat) vmax 3008, 2950, 2927, 1689, 1359, 1168, 1153, 1125, 964 cm-1; '"H NMR (600 MHz, CDCly)
57.89 (dd, J = 7.6, 0.8 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.72 (ddd, J = 8.4, 7.3, 1.3 Hz, 1H), 7.51 (ddd, J
=7.5,7.5, 0.8 Hz, 1H), 4.80-4.73 (m, 1H), 4.40 (dd, J = 11.2, 9.4 Hz, 1H), 3.78 (dd, J = 11.2, 6.0 Hz, 1H),
2.63 (s, 3H), 1.54 (d, J = 6.9, 3H); *C NMR (150 MHz, CDCl5)  167.8, 146.1, 134.4, 127.4, 124.5, 121.8,
118.0, 60.1, 44.9, 31.7, 15.9; ESI MS calc’d. for [C11H13CIN,O3S + H]": 289.03, found: 288.99.
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//ﬁ 2-(1-bromopropan-2-yl)-1-(prop-2-yn-1-yl)-1H-indazol-3(2H)-one (16). Indazole

N le (216 mg, 1.24 mmol) was added to a 10-20 mL microwave vial. Dry acetonitrile
©:‘<N4<;Br (10 mL) and propargy! bromide (535 pL, 4.96 mmol, 80% solution in toluene) were

o added and this solution was heated to 82 °C for 15 hours at which time TLC analysis
showed consumption of the indazole. The acetonitrile was then removed under reduced pressure and
the crude material was dissolved in ethyl acetate (30 mL). This solution was then poured into saturated
sodium carbonate (30 mL) and the layers were separated. The organic extracts were then washed with
water (30 mL and brine (30 mL), dried over sodium sulfate, and concentrated. This crude material was
purified by flash chromatography (35% ethyl acetate in hexanes) to afford 16 as a yellow solid (0.357 g,
98%): mp 85-86 °C; IR (neat) vimax 3236, 3227, 2162, 1657, 1615, 1480, 1462, 1312, 1248, 1236, 933 cm-
1; 'H NMR (600 MHz, CDClg) 5 7.84 (d, J = 7.7 Hz, 1H), 7.59 (dd, J = 8.2, 7.3 Hz, 1H), 7.28-7.23 (m, 2H),
4.45-4.37 (m, 3H), 4.02 (dd, J = 10.4, 7.6 Hz, 1H), 3.74 (dd, J = 10.4, 7.1 Hz, 1H), 2.09 (t, J = 2.3 Hz, 1H)
1.65 (d, J = 7.1 Hz, 3H); *C NMR (150 MHz, CDCl3) & 165.8, 151.3, 132.9, 124.2, 124.0, 121.3, 113.2,
75.2, 74.7, 54.6, 42.3, 33.6, 17.0; ESI MS calc’d. for [C13H13BrN,O + H]": 293.02, found: 202.95.

N o) Methyl 2-(2-(1-bromopropan-2-yl)-3-oxo-2,3-dihydro-1H-indazol-1-yl)acetate
OJS (17). Indazole 1le (206 mg, 1.18 mmol) was added to a 10-20 mL microwave vial.
©12N{ Dry acetonitrile (12 mL) and methyl bromoacetate (447 uL, 4.72 mmol, 80% solution
Br in toluene) were added and this solution was heated to 82 °C for 2 hours at which

(o]

time TLC analysis showed consumption of the indazole. The acetonitrile was then
removed under reduced pressure and the crude material was dissolved in ethyl acetate (30 mL). This
solution was then washed with water (30 mL) and brine (30 mL), dried over sodium sulfate, and
concentrated. This crude material was purified by flash chromatography (50% ethyl acetate in hexanes)
to afford 17 as a white solid (0.357 g, 98%): mp 112-113 °C; IR (neat) vimax 3002, 2982, 2951, 1737, 1649,
1617, 1483, 1267, 1208, 1178, 1158 cm-1; 'H NMR (600 MHz, CDCl3) 6 7.78 (d, J = 7.6 Hz, 1H), 7.55-
7.50 (m, 1H), 7.16 (dd, J = 7.6, 7.6 Hz, 1H), 7.11 (d, J = 8.3 Hz, 1H), 4.47 (d, J = 18.0 Hz, 1H), 4.40 (d, J
=18.0 Hz, 1H), 4.34-4.27 (m, 1H), 4.09 (dd, J = 10.3, 8.6 Hz, 1H), 3.64 (dd, J = 6.0, 10.3 Hz, 1H), 3.59 (s,
3H), 1.51 (d, J = 6.9 Hz, 3H); *C NMR (150 MHz, CDCl;) & 167.7, 165.9, 151.2, 132.9, 124.0, 122.7,
119.3, 114.4, 55.2, 52.3, 51.7, 33.7, 16.8; ESI MS calc’d. for [C13H15BrN,O5 + H]": 327.03, found: 327.01.

/\ (o) 2-(1-bromopropan-2-yl)-1-(2-morpholino-2-oxoethyl)-1H-indazol-3(2H)-one
o\_/NJg (18). Indazole 1le (194 mg, 1.11 mmol) was added to a 10-20 mL microwave
N\N4<» vial. Dry acetonitrile (11 mL) and 2-bromo-1-morpholinoethanone E8 (462 mg,

Br 2.22 mmol) were added and this solution was heated to 82 °C for 6 hours at

o which time TLC analysis showed consumption of the indazole. The acetonitrile

was then removed under reduced pressure and the crude material was dissolved in hot ethyl acetate.

Upon cooling, a white precipitate formed, which was collected using vacuum filtration to furnish 18 (365
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mg, 86%): mp 186-187 (decomp); IR (neat) vmax 2972, 2902, 2854, 1657, 1619, 1484, 1447, 1275, 1239,
1116, 1034 cm-1; at 25 °C, 18 exists as a mixture of rotational isomers. *H NMR (600 MHz, CDCl;) &
7.81(d, J = 7.5 Hz, 1H), 7.855-7.51 (m, 1H), 7.18 (dd, J = 7.5, 7.5 Hz, 1H), 7.11 (d, J = 8.3 Hz, 1H), 4.55-
4.49 (m, 1H), 4.45-4.40 (m, 1H), 4.34 (dd, J = 11.1, 8.6 Hz, 1H), 4.30-4.23 (m, 1H), 3.80 (dd, J = 11.1, 5.1
Hz, 1H), 3.71-3.65 (m, 4H), 3.63-3.55 (m, 2H), 3.52-3.44 (m, 2H), 1.56 (d, J = 6.8 Hz, 0.5H), 1.53 (d, J =
6.8 Hz, 2.5H); ¥C NMR (150 MHz, CDCl3) 6 166.8, 166.3, 152.0, 132.9, 132.9, 124.1, 122.7, 119.4,
111.6, 66.9, 66.4, 56.0, 56.0, 52.4, 46.0, 45.5, 42.4, 34.4, 16.6, 15.8; ESI MS calc’d. for [C1¢H0BrN3;O3 +
H]": 382.07, found: 381.99.

2-(1-bromopropan-2-yl)-1-((3-isopropylisoxazol-5-yl)methyl)-1H-indazol-
3(2H)-one (19). Indazole 1e (1.02 g, 5.78 mmol) was added to a 100 mL round

bottom flask and dissolved in acetonitrile (58 mL). 5-(bromomethyl)-3-

N
©:<N{ isopropylisoxazole E9 (2.36 g,11.6 mmol) was added and this solution was heated
Br
o

to reflux for 6 hours at which time TLC analysis showed consumption of the

indazole. The acetonitrile was then removed under reduced pressure and the
crude material was dissolved in ethyl acetate (30 mL). This solution was then washed with water (30 mL)
and brine (30 mL), dried over sodium sulfate, and concentrated. This crude material was purified by flash
chromatography (35% ethyl acetate in hexanes) to afford 19 as a dark red solid (2.08 g, 95%): mp 83-86
°C; IR (neat) vmax 2966, 2933, 1660, 614, 1480, 1452, 1314, 1226, 1241 cm-1; *H NMR (600 MHz, CDCls)
57.79 (dd, J = 7.7 Hz, 1H), 7.58 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.25-7.20 (m, 2H), 5.66 (s, 1H), 4.93 (d, J
=16.9 Hz, 1H), 4.87 (d, J = 16.9 Hz, 1H), 4.35 (m, J = 6.9 Hz, 1H), 4.04 (dd, J = 16.9, 8.7 Hz, 1H), 3.72
(dd, J = 10.4, 6.6 Hz, 1H), 2.89 (m, J = 6.9 Hz, 1H), 1.59 (d, J = 6.9 Hz, 3H), 1.15 (d, J = 6.9 Hz, 3H), 1.14
(d, J = 6.9 Hz, 3H); ¥C NMR (150 MHz, CDCl3) 6 169.3, 166.2, 164.6, 150.9, 133.1, 124.2, 123.6, 120.3,
112.6, 101.5, 55.5, 46.8, 33.5, 26.5, 21.6, 21.5, 16.9; ESI MS calcd. for [C1;H»0BrN;O, + H]": 378.07,
found: 378.03.

VI. Preparation of Indazolones 20 and 21

1-benzoyl-2-(2-(chloromethyl)phenyl)-1H-indazol-3(2H)-one (20). Indazole 1d
(2.09 g, 4.91 mmol) was added to a 100 mL round-bottom flask. Dry acetonitrile (49

(0]
N mL) and benzoyl chloride (2.28 mL, 19.6 mmol) were added, the vial was sealed,
©;<N and this solution was heated at 60 °C for 12 hours. The acetonitrile was then
o) removed under reduced pressure and the crude material was dissolved in ethyl

ci acetate. This solution was then poured into saturated sodium carbonate (60 mL)

and the layers were separated. The organic extracts were then washed with water (60 mL) and brine (60
mL), dried over sodium sulfate, and concentrated. This crude material was purified by flash

chromatography (25% ethyl acetate in hexanes) to afford 20 as a yellow solid (1.75 g, 99%): mp 133-136
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°C: IR (neat) vmax 3071, 3038, 2979, 2919, 1691, 1602, 1452, 1306, 1284, 1152, 1212, 1126, 1044 cm-1;
'H NMR (600 MHz, CDCl3) & 7.97 (d, J = 7.7 Hz, 1H), 7.85 (d, J = 7.8 Hz, 2H), 7.73 (d, J = 7.7 Hz, 1H),
7.67 (dd, J = 7.4, 7.4 Hz, 1H), 7.54 (dd, J = 7.7, 7.7 Hz, 2H), 7.46 (dd, J = 7.9, 7.9 Hz, 1H), 7.41-7.34 (m,
2H), 7.33-7.28 (m, 2H), 6.86 (d, J = 8.5 Hz, 1H), 4.94 (s, 1H), 4.93 (s, 1H) ; **C NMR (150 MHz, CDCls) &
167.1, 163.4, 143.9, 135.3, 135.0, 133.8, 133.8, 133.7, 130.3, 130.2, 129.6, 129.3, 129.0, 128.8, 128.5,
125.3,125.0, 124.8, 117.9, 113.5, 42.3; ESI MS calc'd. for [Cy;H1sCIN,O, + H]*: 363.08, found: 363.08.

o /\ 2-(2-(bromomethyl)phenyl)-1-(2-morpholino-2-oxoethyl)-1H-indazol-3(2H)-one
RLN\_/O (21). Indazole 1d (223 mg, 1.00 mmol) was added to 10-20 mL microwave vial.
N Dry acetonitrile (10 mL) and 2-bromo-1-morpholinoethanone E8 (832 mg, 4.00
©:K<NA§:> mmol) were added and this solution was heated at 82 °C for 6 hours. The
o - acetonitrile was then removed under reduced pressure and the crude material was
dissolved in ethyl acetate (30 mL) and washed with water (30 mL) and brine (30
mL), dried over sodium sulfate, and concentrated. This crude material was purified by flash
chromatography (70-90% ethyl acetate in hexanes gradient) to afford 21 as a white solid (121 mg, 28%,
43% BORSM): mp 148-150 °C; IR (neat) vpax 30032970, 2917, 2861, 1669, 1650, 1613, 1482, 1454,
1274, 1236, 1112, 1030 cm-1; 'H NMR (400 MHz, CDCl3) & 7.92 (d, J = 7.7 Hz, 1H), 7.66-7.58 (m, 2H),
7.45-7.38 (m, 2H), 7.36-7.30 (m, 1H), 7.28-7.24 (m, 2H), 4.88 (d, J = 7.7 Hz, 1H), 4.58 (d, J = 10.7 Hz,
1H), 4.49 (d, J = 17.0 Hz, 1H), 4.25 (d, J = 17.0 Hz, 1H), 3.68-3.61 (m, 1H), 3.60-3.51 (m, 3H), 3.51-3.41
(m, 2H), 3.26-3.18 (m, 2H); *C NMR (100 MHz, CDCl;) & 164.9, 163.3, 151.8, 136.6, 133.4, 133.3, 131.9,
129.8, 129.3, 127.4, 124.8, 122.8, 117.9, 111.5, 66.7, 66.3, 50.6, 45.3, 42.2, 30.8; ESI MS calc’d. for
[Ca0H20BrNsO3 + H]': 430.07, found: 430.02.

VII. Preparation of Indazoloindazolone 22

Indazolo[2,1-a]lindazol-6(12H)-one (22); Procedure A (Thermal Heating) Indazole

N
CE«/NQ 1d (216 mg, 0.972 mmol) was added to a 10-20 mL microwave vial. Dry acetonitrile

5 (10 mL) and 2-bromo-1-morpholinoethanone E8 (20.2 mg, 97.2 umol) were added,

the vial was sealed, and this solution was heated at 82 °C for 7 days. The
acetonitrile was then removed under reduced pressure and the crude material was dissolved in ethyl
acetate (30 mL). This solution was then washed with water (30 mL) and brine (30 mL), dried over sodium
sulfate, and concentrated. This crude material was purified by flash chromatography (40% ethyl acetate
in hexanes) to afford 22 as a pale yellow solid (170 mg, 79%): mp 135-136 °C (decomp); IR (neat) vyax
3050, 2927, 2902, 2852, 1653, 1605, 1482, 1464, 1384, 1314, 1289, 1205, 1121 cm-1; 'H NMR (400
MHz, CDCl;) & 7.88 (dd, J = 7.8, 0.7 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.54 (dd, J = 8.0, 7.3 Hz, 1H), 7.39
(dd, J= 7.8, 7.8 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.17 (d, J = 7.8 Hz, 1H), 7.15-7.11 (m, 2H), 5.00 (s, 2H);
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13C NMR (150 MHz, CDCls) & 159.5, 147.3, 135.3, 132.6, 129.5, 129.1, 125.0, 125.0, 123.8, 121.6, 120.2,
113.2, 110.5, 51.6; ESI MS calc’d. for [C14H10N,0 + H]*: 223.08, found: 223.07.

N/\/© Indazolo[2,1-alindazol-6(12H)-one (22); Procedure B (microwave heating)
'N Indazole 1d (123 mg, 0.553 mmol) was added to a 5-10 mL microwave vial. Dry
QZKS) acetonitrile (5.0 mL) and 2-bromo-1-morpholinoethanone E8 (11.5 mg, 55.2 umol)

were added, the vial was sealed, and this solution was heated at 150 °C for 5 hours
in a microwave reactor (Personal Chemistry, Emrys Optimizer). The acetonitrile was then removed under
reduced pressure and the crude material was dissolved in ethyl acetate (30 mL). This solution was then
washed with water (30 mL) and brine (30 mL), dried over sodium sulfate, and concentrated. This crude
material was purified by flash chromatography (40% ethyl acetate in hexanes) to afford 22 as a white

solid (113 mg, 92%): See spectral data above.
VIII. Preparation of Triazolyl-Indazolones (23-32).

o. 0

'S.
N: N N\ e
g/
R—-NH,

CUSO4'5H2O
K,COs4
MeOH

N
\\ R-N" °N
N R-N, \/g
N4< CuSO45H,0 N,
Na Ascorbate @(N{
(o)

o 4:1 MeOH:H,0
7 23-32
(O N 0 1H-imidazole-1-sulfonyl azide hydrochloride. Made via literature methods reported
in Goddard-Borger, E. D.; Stick, R. V. Org. Lett. 2007, 9, 3797. Spectral data is in

/ \N/\
N; g\/N' HCI
accordance with literature values.

O\ ’N‘N General Procedure for the Synthesis of Triazolyl-Indazolones 23-32: 1-((1-

NS

\—,—g cyclopentyl-1H-1,2,3-triazol-4-yl)methyl)-2-isopropyl-1H-indazol-3(2H)-one
(23). Cyclopentylamine (93 pL, .944 mmol) was added to a 5-10 mL microwave

@E:;N{ vial and dissolved in methanol (2.4 mL). To this solution was added 1H-imidazole-

1-sulfonyl azide hydrochloride (218 mg, 1.04 mmol), K,CO3; (176 mg, 1.27 mmol),
and CuSO4-5H,0 (1.18 mg, 4.72 umol). After stirring for 24 hours at room
temperature, indazolone 7 (101 mg, .472 mmol), water (720 pL), CuSO4-5H,0 (11.8 mg, 47.2 umol), and

o
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(+)-Sodium L-ascorbate (18.7 mg, 94.4 umol) were added and this mixture was stirred vigorously for 24
hours at room temperature. The contents of the vial were then poured into 1 M NH,OH (30 mL) and
extracted with ethyl acetate (3 x 30 mL). The combined organic extracts were washed with brine (30 mL),
dried over sodium sulfate, and concentrated. The crude material was then purified by flash
chromatography (70-90% ethyl acetate in hexanes gradient) to afford 23 as a colorless oil (138 mg, 90%):
IR (neat) vimax 3097, 3049, 2971, 2874, 1661, 1615, 1482, 1464, 1453, 1343, 1317, 1248, 1134, 1054 cm-
1; '"H NMR (400 MHz, CDCl3) 6 7.77 (d, J = 7.8 Hz, 1H), 7.54 (ddd, J = 8.3, 7.4, 1.2 Hz, 1H), 7.30 (d, J =
8.3 Hz, 1H), 7.17 (dd, J = 7.4, 7.4 Hz, 1H), 6.73 (s, 1H), 5.06 (s, 2H), 4.72-4.63 (m, 1H), 4.50 (m, J = 6.9
Hz, 1H), 2.15 (m, 2H), 1.88-2.04 (m, 6H), 1.50 (d, J = 6.9 Hz, 6H); *C NMR (150 MHz, CDCl;) 5 165.5,
150.5, 140.1, 132.4, 124.0, 122.8, 120.7, 119.9, 112.7, 61.9, 49.0, 47.2, 33.3 (2C), 24.0 (2C), 20.5 (20C);
ESI MS calc’d. for [C1gHo3NsO + H]*: 326.19, found: 326.12.

EtO Ethyl 2-(4-((2-isopropyl-3-0x0-2,3-dihydro-1H-indazol-1-yl)methyl)-1H-1,2,3-
\<\N’N°N triazol-1-yl)acetate (24). The general procedure for the synthesis of triazolyl-
\9% indazolones 23-32 was employed using glycine ethyl ester hydrochloride (135

N, mg, 966 mmol), indazolone 7 (103 mg, 483 mmol), and ethanol was used in place
@E«N{ of methanol to avoid transesterification. When the reaction was complete, the

0 mixture was poured into water instead of dilute NH,OH to avoid hydrolysis of the

ester. After extraction with ethyl acetate, the crude material was purified by flash chromatography (80%
ethyl acetate in hexanes) to afford 24 as a yellow oil (86.2 mg, 52%): IR (neat) vmna 3097, 3049, 2971,
2874, 1661, 1615, 1482, 1464, 1453, 1343, 1317, 1248, 1134, 1054 cm-1; 'H NMR (600 MHz, CDCls) &
7.74 (d, J = 7.5 Hz, 1H), 7.55-7.52 (m, 1H), 7.32 (d, J = 8.3 Hz, 1H), 7.16 (dd, J = 7.5, 7.5 Hz, 1H), 6.98
(s, 1H), 5.09 (s, 2H), 4.96 (s, 2H), 4.50 (m, J = 7.0 Hz, 1H), 4.17 (g, J = 7.1 Hz, 2H), 1.50 (d, J = 7.0 Hz,
6H), 1.22 (t, J= 7.1 Hz, 3H); ¥C NMR (150 MHz, CDCl3) & 166.0, 165.7, 150.4, 140.7, 132.5, 124.0,

123.0, 122.9, 120.8, 112.8, 62.6, 50.9, 49.1, 47.1, 20.5 (2C), 14.1; ESI MS calc’d. for [C17H21NsO3 + H]":
344.16, found: 344.13.

N 1-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-2-isopropyl-1H-indazol-3(2H)-one

\;% (25). The general procedure for the synthesis of triazolyl-indazolones 23-32 was

N employed using benzylamine (104 mg, 966 mmol) and indazolone 7 (483 mmol).

@i«\N The crude material was purified by flash chromatography (80% ethyl acetate in

o hexanes) to afford 25 as an off-white solid (161 mg, 96%): mp 115-117 °C; IR

(neat) vimax 3105, 3044, 2978, 2938, 1653, 1481, 1430, 1323, 1254, 1052, 1029 cm-1; 'H NMR (400 MHz,
CDCls) 6 8.56 (dd, J = 4.7, 1.7 Hz, 1H), 8.41 (d, J = 1.7 Hz, 1H), 7.72 (d, J = 7.8 Hz, 1H), 7.52 (ddd, J =
8.3, 7.2, 1.2 Hz, 1H), 7.31-7.21 (m, 4H), 7.18-7.13 (m, 1H), 6.76 (s, 1H), 5.36 (s, 2H), 5.05 (s, 2H), 4.48
(m, J = 6.9 Hz, 1H), 1.49 (d, J = 6.9 Hz, 6H); **C NMR (150 MHz, CDCl3) d 165.7, 150.5, 140.6, 134.5,
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132.4, 129.2 (2C), 128.7, 127.6 (2C), 124.0, 122.9, 121.5, 120.9, 112.9, 54.1, 49.1, 47.2, 20.5 (2C); ESI
MS calc’d. for [CoH,:NsO + H]™: 348.17, found: 348.09.

N’N°N 2-isopropyl-1-((1-(pyridin-3-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-
d\ \;% indazol-3(2H)-one (26). The general procedure for the synthesis of triazolyl-
\ N/ N indazolones 23-32 was employed using 3-(aminomethyl)pyridine (109 mg, 1.01

@E«N{ mmol) and indazolone 7 (108 mg, 0.506 mmol). The crude material was purified

o) by flash chromatography (10% methanol in ethyl acetate) to afford 26 as a brown

amorphous solid (175 mg, 99%): IR (neat) vy 3106, 3040, 2997, 2976, 2951, 1655, 1482, 1322, 1253,
1051 cm-1; 'H NMR (400 MHz, CDCl3) & 7.72 (d, J = 7.8 Hz, 1H), 7.49 (ddd, J = 8.3, 7.2, 1.2 Hz, 1H),
7.32-7.26 (m, 3H), 7.17-7.11 (m, 1H), 7.02-6.97 (m, 2H), 6.73 (s, 1H), 5.33 (s, 2H), 5.03 (s, 2H), 4.47 (m,
J=6.9 Hz, 1H), 1.48 (d, J = 6.9 Hz, 6H); 3¢ NMR (150 MHz, CDCl3) 6 165.8, 150.5, 150.3, 148.8, 140.9,

135.3, 132.6, 130.4, 124.0, 123.9, 123.1, 121.5, 120.8, 112.9, 52.5, 49.2, 47.1, 20.5 (2C); ESI MS calc'd.
for C1oHaoNgO+ H]': 349.17, found: 349.14.

N’N°N 2-isopropyl-1-((1-(4-methoxybenzyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-
\:g indazol-3(2H)-one (27). The general procedure for the synthesis of triazolyl-
Meod N indazolones 23-32 was employed using 4-methoxybenzylamine (129 mg,
©:‘<N‘< 0.943 mmol) and indazolone 7 (101 mg, 0.472 mmol). The crude material
o) was purified by flash chromatography (80% ethyl acetate in hexanes) to
afford 27 as a pale yellow amorphous solid (176 mg, 99%). IR (neat) vax 3994, 3485, 3423, 1626, 1514,
1282, 1248, 1057 cm-1; 'H NMR (600 MHz, CDCl3) 6 7.72 (dd, J = 7.8, 0.7 Hz, 1H), 7.49 (ddd, J = 8.3,
7.3, 1.2 Hz, 1H), 7.26 (d, J = 8.3 Hz, 1H), 7.13 (dd, J = 7.5, 7.5 Hz, 1H), 6.99-6.96 (m, 2H), 6.81 (dd, J =
6.7, 1.9 Hz, 2H), 6.71 (s, 1H), 5.25 (s, 2H), 5.02 (s, 2H), 4.47 (m, J = 6.9 Hz, 1H), 3.78 (s, 3H), 1.48 (d, J
=6.9 Hz, 6H); ¥C NMR (150 MHz, CDCl3) 6 165.4, 159.7, 150.2, 140.3, 132.2, 129.0 (2C), 126.4, 123.7,

122.7,121.3, 120.6, 114.3 (2C), 112.7, 55.3, 53.4, 48.9, 46.9, 20.3 (2C); ESI MS calc’d. for [C,;H»3Ns0, +
H]": 378.19, found: 378.10.

N 2-isopropyl-1-((1-(thiophen-2-ylmethyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-

- \;S indazol-3(2H)-one (28). The general procedure for the synthesis of triazolyl-
S N indazolones 23-32 was employed using thiophene-2-methylamine (103 pL, 1.00
\N4< mmol) and indazolone 7 (107 mg, 0.500 mmol). The crude material was purified

o) by flash chromatography (85% ethyl acetate in hexanes) to afford 28 as a white

solid (163 mg, 92%): mp 133-134 °C; IR (neat) vmax 3046, 2940, 1673, 1638, 1481, 1427, 1124, 1030 cm-
1; 'H NMR (600 MHz, CDCl,) 8 7.73 (dd, J = 7.8, 0.6 Hz, 1H), 7.53-7.49 (m, 1H), 7.28-7.25 (m, 2H), 7.15
(dd, J = 7.5, 7.5 Hz, 1H), 6.93 (dd, J = 4.9, 3.7 Hz, 1H), 6.90-6.88 (m, 1H), 6.78 (s, 1H), 5.50 (s, 2H), 5.03
(s, 2H), 4.47 (m, J = 6.9 Hz, 1H), 1.48 (d, J = 6.9 Hz, 6H); *C NMR (150 MHz, CDCl;) d 165.7, 150.5,
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140.7, 136.0, 132.4, 127.9, 127.3, 127.1, 124.0, 122.9, 121.1, 120.8, 112.8, 49.1, 48.6, 47.2, 20.5 (2C);
ESI MS calc’d. for [C1gH10NsOS + H]": 354.13, found: 354.09.

@\ N. 2-isopropyl-1-((1-phenyl-1H-1,2,3-triazol-4-yl)methyl)-1H-indazol-3(2H)-one
N ;N (29). The general procedure for the synthesis of triazolyl-indazolones 23-32 was
\/g employed using aniline (91.2 pL, 0.999 mmol) and indazolone 7 (107 mg, 0.499

N\N4< mmol). The crude material was purified by flash chromatography (70% ethyl
acetate in hexanes) to afford 29 as a tan solid (163 mg, 98%): mp 182-183 °C; IR

(neat) vmax 3115, 3061, 2969, 2931, 1664, 1478, 1461, 1335, 1302, 1249, 1241,
1048 cm-1; *H NMR (600 MHz, CDCl;) & 7.77 (dd, J = 7.8, 0.7 Hz, 1H), 7.58-7.54 (m, 1H), 7.51-7.48 (m,
2H), 7.44 (dd, J = 10.2, 5.4 Hz, 2H), 7.40-7.36 (m, 2H), 7.21 (m, 2H), 5.15 (s, 2H), 4.55 (m, J = 6.9 Hz,
1H), 1.54 (d, J = 6.9 Hz, 6H); ">°C NMR (150 MHz, CDCl;) 5 165.6, 150.3, 140.9, 136.5, 132.5, 129.6 (2C),
128.9, 123.9, 122.9, 120.6, 120.5 (2C), 119.5, 112.7, 49.1, 46.9, 20.4 (2C); ESI MS calc’d. for [C1gH1sN50
+ H]": 334.16, found: 334.20.

N 2-isopropyl-1-((1-(2-methoxyphenyl)-1H-1,2,3-triazol-4-yl)methyl)-1H-indazol-

Q\N/;\N 3(2H)-one (30). The general procedure for the synthesis of triazolyl-indazolones

OMe LS 23-32 was employed using o-anisidine (107 pL, 0.954 mmol) and indazolone 7

@N (102 mg, 0.477 mmol). The crude material was purified by flash chromatography

(75% ethyl acetate in hexanes) to afford 30 as a brown solid (126 mg, 73%): mp

148-149 °C; IR (neat) vmax 2983, 2966, 1666, 1455, 1313, 1255, 1234, 1123, 1097,

1049 cm-1; 'H NMR (400 MHz, CDCl3) & 7.77 (d, J = 7.8 Hz, 1H), 7.65 (dd, J = 7.9, 1.6 Hz, 1H), 7.55

(ddd, J = 8.3, 7.3, 1.2 Hz, 1H), 7.40-7.32 (m, 3H), 7.17 (dd, J = 7.5, 7.5 Hz, 1H), 7.03 (ddd, J = 7.7, 7.7,

1.1 Hz, 1H), 6.99-6.95 (m, 1H), 5.15 (s, 2H), 4.54 (m, J= 6.9 Hz, 1H), 3.71 (s, 3H), 1.54 (d, J = 6.9 Hz,

6H); ¥C NMR (150 MHz, CDCl3) 6 165.6, 151.0, 150.7, 139.7, 132.5, 130.3, 126.1, 125.3, 124.0, 123.9,

122.9, 121.3, 121.1, 113.0, 112.4, 56.0, 49.1, 47.3, 20.6 (2C); ESI MS calc'd. for [CaoH21NsO, + HJ'":
364.17, found: 364.12.

CI\Q\ N 1-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methyl)-2-isopropyl-1H-
N _;N indazol-3(2H)-one (31). The general procedure for the synthesis of triazolyl-
LS indazolones 23-32 was employed using 4-chloroaniline (129 mg, 1.01 mmol)

@i’; ‘< and indazolone 7 (108 mg, 0.505 mmol). The crude material was purified by

N
flash chromatography (60% ethyl acetate in hexanes) to afford 31 as a tan
© solid (153 mg, 81%): mp 169-171 °C; IR (neat) vmax 3108, 3064, 2959, 1665,
1503, 1239, 1095, 1048, 990 cm-1; 'H NMR (600 MHz, CDCl;) 8 7.78-7.76 (m, 1H), 7.57 (ddd, J = 8.3,
7.2,1.2 Hz, 1H), 7.47-7.39 (m, 4H), 7.36 (d, J = 8.3 Hz, 1H), 7.21-7.17 (m, 2H), 5.14 (s, 2H), 4.55 (m, J =
6.9 Hz, 1H), 1.54 (d, J= 6.9 Hz, 6H); *C NMR (150 MHz, CDCl;) 5 165.9, 150.5, 141.2, 135.2, 134.9,
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132.7, 130.0 (2C), 124.2, 123.2, 121.9 (2C), 120.8, 119.4, 112.7, 49.3, 47.1, 20.6 (2C); ESI MS calc'd. for
[C1oH15CINSO + H]*: 368.12, found: 368.07.

HN \ N’N°N 1-((2-(2-(AH-indol-3-yl)ethyl)-1H-1,2,3-triazol-4-yl)methyl)-2-isopropyl-
\;g 1H-indazol-3(2H)-one (32). The general procedure for the synthesis of
N triazolyl-indazolones 23-32 was employed using tryptamine (156 mg, 0.976

L

mmol) and indazolone 7 (105 mg, 0.488 mmol). The crude material was

o purified by flash chromatography (80% ethyl acetate in hexanes) to afford 32

as a white solid (172 mg, 88%): mp 69-70; IR (neat) vmax 3103, 2987, 2978, 2940, 1656, 1618, 1482,

1310, 1254, 1088, 1051, 1028 cm-1; "H NMR (600 MHz, CDCl;) 8 8.97 (br s, 1H), 7.72-7.70 (m, 1H), 7.49

(ddd, J = 8.3, 7.2, 1.2 Hz, 1H), 7.47-7.44 (m, 2H), 7.31 (d, J = 8.3 Hz, 1H), 7.22 (m, 1H), 7.10-7.07 (m,

2H), 5.99 (d, J = 2.4 Hz, 1H), 5.96 (s, 1H) 4.97 (s, 2H), 4.44 (m, J = 6.9 Hz, 1H), 4.40-4.36 (m, 2H), 3.14-

3.11 (m, 2H), 1.43 (d, J = 6.9 Hz, 6H); *C NMR (150 MHz, CDCl3) & 166.3, 150.2, 138.5, 136.4, 132.6,

126.2, 124.2, 123.5, 123.0, 123.0, 122.0, 120.5, 119.3, 117.8, 113.1, 112.0, 109.7, 50.8, 49.2, 46.7, 26.4,
20.6 (2C); ESI MS calc’d. for [C3H24NgO + H]™: 401.20, found: 401.19.

IX. Preparation of Triazolyl-Indazolones (33-42)

a. NaN3, DMF
b.R—=
CUSO4'5H20
Na Ascorbate ©i:<\N4<; N
4:1 DMF:H,O /=N
N
N =L,

33-42

2-(1-azidopropan-2-yl)-1-((3-isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-
one. Indazolone 19 (149, 394 mmol) was added to a 5-10 mL microwave vial and
dissolved in DMF (2.0 mL). Sodium azide (30.7 mg, 473 mmol) was added and
the vial was sealed and placed in an oil bath at 60 °C for 3 hours. The DMF was

N . . .
o % then removed under reduced pressure and the crude material was dissolved in

ethyl acetate (30 mL). This solution was then washed with water (30 mL) and brine (30 mL), dried over
sodium sulfate, and concentrated. This crude material was purified by flash chromatography (40% ethyl
acetate in hexanes) to afford 33 as a pale yellow solid (133 mg, 99%): mp 86-87 °C; IR (neat) vmax 2969,
2930, 2904, 2876, 2091, 1675, 1607, 1461, 1334, 1312, 1251, 1235 cm-1; "H NMR (600 MHz, CDCl;) &
7.73 (d, 3 = 7.8 Hz, 1H), 7.52 (ddd, J = 7.5, 7.5, 1.0 Hz, 1H), 7.22-7.14 (m, 2H), 5.57 (s, 1H), 4.88 (d, J =
16.9 Hz, 1H), 4.82 (d, J = 16.9 Hz, 1H), 4.21-4.14 (m, 1H), 4.03 (dd, J = 12.5, 8.7 Hz, 1H), 3.51 (dd, J =
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12.5, 5.5 Hz, 1H), 2.82 (m, J = 6.9 Hz, 1H), 1.42 (d, J = 7.0 Hz, 3H), 1.08 (d, J = 6.9 Hz, 3H), 1.07 (d, J =
6.9 Hz, 3H); *C NMR (150 MHz, CDCls) & 169.3, 166.4, 164.5, 150.9, 133.1, 124.2, 123.6, 120.2, 112.6,
101.4, 53.5, 53.4, 46.7, 26.5, 21.5, 21.5, 15.8; ESI MS calc'd. for [C17HxNO, + H]": 341.16, found:
341.16.

General Procedure for the Synthesis of Triazolyl-Indazolones 33-42:

1-((3-isopropylisoxazol-5-yl)methyl)-2-(1-(4-(methoxymethyl)-1H-

7
N

1,2,3-triazol-1-yl)propan-2-yl)-1H-indazol-3(2H)-one (33). Indazolone
19 (176 mg, 465 mmol) was added to a 5-10 mL microwave vial and

(0]
N\
©:§<N4<* Nan dissolved in DMF (2.3 mL). Sodium azide (36.2 mg, 558 mmol) was
N
(o] \%\/O

N added and the vial was sealed and placed in an oil bath at 60 °C for 3
hours. The vial was then removed from the oil bath and water (575 pL),CuSQO,4-5H,0 (11.6 mg, 46.5
pmol), and (+)-sodium L-ascorbate (18.4 mg, 93.0 umol) were added. This mixture was then stirred
vigorously at room temperature for 24 hours. The contents of the vial were then poured into 1 M NH,OH
(30 mL) and extracted with ethyl acetate (3 x 30 mL). The combined organic extracts were washed with
brine (30 mL), dried over sodium sulfate, and concentrated. The crude material was then purified by flash
chromatography (5% methanol in ethyl acetate) to afford 33 as a white solid (171 mg, 90%): mp 92-94
°C; IR (neat) vmax 2989, 2963, 2932, 2894, 2872, 1670, 1616, 1463, 1340, 1264, 1149, 1087, 1051 cm-1;
'H NMR (400 MHz, CDCl3) & 7.77 (dd, J = 7.8, 0.7 Hz, 1H), 7.59-7.52 (m, 2H), 7.24-7.19 (m, 1H), 7.15 (d,
J = 8.3, 1H), 5.61 (s, 1H), 5.30 (dd, J = 13.7 9.6 Hz, 1H), 4.74 (dd, J = 13.7, 5.7, 1H), 4.67-4.59 (m, 2H),
4.46 (s, 2H), 3.37 (s, 3H), 2.90 (m, J = 6.9 Hz, 1H), 1.54 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 Hz, 3H), 1.17
(d, J = 6.9 Hz, 3H); *C NMR (150 MHz, CDCl;) & 169.3, 166.6, 164.5, 151.0, 144.7, 133.2, 124.1, 124.0,
123.5, 119.9, 112.6, 101.7, 65.8, 58.1, 51.6, 46.0, 26.5, 21.6, 21.5, 21.4 15.3; ESI MS calc’'d. for
[Ca1H26NgO3 + H]™: 411.21, found: 411.15.

1-((3-isopropylisoxazol-5-yl)methyl)-2-(1-(4-propyl-1H-1,2,3-triazol-1-
yl)propan-2-yl)-1H-indazol-3(2H) (34). The general procedure for the

N//

o synthesis of triazolyl-indazolones 33-42 was employed using indazolone 19
N (193 mg, 0.510 mmol) and 1-pentyne (69.5 mg, 1.02 mmol). The crude
@N{ N:N material was purified by flash chromatography (70% ethyl acetate in hexanes)

o N = to afford 34 as a colorless oil (198 mg, 95%): IR (neat) vy 2964, 2933, 2872,
1668, 1615, 1480, 1463, 1341, 1313, 1253 cm-1; 'H NMR (600 MHz, CDCl3)
7.76 (d, J = 7.8 Hz, 1H), 7.57-7.52 (m, 1H), 7.22 (s, 1H), 7.20 (dd, J = 7.8, 7.8 Hz, 1H), 7.14 (d, J = 8.3
Hz, 1H), 5.,62 (s, 1H), 5.23 (dd, J = 13.8, 9.6 Hz, 1H), 4.72-4.59 (m, 4H), 2.90 (m, J = 6.9 Hz, 1H), 2.60-
2.50 (m, 2H), 1.55 (d, J = 6.9 Hz, 3H), 1.51-1.43 (m, 2H), 1.17 (d, J = 6.9 Hz, 3H), 1.16 (d, J = 6.9 Hz,
3H), 0.82 (t, J = 7.4, 3H); **C NMR (150 MHz, CDCl3) 5 169.2, 166.3, 164.5, 150.7, 147.8, 133.1, 123.8,
123.4,122.3,119.8, 112.5, 101.7, 54.2, 51.2, 45.9, 27.5, 26.5, 22.5, 21.5, 21.4, 15.3, 13.6; ESI MS
calc’d. for [CoH2gNgO5 + H]+: 409.23, found: 409.17.
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2-(1-(4-cyclopropyl-1H-1,2,3-triazol-1-yl)propan-2-yl)-1-((3-
isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-one (35). The general

N//

o procedure for the synthesis of triazolyl-indazolones 33-42 was employed

N using indazolone 19 (193 mg, 0.510 mmol) and cyclopropylacetylene (85.0
©:§<N4<—N/N:N pL, 1.00 mmol). The crude material was purified by flash chromatography

o — (80% ethyl acetate in hexanes) to afford 35 as a white solid (202 mg, 99%):
mp 99-101 °C; IR (neat) vimax 3082, 2964, 2938, 1671, 1613, 1463, 1339,
1310, 1252 cm-1; *H NMR (600 MHz, CDCI3) 6 7.76 (dd, J = 7.8, 0.5 Hz, 1H), 7.56 (ddd, J =8.4,7.2,1.2
Hz, 1H), 7.21 (dd, J = 7.5, 7.5 Hz, 1H), 7.18-7.14 (m, 2H), 5.58 (s, 1H), 5.21 (dd, J = 13.7, 9.6 Hz, 1H),
4.69-4.57 (m, 4H), 2.90 (m, J = 6.9 Hz, 1H), 1.85-1.79 (m, 1H), 1.54 (d, J = 6.9 Hz, 3H), 1.17 (d, J = 6.9
Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H), 0.87-0.81 (m, 2H), 0.68-0.63 (m, 1H), 0.57-0.52 (m, 1H); *C NMR (150
MHz, CDCl3) & 169.2, 166.6, 164.5, 150.9, 150.0, 133.2, 123.8, 123.4, 121.2, 119.8, 112.6, 101.7, 54.2,
51.3, 45.8, 26.5, 21.5, 21.4, 15.3, 7.9, 7.6, 6.6; ESI MS calc’d. for [C,H.6NsO, + H]": 407.21, found:
407.20.

2-(1-(4-cyclopentyl-1H-1,2,3-triazol-1-yl)propan-2-yl)-1-((3-
N ) isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-one (36). The general
( procedure for the synthesis of triazolyl-indazolones 33-42 was employed

using indazolone 19 (114 mg, 0.301 mmol) and cyclopentylacetylene (69.8

(0]

N\
@E«N{ Nsn pL, 0.602 mol). The crude material was purified by flash chromatography
o) N\%\Q (60% ethyl acetate in hexanes) to afford 36 as a colorless oil (107 mg,
82%): IR (neat) vmax 2961, 2868, 1668, 1614, 1463, 1313, 1253, 1048 cm-
1; 'H NMR (600 MHz, CDCl,) 5 7.77 (d, J = 7.8 Hz, 1H), 7.54 (dd, J = 8.2, 7.5 Hz, 1H), 7.20 (dd, J = 7.5,
7.5 Hz, 1H), 7.15-7.11 (m, 2H), 5.64 (s, 1H), 5.18 (dd, J = 13.7, 9.7 Hz, 1H), 4.71-4.57 (m, 4H), 3.01 (p, J
=8.1 Hz, 1H), 2.90 (m, J = 6.9 Hz, 1H), 1.97-1.86 (m, 2H), 1.64-1.51 (m, 7H), 1.45-1.32 (m, 2H), 1.17 (d,
J =6.9 Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H); "*C NMR (150 MHz, CDCl;) & 169.2, 166.1, 164.5, 152.4, 150.6,

133.0, 123.7, 123.3, 121.1, 119.8, 112.4, 54.2, 51.0, 45.8, 36.5, 33.0, 26.4, 33.0, 33.0, 26.4, 25.0, 21.5,
21.4, 15.5; ESI MS calc'd. for [C24H3oNgO, + H]*: 435.24, found: 435.17.

4-(1-(2-(1-((3-isopropylisoxazol-5-yl)methyl)-3-oxo-1H-indazol-2(3H)-
yl)propyl)-1H-1,2,3-triazol-4-yl)butanenitrile (37). The general procedure for
the synthesis of triazolyl-indazolones 33-42 was employed using indazolone 19
(185 mg, 0.489 mmol) and 5-hexynenitrile (102 pL, 0.978 mmol). The crude
material was purified by flash chromatography (60% ethyl acetate in hexanes)
to afford 37 as a colorless oil (191 mg, 99%): IR (neat) viax 2967, 2936, 2877,
1667, 1614, 1480, 1463, 1342, 1313, 1253, 1222, 1153, 1050, 2245 cm-1; 'H
NMR (600 MHz, CDCl3) 8 7.77 (dd, J = 7.8, 0.6 Hz, 1H), 7.58 (dd, J = 8.3, 7.2 Hz, 1H), 7.30-7.28 (m, 1H),
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7.23(dd, J=7.5, 7.5 Hz, 1H), 7.15 (d, J = 8.3 Hz, 1H), 5.62 (s, 1H), 5.24 (dd, J = 13.7, 9.7 Hz, 1H), 4.72-
4.69 (m, 3H), 4.66-4.62 (m, 1H), 2.90 (m, J = 6.9 Hz, 1H), 2.76-2.66 (m, 2H), 2.24 (t, J = 7.3 Hz, 2H),
1.91-1.80 (m, 2H), 1.58 (d, J = 6.8 Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H); °C NMR
(150 MHz, CDCl3) & 169.2, 166.2, 164.3, 150.6, 145.2, 133.3, 123.9, 123.6, 122.8, 119.8, 119.3, 112.4,
101.7, 54.2, 51.2, 45.9, 26.5, 24.9, 24.2, 21.5, 21.4, 16.3, 15.6; ESI MS calc'd. for [C,3HxN;O, + HJ™:
434.22, found: 434.18.

2-(1-(4-(cyclohex-1-en-1-yl)-1H-1,2,3-triazol-1-yl)propan-2-yl)-1-((3-
isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-one  (38). The
general procedure for the synthesis of triazolyl-indazolones 33-42 was
employed using indazolone 19 (188 mg, 0.497 mmol) and 1-

ethynylcyclohexene (117 pL, 0.994 mmol). The crude material was

purified by flash chromatography (60% ethyl acetate in hexanes) to afford
38 as a pale yellow solid (182 mg, 82%): mp 113-114 °C; IR (neat) vmax
3128, 2963, 2929, 2893, 2876, 2834, 1669, 1613, 1606, 1478, 1460, 1447, 1430, 1335, 1306, 1239,
1153, 1129, 1054, 1000 cm-1; 'H NMR (400 MHz, CDCl3) 6 7.76 (d, J = 7.8, 1H), 7.55 (ddd, J = 8.4, 7.4,
1.2 Hz, 1H), 7.37 (s, 1H), 7.19 (dd, J = 7.4, 0.5 Hz, 1H), 7.16 (dd, J = 7.8, 7.8 Hz, 1H), 6.43-6.38 (m, 1H),
5.47 (s, 1H), 5.33 (dd, J = 13.9, 9.6 Hz, 1H), 4.73-4.57 (m, 4H), 2.86 (m, J = 6.9 Hz, 1H), 2.32-2.30 (m,
1H), 2.18-2.06 (m, 3H), 1.73-1.65 (m, 2H), 1.65-1.56 (m, 2H), 1.53 (d, J = 6.7 Hz, 3H), 1.15 (d, J = 6.9 Hz,
3H), 1.13 (d, J = 6.9 Hz, 3H); *C NMR (150 MHz, CDCl;) & 169.2, 166.9, 164.4, 151.0, 149.0, 133.1,
127.0, 125.0, 123.8, 123.4, 120.1, 119.8, 112.7, 101.7, 54.3, 51.4, 45.6, 26.4, 26.2, 25.2, 22.4, 22.2, 21.5,
21.3, 15.1; ESI MS calc’d. for [CosH3oNgO, + H]™: 447.24, found: 447.18.

1-((3-isopropylisoxazol-5-yl)methyl)-2-(1-(4-phenyl-1H-1,2,3-triazol-1-
yl)propan-2-yl)-1H-indazol-3(2H)-one (39). The general procedure for

N//

o) the synthesis of triazolyl-indazolones 33-42 was employed using

N indazolone 19 (193 mg, 0.510 mmol) and phenylacetylene (112 pL, 1.02
©:<NA<~ Nan mmol). The crude material was purified by flash chromatography (60%

o) N ethyl acetate in hexanes) to afford 39 as a white solid (214 mg, 95%): mp
145-147 °C; IR (neat) vmax 3133, 2979, 2965, 2937, 1662, 1615, 1604,
1482, 1461, 1450, 1438, 1343, 1309, 1242 cm-1; *H NMR (600 MHz, CDCl3) & 7.80-7.76 (m, 2H), 7.70-
7.65 (m, 2H), 7.55-7.50 (m, 1H), 7.39-7.33 (m, 2H), 7.32-7.26 (m, 1H), 7.20 (dd, J = 7.3, 7.3 Hz, 1H), 7.14
(d, J = 8.3 Hz, 1H), 5.49-5.40 (m, 2H), 4.77 (dd, J = 13.8, 5.4 Hz, 1H), 4.72-4.57 (m, 3H), 2.68 (m, J = 6.9
Hz, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.02 (d, J = 6.9 Hz, 3H), 1.01 (d, J = 6.9 Hz, 3H); **C NMR (150 MHz,
CDCl3) 6 169.2, 167.2, 164.4, 151.2, 147.4, 133.3, 130.4, 128.8 (2C), 128.2, 125.7 (2C), 123.9, 123.5,
121.4, 119.9, 112.8, 101.7, 54.5, 51.7, 45.8, 26.4, 21.5, 21.2, 15.2; ESI MS calc’d. for [C,sH26NgO, + H]":
443.21, found: 443.15.
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2-(1-(4-(4-(tert-butyl)phenyl)-1H-1,2,3-triazol-1-yl)propan-2-yl)-1-
((3-isopropylisoxazol-5-yl)methyl)-1H-indazol-3(2H)-one (40).
The general procedure for the synthesis of triazolyl-indazolones 33-
42 was employed using indazolone 19 (184 mg, 0.486 mmol) and 4-
tert-butylphenylacetylene (175 uL, 0.972 mmol). The crude material
was purified by flash chromatography (50% ethyl acetate in hexanes)
to afford 40 as a white solid (240 mg, 99%): mp 161-163 °C; IR
(neat) vmax 2963, 2869, 1683, 1613, 1465, 1451, 1367, 1337, 1307,
1236 cm-1; "H NMR (600 MHz, CDCl3) 8 7.79-7.76 (m, 2H), 7.62 (d, J = 8.3 Hz, 2H), 7.52 (ddd, J = 8.3,
7.2, 1.2 Hz, 1H), 7.38 (d, J = 8.3 Hz, 2H), 7.20 (dd, J = 7.7, 7.3 Hz, 1H), 7.14 (d, J = 8.3 Hz, 1H), 5.48-
5.42 (m, 2H), 4.76 (dd, J = 13.9, 5.3 Hz, 1H), 4.68-4.60 (m, 1H), 4.66 (d, J = 16.7 Hz, 1H), 4.57 (d, J =
16.7 Hz, 1H), 2.62 (m, J = 6.9 Hz, 1H), 1.54 (d, J = 6.8 Hz, 3H), 1.31 (s, 9H), 1.01-0.97 (m, 6H); at 25 °C,
40 exists as a mixture of rotational isomers. **C NMR (150 MHz, CDCl,) & 169.2, 167.3, 164.4, 151.4,
151.2, 147.4, 133.4, 133.3, 127.5, 125.8, 125.7, 125.5, 125.4, 123.9, 123.8, 123.6, 123.4, 121.2, 121.0,
119.9, 112.8, 101.8, 101.7, 54.7, 54.6, 51.7, 51.6, 45.8, 45.7, 45.7, 34.7, 31.4, 31.3, 26.4, 26.3, 21.5,
21.4,21.2,21.1, 15.1, 15.1; ESI MS calc’d. for [CagH3.NgO, + H]™: 499.27, found: 499.24.

1-((3-isopropylisoxazol-5-yl)methyl)-2-(1-(4-phenethyl-1H-1,2,3-triazol-1-
yl)propan-2-yl)-1H-indazol-3(2H)-one (41). The general procedure for the
synthesis of triazolyl-indazolones 33-42 was employed using indazolone 19
(194 mg, 0.513 mmol) and 4-phenyl-1-butyne (145 uL, 1.03 mmol). The crude
material was purified by flash chromatography (80% ethyl acetate in hexanes)
to afford 41 as a colorless oil (234 mg, 97%): IR (neat) vmax 2967, 2938, 1673,
1615, 1481, 1341, 1254 cm-1; 'H NMR (600 MHz, CDCl3) 6 7.78 (dd, J = 7.8,
0.6 Hz, 1H), 7.56 (ddd, J = 8.4, 7.2, 1.2 Hz, 1H), 7.22 (dd, J = 7.8, 7.2 Hz, 1H),
7.20-7.17 (m, 2H), 7.15-7.11 (m, 3H), 7.09 (d, J = 8.0 Hz, 2H), 5.65 (s, 1H), 5.19 (dd, J = 13.8, 9.7 Hz,
1H), 4.67 (dd, J = 13.8, 5.6 Hz, 1H), 4.61-4.55 (m, 1H), 4.53 (d, J = 6.8 Hz, 2H), 2.97-2.87 (m, 3H), 2.80
(t, J = 7.8 Hz, 2H), 1.52 (d, J = 6.8 Hz, 3H), 1.18 (d, J = 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz, 3H); *C NMR
(150 MHz, CDCls) & 169.2, 166.3, 164.6, 150.9, 146.9, 141.0, 138.1, 128.4 (2C), 128.3 (2C), 126.1,
123.8, 123.4, 122.6, 119.8, 112.5, 101.7, 54.3, 51.3, 46.0, 35.3, 27.2, 26.5, 21.5, 21.5, 15.2; ESI MS
calc’d. for [Co7H3oNgO, + H]: 471.24, found: 471.20.
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1-((3-isopropylisoxazol-5-yl)methyl)-2-(1-(4-(phenoxymethyl)-1H-1,2,3-
triazol-1-yl)propan-2-yl)-1H-indazol-3(2H)-one (42). The general procedure
o for the synthesis of triazolyl-indazolones 33-42 was employed using
indazolone 19 (183 mg, 0.484 mmol) and phenyl propargyl ether (124 pL,

(o)
N\
@«N{MN:N 0.968 mmol). The crude material was purified by flash chromatography (80%
o \&S

ethyl acetate in hexanes) to afford 42 as a colorless oil (178 mg, 78%): IR

1239 cm-1; *H NMR (600 MHz, CDCl;) 8 7.76 (dd, J = 7.8, 0.7 Hz, 1H), 7.60
(s, 1H), 7.54 (ddd, J = 8.3, 7.2, 1.2 Hz, 1H), 7.23-7.18 (m, 3H), 7.09 (d, J = 8.3 Hz, 1H), 6.93-6.86 (m,
3H), 5.60 (s, 1H), 5.31 (dd, J = 13.9, 9.8 Hz, 1H), 5.12 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 12.3 Hz, 1H),
4.73 (dd, J = 13.9, 5.5 Hz, 1H), 4.61-4.54 (m, 1H), 4.52 (d, J = 16.8 Hz, 1H), 4.47 (d, J = 16.8 Hz, 1H),
2.89 (m, J = 6.9 Hz, 1H), 1.53 (d, J = 6.8 Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H), 1.16 (d, J = 6.9 Hz, 3H); at 25
°C, 42 exists as a mixture of rotational isomers. **C NMR (150 MHz, CDCl3) 8 169.3, 166.3, 164.6, 158.1,
151.1, 144.0, 133.3, 133.2, 129.6, 129.5, 124.5, 124.4, 124.0, 123.9, 123.6, 123.5, 121.3, 119.9, 114.9,
112.7,112.6, 101.7, 61.8, 54.5, 54.4, 51.7, 46.1, 26.6, 26.5, 21.6, 21.5, 21.4, 15.2, 15.2,; ESI MS calc’'d.
for [CasH2sNgO3 + H]™: 473.22, found: 473.24.

@/o (neat) vmax 2969, 2934, 2878, 1668, 1613, 1599, 1482, 1464, 1341, 1311,

S22



— m—
Q

o0

L

(o)
Br\/U\N

S23

00'e
0o’z
€0y
TU[O
0E'T

6
f1 (ppm)

10

11

14



T
b T

vb— Xy

Cib— =

¥ 99

999-

g9¢
Z'«.’é}
S

b S9T—

(o)
ES8

Br.

S24

000 0 0 0 0 A AR O A

-10

10

20

200 190 180 7 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



E9

S25

-—Z09

=0T

=-00'¢

=560

-1

6
f1 (ppm)

10

11

14



06T —
A

£ —

694
Z[é}
v id

1ent—

a9r—
8691

E9

S26

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S27

=={1'9

=507

=07
=-80'0
F-E0'T

=007

=01

3
f1 (ppm)

10

11

14



£00——~

W

Vi
E'éé}
S&L

SZIT—
98I T—
g 1zT—
s e~

9IET—
A

8197~

S28

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



A

S29

A

=—Sp'9

-1T'E

=507

=001
=001
ﬁZG'U

0ot

3
f1 (ppm)

10

11

14



) S

Sbe—

95—

694
Z'[é}
v id

TSIT—
b 0ZT—
I
'S¢t

0PET—

[0 S

0 69T~
oL

S30

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S31

»~/C'9

=907

=001

a0T
=907
=ne
=07
T
o'e

3
f1 (ppm)

10

11

14



66—

SES—

|74
Et’é}
S&L

£591—
£891—

S32

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S33

M

=~LI'E
=019

=9It

=801
=007
=67

-1

6
f1 (ppm)

10

11

14



VT

] e

CPs—

9=

694
Z[é}
v id

IEIT—

€021~
G ELT—=
RTA

CEETI—

EvbT—

¥isl—

P 99T—

S34

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



[N

=—0b'9

|

—0T'E

— =80T

=507
=
oot

oo'T

S35

f1 (ppm)

10

11

14



G 61—

CIE—

8:.55—

694
Z[é}
v id

08—
PAAA S
eerT—

0 pET—~

Wl

eI

S36

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S37

B\

=—G£'9

11

=~£E'T
=071

=61'e
=017
=007

-2

6
f1 (ppm)

10

11

14



99—

8

|4 74
ZSZX

694
Z'.{é?
v

Zekl—=

9121
S €zt
6 €T

£ET—

£05T—

0S91—

\\

S38

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



.

S39

[

=909

={I'E

«~80'C
B-11'T

00T
=107

==00'T
=007

-1

13
ft (ppm)

10

11

14



£00— ~

98—
s
v s

0L
Eéé}
St

CT—

86T T~
9T~
1874 Sl

9ZET—

8 05T—

£59T—
6' 91—

S40

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



adi

S41

I

=—{p'9

a'e
512
ey

EI'E
{OZ'I

-7
a0

=01
=001

-1

3
f1 (ppm)

10

11

14



£00—

v i —
£ S—
£8p—
res—

999
(L)

|74
Eéé}
S

eI

BT T~
b ZaT—
[T S

9IET—

€15T—

1591
591

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S43

~_.JL~¢L

==9%'9

=—9£'9

=107

=sIT

=—pT'C

=860

=81'e

=0T
=007

-1

3
f1 (ppm)

10

11

14



g0
IIL= -

9 92—

Vb~
€6

| 74
E'éé}
St

(AR {1] S

varrT—

£02T~_
P EZT~
R4 adl

8 ZET—

9'05T—

£91~
889T—

P e9T—

S44

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



11

S45

=LlE

==90'E

*=60'T
=T

=80T

50T
€07
=0T
=007

=607

-1

6
f1 (ppm)

10

11

14



£€51——

g0i— =

v ob—

G w

TiL
b'éi}
gL

g o

581 T—
TeEr— -
9gz1"

Teer— -

9 pT—

S’ E9—

1L

11

Iz

S46

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



A

.AL\_JUL__}

e ———
———
——
S ———
N —
®)

~

S47

|

=—S0'E

==0E'E

=0T'E

=re
=507

=007
=001
00’1
S6'0

-2

6
f1 (ppm)

10

11

14



E A4 S -

£0—
Ibi—

¥ {5—

¥ b9

694
Z[é}
v id

6T T—
66l T—

[ A S
[ATA ¢

'PET—

Sbbl—

12

S48

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



Cl

13

S49

W

=0T

=007

51T

201
=407
=07
Bpoe

-1

6
f1 (ppm)

10

11

14



§.9] =

Lvb—

£85—

694
Z'[é}
v L

b
0897~

Cl

TheT— ——E
6 bTT— S —)
§-fret
P B2
& et y
(40]
—
0 PET~_ - l
TPET— —:i

130

133 132

129 128 127 126 125 124

f1 (ppm)

131

134

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S51

>-0CE
=5TE

=007

=017
=ore
AT

=0T
0
=ooe

3
f1 (ppm)

10

11

14



Sk~

6S51T—" -

gvb— -

65— =

Sb9—

g9¢
Zli}
S

[
IeIT—

gEll— =

LT §

LEET— =

b 1=

"estT—

0997~

S52

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 50
f1 (ppm)

210

220



-

- =
-

— —_—

Cl

o)
1y
S
‘N
o)
15

S53

=—90'E

=07'E

=0T

=907

=0T

=60
=007

s

f1 (ppm)




65—

QIR

ro9—

694
Z[é}
v i

081 T~
gl

b LeT—

b PET—

PopT—

8497

Cl

15

S54

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



Br

16

S55

JLJ.J.—J_JL.L |

Il

=0E'E

=160

==Z1'T
=01

95'€

=51'2

=507
=001

3
f1 (ppm)

10

11

14



oi—

JEE~—~

Eib—

IpG—

4 74
[T

69
Z[l?
v id

0ETT—

1121~
gEzt
bzl

gET—

TI§T—

89T

Br

16

S56

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



=I0'€

N

S57

8T
(BE'I

=811
=621
1T

'

T
{90'1
=017
=00t

10
f1 (ppm)

11

14

15



g91—

LEE—

£ 18

€5
zss~"

694
Z[l}
v id

P

£ 61—
£E—
ovz1~"

6 ET— —

CIST—

6597~
£ Q1=

S58

-10

10

200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

210

220



S59

L

Jl

&L
<ES'0

F20b
S0p
BE60

an
Eeao

g1z

=007
00T

=007
=560

-1

3
f1 (ppm)

10

11

14



g5I~_

91"

v beE—

v ib—
S Sb—=

v is—

095
09s

¥ 99
G99>

694
Z[é}
v L

ST
L8 S
L UT—

'eat

6'ZET
6'ZET

0esT—

£ 59T~
8591~

Br

S60

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S61

=079

==IT'E

-56'0

F=L0T
=507
=507

art
{DI'I

560

=80'¢

==00T
=96'0

13
ft (ppm)

10

11

14



6 91—
STZ~—~

§9C~—

SEE—

g9

g 5G—

694
Z'[é}
v id

L 1 )

6'05T—

99T~
T 997~
€697

Br

19

S62

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



20

S63

=00z

=001

00'e
JI 0z
prd ]
1 4

£6'0
S6'T
01

-2

-1

3
f1 (ppm)

11 10

12

14



£b—

694
Z[é}
v L

SEINT—
6 LT
gl
LT §

S 8L _

LEET
S'Eili
gEET

6 EpT—

¥ E
&9

5 82T~
8821~
0621

£t

g6Zt—

COET—=
€ 0ET

LEET
8 EET
S'EEl‘/

0 SET—
E'SET=—

135 134 133 132 131 130 129 128
fi (ppm)

136

S64

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



21

S65

AJJ\NL

=z
=b0'Z
E0E
o't

=107
=it

=107

e
0ot
=00z
=ooe

=007

-1

6
f1 (ppm)

11 10

12

14



g0E—

cib—
€ b~

g05—

€99~
£99~"

21

g9¢-
uz}r
S

S I

6 L1T—
8 ze1—
WAL
86T~
EEET~_
99g1—

g 15T

€91~
69T

S66

-10

10

200 190 180 0 160 150 140 130 120 110 100 50
f1 (ppm)

210

220



22

S67

—Z0'e

862
Zrd6n

00'T
=007

86'0
1T

-1

3
f1 (ppm)

11 10

12

14



gIS—

694
Z'[é}
v id

SO T—~—
CETl—

aoet
9'IZI-\\_

[171:74) ol
Pagi——=
9LET—
€8T

£ ipT—

S B5T—

22

z0zT— —
8' €21

p
05+
0 .r.u/
L G2l
§ 621" Sl
9264
£ GET— o

S68

T
122

T
126

T
130

f1 (ppm)

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



JWAL

23

S69

iy

==G0'E
-B1'9

=0T

=0T

==01"¢
e 4 54

»=56'0
=07
=07
=E0T
=007

-1

f1 (ppm)

10

11

14



F¥l—=

S0i—

Vb~
T op—
605"

99—

694
Zéé}
v id

A 8 Sl
gocr

G'ZZI\‘
0ECT—p
D'bZI-/
S ZET—

£ 0T

b oST—

£591
07991

23

S70

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



L

24

S71

=—89'9
=9

=602

60T
=007

Al

-86'0
=b0'T
=—90'T
=907
=007

3
f1 (ppm)

10

11

14



S0C—
obi—

EEE—

T b~
oob—"

619~

694
Zéé}
v id

S 05T~

S 99T

24

S72

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



I

N
25

S73

=—pE'9

=807

=—{1'¢C

=-GI'C

=007
wIET
0LE
=017
a1’

=060
=007

3
f1 (ppm)

10

11

14



S0i—

T b~
T b=

e

694
Zéé}
YL

[ONA 8 S

6021
S'IZIX

0vz1
9 £e1—

b ET—
SPET—"

ENU S

S 05T~

&89

25

S74

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



26

e

S75

=509

=0T

=ged
-E1'e

=860
=0T
F-00'7
-{SE
=907
=007

3
f1 (ppm)

10

11

12

14



S0i—

C b~
Cob—
SIS

694
Z[é}'
v id

6l T

gocr

S'IZIX
TELT—
6'ECT

P OET~_
92T~
E'SET—

[ S

g 8kT
E'USI}
S 05T

8597

=z
Z z’ o
/7
z |
b4
| "z
—

26

g0ZrT—

5 {4 Somne

I'eer—

6 ECT~
(IR74 Sl

121.0

1215

1225

f1 (ppm)

T
1235

T
1240

S76

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



JLJ

MeO

27

S77

-9

=g’k

=60T

—10'Z
-80'¢

L 00T
=00’z
=—0'e
=—S0'T
=007
=0T
=001

3
f1 (ppm)

10

11

14



€0~

6%~
6 8b—

¥ ES—
€557

694
4 Zé}
Vi

LT~
EPTT—"
90ZT—
Pk A el
LT S

(A4 3 St
£ 0T~
0sT—

L B5T—

b 59T—

z z’ °
/7
Z ~
~
(@)
()]
=
(=]
L8 )
9' 021 r—
, -
4 {4 facs “——ﬁ
~
- o
L — —
LB
L 6Ll — ,,-g
b u“-
- o
o
_% [
v oiT— -
~
B
S78

-10

10

210 200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

220



28

S79

#_Jl

A

1

=—0E'9

=911

—50'Z

—0'Z

£6°0

560

86'0
=507
=it
=507
=007

-1

T
3
f1 (ppm)




S0—

Zéb\_
I'ﬁb/

694
Z'[é}
v id

LA S S

g0ct
izt

7

P ZET—
0 9ET—
£ 0T

S 05T

£S89

4
Z z’ °
o 0
b4 (qV]
(/2]
I V4
(=]
o
8'0zT— D" | -
11zr— ——ﬁ o
~
" d
6221~ e U B
0'bz ] — §§
m“—
e
v
®’:
Izt~ o -
€ {21 — )
(A —— | 3

S80

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



F
|||I" l'

rl‘
I

29

o

S81

L

=109

=017

i 444

oo'e
oot
66'0
10¢
€'z
=001
460

-2

-1

3
f1 (ppm)

10

11

14



voi—

69—
Iob—

694
< lé}
v

€057

989 1=

(o)
4
//
Z (2]
\Z N
5 BT T ~ o
L) A B u
S 0CF —
‘JDZI'/
(e B e
6'ECTT— = r——
w
ol QE
:—E'
(14 B o —)
9 bt — | ©
"
SeEl— e — [r

S82

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



RS
J
«

— 609
R

< =—get

Il

|

N.
L\&
N\
N
0
30

—— a1

— -S0¢

€07
90T
=0T
F-60E
=507

107
oot

S83

3
f1 (ppm)

11 10

12

14



S0i—

T b~
oo

656—

694
Zlé}
v id

€T~
6 ZI~"

o1zt
6'ZZI%
6 ECT—=

¢ 0ET—
b zeT—"

9 BET—

9'0S1
6'0ST

A oy

z
Z P4
/7
\ ]
< ()
=
(o)
01ZT— - A Z
TIeT—
~
B
(A4 G m
-~
-
8621~ é
6'EL1" o
wn
~ &
51—
0
0'921— -
S84

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



Cl

L

31

S85

=109

=01t

-Z0e

—0'e

=

=107

-1

3
f1 (ppm)

10

11

14



-10

10

20

90

100

f1 (ppm)

110

120

P4
Z z °
/y \
P4 —
™
g0z = -
(&)
T th—~—
€ bb—
6 9¢
zzz}
v is
£a—
b 61T
s’ozr% —
6 1ZT— -
0 01— -
£TET—
6 PET—" -
zThI— f
b BT T A I 2
A 8 0z1— ——‘f =
. ~
6121 -3
zELT— ——JL
Seate o+
He Ther— - — Y
= [
0'0€1 -9
~
B
L eET— e
<
1 -
6 bET~ ]
TSeET—" "‘P
S86

130

210 200 150 180 170 160 150 140

220




HN

\|

32

S87

i

==90'9

=—8T'C

6I'e
(D"I
—E0'Z

107
-(UU'I

e
:{50'1
071
€02
90'
=007

=107

-2

-1

3
f1 (ppm)

10

11

14



E¥lI—

902'\

=

¥ 99—

L9~
C b —
805"

509~

694
Z'[é}
v id

£601

ozr I\'
VETT—
81—
S0
0ECT—F
s EZI/
9ET—
b 9ET—
S 8ET~"

¢ 0sT—

€991 —

HN

z
4
N
™
g LaT— ———{ @
a
€61 T— e &
o
e |
5021 —
A
n B
0'221— e R
0'Ee =
0ECT— —=l]‘ o
S eet— —ﬁi
-t
b — — "
1 in
o
5
z9z1— -

S88

-10

10

20

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S89

I

=—40'9

=10'€E

—E60
=Z07
=107
=E0T

T
;CLU'I

FEL'D

=Eere

=001
=007

-2

-1

3
f1 (ppm)

10

11



g87—

STZ—~

59—

L%—

v ES
SES

694
Z[é}
v id

P I0T—

6'05T—

ST~
b 99]—
€691

S90

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



S91

=809

=—0'E

=801

~00'E

=00
=IUE
01T
=507
==96'0

90T
{80'1
=ore
=001

1]
6
f1 (ppm)

10




ESl—
STe
9'IZl

59—

09—

g5~
ras—

g 59—~

694
Z[é}
v i

Z101T—

A8 S
[N 8 S
SECT
IR

CEET—

bl

01ST—

SPIT—~—
9991
€691

6 6IT—

SET—

0 piT—
IeZ1i—

33

f1 (ppm)

1240 1235 123.0 1225 122.0 121.5 1210 120.5 120.0

S92

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



34

S93

£C€E
{SU'E
—¥6'E

—0e'e
KSVE

-ep'e

=0T

s

=bI'T

==96'0

1T
il’)l'l
660
=80T
=001

f1 (ppm)

10

11

14



JET~—
gst—"

vie—

S9¢——=
S

6 Sp—

15—
ehsS—

694
Z'[é}
v i

Z10T—

8 hT—
£05T—

ST~
&Nl
91—

goer1T—

EZeT—

b ELT—

g ELT—

122.0

-

120.0

1210

123.0

124.0

f1 (ppm)

S94

34

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



35

S95

[Ty

= 10T
=107
*£0'Z
=709
—b0'E
=860

=60

[
2
h

=10T

960

00’z
{I o1
=007
=860

-1

f1 (ppm)

10

11

14



99
6 &
€51~
viz
STz

5 92—

g§9—

E15~—
(4 < o

694
Z[é}
v i

Z101T—

00ST~_
6 051"

SPIT—
9991
(AL S

35

S96

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



36

S97

=Z0'9
-nze
=6I's

=1oe

=IeP

=107

=90

= 00'¢
=007

=001
=96'0

-1

f1 (ppm)

10

11

13

14



5 51—
vz

srzl-
0 52—
v oz

UEE—
8:9E=

g5

Uis—
ehsS—

694
4 lé}
v

9I0T—

9051~
LA S

§PIT~_
1991—
T691—

gerr—

4111l (e

E'Ell—

L ELT=—

T

1240 1235

1205 120.0

1210

1220 1215

1230 1225

f1 (ppm)

S98

36

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



37

S99

J \ LLUU\JL J

el 3 6
=—b0'E
=T
=—90'¢

0Ee
=107

Ert
(80'8
=0T

=007

07

€07
Zer
=—£0'7
=007

-1

3
f1 (ppm)

10

11

14



gs1
Ev—

vie
Sie

Zblf
6be

S9Z

6 Sp—

15—
CPG—

694
Z[é}
v id

Z101T—

o ShT—

9'05T—

€91~
99—
91—

£6lT—

861 T

g eer—

9ELT—
6 ECT—

|

T
119

121

ppm)

i
L

f1(

37

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



38

S101

fil J L

< SUE
e
=T0'E
%a'z

e
1€
=007

=T

=€y

=107
=860

=0T

107
$0'T
-0
=£0'T
=001

3
f1 (ppm)

10

11

14



gs1
Ev—

vie
Sie

Zblf
6be

S9Z

6 Sp—

15—
CPG—

694
Z[é}
v id

Z101T—

o ShT—

9'05T—

€91~
99—
91—

E6IT—

RN

et —

Ll (A G
6 ECT—

119

120

121

122

124

f1 (ppm)

38

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



o
|r| ”,Illl

I

39

JUJL

S103

=90'9

=Z0'e

80

e
€07

=i6'T

00’1
Jzo' 1

o'y

e
=0T
=00'¢
LT

3
f1 (ppm)

10

11

14



[ e
cie
STz

voi—

g5 —

15—
SbS—

694
Z'[é}
v id

Z10T—

LA St
[ ) S

P PIT~
9T~
[AE] S

zatl—

B Be

b OET—

130.0 129.5 125.0 128.5

130.5

f1

{(ppm)

i
L

S104

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



.l }' ‘ ""l'

J

40

S105

=09
=006
=86'C

=800

e
=107

=e

oot
=001
=00'¢
a0l

10z
ooz

-1

3
f1 (ppm)

10

11

14



st
st

Cle—
€97—

E1E~~
LhE—

LSk
[Sb\
918

£18
91757[
£4S

694
Z'[é}
v L

2101
B'IUI>
gart
6ZrT
6Bl T—

IECT~
8T A) et

EEET

b EET

b bT—

¢'1s1
b'ISIT

TS
£ 91—
691"

'St
1'sE
rie
[ 14
Sz
[ [ A
b9z
E'1€
V' IE
L pe—

L5
[Sb}-
a5
915
18

9bS
£hS

I

J

— —

15

T
45 33
f1 (ppm)

T
55

661 T—

0 TZT~.
e

ST

(e

126 125 124 123 122 121 120
f1 {(ppm)

127

S106

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



[IREN

]
3
f1 (ppm)

41

S107

=009

=—E£0'E

461
Loy
Apo

=0T

==66'0

b0’
a'e
1we
P01

=107
=00'7

-1




09—

€15~
€ pG—

694
4 la‘f}
v

Z10T—

ST T
gelt
9zar
b'ElI\_
et

E'SZI/

T"EET—

0TI

[T S
6'05T—

IPIT~—
€991
91"

-
<t =
(o)
o
-
-
861 T— - — @
o
Eal
o
~
o
9 ZT— - [l
A . %
Erx il B -«
8'E2T qe
w
[~ |
o
1'9¢ 1= — ] o
. r~
o
b
€821 _J bl
v 81~ ]
o
(=]

S108

-10

10

210 200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

220



42

S109

=109

=I0'€

=607

07
%ZO'I

€t
Mo
=
=607
=86'0

=70€
-
~I0€
=207

07
oo

1
3
f1 (ppm)

-1




a1
a1

vie—

59¢
g9

rop—

918

£18
6?3/
o f

694
Z'[é}
v id

Z101T—

EARt
fAran
6T
66l
6 ETT~
ENTA S
CEET
€'££I7
b T—

TIST—

1'8s1—

99T~
9991
€691

zat j
zst
b1z -9
91z
592 ——
992
- R
- 3:;
1 op— ]
91§ - )
usl »—-II
'S —— L
5'bG
9'19
\ -3
819 o3
9zIT ;
£
b =11 w
oY ™~ -
=
661 1— ——t 8
£ 12— ——4
§ELt ] E
9ELT
6 EL1-7 o /Z
0vel - /
wuj/ =N
§pel
N
5621 . ! ~
9621 - @
TEET~_ —
et

S110

-10

10

200 190 180 170 160 150 140 130 120 110 100 %0
f1 (ppm)

210

220



