Electronic Supplementary Material (ESI) for Chemical Communications.
This journal is © The Royal Society of Chemistry 2021

Synthesis of Quaternary Carbon Centered Indolo[1,2-
aJquinazolinones and Indazolo[1,2-a]indazolones via C-H
Functionalization

K. Gogoi, B. R. Bora®, G. Borah®, B. Sarma?, and S. Gogoi™*

TApplied Organic Chemistry, Chemical Sciences & Technology Division, CSIR-North East
Institute of Science and Technology, Jorhat-785006, AcSIR, Ghaziabad-201002, India,
$Department of Chemistry, Dibrugarh University, Dibrugarh-786004, and *Department of
Chemical Sciences, Tezpur University, Tezpur-784028, India

Supporting Information



Contents

General Experimental

Experimental Procedures

Reference

Spectral and Analytical data

NMR spectra

Page

5-6

6-22

19-65



1. General Information

Melting points were measured with a Buchi B-540 melting point apparatus and are
uncorrected. NMR spectra were recorded on Bruker Avance Il 500 MHz FT NMR
spectrometer using tetramethylsilane (TMS) as an internal standard. All the commercially
available regents were used directly as received. All experiments were monitored by thin
layer chromatography experiment. TLC was performed on Merck TLC Silica gel 60 F254
precoated plates. Column chromatography was performed on silica gel (100-200 mesh,

Merck). HRMS data were recorded by electron spray ionization with a Q-TOF mass analyzer.
2. Reaction Procedures

2.1 General procedure for the synthesis of 1-phenyl-1,2-dihydro-3H-indazol-3-ones (1)*
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Scheme SI-1: Synthesis of indazolone derivatives 1

To a stirred solution of isatoic anhydride (12.0 mmol) in ethanol (20 mL), phenylhydrazine
(12.0 mmol) was added. The reaction mixture was refluxed for 2 hours and then it was
allowed to cool to room temperature and kept standing at same temperature for 12 hours. The
precipitated hydrazide was filtered out and washed with ethanol. Then, 25 mL of 1.0 M HCI
was added into this hydrazide. To this slurry, NaNO> (18.0 mmol, in 10 mL water) was added
and the reaction mixture was refluxed for three hours after adding 25 mL of ethanol. The
solvent was reduced in vacuo and the reaction mixture was kept overnight. The solid formed

was filtered out get the starting compound 1.

2.2 General procedure for the synthesis of indoloquinazolinones 3 and
indazoloindazolones 4

A mixture of 1-phenyl-1,2-dihydro-3H-indazol-3-one (1, 0.1 mmol), alkyne (2, 0.1 mmol),
[{RuClx(p-cymene)}2] (5.0 mol %) and CsOAc (0.1 mmol) in "AmOH (3.0 mL) was stirred at

95 °C under open air for 24 hours. The solvent ‘tAmOH was removed under vacuo and water
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was added in to the crude reaction mixture which was then extracted with ethylacetate (25
mL x 2). The organic layer was then washed with brine and dried over anhydrous NazSOa.
The solvent was removed under vacuo and the crude product obtained was purified by silica
gel (100-200 mesh) column chromatography using 20% EtOAc in hexane as the eluant to
afford indoloquinazolinone derivatives 3 and indazoloindazolones 4.

2.3 Gram scale synthesis of 3aa

A mixture of 1la (840 mg, 4.0 mmol), 2a (712 mg, 4.0 mmol), [{RuClx(p-cymene)}.] (122
mg, 5.0 mol %) and CsOAc (768 mg, 4.0 mmol) in 'AmOH (25 mL) was stirred at 95 °C
under open air for 24 hours. The solvent "AmOH was removed under vacuo and water was
added in to the crude reaction mixture which was then extracted with ethylacetate (30 mL x
3). The organic layer was then washed with brine and dried over anhydrous Na>SOs. The
solvent was removed under vacuo and the crude product obtained was purified by silica gel
(100-200 mesh) column chromatography using 20% EtOAc in hexane as the eluant to afford
3aa (1.16 g, 75%).

2.4 Synthesis of 4aj in the presence of TEMPO

A mixture of 1a (21 mg, 0.1 mmol), 2j (11 mg, 0.1 mmol), [{RuClz(p-cymene)}-] (3 mg, 5.0
mol %), TEMPO (16 mg, 0.1 mmol) and CsOAc (19 mg, 0.1 mmol) in "AmOH (3.0 mL) was
stirred at 95 °C under open air for 24 hours. The solvent "AmOH was removed under vacuo
and water was added in to the crude reaction mixture which was then extracted with
ethylacetate (25 mL x 2). The organic layer was then washed with brine and dried over
anhydrous Na»SO4. The solvent was removed under vacuo and the crude product obtained
was purified by silica gel (100-200 mesh) column chromatography using 20% EtOAc in
hexane as the eluant to afford 4aj (8 mg, 23%).

2.4 D/H Exchange reaction for the synthesis of 1a-D

A mixture of 1a (21 mg, 0.1 mmol), [{RuClz(p-cymene)}-] (3 mg, 5.0 mol %), and CsOAc
(19 mg, 0.1 mmol) was stirred in D.O (3.0 mL, 95 °C) or CD30OD (3.0 mL, 60 °C) under
argon for 24 hours. The solvent was removed under and the crude product obtained was
purified by silica gel (100-200 mesh) column chromatography using 15-20% EtOAc in
hexane as the eluant. The product did not show any H/D exchange.

2.5 General procedure for the synthesis of indolo[1,2-a]quinazolinones (4aj’-al’)

A mixture of 1a (21 mg, 0.1 mmol), 2j-1 (0.1 mmol), [{RuClz(p-cymene)}-] (3 mg, 5.0 mol
%), and CsOAc (19 mg, 0.1 mmol) in ‘AmOH (3.0 mL) was stirred at 95 °C under open air

for 3 hours. The solvent was removed under vacuo and the crude product obtained was



purified by silica gel (100-200 mesh) column chromatography using 20% EtOAc in hexane
as the eluant to afford 4aj’-al’.

2.6 Optimization of the reaction conditions for 3aa? (Table SI-1)

o

(6] [M] (5 mol %)
Ph additive N
NH (1.0 equiv) ‘
, + I Ph
N l NE?

{AmOH Ph
Ph  95°C, 24 h

1a 2a 3aa

entry catalyst additive solvent 3aa (%)°

1 [RUCI2(PPh3)s] Cu(OAC)2.H-0 tAMOH 0
2 [{RuClz(p-cymene)},] Cu(OAC)2.H20 'AmOH 38
3 Pd(OAC), Cu(OAC)2.H.0 tAMOH 0
4 [(CP*RNCl,)2] Cu(OAC)2.H20 AMOH 0
[Cp*IrCl2]: Cu(OAC)2.H20 AMOH 0

6 [{RuClx(p-cymene)}:] CuBr; 'AmOH 11
7 [{RuClz(p-cymene)}.] CsOAc 'AmOH 79
8 [{RuClz(p-cymene)}.] AgOAC 'AmOH 37
9 [{RuClz(p-cymene)}.] KOAc 'AmOH 31
10 [{RuClz(p-cymene)}2] CsOAc 1,4-dioxane 34
11 [{RuCl2(p-cymene)}2] CsOAc acetonitrile 62
12 [{RuCl2(p-cymene)}-] CsOAc DMF 41
13 [{RuCl2(p-cymene)}-] CsOAc toluene 30
14¢ [{RuClz(p-cymene)}2] CsOAC AmOH 51
15¢ [{RuCl2(p-cymene)}:] CsOAc 'AMOH 77

@Reaction conditions: 1a (0.1 mmol), 2a (0.1 mmol), catalyst (5 mol %), additive (0.1 mmol)
and '"AmOH (3.0 mL) at 95 °C under air for 24 h. Plsolated yields. ‘Catalyst 2.5 mol %.
dCatalyst 7.5 mol %.
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Spectral and analytical data of compounds 3 and 4

7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one (3aa): The title
compound was prepared by following the general procedure 2.2
from indazolone 1a (21 mg, 0.1 mmol) and alkyne 2a (18 mg, 0.1
mmol), which was then purified by column chromatography using
20% EtOAc in hexane to afford white solid of 3aa (30 mg, 79%).
M.p.: 266-268 °C. UV-vis (CHCI3) Amax 325 nm, emax 3700. FTIR
(CHCls, cm™) vmax 1656, 1598, 1554. 'H NMR (500 MHz,
CDCls) & 8.47 (dd, J = 7.9, 1.4 Hz, 1H), 8.26 (d, J = 8.5 Hz, 1H),
8.04 (d, J = 8.2 Hz, 1H), 7.85 (t, J = 8.7 Hz, 1H), 7.56 (t, J = 8.0
Hz, 1H), 7.52 (t, J = 7.5 Hz, 1H), 7.43 (dd, J = 7.6, 1.1 Hz, 1H),
7.36 (d, J = 8.5 Hz, 1H), 7.34-7.25 (m, 10H). *C NMR (125
MHz, CDCl3) 6 170.4, 168.7, 141.6, 139.8, 137.7, 136.2, 133.8,
129.6, 128.7, 128.4, 127.7, 127.6, 126.5, 125.9, 119.4, 115.0,
113.7, 63.2. HRMS (+ESI) Calcd for Co7HigN2O [M+H]™:
387.1497; found: 387.1495. Anal. Calcd for Cy7HisN20: C,
83.92; H, 4.69; N, 7.25. Found: C, 84.06; H, 4.97; N, 7.38.

OMe

O I OMe

3ab

7,7-bis(4-methoxyphenyl)indolo[1,2-a]quinazolin-5(7H)-one

(3ab): The title compound was prepared by following the general
procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and alkyne
2b (24 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ab (28 mg, 63%). M.p.: 269-271 °C. UV-vis (CHCIs)
Jmax 330 NM, emax 9500. FTIR (CHCls, cm™) vmax 1657, 1595,
1556, 1461. 'H NMR (500 MHz, CDCls) 5 8.48 (d, J = 8.0 Hz,
1H), 8.24 (d, J = 8.0 Hz, 1H), 8.01 (d, J = 8.5 Hz, 1H), 7.83 (t, J
= 7.0 Hz, 1H), 7.55 (t, J = 8.0 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H),
7.41(d,J=75Hz, 1H), 7.34 (t, J= 7.5 Hz, 1H), 7.24 (d, J = 8.5
Hz, 4H), 6.80 (d, J = 8.5 Hz, 4H), 3.76 (s, 6H). 13°C NMR (125
MHz, CDCl3) 6 171.0, 168.8, 159.0, 139.6, 137.8, 136.9, 133.8,
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133.7, 129.8, 129.6, 128.5, 127.4, 126.4, 125.9, 119.4, 114.9,
113.7, 113.6, 62.0, 55.2. HRMS (+ESI) Calcd for Ca9H23N203
[M+H]*": 447.1709; found: 447.1703. Anal. Calcd for
C20H22N203: C, 78.01; H, 4.97; N, 6.27. Found: C, 78.21; H,
4.90; N, 6.36.

3ac

7,7-di-p-tolylindolo[1,2-a]quinazolin-5(7H)-one (3ac): The title
compound was prepared by following the general procedure 2.2
from indazolone 1a (21 mg, 0.1 mmol) and alkyne 2c (21 mg, 0.1
mmol) which was then purified by column chromatography using
20% EtOAc in hexane to afford a white solid of 3ac (28 mg,
68%). M.p.: 266-268 °C. UV-vis (CHCI3) Amax 330 nm, emax 4600.
FTIR (CHCIls, cm™) vmax 1656, 1594, 1555, 1460, 743. *H NMR
(500 MHz, CDClI3) 5 8.46 (dd, J = 7.9, 1.4 Hz, 1H), 8.24 (d, J =
8.5 Hz, 1H), 8.01 (d, J = 8.2 Hz, 1H), 7.82 (t, J = 8.6 Hz, 1H),
7.55 (t,J=7.5Hz, 1H), 7.50 (t, J = 8.0, Hz, 1H), 7.42 (d, J = 7.5,
Hz, 1H), 7.33 (t, J = 7.5 Hz, 1H), 7.20 (d, J = 8.5 Hz, 4H), 7.08
(d, J = 8.1 Hz, 4H), 2.30 (s, 6H).3C NMR (125 MHz, CDCl3) &
171.0, 169.0, 140.1, 139.0, 138.1, 137.7, 137.0, 134.0, 129.9,
129.4, 128.9, 128.8, 127.8, 126.7, 126.2, 119.8, 115.2, 113.9,
63.0, 21.2. HRMS (+ESI) Calcd for CoH23N20 [M+H]*:
415.1810; found: 415.1817. Anal. Calcd for CzoH22N20O: C,
84.03; H, 5.35; N, 6.76. Found: C, 83.93; H, 5.18; N, 6.51.




7,7-bis(4-fluorophenyl)indolo[1,2-a]quinazolin-5(7H)-one
(3ad): The title compound was prepared by following the general
procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and alkyne
2d (21 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ad (24 mg, 57% vyield). M.p.: 145-147 °C. UV-vis
(CHCI3) Amax 323 nm, emax 10200. FTIR (CHCl3, cm™) vmax 1656,
1596, 1553, 741. *H NMR (500 MHz, CDCl3) & 8.48 (dd, J = 8.0,
1.4 Hz, 1H), 8.25 (d, J = 8.5 Hz, 1H), 8.05 (d, J = 8.3 Hz, 1H),
7.88-7.84 (m, 1H), 7.58 (t, J = 7.0 Hz, 1H), 7.56-7.53 (m, 1H),
7.40-7.35 (m, 2H), 7.31-7.27 (m, 4H), 7.00-6.95 (m, 4H). °C
NMR (125 MHz, CDCl3) ¢ 169.3 (d, J = 203 Hz), 162.2 (d, J =
246.3 Hz), 139.7, 137.6, 137.2 (d, J = 3.8 Hz), 135.8, 134.0,
130.4 (d, J = 8.8 Hz), 129.7, 129.1, 127.3, 126.7, 126.1, 122.3,
119.4, 115.4 (d, J = 21.3 Hz), 113.8, 62.0. HRMS (+ESI) Calcd
for Co7H17FoN2O [M+H]*: 423.1309; found: 423.1313. Anal.
Calcd for C27H16F2N20O: C, 76.77; H, 3.82; N, 6.63. Found: C,
76.92; H, 3.97; N, 6.45.

7,7-di-m-tolylindolo[1,2-a]quinazolin-5(7H)-one  (3ae): The
title compound was prepared by following the general procedure
2.2 from indazolone 1a (21 mg, 0.1 mmol) and alkyne 2e (21 mg,
0.1 mmol) which was then purified by column chromatography
using 15% EtOAc in hexane to afford white solid of 3ae (27 mg,
65%). M.p.: 196-198 °C. UV-vis (CHCI3) Amax 330 nm, emax 3800.
FTIR (CHCls, cm™) vma 1656, 1598, 1552, 743. *H NMR (500
MHz, CDCl3) 6 8.47 (dd, J = 7.9, 1.5 Hz, 1H), 8.26 (d, J = 85
Hz, 1H), 8.03 (d, J = 8.2 Hz, 1H), 7.84 (t, J = 8.7Hz, 1H), 7.56 (t,
J=7.0Hz 1H), 751 (t, J = 7.0 Hz, 1H), 7.42 (dd, J = 7.6, 1.1
Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H), 7.20-7.05 (m, 8H), 2.26 (s, 6H).
13C NMR (125 MHz, CDCl3) § 170.5, 168.8, 141.5, 139.7, 138.0,
137.8, 136.5, 133.8, 129.6, 129.2, 128.6, 128.5, 128.2, 127.5,
126.4, 125.9, 125.9, 1195, 115.0, 113.6, 63.2, 21.5. HRMS
(+ESI) Calcd for Ca9H23N20 [M+H]*: 415.1810; found:




415.1803. Anal. Calcd for C29H22N20: C, 84.03; H, 5.35; N, 6.76.
Found: C, 84.08; H, 5.60; N, 6.89.

7-phenyl-7-(p-tolyl)indolo[1,2-a]quinazolin-5(7H)-one  (3af):
The title compound was prepared by following the general
procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and alkyne
2f (19 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3af (27 mg, 67%). M.p.: 255-257 °C. UV-vis (CHCIs)
Jmax 320 NM, emax 3400. FTIR (CHCIl3, cm™) vmax 1659, 1598,
1554, 740. '"H NMR (500 MHz, CDCl3) & 8.46 (d, J = 7.9 Hz,
1H), 8.25 (d, J = 8.5 Hz, 1H), 8.03 (d, J = 8.2 Hz, 1H), 7.83 (t, J
= 7.0 Hz, 1H), 7.55 (t, J = 7.0 Hz, 1H), 7.51 (t, J = 8.5 Hz, 1H),
7.42 (d, J =7.5 Hz, 1H), 7.35 (d, J = 7.5 Hz, 1H), 7.33-7.24 (m,
5H), 7.23 (d, J = 9.5 Hz. 2H), 7.09 (d, J = 9.4 Hz, 2H), 2.30 (s,
3H). 3C NMR (125 MHz, CDCls) § 170.7, 168.9, 141.9, 139.9,
138.6, 137.9, 137.7, 136.5, 133.9, 129.7, 129.2, 128.8, 128.8,
128.5, 127.7, 127.6, 126.6, 126.0, 119.6, 115.1, 113.8, 63.1, 21.1.
HRMS (+ESI) Calcd for CasH21N2O [M+H]*: 401.1654; found:
401.1473. Anal. Calcd for C2sH20N20: C, 83.98; H, 5.03; N, 7.00.
Found: C, 83.80; H, 4.92; N, 6.83.

7-(4-fluorophenyl)-7-(p-tolyl)indolo[1,2-a]quinazolin-5(7H)-

one (3ag): The title compound was prepared by following the
general procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and
alkyne 2g (21 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ag (27 mg, 64%). M.p.: 263-265°C. UV-vis (CHCIs)
Jmax 330 NM, emax 3300. FTIR (CHCl3, cm™) vmax 1652, 1598,
1557. *H NMR (500 MHz, CDCls) & 8.47 (dd, J = 7.9, 1.5 Hz,
1H), 8.25 (d, J = 8.5 Hz, 1H), 8.03 (d, J = 8.2 Hz, 1H), 7.84 (t, J
= 8.7 Hz, 1H), 7.56 (t, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 1H),
7.40 (d, J = 7.5 Hz, 1H), 7.35 (t, J = 8.0 Hz, 1H), 7.32-7.26 (m,
2H), 7.19 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.1 Hz, 2H), 6.97 (t, J
= 8.7 Hz, 2H), 2.30 (s, 3H). 3C NMR (125 MHz, CDCls) & 170.4,




168.6, 162.1 (d, J = 246.1 Hz), 161.2, 139.7, 138.5, 137.7 (d, J =
3.8 Hz), 137.4 (d, J = 3.3 Hz), 136.2, 133.8, 130.5 (d, J = 8.8 Hz),
129.6, 129.2, 128.8, 128.4, 127.4, 126.5, 126.0, 119.4, 115.3 (d, J
= 21.3 Hz), 115.0 (d, J = 23.8 Hz), 115.0, 113.7, 62.3, 20.9.
HRMS (+ESI) Calcd for C2sH20FN2O [M+H]*: 419.1560; found:
419.1580. Anal. Calcd for C2sH10FN20: C, 80.37; H, 4.58; N,
6.69. Found: C, 80.43; H, 4.66; N, 6.74.

7-(3-chlorophenyl)-7-(4-fluorophenyl)indolo[1,2-a]quinazolin-
5(7H)-one (3ah): The title compound was prepared by following
the general procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol)
and alkyne 2h (23 mg, 0.1 mmol) which was then purified by
column chromatography using 20% EtOAc in hexane to afford
white solid of 3ah (21 mg, 48%). M.p.:156-159 °C. UV-vis
(CHCI3) Amax 330 nm, emax 4000. FTIR (CHCls, cm™) vmax 1656,
1596, 1554. *H NMR (500 MHz, CDCls) & 8.45 (d, J = 8.0 Hz,
1H), 8.34 (s, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.03 (d, J = 8.2 Hz,
1H), 7.83 (t, J = 7.9 Hz, 1H), 7.60-7.50 (m, 2H), 7.37 (t, J=7.5
Hz, 1H), 7.29-7.17 (m, 7H), 7.04 (d, J = 7.6 Hz, 1H). 1°C NMR
(125 MHz, CDCls) & 170.3, 168.6, 162.7 (d, J = 245.0 Hz), 141.3,
139.4, 137.8, 133.9 (d, J = 12.5 Hz), 133.3 (d, J = 2.5 Hz), 131.7,
131.1, 129.6, 129.1, 126.2, 126.5, 126.4, 125.6, 119.3, 116.3,
115.2, 113.3, 61.9. HRMS (+ESI) Calcd for Ca7H17CIFN,O
[M+H]*: 439.1013; found: 439.1017. Anal. Calcd for
C27H16CIFN2O: C, 73.89; H, 3.67; N, 6.38. Found: C, 74.06; H,
3.54; N, 6.61.

7-phenyl-7-(thiophen-2-yl)indolo[1,2-a]quinazolin-5(7H)-one

(3ai): The title compound was prepared by following the general
procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and alkyne
2i (20 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford light
yellow solid of 3ai (21 mg, 51%). M.p.: 208-210°C. UV-vis
(CHCI3) Amax 315 nm, emax 3200. FTIR (CHCls, cm™) vmax 1656,
1598, 1554. *H NMR (500 MHz, CDCls) & 8.48 (dd, J = 8.0, 1.4
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Hz, 1H), 8.25 (d, J = 8.5 Hz, 1H), 8.02 (d, J = 8.2 Hz, 1H), 7.85
(t, J = 8.7Hz, 1H), 7.60-7.52 (m, 3H), 7.38 (t, J = 7.6 Hz, 1H),
7.29-7.26 (m, 1H), 7.21-7.16 (m, 3H), 7.08 (d, J = 8.1 Hz, 2H),
6.97-6.95 (m, 1H), 2.30 (s, 3H). *C NMR (125 MHz, CDCls) §
169.9, 168.7, 143.8, 139.8, 138.4, 138.0, 137.8, 136.6, 134.0,
129.8, 129.2, 128.3, 127.9, 127.3, 126.7, 126.66, 126.2, 126.0,
119.6, 115.1, 113.8, 60.2, 21.1. HRMS (+ESI) Calcd for
C26H19N20S [M+H]*: 407.1218; found: 407.1081. Anal. Calcd
for C26H18N20OS: C, 76.82; H, 4.46; N, 6.89. Found: C, 76.67; H,
4.41; N, 6.94.

0
CﬁN
I ph
N
Ph
3ba

3-methyl-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one

(3ba): The title compound was prepared by following the general
procedure 2.2 from indazolone 1b (22 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ba (27 mg, 68%). M.p.: 301-303 °C. UV-vis (CHCls)
Jmax 335 nM, emax 3850. FTIR (CHCls, cm™) vmax 1656, 1591,
1556. 'H NMR (500 MHz, CDCl3) & 8.28 (d, J = 1.0 Hz, 1H),
8.15 (d, J = 8.6 Hz, 1H), 8.01 (d, J = 8.2 Hz, 1H), 7.64 (dd, J =
8.6, 1.7 Hz, 1H), 7.55-7.48 (m, 1H), 7.43 (dd, J = 7.6, 1.0 Hz,
1H), 7.37-7.27 (m, 11H), 2.51 (s, 3H). ¥C NMR (125 MHz,
CDClz) 5 170.0, 168.9, 141.8, 140.1, 136.8, 136.4, 135.8, 135.0,
129.3, 128.86, 128.8, 128.5, 127.8, 127.6, 125.9, 119.4, 115.0,
113.7, 63.3, 21.1. HRMS (+ESI) Calcd for C2sH21N20 [M+H]*:
401.1654; found: 401.1667. Anal. Calcd for CzsH2oN20: C,
83.98; H, 5.03; N, 7.00. Found: C, 83.73; H, 5.18; N, 7.36.

Ph
Ph

MeO
N

3ca

3-methoxy-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one

(3ca): The title compound was prepared by following the general
procedure 2.2 from indazolone 1c (24 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ca (25 mg, 60%). M.p.: 295-297°C. UV-vis (CHCI5)
Jmax 340 nm, emax 4250. FTIR (CHCls, cm™) vmax 1656, 1596,
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1561. 'H NMR (500 MHz, CDCls) & 8.21 (d, J = 9.3 Hz, 1H),
8.00 (d, J = 8.3 Hz, 1H), 7.89 (d, J = 3.1 Hz, 1H), 7.53-7.49 (m,
1H), 7.45-7.41 (m, 2H), 7.37-7.24 (m, 11H), 3.94 (s, 3H). 13C
NMR (125 MHz, CDCl3z) 6 169.6, 169.0, 158.2, 141.9, 140.2,
136.7, 132.2, 129.1, 129.0, 128.7, 128.0, 127.8, 126.2, 123.9,
121.3, 117.0, 113.8, 109.6, 63.5, 56.2. HRMS (+ESI) Calcd for
C28H21N202 [M+H]": 417.1603; found: 417.1580. Anal. Calcd for
CogH20N202: C, 80.75; H, 4.84; N, 6.73. Found: C, 80.88; H,
4.97; N, 6.92.

3da

Ph
Ph

3-chloro-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one (3da):
The title compound was prepared by following the general
procedure 2.2 from indazolone 1d (24 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3da (24 mg, 57%). M.p.: 315-317 °C. UV-vis (CHCIs)
Jmax 328 NM, emax 2350. FTIR (CHCls, cm™) vmax 1657, 1589,
1545. 'H NMR (500 MHz, CDCls) & 8.45 (d, J = 2.5 Hz, 1H),
8.21 (d, J = 9.0 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.79 (dd, J =
9.0 Hz, 2.5 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 7.44 (d, J = 7.5 Hz,
1H), 7.37 (t, J = 7.5 Hz, 1H), 7.32-7.25 (m, 10H). 3C NMR (125
MHz, CDCls) 6 170.7, 167.6, 141.5, 139.6, 136.3, 136.2, 134.0,
132.5, 129.2, 128.9, 128.8, 128.6, 127.9, 127.8, 127.5, 127.3,
126.3, 120.9, 116.7, 113.6, 63.3. HRMS (+ESI) Calcd for
C27H1sCIN20 [M+H]*: 421.1108; found: 421.1095. Anal. Calcd
for C27H17CIN20: C, 77.05; H, 4.07; N, 6.66. Found: C, 76.83; H,
3.86; N, 6.92.

3ea

Ph
Ph

3-bromo-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one(3ea):
The title compound was prepared by following the general
procedure 2.2 from indazolone 1e (29 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ea (27 mg, 58%). M.p.: 325-327°C. UV-vis (CHCI5)
Jmax 330 NM, emax 3300. FTIR (CHCl3, cm™) vmax 1655, 1590. 'H
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NMR (500 MHz, CDCls) ¢ 8.61 (d, J = 2.4 Hz, 1H), 8.15 (d, J =
9.0 Hz, 1H), 7.96 (d, J = 8.3 Hz, 1H), 7.92 (dd, J = 9.0, 2.4 Hz,
1H), 7.53 (t, J=9.0 Hz, 1H), 7.44 (d, J = 7.5 Hz, 1H), 7.37 (t, J =
7.5 Hz, 1H), 7.33-7.27 (m, 10H). °C NMR (125 MHz, CDCls) &
170.9, 167.7, 141.7, 139.7, 137.1, 136.8, 136.5, 132.5, 129.2,
129.0, 128.8, 128.1, 128.0, 126.5, 121.2, 120.2, 117.1, 113.9,
63.7. HRMS (+ESI) Calcd for Co7H1sBrN2O [M+H]": 465.0602;
found: 465.0428. Anal. Calcd for Cx7H17BrN2O: C, 69.69; H,
3.68; N, 6.02. Found: C, 69.90; H, 3.49; N, 5.80.

3fa

1-methyl-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one (3fa):
The title compound was prepared by following the general
procedure 2.2 from indazolone 1f (22 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford light
brown solid of 3fa (26 mg, 65%). M.p.: 246-248 °C. UV-vis
(CHCI3) Amax 334 nm, emax 1500. FTIR (CHCls, cm™) vmax 1656,
1598, 1589. *H NMR (500 MHz, CDCls) & 8.47 (d, J = 7.9 Hz,
1H), 8.27 (d, J = 8.6 Hz, 1H), 7.87-7.84 (m, 2H), 7.56 (t, J = 6.7
Hz, 1H), 7.33-7.27 (m, 11H), 7.16 (d, J = 7.6 Hz, 1H), 2.54 (s,
3H). C NMR (125 MHz, CDCls) § 170.7, 168.7, 141.7, 139.9,
139, 137.8, 133.8, 133.3, 129.6, 128.7, 128.7, 128.4, 127.6, 127.1,
126.6, 126.4, 115.1, 114.4, 63.0, 22.0. HRMS (+ESI) Calcd for
C2sH21N20 [M+H]":401.1654; found: 401.1659. Anal. Calcd for
C2sH20N20: C, 83.98; H, 5.03; N, 7.00. Found: C, 84.26; H, 5.07;
N, 7.28.

3ga

9-methoxy-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one

(3ga): The title compound was prepared by following the general
procedure 2.2 from indazolone 1g (24 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford off white
solid of 3ga (24 mg, 58%). M.p.: 289-291 °C. UV-vis (CHCIs)
Jmax 338 nM, emax 1250. FTIR (CHCls, cm™) vmax 1656, 1598,
1552. *H NMR (500 MHz, CDCls) & 8.46 (dd, J = 7.9, 1.4 Hz,
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1H), 8.19 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 8.9 Hz, 1H), 7.84-7.80
(m, 1H), 7.56-7.52 (m, 1H), 7.35-7.27 (m, 10H), 7.00 (dd, J = 8.9,
2.7 Hz, 1H), 6.95 (d, J = 2.7 Hz, 1H), 3.82 (s, 3H). 13C NMR (125
MHz, CDCl3) ¢ 170.1, 168.7, 157.7, 141.6, 138.0, 137.6, 133.7,
133.2, 129.6, 128.7, 128.4, 127.7, 126.3, 119.4, 114.7, 114.4,
113.8, 113.2, 63.5, 55.7. HRMS (+ESI) Calcd for CzsH21N20>
[M+H]": 417.1603; 417.1590. Anal. Calcd for
C2sH20N202: C, 80.75; H, 4.84; N, 6.73. Found: C, 80.71; H,
4.83; N, 6.51.

found:

Cl
3ha

9-chloro-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one (3ha):
The title compound was prepared by following the general
procedure 2.2 from indazolone 1h (24 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford off white
solid of 3ha (22 mg, 53%). M.p.: 305-307 °C. UV-vis (CHCIs)
Jmax 340 nM, emax 1050. FTIR (CHCls, cm™) vmax 1656, 1596,
1552. *H NMR (500 MHz, CDCls) & 8.47 (dd, J = 7.9, 1.5 Hz,
1H), 8.16 (d, J = 8.5 Hz, 1H), 7.96 (d, J = 8.7 Hz, 1H), 7.87-7.82
(m, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.49 (dd, J = 8.7, 2.2 Hz, 1H),
7.38 (d, J = 2.2 Hz, 1H), 7.34-7.27 (m, 10H). *C NMR (125
MHz, CDCls) 4 170.0, 168.4, 140.9, 138.3, 138.1, 137.4, 133.9,
131.5, 129.8, 128.8, 128.6, 128.6, 128.0, 127.7, 126.7, 119.4,
1147, 1145, 63.2. HRMS (+ESI) Calcd for Cz7H18CIN2O
[M+H]": 421.1108; 421.1095. Anal. Calcd for
C27H17CIN2O: C, 77.05; H, 4.07; N, 6.66. Found: C, 76.82; H,
4.18; N, 6.40.

found:.

3ia

9,10-dimethyl-7,7-diphenylindolo[1,2-a]quinazolin-5(7H)-one

(3ia): The title compound was prepared by following the general
procedure 2.2 from indazolone 1i (24 mg, 0.1 mmol) and alkyne
2a (18 mg, 0.1 mmol) which was then purified by column
chromatography using 20% EtOAc in hexane to afford white
solid of 3ia (26 mg, 64%). M.p.: 277-279 °C. UV-vis (CHCI3)
Jmax 333 NM, emax 950. FTIR (CHCls, cm™) vmax 1657, 1601, 1547.
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'H NMR (500 MHz, CDCls) & 8.46 (dd, J = 8.0, 1.4 Hz, 1H), 8.26
(d, J = 8.5 Hz, 1H), 7.85-7.82 (m, 1H), 7.81 (s, 1H), 7.55 (t, J =
7.0 Hz, 1H), 7.34-7.25 (m, 10H), 7.15 (s, 1H), 2.44 (s, 3H), 2.30
(s, 3H). BC NMR (125 MHz, CDClz) & 170.5, 168.8, 141.9,
137.9, 137.8, 137.3, 134.6, 133.7, 133.6, 129.5, 128.7, 128.3,
128.2, 127.5, 126.3, 119.4, 115.0, 114.8, 63.1, 20.6, 19.8. HRMS
(+ESI) Calcd for C29H23N2O[M+H]": 415.1810; found: 415.1812.
Anal. Calcd for C29H22N20: C, 84.03; H, 5.35; N, 6.76. Found: C,
84.34; H, 5.24; N, 6.50.

N—N npr

Et

4aj

12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-a]indazol-
10-one (4aj): The title compound was prepared by following the
general procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and
alkyne 2j (11 mg, 0.1 mmol) which was then purified by column
chromatography using 15% EtOAc in hexane to afford a brown
thick liquid of 4aj (21 mg, 62%). UV-vis (CHCI3) Amax 300 nm,
emax 13850. FTIR (CHCls, cm™) vmax 1719, 1656, 1608, 1501. H
NMR (500 MHz, CDCls) 6 7.87 (d, J = 7.9 Hz, 1H), 7.61-7.58
(m, 1H), 7.49 (d, J = 8.3 Hz, 1H), 7.38-7.34 (m, 1H), 7.26-7.28
(m, 1H), 7.20-7.14 (m, 2H), 7.06-7.03 (m, 1H), 4.04 (d, J = 17.4
Hz, 1H), 3.26 (d, J = 17.3 Hz, 1H), 2.58-2.52 (m , 1H), 2.42-2.26
(m, 2H), 2.01-1.94 (m, 1H), 1.27-1.10 (m, 1H), 1.06-0.98 (m,
1H), 0.83 (t, J = 7.3 Hz, 6H). 3C NMR (125 MHz, CDCl3) 5
206.8, 159.0, 138.2, 136.7, 134.7, 131.8, 128.9, 124.3, 122.5,
122.1, 120.9, 119.5, 109.8, 107.9, 67.4, 47.2, 40.9, 36.4, 16.8,
13.6, 7.2. HRMS (+ESI) Calcd for C2iH23N202 [M+H]":
335.1759; found: 335.1758. Anal. Calcd for CiH2N202: C,
75.42; H, 6.63; N, 8.38. Found: C, 75.77; H, 6.41; N, 8.05.
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8-methyl-12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-
alindazol-10-one (4bj): The title compound was prepared by
following the general procedure 2.2 from indazolone 1b (22 mg,
0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford a yellow gummy liquid of 4bj (22 mg, 63%). UV-vis
(CHCI3) Amax 298 nm, emax 3250. FTIR (CHCls, cm™) vmax 1719,
1656, 1500. NMR (400 MHz, ) 4 7.64 (s, 1H), 7.40 (d, J = 3.9 Hz,
2H), 7.38-7.31 (m, 1H), 7.25-7.21 (m, 1H), 7.18 (d, J = 7.5 Hz,
1H), 7.02 (t, J = 7.5 Hz, 1H), 4.03 (d, J = 17.3 Hz, 1H), 3.24 (d, J
= 17.3 Hz, 1H), 268-2.46 (m, 1H), 2.43 (s, 3H), 2.42-2.24 (m,
2H), 1.98-1.80 (m, 1H), 1.25-1.17 (m, 1H), 1.05-0.98 (m, 1H),
0.83 (t, J = 7.3 Hz, 6H). *3C NMR (100 MHz, CDCls) § 207.1,
159.3, 142.0, 136.7, 134.8, 131.0, 127.9, 124.8, 122.5, 122.3,
119.8, 111.2, 107.9, 68.1, 48.5, 42.4, 37.5, 21.2, 18.1, 13.8, 7.4.
HRMS (+ESI) Calcd for C22H2sN202 [M+H]*: 349.1916; found:
349.1920. Anal. Calcd for C22H2aN202: C, 75.83; H, 6.94; N,
8.04. Found: C, 75.49; H, 7.27; N, 8.16.

N—N npp

Et

4dj

8-chloro-12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-

alJindazol-10-one (4dj): The title compound was prepared by
following the general procedure 2.2 from indazolone 1d (24 mg,
0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford yellow gummy liquid of 4dj (20 mg, 54%). UV-vis
(CHCI3) Amax 304 nm, emax 4800. FTIR (CHCls, cm™) vmax 1719,
1656, 1493. *H NMR (500 MHz, CDCls) & 7.83 (d, J = 2.0 Hz,
1H), 7.54 (dd, J = 8.7, 2.0 Hz, 1H), 7.43 (dd, J = 8.7, 0.4 Hz, 1H),
7.38-7.34 (m, 1H), 7.23 (d, J = 7.8 Hz, 1H), 7.19-7.17 (m, 1H),
7.08-7.05 (m, 1H), 4.06 (d, J = 17.6 Hz, 1H), 3.22 (d, J = 17.6
Hz, 1H), 2.53-2.47 (m, 1H), 2.41-2.24 (m, 2H), 1.98-1.92 (m,
1H),1.30-1.20 (m, 1H), 1.05-0.99 (m, 1H), 0.83 (t, J = 7.7 Hz,
6H). 3C NMR (125 MHz, CDCl3) & 206.8, 158.1, 136.6, 136.4,
134.7, 132.2, 129.01, 126.5, 123.9, 122.9, 122.0, 120.5, 110.9,
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107.9, 67.6, 46.8, 41.0, 36.4, 16.8, 13.6, 7.2. HRMS (+ESI) Calcd
for C21H22CIN202 [M+H]*: 369.1369; found: 369.1361. Anal.
Calcd for C21H2:CIN202: C, 68.38; H, 5.74; N, 7.59. Found: C,
68.47; H, 5.71; N, 7.90.

N—N npr

Et

4ej

8-bromo-12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-
alindazol-10-one (4ej): The title compounds was prepared by
following the general procedure 2.2 from indazolone le (29 mg,
0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford yellow gummy liquid of 3ej (24 mg, 59%). UV-vis
(CHCI3) Amax 304 nm, emax 2200. FTIR (CHCls, cm™) vmax 1719,
1659, 1603, 1500, 1468. *H NMR (500 MHz, CDCl3) § 7.98 (d, J
= 1.9 Hz, 1H), 7.66 (dd, J = 8.7, 1.9 Hz, 1H), 7.40-7.38 (m, 1H),
7.35(d, J=7.7 Hz, 1H), 7.23 (d, J = 7.9 Hz, 1H), 7.18 (d, J = 7.6
Hz, 1H), 7.05 (t, J = 7.5 Hz, 1H), 4.05 (d, J = 17.5 Hz, 1H), 3.22
(d, J=17.5Hz, 1H), 2.53-2.47 (m, 1H), 2.42-2.23 (m, 2H), 1.98-
1.94 (m, 1H), 1.30-1.18 (m, 1H), 1.10-0.86 (m, 1H), 0.83 (t, J =
7.3 Hz, 6H). °C NMR (125 MHz, CDCls) & 206.8, 157.8, 136.8,
136.4, 134.8, 134.7, 129.0, 127.0, 122.9, 122.0, 120.9, 113.5,
111.2, 108.0, 67.6, 46.8, 41.0, 36.4, 16.8, 13.6, 7.2. HRMS
(+ESI) Calecd for C21H22BrN202 [M+H]*: 413.0864; found:
413.0863.

N—N npr

Et

4fj

2-methyl-12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-

alindazol-10-one (4fj): The title compound was prepared by
following the general procedure 2.2 from indazolone 1f (22 mg,
0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford yellow gummy liquid of 4fj (22 mg, 64%). UV-vis
(CHCI3) Amax 300 nm, emax 9650. FTIR (CHCls, cm™) vmax 1719,
1656, 1502. *H NMR (500 MHz, CDCls) & 7.86 (d, J = 7.9 Hz,
1H), 7.58 (t, J = 7.7 Hz, 1H), 7.50 (d, J = 8.3 Hz, 1H), 7.14 (t, J =
7.5 Hz, 1H), 7.10-7.05 (m, 2H), 6.85 (d, J = 7.7 Hz, 1H), 4.00 (d,
J =17.3 Hz, 1H), 3.23 (d, J = 17.2 Hz, 1H), 2.57-2.51 (m, 1H),
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2.37 (s, 3H), 2.37-2.26 (m, 2H), 2.00-1.93 (m, 1H), 1.31-1.14 (m,
1H), 1.06-1.00 (m, 1H), 0.84-0.80 (m, 6H). °C NMR (125 MHz,
CDCls3) 6 206.9, 158.9, 139.2, 138.0, 136.7, 131.8, 131.7, 124.2,
123.3, 121.9, 120.8, 119.4, 109.7, 108.7, 67.4, 47.2, 40.8, 36.4,
21.6, 16.8, 13.6, 7.2. HRMS (+ESI) Calcd for C22H25N20:
[M+H]": 349.1916; found: 349.1918.

N-N npy

Et O

4gj

2,3-dimethyl-12-(2-oxobutyl)-12-propyl-10H,12H-
indazolo[1,2-a]indazol-10-one (4gj): The title compound was
prepared by following the general procedure 2.2 from indazolone
1g (24 mg, 0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which
was then purified by column chromatography using 15% EtOAc
in hexane to afford gummy liquid of 4gj (18 mg, 51%). UV-vis
(CHCI3) Amax 300 nm, emax 3700. FTIR (CHCls, cm™) vmax 1719,
1654, 1610, 1500. *H NMR (500 MHz, CDCls) § 7.85 (dd, J =
7.8, 0.8 Hz, 1H), 7.59-7.56 (m, 1H), 7.49 (d, J = 8.3 Hz, 1H),
7.15-7.10 (m, 1H), 7.06 (s, 1H), 6.94 (s, 1H), 3.99 (d, J = 17.2
Hz, 1H), 3.22 (d, J = 17.2 Hz, 1H), 2.57-2.50 (m, 1H), 2.40-2.30
(m, 2H), 2.32 (s, 3H), 2.25 (s, 3H), 1.97-1.91 (m, 1H), 1.25-1.15
(m, 1H), 1.15-0.94 (m, 1H), 0.85-0.80 (m, 6H). *C NMR (125
MHz, CDCls) 6 207.0, 158.9, 138.0, 137.4, 134.8, 132.0, 131.6,
130.8, 124.2, 123.1, 120.5, 119.1, 109.6, 109.2, 67.4, 47.3, 40.8,
36.4, 20.2, 19.7, 16.8, 13.6, 7.2. HRMS (+ESI) Calcd for
C23H27N20, [M+H]": 363.2072; found: 363.2073. Anal. Calcd for
Ca23H26N202: C, 76.21; H, 7.23; N, 7.73. Found: C, 76.04; H,
7.29; N, 7.62.

N—N rpy

Et O
Cl

4ij

2-chloro-12-(2-oxobutyl)-12-propyl-10H,12H-indazolo[1,2-

alindazol-10-one (4ij): The title compound was prepared by
following the general procedure 2.2 from indazolone 1i (24 mg,
0.1 mmol) and alkyne 2j (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford light yellow solid of 4ij (18 mg, 50%). UV-vis (CHCIs)
Jmax 300 M, emax 3450. FTIR (CHCls, cm™) vmax 1720, 1653,
1500. M.p.: 172-174 °C. *H NMR (500 MHz, CDCl3) § 7.85 (d, J
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= 7.7 Hz, 1H), 7.60 (t, J = 7.3 Hz, 1H), 7.45 (d, J = 8.2 Hz, 1H),
7.32 (d, J = 8.1 Hz, 1H), 7.25-7.13 (m, 3H), 4.09 (d, J = 17.7 Hz,
1H), 3.20 (d, J = 17.9 Hz, 1H), 2.49-2.33 (m, 3H), 1.92 (t, J =
12.7 Hz, 1H), 1.30-1.10 (m, 1H), 1.10-1.00 (m, 1H), 0.89-0.83
(m, 6H). C NMR (125 MHz, CDCls) & 206.6, 159.3, 138.5,
136.9, 135.6, 132.0, 128.9, 127.6, 124.4, 122.4, 121.4, 119.5,
109.7, 108.6, 67.3, 46.9, 41.1, 36.2, 16.8, 13.6, 7.2. HRMS
(+ESI) Calcd for C21H22CIN20. [M+H]™: 369.1369; found:
369.1367. Anal. Calcd for C21H21CIN202: C, 68.38; H, 5.74; N,
7.59. Found: C, 68.65; H, 5.40; N, 7.78.

12-butyl-12-(2-oxopentyl)-10H,12H-indazolo[1,2-a]indazol-
10-one (4ak): The title compound was prepared by following the
general procedure 2.2 from indazolone 1a (21 mg, 0.1 mmol) and
alkyne 2k (14 mg, 0.1 mmol) which was then purified by column
chromatography using 15% EtOAc in hexane to afford light
brown solid of 4ak (25 mg, 63%). UV-vis (CHCI3) Amax 300 nm,
emax 3300. FTIR (CHCl3, cm™) vmax 1718, 1656, 1605, 1500. *H
NMR (500 MHz, CDCl3) & 7.87 (d, J = 7.9 Hz, 1H), 7.59 (t, J =
7.2 Hz, 1H), 7.50 (d, J = 9.3 Hz, 1H), 7.36 (t, J = 7.6 Hz, 1H),
7.26 (d,J=6.3 Hz, 1H), 7.19(d, J=8.1 Hz, 1H), 7.16 (t, J = 7.1
Hz, 1H), 7.05 (t, J = 7.5 Hz, 1H), 4.04 (d, J = 17.4 Hz, 1H), 3.23
(d, J=17.4 Hz, 1H), 2.60-2.50 (m, 1H), 2.31-2.20 (m, 2H), 2.06-
1.95 (m, 1H), 1.42-1.32 (m, 2H), 1.28-1.17 (m, 2H), 1.02-0.90
(m, 2H), 0.77 (t, J = 6.9 Hz, 3H), 0.71 (t, J = 7.4 Hz, 3H). 1°C
NMR (125 MHz, CDCls) 6 206.5, 159.0, 138.3, 136.8, 134.7,
131.8, 128.9, 124.3, 1225, 122.1, 120.1, 119.5, 109.8, 107.9,
67.4,47.5, 45.2, 38.6, 25.5, 22.3, 16.6, 13.8, 13.3. HRMS (+ESI)
Calcd for CoasHz7N202 [M+H]": 363.2072; found: 363.2075.
Anal. Calcd for Ca3H2sN202: C, 76.21; H, 7.23; N, 7.73. Found:
C, 75.89; H, 7.01; N, 7.74.

19




@NH
N

4aj'

(E)-6a-propyl-7-propylidene-6a,7-dihydroindolo[1,2-
aJquinazolin-5(6H)-one (4aj’): The title compound was prepared
by following the general procedure 2.5 from indazolone la (21
mg, 0.1 mmol) and alkyne 2j’ (11 mg, 0.1 mmol) which was then
purified by column chromatography using 15% EtOAc in hexane
to afford a yellow thick gum of 4aj’ (10 mg, 33%). UV-vis
(CHCI3) Amax 296 nm, emax 3850. FTIR (CHCls, cm™) vmax 1663,
1596, 1491. *H NMR (500 MHz, CDCls) & 8.09 (dd, J = 7.8, 1.5
Hz, 1H), 7.64-7.59 (m, 1H), 7.58 (d, J = 7.7 Hz, 1H), 7.48 (d, J =
8.0 Hz, 1H), 7.22 (t, J = 7.7 Hz, 1H), 7.20-7.14 (m, 2H), 6.95-
6.89 (m, 1H), 6.31 (s, 1H), 5.70 (t, J = 7.1 Hz, 1H), 2.61 (pentate,
J=7.4 Hz, 2H), 2.17-2.02 (m, 1H), 1.77-1.72 (m, 1H), 1.23 (t, J
= 7.5 Hz, 3H), 1.19-1.09 (m, 2H), 0.75 (t, J = 7.4 Hz, 3H). *C
NMR (125 MHz, CDCl3) 6 162.2, 148.4, 139.9, 138.0, 133.4,
129.4, 128.9, 126.3, 126.0, 125.3, 1234, 122.3, 122.1, 120.7,
107.6, 80.2, 42.1, 22.0, 17.6, 14.0, 13.8. HRMS (+ESI) Calcd for
C21H23sN20 [M+H]*:319.1810; found: 319.1812. Anal. Calcd for
Co1H2N20: C, 79.21; H, 6.96; N, 8.80. Found: C, 79.30; H, 7.31;
N, 8.69.

©\)LNH
N

4ak’

(E)-6a-butyl-7-butylidene-6a,7-dihydroindolo[1,2-

aJquinazolin-5(6H)-one and (Z)-6a-butyl-7-butylidene-6a,7-
dihydroindolo[1,2-a]quinazolin-5(6H)-one (4ak’, E:Z = 24:1):
The title compounds were prepared by following the general
procedure 2.5 from indazolone 1a (21 mg, 0.1 mmol) and alkyne
2k’ (14 mg, 0.1 mmol) which was then purified by column
chromatography using 15% EtOAc in hexane to afford yellow
solid of 4ak’ (12 mg, 36%). M.p.: 164-166 °C. UV-vis (CHCIs)
Jmax 295 NM, emax 3750. FTIR (CHCl3, cm™) vmax 1663, 1594,
1491, 1461. *H NMR (500 MHz, CDCl3) § 8.25 (dd, J = 7.7, 1.9
Hz, 0.04H), 8.09 (dd, J = 7.8, 1.5 Hz, 0.96H), 7.68-7.62 (m,
0.08H), 7.64-7.56 (m, 1.92H), 7.48 (d, J = 8.0 Hz, 0.96H), 7.38
(d, J = 6.6 Hz, 0.04H), 7.33-7.29 (m, 0.08H) 7.22 (t, J = 7.7 Hz,
1H), 7.20-7.10 (m, 1.92H), 6.95-6.85 (m, 1H), 6.35 (bs, 1H), 6.17
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(t, J = 8.1 Hz, 0.04H), 5.77-5.66 (m, 0.96H), 2.76 (q, J = 6.8 Hz,
0.08H), 2.57 (q, J = 7.4 Hz, 1.92H), 2.18-2.05 (m, 1H), 1.82-1.60
(m, 4H), 1.45-1.37 (m, 0.12H), 1.28-1.22 (m, 0.12H), 1.19-1.01
(m, 5.76H), 0.96 (t, J = 7.4 Hz, 0.12H), 0.73 (t, J = 7.0 Hz,
2.88H). *C NMR (125 MHz, CDCls) & 162.1, 148.3, 139.8,
138.2, 133.2, 130.4, 129.3, 128.8, 126.0, 125.1, 124.6, 123.3,
122.2, 120.5, 107.5, 80.3, 39.4, 30.4, 26.3, 22.6, 22.2, 14.0, 13.8.
HRMS (+ESI) Calcd for Ca3H27N2O [M+H]*: 347.2123; found:
347.2126. Anal. Calcd for C23H2sN20: C, 79.73; H, 7.56; N, 8.09.
Found: C, 79.79; H, 7.30; N, 7.68.

4al’

(E)-7-ethylidene-6a-phenyl-6a,7-dihydroindolo[1,2-
aJquinazolin-5(6H)-one (4al’): The title compound was prepared
by following the general procedure 2.5 from indazolone la (21
mg, 0.1 mmol) and alkyne 21" (13 mg, 0.1 mmaol) which was then
purified by column chromatography using 20% EtOAc in hexane
to afford white solid of 4al’ (22 mg, 65%). M.p.: 209-211 °C.
UV-vis (CHCI3) Amax 347 nm, emax 3850. FTIR (CHCl3, cm™) vinax
1666, 1591, 1491, 1463. 'H NMR (500 MHz, CDCls) & 7.99 (dd,
J=178, 1.4 Hz, 1H), 7.63 (d, J = 7.6 Hz, 1H), 7.51-7.44 (m, 4H),
7.28-7.17 (m, 5H), 7.14-7.10 (m, 1H), 7.02-6.98 (m, 1H), 6.61
(bs, 1H), 5.46 (q, J = 7.3 Hz, 1H), 2.03 (d, J = 7.4 Hz, 3H). *C
NMR (125 MHz, CDCl3z) 6 162.9, 148.7, 142.8, 142.6, 140.2,
133.2, 129.4, 128.8, 128.1, 128.0, 127.9, 126.4, 126.3, 125.6,
125.2, 123.9, 122.8, 122.2, 121.1, 107.9, 82.1, 14.4. HRMS
(+ESI) Calcd for CzsH19N2O [M+H]": 339.1497; found:
339.1501. Anal. Calcd for C23H1sN20: C, 81.63; H, 5.36; N, 8.28.
Found: C, 81.87; H, 5.04; N, 8.02.
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File Edit View Process Help

CIEEEEREEE]

Single Mass Analysis

Tolerance = 10.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off

Honoisotopic Mass, Even Electron lons

1132 formula(e) evaluated with 20 results within limits (upto 5 closest results for each mase)

Elements Used:

C:0-100 H: 050 N: 0-50 01030

Mass Cale. Mass | mDa | PPM | DBE [ Formula c[Hu[n]oO
87140 27149 02 0 9 10 o

370489 06 15 75 Cll HIS N0 06 1 18 10 6

3671502 07 -18 125 Ci2 HI5 NI4 02 2 015 w2

3671503 -08 -21 15 Cl4 HZ7 O12 u 7 12

|6 19 49 25 Cl0 H3 N6 010 0 3B 6 10

KGH-14_21112017_018 531 (4.616)

1: TOF MS ES+
37Te+006
100 387.1495
o
N
N
%
3aa
[388.1527
i ) " L "

T T T T T T T T T T T T T T ; T T . T T T T T T miz
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File Edit View Process Help

FECEEEEE

Single Mass Analysis
Tolerance = 100.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
472 formula(e) evaluated with 103 results within limits (all results (up to 1000) for each mass)
Elements Used.
C:0-100 H: 0-50 N 0-5 0:0-20
Mass. Calc. Mass. mDa | PPM DBE | Formula C H N [
4471703 3
4471714 -11 -25 15 C16 H31 014 16 31 1
4471727 -24 -54 6.5 C17 H27 N4 010 17 pi 4 10 i
KGH-17_10102018_209_3729 537 (4 673
1. TOF MS ES+
1.33e+007
100+ 4471703
OMe
]
OMe
3ab
4481746
4471054
e r T v r v ysaman r v v T T v r v e r T——T T v T — T T T o T v T miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200
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IS Elemental Comp:
File Edit View Process Help

o 2leE & M o x|

Single Mass Analysis
Tolerance = 60.0mDa / DBE: min =15, max = 50.0

Element prediction: OFf

Number of isatape peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lans

448 formula(e) evaluated with 53 results within limits (all results (up to 1000) for each mass)

Elements Used:

i

Mass [ Calc.Msss | mDa | PPM__| DBE | Formula [-AT_[i-FITNorm [FitConf% | € | H [N] O |
4151817 415816 04 02 15  Cl6 H3L 0L o918 7404 0.06 I )
4151810 195 €29 H23 N2 O 9875
45182 12 20 65 CI7 H2 N4 OB 9L2 6012 i

KGH-15_02042018_004 434 (3.778)AM2 (4r.30000.0 556.28,0.00 LS 10); ABS
1:TOF S ES+

4311758
b
4331004

4473 5044737

—Z

3ac

5.35e+007

1137 4404 1178 4402
3
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o]
l416.1809
520873 3241228 3531289 445 1476 34 1942
110.0851 1299885 195 0755 Bogamos, Lo |
Tt Mool
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B3 Elemental Cor
File Edit View Process Help

CECEE )

For Help, press F1

Single Mass Analysis z
Tolerance = 100.0mDa / DBE: min =-1.5, max = 60.0 M
Element prediction: Off
Number of isctope peaks used for i-FIT = 3 =
Monaisotopic Hass, Even Electron lons
4836 formulae) evaluated with 1200 resuts within limits (all resuits (up to 1000) for each mass)
Elements Used: o
Mass [ Calc.Mass_ | mDa | PPM__| DBE | Formula [i-FT_[i-FITNorm | FitConf% | C | H [ N | 0 | F [ B
CEEE 01 02 05 Cl0 HI N 07 F6 013 9865 001 0oa 4 T 6 ]
01 02 35 CBHIBNIOIR 018 10291 000 8 18 10 7 3
03 07 105 I8 HO N OT F 8996 8123 003 B 0 4 7 1
03 07 85 14 HI6 N8 02 F5 8989 7472 006 4 16 8 2 5
04 09 195 I HIN2OR 8991 7589 005 77 2 1 2
431518 05 12 195 G2 HIS N8 02 894 188 004 2 15 8 2 -
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o
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emental Composit
File Edit View Process Help

o 2leE & M o x|

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-15, max = 50.0
Element prediction: Off
Monoisctopic Mass, Even Electron lons
333 formula(e) evaluated with 76 results within limits (all results {up to 1000) for each mass)
Elements Used
C:0-100 H: 0-100 1010 005
Mass Colc.Mess | mDa [ PPM [ DBE [ Formula c[H[N]O -
4151803 2 1
451770 33 18 155 Cad HI3 NA 03 u B 1 3
45182 39 94 115 C18 H3 N8 04 B B 8 4
4151743 60 145 165 20 HIO NI0 O n 19 10 1 2
KGH-51_01052019_007 154 (3.970)
1:TOF NS ES+
1.37e+006
1004 4151803
o |
1416.1858
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e Edit Process Help

o 2leE & M o x|

Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-15, max = 50.0

Element prediction: Off

Manoisotopic Mass, Even Electron lons

3186 formula(e} evaluated with 620 results within limits (all results (up to 1000) for each mass)

Elements Used:

€:0-100 H 0-50 .05 0020 F0-10
Mass [ Cslc.Msss | mDa | PPM__| DBE | Formula [c[n[n[O]F] -
410155 15 36 15  Cl5 M2 OIZF 5% 1 [}
4101560 20 48 195 Q8 HON2OF 28 20 11
4101601 21 50 15 Cl0 H26 Na 010 3 0 % 4 10 3 ~
KGH-16_10102018_200_3728 487 (4238)
1: TOF WS ES+
73364006
00, 4101580
o
|420.1507
h iz
AR B ks e R w A RSN LR sy RARA Ay RS e R e By A s S s o L MR Y AR Ras Y i R T T T Ty
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[B? Elemental Compositi
File Edit View Process Help

© aiejE 8 M of x|

Single Mass Analysi z
Tolerance = 100.0mDa / DBE: min =-1.5, max = 50.0 M
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
26140 formula(e) evaluated with 4972 results within limits (allresults (upto 1000) for each mass)
Elements Used °
Mass [ Calc.Mass_| mDa | PPM | DBE | Formula [i-FT_[i-FTNorm [FitConf% | C [ H | N | 0 [c[ F | -
W@I010 07 16 45 C6 A4 NIZ OB F3 6653 14032 000 5 1 3 m
49104 07 A6 05 C6HIENL2OCRFS 629 12502 000 6 18 12 1 2z
4991010 07 16 55 €20 HZ 03 CBF G641 13705 000 20 2 3 3 1
4391009 08 18 125 CI7 HISNBOCIF3 6545 4142 159 1715 8 1 1 3
491025 08 18 155 G2 HIB N2 02 CI 2 6565 605 023 o1 2 2 1 2
491025 08 18 55 9 HI NI O4 F6 649 14512 000 9 1 10 4 6 -
26062018_281_5195
KGH-42_26002019_004 136 (2.505) A2 (Ar.30000.0,556.27,0.00.L5 1) 1. TOF S ES*
25524007
100 4391017
o]
4411020
4421056
4300477.f 6412866 835.4919 877.2429
873818 1554955 2081140 2530531 979 03 328.0999 3440703 M LRI 5371843 605.4021.° 0 6762493690.1590 8022980 % 2 2 899.2084 9564127 1007 2969 10853667 11348173 11974531
50 100 150 200 250 300 350 400 450 500 550 600 550 700 750 800 850 900 950 1000 1050 1100 1150 1200
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Hanaisotapic Mass, Even Electron lons
433 formula(e) evaluated with 90 results within limits (all results (up to 1000) for each mass)
Elements Used
€:0-100 H 0-50 N 0-5 0:0-20
[[Mass [Calc:Mass [ mbDa [PPM [ DBE [Formula [cTH[NTO] -
011667 40li672 05 12 65 Cl6 H25 Ni OB B 25 4 8 @
15 C15 HO 012 15 2 12
) B2 >
KGH-27_10102018_209_3731493 (4 269
1:TOF NS ES+
2.15e+007
100, 4011667
o
4021673
I 1
AR R A e L B RSN LR s R L o B 1 s 1 S O s e Bt A M A R A R A A A
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

For Help, press F1
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 0.0
Element prediction: OFf
Monoisotopic Mass, Even Electron lans
447 formula(e) evaluated with 07 results within limits (all results (up to 1000) for each mass)
Elements Used:
€:0-100 H 0-50 .05 0020
Mass Calc.Mass | mDa | PPM__| DBE | Formula [clnn][o] -
47580 417562 17 41 155 (23 H2L N4 O4 ER [}
417.160: 195 C28 HaL N2 02 B A 2 2
417,160 15 5 H9 013 5 2 3 ~
KGH-25_10102018_209_3730 477 (4.152
1: TOF WS ES+
6.548+006
00, 417.1580
o
14181616 3ca
1
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Spedrum No = :34408
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
1821 formula(e) evaluated with 351 results within limits (all results (up to 1000) for each mass)
Elements Used
C:0-100 H: 0-100 N:0-10 005 Clo-8
Mass Calc.Mass | mDa | PPM__| DBE | Formula [clH[NJoJa] -
211095 424095 00 00 15 IS H9 N4 O CH 5B 4 1 4 ]
1089 14 245 (€28 HI3 N4 O 28 13 4 1
4211104 55 €20 H28 03 C3 20 28 ER]
421.1086 105 €21 H23 N2 03 CI2 21 23 2 3 2
4211108 195 €27 HI18 N2 O CI 27 18 2 1 1
421.1077 18 65 C16 H24 N6 O CB3 16 pI) 6 1 3 2l
KGH-22_01052019_005 127 (3.269)
1:TOF MS ES+
2.01e+006
100 421.1005
o
4231107
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Single Mass Analysis

Tolerance = 100.0mDa / DBE: min =-1.6, max = §0.0

Element prediction: Off

Monoisotopic Mass, Even Electron lons

321 formula(e) evaluated with 75 results within limits (all results (up to 1000) for each mass)
Elements Used

€:0-100 H: 0-100 H:0-10 0:05
Mass Calc. Mass | mDa [ PPM [ DBE | Formula clH[nTo
2 1
4011686 27 67 115 CI7 H2L Ng 04 7 a4 & a4
4010614 45 112 155 €23 H2A N4 O3 3 a 4 3
4011726 67 167 155 (€22 H2l N6 02 2 a2 6 2 -
KGH-49_01052019_006 154 (3.970)
1:TOF NS ES+
6.648+005
1004 401.1659
o Ph
402,166
1
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 0.0

Element prediction: OFf

Number of isatape peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lans

960 formula(e) evaluated with 214 results within limits (all results (up to 1000) for each mass)
Elements Used:

Calc. Mass.

For Help, press F1

Mass T | -FTNorm | FitConf% | C | A | N | O =
4151812 1
2
as1s2 10 24 75 13 HZ3 NI0 06 718 638 011 B B L s v
26062019_291_5138
KGH-55_26062019_007 135 (3.505) A2 (Ar30000.0.656.29,0.00L5 1) 1. TOF MS ES*
5 3524007
. 4151812
o]
ls16.1850
g7 arsosm [HO
08132 1a15mp0 1920678 5370412691308 553 1450278 ] 4740708 5410150 §07.3049.650.1841852.47726769540  1°>°%*% 9031034 8513823857 3665 g1 1179 19143215 1079 9539 1582128 4490 5499
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Single Mass Analysis
Tolerance = 100.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
553 formula(e) evaluated with 140 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-100 H: 0-100 N:0-10 0:0-10
Mass Cale.Mass | mDa [ PPM_[ DBE [ Formula [cTHNToO] -
7150 417495 05 12 75 €12 H2l NI0 OF 22 1 7 ]
417.160: 195 €28 HA N2 02 28 21 2 2
417157 14 . 205 €24 H17 N8 24 17 8
417.1563 21 6.5 155 €23 H21 N4 04 23 21 4 4 2
KGH-54_10052019_017 131 (3.378)
1:TOF MS ES+
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100+ 417.1590 5
o
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 0.0
Element prediction: OFf
Monoisotopic Mass, Even Electron lans
2704 formula(e} evaluated with 540 results within limits (sll results (up to 1000) for each mass)
Elements Used:
€:0-100 H: 0100 N 0-10 0010 o8
Mass [ Calc.Msss | mDa | PPM__| DBE | Formula [cln][NJoa] -
21188 06 45 28 HI3 NI O ® 13 4 @
MO0 09 21 55 0 H28 03 C 0 8 R}
o108 09 21 25 C10 H22 N6 010 CI 0 02 6 0 1
21108 09 21 105 €20 H23 N2 03 CR2 a2 B 2 3 2
420108 13 31 115 CI6 HI7 N6 08 617 63
4211108 195 27 HIB N2 O CI 27 18 2 1 1
211077 18 43 15 G5 H23 NIO 08 CI2 5 B3 10 8 2 2
KGH-53_10052019_016 134 (3.454)
1: TOF NS ES+
13784007
P 4211095
] Ph
4231085
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Single Mass Analysis B
Tolerance = 100.0mDa / DBE: min =-1.5, max = 60.0 M
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 =
Honoisotopic Mass, Even Electron lons
785 formula(e) evaluated with 185 results within limits (all resuits (up to 1000) for each mass)

Elements Used -

Mass Calc.Mass | mDa | PoM | DBE [ Formula AT [ i-FTNorm [FitConfe [ € [ H [ N [ O

21 2
BB 01 21 05 G5 HZ3 NIO OF 831 6769 011 5 5 1 1
34765 07 21 45 C6 HI9 NI 03 B2 4331 132 6 189 14 3
B®ATH 20 60 55 C2HIS N2 O 2826 5670 034 2 15 0w 1
BATE 20 60 L5 €9 H2T N4 09 2835 65% 014 9 7 4 9 2

29042020 27_7412
KGH-36_78042020_003 335 (2.922) A2 (Ar;30000.0 £56.30,0.00 LS 1. 1 TOF Mg ES+

6.17€+006

P 2631052

3351758
N—N np,
o]
3231364
2644078 4361782
2210500
1004778 1390231 180390 1920439 | 2071001 2791732 assozag SP2T04 5593533 5652303597.2628 5794099 69140502°73922 737 4145 520.5693 arsa0s 20170 gsga1sg
e e T L b e s s Ly i o miz
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For Help, press F1 [
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Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 0.0

Element prediction: OFf

Number of isatape peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lans

850 formula(e) evaluated with 188 results within limits (all results (up to 1000) for each mass)

Elements Used:

[mDa [PPM_ | DBE | Formula [-AT_[i-FITNorm [FitConf% | € | H | N | O |
01 03 45 (7 H2 N O3 254 630 018 7 2 14 3 [}
11 115 (2 H5 N2 02 0.00 2% 2
34 05 6 H5 NIO OF 003 6 5 10 7
43 15 10 H2 N4 09 001 L |
74 55 CIHIT NN O 845 ERNETANE TSt
349.1348 80 35 CIL HI5 N8 05 002 u 5 & 5
28042020_27_7415
KGH-20_28042020_007 407 (3.546) A2 (Ar.30000.0,556.28,0.00 LS 1 1: TOF MS ES+
1678+006
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N—N np,
o
3501045
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511780 1240517 235.0047 2761243 37| 3711762383 1565 4252351 4632702 795.4985  £40.5200
i {13200536  180.0530 N N . ) L 7 5232418 566.2150 637.3794 711.4386..726.4511.759.4016 a 9335081 9776743
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Single Mass Analysis
Tolerance = 100.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: OFf
Monoisotopic Hass, Even Electron lons
3295 formula(e) evaluated with 616 results within imits (all results (up to 1000) for each mass)
Elements Used
€:0-100 H: 0-100 N: 0-20 0030 cl:0-10
Mass Calc.Mass_| mDa | PPM__| DBE_| Formula [c[H[nN]o]al -
391361 %9136l 00 00 05 C5HZ NOO7 O 5 2 10 7 1
36913 75 Q16 HI3 N6 Ci2 1 3 6 2
15 €9 H2s N2 013 9 5 2 13
95 7 HI3 NI6 03 7 B 1 3
05 CHI9 NG O Ci2 1019 18 1 2
35 C10 H2L NG 09 0 oA 6 9
165 €22 HI7 N4 02 n 7 4 2
0 115 CoL H2 N2 02 CI A » 2 2 1
3691348 25 Ci5 H2 N2 08 Ci2 2 2 4 2 ~
28042020_27_7414
KGH-89_28042020_006 363 (3.162) 1. TOF MSES+
3.49¢+006
100, 207.0741
369.1361 Cl
N—N np,
o
209.0730
3711362
.
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Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotape peaks used for i-FIT = 3
Monoisctopic Mass, Even Electron lons
2559 formula(e) evaluated with 548 results within limits (all esuits (up to 1000) for each mass)
Elements Used L
Mass Calc.Mass | mDa | PPM__| DBE | Formula [i-FIT_[i-ATMorm | FitConf% | C | H | N | O [Br] -
1130853 a13.0e64 1 15 G5 Hi7 Ne 018 681 2087t 0.00 5 17 s u K|
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A1308% 07 1] D5 €5 H2 NI O7 Br 6519 083 5 02 1w 7 1
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gle Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0 M
Element prediction: Off
Number of isotope peaks used for i-FIT = =
Monoisotopic tass, Even Electron lons
731 formula(e) evaluated with 154 results within limits (all results (up to 1000) for each mass)
Elements Used o
Mass Calc. Mass_ | mDa | PPM Formula AT | i-FTNorm [FitConf% | C [ H | N | O
3491018 3491916 02 06 115 C22 H25 N2 02 4995 7.049 2 5 2 2 |
3491821 03 09 45 CF H NI4 03 %64 368 250 72 1 3
3491908 10 29 05 6 H25 NL0 07 4967 3971 188 6 2 10 7
391935 17 49 A5 C10 H29 N4 09 4981 5360 047 0 o2 4 9
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-15, max = 50.0

Element prediction: Off

HManoisotopic Mass, Even Electron lons

941 formula(e) evaluated with 190 results within limits (all results (up to 1000) for each mass)
Elements Used

For Help, press F1

C:0-100 H:0-100 N: 0-20 0:0-30
Mass. Calc. Mass. mDa | PPM DBE | Formula C H N o -
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28042020_27_7413
KGH-82_28042020_004 371 (3.230) 1: TOF MS ES+
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Single Mass Analysis B
Tolerance = 100.0mDa / DBE: min =-1.6, max = 60.0 M
Element prediction: OFf
Number of isotope peaks used for i-FIT = 3
Monoisotopic Hass, Even Electron lons
3205 formula(e) evaluated with 615 results within imits (all results (up to 1000) for each mass) L
Elements Used <
Mass Calc.Mass_| mDa | PPM__| DBE | Formula [i-FIT_[i-ATNorm | FitConf% | C | H | N | 0 [
3691367 39136 01 03 05 C HIS NIB 0 CI2 4991 11346 0.00 T 19 18 1 2
91370 115 C21 H22 N2 02 CI 4930 5259 052 2 2 2 2
%9130 03 08 35 C10 H2L N6 09 972 9517 001 0 o2 6 9
%91k 06 L6 05 G H2NOOTQ 4933 6069 05 5 02 10 1 1
043 05 L6 75 C16 H23 N6 <2 4955 7936 04 6 2 6 2
301375 08 -22 45 6 HIS N1 03 I 4933 6065 02 6 18 14 3 1 o
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100
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o
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Single Mass Analysis B
Tolerance = 100.0mDa / DBE: min =-1.5, max = 50.0
Element prediction: OF
Number of isotape peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
784 formula(e) evaluated with 154 resuils within limits (sl results (up to 1000) for each mass)
Elements Used L
Mass Calc.Mass | mDa | PPM Formula AT | -HTNorm | FitConf% | € | H | N | O =
332055 33207 02 05 115 3 HZ N2 02 1980 5500 041 B 27 2 2
I320% 03 08 45 G8 H3 NGB 1967 4240 148 EEREE
2080 11 30 05 O HIT N O7 1963 1279 13 7 7 w7
22091 A6 44 15 CILHEL N4 09 1075 s07L 063 noao4 o
3004 29 80 35 L2 HIT NBOS w71 2951 071 n 7 8 s
33206 29 80 125 19 HI3 N w982 5701 032 B B s -
KGH-521S_03022020_385_6018 & (0.286) AMZ (A1,30000.0,556.38,0.00
TOF MSES*
1.526+008
100 363.2075
N—-N ngy
o]
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"
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min =-15, max = 500
Element prediction: Off
Number of isotope peaks used for -FIT = 3 =
Nonoisotopic Mass, Even Electron lons
621 formula(e) evaluated with 136 resuits within limits (all results (up to 1000) for each mass)
Elements Used v
Mass Calc.Mass | mDa [ PPM_[ DB [ Formula - i-FIT Norm [ FitConfse [ ¢ [ H [ N[ O -
3191812 5 21 1
30085 03 45 6 HI9 N4 02 7500 4847 079 6 1 14 2
3190802 10 05 €5 H23 NLO 06 7512 6088 023 5 3 W 6
EESt- A5 €O H27 N4 08 L2 6133 02 e 7 4 8
304842 30 94 35 C10 H23 NB O4 7500 4886 076 0 02 o8 4 ~
26062019_201_5195
KKGH-36_26062019_003 136 (3.505) AM2 (Ar30000.0,556.36,0.00 LS 1) 1 TOF g ES+
3.14e+007
P 3101812
o
4aj'
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<
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Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotape peaks used for i-FIT = 3
Monoisctopic Mass, Even Electron lons
725 formula(e) evaluated with 136 results within limits (all results (up to 1000) for each mass)
Elements Used L
Mass [ Calc.Msss | mDa | PPM__| DBE | Formula [-AT_[i-FITNorm [FitConf% | € | H | N | O | -
S72% 3021 2 15 Ce M ML 02 6279 4073 170 5 3 1 2 K|
472123 09 115 C23 Hy N2 O 425 0.6 227 2 1
S 11 32 05 G H N0 06 607 583 029 7 27 1 6
M72142 16 45 A5 CIL H3L NG 08 600 6108 022 o3 o4 s
372155 29 84 35 C12 H2 N8 O4 685 4729 038 n o7 s 4 -
26062019_291_6197
KGH-52_26062019_006 157 (4.047) AWZ (Ar30000.0,556.36,0.00 LS 1) 1 TOF USES+
25684007
. 3472126
o
4ak’
3482174
246.0878 3471317,
687209 163.17211910616.23207197 | 2691980 4031605 4900728 545445, £371880 5813452 6854750 7154332 455 4335 1774332 g6 791 g05.0835 70,5585 1010.7329_1031.7426 1418580 11878367
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