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1. Optimization details:

For the optimization of reaction conditions, reactions are performed according to the general

procedure (given below) on 0.06 mmol scale.

Procedure:

Isatin derivative 1 (1 equiv, 0.3 mmol) was dissolved in DCE (0.25 M)

solvent under N2 atmosphere which was taken in an oven-dried sealed tube equipped with a

magnetic stir bar at room temperature. A catalytic amount of Bi(OTf)z (10 mol %) was added

to the reaction mixture followed by addition of tetrahydroquinoline derivative 2 (2.5 equiv, 0.6

mmol). The reaction was allowed to stir at 80 °C in a pre-heated aluminum block until the

reaction completed. The reaction mixture was quenched with and diluted with EtOAc after

completion of reaction (monitored by TLC). The reaction mixture was then passed through

celite and evaporated. The evaporation residue was purified by column chromatography (200-

400 mesh silica, basified by 5% EtsN) to give the pure product 3.

Table S1. Evaluation of all parameters of reaction.

NH
Lewis acid “
\©\)§: @(j Solvent O
Temp MeO
Time o
N
H
1a 2a 3aa
Sl no. Methoxy | Tetrahydro Lewis Acid Solvent Temp Time Yield of
isatin quinoline (0.25 M) 3aa
(equiv) (equiv) (%)2P
Solvent Variation
1. 1 2.5 In(OTf), (0.1 equiv) 1,4- 80 °C 6h 59(55)
Dioxane
2. 1 2.5 In(OTf), (0.1 equiv) MeOH 80 °C 6h 67
3. 1 2.5 In(OTf), (0.1 equiv) DMSO 80 °C 6h NR
4, 1 2.5 In(OTf), (0.1 equiv) DMF 80 °C 6h 56
5. 1 2.5 In(OTf), (0.1 equiv) DCM 80 °C 6h 64
6. 1 2.5 In(OTf), (0.1 equiv) DCE 80 °C 6 h 79
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Lewis Acid Variation

7. 2.5 In(OTf), (0.1 equiv) DCE 80 °C 6 h 79
8. 2.5 ZnCl, (0.1 equiv) DCE 80 °C 6 h 58
9. 2.5 AICI, (0.1 equiv) DCE 80 °C 6 h 39
10. 2.5 Bi(OTf), (0.1 equiv) DCE 80 °C 6h 83 (75)°
Temp Variation
11. 25 Bi(OTf), (0.1 equiv) DCE rt 6h 11
12. 25 Bi(OTf), (0.1 equiv) DCE 40 °C 6 h 49
13. 2.5 Bi(OTf), (0.1 equiv) DCE 60 °C 6h 79 (73)°
14. 25 Bi(OTf), (0.1 equiv) DCE 80 °C 6h 83 (75)°
15. 25 Bi(OTf), (0.1 equiv) DCE 100 °C 6 h 48
16. 2.5 Bi(OTf), (0.1 equiv) DCE 120 °C 6h 29
17. 2.5 Bi(OTf), (0.1 equiv) DCE 140 °C 6 h NR
Time Variation
18. 25 Bi(OTf)3 (0.1 equiv) DCE 80 °C 4h 47
19. 25 Bi(OTf), (0.1 equiv) DCE 80 °C 6 h 83 (75)°
20. 2.5 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 96 (92)°
21. 25 Bi(OTf), (0.1 equiv) DCE 80 °C 10 h 82 (81)°
Coupling Partner Equiv Variation
22. 2 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 68
23. 2.2 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 73
24, 25 Bi(OTH), (0.1 equiv) DCE 80 °C 8h 96 (92)°
25. 2.5 Bi(OTf), (0.05 equiv) DCE 80 °C 8h 55
26. 2.8 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 75
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27. 1 3 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 72

Mechanistic Study

28. 1 2.5 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 96

29. 1 25 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 96
BHT (1 equiv)

30. 1 25 Bi(OTf), (0.1 equiv) DCE 80 °C 8h 78
TEMPO (1 equiv)

?Yield by NMR with 1,3,5-trimethoxy benzene as internal reference; lsolated yield of 3aa

2. Intermediate trapping:

©:/g=o N ©\/j BI(OTf)s (10 mol %)
N N DCE (0.25 M)
H H 80 °C, 30 min

1b (1 equiv) 2a (2.5 equiv)

To a pre-dried sealed tube equipped with a magnetic stir bar under N, isatin 1b (1 equiv,
0.01 mmol), tetrahydroquinoline 2a (2.5 equiv, 0.03 mmol) were taken followed by
addition of DCE (0.25 M) solvent. Then catalytic amount of Bi(OTf)s (10 mol %) was
added to the reaction mixture. The reaction was allowed to stir at 80 °C in a pre-heated
aluminum block for 30 minutes. After 30 min the reaction mixture was cooled to room
temperature and quenched with EtOAc:Methanol (50:50) solvents. Then it is passed
through a short celite pad and the solvent was evaporated under reduced pressure and the

crude was submitted for HRMS in methanol.
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Intermediate HRMS: HRMS (ESI) m/z: M+Na]* Calcd for C17H14BiNaN.O*" :494.0802,

Intens.{

400
300

200+

100

oPL

20004
15001
1000

500+

Found: 494.0750

+MS, 0.1-0.1min #(4-6)|
|

497.1010
498.1464
&9 4948353495140 485.9148 .'
493.859 497.7758
7 4. 4249 /\Mf \ 495, 5595 4963419  496.884 — /\_/
e Vi
C17H14BIN20Na, M ,494.08|
494.0802
n
A
{11
J
| \
\ 495.0835
¥ gl e 496.0869
494.0 4945 495.0 4955 '496.0 496.5 497.0 4975 498.0 miz

3. CYP-19 inhibitor reaction and its HRMS data:

Bi(OTf)3 (10 mol %)
NH DCE (0.25 M)
. il o oo
N o7 ek 80-140 °C, 8-24 h
0 N

\

/

(@]
9hc, Trace

CYP19 inhibitor

Tetrahydropyrroloquinolinone (8h, 24 mg, 0.14 mmol) was dissolved in DCE (0.25 M)

under N2 atmosphere in an oven-dried sealed tube equipped with a magnetic stir bar at

room temperature. pyridin-4-yl(m-tolyl)methyl 2,2,2-trichloroacetimidate 5c (1.5

equiv, 0.21 mmol) was added to the reaction mixture followed by addition of catalytic

amount of Bi(OTf)3 (10 mol %). The reaction mixture was allowed to stir at 80 °C in a

pre-heated aluminum block for 8-24h. Then the reaction mixture was quenched and

diluted with EtOAc and it was passed through celite and evaporated. The crude mixture

was submitted for HRMS in methanol from which formation of 9hc was detected and it

is formed in trace amount.
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HRMS (ESI) m/z: [M+H]* Calcd for C24H2sN20: 355.1805; Found: 355.1780.

Intens
25004
20004
1500
10004
5004 354.2017

0\. N

+MS, 0.0-0.1min #(2-4)
360.1659

356.1781

i o— 359.1517 °
_ 356.7379 /kssmwz e bl

C24H22N20, M+nH ,355.18

20007 355.1805
15001

1000
5001 356.1838

357.1872
" 354 55 1. ta b i 356 x AR e idkg U ligeg e g e
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4. Copies of NMR spectra of the products and post-functionalized adducts

‘ 'H NMR of 3aa (400 MHz, CDCls) ’
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‘ 1*C NMR of 3aa (100 MHz, CDCl) |
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‘ 'H NMR of 3ba (400 MHz, CDCls) |
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‘ 13C NMR of 3ba (100 MHz, CDCls) |

we—
peLc—

6’ cr—

66'T9—

POLL
mm.RW
89°LL

FTOTT
ObbTT
95'1Z1
mm_mmﬂ/
05'9ZT
mmﬁﬁk
(84T,
99'621
S'0ET
8b'SET
0E'0bT
PO'HHT

[44%:1 5

“

L

J'

I

-10

50 40 30 20 10

60

190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

200




‘ 'H NMR of 3ca (400 MHz, CDCl;) |
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‘ 13C NMR of 3ca (100 MHz, CDCls) |
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‘ 'H NMR of 3da (400 MHz, CDCls) |
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‘ 13C NMR of 3da (100 MHz, CDCly) |
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‘ 'H NMR of 3ea (400 MHz, CDCl) |
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‘ 13C NMR of 3ea (100 MHz, CDCl) |
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'H NMR of 3fa (400 MHz, CDCly)
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‘ 13C NMR of 3fa (100 MHz, CDCly) |
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‘ 'H NMR of 3ga (400 MHz, CDCls) ’
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‘ 13C NMR of 3ga (100 MHz, CDCl5) |
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'H NMR of 3ha (400 MHz, CDCl,)

000°0—

98’1
798'T
98T
688'T
S06°T
£90°C—
[4°X4
mmm.NW
vL9°C
£EC’E
hVN.mW
09z’

85E°9~,
0658,
1489
1589
€989
1269
0v69
8/6'9
sszL

S8F'8—

-—

oz
~00°

10
d

=10F

=60

50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f1 (ppm)

5.5

90 85 80 75 70 65 6.0

9.5

‘ 13C NMR of 3ha (100 MHz, CDCly) |
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‘ 'H NMR of 3ia (400 MHz, CDCls) |
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'H NMR of 3ja (400 MHz, CDCls)
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‘ 'H NMR of 3ka (400 MHz, CDCls) |
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‘ 13C NMR of 3ka (100 MHz, CDCly) |
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‘ 'H NMR of 3la (400 MHz, CDCly) |
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‘ 'H NMR of 3eb (400 MHz, CDCl5) ’
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‘ 13C NMR of 3eb (100 MHz, CDCl5) |
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‘ 'H NMR of 3ab (400 MHz, CDCl;) |
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‘ 1*C NMR of 3ab (100 MHz, CDCl;) |
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‘ 'H NMR of 3jb (400 MHz, CDCl5) |

000°0-—

6V6'T—

PILT—

S0EE—

TP —

S¥6'p—
08€£'9

00%'91
589'91
£0£'91
078'91
w89
£06'9

669
969~
7869~
8902
9802
7012
8z
SbTLA
£9T'L
{8T¢

——n W

7.1

7.3

= 00y

o0y

F ooy

F oow

= 00¢C

35 30 25 20 15 1.0 O5 00 -05 -1.0

4.0

9.0 85 80 75 70 65 60 55 50

9.5
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‘ 'H NMR of 3kb (400 MHz, CDCls) |
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'H NMR of 3jc (400 MHz, CDCls)
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‘ 'H NMR of 3ke (700 MHz, CDCls) |
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‘ 'H NMR of 3Ic (400 MHz, CDCls) |
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‘ 'H NMR of 3b’ (400 MHz, CDCls) |
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‘ 'H NMR of 3jac (400 MHz, CDCls) ’
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‘ 'H NMR of 3kac (400 MHz, CDCl5) |
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‘ 'H NMR of 3lac (400 MHz, CDCl5) |
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'H NMR of 4jac (400 MHz, CDCls) |
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'"H NMR of 4kac (400 MHz,
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‘ 'H NMR of 4lac (400 MHz, CDCls) |
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'H NMR of 5¢ (400 MHz, CDCls)
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‘ 'H NMR of 6da (400 MHz, CDCls) ’

000°0-—

Ph
Ts
6da

Ph

£99'9—
618'9
:Vm.m/
S¥8'9
166'9
Sq%
bLO'L
V60°L
oTTL~
E.Em
LTt
68T'L
L0C'L
s
r6s1/
8.5t
665 L\

ﬂ

6.8

7.0

f1 (ppm)

7.2

7.4

7.6

=9b°C

=6C'S

=p1C

=L6'0

£60
WS.H
S0ey
u,ﬁ.
4212
00

20 15 10 05 00 -05 -10

2.5

‘ 13C NMR of 6da (100 MHz, CDCly) |

90 85 80 75 70 65 60 55 50 45 40 35 3.0
f1 (ppm)

9.5

LLTe
ﬁm.ﬁmv.
86'97

989 —

£5°95—

vOLL
mm.RW
89LL

08'%CT
£9'9CT
TwLet
P8LCT
65°8¢CT

99'6¢CT
9L'6CT
6T°0ET

0L°0ET
09'SET
ECLET
TL0PT
TLEPT
60°FPT

08'bTT—
£9'97T~
THLeT~
¥8'LTT,

mm.mmﬁ.\
99'6CT
9.'6CT
6T'0ET

08'SET—
ETLET—

TL0PT—

TLEpT
%.vxw

125
ﬁ
100 90 80 70 60 50 40 30 20
f1 (ppm)

110

130
120

140 135
f1 (ppm)
150 140 130

160

180 170

190

200
S35 |




'"H NMR of 6db (400 MHz, CDCls)
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‘ 'H NMR of 6ea (400 MHz, CDCl5) |
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‘ 'H NMR of 6fa (400 MHz, CDCl5) |
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‘ 'H NMR of 6fb (400 MHz, CDCl5) |
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‘ 'H NMR of 6ga (400 MHz, CDCl5) |
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‘ 'H NMR of 6ha (700 MHz, CDCls) |
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‘ 'H NMR of 6hb (400 MHz, CDCls) |
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‘ 'H NMR of 7da (400 MHz, CDCl5) ’

000°0—

975’1
[4°0"
£585°T
ST
685°T
£0e'C
mNm.NW
3294
68LCT—

69°E
non.mW
[448>

2169
526'91
00T
0TTL1
LSTLA
UL
9UTLA
€674
€TTL]
T€TL
Ly
z5z'/4
L0
8crL ]
685
6652
7197}

=

Ph
OH

Ph

Ts

7da

B LPT

= 109

F 260

= 00T

50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0
f1 (ppm)

5.5

90 85 80 75 70 65 60

9.5

‘ 13C NMR of 7da (176 MHz, CDCls) |
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‘ 'H NMR of 7ea (400 MHz, CDCls) |
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‘ 'H NMR of 7fa (400 MHz, CDCls) ’
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‘ 13C NMR of 7fa (100 MHz, CDCly) |
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‘ 'H NMR of 7fa’ (400 MHz, CDCls) |
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‘ 'H NMR of 7ga (400 MHz, CDCl5) |
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‘ 'H NMR of 7ga’ (400 MHz, CDCl5) |
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'H NMR of 9ha (400 MHz, CDCls)
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‘ 13C NMR of 9ha (100 MHz, CDCls) |
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‘ 'H NMR of 10ha (400 MHz, CDCl;) |
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‘ 'H NMR of 10ha’ (400 MHz, CDCl,) |
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5. X-ray data:
(a) X-ray data of 5-methoxy-3,3-bis(1,2,3,4-tetrahydroquinolin-6-yl)indolin-2-one (3aa):
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Table S2. Crystal data and structure refinement for 5-methoxy-3,3-bis(1,2,3,4-
tetrahydroquinolin-6-yl)indolin-2-one (3aa):
ila-299
Crystal data
Chemical formula  2(Cy7H27N30»)

M, 851.03

Crystal system, Triclinic, P
space group

Temperature (K) 100
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ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_moiety
ila-299%20_chemical_formula_weight
ila-299%20_space_group_crystal_system
ila-299%20_space_group_name_H-M_alt
ila-299%20_cell_measurement_temperature
ila-299%20_space_group_name_H-M_alt
ila-299%20_space_group_name_H-M_alt

a, b, c(A) 9.8262 (2), 10.2492 (2), 14.6317 (3)

o B,y (°) 95.916 (2), 102.954 (2), 111.833 (2)
V (A% 1304.44 (5)

Z 1

Radiation type Cu Ka

H (mm-t) 0.55

Crystal size (mm) 0.13x0.12x0.1

Data collection

Diffractometer SuperNova, Dual, Cu at home/near, Pilatus 200K
Absorption Multi-scan
correction CrysAlis PRO 1.171.40.63a (Rigaku Oxford Diffraction, 2019)

Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm.

Tmin, Tmax 0892, 1.000

No. of measured, 19586, 4776, 4531
independent and

observed [1 > 20o(1)]
reflections
Rint 0.025

(sin B/ )max (A-Y) 0.602

Refinement

R[F? > 20(F?)], 0.036, 0.091, 1.03
WR(F?), S

No. of reflections 4776
No. of parameters 290

H-atom treatment H-atom parameters constrained
Apmax, Apmin (€ A-3)  0.25, -0.21

(b) X-ray data of 5-benzhydryl-1-(methylsulfonyl)indoline (6ga):

1
e
O 9‘0 | -
-a
A"

6ga CCDC 2041964
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ila-299%20_cell_length_a
ila-299%20_cell_length_b
ila-299%20_cell_length_c
ila-299%20_cell_angle_alpha
ila-299%20_cell_angle_beta
ila-299%20_cell_angle_gamma
ila-299%20_cell_volume
ila-299%20_cell_formula_units_Z
ila-299%20_diffrn_radiation_type
ila-299%20_diffrn_radiation_type
ila-299%20_diffrn_radiation_type
ila-299%20_exptl_absorpt_coefficient_mu
ila-299%20_exptl_crystal_size_max
ila-299%20_exptl_crystal_size_mid
ila-299%20_exptl_crystal_size_min
ila-299%20_diffrn_measurement_device_type
ila-299%20_exptl_absorpt_correction_type
ila-299%20_exptl_absorpt_process_details
ila-299%20_exptl_absorpt_process_details
ila-299%20_exptl_absorpt_process_details
ila-299%20_exptl_absorpt_process_details
ila-299%20_exptl_absorpt_correction_T_min
ila-299%20_exptl_absorpt_correction_T_max
ila-299%20_reflns_threshold_expression
ila-299%20_reflns_threshold_expression
ila-299%20_reflns_threshold_expression
ila-299%20_reflns_threshold_expression
ila-299%20_reflns_threshold_expression
ila-299%20_reflns_threshold_expression
ila-299%20_diffrn_reflns_number
ila-299%20_reflns_number_total
ila-299%20_reflns_number_gt
ila-299%20_diffrn_reflns_av_R_equivalents
ila-299%20_refine_ls_R_factor_gt
ila-299%20_refine_ls_wR_factor_ref
ila-299%20_refine_ls_goodness_of_fit_ref
ila-299%20_refine_ls_number_reflns
ila-299%20_refine_ls_number_parameters
ila-299%20_refine_ls_hydrogen_treatment
ila-299%20_refine_diff_density_max
ila-299%20_refine_diff_density_min
ila-299%20_refine_diff_density_min
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Table S3. Crystal data and structure refinement for 5-benzhydryl-1-

Crystal data
Chemical formula
Mr

Crystal system,
space group

Temperature (K)
a, b, ¢ (A)

a, B,y (%)

Vv (A%

z

Radiation type

p (mm-)
Crystal size (mm)

Data collection
Diffractometer
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(methylsulfonyl)indoline (6ga):
pcr-np-231

Triclinic, P

100

11.5475 (3), 11.5869 (3), 16.7480 (3)
86.787 (2), 70.290 (2), 89.647 (2)
2106.08 (9)

2

Cu Ka

1.60

0.13x0.12x0.1

SuperNova, Dual, Cu at home/near, Pilatus 200K



pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_moiety
pcr-np-231%20_chemical_formula_weight
pcr-np-231%20_space_group_crystal_system
pcr-np-231%20_space_group_name_H-M_alt
pcr-np-231%20_cell_measurement_temperature
pcr-np-231%20_cell_length_a
pcr-np-231%20_cell_length_b
pcr-np-231%20_cell_length_c
pcr-np-231%20_cell_angle_alpha
pcr-np-231%20_cell_angle_beta
pcr-np-231%20_cell_angle_gamma
pcr-np-231%20_cell_volume
pcr-np-231%20_cell_formula_units_Z
pcr-np-231%20_diffrn_radiation_type
pcr-np-231%20_diffrn_radiation_type
pcr-np-231%20_diffrn_radiation_type
pcr-np-231%20_exptl_absorpt_coefficient_mu
pcr-np-231%20_exptl_crystal_size_max
pcr-np-231%20_exptl_crystal_size_mid
pcr-np-231%20_exptl_crystal_size_min
pcr-np-231%20_diffrn_measurement_device_type
pcr-np-231%20_space_group_name_H-M_alt
pcr-np-231%20_space_group_name_H-M_alt

Absorption Multi-scan

correction CrysAlis PRO 1.171.40.63a (Rigaku Oxford Diffraction, 2019)
Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm.

Tmin, Tmax 0.403, 1.000

No. of measured, 28843, 7581, 6925
independent and

observed [1 > 20o(1)]
reflections
Rint 0.114

(Sin O/M)max (A1) 0.602

Refinement

R[F? > 26(F?)], 0.100, 0.269, 1.03

wWR(F?), S

No. of reflections 7581

No. of parameters 471

No. of restraints 36

H-atom treatment H-atom parameters constrained

Apmax, APmin (e A_3) 0.93, -0.82
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pcr-np-231%20_exptl_absorpt_correction_type
pcr-np-231%20_exptl_absorpt_process_details
pcr-np-231%20_exptl_absorpt_process_details
pcr-np-231%20_exptl_absorpt_process_details
pcr-np-231%20_exptl_absorpt_process_details
pcr-np-231%20_exptl_absorpt_correction_T_min
pcr-np-231%20_exptl_absorpt_correction_T_max
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_reflns_threshold_expression
pcr-np-231%20_diffrn_reflns_number
pcr-np-231%20_reflns_number_total
pcr-np-231%20_reflns_number_gt
pcr-np-231%20_diffrn_reflns_av_R_equivalents
pcr-np-231%20_refine_ls_R_factor_gt
pcr-np-231%20_refine_ls_wR_factor_ref
pcr-np-231%20_refine_ls_goodness_of_fit_ref
pcr-np-231%20_refine_ls_number_reflns
pcr-np-231%20_refine_ls_number_parameters
pcr-np-231%20_refine_ls_number_restraints
pcr-np-231%20_refine_ls_hydrogen_treatment
pcr-np-231%20_refine_diff_density_max
pcr-np-231%20_refine_diff_density_min
pcr-np-231%20_refine_diff_density_min

