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Experimental Section

1.1 General Information

All reactions were carried out in oven-dried glassware using dry solvents under molecular
oxygen atmosphere unless stated otherwise. Iron salts were purchased from Sigma-Aldrich and
used as received. All other chemicals were used as received from commercial sources.
Reactions were monitored by TLC on 0.25-mm Merck silica gel plates (60 F,s4) using UV light
for visualization. Column chromatography purification was performed using silica gel 100-200
mesh. Melting points were measured on a Biichi melting point apparatus and were uncorrected.
IR spectra were recorded on a Spectrum FT-IR spectrophotometer. NMR spectra were recorded

on a spectrometer Brucker 400 MHz ('H at 400 MHz, 13C at 100 MHz), using DMSO-d; or
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CDCl; as the solvent with TMS as the internal standard at room temperature. Mass spectra

were recorded on a 6530 Accurate-Mass Q-TOF LC/MS using Agilent Technologies.

1.2 General procedure for the synthesis of bis(indolyl)methanes (3)

To the 25 mL round bottom flask were added benzylamine 1 (1.1 mmol), indole 2 (2.0 mmol),
AcOH (10 mol %), and dry chlorobenzene (2 mL). The round bottom flask was equipped with
an O, balloon, and the reaction mixture was stirred at 110 °C until complete consumption of
indole 2, as monitored by TLC. After the reaction was finished, the reaction mixture cooled to
room temperature, diluted with CH,Cl, (10 mL), and washed with water (2 x 10 mL). The
organic extract was dried over anhydrous Na,SO, and concentrated under reduced pressure,
and the resulting residue was purified by silica gel column chromatography using hexane/ethyl

acetate mixture to afford the corresponding bis(indolyl)methane products 3.

1.3 Characterization data of pure bis(indolyl)methanes products

1.3.1 Synthesis of 4-methyl-NV-(4-methylbenzylidene)benzylamine (4)

To the 25 mL round bottom flask were added 4-methylbenzylamine (1a) (350 mg, 2.89
mmol), AcOH (10 mol %), and dry chlorobenzene (2 mL). The round bottom flask was
equipped with O, balloon, and the reaction mixture was stirred at 110 °C for 3.4 h. The
reaction mixture was cooled to room temperature, and adsorbed on basic alumina. It was
purified by column chromatography over basic alumina using hexane/ethyl acetate (9:1)
mixture as eluent to afford 4-methyl-N-(4-methylbenzylidene)benzylamine (4) (232 mg, 72
% yield) as pale yellow solid.

IR (em™): 3022, 2923, 2853, 1646, 1514, 1174, 1021, 811, 711; 'H NMR (400 MHz, CDCl;): &
8.24 (s, 1H), 7.07-7.26 (m, 8H, ArH), 4.5 (d, J= 5.6 Hz, 2H), 2.35 (s, 3H), 2.34 (s, 3H) ppm;
BC NMR (100 MHz, CDCl;): & 160.91, 137.47, 134.51, 129.58, 129.45, 129.28, 129.23,
127.83, 126.94, 41.97, 21.09 ppm; 3C NMR DEPT-135 (100 MHz, CDCl;): 160.93 (=CH,
up), 129.58, 129.45, 127.83, 126.94, 41.97 (CH,, down), 21.09 (2xCH3;, up) ppm.
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1.4 Spectral data
1.4.1 'H NMR of compound: 4
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1.4.3 DEPT of compound: 4
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1.4.4 IR of compound: 3ca
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1.4.5 'H NMR of compound: 3ca
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1.4.7

VikasKadu_BMT 15

IR of compound: 3la
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1.4.9 13C NMR of compound: 3la
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1.4.10 HRMS of compound: 3la
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1.4.11 IR of compound: 3ma
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1.4.13 3C NMR of compound: 3ma
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1.4.15 IR of compound: 3ta
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1.4.17 3C NMR of compound: 3ta
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1.4.19 'H NMR of compound: 3ua
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SF 400.130(000 MHz
WDW EM
ssB o
LB .30 Hz
GB o
pC .a0
T T T T T T T T
9 8 7 6 5 4 2 1 0 ppm
Instrument Expert
2 3| 3 =
o «illes ~§ = Dr. Makarand A. Kulkarni
13 .
1.4.20 °C NMR of compound: 3ua
DNNEANFN MO~
WMN@OSHANHI DY ©
o il e e R e o
AN OOW N DN :
EREEEEERE R - BRUKER
A A A A I (:-;::,<:;-:>
VikasKadu BMT24 Current Data Parameters
— NAME sus
EXFPNO 629
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180418
Time 17.39 h
INSTRUM spect
PROBHD 2108618_0494 (
PULPROG 29pg30
CI TD 65536
SOLVENT CDC13
NS 2046
Ds 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
B AQ 1.3631488 sec
r Br RG 196.75
DW 20.800 use
DE 6.50 use
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO g
SFOL 100.6228298 MHz
’ l NUC1 13¢
PL 10.00 useq
N N PLW1 54.00000000 W
SFO2 400.1316005 MHz
H H Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 useq
PLW2 13.00000000 W
PLW12 0.34351999 W
PLW13 0.17279001 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 ppm
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1.4.21 HRMS of compound: 3ua

x10 6 |Cpd 46: 512.9267 9.279: +ESI Scan (9.188, 9.251, 9.313 min, 3 Scans) Frag=175.0Vv 6.d
512.9275
S
4
3
2
415.2187
1 149.0396 3 o839 338.3598
o ; 1 ; . . L 1 1 ; ; . ;
100 150 200 250 300 350 400 500 550 600 650
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 6 |Cpd 46: 512.9267 9.279: +ESI| Scan (9.188, 9.251, 9.313 min, 3 Scans) Frag=175.0Vv 6.d
512.9275
5
4
3
-
2
1
0- ‘ . . , —l—L L] . ; ‘ ;
485 490 495 500 505 510 515 520 525 530 535
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List Cl
m/z z |Abund
149.0239 1 301009.16
149.0396 1 361922.03
415.2187 1 580888.38 Br Br
510.9286 1 2219903
511.9471 1 404925.84
512.9275 1 5177338.5
513.9312 1 1303297
514.925 ol 3607994 , l
515.9348 1 640195.69 N N
516.9308 1 701115 H H

1.4.22 IR of compound: 3va

FT-IR Reports Instrumentation Centre Solapur University Solapur
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1.4.23 'H NMR of compound: 3va

COXVONTOCORDAVONLOND NN X T OO T
AR O e R rE R M ANNOO DA ®EWN Tm O T BRUKER
O TITNNNNNNNNNNNAOO OO KD ®WW ~
B N e S e S  al ww > w0 6 6

-
6
6
6
6
6
[

R N

Current Data Parameters
NAME sus
F EXPNO 607
PROCNO 1
F2 - Acquisition Paramefers
Date_ 20180412
Time 16.42|h
INSTRUM spect
Br B PROBED  Z108618_0494 (
r PULPROG 2g30
TD 65536
C SOLVENT cpcl3
NS 16
DS 2
SWH 8223.685|8z
FIDRES 0.250967 [z
AQ 3.9845889 |sec
RG 79.28
, l oW 60.80
DE 6.50(u
TE 29 K
N N D1 1.00000
H H TDO 1
SFO1 400.1324710[Muz
NUC1 1
P1 14.63|lusec
PLW1 13.00 W
F2 - Processing parametdlrs
B 65536
400.1300000 ||MHz
EM
o
0.30||Hz
o
1.00

LJ_L . N

T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

2 el &

1.4.24 13C NMR of compound: 3va
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1.4.25 HRMS of compound: 3va

x10 3 |Cpd 215: 533.1752 0.01 9.257 532_1679'F+ESE MFE Spectrum (9.022-9.396 min) Frag=175.0V 3.d
1
0.8 Br BI‘
0.6 Cl
)
55 l \
N N
0 : : ~—H H : : :
100 150 200 250 300 350 400 450 500 550 600 650

MFE MS Zoomed Spectrum

Counts vs. Mass-to-Charge (m/z)

x10 3 |Cpd 215: 533.1752 0.01 9.257 532.1679: +ES| MFE Spectrum (9.022-9.396 min) Frag=175.0V 3.d
1
0.8
0.6
0.4
0.2
500 505 510 515 520 525 530 535 6540 6545 550 555 560 6565
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z Abund Ion
533.1752| 1 1035.1|(M+H)+
534.1848| 1 408.16|(M+H)+

MS Spectrum

1.4.26 IR of compound: 3wa

VikasKadu_BMT22
1007

%5

75

%Transmittance

70-

Fri Aug 10 15:34:49 2018 (GMT+05:30)

FT-IR Reports Instrumentation Centre Solapur University Solapur

701.77

714.16

Dr.Makarand Kulkarni
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1.4.27 'H NMR of compound: 3wa

AHACNoLINEOUODLING NAW o M
CFSISSRRAIRNaRI8883288R BRUKER
Current Data Parameters
NAME sUs
CI EXPNO 613
PROCNO 1
VikasKadu BMT22 .- 5 3
— F2 - Acquisition Paramefers
Br BI" Date_ 0180413
Time 12.13|h
C INSTRUM spect
PROBHD  Z108618_0434 (
PULPROG 2g30
TD 65536
SOLVENT €DC13
NS 16
, l DS 2
SWH 8223.685(Hz
N N FIDRES 0.250967(Hz
AQ 3.9845889|pec
H H RG 79.28
DW 60.800| usec
DE €.50| usec
TE 296.1
D1 1.00000000]| pec
TDO 3
SFO1 400.1324710| pHz
NUC1 1H
P1 14.63|isec
PLW1 13.00000000
F2 - Processing parametelrs
s1 65536
SF 400.1300000| MHz
WDW EM
sSB 0
LB 0.30) K3
GB 0
pc 1.
"
- Py b
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
Instrument Expert
< NI © )
L SN | = ]
o ~lelwlei o - Dr. Makarand A. Kulkarni
13C f d:3
1.4.28 NMR of compound: 3wa
DD NPT LW MO (‘0><7
[ooEE e S C oL -
NN MENEOOO>N NN .
z\m :i.\g\g\j/g}}g/: }: T BE%R
i Current Data Parageters
VikasKadu BMT 22 i) ore
EXPNO 654
PROCNO 1
F2 - Acquisition Rarameters
Date_ 20180
Time 14.07 h
Cl INSTRUM spect
PROBHD  2108618_0454 (
PULPROG gpg30
™D 65536
Br Br SOLVENT cDC13
NS 3167
DS 4
Cl SWH 24038.461 Hz
FIDRES .133596 Hz
A 1.3431488 sec
RG 196.75
DW 0.800 usec
DE 6.50 usec
, \ TE 284.1 K
D1 2.00¢00000 sec
D11 0.03400000 sec
N N TDO 1
SFO1 100.6428298 MHz
H H NUC1 13c
P1 10.00 usec
PLH1 54.00400000 W
SFO2 400.1416005 MHz
NUC2 1
CPDPRG (2 wlltzlé
PCPD2 90.00 usec
PLW2 13.00400000 W
PLW12 0.34951999 W
PLW13 0.17475001 W
F2 - Processing pqrameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB [
LB 1.00 Hz
GB 0
pC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1.4.29 HRMS of compound: 3wa

x10 6 |Cpd 59: 546.8897 9.781: +ESI Scan (9.721, 9.784 min, 2 Scans) Frag=175.0V 4.d
4 >46.8886

3

100 150 200 250 300 350 400 45 500 550 600

o) 650
Counts vs. Mass-to-Charge (m/z)
MS Zoomed Spectrum
x10 6 |Cpd 59: 546.8897 9.781: +ESI Scan (9.721, 9.784 min, 2 Scans) Frag=175.0Vv 4.d
3
2
-
1
(o3 T T T T T T — T T T T
520 525 530 535 540 545 550 555 560 565 570

Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z |Abund CI
338.3603| 1 382159.44
359.3338] 1 357604.06
544.8921 1 1406796.88 Br Br

545.909| 1 258003.64 CI

546.8886| 1 3760183.25
547.8861 1k 862920.25
547.9115 517668.06
548.8866| 1 3358197.75 , l
549.9018| 1 467957.56
550.8863| 1 1208713.38 H H
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