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1. General remarks:

All reagents and solvents are of AR grade and were procured from Sigma Aldrich, Alfa
Aesar, Spectrochem and Sisco Research Laboratories Pvt. Ltd. and used without further
purification. All the reactions were done in oven-dried glass apparatus in an air atmosphere
unless otherwise noted. Reactions were monitored by thin-layer chromatography (TLC) on
silica gel 60 F,s4 using UV light and p-anisaldehyde stain as visualizing agents. Organic
products were purified by dry column vacuum chromatography' using silica gel G as the
stationary phase and petroleum ether 60-80 °C/ethyl acetate as the eluent. '"H and *C NMR
spectra were measured on a Bruker Avance II (‘H NMR: 400 MHz and '3C NMR: 100 MHz)
spectrometer. Chemical shifts are reported in ppm from tetramethylsilane, with the solvent
resonance as the internal standard (unless otherwise mentioned, chloroform: ¢ 7.26 ppm).
Data are reported as follows: chemical shifts, multiplicity (s=singlet, d=doublet, t=triplet,
gq=quartet, br=broad, dd=double doublet, m=multiplet), coupling constant (in Hz),
integration. 13C NMR spectra were recorded at 100 MHz with proton decoupling. Chemical
shifts are reported in ppm from tetramethylsilane with the solvent resonance as the internal
standard (unless otherwise mentioned, chloroform: 6 77.0 ppm). Elemental analyses were
carried out using a CHNS Analyzer Perkin Elmer 2400 Series II instrument. The starting
substrates 1 were prepared from reported procedures®?® after minor modifications. The 'H
NMR and '3C NMR spectra of the synthesized starting substrates 1 were satisfactory and in

good agreement with reported data.
2.  General procedure for the optimization of reaction conditions:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser were
charged with 1a (480 mg, 1.0 mmol), 2a (258 mg, 2.2 mmol), solvent (5 mL) and catalyst (10
mol% or as specified in Table 1 of the manuscript) in an air atmosphere. The flask was placed
in a constant temperature bath at 80 °C (or as specified in Table 1 of the manuscript) and the
progress of the reaction was monitored by TLC. After the specified time as mentioned in
Table 1 of the mauscript, the solvent was removed under reduced pressure and the crude
product was purified by dry column vacuum chromatography (silica gel G, petroleum ether

60-80 °C/EtOAc) to obtain the desired product 3aa.



3.  General procedure for the synthesis of symmetrical TRAMs 3:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser were
charged with 1 (1.0 mmol), 2 (2.2 mmol), MeCN (5 mL) and FeCl; (10 mol%) in an air
atmosphere. The flask was placed in a constant temperature bath at 80 °C and the progress of
the reaction was monitored by TLC. After the completion of the reaction, the solvent was
removed under reduced pressure and the crude product was purified by dry column vacuum
chromatography (silica gel G, petroleum ether 60-80 °C/EtOAc) to obtain the desired product
3.

4. Typical procedure for the isolation of intermediate 4a:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser were
charged with 1a (480 mg, 1.0 mmol), 2a (117 mg, 1.0 mmol), MeCN (5 mL) and FeCl; (5
mol%) in an air atmosphere. The flask was placed into a constant temperature bath at 50 °C
and the progress of the reaction was monitored by TLC. After 1 h, the solvent was removed
under reduced pressure and the crude product was purified by dry column vacuum
chromatography (silica gel G, petroleum ether 60-80 °C/EtOAc) to obtain the intermediate 4a
in 62% yield.

5. Typical procedure for the conversion of intermediate 4a to final product 3aa:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser were
charged with 4a (186 mg, 0.5 mmol), 2a (58.5 mg, 0.5 mmol), MeCN (3 mL) and FeCl; (10
mol%) in an air atmosphere. The flask was placed into a constant temperature bath at 80 °C
and the progress of the reaction was monitored by TLC. After the completion of the reaction,
the solvent was removed under reduced pressure and the crude product was purified by dry
column vacuum chromatography (silica gel G, petroleum ether 60-80 °C/EtOAc) to obtain
the desired product 3aa in 93% yield.

6. General procedure for the synthesis of 4 from substrate 1 via ZnCl, catalyzed Cgp;-
Csp3 bond cleavage:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser were
charged with 1 (1.0 mmol), 2 (1.0 mmol), MeCN (5 mL) and ZnCl, (10 mol%) in air
atmosphere. The flask was placed into a constant temperature bath at 80 °C and the progress
of the reaction was monitored by TLC. After the completion of the reaction, the solvent was

removed under reduced pressure and the crude product was purified by dry column vacuum
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chromatography (silica gel G, petroleum ether 60-80 °C/EtOAc) to obtain the desired product
4.

7. General procedure for the synthesis of unsymmetrical TRAMs 5 from intermediate
4 via FeCl; catalyzed Cp3-Cp,; bond cleavage:

A 25 mL round-bottom flask equipped with a magnetic bar and water condenser was charged
with 4 (0.5 mmol), 2 (0.5 mmol), MeCN (3 mL) and FeCl; (10 mol%) in air atmosphere. The
flask was placed into a constant temperature bath at 80 °C and the progress of the reaction
was monitored by TLC. After the completion of the reaction, the solvent was removed under
reduced pressure and the crude product was purified by dry column vacuum chromatography

(silica gel G, petroleum ether 60-80 °C/EtOAc) to obtain the desired product 5.

8. General procedure for the one-pot synthesis of unsymmetrical TRAMs 5 from
substrate 1:
A 25 mL round-bottom flask equipped with a magnetic bar and water condenser was charged

with 1 (1.0 mmol), Nu'-H 2 (1.0 mmol), MeCN (5 mL) and ZnCl, (10 mol%) in air
atmosphere. The flask was placed into a constant temperature bath at 80 °C and the progress
of the reaction was monitored by TLC. After the full consumption of the starting materials,
1.0 mmol of the Nu?-H 2 as well as FeCl; (10 mol%) were added to the reaction mixture and
the reaction mixture was allowed to stir for 1 h at 80 °C. The progress of the reaction was
monitored by TLC. On completion of the reaction, the solvent was removed under reduced
pressure and the crude product was purified by dry column vacuum chromatography (silica
gel G, petroleum ether 60-80 °C/EtOAc) to obtain the desired product 5.

9. Analytical data of products 3, 4 and 5:

3,3'-(Phenylmethylene)bis(1H-indole) (3aa):* White solid. "H NMR (400 MHz, CDCls): ¢
(ppm) = 7.71 (br, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.27-7.12 (m, 7H), 7.08 (t, J = 7.6 Hz, 2H),
6.92 (d, J=17.6 Hz, 2H), 6.50 (d, /= 2.4 Hz, 2H), 5.79 (s, 1H). 3C NMR (100 MHz, CDCl;):
o (ppm) = 144.0, 136.7, 128.7, 128.2, 127.0, 126.2, 123.7, 121.9, 119.9, 119.6, 119.2, 111.1,
40.2.

3,3'-((4-Chlorophenyl)methylene)bis(1H-indole) (3ga):> White solid. '"H NMR (400 MHz,
CDCl): 0 (ppm) = 7.67 (d, J = 2.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.19 (d, J = 8.0 Hz,
2H), 7.14-7.13 (m, 4H), 7.08-7.04 (m, 2H), 6.90 (t, /= 7.6 Hz, 2H), 6.42 (d, J = 2.4 Hz, 2H),
5.72 (s, 1H). 3C NMR (100 MHz, CDCls): 6 (ppm) = 142.6, 136.7, 131.8, 130.1, 128.4,
126.9, 123.7,122.1, 119.8, 119.4, 119.1, 111.2, 39.6.



3,3'-((3-Chlorophenyl)methylene)bis(1H-indole) (3ha):® White solid. '"H NMR (400 MHz,
CDCl): 0 (ppm) = 7.92 (br, 2H), 7.37 (t, J = 7.4 Hz, 4H), 7.25-7.16 (m, 6H), 7.01 (t, J= 7.6
Hz, 2H), 6.65 (d, J = 2.8 Hz, 2H), 5.86 (d, 1H). 13C NMR (100 MHz, CDCl;):  (ppm) =
146.2, 136.7, 134.0, 129.5, 128.8, 126.9, 126.4, 123.6, 122.1, 119.8, 119.4, 1189, 111.1,
39.9.

3,3'-((2-Chlorophenyl)methylene)bis(1H-indole) (3ia):> White solid. 'H NMR (400 MHz,
CDCly): 0 (ppm) = 7.70-7.67 (m, 2H), 7.32-7.30 (m, 3H), 7.22 (d, J = 8.0 Hz, 2H), 7.14-7.03
(m, 4H), 6.99 (td, J= 7.6 Hz and 1.6 Hz, 1H), 6.93 (t, J = 7.6 Hz, 2H), 6.46 (d, J = 2.8 Hz,
2H), 6.24 (s, 1H). 3C NMR (100 MHz, CDCl3): ¢ (ppm) = 140.3, 135.7, 132.9, 128.3, 128.5,
126.5,125.9, 125.6, 122.8,120.9, 118.8, 118.3, 117.3, 110.1, 35.6.
3,3'-((4-Bromophenyl)methylene)bis(1H-indole) (3ja):” Light pink solid. 'H NMR (400
MHz, CDCl3): 6 (ppm) = 7.83 (d, J = 1.6 Hz, 2H), 7.37-7.29 (m, 6H), 7.19-7.14 (m, 4H),
6.99 (t, J=17.0 Hz, 2H), 6.55 (d, /= 2.8 Hz, 2H), 5.81 (s, 1H). *C NMR (100 MHz, CDCl;):
o (ppm) = 142.03, 135.6, 130.3, 129.4, 125.8, 122.6, 121.0, 118.9, 118.7, 118.3, 117.9, 110.1,
38.6.

3,3'-((4-Nitrophenyl)methylene)bis(1H-indole) (3ka):> Yellow solid. 'H NMR (400 MHz,
CDCl): 6 (ppm) = 10.51-10.46 (m, 2H), 8.11 (d, J = 8.8 Hz, 2H), 7.54 (d, J = 8.8 Hz, 2H),
7.36 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.08 (t, J = 7.6 Hz, 2H), 6.93-6.88 (m,
2H), 6.74 (d, J = 2.4 Hz, 2H), 5.97 (s, 1H). 13C NMR (100 MHz, CDCl;): § (ppm) = 152.4,
145.7, 136.5, 129.1, 126.1, 123.6, 122.9, 120.9, 118.6, 118.2, 116.5, 111.2, 35.7.
3,3'-(p-Tolylmethylene)bis(1H-indole) (31a):> White solid. "H NMR (400 MHz, CDCl;): ¢
(ppm) = 7.76 (br, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.16-7.14 (m, 2H),
7.10-7.06 (m, 2H), 6.99 (d, J = 8.4 Hz, 2H), 6.92 (td, J = 7.4 Hz and 1.2 Hz, 2H), 6.55 (d, J
= 2.4 Hz, 2H), 5.77 (s, 1H), 2.24 (s, 3H). 3C NMR (100 MHz, CDCl;): ¢ (ppm) = 139.9,
135.6, 134.4,127.9, 127.5, 126.0, 122.5, 120.8, 118.9, 118.9, 118.1, 109.9, 38.7, 20.0.
3,3'-((4-Methoxyphenyl)methylene)bis(1H-indole) (3ma):> Light orange solid. 'H NMR
(400 MHz, CDCls): 6 (ppm) = 7.75 (d, J = 10.4 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 7.17-7.15
(m, 2H), 7.04-7.02 (m, 2H), 6.93-6.69 (m, 4H), 6.73 (d, J = 8.8 Hz, 2H), 6.51 (d, J = 1.6 Hz,
2H), 5.74 (s, 1H), 3.69 (s, 3H). 3C NMR (100 MHz, CDCl;): 6 (ppm) = 159.0, 136.7, 136.1,
129.5,127.8,123.5, 121.8, 121.3, 119.9, 119.8, 114.4, 112.7, 55.8, 39.3.
3,3'-(Naphthalen-1-ylmethylene)bis(1H-indole) (3na):® White solid. "H NMR (400 MHz,
CDCl3): 6 (ppm) = 8.15 (d, J = 8.4 Hz, 1H), 7.89-7.85 (m, 3H), 7.74 (d, J = 8.0 Hz, 1H),
7.46-7.24 (m, 8H), 7.18 (t, J = 7.6 Hz, 2H), 6.99 (t, J = 7.6 Hz, 2H), 6.65 (s, 1H), 6.54 (d, J
= 2.4 Hz, 2H). 13C NMR (100 MHz, CDCl;): 6 (ppm) = 139.5, 136.7, 136.9, 131.8, 128.6,
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127.1, 126.9, 126.1, 125.8, 125.5, 125.3, 124.3, 124.3, 121.9, 119.8, 119.3, 119.2, 111.0,
35.8.

3,3'-(Thiophen-2-ylmethylene)bis(1H-indole) (30a):> Light orange solid. 'H NMR (400
MHz, CDCls): & (ppm) = 7.89 (br, 2H), 7.48 (d, J = 7.6 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H),
7.21-7.15 (m, 3H), 7.04 (t, J = 7.4 Hz, 2H), 6.94-6.90 (m, 2H), 6.82 (s, 2H), 6.17 (s, 1H). 3C
NMR (100 MHz, CDCl,): ¢ (ppm) = 148.6, 136.6, 126.7, 126.4, 125.1, 123.6, 123.2, 122.0,
119.8,119.7,119.4, 111.1, 35.3.

3,3'-(Phenylmethylene)bis(1-methyl-1H-indole) (3ab):® White solid. 'H NMR (400 MHz,
CDCly): § (ppm) = 7.31-7.25 (m, 4H), 7.18 (d, J = 7.6 Hz, 4H), 7.13-7.09 (m, 3H), 6.92-6.88
(m, 2H), 6.44 (s, 2H), 5.80 (s, 1H), 3.56 (s, 6H). 3C NMR (100 MHz, CDCIl;): 6 (ppm) =
144.5,137.4,128.7, 128.3, 128.2, 127.5, 126.1, 121.5, 120.1, 118.7, 118.3, 109.1, 40.1, 32.7.
3,3'-(Phenylmethylene)bis(2-methyl-1H-indole) (3ac):® White solid. '"H NMR (400 MHz,
CDCly): 8 (ppm) = 7.67-7.63 (m, 2H), 7.21-7.14 (m, 7TH), 6.96 (t, J = 7.8 Hz, 2H), 6.89 (d, J
= 8.0 Hz, 2H), 6.77 (t, J = 7.4 Hz, 2H), 5.92 (s, 1H), 1.98 (s, 6H). *C NMR (100 MHz,
CDCly): ¢ (ppm) = 143.7, 135.0, 131.8, 130.9, 129.1, 128.1, 125.9, 120.6, 119.3, 119.0,
113.4,109.9, 39.2, 29.7.

3,3'-(Phenylmethylene)bis(1-benzyl-1H-indole) (3ad):'° White solid. 'H NMR (400 MHz,
CDCls): 6 (ppm) = 7.42-7.36 (m, 4H), 7.29-7.18 (m, 12H), 7.13-7.11 (m, 2H), 7.02-6.97 (m,
5H), 6.65 (s, 2H), 5.93 (s, 1H), 5.19 (s, 4H). 3C NMR (100 MHz, CDCIl;): 6 (ppm) = 143.6,
137.4, 136.5, 128.3, 128.2, 127.8, 127.5, 127.3, 126.9, 125.9, 125.7, 121.2, 119.7, 118.5,
118.3,109.3, 49.5, 39.8.

3,3'-(Phenylmethylene)bis(5-methoxy-1H-indole) (3ae):'° Pale yellow solid. 'H NMR (400
MHz, CDCls): J (ppm) = 7.82-7.74 (m, 2H), 7.30-7.25 (m, 2H), 7.19-7.16 (m, 5H), 6.79-6.70
(m, 4H), 6.60 (d, J = 2.1 Hz, 2H), 5.70 (s, 1H), 3.62 (s, 6H). 3C NMR (100 MHz, CDCl;): 6
(ppm) = 153.6, 143.9, 131.9, 128.7, 128.7, 127.9, 126.4, 124.4, 119.3, 111.9, 111.7, 101.9,
55.6, 40.3.

3,3'-(Phenylmethylene)bis(5-bromo-1H-indole) (3af):!'! Pale yellow solid. 'H NMR (400
MHz, CDCls): J (ppm) = 8.13 (br, 2H), 7.47 (s, 2H), 7.30-7.29 (m, 4H), 7.27 (s, 2H), 7.24 (d,
J=0.4 Hz, 3H), 6.65 (t, J = 1.2 Hz, 2H), 5.75 (s, 1H).
3,3'-(Phenylmethylene)bis(5-nitro-1H-indole) (3ag):!* Yellow solid. '"H NMR (600 MHz,
DMSO-dy): ¢ (ppm) = 11.68 (br, 2H), 8.32 (s, 2H), 7.97 (d, J = 7.7 Hz, 2H), 7.54 (d, J = 8.5
Hz, 2H), 7.46-7.29 (m, 4H), 7.23 (d, J = 7.0 Hz, 1H), 7.14 (s, 2H), 6.21 (s, 1H). 13C NMR
(150 MHz, DMSO-dy): 6 (ppm) = 143.8, 140.2, 139.9, 128.5, 128.3, 127.7, 126.46, 125.8,
120.6,116.7,116.3, 112.2, 54.9.



5,5'-(Phenylmethylene)bis(2-methylfuran) (3ah):!> Pale yellow oil. '"H NMR (400 MHz,
CDCls): 6 (ppm) = 7.22 (t, J = 7.2 Hz, 2H), 7.16 (d, J = 7.2 Hz, 3H), 5.78 (d, J = 3.2 Hz,
4H), 5.25 (s, 1H), 2.16 (s, 6H). 3C NMR (100 MHz, CDCl3): é (ppm) = 152.9, 151.5, 140.0,
128.5,128.4, 126.9, 108.2, 106.1, 45.1, 13.7.
3,3'-(Phenylmethylene)bis(2,5-dimethylfuran) (3ai):” Pale yellow oil. '"H NMR (400 MHz,
CDCl): 6 (ppm) = 7.20-7.17 (m, 2H), 7.11 (d, J = 6.8 Hz, 3H), 5.64 (s, 2H), 5.84 (s, 1H),
2.11 (s, 6H), 2.05 (s, 6H). 3C NMR (100 MHz, CDCLy): & (ppm) = 149.2, 145.4, 143.9,
128.2,128.1, 126.0, 121.9, 107.3, 37.9, 13.6, 11.7.
4,4'-(Phenylmethylene)bis(1,3-dimethoxybenzene) (3aj):'> Colorless oil. 'H NMR (400
MHz, CDCls): 0 (ppm) = 7.25-7.20 (m, 2H), 7.17-7.13 (m, 1H), 7.04 (d, J = 7.2 Hz, 2H),
6.68 (d, J = 8.4 Hz, 2H), 6.45 (d, J = 2.4 Hz, 2H), 6.37-6.35 (m, 2H), 6.01 (s, 1H), 3.77 (s,
6H), 3.68 (s, 6H). 13C NMR (100 MHz, CDCly): 6 (ppm) = 158.2, 157.1, 143.6, 129.4, 128.1,
126.8, 124.5, 124.3, 102.5, 97.8, 54.7, 54.2, 41.1.
(Phenylmethylene)bis((4-methoxyphenyl)sulfane) (3ak):'# Pale yellow oil. 'H NMR (400
MHz, CDCl;): J (ppm) = 7.28-7.20 (m, 9H), 6.75 (d, J = 8.8 Hz, 4H), 5.15 (s, 1H), 3.73 (s,
6H). *C NMR (100 MHz, CDCl3): ¢ (ppm) = 159.9, 140.2, 135.9, 128.3, 127.9, 127.8, 124.8,
114.3, 62.9, 55.3.

3-(Phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4a):'> Light pink solid. '"H NMR
(400 MHz, CDCl;) 6 (ppm) = 7.84 (s, 1H), 7.29 (d, J = 6.7, 4H), 7.25-7.18 (m, SH), 6.86 (d, J
= 2.6, 1H), 6.28 (s, 1H), 6.15 (s, 2H), 3.79 (s, 3H), 3.57 (s, 6H). *C NMR (100 MHz,
CDCL): 0 (ppm) = 159.7, 159.0, 144.6, 136.0, 128.2, 126.9, 124.9, 121.8, 121.4, 119.1,
118.9,117.9,114.3,110.8,91.7, 55.7, 55.2, 53.4, 36.3.
2-Bromo-5-(phenyl(2,4,6-trimethoxyphenyl)methyl)thiophene (4b):'# Pale yellow oil. 'H
NMR (400 MHz, CDCLy): 6 (ppm) = 7.14-7.12 (m, 5H), 6.77 (d, J = 4.0 Hz, 1H), 6.57 (d, J =
3.6 Hz, 1H), 6.09 (s, 1H), 6.06 (s, 2H), 3.72 (s, 3H), 3.60 (s, 6H). 3C NMR (100 MHz,
CDCL): 0 (ppm) = 160.4, 158.7, 149.0, 143.7, 128.6, 127.7, 127.6, 126.4, 125.7, 112.5,
110.1,91.3, 55.6, 55.3, 41.1.
1,3,5-Trimethoxy-2-((4-methoxyphenyl)(phenyl)methyl)benzene (4¢):'* Pale yellow oil.
'H NMR (400 MHz, CDCly): & (ppm) = 7.23-7.19 (m, 2H), 7.15 (t, J = 8.4 Hz, SH), 6.78 (d,
J = 8.8 Hz, 2H), 6.14 (s, 2H), 5.99 (s, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 3.59 (s, 6H). 13C NMR
(100 MHz, CDCl3): ¢ (ppm) = 159.4, 158.6, 156.9, 144.1, 135.5, 129.7, 128.4, 126.9, 124.7,
112.5,91.1, 55.3, 54.8, 54.7, 43.8.

1,3,5-Trimethoxy-2-(1-phenylbut-3-en-1-yl)benzene (4d):'*# Pale yellow oil. 'H NMR (400
MHz, CDCLy): & (ppm) = 7.32 (d, J = 7.6 Hz, 2H), 7.20 (t, J = 7.6 Hz, 2H), 7.09 (t, J = 7.2
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Hz, 1H), 6.10 (s, 2H), 5.79-5.69 (m, 1H), 4.99 (dd, J = 16.8 Hz and 1.8 Hz, 1H), 4.86 (dd, J
=10.2 Hz and 1.4 Hz, 1H), 4.67 (t, J = 8.2 Hz, 1H), 3.76 (s, 3H), 3.71 (s, 6H), 3.03-2.90 (m,
2H). 3C NMR (100 MHz, CDCl;): d (ppm) = 159.5, 159.2, 145.2, 138.5, 127.9, 127.6, 125.2,
114.9, 113.5,91.2, 55.7, 55.2, 39.3, 36.5.
3-((2,6-Dimethoxy-4-methylphenyl)(phenyl)methyl)-1H-indole (4e¢): White solid. 'H
NMR (400 MHz, CDCls): 6 (ppm) = 7.78 (s, 1H), 7.30 (d, J = 7.9 Hz, 1H), 7.22 (d, J = 8.1
Hz, 1H), 7.16 (d, /= 7.5 Hz, 2H), 7.10-6.98 (m, 4H), 6.92 (t, J= 7.5 Hz, 1H), 6.81 (d,J=1.7
Hz, 1H), 6.32 (s, 2H), 6.26 (s, 1H), 3.50 (s, 6H), 2.25 (s, 3H). *C NMR (100 MHz, CDCl3): ¢
(ppm) = 158.34, 144.65, 137.73, 136.15, 128.58, 128.07, 127.37, 125.01, 123.80, 121.43,
119.84, 118.98, 118.86, 117.85, 110.82, 106.21, 55.88, 36.48, 21.99. Anal. Cacld (%) for
Cy4H73NO,: C 80.64; H 6.49; Found: C 80.59; H 6.42.
1-Methyl-3-(phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4f):'* Colorless oil. 'H
NMR (400 MHz, CDCls): 6 (ppm) = 7.29 (d, J = 8.0 Hz, 1H), 7.19-7.13 (m, 3H), 7.11-7.06
(m, 3H), 7.01 (t, J = 7.8 Hz, 1H), 6.93-6.89 (m, 1H), 6.67 (s, 1H), 6.20 (s, 1H), 6.08 (s, 2H),
3.71 (s, 3H), 3.62 (s, 3H), 3.50 (s, 6H). 13C NMR (100 MHz, CDCl3): § (ppm) = 159.8, 159.1,
144.9, 136.8, 128.5, 128.5, 128.4, 127.3, 124.9, 120.9, 119.9, 118.4, 116.3, 114.7, 108.9,
91.9,55.9,55.3,36.3, 32.7.
2-Methyl-3-(phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4g):'* Pale yellow oil. 'H
NMR (400 MHz, CDCls) ¢ (ppm) = 7.53 (s, 1H), 7.17-7.07 (m, 6H), 7.01 (d, J= 7.9 Hz, 1H),
6.94-6.88 (m, 1H), 6.79 (t, J = 7.5 Hz, 1H), 6.25 (s, 1H), 6.08 (s, 2H), 3.71 (s, 3H), 3.52 (s,
6H), 2.02 (s, 3H). *C NMR (100 MHz, CDCl3) 6 (ppm) = 159.7, 159.1, 143.3, 134.8, 132.5,
129.5, 128.4, 127.6, 125.1, 120.5, 119.5, 118.4, 113.9, 112.4, 109.6, 91.2, 55.5, 55.2, 36.3,
12.6.

2-Methyl-5-(phenyl(2,4,6-trimethoxyphenyl)methyl)furan (4h): Pale yellow oil. 'H NMR
(400 MHz, CDCl;) 6 (ppm) =7.22 (d, J =4.3 Hz, 4H), 7.14 (dd, J = 8.5 Hz and 4.0 Hz, 1H),
6.15 (s, 2H), 5.95 (s, 1H), 5.86 (s, 1H), 5.79 (s, 1H), 3.81 (s, 3H), 3.65 (s, 6H), 2.25 (s, 3H).
3C NMR (100 MHz, CDCl;) ¢ (ppm) = 160.06, 159.07, 155.12, 149.88, 142.99, 128.40,
127.57, 125.56, 107.33, 105.88, 91.57, 55.85, 55.25, 39.54, 13.70. Anal. Cacld (%) for
Cy1H2,04: C 74.54; H 6.55; Found: C 74.59; H 6.49.
(4-Methoxyphenyl)(phenyl(2,4,6-trimethoxyphenyl)methyl)sulfane (4i): Pale yellow oil.
"H NMR (400 MHz, CDCl;) ¢ (ppm) =7.49 (d, J = 7.5 Hz, 2H), 7.33-7.28 (m, 2H), 7.22 (t, J
= 7.6 Hz, 2H), 7.13 (t, J = 7.3 Hz, 1H), 6.76 (d, J = 8.8 Hz, 2H), 6.11 (s, 2H), 5.91 (s, 1H),
3.78 (s, 3H), 3.75 (s, 3H), 3.71 (s, 6H). *C NMR (100 MHz, CDCl;) ¢ (ppm) = 160.41,
158.71, 142.77, 133.44, 129.18, 127.86, 127.68, 125.99, 116.03, 114.79, 114.23, 112.46,
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91.32, 55.87, 55.33, 55.29, 49.08. Anal. Cacld (%) for C,3H,404S: C 69.67; H 6.10; Found: C
69.70; H 6.15.

3-((4-Chlorophenyl)(2,4,6-trimethoxyphenyl)methyl)-1-methyl-1H-indole  (4j):'* Pale
yellow liquid. "H NMR (400 MHz, CDCl3): 0 (ppm) = 7.32 (d, J = 8.0 Hz, 1H), 7.27 (d, J =
8.4 Hz, 1H), 7.19-7.10 (m, 5H), 7.00 (dt, J = 7.8 Hz , 1H), 6.67 (s, 1H), 6.20 (s, 1H), 6.08 (s,
2H), 3.71 (s, 3H), 3.62 (s, 3H), 3.50 (s, 6H). 3C NMR (100 MHz, CDCl3): J (ppm) = 159.8,
159.1, 144.9, 136.8, 128.5, 125.5, 128.4, 127.3, 124.9, 120.9, 119.9, 118.4, 116.3, 114.7,
108.9, 91.9, 55.9, 55.3, 36.3, 32.7.
1-Methyl-3-(p-tolyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4k):'* Colorless oil. 'H
NMR (400 MHz, CDCls) 6 (ppm) = 7.35 (d, /= 7.9 Hz, 1H), 7.25 (d, J= 8.2 Hz, 1H), 7.18-
7.10 (m, 3H), 6.97 (dd, J = 7.1 Hz and 6.2 Hz, 3H), 6.74 (s, 1H), 6.24 (s, 1H), 6.15 (s, 2H),
3.79 (s, 3H), 3.70 (s, 3H), 3.60 (s, 6H), 2.28 (s, 3H). 13C NMR (101 MHz, CDCl3) ¢ (ppm) =
159.7, 159.1, 141.7, 136.8, 134.2, 128.4, 128.4, 128.1, 120.9, 119.9, 118.3, 116.7, 114.7,
108.8,91.9, 55.9, 55.3, 35.9, 32.7, 21.1.
3-((1H-indol-3-yl)(phenyl)methyl)-1-benzyl-1H-indole (5a): Light pink solid. '"H NMR
(400 MHz, CDCl3) 6 (ppm) = 7.89 (s, 1H), 7.43-7.17 (m, 12H), 7.13 (dd, J = 14.8, 7.9, 2H),
7.04-6.94 (m, 4H), 6.64 (d, J = 4.5, 2H), 5.91 (s, 1H), 5.20 (s, 2H). '*C NMR (100 MHz,
CDCl5) 6 (ppm) = 144.05, 137.90, 137.01, 136.68, 132.51, 128.74, 128.66, 128.25, 127.95,
127.78, 127.38, 127.20, 127.07, 126.43, 126.13, 123.62, 121.92, 121.69, 120.12, 120.02,
119.80, 119.21, 118.96, 118.72, 111.03, 109.73, 49.92, 40.21. Anal. Cacld (%) for C3oHp4No:
C 87.35; H 5.86; Found: C 87.31; H 5.90.
2-Methyl-3-((1-methyl-1H-indol-3-yl)(phenyl)methyl)-1H-indole (5b): Light pink solid.
'"H NMR (400 MHz, CDCl5) 6 (ppm) = 7.74 (d, J =10.4, 1H), 7.33-7.17 (m, 11H), 7.07-7.02
(m, 1H), 7.00-6.94 (m, 1H), 6.92-6.87 (m, 1H), 6.55-6.49 (m, 1H), 5.90 (s, 1H), 3.66 (s, 3H),
2.23 (s, 3H). 3C NMR (100 MHz, CDCls) 6 (ppm) = 144.15, 142.72, 137.35, 135.18, 131.40,
130.14, 128.78, 128.42, 128.15, 128.04, 125.83, 121.41, 120.67, 119.94, 119.49, 119.02,
118.66, 117.42, 114.15, 110.02, 109.06, 39.24, 38.64, 32.70. Anal. Cacld (%) for C,sHy,Noy:
C 85.68; H 6.33; Found: C 58.70; H 6.30.
3-((5-methylfuran-2-yl)(phenyl)methyl)-5-nitro-1H-indole (5¢): Colorless oil. 'H NMR
(400 MHz, CDCls) 6 (ppm) = 8.45 (s, 1H), 8.35 (d, /= 2.3 Hz, 1H), 7.44 (d, /=9.0 Hz, 1H),
7.36-7.23 (m, 5H), 6.79-6.70 (m, 1H), 5.89 (d, /= 3.2 Hz, 1H), 5.82 (d, J= 3.3 Hz, 1H), 5.63
(s, 1H). BC NMR (100 MHz, CDCIl3) J (ppm) = 153.90, 151.58, 141.17, 139.45, 127.33,
126.99, 126.29, 120.36, 118.04, 117.74, 117.04, 111.14, 111.02, 108.45, 106.10, 105.11,
42.40, 13.69. Anal. Cacld (%) for C,0HsN,O5: C 72.28; H 4.85; Found: C 72.22; H 4.82.
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5-Bromo-3-((5-methylfuran-2-yl)(phenyl)methyl)-1H-indole (5d): Colorless oil. '"H NMR
(400 MHz, CDCls) 6 (ppm) =8.02 (s, 1H), 7.51 (s, 1H), 7.31-7.18 (m, 7H), 6.78 (s, 1H), 5.88
(s, 1H), 5.80 (s, 1H), 5.54 (s, 1H), 2.26 (s, 3H). *C NMR (100 MHz, CDCl;) 6 (ppm) =
154.49, 151.29, 141.68, 135.08, 128.49, 128.44, 128.39, 126.72, 124.99, 124.49, 122.15,
117.45, 112.53, 108.25, 106.01, 42.46, 13.71. Anal. Cacld (%) for C0H(BrNO: C 65.59; H
4.40; Found: C 65.65; H 4.37.

5-Bromo-3-(((4-methoxyphenyl)thio)(phenyl)methyl)-1H-indole (5e): Colorless oil. 'H
NMR (400 MHz, CDCl3) d (ppm) =8.05 (s, 1H), 7.73 (s, 1H), 7.38 (d, J = 7.4 Hz, 2H), 7.30-
7.18 (m, 7H), 7.06 (s, 1H), 6.70 (d, J= 8.3 Hz, 2H), 5.51 (s, 1H), 3.73 (s, 3H). 3C NMR (100
MHz, CDCl;) 6 (ppm) = 159.35, 141.19, 135.12, 134.80, 128.39, 128.37, 128.07, 127.21,
126.04, 125.24, 124.75, 122.42, 116.34, 114.26, 112.95, 112.64, 55.26, 51.44. Anal. Cacld
(%) for C;oH sBrNOS: C 62.27; H 4.28; Found: C 62.32; H 4.31.

5-Bromo-3-((1-methyl-1H-indol-3-yl)(phenyl)methyl)-1H-indole (5f): Light yellow solid.
'H NMR (400 MHz, CDCls3) ¢ (ppm) =7.83 (s, 1H), 7.44 (s, 1H), 7.28-7.20 (m, 6H), 7.16-
7.08 (m, 4H), 6.91 (t, J = 7.4 Hz, 1H), 6.56 (s, 1H), 6.39 (s, 1H), 5.73 (s, 1H), 3.59 (s, 3H).
13C NMR (100 MHz, CDCl3) 6 (ppm) = 143.74, 137.46, 135.26, 128.79, 128.61, 128.33,
128.21, 127.28, 126.29, 124.86, 124.82, 122.30, 121.56, 119.94, 119.53, 118.73, 117.76,
112.59, 112.52, 109.18, 39.95, 32.71. Anal. Cacld (%) for CysH9BrN,: C 69.41; H 4.61;
Found: C 69.44; H 4.64.

5-Bromo-3-((4-chlorophenyl)(1-methyl-1H-indol-3-yl)methyl)-1H-indole  (5g): Light
yellow solid. 'H NMR (400 MHz, CDCl;) ¢ (ppm) =7.98 (s, 1H), 7.50 (s, 1H), 7.31 (d, J =
8.3 Hz, 2H), 7.27-7.20 (m, 6H), 7.00 (t, J = 7.4 Hz, 1H), 6.66 (s, 1H), 6.46 (s, 1H), 5.79 (s,
1H) 3.69 (s, 3H). 13C NMR (100 MHz, CDCl;) ¢ (ppm) = 142.27, 137.46, 135.26, 131.93,
129.95, 128.60, 128.47, 128.19, 127.07, 125.00, 124.83, 122.20, 121.69, 119.80, 119.06,
118.85, 117.20, 112.72, 112.58, 109.26, 39.35, 32.75. Anal. Cacld (%) for C,4H;sBrCIN,: C
64.09; H 4.03; Found: C 64.05; H 4.10.

5-Bromo-3-((1-methyl-1H-indol-3-yl)(p-tolyl)methyl)-1H-indole (Sh): Light yellow solid.

'"H NMR (400 MHz, CDCl;) ¢ (ppm) = 7.88 (s, 1H), 7.56 (s, 1H), 7.36 (d, J = 8.3 Hz, 1H),
7.31(d,J=8.1 Hz, 1H), 7.26-7.16 (m, 5H), 7.11 (d, /= 7.5 Hz, 2H), 7.01 (t,J= 7.3 Hz, 1H),
6.65 (s, 1H), 6.49 (s, 1H), 5.80 (s, 1H), 3.68 (s, 3H), 2.35 (s, 3H). *C NMR (100 MHz,
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CDCl) ¢ (ppm) = 140.73, 137.46, 135.69, 135.26, 129.04, 128.81, 128.46, 128.18, 127.31,
124.80, 124.77, 122.32, 121.52, 119.99, 119.73, 118.70, 117.97, 112.56, 112.52, 109.18,
39.53, 32.71, 21.13. Anal. Cacld (%) for CysH,BrN;: C 69.94; H 4.93; Found: C 69.90; H
5.01.
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11. 'H and 3C NMR spectra of the products 3, 4 and 5:

3,3'-(Phenylmethylene)bis(1H-indole) (3aa):
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3,3'-((4-Chlorophenyl)methylene)bis(1H-indole) (3ga):

I T i -
TR BmaRNATREooog &
Fd WASASAHIFRGoNT 2
h\? %Thhhhhr?mm{; I

La e HiRd, s T
6 Wt i o
Py Swaunaa P =1
5 e 5 Z
T T T T T T T T T T T T T .
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0
f1 (ppm)
o e mmEmemE s
I ZEOFESEERE I &
¥ ARRESAQNESS I =
¥ EEBEERNSaA = 3
[ B A I el |
1 i
T T 1 T T T T T T T : | | : i 1 : T I T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
fi (ppm)

13



3,3'-((3-Chlorophenyl)methylene)bis(1H-indole) (3ha)
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3,3'-((2-Chlorophenyl)methylene)bis(1H-indole) (3ia)
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3,3'-((4-Bromophenyl)methylene)bis(1H-indole) (3ja)
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3,3'-((4-Nitrophenyl)methylene)bis(1H-indole) (3ka)
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3,3'-(p-Tolylmethylene)bis(1H-indole) (3la)
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3,3'-((4-Methoxyphenyl)methylene)bis(1H-indole) (3ma)
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3,3'-(Naphthalen-1-ylmethylene)bis(1H-indole) (3na)
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3,3'-(Thiophen-2-ylmethylene)bis(1H-indole) (30a)
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3,3'-(Phenylmethylene)bis(1-methyl-1H-indole) (3ab)

mmmmmmm s mnm in a o~

SIEDEE 2 ] 3
SEmsanomnoEE z 2 2
e et e 7 = -

:
:

Ep .

1743
4 tooI
6041

T T T T T T T T T T
74 722 70 68 66 064 62 060 58 56 54 52 5.0 48 f4.E'> 4j4 42 40 38 3.6 34 32 3.0 28 26 24 22 20 18 16
1 {ppm

§ §affsgEgEs 2 g £
¥ 5 EERREfRaz 2 ER
| ==/ NI& | I |
| ‘ ! l
180 170 160 150 140 130 120 110 100 an 80 70 60 50 40 30 20 10 i}

f1 {ppm)

22



3,3'-(Phenylmethylene)bis(2-methyl-1H-indole) (3ac)
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3,3'-(Phenylmethylene)bis(1-benzyl-1H-indole) (3ad)
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3,3'-(Phenylmethylene)bis(5-methoxy-1H-indole) (3ae)
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3,3'-(Phenylmethylene)bis(5-bromo-1H-indole) (3af)
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3,3'-(Phenylmethylene)bis(5-nitro-1H-indole) (3ag)
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5,5'-(Phenylmethylene)bis(2-methylfuran) (3ah)
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3,3'-(Phenylmethylene)bis(2,5-dimethylfuran) (3ai)
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4,4'-(Phenylmethylene)bis(1,3-dimethoxybenzene) (3aj)
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(Phenylmethylene)bis((4-methoxyphenyl)sulfane) (3ak)
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3-(Phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4a)
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2-Bromo-5-(phenyl(2,4,6-trimethoxyphenyl)methyl)thiophene (4b)
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1,3,5-Trimethoxy-2-((4-methoxyphenyl)(phenyl)methyl)benzene (4¢)
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1,3,5-Trimethoxy-2-(1-phenylbut-3-en-1-yl)benzene (4d)
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3-((2,6-Dimethoxy-4-methylphenyl)(phenyl)methyl)-1H-indole (4¢)
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1-Methyl-3-(phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4f)
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2-Methyl-3-(phenyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4g)
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2-Methyl-5-(phenyl(2,4,6-trimethoxyphenyl)methyl)furan (4h)
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(4-Methoxyphenyl)(phenyl(2,4,6-trimethoxyphenyl)methyl)sulfane (4i)
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3-((4-chlorophenyl)(2,4,6-trimethoxyphenyl)methyl)-1-methyl-1H-indole (4j)
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1-methyl-3-(p-tolyl(2,4,6-trimethoxyphenyl)methyl)-1H-indole (4k)
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3-((1H-Indol-3-yl)(phenyl)methyl)-1-benzyl-1H-indole (5a)

[ S I
gy =Rl fn ¥ Ly
g S8R g E =
% nE = = =
8.0 75 70 B.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0
f1 (ppm)
I &oa = 3
T REH g &
[ |
150 145 140 135 130 125 120 115 110 105 100 95 a0 85 ’ (-SD )75 70 63 60 55 50 45 40 35 30 25 20 15 10
1 (ppm

43



2-Methyl-3-((1-methyl-1H-indol-3-yl)(phenyl)methyl)-1H-indole (5b)
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3-((5-methylfuran-2-yl)(phenyl)methyl)-5-nitro-1H-indole (5¢)
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5-bromo-3-((5-methylfuran-2-yl)(phenyl)methyl)-1H-indole (5d)
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5-bromo-3-(((4-methoxyphenyl)thio)(phenyl)methyl)-1H-indole (5e)
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5-bromo-3-((1-methyl-1H-indol-3-yl)(phenyl)methyl)-1H-indole (5f)
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5-bromo-3-((4-chlorophenyl)(1-methyl-1H-indol-3-yl)methyl)-1H-indole (5g)
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5-bromo-3-((1-methyl-1H-indol-3-yl)(p-tolyl)methyl)-1H-indole (Sh)
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