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1. Experimental
General methods

Melting points were determined in open capillary tubes on Kofler block apparatus and are
uncorrected. IR spectra were recorded in cm™ using KBr discs with a Perkin Elmer RXI FTIR
spectrophotometer. NMR spectra (*H, *3C) were recorded in CDCl; or DMSO-Dg solution in 5 mm
BBO probe fitted with a pulse field gradient and working with Topsin 1.3 programme in a Bruker
AV-300 Supercon NMR spectrometer (chemical shifts in 6 ppm and J in Hz). Hitachi UV-vis U-3501
spectrometer was used for recording UV/VIS spectra in HPLC grade Acetonitrile solution in the
order of 10®° mol L concentration at room temperature. Perkin-Elmer LS-55 was used for recording
fluorescence spectra using aforesaid solution with similar concentration. Field emission scanning
electron microscopy (FESEM) was used to observe the surface morphology (both unused and used
PMA-Cellulose) and elemental detection of PMA-Cellulose . Previously, the samples were coated
with a thin layer of gold to avoid electrical charging during examination. Zeiss Auriga instrument was
used for FESEM study. X-ray diffraction analysis of cellulose, phosphomolybdic acid and PMA-
Cellulose were performed at room temperature by X-PERT-PRO Pan analytical diffractometer using
Cu Ko (A= 1.5406) as X-ray source of current 30 mA at a generator voltage of 40 kV. The rate of
scanning was 1" min'. ICP-Mass data was collected from Geological survey of India, Central
Chemical Laboratory, Kolkata. X-ray crystallographic data were taken on a Bruker Smart Apex 2
diffractometer equipped with a CCD area detector with graphite monochromatized Mo K, radiation.
Further information on the crystal structure investigations may be obtained from Cambridge
Crystallographic Data Center CCDC, 12 Union Road, Cambridge CB2 1EZ, UK, fax (+44-(0)1223-

336033 or email: (deposit@ccdc.cam.ac.uk) on quoting the depository numbers 986120 for Cys Hig
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Figure S1: Comparative IR patterns of Cellulose, Phosphomolybdic Acid (PMA), PMA-Cellulose

Table S1: Frequency of bands assigned to catalyst PMA as observed in both PMA and PMA-Cellulose

Assignment PMA PMA-Cellulose
V4 P-O 1064 1062
V3 Mo=0 terminal 963 962
V, Mo-O-Mo-O Corner 870 872
v; Mo-0-Mo axis 788 789
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Figure S2: Comparative XRD patterns of Cellulose, PMA, PMA-Cellulose and reused PMA-Cellulose
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Figure S3: Kinetic measurement graph between reaction time and % of yield of the product
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Fig S4 (a): Colour change of compound 4e in presence of different metal ions (4d also give similar
observation). (b) Study of the interference of other metal ions in presence of Cu ion
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Fig S5 : (a) The Binding constant curve with K, = 1.428 x 10°> M™ of compound 4e

(b) The Limit of detection curve with LOD= 0.055 ppm of compound 4e
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Fig S6: (a) Emission spectra of compound 7 in presence and absence of Cu?* ion (Amax= 350 nm)

(b) Emission spectra of compound 4a in presence and absence of Cu?* ion (Amax= 336 nm)

(2)-3, 3'-(3-chloro-3-phenylprop-2-ene-1,1-diyl)bis(1H-indole) (3a)

Yield: 96%, (0.366 g); m.p. 60-62°C characteristics: white solid; IR Vmax (KBr) 3455, 1507, 1454,
1386; *H NMR (300 MHz, CDCls) 844 5.89 (1H, d, J=10.2 Hz), 6.72 (1H, d, J= 9.6 Hz), 6.93-6.95(2H,
m), 7.05-7.13 (2H, m), 7.17-7.24 (2H, m), 7.29-7.40 (5H, m), 7.58-7.69 (4H, m), 7.93 (2H, s); **C
NMR (75MHz, CDCl3) 6¢ 34.9, 60.1, 110.7, 110.8, 119.0, 119.4, 119.6, 121.6, 121.8, 123.8, 126.3,
126.6, 127.9, 128.1, 128.3, 128.5, 128.9, 129.4,129.1, 136.3; analysis calculated for C2sH19CIN; : C:
78.42; H: 5.00; N: 7.32% found C: 78.40; H, 5.02; N: 7.31%.

(2)-3,3'-(3-chloro-3-(4-chlorophenyl)prop-2-ene-1,1-diyl)bis(1H-indole) (3c)

Yield: 90%, (0.375 g); m.p. 155-156°C characteristics: white crystalline solid (from Pet. Ether
Chloroform mix); IR Vmax (KBr) 3453, 1483, 1455, 1416, 1338, 1237, 1087, 1011, 755, 740; 'H
NMR (300 MHz, CDCls) 8, 5.87 (1H, d, J=9.6 Hz), 6.70 (1H, d, J= 9.5 Hz), 6.93-6.95 (2H, m), 7.06-
7.14 (2H, m), 7.18-7.22 (2H, m), 7.24-7.30 (2H, m), 7.38 (2H, d, J=8.1 Hz), 7.48-7.56 (2H, m), 7.65
(2H, d, J= 7.9 Hz), 7.90 (2H, s); *C NMR (75 MHz, CDCls) &¢ 35.4, 111.2, 117.3, 1195, 122.1,
126.8, 127.9, 128.0, 128.5, 130.8, 134.3, 136.7; analysis calculated for C,sH1sCIoN,: C: 71.95; H:
4.35; N:6.71% found C: 71.96; H: 4.33; N: 6.72%.
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(2)-3,3'-(3-chloro-3-(4-methoxyphenyl)prop-2-ene-1,1-diyl)bis(1H-indole) (3d)

Yield: 92%, (0.379 g); m.p. 146-147°C characteristics: white solid; IR vmax (KBr) 3446, 1601, 1508,

1455, 1418, 1337, 1254 1180, 1093, 1029, 831, 755; *H NMR (300 MHz, DMSO-D¢) 81 3.76(3H, s),
5.74 (1H,d, J= 9.9 Hz), 6.90-6.96 (5H, m), 7.06 (2H, t, J= 7.6 Hz), 7.23-7.24 (2H, m), 7.37 (2H, d,
J=8.1 Hz), 7.54-7.61 (4H, m), 10.89 (2H, s); *C NMR (75MHz, CDCls) 5¢ 34.9, 55.3, 111.6, 113.8,
113.9, 116.3, 118.4, 119.0, 121.0, 122.7, 126.5, 127.7, 127.8, 128.9, 129.8, 129.9, 136.7, 159.6;
analysis calculated for CyH2:CIN2O: C: 75.63; H: 5.13; N: 6.78% found C: 75.62; H: 5.12; N:
6.80%.

(2)-3,3'-(3-chloro-3-(4-nitrophenyl)prop-2-ene-1,1-diyl)bis(1H-indole) (3e)

Yield: 95%, (0.406 g); m.p. 160-162°C characteristics: yellow solid; IR vmax (KBr) 3434, 3057,
2346, 1593, 1512, 1485; *H NMR (300 MHz, CDCl3) 84 5.76 (1H, d, J= 9.6 Hz), 6.78-6.95 (5H,m),
7.01-7.05 (2H, m), 7.20-7.28 (2H, m), 7.46-7.60 (4H, m), 7.99 (2H, d, J= 7.5 Hz), 9.32 (2H, s); **C
NMR (75 MHz, CDCI3) 6¢ 35.6, 115.9, 118.9, 120.0, 122.0, 122.4, 122.7, 124.3, 126.6, 127.8, 129.1,
134.4,136.8, 144.1, 147.2; analysis calculated for C2sH1sCIN3O2: C: 70.18; H: 4.24; N: 9.82% found
C:70.17; H: 4.23; N: 9.81%.

(2)-3,3'-(3-chloro-3-(3-nitrophenyl)prop-2-ene-1,1-diyl)bis(1H-indole) (3f)

Yield: 96%, (0.410 g); m.p. 107-108°C characteristics: yellow solid; IR vma (KBr) 3049, 1721,
1617, 1527, 1455, 1416, 1348; 'H NMR (300 MHz, CDCls) 84 5.86 (1H, d, J=9.3 Hz), 6.80 (1H, d,
J=9.6 Hz), 6.83-6.88 (2H, m), 7.03-7.09 (2H, m), 7.13-7.21 (3H, m), 7.26-7.38 (3H, m), 7.60 (2H. d,
J=7.8 Hz), 7.73-7.78 (1H, m), 7.90 (2H, s), 8.01-8.08 (1H, m); *C NMR (75 MHz, CDCls) &¢ 37 .4,
102.4, 111.0, 111.3, 116.6, 119.2, 119.4, 119.6, 119.9, 120.1, 120.6, 120.8, 121.3, 121.4, 121.5,
121.8, 122.1, 122.3, 1225, 122.7, 122.9, 123.3, 123.4, 124.1, 125.2, 126.2, 126.6, 128.2, 128.9,
129.2,129.3, 129.8, 130.2, 132.2, 132.8, 134.8, 135.2, 136.6, 139.6, 147.8, 148.1; analysis calculated
for CosH1sCIN3O, : C: 70.18; H: 4.24; N: 9.82% found C: 70.20; H: 4.23; N: 9.80%.

(Z2)-3,3'-(3-chloro-3-(p-tolyl)prop-2-ene-1,1-diyl)bis(1H-indole) (39)

Yield: 90%, (0.356 g); m.p. 118-120 °C characteristics: white solid; IR Vmax (KBr) 3455, 3402, 1507,
1454, 1416, 1336, 1246, 1093, 1011; 'H NMR (300 MHz, CDCls) 8 2.34 (3H,s), 5.87 (1H, d, J= 9.6
Hz), 6.67 (1H, d, J= 9.48 Hz), 6.94 (2H, s), 7.05-7.26 (9H, m), 7.34-7.38 (1H,m), 7.50 (1H, d, J= 7.27
Hz), 7.64 (1H, d, J= 7.96 Hz), 7.92 (2H, br.s.); **C NMR (75 MHz, CDCls) 8¢ 20.7, 34.9, 102.2,
110.6, 110.8, 117.3, 118.9, 119.4, 119.7, 120.3, 121.6, 121.8, 126.2, 126.6, 128.5, 128.9, 131.6,
136.3, 138.0; analysis calculated for CysH21CIN, : C: 78.68; H: 5.33; N: 7.06% found C: 78.67; H:
5.32; N: 7.08%.
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(2)-3,3"-(3-chloro-2-methyl-3-phenylprop-2-ene-1,1-diyl)bis(1H-indole) (3h)

Yield: 94%, (0.3729); m.p. 128-129 °C characteristics: white solid; IR Vmax (KBr) 3416, 3054, 2367,
1617, 1454, 1416, 1386, 1216, 1092, 1011; *H NMR (300 MHz, CDCls) 84 2.00 (3H, s), 5.58 (1H,
s), 6.84 (2H, s), 7.00-7.03 (2H, t, J= 7.6 Hz), 7.13-7.37 (9H,m), 7.44-7.46 (2H, m), 7.94 (2H, s); *C
NMR (75 MHz, CDCls) 8¢ 13.3, 39.3, 112.2, 117.3, 118.9, 120.3, 120.9, 122.0, 122.2, 124.4, 126.9,
127.8, 128.2, 129.4, 129.8, 135.6, 136.5, 138.9; analysis calculated for CzH2:CIN,: C: 78.68; H:
5.33; N: 7.06% found C: 78.66; H: 5.31; N: 7.07%.

(2)-3,3"-(3-chloro-3-phenylprop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4a)

Yield: 97%, (0.398g); m.p. 118-119°C characteristics: white solid; IR vmax (KBr) 3437, 3406, 1456,
1443, 1296, 1240, 1016, 893; *H NMR (300 MHz, DMSO-Dg) & 2.13 (6H, s), 5.59 (1H, d, J= 9.6
Hz), 6.61 (2H, t, J= 7.4 Hz), 6.74 (2H, t, J= 7.4 Hz), 6.93 (1H, d, J= 9.6 Hz), 7.04-7.17 (7TH, m), 7.43
(2H, d, J= 7.2 Hz), 10.59 (2H, s); *C NMR (75MHz, DMSO-Dg) ¢ 12.8, 35.5, 111.0, 111.3, 118.7,
118.8, 120.3, 126.5, 128.3, 129.0, 129.1, 129.9, 131.3, 132.1, 135.7, 137.6; analysis calculated for
Co7H23CIN, : C: 78.91; H: 5.64; N: 6.82% found C: 78.90; H: 5.66; N: 6.81%.

(2)-3,3'-(3-(4-bromophenyl)-3-chloroprop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4b)

Yield: 95%, (0.465g); m.p. 180-181°C characteristics: red solid; IR Vmax (KBr) 3445, 3397, 1484,
1462, 1294, 1006, 738;"H NMR (300 MHz, DMSO-Dg) 814 2.29 (6H, s), 5.72 (1H, d, J= 9.3 Hz), 6.76-
6.80 (2H, m), 6.90-6.94 (2H, m), 7.16-7.26 (5H, m), 7.57 (4H, s), 10.79 (2H, s); **C NMR (75MHz,
CDCls) 6c 12.1, 34.9, 109.9, 111.0, 112.0, 117.7, 119.2, 119.3, 119.6, 119.7, 121.3, 1214, 122.1,
122.2, 127.4, 128.2, 128.8, 129.6, 131.0, 132.1, 133.1, 135.6, 136.7; analysis calculated for
C27H2:BrCIN, for C: 66.20; H: 4.53; N: 5.72% found C: 66.22; H: 4.51; N: 5.71%.

(2)-3,3"-(3-chloro-3-(4-chlorophenyl)prop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4c)

Yield: 96%, (0.427g); m.p. 172-173°C characteristics: white crystalline solid (from Pet. Ether
Chloroform mix); IR vmax (KBr) 3380, 2919, 2368, 1485, 1459, 1340, 1303, 1242, 1092, 1009, 829,
750 ;*H NMR (300 MHz, DMSO-Ds) 814 2.31 (6H, s), 5.75 (1H, d, J= 9.3 Hz), 6.79 (2H, t, J= 7.2 Hz),
6.94 (2H, t, J= 7.2 Hz), 7.17-7.28 (4H, m), 7.43 (2H, d, J= 7.2 Hz), 7.67 (2H, d, J= 7.2 Hz), 10.80
(2H, s); 3¢ NMR (75MHz, DMSO-Dg) ¢ 12.7, 35.5, 56.5, 110.9, 111.1, 118.6, 118.7, 120.3, 128.1,
128.2, 128.7, 129.1, 132.1, 133.6, 135.6, 136.3; analysis calculated for C»;HxCI:N, : C, 72.81; H,
4.98; Cl, 15.92; N, 6.29% found C: 72.83; H: 4.97; N: 6.28%.

(2)-3,3'-(3-chloro-3-(4-methoxyphenyl)prop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4d)

Yield: 97%, (0.428g); m.p. 162-163°C characteristics: bluish grey solid; IR Vmax (KBr) 3394, 2346,
1601, 1507, 1460, 1289, 1251, 1178, 1023, 834, 739; 'H NMR (300 MHz, DMSO-Dg) 6y 2.23 (6H,
s), 3.66 (3H, S), 5.65 (1H, d, J= 9.6 Hz), 6.71 (2H, t, J= 7.5 Hz), 6.83-6.92 (5H, m), 7.14-7.21 (4H,
m), 7.49 (2H, d, J= 8.7 Hz), 10.70 (2H, s); *C NMR (75MHz, DMSO-Ds) ¢ 12.7, 35.4, 55.7, 110.9,
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1115, 114.4, 118.7, 120.2, 127.7, 127.8, 127.9, 129.3, 129.6, 130.1, 131.9, 135.6, 159.93; analysis
calculated for CogHo5CIN,O: C: 76.26; H: 5.71; N: 6.35% found C: 76.24; H: 5.73; N: 6.34%.

(Z2)-3,3'-(3-chloro-3-(4-nitrophenyl)prop-2-ene-1,1-diyl)bis(1H-indole) (4e)

Yield: 96%, (0.438g); m.p. 130-131°C characteristics: yellow solid; IR Vmax (KBr) 3381, 1593, 1513,
1459, 1343, 849, 747; *H NMR (300 MHz, CDCls) 8y 2.25 (6H, s), 5.84 (1H, d, J= 9.3 Hz), 6.93 (2H,
t, J= 7.9 Hz), 7.06 (2H, t, J= 7.8 Hz), 7.18 (1H, d, J= 9.4 Hz), 7.26 (3H, d, J= 7.7 Hz), 7.37 (2H, d, J=
8 Hz), 7.71-7.80 (4H, m), 8.13 (1H, s), 8.16 (1H, s); **C NMR (75 MHz, CDCls) ¢ 18.4, 35.8, 58.5,
110.3, 111.5, 118.9, 119.4, 120.9, 123.6, 127.1, 128.3, 134.6, 135.2, 144.0; analysis calculated for
C27H25CIN3O,: C: 71.13; H: 4.86; N: 9.22% found C: 71.14; H: 4.84; N: 9.21%.

(2)-3,3"-(3-chloro-3-(3-nitrophenyl)prop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4f)

Yield: 93%, (0.423g); m.p. 126-127°C characteristics: yellow solid; IR Vmax (KBr) 3387, 1527, 1459,
1347, 740 ; *H NMR (300 MHz, CDCls) 8y 2.30 (6H, s), 5.88 (1H, d, J=9.6 Hz), 6.92-7.00 (2H, m ),
7.05-7.18 (3H, m), 7.28-7.31 (2H, m), 7.4 (2H, d, J=7.8 Hz), 7.46-7.54 (2H, m), 7.83 (1H, s), 7.88-
7.95 (1H, m), 8.10-8.18 (1H, m), 8.46-8.51 (1H, m); *C NMR (75 MHz, CDCl3) 5¢ 12.6, 35.7, 111.6,
119.4, 120.9, 128.3, 131.3, 135.2, 138.6, 148.7; analysis calculated for C,;H2,CIN3O,. C: 71.13; H:
4.86; N:9.22% found C: 71.11; H: 4.88; N: 9.23%.

(2)-3,3'-(3-chloro-3-(p-tolyl)prop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (49)

Yield: 92%, (0.390g); m.p. 110-111°C characteristics: white solid; IR vmax (KBr) 3380, 2919, 2368,
1485, 1459, 1303, 1092, 1009, 829; *H NMR (300 MHz, CDCls) & 2.27 (6H, s), 2.43 (3H, s), 5.84
(1H, d, J= 9.6 Hz), 6.91-6.95 (2H, m), 7.03-7.13 (4H, m), 7.22-7.29 (3H, m), 7.32-7.50 (4H, m), 7.51-
7.77 (2H, m); *C NMR (75 MHz, CDCl3) 8¢ 12.4, 13.8, 41.3, 109.8, 111.8, 120.2, 125.1, 125.9,
128.1,128.4, 128.5, 128.6, 128.7, 129.2, 129.4, 130.9, 134.8, 134.9, 137.2, 137.7; analysis calculated
for CogHosCIN, : C: 79.14; H: 5.93; N: 6.59% found C: 79.15; H: 5.91; N: 6.57%.

(2)-3,3'-(3-chloro-2-methyl-3-phenylprop-2-ene-1,1-diyl)bis(2-methyl-1H-indole) (4h)

Yield: 95%, (0.4029g); m.p. 92-93°C characteristics: white solid; IR vmax (KBr) 3399, 2917, 1711,
1617, 1459, 1373, 1332, 1300, 1231, 1014; *H NMR (300 MHz, CDCls) 84 2.05 (6H, S), 2.20-2.26
(3H, m), 5.62 (1H, s), 7.03-7.13 (2H, m), 7.20-7.27 (3H, m), 7.33- 7.38 (5H, m), 7.42-7.56 ( 3H, m),
7.76 (2H, s) ; *C NMR (75 MHz, CDCl;) 8¢ 13.1, 13.6, 40.1, 109.2, 109.3, 111.4, 112.3, 118.3,
1185, 119.7, 120.3, 121.7, 121.8, 127.3, 128.0, 128.7, 129.1, 129.3, 129.4, 130.0, 131.9, 135.2,
136.2, 136.7, 139.3, 139.4, 139.6; analysis calculated for C2sH2sCIN, : C: 79.14; H: 5.93; N: 6.59%
found C: 79.14; H: 5.92; N: 6.60%.
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3,3"-((1-chloro-3,4-dihydronaphthalen-2-yl)methylene)bis(1H-indole) (5a)

Yield: 95%, (0.388g); m.p. 154-155°C characteristics: reddish white solid; IR Vmax (KBr) 3441, 3419,
1614, 1480, 1455, 1411, 1338, 1216, 1094, 1061, 957, 742; *H NMR (300 MHz, CDCl,) 6y 2.27-
2.36 (2H, m), 2.66-2.72 (2H, m), 6.30 (1H, s), 6.85 (2H, s), 7.00-7.08 (3H, m), 7.11- 7.20 (3H, m),
7.33-7.35 (3H, m), 7.59 (2H, d, J= 7.9 Hz), 7.73 (1H, d, J= 7.6 Hz), 7.9 (2H, s); *C NMR (75 MHz,
CDCl3) 6c 18.4, 26.6, 28.2, 38.2, 58.5, 111.1, 116.2, 119.2, 119.3, 119.4, 119.4, 120.0, 120.1, 122.1,
123.1, 124.1, 124.7, 125.9, 1266, 126.9, 127.1, 127.2, 127.5, 133.8, 136.1, 136.6, 138.4; analysis
calculated for C,7H1CIN,: C: 79.30; H: 5.18; N: 6.85% found C: 79.30; H: 5.17; N: 6.84%.

3,3'-((1-chloro-5-methoxy-3,4-dihydronaphthalen-2-yl)methylene)bis(1H-indole) (5b)

Yield: 92%, (0.403g); m.p. 132-133°C characteristics: gray solid; IR vmax (KBr) 3416, 3379, 1573,
1459, 1433, 1336, 1355, 1291, 1266, 1221, 1094, 1009, 752; *H NMR (300 MHz, CDCls) &y 2.20-
2.26 (2H, m), 2.63-2.69 (2H, m), 3.73 (3H, s), 6.23 (1H, s), 6.75 (1H, d, J= 8.15 Hz), 6.85 (2H, s),
6.98 (3H, t, J= 7.3 Hz), 7.08-7.17 (3H, m), 7.27-7.36 (4H, m), 7.51 (1H, s), 7.54 (1H, s); *C NMR
(75 MHz, CDCl3) 8¢ 20.1, 26.1, 38.2, 55.7, 110.3, 111.0, 116.3, 117.6, 119.3, 120.1, 123.0, 124.3,
125.8, 126.6, 127.2, 134.9, 136.5, 138.4, 155.6; analysis calculated for CxH23CIN,O: C: 76.61; H:
5.28; N: 6.38% found C: 76.62; H: 5.26; N: 6.37%.

3,3"-((1-chloro-6-methoxy-3,4-dihydronaphthalen-2-yl)methylene)bis(1H-indole) (5c¢)

Yield: 97%, (0.425g); m.p. 134-135°C characteristics: gray solid; IR vmax (KBr) 3411, 1605, 1496,
1457, 1421, 1338, 1278, 1105, 1093, 1009, 1025, 885, 741; *H NMR (300 MHz, CDCls) 5y 2.32-2.37
(2H, m), 2.69-2.74 (2H, m), 3.82 ( 3H, s), 6.31 (1H, s), 6.66 (1H, s), 6.80-6.83 (1H, m), 6.92 (2H,
br.s), 7.08 (2H, t, J= 7.2 Hz), 7.22 (2H, t, J= 7.2 Hz), 7.38 (2H, d, J= 8.1 Hz), 7.41 (2H, d, J= 7.8 Hz),
7.68 (1H, d, J= 8.2 Hz), 7.94 (2H, br.s); **C NMR (75 MHz, CDCls) 8¢ 26.5, 28.6, 37.9, 55.3, 111.1,
113.1, 116.4, 119.3, 120.1, 122.0, 123.0, 125.6, 126.0, 126.9, 127.2, 1355, 136.6, 137.8, 159.1;
analysis calculated for CgH23CIN,O: C: 76.61; H: 5.28; N: 6.38% found C: 76.60; H: 5.28; N:
6.37%.

3,3"-((3-chloro-1H-inden-2-yl)methylene)bis(1H-indole) (5d)

Yield: 90%, (0.354g); m.p. 143-144°C characteristics: brown solid; IR Vmax (KBr); *H NMR (300
MHz, CDCl3) 6y 2.07-2.11 (2H, m), 6.16 (1H, s), 6.77 (2H, d, J= 2.1 Hz), 7.03-7.10 (2H, m), 7.18-
7.28 (4H,m), 7.29-7.35 (3H, m), 7.44-7.60 (3H, m), 7.87 (2H, s); *C NMR (75 MHz, CDCls) 8¢
138, 33.1, 38.1, 60.2, 110.8, 110.9, 116.2, 116.7, 1185, 118.8, 118.9, 119.1, 119.2, 1194, 119.5,
119.6, 1215, 121.7, 121.8, 122.5, 122.6, 123.3, 123.9, 125.1, 126.3, 126.5, 126.6, 127.9, 128.8,
130.1, 136.2, 136.3, 140.6, 142.3, 144.1; analysis calculated for CoH19CIN,: C: 79.08; H: 4.85; N:
7.09% found C: 79.06; H: 4.86; N: 7.08%.
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3,3"-((1-chloro-3,4-dihydronaphthalen-2-yl)methylene)bis(2-methyl-1H-indole) (6a)

Yield: 95%, (0.414g); m.p. 156-157°C characteristics: White solid; IR vmax (KBr) 3418, 3378, 2924,
1614, 1423, 1484, 1461, 1423, 1338, 1295, 1244, 1219, 1010, 957, 752, 741, 'H NMR (300 MHz,
CDCl3) 6y 2.02 (6H, s), 2.26-2.31 (2H, m), 2.60-2.63 (2H, m), 5.96 (1H, s), 6.63-6.68 (2H, m), 6.80-
6.89 (3H, m), 6.95-7.10(5H, m), 7.19 (1H, br.s), 7.46 (1H, br.s), 8.84 (2H, s); *C NMR (75 MHz,
CDCls) &8¢ 12.2, 27.0, 27.8, 109.8, 110.6, 118.1, 118.4, 119.9, 123.7, 125.4, 126.8, 127.3, 127.8,
128.6, 132.4, 132.9, 135.2, 135.4, 139.8; analysis calculated for C,9H,sCIN, : C: 79.71; H: 5.77; N:
6.41% found C: 79.70; H: 5.78; N: 6.41%.

3,3"-((1-chloro-5-methoxy-3,4-dihydronaphthalen-2-yl)methylene)bis(2-methyl-1H-indole) (6b)

Yield: 90%, (0.420g); m.p. 139-140°C characteristics: White solid; IR vmax (KBr) 3852, 2946, 2368,
1740, 1705, 1635, 1588, 1552, 1506, 1390 ‘H NMR (300 MHz, CDCl3) 6y 2.12 (6H, s), 2.33-2.39
(2H, m), 2.72-2.77 (2H, m), 3.73 (3H, s), 6.08 (1H, s), 6.73 (1H, d, J= 8.1 Hz), 6.81(2H, t, J= 7.2
Hz), 6.97 (3H, t, J= 7.2 Hz), 7.09-7.29 (5H, m), 7.70 (2H, s); *C NMR (75 MHz, CDCls) ¢ 12.6,
19.8, 27.3, 38.8, 55.7, 109.9, 110.2, 111.3, 117.3, 119.2, 120.7, 123.8, 126.5, 129.1, 131.8, 134.7,
135.0, 138.8, 155.7; analysis calculated for C3H2;CIN,O: C: 77.16; H: 5.83; N: 6.00% found C:
77.18; H: 5.81; N: 6.00%.

3,3"-((1-chloro-6-methoxy-3,4-dihydronaphthalen-2-yl)methylene)bis(2-methyl-1H-indole) (6c)

Yield: 96%, (0.448g); m.p. 144-145°C characteristics: White solid; IR vmax (KBr) 3855, 2944, 2367,
1742, 1701, 1631, 1586, 1555, 1508, 1389 :*H NMR (300 MHz, CDCls) 8y 2.11 (6H, s), 2.27-2.30
(2H, m), 2.66-2.69 (2H, m), 3.67 (3H, s), 5.94 (1H, s), 6.67-6.77 (3H, m), 6.87 (3H, t, J= 7.5 Hz),
7.00 (2H, d, J= 7.8 Hz), 7.12 (2H, d, J= 7.8 Hz), 7.41 (1H, d, J= 8.7Hz), 10.73 (2H, s); *C NMR (75
MHz, CDCls) 6¢ 12.3, 18.8, 27.5, 27.7, 56.4, 110.1, 110.7, 111.7, 113.4, 118.3, 118.5, 119.3, 120.0,
125.1, 125.3,126.0, 128.7, 132.4, 135.3, 136.8, 137.4, 159.1; analysis calculated for C3yH27CIN,O:
C:77.16; H:5.83; N: 6.00% found C: 77.16; H: 5.82; N: 6.01%.

3,3"-((3-chloro-1H-inden-2-yl)methylene)bis(2-methyl-1H-indole) (6d)

Yield: 97%, (0.410g); m.p. 168-169°C characteristics: White solid; IR vmax (KBr) 3403, 3385, 1458,
1423, 1386, 1337, 1305, 1281, 1242, 973, 753, 727; 'H NMR (300 MHz, CDCls) &y 2.04 (6H, s),
3.27-3.30 (2H, m), 5.93 (1H, s), 6.62-6.67 (2H, m), 6.83- 6.92 (4H, m), 7.04- 7.09 (1H, m), 7.14-7.19
(3H, m), 7.22-7.30 (2H, m), 9.70 (2H, brs); *C NMR (75 MHz, CDCls) 8¢ 11.5, 32.7, 109.6, 110.5,
117.7, 119.3,122.9, 1245, 1255, 125.8, 127.7, 131.3, 134.6, 139.9, 141.8, 144; analysis calculated
for Co5H,3CIN,: C: 79.51; H: 5.48; N: 6.62% found C: 79.50; H: 5.49; N: 6.62%.

S11



Iz

k|

T —————— ]

E
g
o

'H NMR, 300 MHz, CDCl;

M

150

10 ppm

130 120 110 100 90 80 70 60 50 40 30 20

140

180 170 160

190

BC NMR, 75MHz, CDCls

S12



NH

CH

Br

Cl

NH

(3b)

018" ¢

T1S°€

SLL®
808"
EE6”
LS6"
286"
LSO"
£B0"
LOT"
£8T°
981"
PIE"
6BE"
9Th "
658"
(410
88s”
109"

I\

959"

L96°0T

ppm

N

©
Q
O
%)
p=
(@)
5
I
=
o
S
™
o
=
Z
1H

7

H MOV NRTON
FONMNCO®OW T
cCocoocaARON
TeSTTamMammom

LN

T

T

T T T T T T T T T T
130 120 110 100 90 80 70 60 50 40 30

T

150 140

160

170

10 ppm

20

BC NMR, 75MHz, DMSO-Dg

S13



Ir=

—

Cl

T A

Cl

ZT

(3¢

ppm

2
|

7
'H NMR, 300 MHz, CDCls

J
-

T
8
é:u
LS

LE GE

06°9L
£€9°9L
9L°9L
S0°LL
Pe LL
8Y LL
19°LL
§2° 11T
TELIT
05°6TT
LG 61T
€9°6TT
SLT6TT
9876TT
€6°6TT
L1"Z2T ———
687921 —~__
S6°LZT
20°821
ge"8el
4 314
06°821
9L"0ET
28°0€T
VETPET
89°9€T

I,Iﬂ} “ l

T T T T T
140 130 120 110

170 160 150

90 80 70 60 S50 40 30 20 10 ppm

100

13C NMR, 75MHz, CDCl;4

S14



I=

—

OMe

T A

Cl

ZT

3d)

ELV €
6SL"E

LzL:
0oL
868
L16
1€6
9b6 "
666"
9€0"
290°
980"
yECT
ove”
19¢e"
8ge”
44N
696"
186"
019°

S\

ﬁr—hhr*r*r‘hr-r-r-\nioté‘&-‘ﬁ.mm

£68°0T

I

'H NMR, 300 MHz, DMSO-Ds

06°FE

60°6€E
9E"6E
06°6€E

26°6E

8v°0F
62°55 T

29 111
€1l

i L1

"Bl
20611
20 T2 — =
gL gl ——
8r°9Z1
ZLLTT
08*LZT
76°8ZT
9L 62t
16°62T
L9°9ET

N

1976ST

-
@©
@
™

20

40

T

60

T T T T T T T
170 160 150 140 130 120 110 100 90 80

30

50

70

BC NMR, 75MHz, DMSO-Dg

S15



CHs

NH

Cl
CHa

(4a)

NH

e ——

(410

kLS”
909°
€89°
L0g"
2e9°
STL®
opL”
poL’
916"
876"
br0*
1o
280"
£60°
poT"
Ter
BPL"
LY
AN
ELa

Va7

i e ol ol VT R R R

BRSOl ——

T

10

11

Pppm

7

o

s

2
s

r

&l

'H NMR, 300 MHz, DMSO-Ds

L) oG

]

69
L6

€S
18

10°
EE°
TL
b
bE

¥E”

9¢°

111
TLE
‘811
‘BT
‘0zt
Sb'9z1
BZI
00621
17621
867621
11
LOTET
S9'GET
29°LET

(4}

‘GE
L%
1A

6€

"6E
‘6€
6z’
‘ov
"0p

ob

N

N\

T

T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30

150

160

10 ppm

20

BC NMR, 75MHz, DMSO-Dg

S16



CH3

NH

Cl

c
CHs

NH

(4c)

Log”
L1

ESk°E
PLF'E
SLBE
S8k €

SEL®
99L°
pLL"
LeL”
[44:
T116°
9€6°

S
S
9
9
9
9
9
9
691" L
com.puuwvn
0EZ L
Lse L
582°L
LTP L
Tk L
BEPL
859°L
Z89°L

£08° 0L —

'H NMR, 300 MHz, DMSO-Ds

89

£9

L

"BE

€T

34
L

92
¥S
8

0s°

mm./
"6

"6
56 6€

"0b

"0

"0y

95

0Tt
0 i /
91T

.m:/«
02T~

"8zl

821

-821 W._
‘6T

*éel

“£ET -

“GET

“g9ET

N

10 ppm

30 20

40

60

70

90

100

13C NMR, 75MHz, DMSO-Dg

S17



CHj

Iz

OMe

(4d)

82¢° ——
CTE' 2

g58 ' —
659°€

Ge9*°
199"
689°
FIL”
6EL"
Les”
oF8"*
058"
698"
268"
bee”
EFT"
QLT”
98T"
4 i
8Ly”
Los-

L S S TR RP- RPN C R R SPTY

S0L 0T

LMMJAJJL

'H NMR, 300 MHz, DMSO-Ds

"011
CTTT
11T
TPIT
"81T
"0gT
“LZT
"Lzt
‘LzT
"8z1
‘621
621
"0ET

"GET

"6ST

4

W

20

160 150 140 130 120 110 100

70 60 50 40 30 20 10 ppm

80

BC NMR, 75MHz, DMSO-Dg

S18



CH;,

I=

NO,

A

cl
CH;,

ZT

(4¢)

8Zg”
658"
906"
606"
EE6"
SE6°
956°
656"
8EQ”
290"
S90°
880°
G6T°
981"
LET®
[4: 1A
GGE”
8¢
LTIL®
Lvl”
T8L°
PET"
¥oT”

ISS

OO0 000 00NN

ppm

'H NMR, 300 MHz, CDCl;

6€"

SL

Sv°

86"

4

81

1

0TI
STTT
81T

.m:Vﬁ!
02t
cggl —
LIl ———

"8zt
TPEL—

"GET
B4a

A

"

e

i

L

10 ppm

80 70 €0 50 40 30 20

140 130 120 110 100 90

150

0

13C NMR, 75 MHz, CDCl;

S19



HC

Cl

(52)

ppm

10

T

o)
t=]
o
~

=

"3
B
<~

<

7

'H NMR, 300 MHz, CDCl;4

LE"ST
1992 ——

L1 gT—

61°8¢E

6F°8S

59°9¢L
mo‘FFHHHun
06" LL
ET°TTT
LT 9TT =
PZraTT
0E°61T
LET6TT
Pr6TT
00021
L0021
§1'021
90°221

greet
PLiEeT ——

E.EHN
66°571:
£3°921
187921
Lozt
ree Lzl
€57 1214
6LYEET
21°9€1
03°9€T
157861

10 ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20

160

13C NMR, 75 MHz, CDCl,4

S20



OMe

cl
(5¢)

HC

T —
885 T ——
L1e' e

:m.NVn
6982 —

LB & e

FLLE—SF =~ i
mi.m.\ -

|
oy

£08° € —_
BREFE—" [ ot

A
]
12

TLE™
199"
699°
96L°
r08"
[£4:8
£E8°
210
020"
#80"
601" L —==
S6T L
61Z°L
E¥T L
182°L
g9E"L
£6E°L
609° L
SES™ L
eag" L
T69°L
9g6°L

=L

[~ 000 W00

Vi

A

W

10 ppm

20

T

30

40

50

60

70

I Bb
S21

90

100

110

T T
130 120

140

160 150

BC NMR, 75 MHz, CDCl;



mmmmmmmmmmmmmmmmmmmmmmmmmm
OMOA~-NOONND =D @D o CIdTamLaN
mmmmmmmmmmmmmmmmmm ~ ~e~w MM, oo
nnnnnnnnnnnnnnnnnn P Jed o el e e ol e o

T R T T .
8 7 6 5 4 3 2 1 ppm
g [g=izl=g  |m g g |sls
S o @ w o2
2
1
H NMR, 300 MHz, CDCl;
mmmmmmmmmm © ~ =~ w0
mmmmmmmmmmmmmm ~Noo -
.......... 5 e I3 &
mmmmmmmmmm ~ - o o ¢ & = .
mmmmmmmmmm - "o ==~ r~
HHHHHHHHHH = A ==~ ~

76.57
— 55.65
—38.80
——19.80
—12.59

E N2

T T T T T T T T T T T T T T | i |
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1
ppm

13C NMR, 75 MHz, CDCl;
522



OMe

CH;
(6¢)

e
ppm

Lz zt
LL*8T ~
ps Lz
6112 nn.hm/
?N.m/ R 7Y 828
20E°Z —>= BEE LL"8E
6872 el 5
S0°6€
£99'2 — T €E°6E
689°2 L 19 6¢
. 68'6€
025 € Zzs 9T 0¥
el 559 b 0p
-« \
LE'9S
=0

19L° fo5F ¢1-ott

69L" ~oer eLTO0TT
S EL*TTT

oL8 wl 2967 mm.mz/

568 T wm.m:/u

166 pvis 97811 /

L10 LTT6TT —\

€81 o 00° 02T —

TSl ——=
1€°621

€0°921
i
“ZET
92 GET
8L"9ET
BE"LET

NN

0T°6S1

62L°0T sy \Wah

I
'H NMR, 300 MHz, DMSO-Ds

'l
20 10 ppm

30

T

) il
T T
50 40

60

70

S23

90

JIH lu I uJ
T T T T
150 140 130 120 110 100

J

160

T

170

1BC NMR, 75MHz, DMSO-Dg



e =

—3.304
— 2,043

sy b

'H NMR, 300 MHz, CDCl;

mmmmmmmmmmmmmm

BrABMmMOOTNANS DO mor o =
.............. * oW ~ n
THOTOANUNTNAS O - .
TTMMONNNNNA S SO ~ee o -
A b B B B S I RS P FRE ] Lo

NI

ol ‘

T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR, 75 MHz, CDCls4
S24



