Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2017

Supplemental information

This appendix contains Table 10 for E-factors comparison, the analytical data and the spectra of all synthesized pure products as well as two

impure ones and the major side product which were encountered in some reactions i.e. the bis(indolyl)methane derivative obtained via the

condensation of two aldehyde equivalents and indole. For each compound the spectra are in the following order:

1.
2
3.
4

5.

IR spectrum
"H NMR spectrum
3C NMR spectrum

. MS parent peak shown as a graph of % abundance against m/z (in some cases all MS spectrum was shown when obtained using a direct

probe).
Table of MS daughter peaks (the RMM of each neutral parent peak was calculated using ACD/ChemSketch 2016.1.1)

The analytical data is found beneath each respective spectrum. With regards to the J constants, these are always given as values with two decimal

places because of the proximity of some peaks.

The E-factors in the table were calculated for some selected studies involving homogeneous and heterogeneous catalysts. None of these studies

actually calculated and gave the E-factor values for their model reactions i.e. all values were calculated as per method reported in our paper. The

reaction which was used for the calculation involved 4-methylbenzaldehyde (or benzaldehyde in cases when 4-methylbenzaldehyde was not used),

indole and N-methylaniline i.e. the reactants used in our model reaction.
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Table 10. E-factors comparison with different reported synthetic procedures

Examples of heterogeneous catalysts

Examples of homogeneous catalysts

reactants + mass
of catalyst — mass

PMA-SiO, — RGO/ZnO in Magnetite — PANI-HBF, — Our catalyst BDMS in SDS in water!?
neat’ H,0" neat!® neat!® ethanol!? solvent
Mass of reactants | 0.452 (I mmol | 1.830 (1 mmol | 0.344 (1 mmol | 0.377 ( 1mmol | 1.428 (2.5 mmol | 1.241 (I mmol | 2.352 (1 mmol
and solvents(g) indole, 1 mmol 4- | indole, 1 mmol | indole, 1 mmol 4- | indole, 1 mmol | indole, 2.5 mmol | indole, 1 mmol 4- | indole, 1 mmol
methylbenzaldeh | benzaldehyde, 1 | methylbenzaldeh | aldehyde, 1.3 | 4- methylbenzaldeh | benzaldehyde,
yde, 2 mmol N- | mmol N- | yde, 1 mmol N- | mmol N- | methylbenzaldeh | yde, 2 mmol N-| 1.2 mmol N-
methylaniline) methylaniline), methylaniline) methylaniline) yde, 5 mmol N- | methylaniline, 1 | methylaniline, 2
1.5 mL water methylaniline) mL mL water)
solvent  (during ethanol)solvent
reaction) (during reaction)
Mass of catalyst | 0.910 (5 mol% of | 0.017 (5 wt% wrt | 0.023 (10 mol%) | 0.006 (Swt% wrt | 0.300 0.022 (10 mol%) | 0.058 (20 mol%)
(2) 10 wt% | reactants) aldehyde)
PMA/SiO,)
Mass of product | 0.304 (93% | 0.283 (90% | 0.284 (87% | 0.307 (94% | 0.750 (92% | 0.280 (86% | 0.296 (94%
(g2) yield) yield) yield) yield) yield) yield) yield)
Mass of waste (g) | 1.058 1.547 0.060 0.070 0.378 0.983 2.114
= mass of

of product
Mass of | No recyclability | 0.017 (complete | 0.023 (complete | 0.006 (complete | 0.300 (complete | 0 (not recovered) | O (not recovered)
recovered or recoverability | recovery recovery recovery recovery, proven
catalyst (g) studies were | assumed because | assumed, assumed due to | by weight

performed (hence | of no loss in | although no | noyield decrease, | measurements

we cannot | activity) comments on | although no | and AAS

assume full recovered mass | comments on | analysis)

recovery) were made) recovered mass

were made)

E-factor (Mass of | 3.485 5.410 0.213 0.227 0.504 3.512 7.152
waste (excluding (considering
mass of catalyst if that water is

Page | 2




recovered)/mass
of product)

used as a non-
reusable
solvent)
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Analytical data

(6a) 4-[1H-indol-3-yl(phenyl)methyl]-N-methylaniline. C,,H,oN,. Brown solid. M.P.: 128 °C. (Hexane/EtOAc 8.5:1.5) IR (KBr, cm™): 3402 (w), 3363 (m), 3201 (m), 3163 (m), 3101 (m), 3080 (m), 3055 (m), 3022 (m), 2920
(m), 2864 (m), 1612 (m), 1516 (s), 1490 (s), 1452 (s), 1340 (m), 1309 (m), 1247 (m), 1219 (m), 1182 (w), 1145 (w), 1103 (m), 1055 (m), 1008 (m), 914 (w), 871 (w), 842 (m), 806 (m), 790 (m), 742 (s), 698 (s)."H NMR (500
MHz, CDCl3) 6 = 7.95 (brs, 1 H), 7.37 (d, J = 8.2 Hz, 1 H), 7.32 - 7.15 (m, 7 H), 7.07 (d, J = 8.5 Hz, 2 H), 7.00 (ddd, / = 8.2, 7.2, 0.9 Hz, 1 H), 6.61 (dd, J = 1.1, 2.3 Hz, 1 H), 6.57 (d, J = 8.5 Hz, 2 H), 5.60 (s, 1 H), 2.84 (s, 3 H).
13C NMR (126 MHz, CDCl3) & = 147.59, 144.72, 136.71, 132.94, 129.69, 128.92, 128.15, 127.08, 125.94, 123.96, 121.91, 120.55, 120.04, 119.22, 112.40, 110.97, 47.95, 30.89. MS(ES+): m/z = 313.11[M+H]*, 298.09,
22.08, 204.10, 196.10, 180.10.

(6b) 4-[1H-indol-3-yl(4-methylphenyl)methyl]-N-methylaniline. C,3H,,N,. Brown solid. M.P.: 160 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm™): 3419 (w), 3375 (w), 3212 (w), 3186 (w), 3059 (w), 3039 (w), 3018 (w), 2997
(w), 2993 (w), 2941 (w), 2918 (w), 2862 (w), 2814 (w), 1683 (m), 1652 (m), 1616 (m), 1516 (s), 1506 (s), 1456 (m), 1338 (w), 1307 (w), 1253 (w), 1219 (w), 1178 (w), 1147 (w), 1093 (w), 1008 (w), 808 (m), 792 (w), 769
(w), 738 (s). *H NMR (500 MHz, CDCl5) 6 =7.91 (brs, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.25 (d, J = 7.9 Hz, 1 H), 7.14 (ddd, J = 0.9, 7.0, 7.9 Hz, 1H), 7.11 (d, J = 7.9 Hz, 2H), 7.06 (d, J = 7.9 Hz, 2H), 7.03 (d, J = 8.5 Hz, 2H), 6.97
(ddd, J=0.9, 7.0, 8.2 Hz, 1 H), 6.58 (dd, J = 0.9, 2.4 Hz, 1H), 6.54 (d, J = 8.5 Hz, 2H), 5.53 (s, 1 H), 2.81 (s, 3 H), 2.31 (s, 3 H). 13C NMR (126 MHz, CDCl;) & = 147.53, 141.73, 136.69, 135.31, 133.19, 129.64, 128.85, 128.77,
127.10, 123.89, 121.86, 120.71, 120.06, 119.19, 112.38, 110.94, 47.52, 30.89, 21.02. MS(ES+): m/z = 327.15[M+H]*, 312.06, 297.04, 220.88, 210.15, 204.03.

(6¢) 4-[1H-indol-3-yl(3-methylphenyl)methyl]-N-methylaniline. C,5H,,N,. Brown solid. M.P.: 65 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm): 3417 (m), 3379 (m), 3234 (br, m), 3101 (m), 3074 (m), 3059 (m), 3037 (m),
3018 (m), 2997 (m), 2985 (m), 2943 (m), 2910 (m), 2883 (m), 2866 (m), 1614 (m), 1519 (s), 1485 (m), 1456 (s), 1398 (m), 1338 (m), 1311 (m), 1253 (m), 1217 (m), 1178 (m), 1149 (m), 1097 (m), 1074 (m), 1014 (m), 840
(w), 804 (s), 788 (m), 775 (m), 742 (s), 667 (w), 615 (w), 597 (w). 'H NMR (500 MHz, CDCl;) & = 7.90 (brs, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.26 (d, J = 7.9 Hz, 1 H), 7.17 - 7.12 (m, 2 H), 7.06 (s, 1 H), 7.04 (d, J = 8.5 Hz, 2 H),
7.02-6.95(m, 3 H), 6.58 (dd, J=1.1, 2.3 Hz, 1 H), 6.53 (d, J = 8.5 Hz, 2 H), 5.52 (s, 1 H), 3.61 (br's, 1 H), 2.81 (s, 3 H), 2.28 (s, 3 H). *3C NMR (126 MHz, CDCl;) 3 = 147.64, 144.72, 137.68, 136.76, 133.11, 129.75, 128.09,
127.21,126.82, 126.04, 124.01, 121.95, 120.71, 120.13, 119.28, 112.44, 112.35, 111.01, 47.98, 30.95, 21.58. MS(ES+): m/z = 327.15[M+H]*, 312.06, 297.04, 220.88, 210.15, 204.03.

(6d) 4-[1H-indol-3-yl(2-nitrophenyl)methyl]-N-methylaniline. C,,H,9N3;0,. Orange solid. M.P.: 71 °C. (Hexane/EtOAc 7:3). IR (KBr, cm): 3412 (br, m), 3055 (w), 3010 (w), 2981 (w), 2924 (w), 2877 (w), 2812 (w), 1716
(w), 1614 (m), 1519 (s), 1506 (s), 1456 (m), 1350 (m), 1338 (m), 1317 (w), 1267 (w), 1255 (w), 1219 (w), 1182 (w), 1153 (w), 1093 (w), 1008 (w), 842 (w), 806 (w), 781 (w), 742 (m), 684 (w). *H NMR (500 MHz, CDCl;) &
=7.97 (brs, 1H), 7.82 (dd, J = 1.2, 7.9 Hz, 1 H), 7.41 (td, J = 1.2, 7.6 Hz, 1 H), 7.36 - 7.32 (m, 2 H), 7.30 (td, J = 1.2, 7.6 Hz, 1 H), 7.22 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 1.1, 7.0, 7.9 Hz, 1 H), 7.04 — 6.98 (m, 3H), 6.57 (dd, J
=0.9,2.1Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 6.29 (s, 1 H), 3.66 (brs, 1 H), 2.81 (s, 3 H). 3C NMR (126 MHz, CDCl;) & = 149.74, 147.95, 138.68, 136.75, 132.24, 131.35, 130.48, 130.14, 129.78, 127.03, 126.71, 124.33,
124.28,122.22, 119.67, 119.52, 112.40, 111.12, 42.35, 30.75. MS(ES+): m/z = 358.07[M+H]*, 324.07, 241.09, 205.12, 122.01.

(6€) 4-[1H-indol-3-yl(3-nitrophenyl)methyl]-N-methylaniline. C,,H;,N;0,. Orange solid. M.P.: 64 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3410 (br, m), 3055 (w), 3012 (w), 2980 (w), 2927 (w), 2877 (w), 2816 (w), 1728
(m), 1614 (m), 1525 (s), 1506 (s), 1456 (s), 1348 (s), 1332 (m), 1246 (m), 1217 (w), 1178 (w), 1151 (w), 1093 (w), 1043 (w), 1008 (w), 923 (w), 904 (w), 837 (m), 806 (m), 742 (m), 731 (m), 688 (w).'H NMR (500 MHz,
CDCl;) 8 =8.11 (t,/=2.1 Hz, 1 H), 8.05 (ddd,J =0.9, 2.1, 8.3 Hz, 1 H), 8.02 (brs, 1 H), 7.57 (d, J=7.6 Hz, 1 H),7.42 (t,/=7.9Hz, 1 H), 7.36 (d, /= 8.1 Hz, 1 H), 7.21 - 7.15 (m, 2 H), 7.04 - 6.97 (m, 3 H), 6.60 (dd, /= 1.2,
2.4 Hz, 1 H), 6.56 (d, J = 8.5 Hz, 2 H), 5.66 (s, 1 H), 3.68 (br, s, 1 H), 2.82 (s, 3 H). 3C NMR (126 MHz, CDCI3) § = 148.44, 148.13, 147.13, 136.85, 131.18, 130.02, 129.66, 126.69, 124.13, 123.77, 122.33, 121.33, 119.67,
119.59, 119.24, 112.59, 112.52, 111.30, 47.78, 30.82. MS(ES+): m/z = 358.13[M+H]*, 251.10, 241.09, 221.12, 204.20.

(6f) 4-[1H-indol-3-yl(4-nitrophenyl)methyl]-N-methylaniline. C,,H;sN30,. Orange solid. M.P.: 63 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3408 (br, m), 3101 (w), 3053 (w), 3014 (w), 2978 (w), 2931 (w), 2870 (w), 2816
(w), 1718 (m), 1612 (m), 1521 (s), 1506 (s), 1456 (m), 1344 (s), 1319 (m), 1244 (w), 1219 (w), 1184 (w), 1107 (w), 1045 (w), 1010 (w), 848 (w), 804 (m), 740 (m), 696 (w). *H NMR (500 MHz, CDCl;) 6 =8.11 (d, /= 8.8 Hz,
2 H), 8.02 (brs, 1H),7.43-7.33 (m,3H),7.23-7.14 (m, 2 H), 7.04 - 6.95 (m, 3 H), 6.59 (dd, /= 0.9, 2.4 Hz, 1 H), 6.55 (d, J = 8.5 Hz, 2 H), 5.64 (s, 1 H), 3.67 (s, 1H), 2.82 (s, 3 H). 3C NMR (126 MHz, CDCl;) 6 = 152.78,
148.21, 146.39, 136.87, 130.11, 129.80, 129.75, 126.74, 124.26, 123.61, 122.35, 119.71, 119.61, 118.96, 112.63, 111.43, 48.02, 30.85. MS(ES+): m/z = 358.11[M+H]*, 343.04, 251.02, 221.11, 204.26.

(6g) 4-[1H-indol-3-yl(2-methoxyphenyl)methyl]-N-methylaniline. C,3H,,N,0. Brown solid. M.P.: 85 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3412 (s), 3059 (m), 3003 (m), 2933 (w), 2897 (w), 2835 (w), 2812 (w), 1726
(w), 1614 (s), 1597 (s), 1517 (s), 1487 (s), 1456 (s), 1436 (m), 1338 (m), 1317 (m), 1269 (m), 1242 (s), 1217 (m), 1186 (m), 1105 (m), 1051 (m), 1022 (m), 931 (w), 815 (m), 748 (s). *H NMR (500 MHz, CDCl;) & = 7.87 (br
s,1H),7.32(d,J=8.2Hz, 1 H),7.24(d, J=7.9 Hz, 1H), 7.19 - 7.10 (m, 2 H), 7.07 - 6.99 (m, 3 H), 6.96 (t, J = 7.6 Hz, 1 H), 6.89 (d, / = 6.9 Hz, 1 H), 6.81 (ddd, J= 0.9, 7.0, 8.2 Hz, 1 H), 6.57 (dd, J = 1.1, 2.3 Hz, 1 H), 6.52 (d,
J =8.5Hz, 2 H), 5.98 (s, 1 H), 3.77 (s, 3 H), 2.81 (s, 3 H). 13C NMR (126 MHz, CDCl3) & = 157.04, 147.33, 133.20, 133.11, 130.17, 129.91, 129.78, 127.28, 127.13, 124.01, 121.82, 120.47, 120.37, 120.14, 119.12, 112.46,
110.99, 110.72, 55.77, 40.26, 31.06. MS(ES+): m/z = 343.18[M+H]*, 328.10, 235.92, 226.12, 204.02.

(6h) 4-[1H-indol-3-yl(3-methoxyphenyl)methyl]-N-methylaniline. C,5H,,N,0. Brown solid. M.P.: 124 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3406 (m), 3367 (s), 3169 (s), 3103 (s), 3084 (s), 3034 (s), 3003 (s), 2983 (s),
2958 (s), 2937 (s), 2922 (s), 2866 (s), 2833 (w), 1683 (w), 1604 (s), 1581 (s), 1539 (w), 1516 (s), 1506 (s), 1487 (s), 1456 (s), 1448 (s), 1433 (s), 1355 (m), 1338 (m), 1298 (m), 1263 (s), 1219 (m), 1139 (m), 1099 (m), 1045
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(s), 1008 (m), 933 (m), 916 (m), 879 (m), 839 (m), 819 (m), 779 (s), 767 (s), 744 (s), 698 (s), 615 (m). *H NMR (500 MHz, CDCl3) 8 = 7.91 (brs, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.26 (d, J = 7.9 Hz, 1 H), 7.22 - 7.11 (m, 2 H),
7.05 (d, J=8.5Hz, 2 H), 6.98 (ddd, /= 0.9, 7.0, 8.2 Hz, 1 H), 6.83 (d, /= 7.6 Hz, 1 H), 6.80 (t, / = 2.3 Hz, 1 H), 6.73 (ddd, J = 0.6, 2.3, 8.2 Hz, 1 H), 6.60 (d, J = 1.5 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.53 (s, 1 H), 3.72 (s, 3 H),
2.81 (s, 3 H). *C NMR (126 MHz, CDCl3) 6 = 159.57, 147.70, 146.54, 136.76, 132.82, 129.71, 129.13, 127.16, 124.00, 121.96, 121.59, 120.41, 120.06, 119.30, 115.01, 112.48, 111.19, 111.05, 55.16, 48.06, 30.95. MS(ES+):
m/z = 343.18[M+H]*, 328.10, 235.92, 226.12, 204.02.

(6i) 4-[1H-indol-3-yl(4-methoxyphenyl)methyl]-N-methylaniline. C,3H,,N,0. Brown solid. M.P.: 160 °C. (Hexane/EtOAc 7:3). IR (KBr, cm): 3404 (w), 3373 (w), 3207 (w), 3182 (w), 3059 (w), 3034 (w), 3012 (w), 2931
(w), 2900 (w), 2860 (w), 2833 (w), 2812 (w), 1734 (w), 1683 (w), 1652 (w), 1610 (m), 1516 (s), 1506 (s), 1456 (s), 1338 (w), 1311 (w), 1298 (w), 1246 (m), 1219 (m), 1174 (m), 1105 (w), 1031 (m), 1008 (w), 840 (w), 810
(m), 792 (m). *H NMR (500 MHz, CDCl3) § = 7.92 (br s, 1 H), 7.34 (d, J = 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1 H), 7.17 - 7.11 (m, 3 H), 7.03 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J= 1.1, 7.1, 8.2 Hz, 1 H), 6.80 (d, J = 8.9 Hz, 2 H), 6.57
(dd, J=0.9, 2.4 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.52 (s, 1 H), 3.77 (s, 3 H), 2.81 (s, 3 H). 3C NMR (126 MHz, CDCl;) & = 157.84, 147.63, 137.04, 136.80, 133.33, 129.88, 129.68, 127.14, 123.94, 121.95, 120.98, 120.15,
119.26, 113.59, 112.43, 111.03, 55.26, 47.15, 30.95. MS(ES+): m/z = 343.18[M+H]", 328.10, 235.92, 226.12, 204.02.

(6j) 4-[1H-indol-3-yl(2-hydroxyphenyl)methyl]-N-methylaniline. C,,H,,N,O. Brown solid. M.P.: 69 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3417 (br, m), 3057 (m), 3007 (m), 2981 (m), 2929 (m), 2904 (m), 2883 (m), 2814
(m), 1886 (w), 1732 (m), 1716 (m), 1614 (s), 1519 (s), 1506 (s), 1456 (s), 1417 (m), 1338 (m), 1265 (m), 1242 (m), 1219 (m), 1149 (m), 1091 (m), 1043 (m), 1010 (m), 937 (w), 875 (m), 829 (m), 794 (m), 748 (s), 704 (w),
667 (m), 611 (m). 'H NMR (500 MHz, CDCl5) 5 = 8.01 (br's, 1 H), 7.36 (d, J = 8.2 Hz, 1 H), 7.31 (d, J = 7.9 Hz, 1 H), 7.20 - 7.13 (m, 2 H), 7.08 (d, J = 8.5 Hz, 2 H), 7.03 - 6.96 (m, 2 H), 6.86 - 6.81 (m, 2 H), 6.70 (dd, J = 1.1, 2.3
Hz, 1H), 6.57 (d, J = 8.5 Hz, 2 H), 5.68 (s, 1 H), 2.82 (s, 3 H). 3C NMR (126 MHz, CDCl,) & = 154.09, 147.88, 136.97, 131.48, 130.62, 130.20, 129.83, 127.82, 127.02, 124.23, 122.29, 120.70, 119.96, 119.56, 118.27, 116.36,
113.08, 111.42, 42.51, 31.05. MS(ES+): m/z = 329.16[M+H]*, 220.28, 212.10, 196.09, 180.94, 165.14

(6k) 4-[1H-indol-3-yl(3-hydroxyphenyl)methyl]-N-methylaniline.C,,H,,N,0. Brown solid. M.P.: 75 °C. (Hexane/EtOAc 7:3). IR (KBr, cm): 3410 (br, m), 3331 (br, m), 3053, 3012, 2976, 2877, 2812, 1716, 1705, 1683,
1614, 1521, 1487 (w), 1456, 1373 (m), 1338 (m), 1317 (m), 1263 (m), 1242 (m), 1219 (w), 1180 (m), 1145 (m), 1136 (m), 1093 (m), 1043 (m), 1008 (m), 999 (w), 950 (w), 931 (w), 873 (w), 835 (m), 771, 740, 696, 607
(w). *H NMR (500 MHz, CDCl3) 8 =7.92 (brs, 1 H), 7.33 (d, /=7.9 Hz, 1 H), 7.25(d, /= 7.9 Hz, 1 H), 7.17 = 7.09 (m, 2 H), 7.04 (d, J = 8.5 Hz, 2 H), 6.98 (ddd, /= 0.9, 7.0, 7.9 Hz, 1 H), 6.83 (d, J = 7.6 Hz, 1 H), 6.67 - 6.64 (m,
2 H), 6.60 (dd, J = 1.1, 2.3 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.51 (s, 1 H), 2.83 (s, 3 H). 3C NMR (126 MHz, CDCl3) & = 155.76, 147.50, 146.60, 136.68, 133.52, 129.70, 129.22, 127.10, 124.03, 121.74, 121.35, 120.03,
119.25, 116.38, 115.92, 113.02, 112.47, 111.01, 47.77, 30.95. MS(ES+): m/z = 329.16[M+H]*, 314.14, 221.20, 212.16, 204.16, 196.22.

(6l) 4-[1H-indol-3-yl(4-hydroxyphenyl)methyl]-N-methylaniline. C,,H,,N,0. Brown solid. M.P.: 80 °C. (Hexane/EtOAc 7:3, 6:4). IR (KBr, cm™): 3406 (br, m), 3332 (m), 3053 (m), 3016 (m), 2980 (m), 2881 (m), 2810 (m),
1705 (m), 1612 (s), 1593 (m), 1510 (s), 1456 (s), 1417 (m), 1338 (m), 1240 (s), 1217 (s), 1170 (m), 1101 (m), 1043 (m), 1008 (m), 873 (w), 819 (m), 781 (m), 742 (s), 632 (w), 609 (w). *H NMR (500 MHz, CDCl3) = 7.91
(brs,1H),7.33(d,J=8.2Hz, 1H),7.24 (d,J=7.9 Hz, 1 H), 7.14 (t, J = 7.9 Hz, 1 H), 7.08 (d, J = 8.2 Hz, 2 H), 7.03 (d, J = 8.5 Hz, 2 H), 6.97 (t, J = 7.5 Hz, 1 H), 6.70 (d, J = 8.5 Hz, 2 H), 6.59 - 6.52 (m, 3 H), 5.50 (s, 1 H), 2.81
(s, 3 H). *H NMR (500 MHz, CDCl3) 8 =7.91 (brs, 1 H), 7.33 (d, J=8.2 Hz, 1 H), 7.24 (d, /= 7.9 Hz, 1 H), 7.14 (t, /= 7.9 Hz, 1 H), 7.08 (d, J = 8.2 Hz, 2 H), 7.03 (d, J = 8.5 Hz, 2 H), 6.97 (t,J = 7.5 Hz, 1 H), 6.70 (d, J = 8.5 Hz,
2 H), 6.59-6.52 (m, 3 H), 5.50 (s, 1 H), 2.81 (s, 3 H). 3C NMR (126 MHz, CDCl,) & = 153.82, 147.48, 136.71, 130.38, 129.99, 127.07, 123.89, 123.55, 121.92, 120.93, 119.98, 119.23, 114.99, 112.47, 111.02, 110.97, 47.09,
30.99. MS(ES+): m/z = 329.16[M+H]*, 314.14, 221.20, 212.10, 196.28.

(6m) 4-[1H-indol-3-yl(2-hydroxy-5-nitrophenyl)methyl]-N-methylaniline. C,,H;5N;0;. Orange-brown solid. M.P.: 101 °C. (Hexane/EtOAc 6:4 IR (KBr, cm): 3417 (br, m), 3331 (s), 3053 (s), 3014 (s), 2980 (s) 2924 (s),
2881 (s), 2808 (s), 1699 (m), 1614 (s), 1585 (s), 1519 (s), 1456 (s), 1373 (s), 1338 (s), 1284 (br, s), 1180 (m), 1153 (m), 1126 (m), 1076 (m), 1045 (m), 1010 (m), 945 (w), 916 (w), 840 (s), 821 (s), 744 (s), 640 (m). *H NMR
(500 MHz ,CDCl;) § = 8.11 (brs, 1 H), 8.08 (dd, J = 3.1, 8.9 Hz, 1 H), 7.95 (d, J = 2.7 Hz, 1 H), 7.39 (d, J = 8.2 Hz, 1 H), 7.27 (d, J= 7.9 Hz, 1 H), 7.21 (t, J = 7.2 Hz, 1 H), 7.09 - 7.01 (m, 3 H), 6.73 (d, J = 1.5 Hz, 1 H), 6.62 - 6.55
(m, 3 H),5.69 (s, 1 H),2.83 (s, 3 H). 3C NMR (126 MHz, CDCl;) = 148.21, 141.36, 136.96, 131.68, 129.91, 129.57, 126.58, 126.09, 124.12, 124.11, 122.53, 119.74, 119.41, 117.29, 116.28, 113.01, 111.46, 76.85, 42.03,
30.87. MS(ES+): m/z = 374.22[M+H]*, 364.38, 237.11, 108.27.

(6n) 4-[1H-indol-3-yl(4-bromophenyl)methyl]-N-methylaniline. C,,H1BrN,. Brown solid. M.P.: 139 °C. (Hexane/EtOAc 8:2). IR (KBr, cm™): 3416 (w), 3379 (m), 3226 (br, m), 3099 (m), 3074 (m), 3059 (m), 3037 (m),
3018 (m), 2997 (m), 2985 (m), 2937 (m), 2899 (m), 2883 (m), 2866 (m), 2814 (m), 1614 (m), 1519 (s), 1485 (s), 1456 (s), 1398 (w), 1338 (m), 1311 (m), 1263 (m), 1253 (m), 1217 (m), 1178 (m), 1147 (m), 1097 (m), 1074
(m), 1014 (s), 840 (w), 804 (s), 788 (s), 775 (s), 742 (s). H NMR (500 MHz, CDCl3) 6 = 7.94 (br's, 1 H), 7.37 (d, J = 8.5 Hz, 2 H), 7.34 (d, J = 8.2 Hz, 1 H), 7.21 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 1.1, 7.0, 7.9 Hz, 1 H), 7.10 (d,
J=8.2Hz,2H),7.02-6.96 (m, 3 H), 6.56 (dd, J=1.1, 2.3 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.51 (s, 1 H), 3.63 (brs, 1 H), 2.81 (s, 3 H). *3C NMR (126 MHz, CDCl;) 6 = 147.86, 143.90, 136.79, 132.28, 131.31, 130.79, 130.09,
129.71, 126.95, 124.06, 122.16, 120.06, 120.00, 119.46, 112.50, 111.16, 47.49, 30.92. MS(ES+): m/z = 393.05[M+1+H]*. 377.99, 285.96, 276.08, 221.12, 204.02.

(60) 4-[1H-indol-3-yl(3,4-dichlorophenyl)methyl]-N-methylaniline. C,,HsCl,N,. Brown solid. M.P.: 68 °C. (Hexane/EtOAc 8:2). IR (KBr, cm™): 3410 (br, m), 3053 (w), 3014 (w), 2978 (w), 2927 (w), 2877 (w), 2812 (w),

1724 (w), 1612 (s), 1519 (s), 1467 (s), 1456 (s), 1444 (w), 1336 (w), 1317 (m), 1255 (m), 1217 (w), 1182 (w), 1149 (w), 1124 (w), 1093 (w), 1045 (w), 1028 (m), 1024 (w), 904 (w), 889 (w), 842 (w), 817 (m), 742 (s). H
NMR (500 MHz, CDCl;) 8 =7.97 (br s. 1 H), 7.38 (d, J = 8.2 Hz, 1 H), 7.31 (d, J = 8.2 Hz, 1 H), 7.31 (d, J = 1.8 Hz, 1H) 7.21 (d, J = 7.9 Hz, 1 H), 7.17 (ddd, J = 0.9, 7.0, 7.9 Hz, 1 H), 7.06 (dd, J = 1.8 Hz, 8.2 Hz, 1 H), 7.06 - 7.01
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(m, 3 H), 6.61(dd, J=0.9, 2.4 Hz, 1 H), 6.55 (d, J = 8.5 Hz, 2 H), 5.54 (s, 1 H), 3.66 (br s. 1H), 2.82 (s, 3 H).13C NMR (126 MHz, CDCl;) § = 147.91, 145.18, 136.68, 132.10, 131.51, 130.75, 130.05, 129.84, 129.56, 128.35,
126.70, 123.97, 122.17, 119.73, 119.47, 119.39, 112.45, 111.12, 47.17, 30.78. MS(ES+): m/z = 383.10[M+1+H]*, 368.03, 276.01, 266.07, 221.12, 203.96.

(6p)4-[1H-indol-3-yl(2,4-dichlorophenyl)methyl]-N-methylaniline. C,,H15CI,N,.Yellow solid. M.P.: 85 °C. (Hexane/EtOAc 8:2). IR (KBr, cm™): 3417 (br, s), 3057 (w), 3005 (w), 2924 (w), 2897 (w), 2883 (w), 2814 (w), 1614
(m), 1556 (w), 1519 (s), 1506 (s), 1456 (s), 1435 (s), 1417 (m), 1338 (w), 1317 (w), 1265 (w), 1244 (w), 1217 (w), 1182 (w), 1147 (w), 1124 (w), 1095 (w), 1047 (w), 1010 (w), 848 (w), 837 (w), 813 (w), 759 (s), 744 (s),
667 (w). *H NMR (500 MHz, CDCl;) 8 =7.98 (brs, 1 H),7.43 (d,J=2.1Hz,1H),7.37(d, J=8.2 Hz, 1 H), 7.24 - 7.18 (m, 2 H), 7.11 (dd, J = 2.1, 8.2, Hz, 1 H), 7.08 - 7.01 (m, 4 H), 6.61 - 6.56 (m, 3 H), 5.95 (s, 1 H), 2.85 (s, 3
H). 3C NMR (126 MHz, CDCl;) § = 147.90, 140.76, 136.84, 134.81, 132.35, 131.45, 130.62, 129.85, 129.31, 126.88, 126.78, 124.29, 122.25, 119.77, 119.51, 119.14, 112.49, 111.19, 44.11, 30.89. MS(ES+): m/z =
383.07[M+1+H]*, 366.07, 238.09, 214.09, 221.63, 221.12.

(6q) 4-[1,3-benzodioxol-5-yl(1H-indol-3-yl)methyl]-N-methylaniline. C,3H,oN,0,. Yellow solid. M.P.: 175 °C. (Hexane/EtOAc 7:3). IR (KBr, cm): 3412 (s), 3371 (m), 3217 (m), 3178 (m), 3101 (m), 3066 (m), 3034 (m),
2991 (m), 2943 (m), 2881 (m), 2858 (m), 2812 (m), 2781 (m), 1683 (s), 1616 (m), 1516 (s), 1498 (s), 1481 (s), 1456 (s), 1436 (s), 1367 (m), 1338 (m), 1311 (m), 1280 (m), 1255 (s), 1230 (s), 1176 (s), 1147 (w), 1116 (m),
1091 (m), 1035 (s), 1008 (m), 935 (s), 866 (w), 831 (m), 810 (m), 792 (s), 738 (s), 611 (w). *H NMR (500 MHz, CDCl3) 6 = 7.94 (brs, 1 H), 7.36 (d, J = 8.0 Hz, 1 H), 7.30 (d, J = 7.9 Hz, 1 H), 7.18 (ddd, /= 0.9, 7.0, 7.9 Hz, 1
H), 7.07 (d, J = 8.5 Hz, 2 H), 7.02 (ddd, J = 0.9, 7.0, 7.9 Hz, 1 H), 6.75 (s, 1 H), 6.73 (s, 2 H), 6.63 (dd, J = 1.1, 2.3 Hz, 1 H), 6.58 (d, J = 8.5 Hz, 2 H), 5.93 (d, J = 1.5 Hz, 1H), 5.92 (d, J = 1.5 Hz, 1H), 5.51 (s, 1 H), 3.64 (br s, 1
H), 2.84 (s, 3 H). 3C NMR (126 MHz, CDCls) 6 = 147.67, 147.46, 145.69, 138.83, 136.74, 132.96, 129.55, 127.04, 123.85, 121.97, 121.80, 120.68, 120.05, 119.28, 112.38, 110.97, 109.53, 107.91, 100.76, 47.64, 30.89.
MS(ES+): m/z = 358.05[M+H]*, 347.20, 250.02, 239.92.

(6r) 4-[cyclohexyl(1H-indol-3-yl)methyl]-N-methylaniline. C,,H,sN,. Brown solid. M.P.: 70 °C. (Hexane/EtOAc 8:2, 7:3). IR (KBr, cm™): 3417 (br, s), 3053 (m), 3012 (m), 2920 (s), 2846 (s), 2810 (m), 1683 (s), 1614 (s),
1519 (s), 1456 (s), 1417 (w), 1338 (m), 1315 (m), 1261 (m), 1220 (w), 1182 (w), 1149 (w), 1122 (w) 1095 (w), 1008 (w), 960 (w), 923 (w), 831 (w), 788 (w), 738 (s), 617 (w). H NMR (500 MHz, CDCl5) & = 7.90 (br s, 1H),
7.57(d,J=7.9 Hz, 1 H), 7.29 (d, J = 7.9 Hz, 1 H), 7.15 - 7.08 (m, 3 H), 7.06 (d, J = 2.4 Hz, 1 H), 7.02 (t, J = 7.5 Hz, 1 H), 6.51 (d, J = 8.5 Hz, 2 H), 3.77 (d, J = 9.8 Hz, 1 H), 2.77 (s, 3 H), 2.10 — 2.01 (m, 1 H), 1.85 (d, J = 11.9
Hz, 1 H), 1.69 — 1.59 (m, 5 H), 1.28 — 1.23 (m, 1 H), 1.18 — 1.11 (m, 1 H), 1.00 - 0.89 (m, 2 H). 3C NMR (126 MHz, CDCl) & = 147.28, 136.25, 133.91, 129.11, 127.81, 121.67, 120.80, 120.26, 119.64, 119.06, 112.44,
110.98, 48.98, 42.69, 32.66, 32.16, 31.00, 26.77, 26.73. MS(ES+): m/z = 319.18[M+H]*, 204.14, 130.07, 120.05, 77.06.

(6s) 4-[1H-indol-3-yl(biphenyl-4-yl)methyl]-N-methylaniline. C,5H,4N,. Light brown solid. M.P.: 190 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm™): 3417 (br, s), 3053 (m), 3012 (m), 2920 (s), 2846 (s), 2810 (m), 1683 (m),
1652 (m), 1614 (s), 1519 (s), 1485 (w), 1456 (s), 1417 (w), 1338 (m), 1315 (m), 1261 (m), 1220 (m), 1182 (m), 1149 (w), 1122 (w), 1095 (m), 1010 (w), 960 (w), 925 (w), 893 (w), 831 (m), 788 (m), 738 (s), 617 (w). H
NMR (500 MHz, CDCl;) 6 =7.94 (brs, 1 H), 7.62 - 7.54 (m, 2 H), 7.53 - 7.47 (m, 2 H), 7.44 - 7.38 (m, 2 H), 7.35 (d, /= 8.2 Hz, 1 H), 7.33 - 7.26 (m, 4 H), 7.16 (ddd, /= 0.9, 7.0, 7.9 Hz, 1 H), 7.08 (d, J = 8.5 Hz, 2 H), 6.99 (ddd,
J=0.9,7.1,8.2Hz, 1 H), 6.64 (dd, J = 0.9, 2.1 Hz, 1 H), 6.56 (d, J = 8.5 Hz, 2 H), 5.60 (s, 1 H), 2.82 (s, 3 H). 3C NMR (126 MHz, CDCl;) & = 147.72, 143.92, 141.12, 138.77, 136.77, 132.81, 129.74, 129.33, 128.71, 127.13,
127.00, 126.99, 126.91, 123.98, 122.03, 120.58, 120.13, 119.33, 112.43, 111.00, 47.67, 30.91. MS(ES+): m/z = 389.15[M+H]*, 373.96, 280.37, 272.17, 221.12.

(6u) 4-[1H-indol-3-yl(naphthalen-1-yl)methyl]-N-methylaniline. C,sH,,N,. Brown solid. M.P.: 104 °C. (Hexane/EtOAc 8:2). IR (KBr, cm™): 3419 (s), 3350 (m), 3047 (m), 3012 (m), 2868 (m), 2810 (m), 1716 (m), 1683 (m),
1614 (m), 1519 (s), 1456 (s), 1417 (m), 1394 (m), 1338 (m), 1317 (m), 1263 (m), 1219 (m), 1180 (m), 1149 (m), 1105 (m), 1091 (m), 1049 (m), 1008 (w), 825 (m), 788 (m), 771 (m), 740 (s), 700 (m), 651 (w), 605 (w). *H
NMR (500 MHz, CDCl5) § = 8.12 (d, J = 8.5 Hz, 1 H), 7.91 - 7.88 (m, 1 H), 7.85 (dd, J = 1.1, 8.4 Hz, 1 H), 7.72 (d, J = 8.2 Hz, 1 H), 7.45 - 7.38 (m, 2 H), 7.36 - 7.34 (m, 1 H), 7.34 - 7.28 (m, 1 H), 7.26 (d, J = 7.9 Hz, 1H), 7.16
(dt,J=0.9,7.6 Hz, 1 H), 7.13 (d, J = 7.0 Hz, 1 H), 7.05 (d, J =8.5 Hz, 2 H), 6.97 (t, J = 7.5 Hz, 1 H), 6.55 (d, / = 8.5 Hz, 2 H), 6.48 (dd, J = 1.1, 2.3 Hz, 1 H), 6.32 (s, 1 H), 2.81 (s, 3 H). 3C NMR (126 MHz, CDCl3) 6 = 147.63,
140.33, 136.73, 133.93, 132.51, 131.95, 129.92, 128.58, 127.09, 126.86, 126.67, 125.82, 125.40, 125.23, 124.60, 124.45, 121.97, 120.50, 119.91, 119.28, 112.47, 110.99, 43.83, 30.87. MS(ES+): m/z = 361.14[M+H]",
254.10, 244.15, 229.06, 215.15, 202.07.

(6v) N-ethyl-4-[1H-indol-3-yl(phenyl)methyl]aniline. C,5H,,N,. Light brown solid. M.P.: 49 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm™): 3412 (br, s), 3082 (w), 3055 (w), 3022 (w), 3003 (w), 2968 (w), 2924 (w), 2870 (w),
1614 (s), 1519 (s), 1506 (s), 1492 (m), 1456 (s), 1417 (m), 1338 (m), 1317 (w), 1257 (w), 1217 (m), 1184 (w), 1147 (w), 1101 (w), 1093 (m), 1010 (w), 927 (w), 846 (w), 792 (w), 744 (s), 700 (m), 667 (w). H NMR (500
MHz, CDCl;) 6 =7.91 (brs, 1 H), 7.33 (d, /=79 Hz, 1 H),7.29-7.21 (m, 5H), 7.21 - 7.13 (m, 2 H), 7.03 (d, / = 8.5 Hz, 2 H), 6.97 (ddd, /= 0.9, 7.0, 7.9 Hz, 1 H), 6.57 (dd, J = 1.2, 2.4 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.56
(s, 1 H), 3.49 (brs, 1H), 3.13 (q, J = 7.2 Hz, 2 H), 1.24 (t, J = 7.2 Hz, 3 H). 3C NMR (126 MHz, CDCl;) § = 146.83, 144.87, 136.80, 133.04, 129.86, 129.07, 128.28, 127.19, 126.08, 124.12, 122.01, 120.59, 120.15, 119.33,
112.86, 111.14, 48.08, 38.78, 15.06. MS(ES+): m/z = 327.14[M+H]*, 295.22, 268.16, 243.16, 204.04, 193.05.

(6w) N-ethyl-4-[1H-indol-3-yl(4-methylphenyl)methyl]aniline. C,,H,4N,. Light brown solid. M.P.: 98 — 100 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm™): 3408 (br, s), 3049 (m), 3007 (m), 2972 (m), 2924 (m), 2868 (m),
1614 (s), 1519 (s), 1456 (s), 1417 (m), 1338 (m), 1251 (m), 1246 (m), 1217 (m), 1180 (m), 1147 (m), 1122 (m), 1093 (m), 1039 (w), 1010 (m), 929 (w), 842 (w), 744 (s), 667 (m). *H NMR (500 MHz, CDCl;) = 7.91 (br s,
1H),7.33(d,J=8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1 H), 7.14 (ddd, J = 0.9, 7.0, 7.7 Hz, 1H), 7.11 (d, J = 7.9 Hz, 2H), 7.06 (d, J = 7.9 Hz, 2 H), 7.02 (d, J = 8.5 Hz, 2H), 6.97 (ddd, J = 0.9, 7.0, 8.2 Hz, 1H), 6.58 (dd, J= 1.2, 2.4
Hz, 1 H), 6.53 (d,J=8.5Hz, 2 H), 5.52 (s, 1 H), 3.12 (q, /= 7.2 Hz, 2 H), 2.31 (s, 3 H), 1.23 (t, J = 7.2 Hz, 3 H). 3C NMR (126 MHz, CDCl;) = 146.75, 141.80, 136.77, 135.38, 133.19, 129.73, 128.91, 128.85, 127.19, 123.96,
121.93, 120.83, 120.15, 119.25, 112.75, 110.99, 47.59, 38.72, 21.10, 15.03. MS(ES+): m/z = 341.22[M+H]*, 312.16, 220.86, 204.14, 180.14.
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(6x) N-ethyl-4-[1H-indol-3-yl(4-nitrophenyl)methyl]aniline. C,3H,;N;0,. Orange solid. M.P.: 116 — 119 °C. (Hexane/EtOAc 7.5:2.5). IR (KBr, cm™): 3410 (br, s), 3105 (m), 3057 (m), 3020 (m), 2972 (m), 2929 (m), 2870
(m), 1732 (m), 1614 (s), 1608 (m), 1519 (s), 1489 (m), 1456 (s), 1417 (m), 1346 (s), 1267 (m), 1217 (m), 1184 (m), 1149 (m), 1109 (m), 1095 (m), 1049 (m), 1010 (m), 929 (w), 848 (w), 802 (m), 748 (s), 698 (m), 667 (m).
1H NMR (500 MHz, CDCl;) & = 8.12 (d, J = 8.9 Hz, 2 H), 8.01 (brs, 1 H), 7.42 - 7.35 (m, 3 H), 7.21 - 7.16 (m, 2 H), 7.03 - 6.97 (m, 3 H), 6.59 (dd, J = 0.9, 2.4 Hz, 1 H), 6.55 (d, J = 8.5 Hz, 2 H), 5.64 (s, 1 H), 3.60 (br s., 1H),
3.14(q,/=7.2 Hz, 2 H), 1.25 (t, J = 7.2 Hz, 3 H).}3C NMR (126 MHz, CDCl3) & = 152.66, 147.27, 146.40, 136.80, 131.05, 129.75, 129.73, 126.71, 124.12, 123.57, 122.37, 119.70, 119.63, 119.08, 112.88, 111.29, 47.97,
38.60, 14.94. MS(ES+): m/z = 372.16[M+H]", 343.11, 251.09, 221.11, 204.14.

(6y) N-ethyl-4-[1H-indol-3-yl(4-bromophenyl)methyl]aniline. C,5H,;N,Br. Light brown solid. M.P.: 142 — 144 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm™): 3406 (br, s), 2953 (s), 2922 (s), 2850 (s), 1614 (s), 1514 (s), 1485
(s), 1456 (s), 1417 (s), 1336 (m), 1317 (m), 1255 (m), 1242 (m), 1176 (m), 1093 (m), 1070 (m), 1010 (m), 854 (w), 785 (m), 742 (m).*H NMR (500 MHz, CDCl3) & = 7.93 (br's, 1 H), 7.37 (d, J = 8.2 Hz, 2 H), 7.34 (d, J = 8.2
Hz, 1 H), 7.20 (d, J=7.9 Hz, 1 H), 7.16 (ddd, J = 1.2, 7.0, 7.9 Hz, 1 H), 7.10 (d, / = 8.2 Hz, 2 H), 7.04 - 6.94 (m, 3 H), 6.56 (dd, J= 1.1, 2.3 Hz, 1 H), 6.53 (d, J = 8.5 Hz, 2 H), 5.50 (s, 1 H), 3.49 (brs, 1 H), 3.13 (q,/=7.2 Hz, 2
H), 1.24 (t, J = 7.2 Hz, 3 H). 3C NMR (126 MHz, CDCl;) & = 146.98, 143.87, 136.77, 132.21, 131.28, 130.77, 129.71, 126.94, 124.03, 122.14, 120.07, 119.99, 119.83, 119.43, 112.78, 111.11, 47.46, 38.67, 15.00. MS(ES+):
m/z = 407.07[M+1+H]*, 376.03, 283.95, 221.12, 204.02.

(62) N-ethyl-4-[1H-indol-3-yl(3,4-dichlorophenyl)methyl]aniline. C,sH,;N,Cl,. Light brown solid. M.P.: 50 °C. (Hexane/EtOAc 8:2). IR (KBr, cm): 3454 (s), 3410 (s), 3223 (w), 3049 (m), 3018 (m), 2970 (m), 2926 (m),
2870 (m), 1726 (m), 1614 (s), 1514 (s), 1467 (s), 1454 (s), 1415 (s), 1384 (m), 1323 (s), 1265 (s), 1217 (m), 1184 (m), 1147 (m), 1130 (m), 1095 (m), 1049 (w), 1029 (s), 1010 (w), 904 (w), 817 (s), 792 (s), 732 (s), 704 (s),
673 (m). 'H NMR (500 MHz, CDCl5) § = 7.97 (br's, 1 H), 7.35 (d, J = 8.2 Hz, 1 H), 7.31 (d, J = 8.2 Hz, 1H), 7.31 (d, J = 2.1 Hz, 1H), 7.21 (d, J = 7.9 Hz, 1 H), 7.17 (ddd, J = 1.2 Hz, 7.0, 7.9 Hz, 1 H), 7.05 (dd, J = 2.1, 8.2 Hz, 1 H),
7.02-6.96 (m, 3 H), 6.57 (dd, J=1.1, 2.3 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.50 (s, 1 H), 3.51 (br's, 1 H), 3.13 (q, / = 7.2 Hz, 2 H), 1.24 (t, J = 7.2 Hz, 3 H). 3C NMR (126 MHz, CDCl;) § = 147.13, 145.32, 136.80, 132.20,
131.64, 130.87, 130.17, 129.94, 129.71, 128.48, 126.81, 124.11, 122.28, 119.85, 119.57, 119.48, 112.93, 111.26, 47.28, 38.70, 14.99. MS(ES+): m/z = 397.14[M+1+H]*, 366.09, 274.00, 238.10, 221.13, 204.03.

(6aa) 4-[1H-indol-3-yl(phenyl)methyl]aniline. C,;H;sN,. Brown solid. M.P.: 164 °C. (Hexane/EtOAc 8:2, 7:3). IR (KBr, cm™): 3423 (s), 3342 (s), 3251 (s), 3080 (m), 3057 (m), 3034 (m), 3016 (m), 2860 (m), 1683 (m), 1622
(m), 1516 (s), 1490 (s), 1456 (s), 1417 (m), 1338 (m), 1267 (m), 1234 (m), 1176 (m), 1157 (m), 1120 (m), 1089 (m), 1074 (m), 1051 (m), 1029 (m), 1006 (m), 929 (w), 871 (w), 846 (w), 837 (w), 808 (m), 802 (m), 790 (m),
742 (s), 694 (s), 607 (m). *H NMR (500 MHz, CDCl3) & = 7.92 (brs, 1H), 7.34 (d, J = 8.2 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.21 (m, 4 H), 7.21 - 7.17 (m, 1 H), 7.17 - 7.13 (m, 1 H), 7.00 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J =
0.7,7.0,8.2 Hz, 1 H), 6.61 (d, J = 8.5 Hz, 2 H), 6.57 (dd, J = 1.1, 2.3 Hz, 1 H), 5.56 (s, 1 H), 3.71 (br s, 2H). *3C NMR (126 MHz, CDCl3) = 144.65, 144.45, 136.78, 134.40, 129.87, 129.01, 128.27, 127.11, 126.10, 124.08,
122.02, 120.42, 120.08, 119.33, 115.30, 111.10, 48.07. MS(ES+): m/z = 299.14[M+H]*, 206.12, 182.06, 165.08.

(6bb) 4-[1H-indol-3-yl(4-methylphenyl)methyl]aniline. C,,H,,N,. Brown solid. M.P.: 179 °C. (Hexane/EtOAc 8:2, 7:3). IR (KBr, cm™): 3419 (s), 3342 (s), 3269 (m), 3057 (m), 2997 (m), 2937 (m), 2918 (m), 2870 (m), 2837
(m), 1780 (w), 1734 (w), 1718 (w), 1701 (w), 1616 (m), 1593 (s), 1512 (s), 1485 (s), 1456 (s), 1429 (m), 1340 (m), 1315 (m), 1267 (s), 1253 (s), 1242 (s), 1217 (m), 1180 (m), 1153 (m), 1122 (m), 1089 (m), 1076 (m), 1029
(s), 1012 (m), 993 (m), 943 (w), 927 (w), 893 (w), 877 (w), 866 (w), 837 (m), 786 (m), 771 (s), 750 (s), 696 (m), 619 (m). *H NMR (500 MHz, CDCl3) 6 =7.90 (brs, 1 H), 7.33 (d,/=8.1Hz, 1 H), 7.24 (d, /=7.9 Hz, 1 H), 7.14
(ddd,/=1.2,7.0,7.9Hz, 1 H),7.11(d, J=7.9 Hz, 2 H), 7.07 (d, J = 7.9 Hz, 2 H), 7.00 (d, J = 8.5 Hz, 2H), 6.97 (ddd, /= 1.2, 7.0, 8.1 Hz, 1 H), 6.60 (d, J = 8.5 Hz, 2 H), 6.57 (dd, /= 1.2, 2.4 Hz, 1 H), 3.61 (brs, 1H), 5.52 (s, 1
H), 2.31 (s, 3 H).23C NMR (126 MHz, CDCl;) = 144.44,141.65, 136.77, 135.48, 134.59, 129.81, 128.96, 128.85, 127.14,123.99, 121.98, 120.63, 120.11, 119.29, 115.22, 111.06, 47.64, 21.11. MS(ES+): m/z = 313.16[M+H]*,
220.28, 204.28, 196.09, 180.94, 180.74.

(6¢cc) 4-[1H-indol-3-yl(3-methylphenyl)methyl]aniline. C,,H,oN,. Light brown solid. M.P.: 64 °C. (Hexane/EtOAc 8:2, 7:3 IR (KBr, cm™): 3408 (s), 3334 (s), 3213 (m), 3053 (m), 3032 (m), 3014 (m), 2920 (m), 2858 (m),
1724 (m), 1683 (m), 1616 (m), 1506 (s), 1489 (m), 1456 (s), 1436 (m), 1417 (m), 1373 (m), 1338 (m), 1246 (m), 1217 (m), 1176 (m), 1147 (w), 1122 (m), 1091 (m), 1041 (m), 1008 (m), 839 (w), 767 (m), 742 (s), 700 (s),
611 (m). 'H NMR (500 MHz, CDCl5) 6 = 7.92 (brs, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1 H), 7.18 - 7.12 (m, 2 H), 7.05 (s, 1 H), 7.03 - 6.95 (m, 5 H), 6.61 (d, J = 8.5 Hz, 2 H), 6.57 (dd, J = 0.9, 2.4 Hz, 1 H), 5.52
(s, 1 H), 3.57 (brs, 2 H), 2.28 (s, 3 H). 3C NMR (126 MHz, CDCl;) 6 = 144.65, 144.50, 137.76, 136.80, 134.49, 129.88, 129.79, 128.17, 127.18, 126.92, 126.09, 124.12, 121.98, 120.46, 120.10, 119.30, 115.27, 111.14,
48.06, 21.62. MS(ES+): m/z = 313.16[M+H]*, 220.28, 204.28, 196.09, 180.94, 180.74.

(6dd) 4-[1H-indol-3-yl(4-nitrophenyl)methyl]aniline. C,;H;,N;0,. Orange solid. M.P.: 53 °C. (Hexane/EtOAc 8:2, 7:3, 6:4). IR (KBr, cm™): IR (KBr, cm): 3417 (br, m), 3217 (m), 3107 (m), 3053 (m), 3034 (m), 3012 (m),
2956 (m), 2924 (m), 2854 (m), 1930 (w), 1892 (w), 1726 (m), 1620 (m), 1514 (s), 1487 (m), 1456 (m), 1417 (m), 1346 (s), 1265 (m), 1219 (m), 1180 (m), 1149 (w), 1124 (m), 1109 (m), 1049 (m), 1012 (m), 960 (w), 931
(w), 850 (m), 742 (s), 696 (m), 667 (m), 613 (m).H NMR (500 MHz, CDCl;) § = 8.12 (d, J = 8.9 Hz, 2 H), 8.02 (br s, 1 H), 7.41 - 7.34 (m, 3 H), 7.22 - 7.15 (m, 2 H), 7.03 - 6.94 (m, 3 H), 6.63 (d, J = 8.5 Hz, 2 H), 6.58 (dd, J =
0.9, 2.4 Hz, 1 H), 5.65 (s, 1 H), 3.63 (brs, 2 H). 3C NMR (126 MHz, CDCl;) 6 = 152.48, 146.43, 145.15, 136.81, 132.47, 129.79, 129.75, 126.66, 124.13, 123.59, 122.38, 119.65, 119.64, 118.88, 115.35, 111.33, 47.98.
Product had decomposed until mass spectrometry was performed.

(6ee) 4-[1H-indol-3-yl(3-methoxyphenyl)methyl]aniline. C,,H,oN,0. Yellow solid. M.P.: 137 °C. (Hexane/EtOAc 8:2, 7:3, 6.5:3.5). IR (KBr, cm): 3419 (s), 3404 (s), 3340 (s), 3275 (br, s), 3143 (s), 3057 (s), 2997 (s), 2937
(s), 2918 (s), 2870 (s), 2835 (s), 1734 (w), 1718 (w), 1701 (w), 1683 (m), 1652 (w), 1618 (s), 1593 (s), 1539 (w), 1512 (s), 1485 (s), 1467 (s), 1456 (s), 1452 (s), 1429 (s), 1419 (s), 1388 (w), 1340 (m), 1315 (m), 1265 (s),
1252 (s), 1242 (s), 1217 (m), 1180 (m), 1153 (m), 1122 (m), 1089 (m), 1076 (m), 1029 (s), 1012 (m), 993 (m), 943 (w), 927 (w), 893 (w), 877 (w), 866 (w), 837 (m), 808 (w), 786 (s), 771 (s), 750 (s), 696 (m), 619 (m), 607
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(m). ™H NMR (500 MHz, CDCl5) & = 7.92 (br's, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.25 (d, J = 7.9 Hz, 2 H), 7.20 - 7.13 (m, 2 H), 7.01 (d, J = 8.5 Hz, 2 H), 6.98 (ddd, J = 0.9, 7.2, 8.2 Hz, 1 H), 6.82 (d, /= 7.6 Hz, 1 H), 6.79 (t, J = 2.1
Hz, 1 H), 6.74 (ddd, J= 0.9, 2.5, 8.2 Hz, 1 H), 6.64 - 6.58 (m, 3 H), 5.53 (s, 1 H), 3.72 (s, 3 H). 3C NMR (126 MHz, CDCl;) § = 159.55, 146.29, 144.49, 136.73, 134.12, 129.78, 129.10, 127.10, 123.93, 121.99, 121.53, 120.32,
120.02, 119.31, 115.20, 114.96, 111.19, 110.99, 55.13, 48.05. MS(ES+): m/z = 329.16[M+H]*, 236.16, 221.13, 212.16, 196.95, 180.95.

(6ff) 4-[1H-indol-3-yl(4-methoxyphenyl)methyl]aniline. C,,H,oN,0. Light red solid. M.P.: 80 °C. (Hexane/EtOAc 8:2, 7:3, 6.5:3.5). IR (KBr, cm™): 3441 (br, s), 3059 (m), 3034 (m), 2960 (m), 2931 (s), 2904 (m), 2858 (m),
2835 (m), 1888 (w), 1770 (w), 1732 (m), 1716 (m), 1699 (m), 1622 (s), 1614 (m), 1539 (m), 1519 (s), 1504 (s), 1456 (s), 1435 (m), 1417 (m), 1373 (m), 1338 (m), 1338 (m), 1298 (m), 1246 (m), 1219 (m), 1172 (m), 1123
(m), 1105 (m), 1087 (m), 1033 (m), 1008 (m), 929 (w), 873 (w), 842 (m), 810 (m), 790 (m), 773 (m), 759 (m), 738 (m), 667 (m). *H NMR (500 MHz, CDCl;) 6 =7.92 (brs, 1 H), 7.33(d,/=8.2Hz,1H),7.23(d,/=7.9Hz, 1
H), 7.19 - 7.12 (m, 3 H), 7.02 - 6.94 (m, 3 H), 6.81 (d, J = 8.9 Hz, 2 H), 6.61 (d, J = 8.5 Hz, 2 H), 6.56 (dd, J = 1.1, 2.3 Hz, 1 H), 5.51 (s, 1 H), 3.77 (s, 3 H), 3.58 (br s, 2 H). 3C NMR (126 MHz, CDCl;) § = 157.88, 144.47, 136.89,
136.80, 134.67, 129.88, 129.77, 127.10, 123.98, 121.97, 120.77, 120.11, 119.27, 115.21, 113.62, 111.08, 55.27, 47.20 (s ). MS(ES+): m/z = 329.07[M+H]*, 236.14, 221.12, 212.14, 197.06, 168.24.

(6gg) 4-[1H-indol-3-yl(4-bromophenyl)methyl]aniline. C,;H;;BrN,. Yellow solid. M.P.: 78 °C. (Hexane/EtOAc 8:2, 7:3). IR (KBr, cm™): 3408 (br, m), 3340 (m), 3051 (m), 3032 (m), 3012 (m), 2999 (m), 2978 (m), 2920 (m),
2858 (m), 1890 (w), 1734 (m), 1718 (m), 1701 (m), 1683 (m), 1616 (m), 1516 (s), 1506 (s), 1481 (m), 1456 (s), 1436 (m), 1417 (m), 1398 (m), 1373 (w), 1338 (m), 1257 (m), 1246 (m), 1217 (m), 1178 (m), 1149 (w), 1122
(w), 1093 (m), 1070 (m), 1047 (m), 1008 (m), 871 (w), 844 (w), 810 (m), 783 (m), 742 (m), 669 (m), 603 (m). *H NMR (500 MHz, CDCl5) 6 =7.94 (brs, 1 H), 7.37 (d, J=8.2 Hz, 2 H), 7.34 (d, J=8.2 Hz, 1 H), 7.21(d, /= 7.9
Hz, 1 H), 7.16 (ddd, J= 0.9, 7.1, 7.9 Hz, 1 H), 7.09 (d, J = 8.2 Hz, 2 H), 7.01 - 6.94 (m, 3 H), 6.61 (d, J = 8.5 Hz, 2 H), 6.55 (dd, J = 1.1, 2.3 Hz, 1 H), 5.50 (s, 1 H), 3.58 (br s, 2 H). 3C NMR (126 MHz, CDCl,) § = 144.67, 144.65,
143.63, 143.61, 136.68, 133.53, 131.23, 130.67, 129.69, 123.96, 122.09, 119.85, 119.82, 119.37, 115.16, 111.08, 47.40. MS(ES+): m/z = 378.04[M+H]*, 285.84, 221.13, 204.16, 180.09

(6hh) 4-[1H-indol-3-yl(3,4-dichlorophenyl)methyl]aniline. C,,H1¢CI,N,.Yellow solid. M.P.: 69 °C. (Hexane/EtOAc 8:2, 7:3). IR (KBr, cm): 3444 (m), 3408 (m), 3224 (m), 3053 (m), 3003 (m), 2924 (w), 2866 (w), 1732 (m),
1716 (m), 1620 (m), 1514 (s), 1506 (s), 1467 (s), 1456 (s), 1417 (m), 1392 (m), 1338 (m), 1265 (m), 1219 (m), 1180 (m), 1130 (m), 1049 (m), 1029 (m), 1010 (m), 904 (m), 889 (m), 825 (m), 790 (m), 744 (s), 705 (m), 667
(m). *H NMR (500 MHz, CDCl3) 6 =7.98 (brs, 1 H), 7.35 (d, J = 8.2 Hz, 1 H), 7.32 (d, J = 8.5 Hz, 1 H), 7.30 (d, J = 2.1 Hz, 1H) 7.21 (d, J = 7.9 Hz, 1 H), 7.17 (ddd, /= 0.9, 7.1, 7.9 Hz, 1 H), 7.04 (ddd, J = 0.6, 2.1, 8.3 Hz, 1 H),
7.00 (ddd, J = 1.1, 7.1, 8.2 Hz, 1 H), 6.96 (d, J = 8.5 Hz, 2 H), 6.62 (d, J = 8.5 Hz, 2 H), 6.57 (dd, J = 0.9, 2.4 Hz, 1 H), 5.50 (s, 1 H), 3.61 (br s, 2 H). 13C NMR (126 MHz, CDCl;) & = 145.01, 144.90, 136.72, 132.88, 132.17,
130.78, 130.11, 129.96, 129.68, 128.37, 126.70, 123.96, 122.26, 119.74, 119.54, 119.36, 115.24, 111.14, 47.22. MS(ES+): m/z = 367.10[M+H]*, 274.06, 250.06, 204.07, 180.09, 152.05.

(6ll1) 4-[1H-indol-3-yl(phenyl)methyl]-3-methylaniline. C,,H,,N,. Brown solid. M.P.: 84 °C. (Hexane/EtOAc 7.5:2.5). IR (KBr, cm™): 3402 (s), 3325 (s), 3242 (br, s), 3078 (s), 3057 (s), 3016 (s), 2920 (m), 2887 (m), 1732
(m), 1620 (s), 1614 (s), 1583 (m), 1573 (m), 1519 (m), 1492 (s), 1456 (s), 1435 (m), 1417 (m), 1352 (m), 1338 (m), 1303 (m), 1273 (m), 1244 (m), 1217 (s), 1199 (s), 1184 (w), 1109 (w), 1101 (m), 1074 (m), 1051 (m),
1029 (m), 1006 (m), 952 (w), 923 (w), 912 (w), 869 (m), 835 (m), 817 (m), 798 (m), 752 (s), 696 (s), 667 (s), 653 (m), 623 (m), 609 (m). *H NMR (500 MHz, CDCl;) § = 7.90 (brs, 1 H), 7.33 (d, /= 8.2 Hz, 1 H), 7.27 - 7.13
(m, 7 H), 6.98 (ddd, J = 0.9, 7.0, 8.2 Hz, 1 H), 6.72 (d, J = 8.2 Hz, 1 H), 6.55 (d, J = 2.4 Hz, 1 H), 6.47 (dd, J = 0.9, 2.4 Hz, 1 H), 6.40 (dd, J = 2.4, 8.2 Hz, 1 H), 5.69 (s, 1 H), 2.22 (s, 3 H). 13C NMR (126 MHz, CDCl;) & = 144.30,
144.04, 137.28, 136.80, 132.69, 129.91, 129.18, 128.19, 127.17, 125.99, 124.24, 121.99, 120.13, 119.93, 119.28, 117.46, 112.75, 111.05, 44.45, 19.81. MS(ES+): m/z = 313.28[M+H]*, 196.16.

(6mm) 4-[1H-indol-3-yl(3-methylphenyl)methyl]-3-methylaniline. C,3H;N,. Yellow solid. M.P.: 64 °C. (Hexane/EtOAc 7.5:2.5). IR (KBr, cm™): 3402 (s), 3325 (s), 3219 (br, s), 3105 (s), 3043 (s), 3014 (s), 2993 (s), 2920
(s), 2866 (s), 1734 (m), 1683 (m), 1608 (s), 1606 (s), 1581 (s), 1516 (m), 1496 (s), 1456 (s), 1436 (s), 1379 (s), 1352 (m), 1338 (m), 1301 (m), 1273 (m), 1247 (m), 1217 (m), 1195 (m), 1166 (m), 1145 (m), 1124 (m), 1101
(m), 1049 (m), 1006 (m), 954 (m), 923 (w), 904 (w), 867 (m), 837 (m), 819 (m), 800 (m), 763 (s), 740 (s), 698 (s), 667 (s), 617 (s). *H NMR (500 MHz, CDCl3) & = 7.90 (br's, 1 H), 7.34 (d, J = 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz,
1H),7.18-7.10 (m, 2 H), 7.02 - 6.94 (m, 4 H), 6.72 (d, J = 8.2 Hz, 1 H), 6.54 (d, J = 2.4 Hz, 1 H), 6.48 (dd, J = 1.1, 2.3 Hz, 1 H), 6.40 (dd, J = 2.4, 8.2 Hz, 1 H), 5.65 (s, 1 H), 2.27 (s, 3 H), 2.22 (s, 3 H). 3C NMR (126 MHz,
CDCl3) 6 = 144.33, 143.97, 137.64, 137.27, 136.79, 132.75, 129.94, 129.91, 128.04, 127.22, 126.79, 126.26, 124.23, 121.97, 120.26, 119.95, 119.27, 117.40, 112.70, 111.03, 44.40, 21.57, 19.85. MS(ES+): m/z =
327.15[M+H]*, 312.06, 297.04, 220.88, 210.15, 204.03.

(6nn) 4-[1H-indol-3-yl(3-methoxyphenyl)methyl]-3-methylaniline. C,5H,,N,0.Yellow solid. M.P.: 159 °C. (Hexane/EtOAc 5.5:4.5). IR (KBr, cm™): 3408 (s), 3331 (s), 3242 (br, s), 3078 (s), 3034 (s), 3010 (s), 3003 (s), 2960
(s), 2939 (s), 2910 (s), 2850 (m), 2835 (m), 2744 (m), 2729 (m), 1932 (w), 1886 (w), 1884 (w), 1734 (w), 1683 (m), 1622 (s), 1604 (s), 1581 (s), 1573 (s), 1539 (m), 1500 (s), 1489 (s), 1456 (s), 1431 (s), 1379 (w), 1354 (m),
1338 (m), 1303 (m), 1265 (s), 1219 (m), 1197 (m), 1165 (m), 1143 (m), 1095 (m), 1082 (m), 1045 (s), 1008 (m), 968 (w), 952 (m), 931 (m), 918 (m), 869 (s), 835 (m), 823 (m), 798 (m), 781 (s), 772 (s), 750 (S), 715 (m),
694 (s), 655 (s), 615 (s). 'H NMR (500 MHz, CDCl3) & = 7.91 (br's, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.23 (d, J = 7.9 Hz, 1 H), 7.20 - 7.12 (m, 2 H), 6.98 (ddd, J = 0.9, 7.0, 8.2 Hz, 1 H), 6.78 (d, J = 7.3 Hz, 1 H), 6.76 - 6.71 (m, 3
H), 6.54 (d, J=2.6 Hz, 1 H), 6.50 (dd, /= 1.1, 2.3 Hz, 1 H), 6.39 (dd, J = 2.6, 8.1 Hz, 1 H), 5.66 (s, 1 H), 3.72 (s, 3 H). 13C NMR (126 MHz, CDCl;) 8 = 159.57, 145.82, 144.41, 137.26, 136.77, 132.43, 129.84, 129.07, 127.18,
124.19,121.98, 121.80, 119.98, 119.87, 119.28, 117.38, 115.20, 112.70, 111.12, 111.04, 55.13, 44.47, 19.82. MS(ES+): m/z = 343.30[M+H]*, 313.25, 236.17, 226.18, 196.19.

(600) 4-[1H-indol-3-yl(4-bromophenyl)methyl]-3-methylaniline. C,,H;5N,Br. Yellow solid. M.P.: 130 - 131 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3406 (s), 3329 (s), 3201 (s), 3159 (s), 3101 (s), 3053 (s), 3037 (s), 3012
(s), 2978 (s), 2922 (s), 2870 (s), 1734 (m), 1718 (m), 1683 (m), 1616 (s), 1581 (m), 1541 (m), 1496 (s), 1485 (s), 1456 (s), 1400 (m), 1346 (m), 1338 (m), 1300 (m), 1273 (m), 1244 (m), 1217 (m), 1195 (m), 1180 (m), 1165
(m), 1122 (m), 1101 (m), 1070 (m), 1049 (m), 1010 (s), 950 (m), 939 (w), 925 (w), 920 (w), 864 (s), 848 (m), 835 (m), 817 (m), 800 (m), 786 (s), 740 (s), 702 (m), 630 (m), 615 (s).*H NMR (500 MHz, CDCl;) & = 7.95 (br s,
1H),7.37(d,J=8.2 Hz, 2 H), 7.35 (d, J = 8.2 Hz, 1 H), 7.20 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.1, 7.9 Hz, 1 H), 7.05 (d, J = 8.2 Hz, 2 H), 6.99 (ddd, J = 0.9, 7.0, 8.2 Hz, 1 H), 6.67 (d, J = 8.1 Hz, 1 H), 6.55 (d, J = 2.6 Hz, 1
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H), 6.47 (dd, J= 1.2, 2.4 Hz, 1 H), 6.40 (dd, J = 2.6, 8.1 Hz, 1 H), 5.64 (s, 1 H), 3.53 (br s., 2 H), 2.20 (s, 3 H).2*C NMR (126 MHz, CDCl;) § = 144.65, 143.31, 137.33, 136.85, 132.07, 131.37, 131.05, 129.91, 127.03, 124.36,
122.22,119.92, 119.87, 119.50, 119.48, 117.56, 112.85, 111.32, 44.00, 19.87. MS(ES+): m/z = 393.10[M+1+H]*, 286.08, 276.07, 204.20, 194.13, 180.08.

(6pp) 4-[1H-indol-3-yl(3,4-dichlorophenyl)methyl]-3-methylaniline. C,,H;5N,Cl,. Yellow solid. M.P.: 84 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3466 (s), 3410 (s), 3223 (m), 3057 (m), 3010 (s), 2976 (m), 2918 (m), 2868
(m), 1892 (w), 1728 (m), 1629 (s), 1582 (m), 1562 (m), 1504 (s), 1467 (s), 1456 (s), 1417 (m), 1392 (m), 1336 (m), 1309 (m), 1249 (m), 1215 (s), 1184 (m), 1130 (m), 1093 (m), 1049 (m), 1029 (m), 1010 (m), 950 (w), 927
(w), 902 (m), 860 (m), 794 (s), 748 (br, s), 705 (m), 667 (s), 621 (m). *H NMR (500 MHz, CDCls) 6 = 7.97 (br's, 1 H), 7.36 (d, J = 8.2 Hz, 1 H), 7.32 (d, J = 8.2 Hz, 1 H), 7.26 (d, 1 H), 7.23 - 7.15 (m, 2 H), 7.03 —6.98 (m, 2 H),
6.66 (d, /= 8.2 Hz, 1 H), 6.55 (d, J = 2.6 Hz, 1 H), 6.48 (dd, J = 0.9, 2.6 Hz, 1 H), 6.41 (dd, J = 2.6, 8.2 Hz, 1 H), 5.64 (s, 1 H), 3.55 (br s, 2 H), 2.20 (s, 3 H). 3C NMR (126 MHz, CDCl;) 8 = 144.76, 144.60, 137.15, 136.74,
136.73, 132.17, 131.24, 130.94, 130.06, 129.91, 129.71, 128.57, 126.79, 124.13, 122.24, 119.61, 119.50, 118.99, 117.39, 112.72, 111.13, 43.63, 19.70. MS(ES+): m/z = 383.29[M+H]*, 381.29, 276.10, 274.10, 266.10,
264.10.

(60q) 4-[1H-indol-3-yl(phenyl)methyl]-2-methylaniline. C,,H,N,. Yellow solid. M.P.: 65 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3417 (br, s), 3219 (m), 3080 (m), 3055 (m), 3022 (m), 2980 (m), 2922 (m), 2899 (m), 2858
(m), 1734 (m), 1683 (m), 1652 (m), 1624 (m), 1612 (m), 1506 (s), 1490 (m), 1456 (s), 1417 (m), 1373 (w), 1354 (w), 1338 (m), 1265 (m), 1219 (m), 1153 (w), 1122 (w), 1093 (m), 1076 (w), 1049 (w), 1029 (w), 1010 (w),
894 (w), 808 (m), 792 (m), 740 (m), 702 (m), 611 (m). *H NMR (500 MHz, CDCl;) 6 =7.92 (brs, 1 H), 7.34 (d, J=8.2 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.21 (m, 4 H), 7.21 - 7.13 (m, 2 H), 6.97 (t, /= 7.6 Hz, 1 H), 6.93 (d,
J=1.8 Hz, H), 6.86 (dd, J = 2.1, 7.9 Hz, 1 H), 6.61 - 6.56 (m, 2 H), 5.54 (s, 1 H), 2.10 (s, 3 H). 3C NMR (126 MHz, CDCl3) & = 144.67, 142.60, 136.69, 134.30, 131.02, 128.91, 128.15, 127.36, 127.08, 125.95, 123.96, 122.31,
121.91, 120.49, 120.01, 119.22, 114.97, 110.95, 48.04, 17.47. MS(ES+): m/z = 313.25[M+H]*, 206.18, 195.93.

(6rr) 4-[1H-indol-3-yl(3-methoxyphenyl)methyl]-2-methylaniline. C,;H,,N,0. Yellow solid. M.P.: 135 °C. (Hexane/EtOAc 6:4). IR (KBr, cm™): 3417 (s), 3223 (m), 3049 (m), 3003 (m), 2956 (s), 2926 (s), 2856 (m), 2837
(m), 1732 (m), 1622 (s), 1606 (s), 1597 (s), 1581 (s), 1539 (w), 1504 (s), 1485 (s), 1456 (s), 1435 (s), 1417 (s), 1373 (w), 1338 (m), 1311 (m), 1265 (s), 1219 (m), 1149 (m), 1139 (m), 1122 (w), 1093 (m), 1047 (m), 1010
(w), 995 (w), 889 (w), 875 (w), 825 (w), 773 (m), 742 (s), 698 (m), 624 (w). *H NMR (500 MHz, CDCl3) & = 7.92 (br's, 1 H), 7.33 (d, J = 7.9 Hz, 1 H), 7.26 (d, J = 7.9 Hz, 1 H), 7.20 - 7.12 (m, 2 H), 6.97 (ddd, J = 0.9, 7.0, 7.9
Hz, 1 H), 6.93 (d, J = 2.0 Hz, 1 H), 6.87 (dd, J = 2.0, 8.2 Hz, 1 H), 6.83 (d, J = 7.9 Hz, 1 H), 6.80 (t, J = 2.4 Hz, 1 H), 6.73 (ddd, J = 0.8, 2.6, 8.2 Hz, 1 H), 6.60 (dd, J = 1.1, 2.3 Hz, 1 H), 6.58 (d, J = 8.2 Hz, 1 H), 5.51 (s, 1 H), 3.73
(s, 3 H), 2.10 (s, 3 H). *3C NMR (126 MHz, CDCl3) & = 159.55, 146.47, 142.71, 136.73, 134.17, 131.03, 129.12, 127.37, 127.15, 123.98, 123.97, 122.34, 121.95, 121.57, 120.36, 120.03, 119.28, 115.02, 111.14, 111.01,
55.15, 48.14, 17.54. MS(ES+): m/z = 343.30[M+H]*, 236.17, 226.18.

(6ss) 4-[1H-indol-3-yl(3,4-dichlorophenyl)methyl]-2-methylaniline. C,,H,sN,Cl,. Yellow solid. M.P.: 66 °C. (Hexane/EtOAc 7:3). IR (KBr, cm™): 3468 (s), 3415 (s), 3223 (m), 3057 (m), 3010 (s), 2976 (m), 2922 (w), 2868
(m), 1728 (w), 1620 (s), 1581 (m), 1504 (s), 1467 (s), 1456 (s), 1417 (m), 1392 (m), 1336 (s), 1309 (m), 1276 (m), 1265 (m), 1249 (m), 1130 (m), 1093 (m), 1047 (m), 1029 (s), 101 (m), 950 (w), 927 (w), 902 (m), 860 (m),
817 (m), 794 (s), 752 (br, s), 721 (m), 667 (s), 621 (m). 'H NMR (500 MHz, CDCl;) & = 7.97 (brs, 1 H), 7.36 (d, J = 8.2 Hz, 1 H), 7.33 - 7.29 (m, 2 H), 7.21 (d, J = 7.9 Hz, 1 H), 7.17 (ddd, J = 1.2, 7.0, 7.7 Hz, 1 H), 7.05 (dd, J =
2.4 Hz, 8.3 Hz, 1 H), 7.00 (ddd, /= 0.9, 7.0, 8.2 Hz, 1 H), 6.88 (d, /= 2.1 Hz, 1 H), 6.82 (dd, /= 2.1, 7.9 Hz, 1 H), 6.60 (d, J = 7.9 Hz, 1 H), 6.58 (dd, J = 1.2, 2.4 Hz, 1 H), 5.48 (s, 1 H), 3.55 (brs, 2 H), 2.11 (s, 3 H). 13C NMR
(126 MHz, CDCl) & = 145.20, 143.12, 136.75, 133.00, 132.17, 130.92, 130.82, 130.12, 129.92, 128.41, 127.29, 126.78, 124.04, 122.50, 122.26, 119.78, 119.55, 119.44, 115.07, 111.16, 47.31, 17.53. MS(ES+): m/z =
383.29[M+H]*, 381.29, 276.10, 274.10, 266.10, 264.10.

(6tt) 4-[1H-indol-3-yl(phenyl)methyl]-N,N-dimethylaniline.? C,5H,,N,. White solid. M.P.: 162 °C. (Hexane/EtOAc 8.7:1.3). IR (KBr, cm™): 3394 (s), 3082 (m), 3057 (m), 3047 (m), 3020 (m), 3001 (m), 2873 (m), 2810 (m),
1683 (m), 1610 (m), 1521 (s), 1506 (s), 1510 (m), 1456 (s), 1415 (m), 1357 (m), 1334 (m), 1328 (m), 1294 (w), 1236 (m), 1219 (m), 1201 (m), 1186 (w), 1166 (w), 1122 (w), 1093 (m), 1064 (w), 1055 (w), 1010 (w), 947
(w), 927 (w), 912 (w), 877 (w), 842 (w), 827 (w), 813 (w), 798 (s), 788 (m), 742 (s), 725 (s), 696 (s), 601 (m). *H NMR (500 MHz, CDCl3) 6 = 7.34 (d, J= 7.9 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.22 (m, 4 H), 7.21 - 7.12 (m,
2'H), 7.09 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J = 0.9, 7.0, 7.9 Hz, 1 H), 6.67 (d, J = 8.5 Hz, 2 H), 6.58 (dd, J = 1.1, 2.3 Hz, 1 H), 5.58 (s, 1 H), 2.91 (s, 6 H). MS(ES+): m/z = 327.10[M+H]*, 312.07, 235.13, 219.79, 204.17.

(6uu) 4-[1H-indol-3-yl(4-methylphenyl)methyl]-N,N-dimethylaniline.? C,,H,,N,. Yellow-brown solid. M.P.: 162 °C. (Hexane/EtOAc 8.7:1.3). IR (KBr, cm™): 3396 (m), 3207 (br, m), 3059 (m), 3047 (m), 3018 (m), 2995
(m), 2914 (m), 2891 (m), 2858 (m), 2816 (m), 1683 (m), 1616 (m), 1608 (m), 1516 (m), 1506 (s), 1456 (s), 1417 (m), 1357 (m), 1338 (m), 1317 (m), 1296 (w), 1236 (w), 1219 (m), 1199 (m), 1182 (w), 1161 (w), 1136 (m),
1122 (m), 1093 (m), 1055 (m), 1022 (w), 1008 (m), 941 (w), 925 (w), 856 (m), 835 (m), 800 (m), 773 (m), 761 (m), 734 (m), 630 (w). *H NMR (500 MHz, CDCl3) & = 7.91 (br's, 1 H), 7.33 (d, J = 8.2 Hz, 1 H), 7.26 (d, J= 7.9
Hz, 1 H), 7.16 - 7.04 (m, 7 H), 6.97 (t, J = 7.5 Hz, 1 H), 6.60 (d, J = 8.5 Hz, 1 H), 5.54 (s, 1 H), 2.90 (s, 6 H), 2.31 (s, 3 H).

(6vv) 4-[1H-indol-3-yl(4-bromophenyl)methyl]-N,N-dimethylaniline. C,3H,;N,Br. White solid. M.P.: 162 °C. (Hexane/EtOAc 8:2). IR (KBr, cm™): 3402 (m), 3213 (m), 3182 (m), 3105 (m), 3070 (m), 3059 (m), 3039 (m),
3014 (m), 2985 (m), 2962 (m), 2887 (m), 2848 (m), 2802 (m), 1734 (w), 1683 (m), 1614 (m), 1516 (s), 1506 (s), 1481 (m), 1471 (m), 1456 (s), 1398 (w), 1338 (m), 1321 (m), 1280 (w), 1242 (w), 1219 (m), 1199 (m), 1184
(w), 1159 (w), 1136 (m), 1095 (m), 1070 (m), 1051 (m), 1014 (m), 1008 (m), 941 (m), 929 (w), 858 (w), 839 (w), 815 (m), 806 (m), 798 (s), 788 (s), 765 (m), 742 (s), 669 (w), 617 (m). *H NMR (500 MHz ,CDCl;) 6 = 7.93
(brs, 1H), 7.37 (d, J = 8.2 Hz, 2 H), 7.34 (d, J = 7.9 Hz, 1 H), 7.22 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.2, 7.9 Hz, 1 H), 7.10 (d, J = 8.2 Hz, 2 H), 7.05 (d, J = 8.5 Hz, 2 H), 6.99 (ddd, J = 0.9, 7.2, 8.2 Hz, 1 H), 6.67 (d, J = 8.5
Hz, 2 H),6.57 (dd,J=1.1,2.3 Hz, 1 H), 5.53 (s, 1 H), 2.92 (s, 6 H). *3C NMR (126 MHz, CDCl;) 4 = 147.28, 136.29, 136.25(s), 133.91, 129.11, 127.81, 121.67, 121.61, 120.80, 120.25, 119.73, 119.64, 119.07, 118.99, 112.44,
110.98, 48.99, 31.00. MS(ES+): m/z = 407.28[M+H]*, 405.22, 290.16, 284.22, 257.33, 251.20, 158.07.
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(6ww) 4-[(1-methyl-1H-indol-3-yl)(phenyl)methyl]-N-methylaniline. C,5H,,N,. White solid. M.P.: 36 °C. (Hexane/EtOAc 9.5:0.5). IR (KBr, cm): 3412 (m), 3049 (m), 3003 (m), 2924 (m), 2875 (m), 2854 (m), 2819 (w),
1614 (m), 1549 (w), 1519 (s), 1510 (m), 1483 (m), 1471 (m), 1423 (w), 1371 (m), 1345 (w), 1327 (m), 1323 (m), 1269 (w), 1217 (m), 1180 (w), 1153 (m), 1130 (w), 1118 (w), 1055 (w), 1012 (w), 852 (w), 810 (m), 796
(m), 752 (s), 740 (s), 667 (m). *H NMR (500 MHz, CDCl3) & = 7.27 (d, J = 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.0, 7.6 Hz, 1 H), 7.12 (d, J = 7.9 Hz, 2 H), 7.06 (d, J = 7.9 Hz, 2 H), 7.03 (d, J = 8.5 Hz, 2 H),
6.95 (ddd, J=0.9, 6.9 Hz, 8.0 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 1 H), 6.42 (d, J = 0.9 Hz, 1 H), 5.52 (s, 1 H), 3.68 (s, 3 H), 3.67 (s, 1 H), 2.81 (s, 3 H), 2.31 (s, 3 H). 3C NMR (126 MHz, CDCl3) 6 = 147.71, 142.13, 137.61, 135.45,
133.45, 129.81, 129.08, 129.05, 128.99, 127.71, 121.64, 120.37, 119.37, 118.86, 112.48, 109.19, 47.74, 32.71, 30.93, 21.25. MS(ES+): m/z = 341.30[M+H]*, 234.17, 210.18.

(6xx) 4-[(1-methyl-1H-indol-3-yl)(4-nitrophenyl)methyl]-N-methylaniline. C,3H,;N;0,. Orange-brown solid. M.P.: 61 °C. (Hexane/EtOAc 8.5:1.5). IR (KBr, cm): 3419 (m), 3101 (w), 3049 (m), 3018 (s), 2929 (m), 2881
(m), 2814 (m), 1614 (s), 1602 (s), 1519 (s), 1485 (s), 1471 (s), 1423 (m), 1371 (m), 1342 (s), 1269 (m), 1217 (m), 1184 (m), 1155 (m), 1132 (m), 1109 (m), 1058 (m), 1014 (m), 925 (w), 871 (m), 850 (m), 806 (m), 742 (s),
709 (m), 698 (m), 667 (m), 628 (w), 603 (w). 'H NMR (500 MHz, CDCl5) & = 8.11 (d, J = 8.9 Hz, 2 H), 7.42 (d, J = 8.9 Hz, 2 H), 7.30 (d, J = 8.2 Hz, 1 H), 7.21 (ddd, J = 1.2, 7.0, 7.9 Hz, 1 H), 7.16 (d, J = 7.9 Hz, 1 H), 7.03 - 6.96
(m, 3 H),6.55(d,/=8.5Hz, 2 H),6.42 (d, J=0.9 Hz, 1 H), 5.64 (s, 1 H), 3.71 (s, 3 H), 3.69 (brs, 1 H), 2.82 (s, 3 H). 33C NMR (126 MHz, CDCl;) 8 = 152.74, 148.05, 146.31, 137.49, 131.12, 129.66, 129.61, 128.70, 127.03,
123.48,121.85, 119.70, 119.04, 117.44, 112.43, 109.29, 47.87, 32.67, 30.72. MS(ES+): m/z = 372.26[M+H]*, 257.33, 241.14.
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[1] Using the secondary amine — N-Methylaniline
1.1 Benzaldehyde (1a) + indole (2a) + N-methylaniline (3a): (6a) 4-[1H-indol-3-yl(phenyl)methyl]-N-methylaniline
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IR (KBr, em™'): 3402 (w), 3363 (m), 3201 (m), 3163 (m), 3101 (m), 3080 (m), 3055 (m), 3022 (m), 2920 (m), 2864 (m), 1612 (m), 1516 (s), 1490 (s), 1452 (s), 1340 (m), 1309
(m), 1247 (m), 1219 (m), 1182 (w), 1145 (w), 1103 (m), 1055 (m), 1008 (m), 914 (w), 871 (w), 842 (m), 806 (m), 790 (m), 742 (s), 698 (s).
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1.2 4-methvlbenzaldehvde (1b) + indole (2a) + N-methvlaniline (3a): (6b) 4-[1H-indol-3-vl(4-methylphenyl)methyl]-
N-methylaniline.
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IR (KBr, cm™): 3419 (w), 3375 (w), 3212 (w), 3186 (w), 3059 (w), 3039 (w), 3018 (W), 2997 (w), 2993 (), 2941 (w), 2918 (w), 2862 (W), 2814 (w), 1683 (m), 1652 (m),
1616 (m), 1516 (s), 1506 (s), 1456 (m), 1338 (w), 1307 (w), 1253 (w), 1219 (w), 1178 (w), 1147 (w), 1093 (w), 1008 (w), 808 (m), 792 (w), 769 (W), 738 (5).
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1.3 3-methvlbenzaldehvde (1¢) +indole (2a) + N-methylaniline (3a): (6¢) 4-]1 H-indol-3-yl(4-methylphenyl)methyl]-/V-
methvlaniline
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1519 (s), 1485 (m), 1456 (s), 1398 (m), 1338 (m), 1311 (m), 1253 (m), 1217 (m), 1178 (m), 1149 (m), 1097 (m), 1074 (m), 1014 (m), 840 (w), 804 (s), 788 (m), 775 (m), 742

(s), 667 (W), 615 (W), 597 (W).
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(m, 3 H), 6.58 (dd, J= 1.1, 2.3 Hz, 1 H), 6.53 (d, J= 8.5 Hz, 2 H), 5.52 (s, 1 H), 3.61 (brs, 1 H), 2.81 (s, 3 H), 2.28 (s, 3 H).
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Formula Daughter | Parent Daughter Ton
Voltage Energy
Mass number m/z s Mode
M (eV)
1 327.15 44 220.88 32 ES+
2 327.15 44 312.06 22 ES+
326.43 3 327.15 44 210.15 22 ES+
4 327.15 44 204.03 58 ES+
5 327.15 44 297.04 32 ES+
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1.4 2-nitrobenzaldehyde (1d) + indole (2a) + N-methylaniline (3a): (6d) 4-[1H-indol-3-vl(2-nitrophenyl)methvl]-/V-
methylaniline
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IR (KBr, cm™): 3412 (br, m), 3055 (w), 3010 (w), 2981 (w), 2924 (w), 2877 (w), 2812 (w), 1716 (w), 1614 (m), 1519 (s), 1506 (s), 1456 (m), 1350 (m), 1338 (m), 1317 (w),
1267 (w), 1255 (w), 1219 (w), 1182 (w), 1153 (w), 1093 (w), 1008 (w), 842 (w), 806 (w), 781 (w), 742 (m), 684 ().
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Chemical Shift (ppm)

253 Hi
_ 20
] ‘Z E Hh, d
0.75- ) He, m, o g 153
2] - 1,003 Hn E 1.03 Hb
é 0.50 a % 0.754 g O.s-j E
- c - o E
3 - 2 ] z 3
g ] < 0,50 0 _3__/ M
g 0257 g
£ X ] 297 1.01 2.13
2 g 0.25—:
0 2 o 4 7.0 6.9 6.8 6.7 6.6
0.97 1.00 Chemical Shift (ppm)
. 106 o176 129
oo By 750 i 710 R s —===—=
Chemical Shift (ppm) 740 Chemica7lgf51ift (ppm) 10 /C|l'(l3
; Hk HN
1.003 He ] \
. Hf C
2 0.757 / CH
< . HC\ i
£ 0.507 ! CH
E O CH_ . h
© 0.25- / h\C
£ ] +
Z o3 O=N \ Chb
\ CH\ / AN
1.01 1.09 C /g =C NH
L J L | J/ \C \ / a
725 720 o 7is T HC \ c=¢C
Chemical Shift (ppm) 1 \\ CH / \
q CH\C{ ° HC CHf
s & m n ¢ \\ //
| Hi CH—CH
y Je X ¢
| | A N JL—-
.971.\00 1 A(')G/u/sbzgmw bbm 0.94 1.10 3.14
H&d Hd H H H UK U H H — 5]
0 7.5 7.0 6.5 6.0 5.5 5.0 45 3.5 3.0 2.5 2.0 15 1.0 0.5 0

IH NMR (500MHz, CDCl3) § =7.97 (br's, 1 H), 7.82 (dd, J= 1.2, 7.9 Hz, 1 H), 7.41 (td, J= 1.2, 7.6 Hz, 1 H), 7.36 - 7.32 (m, 2 H), 7.30 (td, J = 1.2, 7.6 Hz, 1 H), 7.22 (d, J =
7.9 Hz, 1 H), 7.16 (ddd, J = 1.1, 7.0, 7.9 Hz, 1 H), 7.04 — 6.98 (m, 3H), 6.57 (dd, J= 0.9, 2.1 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 6.29 (s, 1 H), 3.66 (brs, 1 H), 2.81 (s, 3 H).
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8.0 ®
E R
7.5—% 283
; 5 .
3 = 64 N
7.03 I Y g 8 8 &gy
3 s , 3 J3< ~ 8 < T S
E £ 49 82% o= Y - H.C
6.5 S 478 3 3V
3 23 5 5 NH
] |
_é T -‘- T i]:'),o’ T T T T -155- T T T T -1501 LI I e e /C\ 2
5.5—; ° Chemical Shift (ppm) HC “XCH =)
N n |
5.04 T CH
> 3 CH_ N
5 Y CH C
= T S
£ 457 o~ C
v 3 N \ -G, =SCH
= N
] e 07 H G
£ 3
e 3 ] \ CH
“ 353 CH C—l
3.53 - N~ - - ,~ZT—CH
3 oles 8| aa H Oo—pt
E o |y <« A (]
3.0 SINT S| T2 \\ <
E 32| by T
ER- o Y (0]
259§ e T
37 8
3 «©Q
2.0—é E el
39 o
159 T =
o]
0.5—§ [
0 l 1 I 1

144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 149.74, 147.95, 138.68, 136.75, 132.24, 131.35, 130.48, 130.14, 129.78, 127.03, 126.71, 124.33, 124.28, 122.22, 119.67, 119.52, 112.40,
111.12, 42.35, 30.75.
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100+

%_

' 35700 35750 = 35800 = 35850 35900 = 35950  360.00
Formula Daughter Parent Cone Daughter Collision Ion
Mass number m/z Voltage S Energy Mode
(0] (eV)
1 358.07 36 324.07 26 ES+
2 358.07 36 122.01 28 ES+
357.42 3 358.07 36 205.12 22 ES+
4 358.07 36 241.09 20 ES+
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1.5 3-nitrobenzaldehyde (1e) + indole (2a) + N-methvlaniline (3a): (6e) 4-[1H-indol-3-yl(3-nitrophenyl)methyl]-/V-

methylaniline
70
60
S
=] 50
]
~—
=
£
7]
5 40
o
o
X
30
20
10 T T T T T
3600 3100 2600 1600 1100 600

Wavenumb%%?gm-l)

IR (KBr, em™'): 3410 (br, m), 3055 (w), 3012 (w), 2980 (w), 2927 (w), 2877 (w), 2816 (w), 1728 (m), 1614 (m), 1525 (s), 1506 (s), 1456 (s), 1348 (s), 1332 (m), 1246 (m),
1217 (w), 1178 (w), 1151 (w), 1093 (w), 1043 (w), 1008 (w), 923 (w), 904 (w), 837 (m), 806 (m), 742 (m), 731 (m), 688 (W).

Page | 27



8.0

75

7.0

6.5

6.0

55

5.0

4.5

4.0

35

Normalized Intensity

3.0

25
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1.00
Z 0.759 Hl 210 Hk
g 3 Hm 8
5 050 Ha =
L g 05
£ 025 é
R 5 CH,
= = sk
0 1.00 1.10 1.04 0 LN
| ) 1L ) | i J \
Y R Y A Y: 7.55 7.50 7.45 7.40 7.35 Ce
" Chemical Shift (ppm) ' Chemical Shift (ppm) H C/ \C|I|
5 Hi ) CH
%‘ - 1.5—5 lell\c/ h
g 2 3 .
£ £ 403 H o) \ CHb
8 ; 1.0 E b \ CH\ / AN
5 . \ /CHQ o~ 8 C NH
£ g 0.5; N—c 1 \ \ o /
= 2 3 o) C=—cC
0 \ CH / \
097 o200 CH ~Z o c c
—_— m~CH ¢\ //’%|
7.20 7.15 7.10 7.05 7.00 6.600 6.575 6.550 n
Chemical Shift (ppm) Chemical Shift (ppm) CI(-1|—CIé|
Hg
\‘J Hj |
— ,‘ | w K il - A
01.101.04 1.001.16 1.07 2.08 3.050.97 2.00 0.99 1.07 3.06
4 H 4 U Jd-d U U ] [ ]
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCL3) 5 = 8.11 (t, J= 2.1 Hz, 1 H), 8.05 (ddd, J =0.9, 2.1, 8.3 Hz, 1 H), 8.02 (brs, 1 H), 7.57 (d, J=7.6 Hz, 1 H), 7.42 (,J="7.9 Hz, 1 H), 7.36 (d, J=
8.1 Hz, 1 H), 7.21 - 7.15 (m, 2 H), 7.04 - 6.97 (m, 3 H), 6.60 (dd, J = 1.2, 2.4 Hz, 1 H), 6.56 (d, J= 8.5 Hz, 2 H), 5.66 (s, 1 H), 3.68 (br, s, | H), 2.82 (s, 3 H).
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Normalized Intensity
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1 12.52—112.59

11.30

—\
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30.82

130

4+ ~126.69

125 120
Chemical Shift (ppm)
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110
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136
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120
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104

96

88

80 72
Chemical Shift (ppm)

64

56

48

40

32

24 16

13C NMR (126 MHz, CDCls) 6 = 148.44, 148.13, 147.13, 136.85, 131.18, 130.02, 129.66, 126.69, 124.13, 123.77, 122.33, 121.33, 119.67, 119.59, 119.24, 112.59, 112.52,

111.30, 47.78, 30.82.
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100

| I
357.00

357.50

T
358.00

T
358.50

I IR
359.00

AL B
359.50

360.00

Formula/Ma | Daughter | Parent Cone Daughter | Collision Ton
SS number m/z Voltage S Energy Mode
1 358.13 38 241.09 20 ES+
2 358.13 38 221.12 34 ES+
357.42 3 358.13 38 251.10 20 ES+
4 358.13 38 204.20 52 ES+
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1.6 4-nitrobenzaldehyde (1f) + indole (2a) + N-methylaniline (3a): (6f) 4-[1H-indol-3-vl(4-nitrophenyl)methyl]-/V-
methylaniline

oU

55

50

45

40

35

% Transmittance

30

25

20

15

10

3600 3100 1600 1100 600

260 210
%Vavenumber f)cm-l)

IR (KBr, em™'): 3408 (br, m), 3101 (w), 3053 (w), 3014 (w), 2978 (w), 2931 (w), 2870 (w), 2816 (w), 1718 (m), 1612 (m), 1521 (s), 1506 (s), 1456 (m), 1344 (s), 1319 (m),
1244 (w), 1219 (w), 1184 (w), 1107 (w), 1045 (w), 1010 (w), 848 (w), 804 (m), 740 (m), 696 (w).
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Normalized Intensity

3 203 Hc, h
154 E
3 Hi 2 153
1.03 8 4 CH4
3 = 1.0 He, f / m
3 Ha T 05 HN
o k’—é 3 l c=C{lk
03 /
201 o1 3.00 2.02 HC cH CHi
L | L | B . —
B =B = (I [ 1\ /) CH="\
d.15 8.10 8.05 8.00 7.95 T T T T T T T _ /h c—
Chemical Shift (ppm) 74 73 7.2 74 CH i
Chemical Shift (ppm) CH \\ // ()
- 3 —CH
2.0= Hd . ] 5_§ I_ﬂ( /CH\\C C/ g CH l
_ S _—
% 15 > % 3 HC C \\
£ £ 103 d| o
S 107 e HC C
B LY Neif TN
© 0.5 T o7 € CH
E - E 3 f H
2 0- 2 03 a
3.09 0.95 1.94
[ l |1 |
708 " 7.00 695 6600 6575 6550  6.525
Chemical Shift (ppm) Chemical Shift (ppm)
Hm
, " " b
) { . L
3.002.023.09 0.951.94
H d -4 i Hd
75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0

" Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) 5 =8.11(d, J= 8.8 Hz, 2 H), 8.02 (br s, 1 H), 7.43 - 7.33 (m, 3 H), 7.23 - 7.14 (m, 2 H), 7.04 - 6.95 (m, 3 H), 6.59 (dd, J= 0.9, 2.4 Hz, 1 H), 6.55
(d, J=8.5Hz, 2 H), 5.64 (s, 1 H), 3.67 (s, 1H), 2.82 (s, 3 H).
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o O
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E +
80—; O=
E % 2 \
3 5 87 8 8 HC/ \CH
7.03 2 38 < \\ //
E s is
E £ 63< 2 S5 HC—C CH=CH CH
6.5 T 3 o = / \ 3
E 8 2 3 NS Ty <
_E ﬁ g4—; 8 § °£ = CH—C C_NH
50 T2 T T - 1 O
= _: N N
3 23 HCT SC
5.53 2 3
3 = E , /CLI:J
3 < T e e HC C 3
5.03 130 125 120 115 110 N~ ™~N 8
o3 Chemical Shift (ppm) NCH
§ E ) H
2 4549 ﬁ
£ 423
o 3 ~
& 3 B o5
T 4.03 N
E 3 8 TC
S E
354 @
ES -
- © v
15 o
3.0 - 2 © g
E N ] g 9 =
= o3 ~ © & 2 h
E = © N — ©
E - © a - -
2.5—: s < -
2.05
1.53
1.03
055
, JoL J ,
-m
152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) & = 152.78, 148.21, 146.39, 136.87, 130.11, 129.80, 129.75, 126.74, 124.26, 123.61, 122.35, 119.71, 119.61, 118.96, 112.63, 111.43, 48.02,
30.85.
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100

| 35700 = 35750 35800 35850 35900 35950 36000
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage J Energy Mode
(\d)] (eV)
1 358.13 38 241.09 20 ES+
2 358.13 38 221.12 34 ES+
357.42 3 358.13 38 251.10 20 ES+
4 358.13 38 204.20 52 ES+
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1.7 2-methoxybenzaldehyde (1g) + indole (2a) + N-methylaniline (3a): (6g) 4-[1H-indol-3-vyl(2-
methoxyphenyl)methyl]-N-methylaniline

% Transmittance

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™): 3412 (s), 3059 (m), 3003 (m), 2933 (w), 2897 (W), 2835 (w), 2812 (w), 1726 (w), 1614 (s), 1597 (s), 1517 (s), 1487 (s), 1456 (s), 1436 (m), 1338 (m), 1317
(m), 1269 (m), 1242 (s), 1217 (m), 1186 (m), 1105 (m), 1051 (m), 1022 (m), 931 (w), 815 (m), 748 (s).
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2 E e \CH/ \N Chemical Shift (ppm)
S 3
£ 4.07 f H
® 4 a
N 3 4
S 353 E Hk
g 373 ] .
5 7 E Hi
z E 1.0 He n 15
3.03 .
E I Hf ’ Hp _
3 (0] - ‘5
2,53 = He g 1.0
3 g 0.5+ =
E S ] °
2.03 E s
3 2 1 £ 05
155 0 3 2
E 0.94 0.47 2.31 0
1.03 — [} [E—
3 735 | 730 | 725 720 | 745 091 198
E ’ " Chemical Shift (ppm) ==
055 Ha Hg 6.6 6.5 6.4
3 b J Chemical Shift (ppm)
3 . L o W W N VAN L
1.080.940/‘{5g1.07 :E'omga 1.00 2.81 3.00
Hd P H H H H H - =] U
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

TH NMR (500MHz, CDCl3) 8 =7.87 (brs, 1 H), 7.32 (d, J= 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1H), 7.19 - 7.10 (m, 2 H), 7.07 - 6.99 (m, 3 H), 6.96 (t, /= 7.6 Hz, 1 H), 6.89 (d,
J=6.9Hz, 1 H), 6.81 (ddd, J= 0.9, 7.0, 8.2 Hz, 1 H), 6.57 (dd, J= 1.1, 2.3 Hz, 1 H), 6.52 (d,J = 8.5 Hz, 2 H), 5.98 (s, 1 H), 3.77 (s, 3 H), 2.81 (s, 3 H).
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Chemical Shift (ppm)
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152 144
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Chemical Shift (ppm)

64

56

48 40 32 24

3C NMR (126 MHz, CDCl;) & = 157.04, 147.33, 133.20, 133.11, 130.17, 129.91, 129.78, 127.28, 127.13, 124.01, 121.82, 120.47, 120.37, 120.14, 119.12, 112.46, 110.99,

110.72, 55.77, 40.26, 31.06.
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100

0/0_

B B
342.00

342.50

T
343.00

Trr T
343.50

L B
344.00

L R
344.50

345.00

Formula Daughte | Parent Cone Daughte Collision Ion
Mass r m/z Voltage rs Energy Mod
number (V) (eV) e
1 343.18 | 46 328.10 22 ES+
2 343.18 | 46 226.12 24 ES+
342.43 3 343.18 | 46 235.92 24 ES+
4 343.18 | 46 204.02 70 ES+

Page | 38



1.8 3-methoxybenzaldehyde (1h) + indole (2a) + N-methylaniline (3a): (6h) 4-[1H-indol-3-yl(3-
methoxyphenyl)methyl]-N-methylaniline

N
on

) |

15

% Transmittance

10

3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

(@)

IR (KBr, cnr'!): 3406 (m), 3367 (s), 3169 (s), 3103 (5), 3084 (5), 3034 (), 3003 (s), 2983 (s), 2958 (s), 2937 (s), 2922 (s), 2866 (s), 2833 (W), 1683 (W), 1604 (s), 1581 (s), 1539
(W), 1516 (s), 1506 (s), 1487 (s), 1456 (s), 1448 (s), 1433 (s), 1355 (m), 1338 (m), 1298 (m), 1263 (s), 1219 (m), 1139 (m), 1099 (m), 1045 (s), 1008 (m), 933 (m), 916 (m),

879 (m), 839 (m), 819 (m), 779 (s), 767 (s), 744 (s), 698 (s), 615 (m).
Page | 39



Normalized Intensity

0.9

Normalized Intensity

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.4

0.3

o
[N

Normalized Intensity

©
=

8.0

7.5

)

H
7.0

6.85

—
1.001.010.48 1.512.141.92 1.04 1.01 0.95 1.07 0.95 2.08
= H I8 dH H § H H H

6.5

1.02
=]

6.0 5.5 5.0 4.5

4.0 35
Chemical Shift (ppm)

3.0

25

2.0

/CH3
N
i\
/C\CH
742%h |7.S‘Ih5f ( )7.10 7.05 7.00 'IIC\ 1
emical Shift (ppm Hl CH
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W e
I'1.01 I0.95I i
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Chemical Shift (ppm)
Hg
| n s L \ | |L

1.5

1.0

0.5

'H NMR (500MHz, CDCl;) 8 =7.91 (brs, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.26 (d, J= 7.9 Hz, 1 H), 7.22 - 7.11 (m, 2 H), 7.05 (d, J = 8.5 Hz, 2 H), 6.98 (ddd, J = 0.9, 7.0, 8.2
Hz, 1 H), 6.83 (d, J= 7.6 Hz, 1 H), 6.80 (t, J= 2.3 Hz, 1 H), 6.73 (ddd, J = 0.6, 2.3, 8.2 Hz, 1 H), 6.60 (d, J= 1.5 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 2 H), 5.53 (s, 1 H), 3.72 (s, 3

H), 2.81 (s, 3 H).
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152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 159.57, 147.70, 146.54, 136.76, 132.82, 129.71, 129.13, 127.16, 124.00, 121.96, 121.59, 120.41, 120.06, 119.30, 115.01, 112.48, 111.19,
111.05, 55.16, 48.06, 30.95.
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100

0/0_

B B
342.00

342.50

T
343.00

Trr T
343.50

L B
344.00

L R
344.50

345.00

Formula Daughte | Parent Cone Daughte Collision Ion
Mass r m/z Voltage rs Energy Mod
number (V) (eV) e
1 343.18 | 46 328.10 22 ES+
342.4
2 343.18 | 46 226.12 24 ES+
3 343.18 | 46 235.92 24 ES+
3 4 343.18 | 46 204.02 70 ES+
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1.9 4-methoxybenzaldehvyde (1i) +indole (2a) + N-methylaniline (3a): (6i) 4-|1 H-indol-3-yl(4-methoxyphenvl)methyl]-
N-methylaniline

0
o

80

70

60

% Transmittance

50

40

3600 3100 2600 2100 1600 1100 600
Wavenumber (cm-1)

w
(@)

IR (KBr, cm): 3404 (w), 3373 (w), 3207 (w), 3182 (w), 3059 (w), 3034 (w), 3012 (w), 2931 (w), 2900 (w), 2860 (w), 2833 (w), 2812 (w), 1734 (w), 1683 (w), 1652 (w),
1610 (m), 1516 (s), 1506 (s), 1456 (s), 1338 (w), 1311 (w), 1298 (w), 1246 (m), 1219 (m), 1174 (m), 1105 (w), 1031 (m), 1008 (w), 840 (w), 810 (m), 792 (m).
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'H NMR (500MHz, CDCl3) § = 7.92 (br's, 1 H), 7.34 (d, J = 8.2 Hz, 1 H), 7.24 (d, J=7.9 Hz, 1 H), 7.17 - 7.11 (m, 3 H), 7.03 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J = 1.1, 7.1, 8.2
Hz, 1 H), 6.80 (d, J = 8.9 Hz, 2 H), 6.57 (dd, J= 0.9, 2.4 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 2 H), 5.52 (s, 1 H), 3.77 (s, 3 H), 2.81 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) & = 157.84, 147.63, 137.04, 136.80, 133.33, 129.88, 129.68, 127.14, 123.94, 121.95, 120.98, 120.15, 119.26, 113.59, 112.43, 111.03, 55.26,

47.15, 30.95.
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Formula Daughte | Parent Cone Daughte Collision Ion
Mass r m/z Voltage rs Energy Mod
number (V) (eV) e
1 343.18 | 46 328.10 22 ES+
2 343.18 | 46 226.12 24 ES+
342.43 3 343.18 | 46 235.92 24 ES+
4 343.18 | 46 204.02 70 ES+
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1.10 2-hydroxybenzaldehyde (1) + indole (2a) + N-methylaniline (3a): (6j) 4-[1H-indol-3-yl(2-hvdroxyphenyvl)methyl]-
N-methylaniline
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10 T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm): 3417 (br, m), 3057 (m), 3007 (m), 2981 (m), 2929 (m), 2904 (m), 2883 (m), 2814 (m), 1886 (W), 1732 (m), 1716 (m), 1614 (s), 1519 (s), 1506 (s), 1456 (s),
1417 (m), 1338 (m), 1265 (m), 1242 (m), 1219 (m), 1149 (m), 1091 (m), 1043 (m), 1010 (m), 937 (W), 875 (m), 829 (m), 794 (m), 748 (s), 704 (w), 667 (m), 611 (m).
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E a B 053
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1 o.Eglz 1£o 1£2 2.E1|31£8 2.E1|3 21.35 o.ljs 2@5 0.[36 336
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCls) 8 = 8.01 (brs, 1 H), 7.36 (d, J=8.2 Hz, 1 H), 7.31 (d,J=7.9 Hz, 1 H), 7.20 - 7.13 (m, 2 H), 7.08 (d, J = 8.5 Hz, 2 H), 7.03 - 6.96 (m, 2 H), 6.86 -
6.81 (m, 2 H), 6.70 (dd, J= 1.1, 2.3 Hz, 1 H), 6.57 (d, J= 8.5 Hz, 2 H), 5.68 (s, | H), 2.82 (s, 3 H).
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120 115
Chemical Shift (ppm)

31.05

42.51

152

88 80 72
Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 154.09, 147.88, 136.97, 131.48, 130.62, 130.20, 129.83, 127.82, 127.02, 124.23, 122.29, 120.70, 119.96, 119.56, 118.27, 116.36, 113.08,

111.42,42.51, 31.05.
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329.00

L L
329.50
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L B
330.50

Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 329.16 46 196.09 32 ES+
2 329.16 46 212.10 22 ES+
328 41 3 329.16 46 220.28 34 ES+
4 329.16 46 180.94 34 ES+
5 329.16 46 165.14 62 ES+
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1.11 3-hydroxybenzaldehvde (1k) + indole (2a) + N-methylaniline (3a): (6k) 4-[1H-indol-3-yl(3-
hvdroxyphenyl)methyl]-N-methylaniline

20

18
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12

% Transmittance

9] T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™'): 3410 (br, m), 3331 (br, m), 3053 (s), 3012 (s), 2976 (s), 2877 (s), 2812 (s), 1716 (s), 1705 (s), 1683 (s), 1614 (s), 1521 (s), 1487 (w), 1456 (s), 1373 (m), 1338
(m), 1317 (m), 1263 (m), 1242 (m), 1219 (w), 1180 (m), 1145 (m), 1136 (m), 1093 (m), 1043 (m), 1008 (m), 999 (w), 950 (w), 931 (w), 873 (w), 835 (m), 771 (s), 740 (s), 696

(s), 607 (W).
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Chemical Shift (ppm) \ 1
d | I CH
= z f H
° ‘@ a
[ =
Hn
E 3 E
2 8 3 Hh, j
g 153 2
2 z 3
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N E
£ 0.5
7.05 7.00 6.95 6.90 6.85 6.80 5 E
Chemical Shift (ppm) P4 3
07 2.14 1.01 221
— [
6.75 6.70 6.65 6.60 6.55 6.50
Hg Chemical Shift (ppm)
| . | . JL | N L
D
.141.020.47 0.502.23 1.97 1.04 0.99 2.14 1.01 2.21 1.01 3.03
H H H ]
I ! I 7|0 I 6I5 I GIO I 5l5 5.0 4.5 4.0 3|5 3.0 2l5 2|0 1l5 1|0 0|5 (I)

'H NMR (500MHz, CDCl3) 8 =7.92 (brs, 1 H), 7.33 (d, J= 7.9 Hz, 1 H), 7.25 (d, J= 7.9 Hz, 1 H), 7.17 — 7.09 (m, 2 H), 7.04 (d, J = 8.5 Hz, 2 H), 6.98 (ddd, J= 0.9, 7.0, 7.9
Hz, 1 H), 6.83 (d, J=7.6 Hz, 1 H), 6.67 - 6.64 (m, 2 H), 6.60 (dd, J= 1.1, 2.3 Hz, 1 H), 6.54 (d, J = 8.5 Hz, 2 H), 5.51 (s, 1 H), 2.83 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) 6 = 155.76, 147.50, 146.60, 136.68, 133.52, 129.70, 129.22, 127.10, 124.03, 121.74, 121.35, 120.03, 119.25, 116.38, 115.92, 113.02, 112.47,
111.01, 47.77, 30.95.
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330.50

Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage S Energy Mode
\2) (eV)
1 329.16 46 221.20 28 ES+
2 329.16 46 212.16 22 ES+
328 41 3 329.16 46 314.14 16 ES+
4 329.16 46 196.22 38 ES+
5 329.16 46 204.16 50 ES+
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1.12 4-hydroxybenzaldehyde (11) + indole (2a) + N-Methvlaniline (3a): (61) 4-[1H-indol-3-yl(4-hvdroxyphenvl)methyl]-
N-methylaniline
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% Transmittance

20

V) T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™'): 3406 (br, m), 3332 (m), 3053 (m), 3016 (m), 2980 (m), 2881 (m), 2810 (m), 1705 (m), 1612 (s), 1593 (m), 1510 (s), 1456 (s), 1417 (m), 1338 (m), 1240 (s),
1217 (s), 1170 (m), 1101 (m), 1043 (m), 1008 (m), 873 (W), 819 (m), 781 (m), 742 (s), 632 (W), 609 (W).
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‘; € \CH/ \N Chemical Shift (ppm) Chemical Shift (ppm)
5.0 f H
; ! HI
> 453 . Hh Hk
£ 4.0—% . 15-5
g 3 7 3 Hd
£ 353 £ 103
o 3 o 3
z 3 83
3.0—5 g 053
3 2 4
25 07 1.91 1.98 112
E | | | |
3 S R e e e R
2,03 7.05 7.00 6.95
3 Chemical Shift (ppm)
1.5—5
1.0—5
1 Ha
0.55 Hg
o ] — I\I\IL Lk N LL . A
1 147 1330.961.591.911.981.122.012.93 1.00 3.1
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8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCl) 8 = 7.91 (brs, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.24 (d, J= 7.9 Hz, 1 H), 7.14 (t, /= 7.9 Hz, 1 H), 7.08 (d, J= 8.2 Hz, 2 H), 7.03 (d, /= 8.5 Hz, 2
H), 6.97 (t, J= 7.5 Hz, 1 H), 6.70 (d, J = 8.5 Hz, 2 H), 6.59 - 6.52 (m, 3 H), 5.50 (s, 1 H), 2.81 (s, 3 H).
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Normalized Intensity
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCl;) & = 153.82, 147.48, 136.71, 130.38, 129.99, 127.07, 123.89, 123.55, 121.92, 120.93, 119.98, 119.23, 114.99, 112.47, 111.02, 110.97, 47.09,

30.99.
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32750 32800 32850
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 329.16 52 221.20 32 ES+
2 329.16 52 212.10 24 ES+
328.41 3 329.16 52 314.14 16 ES+
4 329.16 52 196.28 38 ES+
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1.13 2-hydroxy-5-nitrobenzaldehvde (1m) + indole (2a) + N-methylaniline (3a): (6m) 4-[1H-indol-3-yl(2-hydroxy-5-
nitrophenyl)methyl]-/N-methylaniline
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% Transmittance

20

U I I I I
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, em™): 3417 (br, m), 3331 (s), 3053 (s), 3014 (s), 2980 (s) 2924 (s), 2881 (s), 2808 (s), 1699 (m), 1614 (s), 1585 (s), 1519 (s), 1456 (s), 1373 (s), 1338 (s), 1284 (br,
s), 1180 (m), 1153 (m), 1126 (m), 1076 (m), 1045 (m), 1010 (m), 945 (w), 916 (w), 840 (s), 821 (s), 744 (s), 640 (m).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl;) 8 = 8.11 (br s, 1 H), 8.08 (dd, J=3.1, 8.9 Hz, 1 H), 7.95 (d, J=2.7 Hz, 1 H), 7.39 (d, J= 8.2 Hz, 1 H), 7.27 (d, J= 7.9 Hz, 1 H), 7.21 (t, J= 7.2

Hz, 1 H), 7.09 - 7.01 (m, 3 H), 6.73 (d, J= 1.5 Hz, 1 H), 6.62 - 6.55 (m, 3 H), 5.69 (s, 1 H), 2.83 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCl3) 6 = 148.21, 141.36, 136.96, 131.68, 129.91, 129.57, 126.58, 126.09, 124.12, 124.11, 122.53, 119.74, 119.41, 117.29, 116.28, 113.01, 111.46,
76.85, 42.03, 30.87.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were observed:
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1.14 4-bromobenzaldehvde (1n) + indole (2a) + N-Methylaniline (3a): (6n) 4-[1H-indol-3-yl(4-bromophenyl)methyvl]-
N-methylaniline
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Wavenumber (cm-1)

IR (KBr, en'!): 3416 (w), 3379 (m), 3226 (br, m), 3099 (m), 3074 (m), 3059 (m), 3037 (m), 3018 (m), 2997 (m), 2985 (m), 2937 (m), 2899 (m), 2883 (m), 2866 (m), 2814 (m),
1614 (m), 1519 (s), 1485 (s), 1456 (3), 1398 (w), 1338 (m), 1311 (m), 1263 (m), 1253 (m), 1217 (m), 1178 (m), 1147 (m), 1097 (m), 1074 (m), 1014 (s), 840 (W), 804 (s), 788

(s), 775 (s), 742 (s).
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'H NMR (500MHz, CDCL3) § = 7.94 (brs, 1 H), 7.37 (d, J= 8.5 Hz, 2 H), 7.34 (d, J= 8.2 Hz, 1 H), 7.21 (d, J= 7.9 Hz, 1 H), 7.16 (ddd, J= 1.1, 7.0, 7.9 Hz, 1 H), 7.10 (d, J=
8.2 Hz, 2 H), 7.02 - 6.96 (m, 3 H), 6.56 (dd, J= 1.1, 2.3 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 2 H), 5.51 (s, 1 H), 3.63 (brs, 1 H), 2.81 (s, 3 H).
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13C NMR (126 MHz, CDCls) & = 147.86, 143.90, 136.79, 132.28, 131.31, 130.79, 130.09, 129.71, 126.95, 124.06, 122.16, 120.06, 120.00, 119.46, 112.50, 111.16, 47.49,

30.92.
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100+

% —

39(;.50 I 391|.00 I 391|.50 I 392|.00 I 392|.50 I 393|.OO I 3961.50 I 394|.OO
Formula Daughter Parent Cone Daughter Collision Ion
Mass number m/z Voltage Energy Mode
(0] (eV)
1 393.05 36 221.12 46 ES+
2 393.05 36 377.99 22 ES+
391.32 3 393.05 36 285.96 26 ES+
4 393.05 36 204.02 66 ES+
5 393.05 36 276.08 20 ES+
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1.15 3.4-dichlorobenzaldehyde (10) + indole (2a) + N-methylaniline (3a): (60) 4-[1H-indol-3-v1(3.4-
dichlorophenvl)methyl]-N-methvlaniline

~
o

60

55

50

45

% Transmittance

40

35

3600 3100 2600 2100 1600 1100 600
Wavenumber (cm-1)

N
9]

IR (KBr, cm™): 3410 (br, m), 3053 (w), 3014 (w), 2978 (w), 2927 (w), 2877 (w), 2812 (w), 1724 (w), 1612 (s), 1519 (s), 1467 (s), 1456 (s), 1444 (w), 1336 (w), 1317 (m),
1255 (m), 1217 (w), 1182 (w), 1149 (w), 1124 (w), 1093 (w), 1045 (w), 1028 (m), 1024 (w), 904 (w), 889 (w), 842 (w), 817 (m), 742 (s).
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= © kel g \ //C
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E 2 g 0257 d c / 1 Cl
3 E E g
E 2 b _C
5.5 o 3 CHZ "~
3 1 1 | 1 105 | 1 A | /h CH
E T L I e e S B S LN A e B B B B B | —T T T T T T T T T T T T T T T // h
5.03 7.35 7.30 7.2! 7.225 7.200 7.175 7.150 HC
3 Chemical Shift (ppm) Chemical Shift (ppm) i \ /CH
> 455 3 ) T i
é _; _gz; 1.53 Hh, Hd = 20: H‘ HN
£ 404 g 3 2 1.5- 1 TN
R £ 103 Hn g Hb Hk j CHj
53 g 3 3 1.0- k
£ 3.53 T 0.5 & 4
S E £ 3 ® 0.5
=z = o E 1S E
E = 04 S g 2
3.0 106 | | 3.00 0.99 2.00
3 I L e ——r
253 : e : 6.575 6.550  6.525  6.500
E Chemical Shift (ppm) Chemical Shift (ppm)
2.0—5
1.5—5
1.0—5 Hg
0.53 Hj
0 % j r4]_| Iu\l |\| N . j( A JL. | L
i 0.92 1.14 1.97 1.05 1.17 1.06 3.00 0.99 2.00 1.00 0.92 2.98
H H H H H H H ¥ H H (=] ]
S S SSRGS
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500 MHz, CDCl3) 6 =7.97 (br's, 1 H), 7.38 (d, /= 8.2 Hz, 1 H), 7.31 (d,J=8.2 Hz, 1 H), 7.31 (d, /= 1.8 Hz, 1H) 7.21 (d,J=7.9 Hz, 1 H), 7.17 (ddd, J = 0.9,
7.0,7.9 Hz, 1 H), 7.06 (dd, J= 1.8 Hz, 8.2 Hz, 1 H), 7.06 - 7.01 (m, 3 H), 6.61 (dd, J= 0.9, 2.4 Hz, 1 H), 6.55 (d, J= 8.5 Hz, 2 H), 5.54 (s, 1 H), 3.66 (br s 1H), 2.82 (s, 3 H).
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v
o
] &
8.0 g Cl
_i & %CQ
7.5 )
E o 8 3 CH CH CHj
E <G ~ C =
7.0 a8 g 3 2 b es Cl— A\ / CH== NH
E T £ 6 88 9 S g%’m CH/C c—
3 SR = © o ~ T8 é //
E N E o ') N N~ o _
6.5 2.3 22 1% F s 2 CH™™\
E E4d dB |y 1 g g cH—CH
6.0 2 3 l? | | | /CH\ C
23 J 1 J HC™ SNeX 2
E 3 CH =
5.5 E |
E © NS 132 130 128 126 124 122 120 CH
5.0 S oK Chemical Shift (ppm) H
> E ® \ 2
Z 3 T T S
2 453 N
£ E ¥
T3 ©
= 3 @
£ 3 & 3
S - © o
=z E &) =
3.5 - 3 o g
ER- 1 g5 .
E i N -
3.0 T 2 - o <
; S i
2,53
E ®
E g Al
205 3
155
1.0
0.53
) J, | N !
150 145 140 135 130 125 120 115 110 105 100 95 9 8 80 75 70 65 60 55 50 45 40 35 30 25

Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 147.91, 145.18, 136.68, 132.10, 131.51, 130.75, 130.05, 129.84, 129.56, 128.35, 126.70, 123.97, 122.17, 119.73, 119.47, 119.39, 112.45,

111.12,47.17, 30.78.
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100

380|.50 I 381|.00 I 381|.50 I 382|.00 I 382|.50 I 383|.00 I 383|.50 I 384|.00
Formula Daughter Parent Cone Daughter Collision Ion
Mass number m/z Voltage S Energy Mode
M (eV)
1 383.10 44 221.12 34 ES+
2 383.10 44 368.03 24 ES+
381.30 3 383.10 44 266.07 24 ES+
4 383.10 44 276.01 22 ES+
5 383.10 44 203.96 74 ES+
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1.16 2.4-dichlorobenzaldehyde (1p) + indole (2a) + N~N-methylaniline (3a): (6p) 4-[1H-indol-3-v1(2.4-
dichlorophenvl)methyl]-N-methvlaniline

100

90

80

70

60

% Transmittance

0] T T
3500 3000 2500 2000 1500 1000 500

N

Wavenumber (cm-1)

IR (KBr, cn!): 3417 (br, 5), 3057 (W), 3005 (w), 2924 (w), 2897 (W), 2883 (w), 2814 (w), 1614 (m), 1556 (w), 1519 (s), 1506 (s), 1456 (s), 1435 (s), 1417 (m), 1338 (w), 1317
(W), 1265 (w), 1244 (w), 1217 (w), 1182 (w), 1147 (w), 1124 (w), 1095 (w), 1047 (w), 1010 (w), 848 (w), 837 (W), 813 (W), 759 (s), 744 (s), 667 (W).
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Normalized Intensity
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25

Normalized Intensity

Normalized Intensity

8.0

; Hn, Hi HC™ \CH
52 "l
2 7 N~
A - T
g 3
£, 3 CH CH CHh
2’ /R  Seni
| 3.02 aHN l
7.40 7.35 7.30 7.25 7.20 665 I ) 'é'gél ess \C¢C ~ /C\ / k
Chemical Shift (ppm) Chemical Shift (ppm) / CHe CH NH
15 HC
£\ /é/H
Clél d
1.0 Hd, Hl, Hh
0.5
0
4.15
L | L I |
o 710 705 7.00
Chemical Shift (ppm) Hk
Hg
A . !
0.94 1.002.131@15 3.02 0.99 3.01
H H H H H 5} H ")
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500 MHz, CDCL3) 5 = 7.98 (brs, 1 H), 7.43 (d, J=2.1 Hz, 1 H), 7.37 (d, J=8.2 Hz, 1 H), 7.24 - 7.18 (m, 2 H), 7.11 (dd, J= 2.1, 8.2, Hz, 1 H), 7.08 - 7.01 (m, 4 H),
6.61 - 6.56 (m, 3 H), 5.95 (s, 1 H), 2.85 (s, 3 H).
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7.5—é @ —ClI
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E E N
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2 453 i 140 135 130 125 120 115 110 H
L 3 o | Chemical Shift (ppm)
£ 3 < b
ko) 3 — g g o
@ E ©® : 2] A
N 4.0 T 3 s <
R Q -
E 3
(=} 3 <
z 3.5—é ; 2 ‘02
3 g g By
3.05 g 7 T 2
E ©
259 q
3 2 eld
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ERS
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E ©
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= o
1.05 <
0.55
0 o A | . :
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) § = 147.90, 140.76, 136.84, 134.81, 132.35, 131.45, 130.62, 129.85, 129.31, 126.88, 126.78, 124.29, 122.25, 119.77, 119.51, 119.14, 112.49,
111.19, 44.11, 30.89.
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100+

%

0ty

S I
380.50

381.00

rrr Tt
381.50

I B
382.00

L L
382.50

L B
383.00

383.50

Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\d)] (eV)
1 383.07 48 221.63 34 ES+
2 383.07 48 221.12 38 ES+
381.29 3 383.07 48 366.07 20 ES+
4 383.07 48 238.09 42 ES+
5 383.07 48 214.09 44 ES+
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1.17 Piperonaldehvyde (1q) + indole (2a) + N-methylaniline (3a): (6q) 4-[1.3-benzodioxol-5-yl(1 H-indol-3-yl)methvl]-/V-
methylaniline

60

-

50

40

30

% Transmittance

10

V) T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™): 3412 (s), 3371 (m), 3217 (m), 3178 (m), 3101 (m), 3066 (m), 3034 (m), 2991 (m), 2943 (m), 2881 (m), 2858 (m), 2812 (m), 2781 (m), 1683 (s), 1616 (m),
1516 (s), 1498 (s), 1481 (s), 1456 (s), 1436 (s), 1367 (m), 1338 (m), 1311 (m), 1280 (m), 1255 (s), 1230 (s), 1176 (s), 1147 (w), 1116 (m), 1091 (m), 1035 (s), 1008 (m), 935

(s), 866 (w), 831 (m), 810 (m), 792 (s), 738 (s), 611 (W).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) § = 7.94 (brs, 1 H), 7.36 (d, J= 8.0 Hz, 1 H), 7.30 (d, /= 7.9 Hz, 1 H), 7.18 (ddd, J= 0.9, 7.0. 7.9 Hz, 1 H), 7.07 (d, J = 8.5 Hz, 2 H), 7.02 (ddd,
J=09,7.0,7.9 Hz, 1 H), 6.75 (s, 1 H), 6.73 (s, 2 H), 6.63 (dd, /= 1.1, 2.3 Hz, 1 H), 6.58 (d, J = 8.5 Hz, 2 H), 5.93 (d, J = 1.53 Hz, 1H), 5.92 (d, J= 1.53 Hz, 1H), 5.51 (s, |

H), 3.64 (brs, 1 H), 2.84 (s, 3 H).
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Normalized Intensity
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) 6 = 147.67, 147.46, 145.69, 138.83, 136.74, 132.96, 129.55, 127.04, 123.85, 121.97, 121.80, 120.68, 120.05, 119.28, 112.38, 110.97, 109.53,

107.91, 100.76, 47.64, 30.89.
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For this compound a direct probe was used to obtain the mass spectrum. The following peaks were obtained:

DP PIPERONAL+INDOLE+NMETHYLANILINE 82 (2.750)
= 239_922‘5%02
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00—

——me

251.15
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250

Scan AP+
347_203‘58.05 1.34e8
; ]
|
i {359.36
1l 367.20
713.57
=020 ) 36833 7 14:51
' [ 703.60
4 AlJUJ.L -t . i - miz
300 350 400 550 600 650 700 750 800
"
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1.18 Cyvclohexanecarboxaldehvyde (1r) + indole (2a) + N-Methvlaniline (3a): (6r) 4-[cvclohexvl(1H-indol-3-y)methyl]-
N-methylaniline

70

60

50

40

% Transmittance

30

10

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, em'): 3417 (br, s), 3053 (m), 3012 (m), 2920 (s), 2846 (s), 2810 (m), 1683 (s), 1614 (s), 1519 (s), 1456 (s), 1417 (w), 1338 (m), 1315 (m), 1261 (m), 1220 (w), 1182
(w), 1149 (w), 1122 (w) 1095 (w), 1008 (w), 960 (w), 923 (w), 831 (), 788 (w), 738 (), 617 (W).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl;) 8 = 7.90 (br s, 1H), 7.57 (d, J = 7.9 Hz, 1 H), 7.29 (d, /= 7.9 Hz, 1 H), 7.15 - 7.08 (m, 3 H), 7.06 (d, J = 2.4 Hz, 1 H), 7.02 (t, J = 7.5 Hz, 1 H),
6.51 (d,J=8.5 Hz, 2 H), 3.77(d, J= 9.8 Hz, 1 H), 2.77 (s, 3 H), 2.10 - 2.01 (m, 1 H), 1.85 (d, /= 11.9 Hz, 1 H), 1.69 — 1.59 (m, 5 H), 1.28 — 1.23 (m, 1 H), 1.18 — 1.11 (m, 1

H), 1.00 - 0.89 (m, 2 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCl;) 8 = 147.28, 136.25, 133.91, 129.11, 127.81, 121.67, 120.80, 120.26, 119.64, 119.06, 112.44, 110.98, 48.98, 42.69, 32.66, 32.16, 31.00, 26.77,

26.73.
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100

%

0-

31800 31850 31900 31950 32000 32050 32100
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 319.18 42 120.05 26 ES+
2 319.18 42 130.07 22 ES+
318.47 3 319.18 42 204.14 58 ES+
4 319.18 42 77.06 76 ES+
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1.19 4-Biphenylcarboxaldehyde (1s) + indole (2a) + N-methvlaniline (3a): (6s) 4-]1 H-indol-3-yl(biphenyl-4-y)methyl]-
N-methylaniline
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3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

IR (KBr, cn'): 3417 (br, s), 3053 (m), 3012 (m), 2920 (s), 2846 (s), 2810 (m), 1683 (m), 1652 (m), 1614 (s), 1519 (s), 1485 (w), 1456 (s), 1417 (w), 1338 (m), 1315 (m), 1261
(m), 1220 (m), 1182 (m), 1149 (w), 1122 (w), 1095 (m), 1010 (w), 960 (w), 925 (w), 893 (w), 831 (m), 788 (m), 738 (), 617 (W).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) § = 7.94 (br's, 1 H), 7.62 - 7.54 (m, 2 H), 7.53 - 7.47 (m, 2 H), 7.44 - 7.38 (m, 2 H), 7.35 (d, /= 8.2 Hz, 1 H), 7.33 - 7.26 (m, 4 H), 7.16 (ddd, J =
0.9,7.0,7.9 Hz, 1 H), 7.08 (d, J = 8.5 Hz, 2 H), 6.99 (ddd, J = 0.9, 7.1, 8.2 Hz, 1 H), 6.64 (dd, J= 0.9, 2.1 Hz, 1 H), 6.56 (d, J = 8.5 Hz, 2 H), 5.60 (s, 1 H), 2.82 (s, 3 H).

Page | 84



100+

% -

I 385;.00 I 385;.50 I 389|.00 I 389|.50 I 396.00 I 396.50 I 391|.00
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\d)] (eV)
1 389.15 44 221.12 40 ES+
2 389.15 44 373.96 28 ES+
388.50 3 389.15 44 272.17 22 ES+
4 389.15 44 280.37 46 ES+
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BC NMR (126 MHz, CDCl3) 6 = 147.72, 143.92, 141.12, 138.77, 136.77, 132.81, 129.74, 129.33, 128.71, 127.13, 127.00, 126.99, 126.91, 123.98, 122.03, 120.58, 120.13,

119.33,112.43,111.00, 47.67, 30.91.
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1.20 1-Naphthaldehvde (1u) + indole (2a) + N-methylaniline (3a): (6u) 4-[1H-indol-3-vl(naphthalen-1-yl)methyl]-/V-
methylaniline

30 w
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% Transmittance

0 T T T T T

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™'): 3419 (s), 3350 (m), 3047 (m), 3012 (m), 2868 (m), 2810 (m), 1716 (m), 1683 (m), 1614 (m), 1519 (s), 1456 (s), 1417 (m), 1394 (m), 1338 (m), 1317 (m), 1263
(m), 1219 (m), 1180 (m), 1149 (m), 1105 (m), 1091 (m), 1049 (m), 1008 (W), 825 (m), 788 (m), 771 (m), 740 (s), 700 (m), 651 (W), 605 (W).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) 8 =8.12 (d, J= 8.5 Hz, 1 H), 7.91 - 7.88 (m, 1 H), 7.85 (dd, J= 1.1, 8.4 Hz, 1 H), 7.72 (d, J= 8.2 Hz, 1 H), 7.45 - 7.38 (m, 2 H), 7.36 - 7.34 (m,
1 H), 7.34 - 7.28 (m, 1 H), 7.26 (d, J= 7.9 Hz, 1H), 7.16 (dt, J= 0.9, 7.6 Hz, 1 H), 7.13 (d, J= 7.0 Hz, 1 H), 7.05 (d, J = 8.5 Hz, 2 H), 6.97 (t, /= 7.5 Hz, 1 H), 6.55 (d, J =

8.5 Hz, 2 H), 6.48 (dd, J= 1.1, 2.3 Hz, 1 H), 6.32 (s, 1 H), 2.81 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) § = 147.63, 140.33, 136.73, 133.93, 132.51, 131.95, 129.92, 128.58, 127.09, 126.86, 126.67, 125.82, 125.40, 125.23, 124.60, 124.45, 121.97,
120.50, 119.91, 119.28, 112.47, 110.99, 43.83, 30.87.
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100

%

0y

L B
360.50

T T
361.00

LI B
361.50

LS B
362.00

362.50

B B
363.00

I I
363.50

Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 363.14 58 254.10 34 ES+
2 363.14 58 244.15 32 ES+
362.46 3 363.14 58 202.07 60 ES+
4 363.14 58 229.06 48 ES+
5 363.14 58 215.15 50 ES+
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[2] Other Secondary Amines
2.1 Benzaldehyde (1a) + indole (2a) + N-ethylaniline (3b): (6v) N-ethyl-4-]1 H-indol-3-yl(phenyl)methyl]aniline

80

70

60

50

% Transmittance

40

20

O T T
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[ 3

Wavenumber (cm-1)

IR (KBr, cm'): 3412 (br, s), 3082 (w), 3055 (w), 3022 (w), 3003 (w), 2968 (w), 2924 (w), 2870 (w), 1614 (s), 1519 (s), 1506 (s), 1492 (m), 1456 (s), 1417 (m), 1338 (m), 1317
(w), 1257 (w), 1217 (m), 1184 (w), 1147 (w), 1101 (w), 1093 (m), 1010 (w), 927 (w), 846 (W), 792 (W), 744 (s), 700 (m), 667 (W).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) § = 7.91 (brs, 1 H), 7.33 (d, J= 7.9 Hz, 1 H), 7.29 - 7.21 (m, 5 H), 7.21 - 7.13 (m, 2

H), 7.03 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J = 0.9, 7.0, 7.9 Hz,

1 H), 6.57 (dd, J= 1.2, 2.4 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 2 H), 5.56 (s, 1 H), 3.49 (brs, 1H), 3.13 (q, /= 7.2 Hz, 2 H), 1.24 (t, /= 7.2 Hz, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCl;) & = 146.83, 144.87, 136.80, 133.04, 129.86, 129.07, 128.28, 127.19, 126.08, 124.12, 122.01, 120.59, 120.15, 119.33, 112.86, 111.14, 48.08,
38.78, 15.06.
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100

324.50 325.00 325.50 326.00 326.50 327.00 327.50
Formula Daughter Parent Cone Daughter Collision Ion
Mass number m/z Voltage S Energy Mode
W) (eV)
1 327.14 58 204.04 40 ES+
2 327.14 58 295.22 42 ES+
326.43 3 327.14 58 268.16 42 ES+
4 327.14 58 193.05 40 ES+
5 327.14 58 247.16 30 ES+
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2.2 4-methylbenzaldehyde (1b) + indole (2a) + N-ethylaniline (3b): (6w) N-ethyl-4-[1H-indol-3-yl(4-
methylphenyl)methyl]laniline
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Wavenumber (cm-1)

IR (KBr, cn!): 3408 (br, s), 3049 (m), 3007 (m), 2972 (m), 2924 (m), 2868 (m), 1614 (s), 1519 (s), 1456 (s), 1417 (m), 1338 (m), 1251 (m), 1246 (m), 1217 (m), 1180 (m),
1147 (m), 1122 (m), 1093 (m), 1039 (w), 1010 (m), 929 (w), 842 (w), 744 (s), 667 (m).
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Chemical Shift (ppm)

"H NMR (500MHz, CDCl;) 6 =7.91 (brs, 1 H), 7.33 (d, /J=8.2 Hz, | H), 7.24 (d, /J=7.9 Hz, 1 H), 7.14 (ddd, J = 0.9, 7.0, 7.7 Hz, 1H), 7.11 (d, J= 7.9 Hz, 2H), 7.06 (d, J =
7.9 Hz, 2 H), 7.02 (d, J = 8.5 Hz, 2H), 6.97 (ddd, /= 0.9, 7.0, 8.2 Hz, 1 H), 6.58 (dd, J=1.2, 2.4 Hz, 1 H), 6.53 (d, /= 8.5 Hz, 2 H), 5.52 (s, 1 H), 3.12 (q,J=7.2 Hz, 2 H),
231(s,3H),1.23(t,J=7.2Hz, 3 H).
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Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 146.75, 141.80, 136.77, 135.38, 133.19, 129.73, 128.91, 128.85, 127.19, 123.96, 121.93, 120.83, 120.15, 119.25, 112.75, 110.99, 47.59,

38.72, 21.10, 15.03.
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100

%

0

33950 34000 34050 34100 34150 34200 34250
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 341.22 50 312.16 22 ES+
2 341.22 50 220.86 38 ES+
340.46 3 341.22 50 204.14 50 ES+
4 341.22 50 180.14 44 ES+
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2.3 4-nitrobenzaldehyde (1f) + indole (2a) + N-ethylaniline (3b): (6x) N-ethyl-4-[1H-indol-3-yl(4-
nitrophenyl)methyl]aniline
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40
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Wavenumber (cm-1)

IR (KBr, cm!): 3410 (br, s), 3105 (m), 3057 (m), 3020 (m), 2972 (m), 2929 (m), 2870 (m), 1732 (m), 1614 (s), 1608 (m), 1519 (s), 1489 (m), 1456 (s), 1417 (m), 1346 (s),
1267 (m), 1217 (m), 1184 (m), 1149 (m), 1109 (m), 1095 (m), 1049 (m), 1010 (m), 929 (w), 848 (w), 802 (m), 748 (s), 698 (m), 667 (m).
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Chemical Shift (ppm)

'H NMR (500 MHz, CDCl3) 8 = 8.12 (d, J = 8.9 Hz, 2 H), 8.01 (brs, 1 H), 7.42 - 7.35 (m, 3 H), 7.21 - 7.16 (m, 2 H), 7.03 - 6.97 (m, 3 H), 6.59 (dd, /= 0.9, 2.4 Hz, 1 H), 6.55
(d,J=8.5 Hz, 2 H), 5.64 (s, 1 H), 3.60 (brs, 1H), 3.14 (q, J= 7.2 Hz, 2 H), 1.25 (t, J = 7.2 Hz, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) & = 152.66, 147.27, 146.40, 136.80, 131.05, 129.75, 129.73, 126.71, 124.12, 123.57, 122.37, 119.70, 119.63, 119.08, 112.88, 111.29, 47.97,
38.60, 14.94.
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100

37050 37100 37150 37200 37250 37300 37350
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
M (eV)
1 372.16 50 221.11 38 ES+
2 372.16 50 343.11 22 ES+
37116 3 372.16 50 251.09 26 ES+
4 372.16 50 204.14 64 ES+
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2.4 4-bromobenzaldehvde (1n) + indole (2a) + N-ethylaniline (3b): (6y) N-ethyl-4-[1H-indol-3-yl(4-
bromophenyl)methyl]aniline
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[ Y
(@)

Wavenumber (cm-1)

IR (KBr, cm™): 3406 (br, s), 2953 (s), 2922 (s), 2850 (s), 1614 (s), 1514 (s), 1485 (s), 1456 (s), 1417 (s), 1336 (m), 1317 (m), 1255 (m), 1242 (m), 1176 (m), 1093 (m), 1070

(m), 1010 (m), 854 (w), 785 (m), 742 (m).
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'H NMR (500MHz, CDCl3) 8 =7.93 (brs, 1 H), 7.37 (d, J = 8.2 Hz, 2 H), 7.34 (d, /= 8.2 Hz, 1 H), 7.20 (d, J= 7.9 Hz, 1 H), 7.16 (ddd, J= 1.2, 7.0, 7.9 Hz, 1 H), 7.10 (d, J =
8.2 Hz, 2 H), 7.04 - 6.94 (m, 3 H), 6.56 (dd, J= 1.1, 2.3 Hz, 1 H), 6.53 (d, J = 8.5 Hz, 2 H), 5.50 (s, 1 H), 3.49 (brs, 1 H), 3.13 (q, /= 7.2 Hz, 2 H), 1.24 (t, /= 7.2 Hz, 3 H).
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13C NMR (126 MHz, CDCl;) & = 146.98, 143.87, 136.77, 132.21, 131.28, 130.77, 129.71, 126.94, 124.03, 122.14, 120.07, 119.99, 119.83, 119.43, 112.78, 111.11, 47.46,

38.67, 15.00.
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100

%

| 40450 = 40500 40550 40600 40650  407.00  407.50
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 407.07 56 376.03 26 ES+
2 407.07 56 221.12 42 ES+
405.33 3 407.07 56 283.95 30 ES+
4 407.07 56 204.02 70 ES+
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2.5 3.4-dichlorobenzaldehyde (1o) + indole (2a) + N-ethylaniline (3b): (6z) N-ethyl-4-[1H-indol-3-vI(3.4-
dichlorophenyl)methyl]aniline
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Wavenumber (cm-1)

IR (KBr, cm): 3454 (s), 3410 (s), 3223 (w), 3049 (m), 3018 (m), 2970 (m), 2926 (m), 2870 (m), 1726 (m), 1614 (s), 1514 (s), 1467 (s), 1454 (s), 1415 (s), 1384 (m), 1323
(s), 1265 (s), 1217 (m), 1184 (m), 1147 (m), 1130 (m), 1095 (m), 1049 (w), 1029 (s), 1010 (w), 904 (w), 817 (s), 792 (s), 732 (s), 704 (s), 673 (m).
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a 3.0- g 3 ! E ]
E £ 3 S 0
2 45 2 25 Hm 5 23 Hb = °
B fd (5 =
c 9L = N E
2 £ 20- T 4 3 1.30 1.25 1.20
E 4.0 g T Hc g E Chemical Shift (ppm)
k: S 153 Hf He = 3 Hl
© £ =
% 3.5 g E | 0.98 o 1.97 |
z E T T T T
0.5 6.60 6.55 6.50
3.0 E Chemical Shift (ppm)
0 =
25 1.18 1.93 1.02 117 Hk
7.35 7.30 7.25 7.20 7.15
2.0 Chemical Shift (ppm)
1.5
104 Ha
05 | Hg Hj
| I
0 r‘”?=—uj ML\ﬁ | L ﬂ AJKA ] ke 1
1.071.18 1.931.021.17 1.052.980.98 1.97 0.99 0.92 2.02 3.16
H 4 d 4 " dd Yy d 5] = (=] 7]
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0 -0.5

Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) § = 7.97 (br's, 1 H), 7.35 (d, J= 8.2 Hz, 1 H), 7.31 (d, J = 8.2 Hz, 1H), 7.31 (d, J= 2.1 Hz, 1H), 7.21 (d, J= 7.9 Hz, 1 H), 7.17 (ddd, J = 1.2 Hz,
7.0,7.9 Hz, 1 H), 7.05 (dd, J= 2.1, 8.2 Hz, 1 H), 7.02 - 6.96 (m, 3 H), 6.57 (dd, J= 1.1, 2.3 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 2 H), 5.50 (s, 1 H), 3.51 (brs, 1 H), 3.13 (q, J= 7.2
Hz, 2 H), 1.24 (t, J= 7.2 Hz, 3 H).

Page | 108



Normalized Intensity

145.31

147.12

136.80

132.20

129.70

130.17

~-131.64

128.48

126.81
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119.57

j—11 .

\-119.48

112.93

111.26

47.28

38.70

14.99

144 136
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112

104

96

88

80 72
Chemical Shift (ppm)

64

56

48

40

32

24

16

8

0

13C NMR (126 MHz, CDCls) 6 = 147.13, 145.32, 136.80, 132.20, 131.64, 130.87, 130.17, 129.94, 129.71, 128.48, 126.81, 124.11, 122.28, 119.85, 119.57, 119.48, 112.93,

111.26, 47.28, 38.70, 14.99.
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100

0/0_

396.00

R I
396.50

397.00

T Tl
397.50

| 39450 39500 39550
Formula Daughte | Parent Cone Daughte | Collision Ton
Mass r m/z Voltage rs Energy Mod

Number V) (eV) e
1 397.14 | 42 221.13 36 ES+
2 397.14 | 42 366.09 26 ES+

39532 3 397.14 | 42 274.00 28 ES+
4 397.14 | 42 204.03 62 ES+
5 397.14 | 42 238.10 42 ES+
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[3] Primary Amines
3.1 Benzaldehvde (1a) + indole (2a) + aniline (3e): (6aa) 4-[1H-indol-3-yl(phenyl)methyl]aniline

50

45
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35

30

25

% Transmittance

20

15

U T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm'): 3423 (s), 3342 (s), 3251 (s), 3080 (m), 3057 (m), 3034 (m), 3016 (m), 2860 (m), 1683 (m), 1622 (m), 1516 (s), 1490 (s), 1456 (s), 1417 (m), 1338 (m), 1267
(m), 1234 (m), 1176 (m), 1157 (m), 1120 (m), 1089 (m), 1074 (m), 1051 (m), 1029 (m), 1006 (m), 929 (w), 871 (w), 846 (w), 837 (W), 808 (m), 802 (m), 790 (m), 742 (s), 694
(s), 607 (m).
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HoN ]
75 j 0.75]
C¢CH1 N
7.0 / CH £ 0.50]
HC /h _CHI 2 Hb
i C CH™ o
6.5 CHT™ / k CH S 0251
h  cH—C J m E ]
6.0 AN _CH z
g CH™™] 0]
CHc C Kk 192 1.00
55 He | o N\ i
Trrrrﬂ-rrrrrrrrﬂ-rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
d ” | CH 665 660 655 650 645  6.40
50 b Chemical Shift (ppm)
HC\CH/C\N/
(§ 4
2 45 f H Hf, k, 1 0.75] Hh
2 a ]
g 5 >
c = 4
3 40 £ 0.50 Hd
N 2z ]
© ¥ kel i
£ 35 c 2 @ ]
] 2 He He, m 3 025
B E 7
3.0 2 2
©
£ 0 -
o5 S 182 1.12
: . v, ;
mmmmwm
1.07 113 3.81 119 1.13 705 700 695 690 68  6.80
20 — = | | | | | Chemical Shift (ppm)
7.35 7.30 7.25 7.20 7.15
Chemical Shift (ppm)
15
1.0
Ha
05 \Ii Hg Hj
| 4
o A " | — “ L
=T ) S U\_=|\|
Lﬁf1ﬁ71ﬂ33£11&91ﬁ30f11&0187231131 057 212
75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) 8 = 7.92 (br's, 1H), 7.34 (d, J = 8.2 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.21 (m, 4 H), 7.21 - 7.17 (m, 1 H), 7.17 — 7.13 (m, 1 H), 7.00 (d, /= 8.5
Hz, 2 H), 6.97 (ddd, /= 0.7, 7.0, 8.2 Hz, 1 H), 6.61 (d,J = 8.5 Hz, 2 H), 6.57 (dd, J = 1.1, 2.3 Hz, 1 H), 5.56 (s, 1 H), 3.71 (br s, 2H).
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S
oo}
i & N
= [e}
3 83 &
7.5—_ ~ CH 2 ‘f
3 @ CH= 2
E g AN g 64
7.0 T / CH oH £ 77 - e L
= o 3 o
E HC\ / CH=~T I 2 § 3 N
3 N NH T 43 < 8 S8 Sg
6.5 _C — 2 44 - S
3 CH \\ C g 3 I 8’ D
E CHO\ / z = 15¢
6.0 N H N =
— 23 — |
3 CH |
3 CH. ¢ E
5.5 o) HC \C \\ | J
503 ” | / 130 128 126 124 122 120 118
3 HC C—_ Chemical Shift (ppm)
2> = \ N
N CH 5
o 453 H ©
E 1 <
) E o
g 3 =
5 403 8,
E 3 SR
2.3 NN
3.5 T <
3 o
3.0 s
18 Ts
259 3 @ < 2
= < N~ B
i < © — =
3 I3} ™ i
E ~ ]
2.0 2
3 o -
3 < -
E < N
153 o <
3 w0
E <
E <
1 <
104 |7
0.53 ‘
0 i N l | A | I —t " I l L
;m
144 136 128 120 112 104 9% 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 144.65, 144.45, 136.78, 134.40, 129.87, 129.01, 128.27, 127.11, 126.10, 124.08, 122.02, 120.42, 120.08, 119.33, 115.30, 111.10, 48.07.
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100

IR
301.00

| 29800 29850 29900 29950 30000 30050
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
M (eV)
1 299.14 34 182.06 20 ES+
208 38 2 299.14 34 206.12 18 ES+
3 299.14 34 165.08 42 ES+

Page | 114



3.2 4-methylbenzaldehyde (1b) + indole (2a) + aniline (3¢): (6bb) 4-]1 H-indol-3-yl(4-methylphenyl)methyl]aniline

30

25

20

15

% Transmittance

10

O T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™): 3419 (s), 3342 (s), 3269 (m), 3057 (m), 2997 (m), 2937 (m), 2918 (m), 2870 (m), 2837 (m), 1780 (w), 1734 (w), 1718 (w), 1701 (w), 1616 (m), 1593 (s), 1512
(s), 1485 (s), 1456 (s), 1429 (m), 1340 (m), 1315 (m), 1267 (s), 1253 (s), 1242 (s), 1217 (m), 1180 (m), 1153 (m), 1122 (m), 1089 (m), 1076 (m), 1029 (s), 1012 (m), 993 (m),
943 (w), 927 (w), 893 (W), 877 (W), 866 (W), 837 (m), 786 (m), 771 (s), 750 (s), 696 (m), 619 (m).
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8.0 H3i
3 m
3 Hi
7.54 C Hk
/T S=CH] . 33 Hl > 33
E HC \ 3 3 7 3
7'0_5 1 \\ CH 5‘:3 2 3 H E’ 23 Hb
3 £ 3 £ 3
5 CH_ /7 k FI g 43
6.5 k~C 813 813
3 © E © =
3 CH—CHg \ CH E 3 E o3
3 — — o =
6.0 /d \ CH__ /" 1=CH; 20 111 2.06 2.09 z 204 089
E HC c— .~ g¢C L L '
552 e \ —C \ c A 6625 6600 6.575 6.550
E CH=C \\ CH_ /~ "NH, Chemical Shift (ppm) Chemical Shift (ppm)
E £ \.__CH h ~CH i
5.0 N b i
3 H
453
N : Hh Hm
Q 3 -
£ 4.0—3 > 3
R 154 Hce % 23
£ 3 2 "3 Hf £ 23 Hd
E 353 8 1.04 =
3 § ; § 07 3.06
8 °T s 1.04
253 = 7.000 6.975 6.950
-; 7.35 7.30 7.25 7.20 Chemical Shift (ppm)
2.04 Chemical Shift (ppm)
5
TE Hg
31 Ha
0.53 Hj
0 S | L L | : L
0 3
——
101106104 111206 200306204 069 1103 1.97 304
8.0 75 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 0

Chemical Shift (ppm)

'H NMR (500 MHz, CDCl) § = 7.90 (br's, 1 H), 7.33 (d, J=8.1 Hz, 1 H), 7.24 (d, J= 7.9 Hz, 1 H), 7.14 (ddd, J= 1.2, 7.0, 7.9 Hz, 1 H), 7.11 (d, J= 7.9 Hz, 2 H), 7.07 (d, J
=7.9 Hz, 2 H), 7.00 (d, J = 8.5 Hz, 2H), 6.97 (ddd, J= 1.2, 7.0, 8.1 Hz, 1 H), 6.60 (d, J= 8.5 Hz, 2 H), 6.57 (dd, J= 1.2, 2.4 Hz, 1 H), 3.61 (br s, 1H), 5.52 (s, 1 H), 2.31 (s, 3

H).
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C)
80 H;C ch 8
E —
7.5—: C \\
E / CH oH e
3 HC = 2
703 N CHN N 5 ]
o 4 it & S S =
6.5 CH™O\ / B = & g8
N T S T S
6.0 /CH\ c 22 l
E HC™ Se Y\
5.5 || | CH
3 HC c—./ 0
5.0 e TN
03 CH 128 126 124 122 120
[ _ H Chemical Shift (ppm)
= ©
(2] = d
§ 57 &g
£ 4 T
° 3 N
N 4.0 > 3
T E b 8 ~
S g o = i
2 3573 o_T pa -
E = <
E g‘_g o~
3.03 A
E ~ < < 5
E Se =
2.5 83 S
3 [s2)
94 < Vi
E < |
203 3
1.5 9
E 3
1.05 3
= <t
3 3
0.5 '
Oi } Wi T N - |
144 136 128 120 112 104 9 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 144.44, 141.65, 136.77, 135.48, 134.59, 129.81, 128.96, 128.85, 127.14, 123.99, 121.98, 120.63, 120.11, 119.29, 115.22, 111.06, 47.64,
21.11.
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100

31150 31200 31250 31300 31350 31400 31450
Formula Daughter | Parent Cone Daughter Collision Ton
Mass number m/z Voltage s Energy Mode
™ (eV)
1 313.16 26 196.09 18 ES+
2 313.16 26 220.28 18 ES+
312.41 3 313.16 26 180.94 34 ES+
4 313.16 26 180.74 52 ES+
5 313.16 26 204.28 44 ES+
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3.3 3-methylbenzaldehyde (1¢) + indole (2a) + aniline (3e): (6¢c) 4-]1 H-indol-3-yl(3-methylphenyl)methyl]aniline

§) T
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55

50

45

40

% Transmittance

30

25

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™'): 3408 (s), 3334 (s), 3213 (m), 3053 (m), 3032 (m), 3014 (m), 2920 (m), 2858 (m), 1724 (m), 1683 (m), 1616 (m), 1506 (s), 1489 (m), 1456 (s), 1436 (m), 1417
(m), 1373 (m), 1338 (m), 1246 (m), 1217 (m), 1176 (m), 1147 (w), 1122 (m), 1091 (m), 1041 (m), 1008 (m), 839 (W), 767 (m), 742 (s), 700 (s), 611 (m).
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Normalized Intensity

/ n
CFF:C\\ - Hi
/ m CH 3.0-
HC 0 CHjCHl 2_5:
CH N C j g 2.0-
CHc /g CH™™Y 51&
C g 107
He” Nc— h 5.
df T Jou -
HC C 4 0 -
e ‘\\Cif:‘\\m ] . 194 | oo
f 3 665 660 65
a %, 8 E He, 1 Hd’ h’ k’ m Hn ° 65Chemical Shif? S?pm) 6%
£ 23 Ho
g 3 He Hf
g 3
2"
0
0.98 0.53 2.08 1.00 477
e [ | —
735 730 725 720 7.5 740 7.05 7.00 6.95
Chemical Shift (ppm)
Hg
Ha Hj
b M g B —| §
1.00  0.980.532.081.00 4.77 1.94 0.92 1.00 1.93 2,98
I 4 H Hd Y H =] =]
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCl;) § = 7.92 (br's, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.24 (d, J= 7.9 Hz, 1 H), 7.18 - 7.12 (m, 2 H), 7.05 (s, 1 H), 7.03 - 6.95 (m, 5 H), 6.61 (d, J= 8.5
Hz, 2 H), 6.57 (dd, J=0.9, 2.4 Hz, 1 H), 5.52 (s, 1 H), 3.57 (br s, 2 H), 2.28 (s, 3 H).
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3 Eg3xen: © o9 < 3 CH— CcC— 2
E 3 388 o il = Napy—C //
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3 E'1 | 958 & g CH CH
6.03 z 7 \SI T T < TN C
E E N HC™ SC X\
“ | ] ed
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3 130 125 120 115 110 \CH/ SN
5.0 Chemical Shift (ppm) H
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8 453 2
E o
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3 © -
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053
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Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 144.65, 144.50, 137.76, 136.80, 134.49, 129.88, 129.79, 128.17, 127.18, 126.92, 126.09, 124.12, 121.98, 120.46, 120.10, 119.30, 115.27,
111.14, 48.06, 21.62.
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—_———
312.00

— T
312.50

—_———
313.00

—_———
313.50

—_———
314.00

— T
314.50

Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
™ (V)
1 313.16 26 196.09 18 ES+
2 313.16 26 220.28 18 ES+
312.41 3 313.16 26 180.94 34 ES+
4 313.16 26 180.74 52 ES+
5 313.16 26 204.28 44 ES+
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3.4 4-nitrobenzaldehvde (1f) + indole (2a) + aniline (3e): (6dd) 4-[1H-indol-3-vl(4-nitrophenyl)methyljaniline

100

90

80

70

% Transmittance

60

50

40

3500 3000 2500 2000 1500 1000 500

w
(@)

Wavenumber (cm-1)

IR (KBr, cm'): 3417 (br, m), 3217 (m), 3107 (m), 3053 (m), 3034 (m), 3012 (m), 2956 (m), 2924 (m), 2854 (m), 1930 (w), 1892 (w), 1726 (m), 1620 (m), 1514 (s), 1487 (m),
1456 (m), 1417 (m), 1346 (s), 1265 (m), 1219 (m), 1180 (m), 1149 (w), 1124 (m), 1109 (m), 1049 (m), 1012 (m), 960 (w), 931 (w), 850 (m), 742 (s), 696 (m), 667 (m), 613

(m).
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g 4.0 f H Chemical Shift (ppm)
3 a E
S . 2.0
§35 3 Hl . 3 Hi
z 2 23 g 153 Hb
3.0 g 3 §10§
5 0]
217 -
25 E = Ha E 0.53
g E k_ g 3
Z 04 E
20 . 200 | 100 | ° 3 . 1.89 0%
Teds | gho | 805 | 800 LIRS WAL U W A L L
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Chemical Shift (ppm) Chemical Shift {ppm)
1.0
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0 2
2.001.00 3.082.03306 1.890. 93
H & H H - =]
8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0 15 1.0 05 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCls) = 8.12 (d, J= 8.9 Hz, 2 H), 8.02 (brs, 1 H), 7.41 - 7.34 (m, 3 H), 7.22 - 7.15 (m, 2 H), 7.03 - 6.94 (m, 3 H), 6.63 (d, J= 8.5 Hz, 2 H), 6.58 (dd, J
=0.9, 2.4 Hz, 1 H), 5.65 (s, 1 H), 3.63 (brs, 2 H).
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Chemical Shift (ppm)

BC NMR (126 MHz, CDCl3) 6 = 152.48, 146.43, 145.15, 136.81, 132.47, 129.79, 129.75, 126.66, 124.13, 123.59, 122.38, 119.65, 119.64, 118.88, 115.35, 111.33, 47.98.
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3.5 3-methoxybenzaldehyde (1h) + indole (2a) + aniline (3¢): (6ee) 4-]1 H-indol-3-yl(3-methoxyphenvyl)methyl]aniline
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% Transmittance

10

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm™): 3419 (s), 3404 (s), 3340 (s), 3275 (br, s), 3143 (s), 3057 (s), 2997 (s), 2937 (s), 2918 (s), 2870 (s), 2835 (s), 1734 (W), 1718 (W), 1701 (W), 1683 (m), 1652 (w),
1618 (s), 1593 (s), 1539 (w), 1512 (s), 1485 (s), 1467 (s), 1456 (s), 1452 (s), 1429 (s), 1419 (s), 1388 (W), 1340 (m), 1315 (m), 1265 (s), 1252 (s), 1242 (s), 1217 (m), 1180
(m), 1153 (m), 1122 (m), 1089 (m), 1076 (m), 1029 (s), 1012 (m), 993 (m), 943 (w), 927 (w), 893 (w), 877 (W), 866 (W), 837 (m), 808 (W), 786 (s), 771 (s), 750 (s), 696 (m),
619 (m), 607 (m).
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Normalized Intensity
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Chemical Shift (ppm)

'H NMR (500MHz, CDCL3) 8 = 7.92 (brs, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.25 (d, J= 7.9 Hz,, 2 H), 7.20 - 7.13 (m, 2 H), 7.01 (d, J= 8.5 Hz, 2 H), 6.98 (ddd, /= 0.9, 7.2, 8.2

Hz, 1 H), 6.82 (d,J=7.6 Hz, 1 H), 6.79 (t, J=2.1 Hz, 1 H), 6.74 (ddd, J= 0.9, 2.5, 8.2 Hz, 1 H), 6.64 - 6.58 (m, 3 H), 5.53 (s, 1 H), 3.72 (s, 3 H).
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E g3 S - 87" -
159, 13 T3 ° g =
38 T - To
i3 ’ S TS
1037 | 5
0.53
E dl | . | L
0 g } *I Py - porivhenk A
152 144 136 128 120 112 104 9% 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) 6 = 159.55, 146.29, 144.49, 136.73, 134.12, 129.78, 129.10, 127.10, 123.93, 121.99, 121.53, 120.32, 120.02, 119.31, 115.20, 114.96, 111.19,
110.99, 55.13, 48.05.

Page | 128



100

%_

327.50 328.00 328.50 329.00 329.50 330.00 330.50
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
M (eV)
1 329.16 34 212.16 22 ES+
2 329.16 34 236.16 22 ES+
328 41 3 329.16 34 180.95 30 ES+
4 329.16 34 221.13 18 ES+
5 313.16 34 296.95 30 ES+
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3.6 4-methoxybenzaldehyde (1i)+ indole (2a) + aniline (3e): (6ff) 4-[1H-indol-3-yl(4-methoxyphenyl)methyl]aniline

N
un

20

15

% Transmittance

10

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm): 3441 (br, s), 3059 (m), 3034 (m), 2960 (m), 2931 (s), 2904 (m), 2858 (m), 2835 (m), 1888 (w), 1770 (w), 1732 (m), 1716 (m), 1699 (m), 1622 (s), 1614 (m),
1539 (m), 1519 (s), 1504 (s), 1456 (s), 1435 (m), 1417 (m), 1373 (m), 1338 (m), 1338 (m), 1298 (m), 1246 (m), 1219 (m), 1172 (m), 1123 (m), 1105 (m), 1087 (m), 1033 (m),

1008 (m), 929 (w), 873 (w), 842 (m), 810 (m), 790 (m), 773 (m), 759 (m), 738 (m), 667 (m).
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Chemical Shift (ppm)
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HC \ E He, k
A\ CH 153
HC—_ 7 k E
k ©C z 7
C—CHc \ H_ g 107
\ CH__/ hCHj =N
C Ve C e
VA \ C I
~ £ 0.5
cH=C_ \EH CH_ { NH, s
f h . J 3
N~ b i
H 0 7
a 3.02 2.93
L |
0753 Hc =
. ] Hf 7.15 7.10 7.05 7.00 6.95
£ ] Chemical Shift (ppm) .
£ 0503 1
= ]
S 0.25] 1
g z HI
2 0] é 1.0
1.01 102 3.02 T Hb
| E— [ E— | % 05
7.35 7.30 7.25 7.20 E
Chemical Shift (ppm) ‘ZD
Hm 0
2.05 182 0.90
| S— [ — —
6.80 6.75 6.70 6.65 6.60
Chemical Shift (ppm)
Hg
i
AL NN
1.011.02 3.032.932.05 1.82 0.90 0.94 2.97 1.73
H H HH Hd H H H b=
75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 05

'H NMR (500MHz, CDCl) § = 7.92 (br's, 1 H), 7.33 (d, J=8.2 Hz, 1 H), 7.23 (d, J= 7.9 Hz, 1 H), 7.19 - 7.12 (m, 3 H), 7.02 - 6.94 (m, 3 H), 6.81 (d, /= 8.9 Hz, 2 H), 6.61
(d,J=8.5 Hz, 2 H), 6.56 (dd, J= 1.1, 2.3 Hz, 1 H), 5.51 (s, 1 H), 3.77 (s, 3 H), 3.58 (br s, 2 H).
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121.97
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123.98
111.08
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1.5 I
1.03
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130 125 120
Chemical Shift (ppm)

115
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55.27

-47.20

c="Ct
HC/ //CH CH
CH=
Nop-C I N eNHy
N, -C
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CH / cH~CH
/ NS /C
HCT Y N\
[ ] o
HC. _Cy
CH N

152 144 136 128 120 112 104 96

80 72

Chemical Shift (ppm)

64

56

48

40 32 24 16 8 0

13C NMR (126 MHz, CDCls) 6 = 157.88, 144.47, 136.89, 136.80, 134.67, 129.88, 129.77, 127.10, 123.98, 121.97, 120.77, 120.11, 119.27, 115.21, 113.62, 111.08, 55.27,

47.20.
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328.50 329.00 329.50 330.00 330.50 331.00 331.50
Formula Daughter | Parent Cone Daughter Collision Ton
Mass number m/z Voltage S Energy Mode
V) (eV)
1 329.07 44 212.14 22 ES+
2 329.07 44 236.14 22 ES+
328.41 3 329.07 44 168.24 50 ES+
4 329.07 44 197.06 36 ES+
5 329.07 44 221.12 20 ES+
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3.7 4-bromobenzaldehyde (1n) + indole (2a) + aniline (3e): (6gg) 4-[1H-indol-3-yl(4-bromophenyl)methyl]aniline

65
55
)
9
[ o
g 45 Wﬁ
£
[7,]
c
2 35
|—
N
25
15
5 T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cnr'!): 3408 (br, m), 3340 (m), 3051 (m), 3032 (m), 3012 (m), 2999 (m), 2978 (m), 2920 (m), 2858 (m), 1890 (w), 1734 (m), 1718 (m), 1701 (m), 1683 (m), 1616 (m),
1516 (s), 1506 (s), 1481 (m), 1456 (s), 1436 (m), 1417 (m), 1398 (m), 1373 (w), 1338 (m), 1257 (m), 1246 (m), 1217 (m), 1178 (m), 1149 (w), 1122 (w), 1093 (m), 1070 (m),
1047 (m), 1008 (m), 871 (w), 844 (w), 810 (m), 783 (m), 742 (m), 669 (m), 603 (m).
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8.0 HoN
1" No_=CHk
75 /
C .
7.0 Hi h ) HC\\ Y CH/C41
8 H Hd,_] k \CH/C // h C/Br
6 SN
65 .6 _ J CH™ CH
2 2 g CH™M".
6.0 £, He g4 e C! h|!
3 Hf He = HC CT N\
Q
Z d| | en
55 g, 5 2 /b
2 5 HC\ /C\
z €
5.0 0 0 f H
1.98 1.07 1.09 1.08 2.03 3.06 a
 S—— — [— e
%‘45 735 730 725 720 715 7h0 705 700 | 695
g Chemical Shift (ppm) Chemical Shift (ppm)
2 83
= 4.0 3 Hk
.g > E
T % °3
E 35 5 3
: <43 Hb
g 3
3.0 g 2%
S 3
25 S
2.04 1.01
L | L |
20 6625 6600 6575 6550
Hg Chemical Shift (ppm)
15
Ha HI
1.0
0.5
. g'_ ) ) JL R | .
1.00 1.981.07 1.091.08 2.03 3.062.04 1.01 1.01 2.00
H U H U H H H [
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) 8 = 7.94 (br's, 1 H), 7.37 (d, J = 8.2 Hz, 2 H), 7.34 (d, J= 8.2 Hz, 1 H), 7.21 (d, J=7.9 Hz, 1 H), 7.16 (ddd, J= 0.9, 7.1, 7.9 Hz, 1 H), 7.09 (d, J =
8.2 Hz, 2 H), 7.01 - 6.94 (m, 3 H), 6.61 (d, J= 8.5 Hz, 2 H), 6.55 (dd, J= 1.1, 2.3 Hz, 1 H), 5.50 (s, 1 H), 3.58 (brs, 2 H).
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= = D n 5
; g 2o || g 5 - cH
E o o E I\ - £ C%
7.03 ~ [ S . Ty - AN
3 H EE 2 o o5 T CH
05 5 3 I g How [ cH=C
3 E @ — _C / —
= 23 © CH N d C 2
6.0 E I ’ cH=CO\ //H
55_f © T T e e /CH C/ CH
~ ] - X~—
3 8 Chemical Shift (ppm) HC Xc \\
503 ” | /CH
> 3 3 9
B 3 § o HC\ /C\N
£ 453 < T CH_ H
= E N
bl — ~
N, 3 J
g 403 3
5 3 =
b4 E =
3.5
= ©
= 0’.
3 [+2]
3 8g
3.03 2
E S
E S
253 >
E /
2.04 ™
E @
ig gt
154 ¢ -
ER 3
4 I T S
3 3 ©
1.0 ¢ <
0.5 w \ \
E . " L . i A . ‘ | 1
0 3 |
144 136 128 120 112 104 9% 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 144.67, 144.65, 143.63, 143.61, 136.68, 133.53, 131.23, 130.67, 129.69, 123.96, 122.09, 119.85, 119.82, 119.37, 115.16, 111.08, 47.40.
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%

376;.50 I 377|.00 I 377|.50 I 376;.00 I 378|.50 I 379|.OO I 3755.50 I 380|.OO
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\2) (eV)
1 378.04 60 221.13 26 ES+
2 378.04 60 180.09 38 ES+
377.28 3 378.04 60 204.16 38 ES+
4 378.04 60 285.84 30 ES+
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3.8 3.4-dichlorobenzaldehvde (lo) + indole (2a) + aniline (3e): (6hh) 4-]11H-indol-3-v1(3.4-
dichlorophenyl)methyl]aniline

100

90

80

70

60

50

% Transmittance

40

30

10

O T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm): 3444 (m), 3408 (m), 3224 (m), 3053 (m), 3003 (m), 2924 (W), 2866 (W), 1732 (m), 1716 (m), 1620 (m), 1514 (s), 1506 (s), 1467 (s), 1456 (s), 1417 (m), 1392
(m), 1338 (m), 1265 (m), 1219 (m), 1180 (m), 1130 (m), 1049 (m), 1029 (m), 1010 (m), 904 (m), 889 (m), 825 (m), 790 (m), 744 (s), 705 (m), 667 (m).
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3 Cl
80 C{ / HI
3 C— 3.0
7.53
E / \ )5 Hm
E HC CH SR
= 2 E C
"3 1IN\ /m 2 201 Hf He
3 CH—C\ CH:CQl = 5
6.5 k / h e
E oh CH—C C—NH, 310
6.03 HC— \C /8 \ / J S 053
E dj c—¢C CH—CH 0 -
553 HC / \ h 1 1.08 1.98 1.09 113
E e \ . =C CH S Ve S
3 CH "~/ b 7.35 7.30 7.25 7.20 7.15
5.0 £ N Chemical Shift (ppm)
3 H Hh .
o5 a H
2 7 E
ERE 3 3 44
] E > E 2
83 E 73 = Hb
£ 353 B3 823
S E 8 13 T, 3
3 g 3 E 13
3.0 s 3 2,3
3 ] 104 116 195 201 1.01
E L 11 | | L | | |
25 e ——————————————— S
3 710 705 700 695 690 6.65 6.60 6.55
E Chemical Shift (ppm) Chemical Shift (ppm)
2.0
.
3 Hg
1,03 Ha .
3 Hj
05% L /Ay
0 3 LLL_JL JL N A " "
14’U 9
1.001.08 1,98 1.09 1.13 1.04 1.16 1.95 2.01 1.01 1.00 1.85
U 4 H U H U U U d U [
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05

Chemical Shift (ppm)

'H NMR (500MHz, CDCl3) 5 =7.98 (brs, 1 H), 7.35 (d, J=8.2 Hz, 1 H), 7.32 (d, J= 8.5 Hz, 1 H), 7.30 (d, J=2.1 Hz, 1H) 7.21 (d, J= 7.9 Hz, 1 H), 7.17 (ddd, J=0.9, 7.1,
7.9 Hz, 1 H), 7.04 (ddd, J= 0.6, 2.1, 8.3 Hz, 1 H), 7.00 (ddd, J= 1.1, 7.1, 8.2 Hz, 1 H), 6.96 (d, J = 8.5 Hz, 2 H), 6.62 (d, J= 8.5 Hz, 2 H), 6.57 (dd, J= 0.9, 2.4 Hz, 1 H),
5.50 (s, 1 H), 3.61 (brs, 2 H).
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80 72
Chemical Shift (ppm)

64

24 16

13C NMR (126 MHz, CDCl;) 6 = 145.01, 144.90, 136.72, 132.88, 132.17, 130.78, 130.11, 129.96, 129.68, 128.37, 126.70, 123.96, 122.26, 119.74, 119.54, 119.36, 115.24,

111.14, 47.22.
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365|.50 I 366;.00 I 366.50 I 367|.OO I 367|.50 I 368|.00 I 368|.50 I 369|.00
Formula Daughte Parent Cone Daughte Collision Ion
Mass r m/z Voltage rs Energy Mode
number V) (eV)
1 367.10 44 250.06 26 ES+
2 367.10 44 180.09 38 ES+
366.20 3 367.10 44 274.06 28 ES+
4 367.10 44 152.05 80 ES+
5 367.10 44 204.07 60 ES+
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3.9 Benzaldehyde (1a) + indole (2a) + 3-methylaniline (3g): (611) 4-[1H-indol-3-yl(phenyl)methyl]-3-methylaniline

70

60

50

40

% Transmittance

10

3500 3000 2500 2000 1500 1000 500

(@)

Wavenumber (cm-1)

IR (KBr, cm™): 3402 (s), 3325 (s), 3242 (br, s), 3078 (s), 3057 (s), 3016 (s), 2920 (m), 2887 (m), 1732 (m), 1620 (s), 1614 (s), 1583 (m), 1573 (m), 1519 (m), 1492 (s), 1456
(s), 1435 (m), 1417 (m), 1352 (m), 1338 (m), 1303 (m), 1273 (m), 1244 (m), 1217 (s), 1199 (s), 1184 (w), 1109 (w), 1101 (m), 1074 (m), 1051 (m), 1029 (m), 1006 (m), 952

(w), 923 (w), 912 (w), 869 (m), 835 (m), 817 (m), 798 (m), 752 (s), 696 (s), 667 (s), 653 (m), 623 (m), 609 (m).
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Chemical Shift (ppm)
'H NMR (500MHz, CDCl3) § = 7.90 (br's, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.27 — 7.13 (m, 7 H), 6.98 (ddd, J= 0.9, 7.0, 8.2 Hz, 1 H), 6.72 (d, J=8.2 Hz, 1 H), 6.55 (d, J=2.4
Hz, 1 H), 6.47 (dd, J= 0.9, 2.4 Hz, 1 H), 6.40 (dd, J=2.4, 8.2 Hz, 1 H), 5.69 (s, 1 H), 2.22 (s, 3 H).
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0

13C NMR (126 MHz, CDCls) 6 = 144.30, 144.04, 137.28, 136.80, 132.69, 129.91, 129.18, 128.19, 127.17, 125.99, 124.24, 121.99, 120.13, 119.93, 119.28, 117.46, 112.75,

111.05, 44.45, 19.81.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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3.10 3-methylbenzaldehyde (I¢) + indole (2a) + 3-methylaniline  (3g): (6mm) 4-[1H-indol-3-yI(3-
methylphenyl)methyl]-3-methylaniline

w
(@]

25

20

15

% Transmittance

10

0 T T T T T

3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

IR (KBr, cn!): 3402 (s), 3325 (), 3219 (br, s), 3105 (s), 3043 (s), 3014 (s), 2993 (s), 2920 (s), 2866 (s), 1734 (m), 1683 (m), 1608 (s), 1606 (s), 1581 (s), 1516 (m), 1496 (s),
1456 (s), 1436 (s), 1379 (s), 1352 (m), 1338 (m), 1301 (m), 1273 (m), 1247 (m), 1217 (m), 1195 (m), 1166 (m), 1145 (m), 1124 (m), 1101 (m), 1049 (m), 1006 (m), 954 (m),
923 (w), 904 (w), 867 (m), 837 (m), 819 (m), 800 (m), 763 (s), 740 (s), 698 (s), 667 (s), 617 (s).
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E Chemical Shift (ppm)
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(=] H H HH H W H H H H H
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0

Chemical Shift (ppm)
'H NMR (500MHz, CDCl3) & =7.90 (br s, 1 H), 7.34 (d, J=8.2 Hz, 1 H), 7.24 (d, J=7.9 Hz, 1 H), 7.18 - 7.10 (m, 2 H), 7.02 - 6.94 (m, 4 H), 6.72 (d, J= 8.2 Hz, 1 H), 6.54
(d,/=24Hz,1H), 648 (dd,J=1.1,2.3 Hz, 1 H), 6.40 (dd, J=2.4,8.2 Hz, 1 H), 5.65 (s, 1 H), 2.27 (s, 3 H), 2.22 (s, 3 H).
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13C NMR (126 MHz, CDCl) 6 = 144.33, 143.97, 137.64, 137.27, 136.79, 132.75, 129.94, 129.91, 128.04, 127.22, 126.79, 126.26, 124.23, 121.97, 120.26, 119.95, 119.27,

117.40, 112.70, 111.03, 44.40, 21.57, 19.85.

Page | 148



100+

%_

04—

326.00
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Cone Collision
Formula Daughter | Parent Daughter Ton
Voltage Energy
Mass number m/z s Mode
M (eV)
1 327.15 44 220.88 32 ES+
2 327.15 44 312.06 22 ES+
326.43 3 327.15 44 210.15 22 ES+
4 327.15 44 204.03 58 ES+
5 327.15 44 297.04 32 ES+

L B
329.00
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3.11 3-methoxybenzaldehyde (1h) + indole (2a) + 3-methylaniline (3g): (6nn) 4-[1H-indol-3-yI(3-
methoxyphenyl)methyl]-3-methylaniline
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Wavenumber (cm-1)

IR (KBr, cm!): 3408 (), 3331 (s), 3242 (br, s), 3078 (s), 3034 (s), 3010 (s), 3003 (s), 2960 (s), 2939 (s), 2910 (s), 2850 (m), 2835 (m), 2744 (m), 2729 (m), 1932 (w), 1886
(w), 1884 (w), 1734 (w), 1683 (m), 1622 (s), 1604 (s), 1581 (s), 1573 (s), 1539 (m), 1500 (s), 1489 (s), 1456 (s), 1431 (s), 1379 (w), 1354 (m), 1338 (m), 1303 (m), 1265 (s),
1219 (m), 1197 (m), 1165 (m), 1143 (m), 1095 (m), 1082 (m), 1045 (s), 1008 (m), 968 (w), 952 (m), 931 (m), 918 (m), 869 (s), 835 (m), 823 (m), 798 (m), 781 (s), 772 (s), 750

(S), 715 (m), 694 (s), 655 (s), 615 (s).
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'H NMR (500MHz, CDCl3) 8 =7.91 (brs, 1 H), 7.33 (d,J = 8.2 Hz, 1 H), 7.23 (d, J=7.9 Hz, 1 H), 7.20 - 7.12 (m, 2 H), 6.98 (ddd, J = 0.9, 7.0, 8.2 Hz, 1 H), 6.78 (d, /= 7.3
Hz, 1 H), 6.76 - 6.71 (m, 3 H), 6.54 (d, J=2.6 Hz, 1 H), 6.50 (dd, J= 1.1, 2.3 Hz, 1 H), 6.39 (dd, J= 2.6, 8.1 Hz, 1 H), 5.66 (s, 1 H), 3.72 (s, 3 H).
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13C NMR (126 MHz, CDCl3) 6 = 159.57, 145.82, 144.41, 137.26, 136.77, 132.43, 129.84, 129.07, 127.18, 124.19, 121.98, 121.80, 119.98, 119.87, 119.28, 117.38, 115.20,

112.70, 111.12, 111.04, 55.13, 44.47, 19.82.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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3.12 4-bromobenzaldehyde (1n) + indole (2a) + 3-methylaniline (3g): (600) 4-[1H-indol-3-yl(4-bromophenyl)methyl]-
3-methylaniline
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15

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm'): 3406 (s), 3329 (s), 3201 (s), 3159 (s), 3101 (s), 3053 (s), 3037 (s), 3012 (s), 2978 (s), 2922 (s), 2870 (s), 1734 (m), 1718 (m), 1683 (m), 1616 (s), 1581 (m),
1541 (m), 1496 (s), 1485 (s), 1456 (s), 1400 (m), 1346 (m), 1338 (m), 1300 (m), 1273 (m), 1244 (m), 1217 (m), 1195 (m), 1180 (m), 1165 (m), 1122 (m), 1101 (m), 1070 (m),
1049 (m), 1010 (s), 950 (m), 939 (w), 925 (w), 920 (w), 864 (s), 848 (m), 835 (m), 817 (m), 800 (m), 786 (s), 740 (s), 702 (m), 630 (m), 615 (s).
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Chemical Shift (ppm)

'H NMR (500 MHz, CDCls) § = 7.95 (br s, 1 H), 7.37 (d, J = 8.2 Hz, 2 H), 7.35 (d, J= 8.2 Hz, 1 H), 7.20 (d, J= 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.1, 7.9 Hz, 1 H), 7.05 (d, J
= 8.2 Hz, 2 H), 6.99 (ddd, /= 0.9, 7.0, 8.2 Hz, 1 H), 6.67 (d, /= 8.1 Hz, 1 H), 6.55 (d, J=2.6 Hz, 1 H), 6.47 (dd, J= 1.2, 2.4 Hz, 1 H), 6.40 (dd, J=2.6, 8.1 Hz, 1 H), 5.64 (s,
1 H), 3.53 (brs, 2 H), 2.20 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) 6 = 144.65, 143.31, 137.33, 136.85, 132.07, 131.37, 131.05, 129.91, 127.03, 124.36, 122.22, 119.92, 119.87, 119.50, 119.48, 117.56, 112.85,

111.32, 44.00, 19.87.
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39050 39100 = 39150 = 39200 39250 39300 39350  394.00
Formula Daughte | Parent Cone Daughte Collision Ion

Mass r m/z Voltage s Energy Mod
number V) (eV) e
1 393.10 | 42 286.08 26 ES+
2 393.10 | 42 276.07 26 ES+
3 393,10 | 42 194.13 42 ES+

391.31
4 393.10 | 42 204.20 56 ES+
5 393.10 | 42 180.08 40 ES+

Page | 157



3.13 3.4-dichlorobenzaldehvde (1o0) + indole (2a) + 3-methylaniline (3e): (6pp) 4-]1H-indol-3-yl(3.4-
dichlorophenyl)methyl]-3-methylaniline
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Wavenumber (cm-1)

IR (KBr, em'): 3466 (s), 3410 (s), 3223 (m), 3057 (m), 3010 (s), 2976 (m), 2918 (m), 2868 (m), 1892 (w), 1728 (m), 1629 (s), 1582 (m), 1562 (m), 1504 (s), 1467 (s), 1456
(s), 1417 (m), 1392 (m), 1336 (m), 1309 (m), 1249 (m), 1215 (s), 1184 (m), 1130 (m), 1093 (m), 1049 (m), 1029 (m), 1010 (m), 950 (W), 927 (w), 902 (m), 860 (m), 794 (s),

748 (br, s), 705 (m), 667 (s), 621 (m).
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Chemical Shift (ppm)

'H NMR (500MHz, CDCls) = 7.97 (br's, 1 H), 7.36 (d, J= 8.2 Hz, 1 H), 7.32 (d, /= 8.2 Hz, 1 H), 7.26 (d, 1 H), 7.23 - 7.15 (m, 2 H), 7.03 — 6.98 (m, 2 H), 6.66 (d, J = 8.2
Hz, 1 H), 6.55 (d, J = 2.6 Hz, 1 H), 6.48 (dd, J= 0.9, 2.6 Hz, 1 H), 6.41 (dd, J=2.6, 8.2 Hz, 1 H), 5.64 (s, | H), 3.55 (br s, 2 H), 2.20 (s, 3 H).
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Chemical Shift (ppm)

3C NMR (126 MHz, CDCl;) & = 144.76, 144.60, 137.15, 136.74, 136.73, 132.17, 131.24, 130.94, 130.06, 129.91, 129.71, 128.57, 126.79, 124.13, 122.24, 119.61, 119.50,

118.99,117.39, 112.72, 111.13, 43.63, 19.70.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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3.14 Benzaldehvde (1a) + indole (2a) + 2-methylaniline (3h): (6qq) 4-]1H-indol-3-yl(phenyl)methyl]-2-methvylaniline
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N
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Wavenumber (cm-1)

IR (KBr, cm™'): 3417 (br, s), 3219 (m), 3080 (m), 3055 (m), 3022 (m), 2980 (m), 2922 (m), 2899 (m), 2858 (m), 1734 (m), 1683 (m), 1652 (m), 1624 (m), 1612 (m), 1506 (s),
1490 (m), 1456 (s), 1417 (m), 1373 (w), 1354 (w), 1338 (m), 1265 (m), 1219 (m), 1153 (w), 1122 (w), 1093 (m), 1076 (w), 1049 (w), 1029 (w), 1010 (W), 894 (w), 808 (m),
792 (m), 740 (m), 702 (m), 611 (m).
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Chemical Shift (ppm)
'H NMR (500MHz, CDCl;) 6 =7.92 (brs, 1 H), 7.34 (d, J= 8.2 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.21 (m, 4 H), 7.21 - 7.13 (m, 2 H), 6.97 (t, J= 7.6 Hz, 1 H), 6.93 (d, J
=1.8 Hz, H), 6.86 (dd, J=2.1, 7.9 Hz, 1 H), 6.61 - 6.56 (m, 2 H), 5.54 (s, 1 H), 2.10 (s, 3 H).
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3C NMR (126 MHz, CDCl;) & = 144.67, 142.60, 136.69, 134.30, 131.02, 128.91, 128.15, 127.36, 127.08, 125.95, 123.96, 122.31, 121.91, 120.49, 120.01, 119.22, 114.97,
110.95, 48.04, 17.47.
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The mass spectrum of the following compound was obtained using a direct probe. The following peaks were obtained:
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3.15 3-methoxybenzaldehvde (1h) + indole (2a) + 2-methylaniline (3h): (6rr) 4-[1H-indol-3-vI(3-
methoxyphenyl)methyl]-2-methylaniline
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Wavenumber (cm-1)

IR (KBr, cm™): 3417 (s), 3223 (m), 3049 (m), 3003 (m), 2956 (s), 2926 (s), 2856 (m), 2837 (m), 1732 (m), 1622 (s), 1606 (s), 1597 (s), 1581 (s), 1539 (w), 1504 (s), 1485 (s),
1456 (s), 1435 (s), 1417 (s), 1373 (w), 1338 (m), 1311 (m), 1265 (s), 1219 (m), 1149 (m), 1139 (m), 1122 (w), 1093 (m), 1047 (m), 1010 (w), 995 (w), 889 (w), 875 (w), 825
(w), 773 (m), 742 (s), 698 (m), 624 (w).
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Chemical Shift (ppm)

'H NMR (500 MHz, CDCl3) 8 = 7.92 (br's, 1 H), 7.33 (d, J= 7.9 Hz, 1 H), 7.26 (d, J= 7.9 Hz, 1 H), 7.20 - 7.12 (m, 2 H), 6.97 (ddd, J = 0.9, 7.0, 7.9 Hz, 1 H), 6.93 (d, J = 2.0
Hz, 1 H), 6.87 (dd, J = 2.0, 8.2 Hz, 1 H), 6.83 (d, /= 7.9 Hz, 1 H), 6.80 (t, /= 2.4 Hz, 1 H), 6.73 (ddd, J = 0.8, 2.6, 8.2 Hz, 1 H), 6.60 (dd, J= 1.1,2.3 Hz, 1 H), 6.58 (d, J =
8.2 Hz, 1 H), 5.51 (s, 1 H), 3.73 (s, 3 H), 2.10 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCls) 6 = 159.55, 146.47, 142.71, 136.73, 134.17, 131.03, 129.12, 127.37, 127.15, 123.98, 123.97, 122.34, 121.95, 121.57, 120.36, 120.03, 119.28,
115.02,111.14, 111.01, 55.15, 48.14, 17.54.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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3.16 3.4-dichlorobenzaldehvde (10) + indole (2a) + 2-methylaniline (3h): (6ss) 4-]1H-indol-3-yl(3.4-
dichlorophenyl)methyl]-2-methylaniline

120
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40

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, en'): 3468 (s), 3415 (s), 3223 (m), 3057 (m), 3010 (s), 2976 (m), 2922 (w), 2868 (m), 1728 (w), 1620 (s), 1581 (m), 1504 (s), 1467 (s), 1456 (s), 1417 (m), 1392 (m),
1336 (s), 1309 (m), 1276 (m), 1265 (m), 1249 (m), 1130 (m), 1093 (m), 1047 (m), 1029 (s), 101 (m), 950 (w), 927 (w), 902 (m), 860 (m), 817 (m), 794 (s), 752 (br, s), 721 (m),

667 (s), 621 (m).
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Chemical Shift (ppm)

'"H NMR (500MHz, CDCls) 8 = 7.97 (brs, 1 H), 7.36 (d, J = 8.2 Hz, 1 H), 7.33 - 7.29 (m, 2 H), 7.21 (d, J = 7.9 Hz, 1 H), 7.17 (ddd, J = 1.2, 7.0, 7.7 Hz, 1 H), 7.05 (dd, J= 2.4
Hz, 8.3 Hz, 1 H), 7.00 (ddd, J=0.9, 7.0, 8.2 Hz, 1 H), 6.88 (d, J=2.1 Hz, 1 H), 6.82 (dd, J=2.1, 7.9 Hz, 1 H), 6.60 (d, J= 7.9 Hz, 1 H), 6.58 (dd, J = 1.2, 2.4 Hz, 1 H), 5.48
(s, 1 H), 3.55 (brs, 2 H), 2.11 (s, 3 H).
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Chemical Shift (ppm)

13C NMR (126 MHz, CDCly) & = 145.20, 143.12, 136.75, 133.00, 132.17, 130.92, 130.82, 130.12, 129.92, 128.41, 127.29, 126.78, 124.04, 122.50, 122.26, 119.78, 119.55,
119.44, 115.07, 111.16, 47.31, 17.53.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:

10 2 (0.067) Cm (2:66) .
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[4] Tertiary Amines
4.1 Benzaldehyde (1a) + indole (2a) + N,/N-dimethylaniline (5a): (6tt) 4-[1H-indol-3-yl(phenyl)methyl]-/V,/V-
dimethylaniline

-
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U T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm-1)

IR (KBr, cm): 3394 (s), 3082 (m), 3057 (m), 3047 (m), 3020 (m), 3001 (m), 2873 (m), 2810 (m), 1683 (m), 1610 (m), 1521 (s), 1506 (s), 1510 (m), 1456 (s), 1415 (m), 1357
(m), 1334 (m), 1328 (m), 1294 (w), 1236 (m), 1219 (m), 1201 (m), 1186 (w), 1166 (w), 1122 (w), 1093 (m), 1064 (w), 1055 (w), 1010 (w), 947 (w), 927 (w), 912 (w), 877 (W),
842 (w), 827 (W), 813 (W), 798 (s), 788 (m), 742 (s), 725 (s), 696 (), 601 (m).
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Chemical Shift (ppm)
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25
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'H NMR (500MHz, CDCL3) 8 = 7.34 (d, J= 7.9 Hz, 1 H), 7.28 - 7.26 (m, 1 H), 7.25 - 7.22 (m, 4 H), 7.21 - 7.12 (m, 2 H), 7.09 (d, J = 8.5 Hz, 2 H), 6.97 (ddd, J = 0.9, 7.0, 7.9
Hz, 1 H), 6.67 (d, J=8.5 Hz, 2 H), 6.58 (dd, J= 1.1, 2.3 Hz, 1 H), 5.58 (s, 1 H), 2.91 (s, 6 H).
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100

32550 32600 32650 32700 32750 32800 32850
Formula Daughter | Parent Cone Daughter Collision Ion
Mass number m/z Voltage s Energy Mode
(\d)] (V)

1 327.10 38 235.13 32 ES+

2 327.10 38 312.07 24 ES+
326.43 3 327.10 38 204.17 54 ES+

4 327.10 38 219.79 50 ES+
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4.2 4-methylbenzaldehyde (1b) + indole (2a) + N,N-dimethylaniline (5a): (6uu) 4-[1H-indol-3-yl(4-
methylphenyl)methvl]-N,/N-dimethylaniline
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Wavenumber (cm-1)

IR (KBr, cm™): 3396 (m), 3207 (br, m), 3059 (m), 3047 (m), 3018 (m), 2995 (m), 2914 (m), 2891 (m), 2858 (m), 2816 (m), 1683 (m), 1616 (m), 1608 (m), 1516 (m), 1506 (s),
1456 (s), 1417 (m), 1357 (m), 1338 (m), 1317 (m), 1296 (w), 1236 (w), 1219 (m), 1199 (m), 1182 (w), 1161 (w), 1136 (m), 1122 (m), 1093 (m), 1055 (m), 1022 (w), 1008 (m),
941 (w), 925 (w), 856 (m), 835 (m), 800 (m), 773 (m), 761 (m), 734 (m), 630 (W).
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Normalized Intensity
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Chemical Shift (ppm)
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= 4 | | 4 d Y 1} 5] 5]
8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0

Chemical Shift (ppm)

'H NMR (500MHz, CDCly) §=7.91 (brs, 1 H), 7.33 (d, J= 8.2 Hz, 1 H), 7.26 (d, J= 7.9 Hz, 1 H), 7.16 - 7.04 (m, 7 H), 6.97 (t, J= 7.5 Hz, 1 H), 6.60 (d, J= 8.5 Hz, 1 H),
5.54 (s, 1 H),2.90 (s, 6 H), 2.31 (s, 3 H).
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4.3 4-bromobenzaldehyvde (In) <+ indole (2a) + N,N-dimethvlaniline (5a): (6vv) 4-[1H-indol-3-yl(4-
bromophenyl)methyl]-N.N-dimethylaniline
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Wavenumber (cm-1)

IR (KBr, em-!): 3402 (m), 3213 (m), 3182 (m), 3105 (m), 3070 (m), 3059 (m), 3039 (m), 3014 (m), 2985 (m), 2962 (m), 2887 (m), 2848 (m), 2802 (m), 1734 (w), 1683 (m),
1614 (m), 1516 (s), 1506 (s), 1481 (m), 1471 (m), 1456 (s), 1398 (w), 1338 (m), 1321 (m), 1280 (w), 1242 (w), 1219 (m), 1199 (m), 1184 (w), 1159 (w), 1136 (m), 1095 (m),
1070 (m), 1051 (m), 1014 (m), 1008 (m), 941 (m), 929 (w), 858 (W), 839 (w), 815 (m), 806 (m), 798 (s), 788 (s), 765 (m), 742 (s), 669 (W), 617 (m).
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8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

'H NMR (500 MHz, CDCls) & = 7.93 (brs, 1H), 7.37 (d, J= 8.2 Hz, 2 H), 7.34 (d, J= 7.9 Hz, 1 H), 7.22 (d, J= 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.2, 7.9 Hz, 1 H), 7.10 (d, J
= 8.2 Hz, 2 H), 7.05 (d, J = 8.5 Hz, 2 H), 6.99 (ddd, J= 0.9, 7.2, 8.2 Hz, 1 H), 6.67 (d, J=8.5 Hz, 2 H), 6.57 (dd, J= 1.1, 2.3 Hz, 1 H), 5.53 (s, 1 H), 2.92 (s, 6 H).
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Chemical Shift (ppm)

3C NMR (126 MHz, CDCl3) 6 = 147.28, 136.29, 136.25(s), 133.91, 129.11, 127.81, 121.67, 121.61, 120.80, 120.25, 119.73, 119.64, 119.07, 118.99, 112.44, 110.98, 48.99,
31.00.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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[5] Other nucleophilic species
5.1 4-methylbenzaldehyde (1b) + N-methylindole (2b) + N-Methylaniline (3a): (6ww) NN,N-dimethyl-4-[(1-methyl-1H-
indol-3-yl)(phenyl)methyl]aniline
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Wavenumber (cm-1)

IR (KBr, cm'): 3412 (m), 3049 (m), 3003 (m), 2924 (m), 2875 (m), 2854 (m), 2819 (w), 1614 (m), 1549 (w), 1519 (s), 1510 (m), 1483 (m), 1471 (m), 1423 (w), 1371 (m),
1345 (w), 1327 (m), 1323 (m), 1269 (w), 1217 (m), 1180 (w), 1153 (m), 1130 (w), 1118 (w), 1055 (w), 1012 (w), 852 (w), 810 (m), 796 (m), 752 (s), 740 (s), 667 (m).
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'H NMR (500MHz, CDCly) 8 = 7.27 (d, J = 8.2 Hz, 1 H), 7.24 (d, J = 7.9 Hz, 1 H), 7.16 (ddd, J = 0.9, 7.0, 7.6 Hz, 1 H), 7.12 (d, J = 7.9 Hz, 2 H), 7.06 (d, J = 7.9 Hz, 2 H),
7.03 (d, J= 8.5 Hz, 2 H), 6.95 (ddd, J = 0.9, 6.9 Hz, 8.0 Hz, 1 H), 6.54 (d, J= 8.5 Hz, 1 H), 6.42 (d, J= 0.9 Hz, 1 H), 5.52 (s, 1 H), 3.68 (s, 3 H), 3.67 (s, 1 H), 2.81 (s, 3 H),
2.31 (s, 3 H).
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3C NMR (126 MHz, CDCly) & = 147.71, 142.13, 137.61, 135.45, 133.45, 129.81, 129.08, 129.05, 128.99, 127.71, 121.64, 120.37, 119.37, 118.86, 112.48, 109.19, 47.74,

32.71,30.93, 21.25.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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5.2 4-nitrobenzaldehyde (1f) + N-methvlindole (2a) + N-methylaniline (3a): (6xx) /N.N-dimethyl-4-](1-methyl-1H-
indol-3-yl)(4-nitrophenyl)methyl]janiline
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Wavenumber (cm-1)

IR (KBr, cm™): 3419 (m), 3101 (w), 3049 (m), 3018 (s), 2929 (m), 2881 (m), 2814 (m), 1614 (s), 1602 (s), 1519 (s), 1485 (s), 1471 (s), 1423 (m), 1371 (m), 1342 (s), 1269
(m), 1217 (m), 1184 (m), 1155 (m), 1132 (m), 1109 (m), 1058 (m), 1014 (m), 925 (w), 871 (m), 850 (m), 806 (m), 742 (s), 709 (m), 698 (m), 667 (m), 628 (W), 603 (W).
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'H NMR (500 MHz, CDCl;) § = 8.11 (d, J = 8.9 Hz, 2 H), 7.42 (d, /= 8.9 Hz, 2 H), 7.30 (d, /= 8.2 Hz, 1 H), 7.21 (ddd, J= 1.2, 7.0, 7.9 Hz, 1 H), 7.16 (d, /= 7.9 Hz, 1 H),

8.0

Chemical Shift (ppm)

7.03 - 6.96 (m, 3 H), 6.55 (d, J = 8.5 Hz, 2 H), 6.42 (d, J= 0.9 Hz, 1 H), 5.64 (s, 1 H), 3.71 (s, 3 H), 3.69 (br s, 1 H), 2.82 (s, 3 H).
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13C NMR (126 MHz, CDCLy) § = 152.74, 148.05, 146.31, 137.49, 131.12, 129.66, 129.61, 128.70, 127.03, 123.48, 121.85, 119.70, 119.04, 117.44, 112.43, 109.29, 47.87,

32.67, 30.72.
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The mass spectrum of this compound was obtained using a direct probe. The following peaks were obtained:
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[6] Side products

6.1 Side product obtained from the reaction between 4-hydroxybenzaldehyde (11), indole (2a), /N-methylaniline (3a):
an example of a bis(indolyl)methane derivative
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'H NMR (500 MHz, CDCl3) 8 =7.93 (brs, 2 H), 7.41 (d, J= 8.2 Hz, 2 H), 7.37 (d, J= 7.9 Hz, 2 H), 7.23 (d, J = 8.5 Hz, 2H), 7.19 (ddd, J = 7.9, 7.0, 0.9 Hz, 2 H), 7.03 (ddd,
J=8.2,7.0,0.9 Hz, 2 H), 6.76 (d, J= 8.5 Hz, 2 H), 6.67 (d, J= 1.2 Hz, 2 H), 5.85 (s, 1 H).
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[7] Impure products

7.1 Impure product (6t) from reaction between 2-furfural (1t), indole (2a), N-methylaniline (3a)
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7.2 Impure product (6zz) from reaction between 4-methylbenzaldehyde (1b), 5-bromoindole (2d), /N-methylaniline
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