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Abstract

A novel proton-catalyzed [3+2]-type
cyclodimerization of 3-vinylindoles is reported leading to fused
cyclopenta[b]indoles, contrasting
to the normal [4+2]-cycloaddition pathway.
The development of a general, high yielding version of the reaction
catalyzed by zinc bromide in toluene is described.
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cycloaddition - Lewis acid - fused indoles - alkenes
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49.4, 55.4, 55.5, 63.7, 111.2, 111.7, 113.8, 113.9, 117.0, 119.5,
119.6, 119.7, 119.9, 120.9, 122.0, 122.2, 125.0, 126.4, 129.2, 130.9,
132.6, 136.6, 136.9, 141.0, 143.8, 158.2, 158.3. HRMS (CI): m/z [M]+ calcd
for C34H30N2O2: 498.2307;
found: 498.2297.

            
1-(4-Bromobenzyl)-2-(4-bromophenyl)-1,2,3,4-tetrahydro-3-(1
            H
            -indol-3-yl)cyclopenta[
            b
            ]indole
(3d): yield: 91%. ¹H NMR (600
MHz, CDCl3): δ = 3.01 (1 H, dd, J = 6.6, 13.8 Hz), 3.23 (1 H,
dd, J = 5.4, 13.8 Hz), 3.65
(1 H, t, J
            HH = 7.2
Hz), 3.88 (1 H, m), 4.54 (1 H, d, J
            HH = 7.2
Hz), 6.71 (1 H, d, J
            HH = 2.4
Hz), 6.78 (1 H, d, J
            HH = 7.8
Hz), 6.90 (1 H, t, J
            HH = 7.5
Hz), 7.01 (4 H, m), 7.15 (4 H, m), 7.21 (1 H, d, J
            HH = 7.8
Hz), 7.29 (2 H, d, J
            HH = 8.4
Hz), 7.32 (1 H, d, J
            HH = 8.4
Hz), 7.39 (2 H, d, J
            HH = 8.4
Hz), 7.69 (1 H, br s, NH), 7.90 (1 H, br s, NH). ¹³C
NMR (150 MHz, CDCl3): 
δ = 29.9,
46.7, 48.9, 63.7, 111.3, 111.9, 116.4, 119.2, 119.6, 119.8, 120.1,
120.2, 120.4, 121.3, 122.1, 122.4, 129.9, 131.4, 131.7, 131.8, 136.9,
138.8, 141.1, 143.3, 143.6. HRMS (CI): m/z [M]+ calcd
for C32H24N2Br2: 594.0306; found:
594.0317.

            
1,2,3,4-Tetrahydro-3-(1
            H
            -indol-3-yl)-2-(thiophen-2-yl)-1-[(thiophen-2-yl)methyl]cyclopenta[
            b
            ]indole
(3e): yield: 77%. ¹H NMR (600
MHz, CDCl3): δ = 3.35 (1 H, dd, J = 6.6, 15.0 Hz), 3.59 (1 H,
dd, J = 4.2, 14.4 Hz), 3.94
(1 H, ddd, J
            HH = 1.9,
4.6, 8.7 Hz), 4.10 (1 H, t, J
            HH = 8.0
Hz), 4.69 (1 H, d, J
            HH = 8.4
Hz), 6.78 (1 H, d, J
            HH = 3.6
Hz), 6.84 (1 H, d, J
            HH = 3.0
Hz), 6.86 (2 H, m), 6.92 (2 H, m), 6.95 (1 H, d, J
            HH = 2.4
Hz), 7.07 (1 H, m), 7.12 (4 H, m), 7.19 (1 H, d, J
            HH = 4.2 Hz),
7.24 (1 H, m), 7.34 (1 H, d, J
            HH = 8.4
Hz), 7.84 (1 H, s, NH), 8.05 (1 H, s, NH). ¹³C
NMR (150 MHz, CDCl3): δ = 33.9, 47.1,
50.3, 58.7, 111.3, 111.8, 115.8, 119.4, 119.6, 119.8, 119.9, 120.0,
121.2, 122.3, 122.6, 123.7, 124.0, 124.8, 125.0, 126.3, 126.6, 127.0,
136.9, 140.7, 142.1, 143.6, 146.9. HRMS (CI): m/z [M]+ calcd
for C28H22N2S2: 450.1224;
found: 450.1214.
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