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Ethyl trans-2'-[(3-formyl-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4a).
'H NMR, 400 MHz, CDCl,
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Ethyl trans-2'-[(3-formyl-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4a).
C NMR, 100 MHz, CDCl,
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Ethyl trans-2'-(1H-benzimidazol-1-ylmethyl)cyclopropanecarboxylate (4b).

'H NMR, 400 MHz, CDCls
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Ethyl trans-2'-(1H-benzimidazol-1-ylmethyl)cyclopropanecarboxylate (4b).
C NMR, 100 MHz, CDCl,
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Ethyl cis-2'-[2-(3-formyl-1H-indol-1-yl)ethyl[cyclopropanecarboxylate (4e).
'H NMR, 400 MHz, CDCl;
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Ethyl cis-2'-[2-(3-formyl-1H-indol-1-yl)ethyl[cyclopropanecarboxylate (4e).
“C NMR, 100 MHz, CDCl;
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Ethyl cis-2'-[2-(1 H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4f).
'H NMR, 400 MHz, CDCl;
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Ethyl cis-2'-[2-(1 H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4f).
“C NMR, 100 MHz, CDCl;
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Ethy trans-2'-[2-(5,6-dimethyl-1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4h).

'H NMR, 400 MHz, CDCls
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Ethyl trans-2'-[2-(5,6-dimethyl-1H-benzimidazol-1-yl)ethyl[cyclopropanecarboxylate (4h).
“C NMR, 100 MHz, CDCl;
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Ethyl trans-2'-[2-(4,7-dimethoxy-1H-benzimidazol-1-yl)ethyl[cyclopropanecarboxylate (4i).
'H NMR, 400 MHz, CDCl;
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Ethyl trans-2'-[2-(4,7-dimethoxy-1H-benzimidazol-1-yl)ethyl[cyclopropanecarboxylate (4i).
“C NMR, 100 MHz, CDCl;
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Ethyl cis-2'-[3-(1 H-benzimidazol-1-yl)propyl[cyclopropanecarboxylate(4j).

'H NMR, 400 MHz, CDCls
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Ethyl cis-2'-[3-(1 H-benzimidazol-1-yl)propyl[cyclopropanecarboxylate(4j).
“C NMR, 100 MHz, CDCl;
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Ethyl trans-2'-[(3-cyano-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4c).
'H NMR, 400 MHz, CDCl;

2' 3
= = =
= = = 2
P =
= =
= = -
s
o 2 =
= =
=
=2 =
5 = =
= = i
a gy =
1:)V\{- 1
= - -
T L3 099 LR o 095 ass el
= o i S e
£ g EHZES g FEE33E &
=SEE| 328385 B $E%23z 3
X @ par X paris ge X & parts por Mion : 1H
3
a
[
e |
4 J
| 1
L =
gélé | -i
[
f
E |'| ' |
L) T 6.0 =0 4.0 N 20
m ZEE E= g==
ER3RAESE 5588 CEEE

X & parts per Million @ 1H

S18

12508

1206
12188

118



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Ethyl trans-2'-[(3-cyano-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4c).
C NMR, 100 MHz, CDCl,
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Ethyl trans-2'-[2-(3-cyano-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4g).

'H NMR, 400 MHz, CDCls

7
49

00 0102 03 04 05 06 07 05 09 L6 L1 12 LY L4 1S 16 17 L8 19 20 11 2213 24 15 26 2T 16 9 A0 A1 02 A3 M4 38 34 37 38 i)
T R e A PR PR R TP R AT s R

CN

4
5 N\ ’

= I~ :I_ l ' i|, n | (II Moar—"
< - f../ {1 T Y
: [ | = | f | !- H ||||]| n{ J\‘I ‘ill |'|i A
:-_ s E: . ﬂ : J% i 3 |I|| | |\ a
]| & L=t LV
1 = ;.i \/ II\ I ; _;'I W f \_ i ot \.
i . Flo
B A T w0 o = TOTTIT
g 3 LLE] §83%8¢% g 535888 §
‘!I-ﬁ i ll-'a
1 |
" LB I lﬂ 5 =
L ¥ l / il |
= = Am* = IR - 2o X a9
EREEEE Lt EEESd £83% 33§

S20



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Ethyl trans-2'-[2-(3-cyano-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4g).

3¢ NMR, 100 MHz, CDCl;

CN

4
5©f\g2 3
6 } CO,Et
- A
R T T _h[ !y ‘ ’ LE e
_lmxﬁnlmlmlmllmlmlmmmlmmdﬁmmmmf\)lmn
i 3% 58538 § 2 i 0§ 0§ B3

S21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Ethyl trans-2'-[3-(3-cyano-1H-indol-1-yl)propyl]cyclopropanecarboxylate (4k).
'H NMR, 400 MHz, CDCl;

CN
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Ethyl trans-2'-[3-(3-cyano-1H-indol-1-yl)propyl]cyclopropanecarboxylate (4k).
C NMR, 100 MHz, CDCl,

CN
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Ethyl trans-2'-[2-(1 H-indol-1-yl)ethyl]cyclopropanecarboxylate (4d).

'H NMR, 400 MHz, CDCls

3
A\ .
©j> A COEt
N
.

4d

= ! =
= =
| - 2
=3 3
a
= 2
=
=
o a
2
£ 3
E =
s & = =
= - =
s b= % e g gt =
3 psEsE Z=mn
8§ 8 E3355 23835352
= e X & parts pe X & parts per Million @ 1H

uw

m

10
LI
—

a0 7.0 0 S0 a0 30 2.0 Lo

3 A 3338 582 %75

16Mm
10k

X @ parts per Million @ 1H

S24



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Ethyl trans-2'-[2-(1 H-indol-1-yl)ethyl]cyclopropanecarboxylate (4d).

3¢ NMR, 100 MHz, CDCls
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2'-[(3-Formyl-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1a).
'H NMR, 400 MHz, DMSO-d;
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2'-[(3-Formyl-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1a).

1BC NMR, 100 MHz, DMSO—d;
CHO
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2'-(1H-benzimidazol-1-ylmethyl)-trans-cyclopropanecarboxylic acid (1b).

'H NMR, 400 MHz, DMSO—dj
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"-(1H-benzimidazol-1-ylmethyl)-trans-cyclopropanecarboxylic acid (1b).
C NMR, 100 MHz, DMSO-dj
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2'-[(3-Cyano-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1c).
'H NMR, 400 MHz, MeOH-d,

CN
4
5 \ )
6 N .
7 CO,H
1c \\5

- = -
= = = £
= ] 2
= . = =
ﬂ =
= = = -
= =
i £
=2 = =
= = 2
= < -
ad | ¢ 2 =
= g = -
T | T
= = l =
i8] _ = _ f -
3
:,: LT L2 108 106 1 Loz Lo
:1 - e y — -
a S3EEZ g 235284 2
E
= X 1 pa X 1 parts pec Millkon @ 1H
= =]
= 5 |
= -
P |
=
b= |
=
=
=
= = | ‘ g
; {
2 ” |
= I il
2 F 1
o )
E = I
B0 T G0 S 4.0 30 2.0
SRS aa S
g SEEEET LE 8222
X 1 parts per Millios @ TH

S30



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

2'-[(3-Cyano-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1c).
“C NMR, 100 MHz, MeOH-d,
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2'-[2-(1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1d).

'H NMR, 400 MHz, MeOH-d,
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2'-[2-(1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1d).

13C NMR, 100 MHz, MeOH-d,
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2'-[2-(3-Formyl-1H-indol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1e).
'H NMR, 400 MHz, CDCl;
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2'-[2-(3-Formyl-1H-indol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1e).
“C NMR, 100 MHz, CDCl;

CHO
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2'-[2-(1H-benzimidazol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1f).
'H NMR, 400 MHz, DMSO-d;
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2'-[2-(1H-benzimidazol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1f).
C NMR, 100 MHz, DMSO-d,
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2'-[2-(3-cyano-1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1g).

'H NMR, 400 MHz, MeOH-d,
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2'-[2-(3-cyano-1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1g).

13C NMR, 100 MHz, MeOH-d,
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2'-[2-(5,6-Dimethyl-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1h).

'H NMR, 400 MHz, DMSO—dj
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2'-[2-(5,6-Dimethyl-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1h).

13C NMR, 100 MHz, DMSO—d;
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2'-[2-(4,7-Dimethoxy-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1i).
'H NMR, 400 MHz, DMSO-d;
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2'-[2-(4,7-Dimethoxy-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1i).
C NMR, 100 MHz, DMSO-d;
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2'-[3-(1H-benzimidazol-1-yl)propyl]-cis-cyclopropanecarboxylic acid (Ij).
'H NMR, 400 MHz, MeOH-d,
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2'-[3-(1H-benzimidazol-1-yl)propyl]-cis-cyclopropanecarboxylic acid (Ij).

13C NMR, 100 MHz, MeOH-d,
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2'-[3-(3-Cyano-1H-indol-1-yl)propyl]-trans-cyclopropanecarboxylic acid (1k).

'H NMR, 400 MHz, MeOH-d,
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2'-[3-(3-Cyano-1H-indol-1-yl)propyl]-trans-cyclopropanecarboxylic acid (1k).
“C NMR, 100 MHz, MeOH-d,
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1,1a,2,8b-Tetrahydrocyclopropa(3,4]pyrrolo[1,2-afindole-8-carbaldehyde (2a).

'H NMR, 400 MHz, CDCls
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1,1a,2,8b-Tetrahydrocyclopropa(3,4]pyrrolo[1,2-afindole-8-carbaldehyde (2a).

13C NMR, 100 MHz, CDCls
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1-(Cyclopropylmethyl)-1H-indole-3-carbaldehyde (3a).

'H NMR, 400 MHz, CDCls
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1-(Cyclopropylmethyl)-1H-indole-3-carbaldehyde (3a).

13C NMR, 100 MHz, CDCls
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1,1a,8,8a-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]benzimidazole (2b).

'H NMR, 400 MHz, CDCls
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1,1a,8,8a-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]benzimidazole (2b).
C NMR, 100 MHz, CDCl,
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1-(Cyclopropylmethyl)-1H-benzimidazole (3b).

'H NMR, 400 MHz, CDCls
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1-(Cyclopropylmethyl)-1H-benzimidazole (3b).
“C NMR, 100 MHz, CDCl;

|
1 I
4 \a"'... " Ik‘.. I ) y NPT Ak A e :J TP PR

18 20 30 48 55 60 78 K0 50 100 100 110 130 140 150 160 17,0 180 19,0 20,0 210 120 130 240 150 260 170 208 198 300

S55



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbonitrile (2c).
'H NMR, 400 MHz, CDCl,
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1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbonitrile (2c).
C NMR, 100 MHz, CDCl;
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1-(2-Cyclopropylethyl)-1H-indole (3d).

'H NMR, 400 MHz, CDCls
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1-(2-Cyclopropylethyl)-1H-indole (3d).

13C NMR, 100 MHz, CDCl;
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbaldehyde (2¢).

'H NMR, 400 MHz, CDCls
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbaldehyde (2¢).

13C NMR, 100 MHz, CDCl;
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2f).

'H NMR, 400 MHz, MeOH-d,
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4[pyrido[1,2-a]benzimidazole (2f).

13C NMR, 100 MHz, MeOH-d,
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbonitrile (2g).

'H NMR, 400 MHz, CDCls
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbonitrile (2g).

13C NMR, 100 MHz, CDCls
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6,7-Dimethyl-1a,2,3,9b-tetrahydro-1H-cyclopropa3,4[pyrido[1,2-a]benzimidazole (2h).

'H NMR, 400 MHz, CDCls
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6,7-Dimethyl-1a,2,3,9b-tetrahydro-1H-cyclopropa3,4[pyrido[1,2-a]benzimidazole (2h).

13C NMR, 100 MHz, CDCl;
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5,8-Dimethoxy-1a,2,3,9b-tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2i).

'H NMR, 400 MHz, CDCls
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5,8-Dimethoxy-1a,2,3,9b-tetrahydro-1H-cyclopropa(3,4[pyrido[1,2-a]benzimidazole (2i).

13C NMR, 100 MHz, CDCl;
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1,1a,2,3,4,10b-Hexahydrocyclopropa(3,4]azepinof1,2-a]benzimidazole (2j).

'H NMR, 400 MHz, CDCls
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1,1a,2,3,4,10b-Hexahydrocyclopropa3,4]azepino[1,2-a]benzimidazole (2j).

13C NMR, 100 MHz, CDCl;
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1-(3-Cyclopropylpropyl)-1H-benzimidazole (3j).
'H NMR, 400 MHz, CDCl;
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1-(3-Cyclopropylpropyl)-1H-benzimidazole (3j).
C NMR, 100 MHz, CDCl;
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1,1a,2,3,4,10b-Hexahydrocyclopropaf3,4]azepino[1,2-afindole-10-carbonitrile (2k).

'H NMR, 400 MHz, CDCls
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1,1a,2,3,4,10b-Hexahydrocyclopropaf3,4]azepino[1,2-afindole-10-carbonitrile (2k).

13C NMR, 100 MHz, CDCls
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1-(3-Cyclopropylpropyl)-1H-indole-3-carbonitrile (3k).
'H NMR, 400 MHz, CDCl;
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1-(3-Cyclopropylpropyl)-1H-indole-3-carbonitrile (3k).

13C NMR, 100 MHz, CDCls

L

e

T a0 130.0

15

T
3388 1§

X : parts per Million : 13C

S77




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Methyl 4-(1H-benzimidazol-1-yl)butanoate (5a).
'H NMR, 400 MHz, CDCl;
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Methyl 4-(1H-benzimidazol-1-yl)butanoate (5a).
C NMR, 100 MHz, CDCl;
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Methyl 4-(3-cyano-1H-indol-1-yl)butanoate (5b).
'H NMR, 400 MHz, CDCls
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Methyl 4-(3-cyano-1H-indol-1-yl)butanoate (5b).
*C NMR, 100 MHz, CDCl;
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Methyl 5-(3-formyl-1H-indol-1-yl)pentanoate (5c).
'H NMR, 400 MHz, CDCls

CHO
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Methyl 5-(3-formyl-1H-indol-1-yl)pentanoate (5c).
*C NMR, 100 MHz, CDCl;

CHO
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Methyl 5-(1H-benzimidazol-1-yl)pentanoate (5d).

'H NMR, 400 MHz, CDCls
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Methyl 5-(1H-benzimidazol-1-yl)pentanoate (5d).

13C NMR, 100 MHz, CDCl;
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Methyl 5-(3-cyano-1H-indol-1-yl)pentanoate (5e).

'H NMR, 400 MHz, CDCls
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Methyl 5-(3-cyano-1H-indol-1-yl)pentanoate (5e).
*C NMR, 100 MHz, CDCls

CN
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Methyl 6-(1H-benzimidazol-1-yl)hexanoate (5f).
'H NMR, 400 MHz, CDCl,
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Methyl 6-(1H-benzimidazol-1-yl)hexanoate (5f).
C NMR, 100 MHz, CDCl;
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Methyl 6-(3-cyano-1H-indol-1-yl)hexanoate (59).

'H NMR, 400 MHz, CDCls
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Methyl 6-(3-cyano-1H-indol-1-yl) hexanoate (5g).
C NMR, 100 MHz, CDCl;

CN
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4-(1H-benzimidazol-1-yl)butanoic acid (6a).
'H NMR, 400 MHz, MeOH-d,
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4-(1H-benzimidazol-1-yl)butanoic acid (6a).
BC NMR, 100 MHz, MeOH-d,
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4-(3-Cyano-1H-indol-1-yl)b
'H NMR, 400 MHz, CDCls

CN
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4-(3-Cyano-1H-indol-1-yl)butanoic acid (6b).

13C NMR, 100 MHz, CDCls

CN
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5-(3-Formyl-1H-indol-1-yl)pentanoic acid (6¢).

'H NMR, 400 MHz, MeOH-d,
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5-(3-Formyl-1H-indol-1-yl)pentanoic acid (6¢).
C NMR, 100 MHz, MeOH-d,
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5-(1H-benzimidazol-1-yl)pentanoic acid (6d).
'H NMR, 400 MHz, MeOH-d,
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5-(1H-benzimidazol-1-yl)pentanoic acid (6d).
C NMR, 100 MHz, MeOH-d,
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5-(3-Cyano-1H-indol-1-yl)pentanoic acid (6e).
'H NMR, 400 MHz, MeOH-d,

CN
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5-(3-Cyano-1H-indol-1-yl)pentanoic acid (6e).
C NMR, 100 MHz, MeOH-d,

CN
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6-(1H-benzimidazol-1-yl) hexanoic acid (6f).
'H NMR, 400 MHz, MeOH-d,
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6-(1H-benzimidazol-1-yl) hexanoic acid (6f).
C NMR, 100 MHz, MeOH—d,
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6-(3-Cyano-1H-indol-1-yl) hexanoic acid (6g).
'H NMR, 400 MHz, MeOH-d,

CN
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6-(3-Cyano-1H-indol-1-yl)hexanoic acid (6g).
C NMR, 100 MHz, MeOH-d,

CN
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2,3-Dihydro-1H-pyrrolo[1,2-a]benzimidazole (7a).
'H NMR, 400 MHz, CDCl,
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2,3-Dihydro-1H-pyrrolo[1,2-a]benzimidazole (7a).

13C NMR, 100 MHz, CDCls
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1-Propyl-1H-benzimidazole (8a).
'H NMR, 400 MHz, CDCl,
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1-Propyl-1H-benzimidazole (8a).
13C NMR, 100 MHz, CDCl;
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2,3-Dihydro-1H-pyrrolo[1,2-alindole-9-carbonitrile (7b).
'H NMR, 400 MHz, CDCls
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2,3-Dihydro-1H-pyrrolo[1,2-afindole-9-carbonitrile (7b).
C NMR, 100 MHz, CDCl;
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6,7,8,9-Tetrahydropyrido[1,2-afindole-10-carbaldehyde (7c).

'H NMR, 400 MHz, CDCls
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6,7,8,9-Tetrahydropyrido[1,2-afindole-10-carbaldehyde (7c).

3¢ NMR, 100 MHz, CDCl;

16

2000 1900 1500 1700 1600 1S00 1400 1300 §200 1100 1000 SO0 SO0 TOO SO0 SO0

: § 7 %558 83 s I

X : paris per Milion 1 13C

S113



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

1,2,3,4-Tetrahydropyrido[1,2-a]benzimidazole (7d).

'H NMR, 400 MHz, CDCls
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1,2,3,4-Tetrahydropyridof[1,2-a]benzimidazole (7d).
3C NMR, 100 MHz, CDCl;
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6,7,8,9-Tetrahydropyrido[1,2-afindole-10-carbonitrile (7e).

'H NMR, 400 MHz, CDCls
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6,7,8,9-Tetrahydropyrido[1,2-afindole-10-carbonitrile (7e).

3¢ NMR, 100 MHz, CDCl;
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7,8,9,10-Tetrahydro-6H-azepino[1,2-a]benzimidazole (7f).
'H NMR, 400 MHz, CDCl3
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7,8,9,10-Tetrahydro-6 H-azepino[1,2-a]benzimidazole (7f).
B3C NMR, 100 MHz, CDCl;,
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1-Pentyl-1H-benzimidazole (8f).
'H NMR, 400 MHz, CDCl,
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1-Pentyl-1H-benzimidazole (8f).
13C NMR, 100 MHz, CDClj;
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7,8,9,10-Tetrahydro-6 H-azepino[1,2-afindole-11-carbonitrile (7g).
'"H NMR, 400 MHz, CDCl;
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7,8,9,10-Tetrahydro-6 H-azepino[1,2-afindole-11-carbonitrile (7g).

3¢ NMR, 100 MHz, CDCl;
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1-pentyl-1H-indole-3-carbonitrile (8g).

'H NMR, 400 MHz, CDCls
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1-pentyl-1H-indole-3-carbonitrile (8g).

3¢ NMR, 100 MHz, CDCl;
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