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Synthetic optimisation for indoles 1, 3, 5 and 15
Table S1. Nucleophilic substitution on indole 6 using NaOAc, to give indole 15

0) 0)

Cl OAc

\_pn Conditions \_pn

N N

H 6 H 15
Entry Solvent NaOAc t t 15 6

(equiv)  (hr)  (°C) (%) (%)
A DMF 1 5 60 70 22
B DMSO 1 5 60 91 3
C MeCN 1 5 60 1 98
D 1-Methoxy- 1 5 60 5 94
2-propanol

E H,O 1 5 60 - 99
F 'BuOH 1 5 60 - 99
G DMSO 1.2 2.5 60 93 (90) -
H DMSO 2.0 2.5 60 93 -
I DMSO 5.0 2.5 60 93 -
J DMSO 1.2 1 80 92 -
K DMSO 1.2 0.5 100 92 -

“Conversion by integration of HPLC peaks detected at 254 nm. » Isolated yield.
Conditions: 6 (0.10 g, 0.37 mmol), NaOAc  and solvent (2.5 ml) was stirred at the

given temperature in a sealed reaction vessel, and monitored by HPLC-MS.
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Table S2. Hydrolysis of indole 15 to give alcohol §

© OAc © OH
\_pp, Conditions N\ pn
N N
H 15 H 5
Entry Solvent Reagent Equiv t t 5¢ 15¢
(hr)  (°C) (%) (%)
A MeOH HCI1 (4M aq) 2 3 60 61 4
B MeOH NaOH (2M aq) 2 3 60 81 -
C MeOH NaOMe 2 3 60 80 2
D MeOH HCI1 (4M aq) 3 5 40 74 10
E MeOH NaOMe 2 5 40 61 -
F THF HCl 4Maq) 24 8 40 7 8
G THF HCl1 (4M aq) 29 4.5 50 68 (75%)" 5
H Dioxane  HCI (4M aq) 29 1.5 50 66 9

“Conversion by integration of HPLC peaks detected at 254 nm. »Isolated yield.
Conditions: 15 (0.04-0.08 g, 0.14-0.27 mmol), reagent _and solvent (2 ml) was stirred

at the given temperature in a sealed reaction vessel, and monitored by HPLC-MS.
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Table S3. Nucleophilic substitution on indole 6 using NaNj3 to give azide 3

© cl © Ng
\_pn Conditions N\ p
N N
6 H 3
Entry Solvent NaNj; t t 3¢ 6“
(equiv)  (min) (°C) (%) (%)
A DMF 1 150 60 85 3
B DMSO 1 150 60 69 2
C MeCN 1 150 60 53 46
D 1-Methoxy- 1 150 60 57 33
2-propanol
E Acetone/H,0” 1 150 60 63 30
F 'BuOH 1 150 60 5 94
G MeCN 1.1 150 80 88 4
H DMSO 1.1 60 60 39 1
I DMSO 1.2 15 60 61 1
J DMSO 1.2 120 r.t 96 (90)° 1

“ Conversion by integration of HPLC peaks detected at 254 nm; SM — Starting
material. ” 4:1 ratio. © Isolated yield.
Conditions: 6 (0.075 g, 0.28 mmol), NaNj3 and solvent (2 ml) was stirred at the given

temperature in a sealed reaction vessel, and monitored by HPLC-MS.
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Table S4. Nucleophilic substitution on indole 6 using amine 33 to produce GPRC6A

antagonist 1

0
NN
Ph \_pe ©
Holy @ 38 N
6 Me/N\«/u\N/\j H o
L_o

Ratio 6:1 (%) Ratio 6:1 (%)

e) Solvent,
Cl NaHCOs, (Nal), 0
60 °C

IZ_

Entry  Solvent Nal

(t=1hr) (t=8hr)
1 Acetone - 68 : 32 22:78
2 Acetone 20 mol% 10:90 1:99
3 CH;CN - 39:61 14 : 86
4 CH3;CN 20 mol% 13:87 5:95
5 DMF - 30:70 7:93
6 DMF 20 mol% 13:87 5:95
7 DMSO - 27:73 7:93
8 DMSO 20 mol% 20: 80 5:95

Conditions: Indole 6 (1 equiv), amine 33 (1 equiv), NaHCO; (2.5 equiv) with or
without added Nal (0.2 equiv) was suspended in anhydrous solvent (8§ ml/mmol) in a
microwave vial, sealed and heated at 60 'C in an oil bath. Aliquots were examined by
HPLC-MS after 1 and 8 hr. The ratio between starting material 6 and product 1

detected at 254 nm is shown not accounting for formed side products.
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2-(Methyl(2-morpholino-2-oxoethyl)amino)-1-(2-phenyl-1H-indol-3-yl)ethanone (1)

"H NMR, 500 MHz, CDCl;
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2-(Methyl(2-morpholino-2-oxoethyl)amino)-1-(2-phenyl-1H-indol-3-yl)ethanone (1)
C NMR, 125 MHz, CDCl;
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2-Azido-1-(2-phenyl-1H-indol-3-yl)ethanone (3)

"H NMR, 400 MHz, DMSO-d;
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2-Azido-1-(2-phenyl-1H-indol-3-yl)ethanone (3)
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2-Amino-1-(2-phenyl-1H-indol-3-yl)¢thanone (4)
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2-Amino-1-(2-phenyl-1H-indol-3-yl)ethanone (4)
3C NMR, 100 MHz, DMSO-d;
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2-Hydroxy-1-(2-phenyl-1H-indol-3-yl)ethanone (5)
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2-(2-Phenyl-1H-indol-3-yl)ethanamine (9)
3C NMR, 100 MHz, CDCls
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2-Ox0-2-(2-phenyl-1H-indol-3-yl)ethyl acetate (15)

"H NMR, 400 MHz, CDCl;
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2-Chloro-1-(2-(3-methoxyphenyl)-1H-indol-3-yl)ethanone (21)
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2-chloro-1-(2-(4-chlorophenyl)-1H-indol-3-yl)ethanone (22)

"H NMR, 300 MHz, DMSO-d;
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2-(4-Phenyl-1H-1,2,3-triazol-1-yl)-1-(2-phenyl-1H-indol-3-yl)ethanone (26)
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tert-Butyl-methyl(2-0x0-2-((2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)ethyl)-carbamate (31)
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tert-Butyl-methyl(2-0x0-2-((2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)ethyl)-
carbamate (31)

3C NMR, 100 MHz, CDCls
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o \NJ\/N\BOC tert-Butyl-methyl(2-o0xo-2-((2-0x0-2-(2-phenyl-
1H-indol-3-yl)ethyl)amino)ethyl)-carbamate (31)
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3-Amino-N-(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)pyrazine-2-carboxamide (32)
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3-Amino-N-(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)pyrazine-2-carboxamide (32)
C NMR, 100 MHz, DMSO-d;
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Methyl 2-(methyl(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)acetate (35)

"H NMR, 500 MHz, CDCl;
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Methyl 2-(methyl(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)acetate (35)
“C NMR, 125 MHz, CDCl;
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2-(Methyl(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)-/NV-(prop-2-yn-1-yl)acetamide (36)

"H NMR, 500 MHz, CDCl;
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2-(Methyl(2-0x0-2-(2-phenyl-1H-indol-3-yl)ethyl)amino)-N-(prop-2-yn-1-yl)acetamide (36)
C NMR, 125 MHz, CDCl;
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2,2,2-trifluoro-1-(2-phenyl-1H-indol-
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tert-Butyl 3-formyl-2-phenyl-1H-indole-1-carboxylate (39)
"H NMR, 500 MHz, CDCl;
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C NMR, 125 MHz, CDCl,

—114.98

—85.14

77.41

76.91

27.52

o) H
BB
= N
A
Boc
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm

)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

1-(tert-Butoxycarbonyl)-2-phenyl-1H-indole-3-carboxylic acid (40)
"H NMR, 500 MHz, CDCl;
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1-(tert-Butoxycarbonyl)-2-phenyl-1H-indole-3-carboxylic acid (40)
“C NMR APT, 125 MHz, CDCl;
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N,N-Dibenzyl-2-0x0-2-(2-phenyl-1H-indol-3-yl)acetamjde (42)
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tert-Butyl 3-((2-methoxy-2-oxoethyl)(methyl)carbamoyl)-
2-phenyl-1H-indole-1-carboxylate (44)
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tert-Butyl 3-(methyl(2-morpholing-2-oxoethyl)carbamoyl)-
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tert-Butyl 3-(methyl(2-morpholino-2-oxoethyl)carbamoyl)-
2-phenyl-1H-indole-1-carboxylate (45)
C NMR APT, 125 MHz, CDCl,
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2-(N-Methyl-2-phenyl-1H-indole-3-carboxamido)acetic acid (46)
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N-Methyl-N-(2-morpholino-2-oxoethyl)-2-phenyl-1H-indole-3-carboxamide (47)
"H NMR, 500 MHz, DMSO-d;
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N-Methyl-N-(2-morpholino-2-oxoethyl)-2-phenyl-1H-indole-3-carboxamide (47)
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T=25°C

N-Methyl-N-(2-morpholino-2-oxoethyl)-2-phenyl-1H-indole-3-carboxamide (47)
"H NMR, 300 MHz, DMSO-d;
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Cyclohexyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (53)

"H NMR, 400 MHz, DMSO-d;
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Cyclohexyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (53)
“C NMR, 100 MHz, DMSO-d;
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Cyclohexyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (53)
HSQC, 400 MHz, DMSO-d,
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Cyclopentyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (54)

"H NMR, 400 MHz, DMSO-d;

Il /
Il

~ "ZT

00¢

86°L
vie
60°L

96°L

ST T

wmm.o

1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 f (p%?n) 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

12.0



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

1 WSS W T NZ2RR [
Cyclopentyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (54)
C NMR, 100 MHz, DMSO-d;
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Cyclopentyl(4-((2-phenyl-1H-indol-3-yl)-methyl)piperazin-1-yl)methanone (54)
HSQC, 400 MHz, DMSO-d,

—5

—10

-15

50

55

60

65

g
5

N I s e e o e e s B s e e e o e L s s e e e e e e
8 37 36 35 34 33 32 31 30 29 28 27,26 25 24 23 22 21 20 19

f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

00,
10°L
20,
0L
0L
60°L
60°L
WL
WL
32
gL
gL
Le'L
SE€L
9€°L
9€°L

mw.m%u
wm.hw
6€°L
'L
6¥'L
6¥'L
162
[4=A
(A
99°L
89°L
eLL
98°'L
8L
88,
88,
68°'L
68°L

8E'H—

phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (55)
DMSO-dg

((2-
"H NMR, 400 MHz,
Ph

Cyclobutyl(4-

F-soe
HI 102
Hlmm‘_

wmo.m
WNO.N

[1%4
H\.wo.v
H_”loo.N

1.5 11.0 10.5 10.0 9.5

12.0




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

....... Lo - <

© 16 Qi 000N —o® - @ NP
< HOOANANN az2 T S alaial
= PR2IEET - - = [rogtogre}

Cyclobutyl(4-((2-phenyl-1H-indol-3-yl)methyl)piperazin-1-yl)methanone (55)
“C NMR, 100 MHz, DMSO-d;
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Cyclopropyl(4-((2-phenyl-1H-indol-3-yl)methyl)-1,4-diazepan-1-yl)methanone (56)
"H NMR, 300 MHz, DMSO-d;
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Cyclopropyl(4-((2-phenyl-1H-indol-3-yl)methyl)-1,4-diazepan-1-yl)methanone (56)
“C NMR APT, 125 MHz, DMSO-dj
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2-(Methyl((2-phenyl-1H-indol-3-yl)methyl)amino)-/V-(prop-2-yn-1-yl)acetamide (57)

"H NMR, 300 MHz, CDCl;
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2-(Methyl((2-phenyl-1H-indol-3-yl)methyl)amino)-N-(prop-2-yn-1-yl)acetamide (57)
BC NMR, 75 MHz, CDCl;
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2-(Methyl((2-phenyl-1H-indol-3-yl)methyl)amino)-1-morpholinoethanone (58)

'"H NMR, 500 MHz, MeOD
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2-(Methyl((2-phenyl-1H-indol-3-yl)methyl)amino)-1-morpholinoethanone (58)
C NMR APT, 125 MHz, MeOD
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tert-Butyl (2-(2-phenyl-1H-indol-3-yl)ethyl)carbamate (60)

"H NMR, 500 MHz, CDCl;

NHBoc

7 "ZT

7 N\

[F

)

%vm.m

86°L

96°L

;—r'@n.o

%”wm.o L
SEL

86°L
¥0'C
00¢
00°L

%mm.o

5
f1 (ppm)

7.5

1.5 1.0 0.5 0.0

2.0

25

3.0

3.5

4.0

45

5.5

6.0

6.5

7.0

8.0

9.5 9.0 8.5

10.0



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

o ONDYTOT — (=¥ =) n O
S Q0O N=ANS ORF 8L
© VWM OO W AN o

2 PR IXNN - g

tert-Butyl (2-(2-phenyl-1H-indol-3-yl)ethyl)carbamate (60)
B3C NMR, 125 MHz, CDCl;
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N-Methyl-2-(2-phenyl-1H-indol-3-yl)ethanamine (61)
"H NMR, 500 MHz, CDCl;
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N-Methyl-2-(2-phenyl-1H-indol-3-yl)ethanamine (61)
B3C NMR, 125 MHz, CDCl;

N.Me
H

N
N—ph

Z N
H

T T T T T T T T T T T T T T T T T
130.5 130.0 1295 129.0 1285 128.0 1275 127.0 1265 |
1 (ppm)

|0 PR S————

52.67

36.47

25.08

T . T . T . T . T . . T . T . T . T . T . T . T . T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2012

7.259 CDCI3
<7254

2-Chloro-1-morpholinoethanone (62)
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2-Chloro-1-morpholinoethanone (62)
C NMR, 100 MHz, CDCl;
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2-(Methyl(2-(2-phenyl-1H-indol-3-yl)ethyl)amino)-1-morpholinoethanone (63)

"H NMR, 500 MHz, CDCl;
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2-(Methyl(2-(2-phenyl-1H-indol-3-yl)ethyl)amino)-1-morpholinoethanone (63)
C NMR, 125 MHz, CDCl;

O
e
Me O

S—Pph
N
H

o

77.42 CDCI3

76.91

66.93
66.91

~Ces.

—61.57

—57.88

——46.08

il

4217
4212

<42,

22.76

. T . . T .
210 200 190 180 170 160 150 140 130 120 110 100
1 (ppm)

90

80

70

60

50



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012
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Cyclohexyl(piperazin-1-yl)methanone (64)
"H NMR, 300 MHz, DMSO-d;
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Cyclohexyl(piperazin-1-yl)methanone (64)
“C NMR, 75 MHz, MeOD
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Cyclopentyl(piperazin-1-yl)methanone (65)
"H NMR, 300 MHz, DMSO-d;
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Cyclopentyl(piperazin-1-yl)methanone (65)
“C NMR, 75 MHz, MeOD
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Cyclobutyl(piperazin-1-yl)methanone hydrochloride (66)
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Cyclobutyl(piperazin-1-yl)methanone hydrochloride (66)
3C NMR, 100 MHz, D,O-DMSO-d;
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Cyclopropyl(1,4-diazepan-1-yl)methanone hydrochloride (67)
"H NMR, 300 MHz, DMSO-d;
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Cyclopropyl(1,4-diazepan-1-yl)methanone hydrochloride (67)
C NMR, 75 MHz, DMSO-d;
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