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Supporting Information

General Information. All reactions were under air atmosphere. All cyanoacetamides are
prepared as the procedure described in the reference. ' All other reagents and solvents are
purchased without further purification. Analytical thin-layer chromatography (TLC) was
preformed on SiO; plates on Alumina available from Whatman. Visualization was
accomplished by UV irradiation at 254 nm, or by staining with any one of the following
reagents: iodine, ninhydrin (0.3% w/v in glacial acetic acid/n-butyl alcohol 3:97),
Vaughn’s reagent (4.8 g of (NH4)sM070,4°4H,0 and 0.2 g of Ce(S0O4),°4H,0 in 10 mL
of conc. HxSO4 and 90 mL of H,O). Flash column chromatography was performed using
SiO, 60 (particle size 0.040-0.055 mm, 230-400 mesh, EMD science distributed by
Bioman), Preparative TLC was conducted using Preparative Silica gel TLC plates (1000
pm, 20cmx20cm).

Proton and carbon NMR spectra were obtained on Bruker Avance™ 600 MHz NMR
spectrometer. Chemical shifts are reported as O values in parts per million (ppm) as
referenced to residual solvent. 1H NMR spectra are tabulated as follows: chemical shift,
multiplicity (s = singlet, bs = broad singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), coupling constant(s), and number of protons. High Resolution Mass spectra
were obtained at the University of Pittsburgh Mass Spectrometry facility. LC-MS
analysis was performed on an SHIMADZU instrument, using an analytical C18 column
(Dionex Acclaim 120 A, 2.1 x 50 mm, 3.0 um, 0.2 mL/min).

One-pot procedure for preparation of 2-amino-1H-indole-3-carboxamide (3-n, n =
1-23): In a 50 ml flask equipped with stir bar added cyanoacetamide (2a-n, 1.0 mmol, 1.0
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equiv.) in dry DMF (0.2 M) and NaH (60% dispersion in mineral oil, 1.0 equiv.). After
10 min, 2-fluoronitrobenzene or analogous (1.0 equiv.) was added and the reaction was
stir at room temperature for 24 h. The reaction becomes deep purple. Then 0.2 N HCI
(1.0 equiv.) was added following FeCls (3 equiv.) and Zn dust (10 equiv.). The reaction
was heated to 100 °C for 1 h. Cool the reaction down and the crude reaction was added
20 ml water. The crude reaction was filtered, washed with 25 ml ethyl acetate. The
solution was extracted with ethyl acetate (20 ml X 2). The combined organic phase was
washed by 0.2 N HCl 10 ml and brine 10 ml. The organic phase was dried with
anhydrous sodium sulfate and the solvent was removed. The crude product was purified
with chromatography.

product was purified by short silica gel column chromatography

with 5% methanol in ethyl acetate as yellow oil. HRMS ESL-TOF
NN for C;3H7N3ONa (M+Na®") found: m/z: 254.1288; Calc. Mass

N 2 254.1269; "H NMR (DMSO-ds, 600 MHz): & 10.54 (s, 1H), 7.53 (d,

H J =7.8 Hz, 1H), 7.10 (d, J = 7.8 Hz, 1H), 6.93 (t, ] = 7.8 Hz, 1H),
6.85 (t,J =7.8 Hz, 1H), 6.70 (s, 2H), 6.67 (t,J = 6.6 Hz, 1H), 3.27 (m, 2H), 1.51 (m, 2H),
1.32 (m, 2H), 0.91 (t, ] = 7.2 Hz, 3H) ppm; °C NMR (DMSO-ds, 150 MHz): & 167.2,
152.8, 132.7, 125.7, 120.2, 118.8, 116.8, 110.1, 86.8, 38.5, 32.5, 20.2, 14.3 ppm.

\/\/H 2-Amino-N-butyl-1H-indole-3-carboxamide (3-1): The crude
N
0]

V 2-Amino-N-cyclopropyl-1H-indole-3-carboxamide (3-2): The crude

product was purified by short silica gel column chromatography with

HN. 5 5% methanol in ethyl acetate as light yellow oil. HRMS ESL-TOF for

CioH14N3O (M+H") found: m/z: 216.1128; Calc. Mass 216.1137. 'H

A\ NH, NMR (CDCls, 600 MHz): 6 9.95 (s, 1H), 7.12 (d, J = 7.8 Hz, 1H), 7.02

N (d, J =7.8 Hz, 1H), 6.98 (t, J = 7.8 Hz, 1H), 6.89 (t,J = 7.8 Hz, 1H),

H 6.26 (s, 2H), 5.92 (s, 1H), 2.80 (m, 1H), 0.72-0.75 (m, 2H), 0.55-0.58

(m, 1H) ppm; °C NMR (CDCls, 150 MHz): & 169.7, 152.6, 132.5, 125.1, 121.0, 119.9,
115.7,110.3, 87.1, 22.4, 7.1 ppm.

N-Allyl-2-amino-1H-indole-3-carboxamide (3-3): The crude

') product was purified by silica gel chromatography with 5% methanol

in ethyl acetate light yellow oil. HRMS ESL-TOF for C;,H3N3ONa

AN NH, (M+Na") found: m/z: 238.0967; Calc. Mass 238.0956; 'H NMR

N (DMSO-ds, 600 MHz): 6 10.64 (s, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.17

H (d, J=7.8 Hz, 1H), 6.99 (t, ] = 7.8 Hz, 1H), 6.80-6.94 (m, 2H), 6.90

(s, 2H), 5.95-6.01 (m, 1H), 5.16 (d, J = 17.2 Hz, 1H), 5.14 (d, J = 10.2 Hz, 1H), 3.96 (s,

2H) ppm; BC NMR (DMSO-ds, 150 MHz): § 166.5, 152.5, 136.9, 132.2, 125.1, 119.8,
118.4,116.3,114.2, 109.6, 86.1, 40.7 ppm.
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o/» 2-Amin0-N-(3-m0rpholin0pr0pyl)-.1_H-ind01.e.-3-
k/ carboxamide (3-4): The crude product was purified by silica
N\/\/H gel chromatography with 50% methanol in ethyl acetate as

0 yellow solid. HRMS ESL-TOF for CisH»3N40, (M+H") found:

m/z: 303.1835; Calc. Mass 303.1821; '"H NMR (DMSO-dgs, 600

N NH MHz): 6 10.56 (s, 1H), 7.53 (d, J = 7.8 Hz, 1H), 7.10 (d, J =
N 2 7.8 Hz, 1H), 6.93 (t, ] = 7.8 Hz, 1H), 6.85 (t, ] = 7.8 Hz, 1H),
H 6.76 (t,J = 5.4 Hz, 1H), 6.70 (s, 2H), 3.56 (t, J = 4.2 Hz, 4H),

3.31 (m, 2H), 2.34 (m, 6H), 1.69 (m, 2H) ppm; C NMR (DMSO-ds, 150 MHz): & 167.2,
152.8, 132.7, 125.6, 120.2, 118.9, 116.8, 110.1, 86.8, 66.6, 57.1, 53.9, 37.7, 26.9 ppm.

/\/H 2-Amino-N-(2-methoxyethyl)-1H-indole-3-carboxamide  (3-5):

o The crude product was purified by silica gel chromatography with

N\ _NH 5% methanol in ethyl acetate as yellow solid. ESL-TOF for

N 2 CpHigN3;0, (M+H) found: m/z: 234.1232; Calc. Mass 234.1243;

H 'H NMR (CDCls, 600 MHz): & 8.60 (s, 1H), 7.34 (d, J = 7.8 Hz,

1H), 7.13 (t, J = 7.8 Hz, 1H), 7.12 (d, J = 7.8 Hz, 1H), 7.02 (d, J =

7.8 Hz, 1h), 6.22 (t, ] = 5.4 Hz, 1H), 6.03 (s, 2H), 3.68 (q, J = 5.4 Hz, 2H), 3.59 (t,J =54

Hz, 2H), 3.43 (s, 3H) ppm; "C NMR (CDCls, 150 MHz): & 167.8, 151.7, 132.2, 125.2,
121.2,119.9, 116.0, 110.1, 87.8, 71.7, 58.9, 38.8 ppm.

2-Amino-N-(2,4-dichlorophenethyl)-1H-indole-3-

Cl carboxamide (3-6): The crude product was purified by

H silica gel chromatography with 5% methanol in ethyl acetate

cl N as yellow solid. HRMS ESL-TOF for C;7H;sCl,N;ONa

O (M+Na") found: m/z: 370.0467; Calc. Mass 370.0490; 'H

N\ NMR (DMSO-ds, 600 MHz): 6 10.56 (s, 1H), 7.57 (s, 1H),

M2 748 (d,J =7.8 Hz, 1H), 7.32-7.40 (m, 2H), 7.10 (d, J = 7.2

H Hz, 1H), 6.92 (t, J = 7.8 Hz, 1H), 6.85 (t, J] = 7.8 Hz, 1H),

6.82 (t, J = 6.0 Hz, 1H), 6.71 (s, 2H), 3.52 (q, J = 6.0 Hz,

2H), 2.97 (t, ] = 7.2 Hz, 2H) ppm; °C NMR (DMSO-ds, 150 MHz): § 167.2, 152.9, 137.1,

134.6, 132.8, 132.7, 131.9, 129.1, 127.7, 125.6, 120.2, 118.9, 116.8, 110.1, 86.7, 38.5,
33.5 ppm;

N-(2-(1H-indol-3-yl)ethyl)-2-amino-1H-indole-3-
carboxamide (3-7): The crude product was purified by silica
gel chromatography with 10% methanol in ethyl acetate as
dark yellow solid. HRMS ESL-TOF for C;oH;sN4ONa

(M+Na") found: m/z: 341.1365; Calc. Mass 341.1378. 'H
NMR (DMSO-ds, 600 MHz): & 10.95 (s, 1H), 10.73 (s, 1H),
7.71 (d,J =72 Hz, 1H), 7.49 (d,J = 7.2 Hz, 1H), 7.40 (d, ] =
7.2 Hz, 1H), 7.26 (s, 1H), 7.16 (d, J =7.2 Hz, 1H), 7.13 (t, ] =
7.2 Hz, 1H), 7.05 (t, J =7.2 Hz, 1H), 6.97 (t, J = 7.2 Hz, 1H), 6.91 (t, J = 7.2 Hz, 1H),

\ NH



6.81 (s, 3H), 3.63 (s, 2H), 3.03 (t, J = 6.0 Hz, 2H) ppm; °C NMR (DMSO-ds, 150 MHz):
8 166.7, 152.4, 136.2, 132.2, 127.9, 125.1, 122.5, 120.9, 119.7, 118.5, 118.3, 118.1, 116.2,
112.2, 111.3, 109.6, 86.3, 25.9 ppm.

/\/H 2-Amino-N-(2-hydroxyethyl)-1H-indole-3-carboxamide  (3-8):

o) The crude product was purified by silica gel chromatography with

15% methanol in ethyl acetate as yellow oil. HRMS ESL-TOF for

N NH, CuHisN;ONa (M+Na") found: m/z: 242.0916; Calc. Mass

N 242.0905; "H NMR (DMSO-ds, 600 MHz): & 10.58 (s, 1H), 7.49 (d,

H J=7.2Hz, 1H), 7.12 (d, J = 7.2 Hz, 1H), 6.95 (t, J = 7.2 Hz, 1H),

6.86 (t, ] = 7.2 Hz, 1H), 6.73 (s, 2H), 6.63 (t, J = 6.0 Hz, 1H), 4.80 (t, J = 5.4 Hz, 1H),

3.52 (q, J = 6.0 Hz, 2H), 3.37 (q, J = 6.0 Hz, 2H) ppm; °C NMR (DMSO-ds, 150 MHz):
0 167.5,152.9,132.8, 125.6, 120.3, 118.9, 116.6, 110.2, 86.6, 61.0, 41.7 ppm.

N (2-Amino-6-(trifluoromethyl)-1H-indol-3-yl)(4-
/w phenethylpiperazin-1-yl)methanone: (3-9): The crude
N o product was purified by silica gel chromatography with 20%

methanol in ethyl acetate as yellow solid. HRMS ESL-TOF for
CoHxuF3N,O (M+HY) found: m/z: 417.1895; Calc. Mass
NH2 417.1902; '"H NMR (CDCls, 600 MHz): 5 10.08 (s, 1H), 7.28-

7.33 (m, 3H), 7.19-7.26 (m, 4H), 7.10 (s, 1H), 5.44 (s, 2H), 3.70

(m, 4H), 2.83 (m, 2H), 2.67 (m, 2H), 2.59 (s, 4H) ppm; "*C
NMR (CDCls, 150 MHz): § 169.0, 152.8, 139.9, 131.1, 128.6, 128.4, 128.2, 126.2, 126.1,
125.0 (q, J = 270 Hz), 121.4 (q, J = 29 Hz), 117.8, 116.7, 107.1, 87.7, 53.4, 45.7, 33.4

ppm.
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carboxamide (3-10): The crude product was purified by silica

gel chromatography with 5% methanol in ethyl acetate as yellow

HN._o  solid. HRMS ESL-TOF for C;sH,;sF3N;ONa (M+Na") found: m/z:

348.1326; Calc. Mass 348.1300; '"H NMR (DMSO-dg, 600 MHz):

A\ NH, 0 10.84 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.40 (s, 1H), 7.23 (d, J

FsC N = 7.8 Hz, 1H), 6.97 (s, 2H), 6.50 (d, J = 8.4 Hz, 1H), 3.75-3.83

H (m, 1H), 1.82 (d, J = 12.0 Hz, 2H), 1.73 (d, J = 13.2 Hz, 2H),

1.60 (d, J = 12.6 Hz, 1H), 1.42 (q, J = 12.0 Hz, 2H), 1.31 (q, J = 12.6 Hz, 2H), 1.17 (q, J

= 13.2 Hz, 1H) ppm; >C NMR (DMSO-ds, 150 MHz): § 166.0, 154.4, 132.0, 128.9,

126.1 (q, J = 270 Hz), 118.6 (q, J = 30 Hz), 116.9, 116.7, 106.7, 87.5, 47.8, 33.1, 25.8,
25.5 ppm.

Q 2-Amino-N-cyclohexyl-6-(trifluoromethyl)-1H-indole-3-

2-Amino-N-(4-fluorobenzyl)-6-(trifluoromethyl)-1H-indole-3-carboxamide  (3-11):
The crude product was purified by silica gel chromatography with 5% methanol in ethyl
acetate as yellow solid. HRMS ESL-TOF for C;;H;3F4N3ONa (M+Na®) found: m/z:
374.0876; Calc. Mass 374.0892; '"H NMR (DMSO-ds, 600 MHz): § 10.87 (s, 1H), 7.79 (d,



J =78 Hz, 1H), 7.53 (t, ] = 7.8 Hz, 1H), 7.42 (s, 1H), 7.37
(dd.J=9.0,6.0 Hz, 2H), 7.24 (d,J =7.8 Hz, 1H), 7.13 (t,J =
HN 9.0 Hz, 2H), 7.07 (s, 2H), 4.47 (d, J = 6.0 Hz, 2H) ppm; Bc
NMR (DMSO-ds, 150 MHz): 6 166.6, 161.6 (d, J = 240 Hz),
154.8, 137.6 (d, J = 3 Hz), 132.1, 129.5, 129.4, 128.8, 126.1
(q, J =240 Hz), 118.8 (q, ] =32 Hz), 116.9 (d, J = 4.5 Hz),
116.6, 115.3, 115.2, 106.8 (d, J =3 Hz), 87.0, 47.7 ppm;

3

Z
Z
I

IS

FsC

2-Amino-N-(pyridin-3-ylmethyl)-6-(trifluoromethyl)-1H-
indole-3-carboxamide (3-12): The crude product was purified
HN by silica gel chromatography with 10% methanol in ethyl
acetate as yellow solid. HRMS ESL-TOF for C;¢H;3F3:N4sONa
(M+Na") found: m/z: 357.0952; Calc. Mass 357.0939; '"H NMR
(DMSO-ds, 600 MHz): 6 10.88 (s, 1H), 8.57 (s, 1H), 8.42 (d, J =
4.2 Hz, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 7.8 Hz, 1H),
7.59 (t,J = 6.0 Hz, 1H), 7.42 (s, 1H), 7.33 (dd, J = 7.8, 4.8 Hz,
1H), 7.25 (d, T = 7.8 Hz, 1H), 7.08 (s, 2H), 4.50 (d, J = 6.0 Hz, 2H) ppm; “C NMR
(DMSO-ds, 150 MHz): 6 170.8, 166.7, 154.8, 149.3, 148.2, 136.8, 135.5, 132.1, 128.8,
126.1 (q,J =270 Hz), 123.8, 118.9 (q, J = 30 Hz), 117.0, 116.6, 40.5 ppm;

N-(2-(1H-Indol-3-yl)ethyl)-2-amino-6-(trifluoromethyl)-1H-
NH indole-3-carboxamide (3-13): The crude product was purified
—
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by silica gel chromatography with 10% methanol in ethyl

acetate as yellow solid. HRMS ESL-TOF for CyyH;7F;N4ONa

(M+Na") found: m/z: 409.1235; Calc. Mass 409.1252; '"H NMR

N o) (CDCl3, 600 MHz): ¢ 9.48 (s, 1H), 8.28 (s, 1H), 7.61 (s, 1H),

7.36 (s, 1H), 7.19 (s, 2H), 7.09 (s, 2H), 6.98 (s, 1H), 6.76 (s, 1H),

N\ NH, 0.23 (s, 2H), 5.85 (s, 1H), 3.78 (s, 2H), 3.05 (s, 2H) ppm; Be

FsC H NMR (CDCls, 150 MHz): 8 167.6, 153.4, 136.5, 131.5, 127.8,

127.1, 125.1 (q, J = 270 Hz), 122.4, 121.2 (q, J = 31 Hz), 119.6,
118.7,117.9, 115.3, 112.7, 111.5, 107.0, 87.7, 39.5, 25.3 ppm.

2-Amino-6-chloro-N-(4-chlorophenethyl)-1H-indole-3-

CI@ carboxamide (3-14): The crude product was purified by silica

HN gel chromatography with 5% methanol in ethyl acetate as

yellow solid. HRMS ESL-TOF for C;7H;sCI2N;O (M+H")

N\ NH found: m/z: 348.0672; Calc. Mass 348.0670. 'H NMR (CDCls,

N 2 600 MHz): 6 9.72 (s, 1H), 7.22 (d, ] = 7.8 Hz, 2H), 7.08 (d, J =

cl H 7.8 Hz, 2H), 6.98 (s, 1H), 6.94 (d, J = 7.8 Hz, 1H), 6.76 (d, ] =

7.8 Hz, 1H), 6.13 (s, 2H), 5.68 (s, 1H), 3.66 (m, 2H), 2.84 (m,

2H) ppm; *C NMR (CDCl5, 150 MHz): § 167.7, 152.6, 137.1, 133.1, 132.6, 130.1, 128.9,
125.4,123.5,121.2, 116.2, 110.5, 87.1, 40.4, 35.4 ppm.



N
Cl H

MHz): 6 169.6, 152.2,

Meo/w

(2-Amino-6-chloro-1H-indol-3-yl)(morpholino)methanone (3-
15): The crude product was purified by silica gel chromatography
with 20% methanol in ethyl acetate as yellow solid. HRMS ESL-
TOF for C13H;5CIN30, (M+H") found: m/z: 280.0825; Calc. Mass
280.0853. '"H NMR (CDCls, 600 MHz): & 9.74 (s, 1H), 7.03 (d, J
=7.8 Hz, 1H), 7.00 (dd, J = 7.8, 1.2 Hz, 1H), 6.89 (s, 1H), 5.54 (s,
2H), 3.73 (m, 4H), 3.62 (m, 4H) ppm; *C NMR (CDCls, 150
132.4,125.0, 124.1, 121.0, 117.7, 110.2, 87.1, 67.1, 46.2 ppm.

2-Amino-6-chloro-N-(2-methoxyethyl)-1H-indole-3-
carboxamide (3-16): The crude product was purified by silica gel
chromatography with 5% methanol in ethyl acetate as yellow solid.
HRMS ESL-TOF for C;;H;CIN;O.Na (M+Na*) found: m/z:
290.0670; Calc. Mass 290.0672. '"H NMR (CDCls, 600 MHz): &
9.74 (s, 1H), 7.16 (s, 1H), 7.00-7.05 (m, 2H), 6.20 (s, 2H), 6.13 (s,
1H), 3.65 (t, J = 7.2 Hz, 2H), 3.57 (t, J = 7.2 Hz, 2H), 3.41 (s, 3H)

ppm; *C NMR (CDCls, 150 MHz): & 167.7, 152.6, 133.1, 125.1, 123.7, 121.1, 116.3,
110.3, 87.1, 71.4, 58.8, 38.9 ppm.

eO/Q/w
HN

2-Amino-6-chloro-N-(3,4-dimethoxyphenethyl)-1H-
indole-3-carboxamide (3-17): The crude product was
purified by silica gel chromatography with 5% methanol in

MeO 0 ethyl acetate as yellow solid. HRMS ESL-TOF for
N C1oH20CIN;O5 (M+Na®) found: m/z: 396.1120; Calc. Mass
y NH2  396.1091; 'H NMR (CDCls, 600 MHz): § 9.62 (s, 1H), 7.03

H

(s, 1H), 6.93 (d, J = 8.4 Hz, 1H), 6.82 (d, J = 3.6 Hz, 1H),
6.80 (s, 1H), 6.77 (d, J = 7.8 Hz, 1H), 6.74 (s, 1H), 3.85 (s,

3H), 3.77 (s, 3H), 3.70 (q, J = 6.6 Hz, 2H), 2.86 (t, J = 6.6 Hz, 2H) ppm; °C NMR
(CDCls, 150 MHz): § 167.6, 152.5, 149.1, 147.8, 133.0, 131.4, 125.1, 123.7, 121.0, 120.8,
116.3, 111.9, 111.5, 110.4, 87.2, 55.9, 55.8, 40.5, 35.6 ppm.

(2-Amino-1H-pyrrolo[3,2-b]pyridin-3-yl)(pyrrolidin-1-

yD)methanone (3-18): The crude product was purified by silica gel
chromatography with 33% methanol in ethyl acetate as yellow solid.
NHz2  HRMS ESL-TOF for Cj,H;4N,ONa (M+Na*) found: m/z: 253.1076;
Calc. Mass 253.1065; 'H NMR (DMSO-ds, 600 MHz): § 10.84 (s, 1H),

8.01 (d, ] =4.8 Hz, 1H), 7.40 (s, 1H), 6.80 (s, 3H), 3.61 (m, 4H), 1.81



(m, 4H) ppm; °C NMR (DMSO-ds, 150 MHz): 8166.1, 154.5, 126.6, 115.9, 113.3, 88.9,
68.2, 55.4,47.2,25.3, 19.6 ppm.

(2-Amino-1H-pyrrolo[3,2-b]pyridin-3-yl)(4-phenylpiperazin-

Q 1-yl)methanone (3-19): The crude product was purified by silica

N gel chromatography with 33% methanol in ethyl acetate as yellow

O solid. HRMS ESL-TOF for C;sHoNsO Na (M+Na") found: m/z:

N 0 344.1484; Calc. Mass 344.1487; '"H NMR (acetone-ds, 600 MHz):

0 8.16 (s, 1H), 7.40 (d, J = 7.2 Hz, 1H), 7.24 (s, 2H), 7.02 (s, 2H),

A\ NH, 6.83 (m, 2H), 6.68 (s, 1H), 3.87 (s, 4H), 3.29 (s, 4H) ppm; "°C

N NMR (acetone-ds, 150 MHz): 6 167.5, 155.5, 151.9, 144.9, 141.3,
H 128.9, 125.6, 119.3, 116.1, 115.0, 113.5, 88.1, 49.5, 45.1 ppm.

N H 2-Amino-N-(2-morpholinoethyl)-1H-pyrrolo[3,2-
O N/\/N oy .

] o) b]pyridine-3-carboxamide (3-20): The crude product was

N purified by silica gel chromatography with 50% methanol in

| TN _np, cthyl acetate as yellow solid. HRMS ESL-TOF for

N 2 CiHyNsO, (M+H") found: m/z: 290.1614; Calc. Mass

H 290.1617; '"H NMR (DMSO-ds, 600 MHz): & 10.68 (s, 1H),

8.52 (s, 1H), 8.05 (s, 1H), 7.37 (s, 1H), 6.97 (s, 2H), 6.82 (t, J = 6.0 Hz, 1H), 3.59 9m,
4H), 3.43 (s, m, 2H), 2.38-2.50 (m, 6H) ppm; °C NMR (DMSO-ds, 150 MHz): § 166.1,
154.0, 146.0, 141.0, 126.5, 115.7, 114.1, 86.3, 66.8, 58.3, 53.7, 35.3 ppm. Crystal
structure of X-ray is described later.

/®/\/H 2-Amino-N-(4-methoxyphenethyl)-1H-pyrrolo[3,2-

MeO O  b]pyridine-3-carboxamide (3-21): The crude product

N was purified by silica gel chromatography with 10%

| NH, methanol in ethyl acetate as yellow solid. HRMS ESL-

TOF for C7HsN4O,Na (M+Na") found: m/z: 333.1327;

Calc. Mass 333.1327; '"H NMR (DMSO-ds, 600 MHz): 6

10.67 (s, 1H), 8.01 (s, 1H), 7.95 (s, 1H), 7.36 (s, 1H), 7.18 (s, 2H), 6.98 (s, 2H), 6.83 (s,

3H), 3.72 (s, 3H), 3.49 (q, J = 6.6 Hz, 2H), 2.75 (t, J = 6.6 Hz, 2H) ppm; >C NMR

(DMSO-ds, 150 MHz): 6 166.1, 162.8, 158.1, 154.0, 145.9, 140.9, 132.0, 130.2, 126.5,
115.7,114.2, 114.1, 86.2, 55.4, 36.2, 31.2 ppm.
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2-Amino-N-(prop-2-yn-1-yl)-1H-pyrrolo[2,3-c]pyridine-3-carboxamide (3-22): The
crude product was purified by silica gel chromatography with 2 % triethylamine in
methanol as yellow solid. HRMS ESL-TOF for C;;H;;N4O (M+H") found: m/z: 215.0926;



N\ Calc. Mass 215.0933; '"H NMR (DMSO-ds, 600 MHz): 6 11.08 (brs,
\H 1H), 8.31 (s, 1H), 8,01 (s, 1H), 7.40 (t, J = 4.8 Hz, 1H), 7.09 (s, 2H),

o) 4.52 (s, 2H), 2.64 (s, 1H) ppm; BC NMR (DMSO-ds, 150 MHz): 6

161.7, 158.9, 139.4, 137.0, 131.4, 113.0, 112.1, 83.1, 56.1, 41.5, 27.0

N
I NH, Pppm.
N~ N
H
NH
—
NH,
N o
HN
o)
N—NH,
N
H

N,N'-(1,4-phenylenebis(methylene))bis(2-amino-
1H-indole-3-carboxamide) (3-23): The crude
product was purified by silica gel chromatography
with 10% methanol in ethyl acetate as yellow solid.
HRMS ESL-TOF for C26H24N602Na (M+Na+) found:
m/z: 475.1855; Calc. Mass 475.1858; 'H NMR
(DMSO-ds, 600 MHz): 6 10.57 (s, 2H), 7.60 (d, J =
7.8 Hz, 2H), 7.27 (s, 4H), 7.23 (t, J = 6.6 Hz, 2H),
7.10 (d, J = 7.8 Hz, 2H), 6.93 (t, J = 7.2 Hz, 2H),

6.85 (t, J = 7.8 Hz, 2H), 6.72 (s, 4H), 4.45 (d, J = 6.0 Hz, 4H) ppm; °C NMR (DMSO-ds,
150 MHz): & 167.0, 153.0, 139.7, 132.8, 127.4, 125.6, 120.3, 118.9, 116.9, 110.1, 86.6,

42.1 ppm.



Crystal Structure Determination

Operator:

Molecular Formula:
Crystal Color / Shape
Crystal Size

Molecular Weight:
Fooo:

Systematic Absences:
Space Group:

Cell Constants:

Diffractometer:

Temperature:
Measurement Range:
Measurement Time:
Measurement Mode:

LP - Correction:
Intensity Correction
Absorption Correction:

Reflection Data:

Solution:
Refinement Parameters:

Compound 3-20 May 28" 2010

it Herdtweck *%*

Cia Hi9 N5 O

Colorless fragment

Approximate size of crystal fragment used for data collection:

0.25 x0.41 x 0.41 mm

289.34 am.u.

1232

hOI: h+1#£2n; 0kO: k#£2n

Monoclinic P 2i/n (I.T.-No.: 14)

Least-squares refinement of 9937 reflections with the programs
"APEX suite" and "SAINT" [1,2]; theta range 1.65° < 6 <

25.39%; Mo(K ¢ ); A =71.073 pm

a= 1564.65(3) pm
b= 957.00(2) pm p= 91.6774(8)°
c= 1949.60(3) pm

V =2918.02(9)- 10° pm*; Z = 8; Deye = 1.317 g cm™; Mos. =
0.74

Kappa APEX II (Area Diffraction System; BRUKER AXS);
rotating anode; graphite monochromator; 50 kV; 40 mA; A =
71.073 pm; Mo(K o)

(-15041) °C; (123£1) K

1.65° < #<25.39° h:-18/18, k:-11/10, 1: -23/23

2 x 5 s per film

measured: 9 runs; 2660 films / scaled: 4 runs; 1149 films

¢— and @w-movement; Increment: Ap/Aw = 0.50°; dx = 45.0
mm

Yes [2]

No/Yes; during scaling [2]

Multi-scan; during scaling; #=0.092 mm™ [2]

Correction Factors: Thin =0.6442 Thax =0.7452
24863 reflections were integrated and scaled

1000 reflections systematic absent and rejected
23863 reflections to be merged

5363 independent reflections

0.022 Rin: (basis F,”)

5363 independent reflections (all) were used in
refinements

4749 independent reflections with 1, > 20(1,)

99.9 % completeness of the data set

411 parameter full-matrix refinement

13.0 reflections per parameter

Direct Methods [3]; Difference Fourier syntheses
In the asymmetric unit:



Hydrogen Atoms:

Atomic Form Factors:
Extinction Correction:
Weighting Scheme:

Shift/Err:

Resid. Electron Density:

R1:

[Fo >40(F,); N=4749]:
[all reflctns; N=5363]:

wR2:

[Fo >40(F,); N=4749]:
[all reflctns; N=5363]:

Goodness of fit:
Remarks:

42 Non-hydrogen atoms with anisotropic
displacement parameters

8 Hydrogen atoms with isotropic displacement
parameters

All hydrogen atom positions bound to the nitrogen atoms were
found in the difference maps. The hydrogen positions were
refined with individual isotropic displacement parameters. All
other hydrogen atoms were placed in calculated positions (dc.y
= 95, 99 pm). Isotropic displacement parameters were
calculated from the parent carbon atom (Uy = 1.2 Uc). The
hydrogen atoms were included in the structure factor
calculations but not refined.

For neutral atoms and anomalous dispersion [4]

no

w = P(F)+(axP)*+bxP

with a: 0.0436; b: 1.0629; P: [Maximum(0 or F,")+2+F.’]/3
Less than 0.001 in the last cycle of refinement:

+0.22 ¢, /A% -0.20 ¢, /A’
SUIF-FN/EIF,

=0.0338
=0.0393
[ZW(F-FE) Sw(F)
=0.0869
=0.0912
[ZW(F>-F.2)*/(NO-NV)]'? =1.045
Refinement expression EW(FOZ—FCZ)2 [5,6,7]
References:

APEX suite of crystallographic software. APEX 2 Version
2008.4. Bruker AXS Inc., Madison, Wisconsin, USA (2008).
SAINT, Version 7.56a and SADABS Version 2008/1. Bruker
AXS Inc., Madison, Wisconsin, USA (2008).

Altomare, A.; Cascarano, G.; Giacovazzo, C.; Guagliardi, A.;
Burla, M. C.; Polidori, G.; Camalli M. "SIR92", J. Appl. Cryst.
1994, 27, 435-436.

International Tables for Crystallography, Vol. C, Tables
6.1.1.4 (pp. 500-502), 4.2.6.8 (pp. 219-222), and 4.2.4.2 (pp.
193-199), Wilson, A. J. C., Ed., Kluwer Academic Publishers,
Dordrecht, The Netherlands, 1992.

Sheldrick, G. M. "SHELXL-97", University of Gottingen,
Gottingen, Germany, (1998).

Spek, A. L. "PLATON", A Multipurpose Crystallographic
Tool, Utrecht University, Utrecht, The Netherlands, (2010).

L. J. Farrugia, "WinGX (Version 1.70.01 January 2005) ", J.
Appl. Cryst. 1999, 32, 837-838






|

M

.
-
=

o
e
“’rgl\

:

2

A5

=

wdd

FPAEERO0] 050 O | AINE - OL -

*Hi—%

TESIEUYM

-

hS
[
(=)
m
i
.

e

Lo+ R R T T T B BE S B I B

A

a2

D00 e e e ek

540
. 531
-520
111
.101
091
L3449
937
.528
917

5

462

LAED
L84l
B30
596
672
L6564

.3E4
348
L2789
269
260
498
L4596
1.516
.507
L4968
. 350
.338
. 328
- F17
.522
910
. 501
.B849



wknatedl

&
/.ﬂh_ﬂ_

1T mﬂT.,_E
S
I

2-armno-fwhutyl | A-indolz-3-carboxam de

) T i T . T ) T i U T i i T i
200 180 160 140 120 100 80 &0 40 20 0 pRm



=
"

o

I BXQUE4 3 D0 HH |- 00000 2L

=1

2)8

=y

e B E B RES R RS |

L

=ik
[

(L}

J

f

|

s+ e B = ‘]" ‘" = P "l"‘lllf—""“ﬂn-“ '

AT

= T =L TR IEE RS RN |

ST N R N ]

NS

Lo B R e e e e e B e

276
.236
223
- 157
.144
124
112
. 099
- 031
L0149
. 006
278
. 026

L8594
. G888
. 883
. 877

.B78
. 867
. B58
. 847
. 606
. 688
. BB5
. 682
. 879
LBT0
017

T-2-Z9T-FiM



wkd-162-2-1

2amnoN-sycoompy - Heindole- 2t oeamide

_ _
200 180 160 140 120



Li

4

ol

)

;

-
Y
L4]

] i
-1
=0

o
-]
L)
g

=~
(2]

o
o
¢
g

[
¥

£

wdd

AMENEHE B L -

—

5, &
—

— T

I

10.643
- 10. 640

T7.640
7.629
7.619
T.182
7.172
7.161
7.0146
7.005
6.994
6.983
6.934
6.922
6.911
6.899
T——8.783
6.013
6.004
5.995
5.986
5.976
2.867
5.958
B.221
5.2118
5.215
5.1592
5.189
5.1846
5.105
5.102
5.095
5.089
3.972
3.5964

NI=3BUYM



wknatell

.

s

| ke
4\.“..__._
—l

Madlyk2gnrn-! Rindde-3carhogam il

T
100

ppm

T T
200 180 160

140

T
120



f

[ %]
5
(=]

LL

oL

P B XS IB-C-2|op L~ | -{fdoado wjoycliowi-c)-pi-ouwie-g

—Trwf‘ "

weld

TI=3BUYM

—10.559

7.538
7.525
7.109
7.094
6.948
6.5946
6.934
6.923
6.922
6.865
6.064
6.852
6.840
6.770
6.761
6.752
6.701

3.b66
3.558
3.551
3.327
3.316
3.308
3.295
2.503
2.500
2,497
2.349
2.338
2.326
1.984
1.699
1.487
1.676

e P, T, e



wknatell

T
=N
- ;...Inl.D
P
M JTIZIL
T
I

A-amino-N-{S-morpholinopropyl)-1 9-ndole-3-carboxamide

i I I X I L I L I 4 ; L i i i}
200 180 160 140 120 100 80 60 40 20 0 ppm



WHENATELZ

i)
”””ul 4 1

oY

2zming- N4 oyt A4 vrle-cabnsamice

i I I I L I 4 I 4 L
200 180 160 140 120 100 80 60 40 20 0 pRm



wknatel3

L= T =0
R ot T :
s ﬂvl
Ff._.\‘ i MH;
I

Z-aming M2 4 dichleroahanzthyll-15-indole-3- carbaxamide

i I I I L I 4 I 4 L i i
200 180 160 140 120 100 80 60 40 20 0 pRm



wdd

|

——r

RRILLEXOGIED-E-a|0pUHY | | Agjeusydoiouoip-p E-y-oulwe-7

CI3IBUYM

—10.562



wknateld

W 21 Herdl-3 ety -2-amina
- h-ncoke-3-artemidz

190 180 170 160 150 140 130 120 110 100 90 80 VO 60 G50 40 30 20 10 ppm



;
LE

|

|

LB BB -
QURLERT-{| S5 [ E | R

082

|

i1}

wrcd




wknateld

W 21 Herdl-3 ety -2-amina
- h-ncoke-3-artemidz

190 180 170 160 150 140 130 120 110 100 90 80 VO 60 G50 40 30 20 10 ppm



3-8



=

i

i

[y
L=
(8]
[5=]
[¥5)

S 1M

AP 0IE D S0 D= | AL oA

ik
[~
&

s

[T

an

l.

=

=2 A ISy NS

[T T TP PP PR O T o R O o R R R R o O e R PR R R R R |

wicld

. 945
. 452
. 480
- 122
.10%
. 960
D4R
. 936
. 8373
. 8681
248
. 731
LGE4
. 634
. 625
. 812

.519
.509
. 385
=375
- 356

CFEIEUYM



wknates

g | | |
e H
FC N
st
mor af
i
:. iy
|
H
eI nedroee sty TR md alo- 3-cerbocarmide
_ A J

_ _ _ _
200 180 160 140 120 100 80 60 40



kE cl £l

i G T e AR ¥ Gt

8

ot

e

=g

]

s

N 7

wdd

T-EST-F¥M

—10.07%

322
.313
30
278
273
. 256
242
.229
220
104

N A R i s o |
.

—5. 438

3.704
3.494

3,481
_}?2.9?2
-}?2.956

2.900

2.885
2.834
2.825
2.676
2.667
2.656
2.5593



wkd-163-1

| |
_I\-_
i _m.._.__._
a1
S
1
b gl
|
....._”.n\.._
L
i
[t el b ke
160 150 140 430 120 110 100 90 80 70 60 S50 40 30 10 ppm

190

180 170



%

l

Il

/|

-y
(=]
=1

wdd

LU EOCUED
SL0[IAT Y- JUILE-T

-E-310P U | P AmOn -3 5

*IT*V'_VT

—140.

ogTEIEUNM

%)

7.599
7.586
T—7.402
. 235
221
. 974
L5086
. 492
.821

LFE]

HHEFHFEFHFHFFRPHFRFRHEFFEFRPRFHFFREFRFRESFRFF WL

215
803

. T97
. 7581
. 784
TS
. 766
. 760

928

. 986
. 336
819

218

. T36
.T14
. 610
. 589
.444
L4359

423
415

400
. 384
. 380

334

313
292
271
.184



wknatels

L-zamino-Necyolohesyl-Gtrflun ome tyl -1 Hendole-3-
carkoamide

ppm

200 180

T
160 140



pr
100~
=
{1=]
088, o
087
1.02
2.06 =
111
zagl ™
182
L= ]
L5y ]
L
188
L
(]
=]
-
[ =]

widd

ksl
fharn
=
=3
e g
2
£
L ST
= S
B \ =
g g
= e ]
= =
L
=
=
T
&
=)
=
b=
b
e
—
h,
I

—10.873

gTaIBUYM



wknatelé

sarttitg-R-ucntir el o d g A Mrcok-Scatocmion

_ _
200 180 160 140 120 100 80 &0 40 20 0 pRm



DPILERD QIETE

ALELLOJON Y 11100 TELA T -UIpLAd - JURL S T

AU A 2

wicld

—10.881

S R IR e S e [ U S JCR RS RENN [P RN S s B u = s = i =

. 5646
. 428
421
. 950
. 797
. T83
.Td6
. 133
. 595
. B85

75

421
. 344
. 336
331
. 324
. 253
. 240
077

. 505
. 435

DEZ-LT2IEUEM



wknately-24

I -1 Aeindrle-

200

180

160

140

_
120

Fpm



iy

-

-k

(=]
084

w
A o
084
g

[==]
086
100
2.00"=
208 — -y
1.26/
124,
ST
200
s
e - ]
084

m

wdd

(]

(R

SHNET . - BR1

s

I

AW B Pop 1 AL 5

H.

H

-
N

RT=3EUYM



wknatel8

L
Hi
-
[
|
g H

M- Tt el = emine - Diilsrarel bR A debeGroethesamine

T _
160 140

60

40

FRm



X,

[ =10 ]
igJ'ﬁ-

=
ﬁ

&

=
=
|

|

[l
[=]
=

B

—ry ﬂmf"_'wlf\/“ﬂwp” T

L

1]

widd

SPILEXOIED T -3 0Eu | fALIRUES doule 2l MOI - QULLET,

4

o R

I

N

|

T

;

HWW

-
0=

-l
i
o

=

/
i,

e

i)
|

s

LB T-FiM

.719
. 247
.223
.210
.179
.149
.136
.126
.092
.07
.030
. 380
. 947
.933
. 907
. 893
an2
.792
L
. 757
674
.130
. 678
.135
.123
T4
. 099
664
.50
. 935
.838
.782
_-2.080
. 046

1.267
4551.255
1.243
0.914
0. 203

AN AN et —— |

Lo N TR Y R O o R e T R o o o T W O R R R R R R R R R R [V
Ll

¢

0. 001
-0.001



wkd-167

" ] - 'M . ' e
e u 5 s PEM ok~ g -
[ | [} | I i |
| | b | || _
. S
a L_h ...1._. BN Y o
...
T e
\_\ x_“ iy
s SR -
Cjt et
F-Emng-Eoalzra- MEkchorcphenethd b 15 ndzle-S-cabicaemide
i _ X

_
200 180

_
160

140

T
120



WEd-168

— e h D00 WD = Ch - =t [~ 0 O v
=1 = &SN oD " L B B B |
= L= R = e = ] un B P- - DD

i PR Sty T L 1 s PR T |
=]} [ = == o L m o mm m

a2

-=,
i
il

T ..“_.ﬂ._m._

P k._.w
T St
Gy

(#zmio-fzhlora- 15ndal- S maral olinoimethamare

AT

E

2 1 0 ppm



WE4-1468

. [ | ! L ._ ! "
_ _ A __ _ il _ _
[
gl
] oY
Tzl
T
o i E
{2amino-G-chloro-14mdal-3-yigmorz holinogret-anons
It%
N I i I r I I I I [ ] I I
200 180 160 140 120 100 80 &0 40 20 ppm



kL

1] 2

.

WW [

widd

A LE AU =23 07 LI | =[S ey iy -nio). =g Je =y

I

65 T-FaM

j.6dq
3.638
3.575
3.567
3.433
I§%3.423
3.411
3.401



wkd-169%

ﬁ\.,,,,,r.n..ﬁ.,..v IH,

o e
Lol K

_HJ......
1l e Lad =1 A duie- - e biuecar e

N
L

d=grnim-gechiup e ik

a Ik,

il

T
140

oL

T
120

160

. _
200 180



- e =
] 3 T
] = fn
= & e
] iy
o
A
£
=i 13
+
p——— ] -
700 L s U —95.516
% A, T
© 2 N7 T .
rj[. I'_‘:I’.)H I:q-_r "\-\._;I-‘/ E
3 5 e g 7.263
] S = O T 7.030
= F 5.942
1 = 6.928
= 5 6.822
3 e
208 % .
1.24 g &.803
194 B 6.776
. = 6. 763
o 3 B \5.?43
oo = = 6.175
o m
5.720
5,711
o 5.702
3. 853
3.837
3.929
I & J356
Sa5F 3,715
: 3.705
3. 699
——— 3. 696
214~ 3. 694
2.867
2. 856
] [ 2,845
4 £
a] £ —0.000
E
= B




wkd-180

|
L
R |

__Jn %z s

e gy

I

Fearnmael-chl 7ot A-d e tinsesabznathygd 1 1) sindalesdecssasamide

200

_
180

_
160

ppm



Ja

8

ke
-
ey

A

RNV

&
o
o

&

L

Vv

o
W

widd

auauejaupi- g -upye nAd) L -c-upufdis-2 el udd L -oumme )

S ™
W =
Jrit
. y
IZ_ _;.--\_
|
=
i+

172 IEUYM

—3.606
—3.347

—Z.49%

1.808
<1 ana

0.826
-{U.Bl?
0.207



wknateil

¢
=i Rtn )
B T |
I % e
L gty
I

(2-aming-1Hpyrrolo[3, 2-B)pyridin-3-ylipyrrolidin-1-yhmetnanone

i i i I v I b I T g 4 4 g ¥
200 180 160 140 120 100 80 &0 40 20 0 ppm



leioudd4 -oumue-z)

15
L.

B8

»

[
-

;

Pl

w-L-uizisdidifusud-wiif-< uipuddiz-z

f
i

Pl
=1

t

Pt

t

R [ﬂh -

SUCUE W

widld

g.162
7.401
T7.389
T.242
7.225
T.020
7.011
6.844
6.836
6.831
6.827
6.818
6.816
6.810
6.681

I A

ZEOIEOYM



wknatei:z

BE

{2-amige-1H pyrrebl3. 2-Hpynide- 3yl d-pherdpiperazin- -yimelhanena

_ _ _ _
200 180 160 140 120 100 80 &0 40 20 0 ppm



F

|

|

=

| §

=

|

[T

il
=T
=

)

=]
=

1_

Pt

=y
=2

|

&

y
R rf’“

|

X
=

|

o,
L 2]

¢

L

.

o

widd

: _BpluRXOCE D
< -pupribdlr-z el omuid-y ieoulcudio w=g-y -oupue=z

[
]
(=31
-]
Kn

3.430
3.422
3.341
2.498
Z.452
Z.456
Z£.451
Z.444
Z.430

3.599
3.593
43.43]'

£7aIEUYM



wknates

PR H

g NN

L x.-.h.n-
Z _.
Pt
I ] S—nNn

2eamino=N=(2=marphollnoethyl)-1H-pymolof3 2-bpyridine-3-

carboxamide

. . . _ . _ . . . . . .
200 180 160 140 120 100 a0 60 40 20 0 ppm



widd

aapExne e aa A =g f rahdey g o) sann A s - oa L T

e T

162
. 985
960
. 854
L BED
LB38
LB28
L824
.B15
. T17
L5911
Lo0E
495
484
. 371
. 337
312
. 889
LBE3
-1 3
. 761
1
. 749
. 728
704
. 501
Z.499
2.475

R S G B N S N T U S ST P PP VR IR I PR P R O R O T - I R I S R R (R RS R B R R R B R e e



wknateid

-

AHL _._.1
Fr

LA

.

el
b
—I

bz

A-=rmima-M e taeyprenzthid 1 L ovmoofd 2 Hpyeidine-3- zarbozan ce

200 180 160

140

_
120

Fpm



ki

R

B

1.04 o -]

J

[=]
o
=

Ll

5]
[=]
o

!

FJ
[=]
P

-
s
"%L

B

8

T

wdd

apiwexaqied-¢-auplidp-¢ zlopufd-g -(|Auk-z -doid)-p -ounue-z

LEBIBUEM

—11.083



wknateZ’

|1 | l.J | |
%,
|1 | I | 1 |

Fommien e Ty L ELmern of T, L p e iee e aride

_ _ _
200 180 160 140 120 100 80 &0 40 20 0 ppm






Tl

.

iap WEKaeI-E-2ppUlH | -ouwe-gisiglsusieL)s gaua ey d— )L -0

wdd

TEEIWNSM

—10.570



WENATESZ

% hH
e
TN ! MH-

ALN-[* A-phemy encbis{metiylena)ibiz 2-amino-1H-Indok-3-caboxamide)

_ _ _
200 180 160 140 120 100

Ppm



