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Experimental and Computational Evidences for KO7Bu-Promoted Synthesis of
Oxopyrazino[1,2-a]indoles



N-(2-(Cyclohexylamino)-2-oxo-1-phenylethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide la
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N-(2-(Cyclohexylamino)-2-oxo- 1-(p-tolyl)ethyl)-N-(prop-2-yn-1-yl)-1 H-indole-2-carboxamide 1b
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N-(2-(Cyclohexylamino)-1-(4-methoxyphenyl)-2-oxoethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide 1¢
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N-(1-(2-Chlorophenyl)-2-(cyclohexylamino)-2-oxoethyl)-N-(prop-2-yn- 1-yl)- 1 H-indole-2-carboxamide 1d
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N-(2-(Cyclohexylamino)-1-(4-(dimethylamino)phenyl)-2-oxoethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide le
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N-(2-(tert-Butylamino)-2-oxo-1-(p-tolyl)ethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide 1f

=
9]

2

{

L.

o
—

&=

ppm

10

T

€0°0-——

8T e —
99°80 —

65907
9111
€9°021
95221
66921
98°LZT Hm///.
£9'82T —=
85621 :\\\\w
¥8" 621

g€ TET \\“wm4
76°GET
89867

4

Z

28°€9T ——
Bl 88—

180

PPm

40 20

60

160

10



N-(2-(tert-Butylamino)- 1-(4-methoxyphenyl)-2-oxoethyl)-N-(prop-2-yn- 1-yl)- 1 H-indole-2-carboxamide 1g
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N-(2-(tert-Butylamino)- 1-(2-fluorophenyl)-2-oxoethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide 1h
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N-(2-(tert-Butylamino)- 1-(2-chlorophenyl)-2-oxoethyl)-N-(prop-2-yn-1-yl)- 1 H-indole-2-carboxamide 1i
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N-Cyclohexyl-2-(4-methyl-1-oxopyrazino[ 1,2-aJindol-2(1 H)-yl)-2-phenylacetamide 2a
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N-Cyclohexyl-2-(4-methyl-1-oxopyrazino[ 1,2-alindol-2(1 H)-yl)-2-(p-tolyl)acetamide 2b
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N-Cyclohexyl-2-(4-methoxyphenyl)-2-(4-methyl-1-oxopyrazino[ 1,2-a]indol-2(1H)-yl)acetamide 2c

¥

I

|

PPmM

l

w
—
o3

-

L
==
o
i ed

e

T
2
T
=[S
—=|=

Ell

s

60

oo
=
o3

I

P8 —
904 /4
L6 —
e

V528 —
199 Nn\..

ey —

619°95 -—
Y-

190001
HENTT

oL\
WP
A

GrEPIL
%E:%
PerezL

91472k -\
L6692 —"
¥82824—
Lz \\m
ovyaes-/f
U508/
809561/

LGS —
PEIESL-—

0L —

T T T T T
180 160 140 120 100

T
200

PpPmM

T
60 40 20

T
80

19



2-(2-Chlorophenyl)-N-cyclohexyl-2-(4-methyl-1-oxopyrazino[1,2-aJindol-2(1H)-yl)acetamide 2d
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N-Cyclohexyl-2-(4-(dimethylamino)phenyl)-2-(4-methyl-1-oxopyrazino[1,2-a]indol-2(1 H)-yl)acetamide 2e
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N-(tert-Butyl)-2-(4-methyl-1-oxopyrazino[1,2-ajindol-2 (1 H)-yl)-2-(p-tolyl)acetamide 2f
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N-(tert-Butyl)-2-(4-methoxyphenyl)-2-(4-methyl-1-oxopyrazino[1,2-a]indol-2(1 H)-yl)acetamide 2g

—3um
— 3314
— 2505

1291

U_LULUI - |

5 4 3 2 1 o ppm

14 13 12 11 10

EI-
3 e =3

=2 =8 o oo ca e w

5 53X gz8 g 8§

= I-“Z-"—’ ?‘33 ] =

L | |

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 o PPmM

23



N-(tert-Butyl)-2-(4-fluorophenyl)-2-(4-methyl-1-oxopyrazino[1,2-afindol-2(1 H)-yl)acetamide 2h
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N-(tert-Butyl)-2-(2-chlorophenyl)-2-(4-methyl- 1-oxopyrazino[1,2-a]indol-2(1 H)-yl)acetamide 2i
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Figure S1 Relaxed PES scan calculated at the B3LYP/BS1 level of theory in DMF using the CPCM solvation model. This plot suggests
that corresponding deprotonation does not have any enthalpic activation barrier.
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Figure S2 Another alternative pathway for deprotonation of indole N-H bond (pathway C). The relative free energies obtained from the
MO06/6-311+G(2d,p)//B3LYP/6-31G(d) calculations in DMF are given in kcal/mol.
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Figure S3 The pKa values for some selective protons calculated based on the methodology given in the following reference: H. Batebi,
F. Zarkoob, K. Daraei, B. Y. Yates, A. Ariafard, J. Organomet. 2013, 748, 89.
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