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Mechanistic Investigations:
1. Reaction inhibition by BHT and TEMPO:

In a sealed reaction tube, reaction between quinoxaline-2-one (0.1 mmol) and cyclohexane (2.0
mmol, 20 eq) was set up using di-tert-butylperoxide (DTBP) (0.3 mmol, 3 eq), butylated
hydroxytoluene (BHT) (0.3 mmol, 3eq) in DCE (0.5 mL). The reaction mixture was stirred at
130 °C (oil bath) for 4h. No desire product was formed and the quinoxaline-2-one was remained

intact.

In a separate sealed reaction tube, reaction between quinoxaline-2-one (0.1 mmol) and
cyclohexane (2.0 mmol, 20 eq) was set up using di-tert-butylperoxide (DTBP) (0.3 mmol, 3
eq), 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO) (0.3 mmol, 3eq) in DCE (0.5 mL). The
reaction mixture was stirred at 130 °C (oil bath) for 4h. An aliquot portion of the reaction
mixture was subjected to mass spectrometry (HR-MS) to identify the reactive intermediate

(Figure S1). In ESI we were able to detect cyclohexyl radical adduct with TEMPO.
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Figure S1: HR-MS of radical quenching experiment with TEMPO

2. Studies of reaction mechanism by gas chromatography (GC):

At first, authentic stander sample of tert-butanol (MS-a) and acetone (MS-b) was diluted with
DCE and subjected to GC separately to know the retention time. Then, in a sealed reaction
tube, reaction between quinoxaline-2-one (0.1 mmol) and cyclohexane (2.0 mmol, 20 eq) was
set up using di-tert-butylperoxide (DTBP) (0.3 mmol, 3 eq) in DCE (0.5 mL). The reaction
mixture was stirred at 130 °C (oil bath) for 4 h. The reaction mixture was cooled to room
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temperature and from the reaction mixture 10 pL aliquot was added to DCE (490 uL) to prepare
the sample solution of crude reaction mixture for GC. From this sample solution 1 pL aliquot
was injected to the GC instrument (Shimadzu, Nexis GC-2030) and retention time was
recorded (MS-c). After comparing the retention time with MS-a (1.810 min) and MS-b (1.955
min), we concluded that both acetone and tert-butanol was formed during the course of the

reaction.
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Figure S2: Identification of acetone and tert-butanol during the course of the reaction
through GC
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'H NMR spectrum of 3a (500 MHz, DMSO-d6):
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13C NMR spectrum of 3a (126 MHz, DMSO-d6):
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'H NMR spectrum of 3b (500 MHz, DMSO-d6):
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'H NMR spectrum of 3¢ (500 MHz, DMSO-d6):
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'H NMR spectrum of 3d (500 MHz, DMSO-d6):
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'H NMR spectrum of 3e (500 MHz, DMSO-d6):
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13C NMR spectrum of 3e (101 MHz, DMSO-d6):
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'H NMR spectrum of 3f (500 MHz, CDCls):
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'H NMR spectrum of 3g (500 MHz, CDCls):
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13C NMR spectrum of 3g (101 MHz, CDCls):
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'H NMR spectrum of 3h (500 MHz, DMSO-d6):
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'H NMR spectrum of 3i (400 MHz, CDCls):

SIS E RS ERARARAREENEESERER N
A R A S T
|
N_O
L
| (
1]
I Y |
e O :
e B e e e e B P e B LB e e e e i o e e :
13.5 12.5 115 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 05 0.0
f1 (ppm)
13C NMR spectrum of 3i (126 MHz, CDCls):
=03 §3-3 28 & RE o
AR Sy (N I
|
: N_O
lll ll “ } ‘
r T 0 T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10

f1 (ppm)

513



'H NMR spectrum of 3j (500 MHz, CDCls):
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'H NMR spectrum of 3k (500 MHz, CDCls):
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'H NMR spectrum of 3l (500 MHz, CDCls):

B R

S~

Bl'—

5894
an¢
vz
v
9T ¢
9z¢
44
e
6
G
st
Bk

omﬁuﬂ
15

Eﬁhﬁ
15¢

25
£oe )
95¢
98¢
ag¢
8g¢

J EO0F9

X

]
T
=TT
Dorr
“igp

T8

- 200

45 440

115

3.0 25 20 15 10 05 0.0 -05

3.5

9.0 85 80 75 70 65 60 55 50
f1 (ppm)

9.5

10.5

i2.5

135

13C NMR spectrum of 31 (126 MHz, CDCls):
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'H NMR spectrum of 3m (500 MHz, DMSO-d6):
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DEPT135 NMR spectrum of 3m (126 MHz, DMSO-d6):
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'H NMR spectrum of 3n (500 MHz, DMSO-d6):
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'H NMR spectrum of 30 (500 MHz, CDCls)
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DEPT135 NMR spectrum of 30 (101 MHz, CDCls):
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'H NMR spectrum of 4a (500 MHz, CDCls):
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13C NMR spectrum of 4a (126 MHz, CDCls):
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'H NMR spectrum of 4b (500 MHz, CDCls):
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13C NMR spectrum of 4b (126 MHz, CDCls):
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'H NMR spectrum of 4c (500 MHz, CDCls):

2Ty
£
8Z'14
e
€T
€'
Ias
158
914
oW
55T
9574
85T
wmjw
TaS\¢
sl
S8'T

87
S6°T
86’1

BLE:
T€€
TE'E
(4343
EEE
PEE

(143
ETY-
5T
9Ty

10s—

E0E
S0°¢
0EL
8¢
EEE

L
av.hw.
Fixs
LLES
S58¢

COOEt

ge

X

r6E'E
aZn
WVNN.N
~9T°E
wﬂv—.—
Ma 0T

LET'T

T-oo7

Fe

ez

Foo7
FE0'T
Lot

860

25 20 15 1.0 05 0.0 -05

35 3.0

4.0

50 4.5

6.0 5.5

80 75 70 65
fi (ppm)

8.5

12.5 115 10.5 95 24

13.5

13C NMR spectrum of 4c¢ (126 MHz, CDCls):

wel—

ST 9T
o' wmw
b5 0E—

167 0p—

69 Eb—

wa—

TOETT—

18€ZT—
9621
mN.om—V

1VZer—7
ma.mmT\.

ZTPSI—

PaT—
BELIT—

b

AT WAy

90

120 110 100
f1 (ppm)
S24

130

140

150

160

COOEt
0
IO
170

N
180

X

—

190

200



'H NMR spectrum of 4d (500 MHz, CDCls):
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'H NMR spectrum of 4e (500 MHz, CDCls):
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'H NMR spectrum of 4f (500 MHz, DMSO-d6):
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'H NMR spectrum of 4g (500 MHz, CDCls):
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13C NMR spectrum of 4g (126 MHz, CDCls):
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'H NMR spectrum of 4h (400 MHz, CDCls):
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13C NMR spectrum of 4h (126 MHz, CDCls):

S LN 0 a ISR o
88 a5 8888 N ] gag =
% AYARNN 2 | N |
Cl N__O
CI:C:N/
LU * B A il BN L Y
r T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

529



'H NMR spectrum of 4i (500 MHz, CDCls):
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13C NMR spectrum of 4i (126 MHz, CDCls):
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'H NMR spectrum of 4j (500 MHz, CDCls):
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13C NMR spectrum of 4j (126 MHz, CDCls):
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'H NMR spectrum of 4k (500 MHz, CDCls):
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13C NMR spectrum of 4k (126 MHz, CDCls):
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'H NMR spectrum of 4l (500 MHz, CDCly):
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'H NMR spectrum of 4m (500 MHz, CDCls):
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13C NMR spectrum of 4m (126 MHz, CDCls):
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'H NMR spectrum of 4n (500 MHz, CDCls):
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13C NMR spectrum of 4n (126 MHz, CDCls):
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'H NMR spectrum of 40 (500 MHz, CDCls)

2E'Tq
se'Tq
b4
b1
91
W
b1
667
1974
191
€97
b9
t.:f
88T
067
g.jw
.

e

£9T
89z

veT
S58'C
S8
e
8T
88
68'T
06°e
06°Z:

e
9z
e
e
8ye
s
05's
0se
b9L
9L
99's-
99¢
9L
L9¢
E6'L
oL
P08
90°8:

Foor
107
FEOT

F1ot
Z-¢50

T

15,

0.5 0.0 -0.5

1.0

70 65 60 55 S50 45 40 3.5 3.0 25 20
f1 (ppm)

7.5

8.0

115 10.5 95 9.0 85

12.5

13.5

13C NMR spectrum of 40 (126 MHz, CDCls)
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'H NMR spectrum of 4p (500 MHz, CDCls):
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13C NMR spectrum of 4p (126 MHz, CDCls):
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'H NMR spectrum of 4q (500 MHz, CDCls):
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13C NMR spectrum of 4q (126 MHz, CDCls):
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'H NMR spectrum of 4r (500 MHz, CDCls):

R e R e zEne mmeNSSZEDoR
AAMRIIRERITNG £8k2 ZLIHSSE8088
PP e FRbn se e s mmm
WY e R e

’ l L._ L
Tt 7 s
13.5 12.5 115 10.5 95 90 85 8O0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0.5

13C NMR spectrum of 4r (101 MHz, CDCls):

a @ = mamnoo
g & 3 233aR 5 Tog
3 2 3 322532 5 Ing
E T B Ad8AN B oens

1 YV RN

Tt .

r T T : T r p : T T . T T T T : T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S39



'H NMR spectrum of 4s (500 MHz, CDCly):
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13C NMR spectrum of 4s (126 MHz, CDCls):
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'H NMR spectrum of 4t (500 MHz, CDCls):

B.56
BG5S
B.15
B.14
776
775
756
752
751
7.47
746
730
r2e
7.24
723
722
721
714
b7
5.05
184
182

<
<
I
£
<

S

117 =

T =
r—|||r]\11rr|<1llll1-‘.q| -F‘11-r<r‘ﬁ,-f]11A|1|m1:rr|~f|yrfr‘,
i35 12.5 it5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.5 10 05 00 -0.5

f1 (ppm)
1 .
3C NMR spectrum of 4t (101 MHz, CDCls):
3 2 B S BTICHEE = "
g £ 3 5 533348 B a
I I T T ST
=
N
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S41



!H NMR spectrum of 7 (500 MHz, DMSO-d6):
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13C NMR spectrum of 7 (101 MHz, DMSO-d6):
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'H NMR spectrum of 8 (500 MHz, CDCls):
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13C NMR spectrum of 8 (126 MHz, CDCls):
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