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I. Substrate Preparation

General Procedure for the Preparation of NH-Sulfoximine

H,NCO,NH,

)

i PhI(OAC), O\\S//NH
RIS R2 MeOH, rt RTOR?

The sulfoxide (4.0 mmol, 1.0 equiv.), Phl(OAc). (3.87 g, 12.0 mmol, 3.0 equiv.), ammonium
carbamate (H.NCO2;NH4,1.25 g, 16.0 mmol, 4.0 equiv.) and MeOH (8.0 mL) were added to a 50 mL round
bottom flask equipped with a magnetic stir bar. The reaction was stirred for 30 min at room temperature in
an open flask. Upon completion, a solvent was removed in vacuo and the crude residue was purified by
flash silica gel (SiO2) column chromatography.

(Reference: M. Zenzola, R. Doran, L. Degennaro, R. Luisi and J. A. Bull, Angew. Chem. Int Ed., 2016, 55, 7203.)

General Procedure for the Preparation of Quinoxalinone
I R1:(;[NHZ —_ " "N Ry—X Ri AN
\H)J\oa R; NH,  EtOH, reflux RZ:CEN o K,CO3, DMF, rt R; l\ll o
e} H
R3

Ethyl 2- oxoacetate (1.1 equiv.) was added to a suspension of o-arylenediamine (4 mmol,
1 equiv.) in ethanol (1 mol/L). The reaction mixture was stirred and heated at reflux in an oil bath
for 1 h, then at room temperature for 16 h. Upon completion (as monitored by TLC), the precipitate
was filtered and washed with ethanol, then dried to give quinoxalinone. For alkylation, the
corresponding halogenoalkane (1.6 equiv.) was added to a suspension of quinoxalinone (1 equiv.)
and potassium carbonate (1.2 equiv.) in DMF (16 mL). The mixture was stirred at room
temperature for 16 h. Upon completion (as monitored by TLC), the reaction mixture was washed
with saturated solution of ammonium chloride (5 mL), ethyl acetate (10 mL) and water (10 mL).
The organic layer was separated and the aqueous layer was extracted with ethyl acetate (2 x 10
mL). The combined organic layers were dried with anhydrous Na>SOs, filtered and concentrated
under reduced pressure. The resulting organic residue was purified by flash chromatography
column over silica gel (SiO.) to afford the alkylated quinoxalinone.

Quinoxalinones 1a—1j are known compounds and their *H NMR data agreed with the
literature.

(Reference: A. Carrér, J.-D. Brion, S. Messaoudi and M. Alami, Org. Lett., 2013, 15, 5606.)
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I1. Alternative Mechanism

Alternative mechanism for this radical process is shown below.

S,04 2- heat . SO?

™ // o ©
Sl Hso4 O, Hso4

CLY < @EIM @E:ﬁm @Ef

First, NH-sulfoximine could attack on C3 position of quinoxalinone leading a formation of
intermediate I11. Then, a sequential hydrogen atom abstraction by sulfate radical anion (SO4™),
which is generated by a homolytic cleavage of persulfate (S20s>") anion, would result in a radical
intermediate 1V and eventually the corresponding sulfoximidoyl quinoxalinone product.
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'H and 3C NMR Spectra of Compounds 3a—3m and 4a—4j

3-((Oxodiphenyl-2%-sulfanylidene)amino)quinoxalin-2(1H)-one (3a)

00§5e—

2202
660°Z -
mmo.ﬁ_
Y20 LA
160°L |
GeLL-
SrIL
£8l'L
181'L—
Y0z L
02T L
vezTL
509'2
129'2
0v9'L
659'2
1908
8.0'8

===

S Ve

S

Lger —

3a, '"H NMR (DMSO-dg, 400 MHz)
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3-((Oxodi-p-tolyl-A8-sulfanylidene)amino)quinoxalin-2(1H)-one (3b)
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3-((Bis(4-chlorophenyl)(oxo)-A%-sulfanylidene)amino)quinoxalin-2(1H)-one (3c)
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3-((Benzyl(oxo)(phenyl)- A%-sulfanylidene)amino)quinoxalin-2(1H)-one (3d)
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3d, 'H NMR (DMSO-dg, 400 MHz)
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3-((Allyl(oxo)(phenyl)- AS-sulfanylidene)amino)quinoxalin-2(1H)-one (3¢)
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3-((Methyl(oxo)(phenyl)- A5-sulfanylidene)amino)quinoxalin-2 (1H)-one (3f)
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3f, "H NMR (DMSO-dg, 400 MHz)
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3-(((2-Chlorophenyl)(methyl)(oxo)- AS-sulfanylidene)amino)quinoxalin-2(1H)-one (3g)
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3-(((4-Chlorophenyl)(methyl)(oxo)- AS-sulfanylidene)amino)quinoxalin-2(1H)-one (3h)

& SRIYVVVOOOR-—o~on @ o
S EINFR2ERI2NE85E 3 2
e OO NI~ NN N NN~~~ - o
H
N__O
L X
NN
O=S—CHj,
Cl
3h, 'H NMR (DMSO-dg, 400 MHz)
N SN A_JUL|MLAJLA
‘ |~ —
Q af (e 27— o
-— ol ey o]~ L]
T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
O 0 mmmmmmmmmv-
u o CONTD O SO ~N®
0B NER-ed5380 EEE2C-S23
38 835807448y SO0 T D
—_— T o TTOOOMOOO
|
Vo NNV N\
H
N__0O
X
Nl
O=S—CHj,

cl
3h, 13C NMR (DMSO-dg, 100 MHz)

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 ppm

S11



3-(((4-Bromophenyl)(methyl)(oxo)- A°-sulfanylidene)amino)quinoxalin-2(1H)-one (3i)
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3-(((4-Methoxyphenyl)(methyl)(oxo)- AS-sulfanylidene)amino)quinoxalin-2(1H)-one (3j)
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3-((Methyl(4-nitrophenyl)(oxo)-2°-sulfanylidene)amino)quinoxalin-2(1H)-one (3k)
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3-((1-Oxidotetrahydro-1 A5-thiophen-1-ylidene)amino)quinoxalin-2(1H)-one (31)
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3-((Ethyl(methyl)(oxo)- A*-sulfanylidene)amino)quinoxalin-2(1H)-one (3m)
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3-(((4-Bromophenyl)(methyl)(oxo)-AS-sulfanylidene)amino)-1-ethylquinoxalin-2(1H)-one

(42)

4a, 'H NMR (DMSO-dg, 400 MHz)
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3-(((4-Bromophenyl)(methyl)(oxo)-AS-sulfanylidene)amino)-1-pentylquinoxalin-2(1H)-one

(4b)
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1-Benzyl-3-(((4-bromophenyl)(methyl)(oxo)-A°-sulfanylidene)amino)quinoxalin-2(1H)-one

(4c)
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1-Allyl-3-(((4-bromophenyl)(methyl) (oxo0)-A%-sulfanylidene)amino)quinoxalin-2(1H)-one

(4d)
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Ethyl 2-(3-(((4-bromophenyl)(methyl)(oxo)-18-sulfanylidene)amino)-2-oxoquinoxalin-1(2H)-

yl)acetate (4e)
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3-(((4-Bromophenyl)(methyl)(oxo)-AS-sulfanylidene)amino)-6-chloroquinoxalin-2(1H)-one
(4f)
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6-Bromo-3-(((4-bromophenyl)(methyl)(oxo)-2°-sulfanylidene)amino)quinoxalin-2(1H)-one
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4g, TH NMR (DMSO-dg, 400 MHz)
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4g, '3C NMR (DMSO-dg, 100 MHz)
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3-(((4-Bromophenyl)(methyl)(oxo)-AS-sulfanylidene)amino)-6-nitroquinoxalin-2(1H)-one

(4h)
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4h, TH NMR (DMSO-dg, 400 MHz)
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4h, 13C NMR (DMSO-dg, 100 MHz)
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3-(((4-Bromophenyl)(methyl)(oxo)-A8-sulfanylidene)amino)-6,7-dimethylquinoxalin-2(1H)-
one (4i)
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4i, "H NMR (DMSO-dg, 400 MHz)
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4i,"3C NMR (DMSO-dg, 100 MHz)
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1-Benzyl-3-(((4-bromophenyl)(methyl)(oxo)-A5-sulfanylidene)amino)-6,7-dichloro
quinoxalin-2(1H)-one (4j)
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4j, 13C NMR (DMSO-dg, 100 MHz)
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