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1. Crystal structure of compound 3a

cH

Fig. 1 Crystal structure of compound 3a.
The thermal ellipsoids are drawn at the 30% probability level

3.1 Sample preparation

3a was dissolved in dichloromethane, and n-hexane was subsequently dripped into the
system. Then the tube was sealed with parafilm and the system was placed at room temperature

to afford the single crystal of 3a.

3.2 Crystal structure determination of 3a

Crystal Data. CoH,;CIN,S, M =242.73, monoclinic, a = 5.0066(4) A, b=1221 15(7) A c=
18.0086(15) A, f=91.708(9)°, U = 1100.53(14) A3, T = 113.60(10), space group P2,/n (no.
14), Z =4, (Mo Ka) = 0.508, 4424 reflections measured, 2161 unique (R;, = 0.0278) which
were used in all calculations. The final wR(F2) was 0.0822 (all data).

Table 1: Crystal data and structure refinement for 3a

Identification code 3a

Empirical formula CoH;;CIN,S

Formula weight 242.73

Temperature / K 113.60(10)

Crystal system monoclinic

Space group P2:/n

a/A,b/A,c/A 5.0066(4), 12.2115(7), 18.0086(15)
a/°, B/°, y/° 90.00, 91.708(9), 90.00




Volume / A3 1100.53(14)

V4 4

Peale/ M mMm-3 1.465

p/ mm-! 0.508

F(000) 504

Crystal size / mm3 0.26 x 0.25 x 0.23

20 range for data collection 6.68 to 52°

Index ranges -6<h<5,-14<k<15,-22<1<13
Reflections collected 4424

Independent reflections 2161[R(int) = 0.0278 (inf-0.9A)]
Data/restraints/parameters 2161/0/138

Goodness-of-fit on F? 1.053

Final R indexes [[>20 (I) i.e. F,>40 (F,)] R, =0.0353, wR, =0.0770
Final R indexes [all data] R; =0.0424, wR, = 0.0822
Largest diff. peak/hole /e A3 0.246/-0.263

Flack Parameters N

Completeness 0.9975

2. Substrate Scope of the Azoarenes

Reaction conditions a: To a 15 mL vial, azoarenes (0.3 mmol), PhI(OAc), (0.6
mmol, 2.0 equiv.) were dissolved in DCM (5.0 mL), then 2a (1.5 mmol, 5.0 equiv.)
were added at room temperature. The mixture was stirred in an oil heating bath at 100
°C for 6 hours. The reaction mixture was cooled to room temperature and 10.0 mL
water was added, then mixture was extracted with dichloromethane (3%15 mL), the
combined organic phases were dried over anhydrous Na,SO,4 and the solvent was

evaporated under vacuum.

Reaction conditions b: To a 15 mL vial, azoarenes (0.30 mmol), PhI(OAc), (0.6
mmol, 2.0 equiv.) were dissolved in DCM (5.0 mL), then sulfide 2 (1.5 mmol, 5.0
equiv.) and TFA (0.45 mmol, 1.5 equiv.) were added at room temperature. The rest of

the operation is the same as reaction conditions a.
4
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N.D%, N.D%®° trace?, 20%°° trace?®, 24%"° 47%3, 78%"° 50%%, 12%"°
9Reaction condition: azoarenes (0.3 mmol), 2a (1.5 mmol), PhI(OAc), (2.0 equiv.), in DCM (5.0 mL)
at 100 °C for 6 h. PReaction condition: azoarenes (0.3 mmol), 2a (1.5 mmol), PhI(OAc), (2.0 equiv.),
TFA (1.5 equiv.) in DCM (5.0 mL) at 100 °C for 6 h. <The yield determined by 'H NMR with 1,3,5-

trimethoxybenzene as the internal standard.

3. Radical Trapping Experiment with TEMPO

TEMPO (6.0 equiv.)
H

cl Cl
it N
N standard conditions a N7
NN N\
| \> I l):[ >
~ N N~ TN
N \ )\S/\

1a 0.3 mmol 2a 1.5 mmol 3a 0%

To a 15 mL vial, 3a (0.3 mmol), PhI(OAc), (0.6 mmol, 2.0 equiv.) and
TEMPO(1.8 mmol, 6.0 equiv.) were dissolved in DCM (5.0 mL), then 2a (1.5 mmol,
5.0 equiv.) were added at room temperature. The mixture was stirred in an oil heating
bath at 100 °C for 6 hours. The reaction mixture was cooled to room temperature and
10.0 mL water was added, then mixture was extracted with dichloromethane (3x15
mL), the combined organic phases were dried over anhydrous Na,SO, and the solvent

was evaporated under vacuum.
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1H NMR and 3C NMR Spectra of the Products

5.

"H NMR Spectrum for 3a (400 MHz, CDCls)
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"H NMR Spectrum for 3b (400 MHz, CDCls)
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"H NMR Spectrum for 3¢ (400 MHz, CDCls;)
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"H NMR Spectrum for 3d (400 MHz, CDCl;)
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"H NMR Spectrum for 3e (400 MHz, CDCl;)
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"H NMR Spectrum for 3f (400 MHz, CDCl;)
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"H NMR Spectrum for 3g (400 MHz, CDCl;)
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"H NMR Spectrum for 3h (400 MHz, CDCl;)
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"H NMR Spectrum for 3i (400 MHz, CDCl3)

wN_‘,_./
FALN ol

goL'L

0LLL
1841
vez'z
€082
11EZ ﬁ
ZZET
Gee'Z
1vET
pse'z
€IET
08EE
66E'Z
e
Ip'E
1E7E
SEV'T
BYY'Z
8o’z
SI8P—
758G
ZI8'G
688G
906'G
8zz L
Zez'L
BETL
L
€5zl

£1000 092 L
voz'L
89z'L
062'2y
2y
5082
60€'L
zzeL
et
ose L
oge L
€8e'/
00t L
vV L
0808
L8
56E'D

8221
ZeT Ll
B6EZ L~
Tl 2

€521 —_— 60"

£10a0 09z 2-f
T L_
89z’ ﬁyﬁ
062 LY
67 L
S0€E° .t__
60e"L ]
zecL

lzes

ogg's?

08€'L
cars/ f\

v =
0or'L
Pov'L .J/_ =

¢
L

A

Z=

8Ly

103

7.22

730 7.26

1 (ppm)
A

738 7.34

7.42

|-

ipld: N

=00°1

J60°)
gz
“oE

Fv60
Mg
Lego

10 05 0.0 -05

3.0 25 20

1.5

60 55 50 45 40 35

75 7.0 6.5

9.0 85 8.0

9.5

1 (ppm)

BC {'H} NMR Spectrum for 3i (100 MHz, CDCl;)

8L¥L—

bLge~
ve'se—

SOvPr—

BEES—

£1000 8992+,
EI000 00°LL—
€1009 z¢° 2L’

€9'8LL—

62°L2L

£9 RD.
Lg mm_\
06"2EL~,
BY'BEL

LEESE~
Erasise

06 vl —

80 70 60

e

N\/ N\F

/N,
ot

HiC

210 200 190 180 170 160 150 140 130 120 110 100 90

M0 0

20

50 40 30

1 (ppm)

15



"H NMR Spectrum for 3j (400 MHz, CDCl;)
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"H NMR Spectrum for 3k (400 MHz, CDCl;)

-— wy weom MTOONMMMTONONOFT OO —~ OO0
3 3 2858 SIYSSAREIRNLRARNESE 9325
T i) B e N
s B PN,
noom oo
[5[5 gggg NS OONNLMTINND MO T O igg
e 00 g CoRRRanRIRIL S0
o e NN INPNINPNPNRS PN PA PN RN PR PN e
/““ CH, R N A R P ,
H:,C |l ||| TR ll\
. |
\l 1 - |r| i
1
J\N\ A AN ‘J;} -
. , rU 'lUlk,l'jU f
__/"u' -3
ES o
s o s 114 110
. . = 1 (ppm)
f1 (ppm) : — . .
245 240 235 230 225
1 (ppm)
| | LLJL
LL_ — e = s 1
JEF 2 SR TR
o
3 & e g g & 3
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 00 -05
1 (ppm)
BC {'H} NMR Spectrum for 3k (100 MHz, CDCl;)
e Nor o]
QOO0
[afala]
& 000
& RE8e 2 2es
o™ O~ M=o o Il 2 | =
— [l u NN -
N ST
I
| [ 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)

17



"H NMR Spectrum for 31 (400 MHz, CDCl3)
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"H NMR Spectrum for 3m (400 MHz, CDCl;)
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"H NMR Spectrum for 3n (400 MHz, CDCl;)
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"H NMR Spectrum for 30 (400 MHz, CDCl;)
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"H NMR Spectrum for 3p (400 MHz, CDCl5)
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"H NMR Spectrum for 3q (400 MHz, CDCl5)
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"H NMR Spectrum for 3r (400 MHz, CDCl;)

[] [=] w0 oD o wowr— [=}] u
35 & g 2386 £399SSZLBIIAARREE £E3
o -+ [ W ownwn NN AN NN NNNNNNANNN T — -
i | it e - KN
NS N\>
L.
N M
}\/““CH3
S
HiC
LMOOWLOO~ROWLOoOO—MD
CITTISRERIIBNRE
OO OO N O N NN NN
SRRV T NSRS
I‘ |
| |L
.uU ‘JU'\J llu UJ
3
250 245 240 235 2.30
1 (ppm)
n
1
i & & FEg o &
g8 8 8 8 5 &
(== - - o L] Ltd
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
BC {'H} NMR Spectrum for 3r (100 MHz, CDCl;)
0o o
BV
888
2525 F EEE ~ 218 =
- L MO @ = o
%8 8 KRGO . gy ¥
N N\ P ~ I ]
P
=
N M
>\S/"""CH3
HiG
R e ,.,,-cl, — o PR S—— . I e

210 200 190 180 170 160 150 140 130 120 H[E 10? 90 80 70 60 50 40 30 20 10 O
ppm

24



"H NMR Spectrum for 3w (400 MHz, CDCl5)
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"H NMR Spectrum for 4a (400 MHz, CDCl;)
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'"H NMR Spectrum for 4b (400 MHz, CDCl;)
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"H NMR Spectrum for 4d (400 MHz, CDCl;)
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"H NMR Spectrum for 4f (400 MHz, CDCl;)
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"H NMR Spectrum for 4g (400 MHz, CDCl;)
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"H NMR Spectrum for 4h (400 MHz, CDCl;)
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"H NMR Spectrum for 5(400 MHz, CDCl;)
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