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Optimization of The Reaction Conditions

Table S1. Optimization of the reaction conditions®

entry base time solvent yield (%) °
1 1.5h DMF 43
2 K2COs3 10min DMF 52
3 K3POs 10min DMF 40
4 NaHCOs 1h DMF 53
5 EtsN 10min DMF 42
6 DIPEA 1h DMF 41
7 Cs2COs 7min DMF 42
8 DBU 1.5h DMF 52
9 EtONa 2h DMF 48
10 Ba.COs3 1h DMF 36
11 LiCOs 1h DMF 59
12 KOH 10min DMF 32
13 K2COs3 1h THF 0
14 K2COs 1 1,4-dixane 19
15 K2COs3 10min toluene 0
16 K2COs3 0.5h DMSO 48
17 K2COs3 1h EtOH 22
18 K2COs3 2h EtOAcC 39

19¢ K2COs3 1.5h DMF 52
204 K2COs3 10min DMF 55
218 K2CO3 1h DMF 43
22 K2CO3 17min DMF 53
239 S+KOH 0.5h DMF messy
240 K2COs 0.5h DMF 66
25 K2COs3 1h DMF 50
26 K2COs 0.5h DMF 52

@Reaction conditions: 1a (0.3 mmol), 2a (0.6 mmol), base (0.3 mmol) and solvent (1.5mL) at 100 °C. The time of the reaction was
according to TLC. PYields were determined by LC analysis using biphenyl as the internal standard. “Base (K,COj3 0.15 mmol). YBase
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(K»COj3 0.6 mmol). eTemperature = 60 °C. Temperature = 80 °C. 9Sulfur reagent (S, 0.9 mmol), base (KOH, 0.15 mmol). "Base (K,CO3

0.15 mmol), 130 °C. 'Sulfur reagent (K,S, 0.45 mmol), base (K,COs 0.15 mmol), 130 °C. iSulfur reagent (K,S, 0.75 mmol), base (K,COs

0.15 mmol), 130 °C.

Figure S1. ESR studies of KzS in different conditions.
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Condition A: K3S (0.6 mmol) in 2 mL DMF at room temperature. Condition B: K;S (0.6 mmol) and K,COs (0.15 mmol) in 2 mL DMF at

room temperature.
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Spectroscopic Data for Products

00°0-—

9T°L
L
wL
L 1
€L
PrL
245
SY°L
9P°L
9%°L
8t°L |
0S°L 1
0S°L
sL )W
S'L~
L /
€0'8
S0°8 M
S9°8 —

Sa

F00°¢

60°C

00°1

Y8°9L
9I°LL W
8V°LL

S.Z-/
ST6T1
Nm.mﬁw
E.cﬂ\
98°0€1

Y6°791 —

S5a

S4



000 —

wT—

9T'L
0€L W
€L

6L
ve'L”

858 —

S5b

I

=00°¢

0T

6’1

=26°0

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -

10.0

LY'IT—

¥8°9L
9I'LL W
8¥°LL

amsﬁ/
ST'8TI\
mv.mﬁw
$6°6C1

09°6€1 —

LO€9T —

T T T T T T T
100 90

170 160 150 140 130 120 110

S5



00°0- —

88°¢€ —

0L~
vo'L”
orL”
L6'L~
66°L”

S8 —

5¢

MeO

00°¢

86’1

26’1

60

-0.5

9.0 85 80 75 70 6.5 6.0 55 50 45 4.0 35 3.0 25 20

1.0 0.5 0.0

1.5

€S°SS —

¥8°9L
©~.hhw
8¥°LL

99 V11 —

89°€TI
SS'8TI\
L8'8TL

¥9°091 ~
8791~

MeO

S6



=) RO N o (=3
n RS0 n « S
«® [l ol ol - =
N N | \

5d

-
o =

11.96+
12.03=

.5 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1
f1 (ppm)

T T T
5 1.0 05 0.0 -0.5 -1.

w» |0.93-

T T T T T
1.0 10.5 10.0 9.5 9.0

- - © ® S ©

o o NG T=x xR ®
o w NN aA S~ \o <t -
- - - [l Sl o)

/
X
/
X

5d

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)



00°0- —

91°L
8I'L /
0T’LT
8T'L
00°8 \
10°8
0’8 N
v0°8
£€9°8 /

00°C

et

560

v8°9L
9I°LL W
8V°LL

PIOTT
9e9r1 7
60°LTT
€I'LTL
£T6T1
1€°62T

16°6C1

SS9\
yI°T91 -,
991 /

Se

170 160

150 140 130 120 110 100 90

180

S8



00°0- —

LTLA
LY'LA,
ovL’
86°L~
0087

S9°'8 —

Cl

5f

£0°C

F€0°T

0°1

v8°9L
9I°LL W
8V°LL

L'8TI
8¢€°6CI1
s6tl
reocel
Ts'sel

—_—

8191 —

5f

Cl

T T T T T T T T
150 140 130 120 110 100 90

160

170

S9



000 —

WL

S9°L V
L16°L F
€6°L /

99°'8 —

Br

F€0°C
0T

001

¥8°9L
9T°LL W
8¥°LL

SL'ETI
96'8Z1 \
08°6Z1 \
:éﬂw
LI TEL

Y8191 —

Br

S10



000 —

96°€ —

(48]
48]
SI'8
LT'8
LT'8
a—.w\
6L'8 —

=~
5h

MeOOC

=00°¢

o'y

=16°0

€V TS —

P8°9L
9 —.th
8V°LL

6€°LT1L /
9s°0€1 \
06°0€1 N
8S°I€l \
16°vEL

v8 191 —
€9°991 —

MMMJ_..___

MeOOC

180 170 160 150 140 130 120 110 100 90

S11



000 —

0b°L
I¥°L
Iy LA
£V°L Y
SY°L
06°L )
T16°L ?
16°L
26°L A
w6°L
€6°L \
v0°8

698 —

Cl

0T

m\cc.—

Z86°0

=01

v8°9L
9I'LL V
8¥°LL

ys'stl

~m.>-/
Is°671 \
€S°0€1 7
om.cmﬁx
mv.NM—\
6I'SEl

9P I91 —

Cl

'
,mw\ﬂ

T
150 140 130 120 110 100 90

160

170

S12



00°0- —

L
€L
vi'L
ST'L 1
91°L 1
AVE
SP'L
LbL
L¥'L 1
6L 1
6v°L
IS°LA
9L°L 1
LLLY ﬁ
LL LA
6LL F
6L"L
08°L
I8°L
€8°L
69°8 —

-

2660
€0°1
#00'T

*66°0

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0

10.0

Y8°9L
9 —.th
8V°LL

Wil
99°v11
9€ 911
LS 91T
0L°€TL
[ V
68°0€1
~a.=m~w
L6°0€T
S8°CEl
€6°CE1

w91
YL 191
Ry
LO Ncﬂ\
SHI1

T T T T T T T T T T T T T T
80

30

70 60 50 40

180 170 160 150 140 130 120 110 100 90

S13



00°0-—

80°L ]
80°L |
60°L
0L
TI°L
TI°L
TI°L
€1°L
9L
LT°L A
61°L
0T'L ;W
1L
L
LT'8
81°'8
61°'8
61°'8
0T'8
178
w8
968
96'8

Sk

VL0
201

=00°1

16’0

¥8°9L 1

9T°LL

8V°LL
~m.o:g
mm.o:g
bm.@—:
19°911
0T'LIT
6T LI
PELIT
EV°LIT
Yy LIT
€S°LIT
6S°LII
89°LII
S0°0TT /ﬁ
YIocIA
mﬁ.cNaw\,
87071
6TveElL v

bEFEL
(422!
€TSSI
ST'SSI
LT'SST
Y6°'9S1
L6°9S1
LL°LST
08°LST
61°091
177091

S5k

Il lh

80

190 180 170 160 150 140 130 120 110 100 90

S14



60°L
(L)
L
TT°L
CI°L
€1°L
€1°L Y
PIL Yy
ST'LA
8I°L
61°L
0T LA

1TLA
€TL “
YL
178
178
(4% ]
€T'8
vT'8
ves8
ST'8
968
L6’8

001

76’0

70 6,5 6.0 55 50 45 40 35 3.0 25 2.

7.5

8.0

8.5

9.0

10.5 10.0 9.5

¥8°9L

II'LL
8V°LL

9s°SS1
09°SS1
TL8S1
vw.wm~/
€TI91
re 191
:.Nw~x
€T091

w991
YL VYIT

|

160 150 140 130 120

170

180

S15



00°0- —
L80
68°0
06°0
06°0
06°0
16°0 W
6C°1
671 q
0€°1
€T
€T ]
€€ T ]
per |
se'1 ﬁ
se1
9¢°T
LET
LET
8e'1
69°1
LT
€L°T
SL1
LLT
10°€
10°€
£0°€
So'€
so'€

81°'8 —

S0

L0'€

209

1.5

00T

6’1

“68°0

95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20

1.0 0.5 0.0

SOPL—
0s°7C
mu.muw
TL'8TA
se1e
cm.ﬁmw

¥8°9L
9I'LL V
8¥°LL

[4: 314 Sa

S8I'8ST —

So

I

ok

il

T T T T T T T
130 120 100 90

150

160

110

140

170

S16



00°0- —

(X% 4
1L
€TL
€TL
9T'L
LTLA
8T'LY
6T L1
6T L1
T€L
T€L
1€°Ly
€€°L
€€°L
SEL A
SE'L
9¢°L
LEL
LEL

LY'8 —

Sp

A

=00°C

ZC6°1

g6z

=$8°0

PeLe —

¥8°9L
wﬂ.bbw
8V°LL

LTI \
8¥°8T1 —~
1T°6C1 /
98°LET —

YLV —

PELST —

Sp

S17



00°0- —

9T°L
SY'L /
Ly'L /
9L
€9°LT
S9°L
L9°L
8L°L
178
€T'8

L8

Br

{1 !
16°1

0°1
H)Nc.N

=00°1

¥8°9L
cﬂ.bhw
8V°LL

8€°TTI
T
76°TTI
€21
65°LT1
89°0€T ;
LS'IET

IS'IET
0v°SET
0LLET
PLLET
6LLET
TH'8ET
99°8€T
16°8€1
0b°6€T1
SP6€1 ]
6b°6€T

mh.mm;%

——r—

86°6¢€1
€TOVI

8L 191 —

Br

T T T T T T T T T T T T T T T T
80

70 65

75

85

90

165 160 155 150 145 140 135 130 125 120 115 110 105 100 95

S18



—8.85
7.60
7.59
7.47
7.46

—0.00

—
N=N,
S
\
5r
i N |
& &'
o <<
S e
. . . . . . . : . . . . . . . . . . . . . . . .
11.0 10.5 10.0 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0 -05
f1 (ppm)
wn ~ o w o
S - n =< ® o T
~ < S B T ®
7] <+ LRSS NN
- — — v Ll S
I I N ~J—

5r

T
180

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

S19



00°0 —

9T'1 —

sTL
ob'L
WL
€bL]
prL ]
st
op°L |
9L |
LyL
LY'LT
8b°L
8b°L |
6b"LA
6b°LA
So°L

99°L Ay
L9"L \
SL'L

86°L

66°L

00'8

00'8

oo
00T
R00°1
Moz

30 25 20 15 1.0 05 0.0

3.5

6.0 55 50 4.5 4.0
f1 (ppm)

6.5

80 75 7.0

8.5

¥8°9L
m:.hhw
8¥°LL

TLLIT

SL'9TL
10°LTT
96'871 /

w891
SP'891 v

-10

70 60 S50 40 30 20 10

80

f1 (ppm)

190 180 170 160 150 140 130 120 110 100 90

S20



3-(4-(tert-butyl)phenyl)-5-phenylisothiazole (7b)
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