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1. Table S1 The optimization of H,O equivalent 2

S
H3C
N— CuCl (5 mol%)
N=Ph, s . ﬂs
DEF, 120 °C, 12h
Entry H,0 (eq.) Yield (%)
1 0 51
2 2 59
3 4 88
4 6 81
5 8 69
6 10 66

2 Reaction conditions: 1a (0.2 mmol), Sg (0.3 mmol), CuCl (5 mol%), K5;PO, (0.4
mmol), and DEF (2.0 mL), 120 °C, 12 h; isolated yield.
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2. Table S2 Optimization of the Reaction Conditions *

H3C‘N_Ph Catalyst (5 mol%) ﬂ
Ph—— * [5] "Base (2.0 eq) Ph S/S
1a Solvent, 120 °C 2a
H,0(4.0 eq.)

Entry Catalyst [S] Base Solvent | Yield (%)
1 CuCl Sg NaOAc NMP 62
2 CuBr Sg NaOAc NMP 58
3 Cul Sg NaOAc NMP 55
4 CuOAc Sg NaOAc NMP 42
5 Cu,O Sg NaOAc NMP 35
6 Cu(OAc), Sg NaOAc NMP 32
7 CuCl Sg NaHCO; NMP 63
8 CuCl Sg KOAc NMP 65
9 CuCl Sg K3POy NMP 75
10 CuCl Sg KF NMP 66
11 CuCl Sg t-BuONa NMP 33
12 CuCl Sg Na,CO; NMP 23
13 CuCl Sg Cs,COs NMP 27
14 CuCl Sg NEt; NMP 56
15 CuCl Sg DBU NMP 55
16 CuCl Sg K;3POy4 DMSO 61
17 CuCl Sg K;3POy4 DMF ND
18 CuCl Sg K;3POy4 DEF 88
19 CuCl Sg K;3POy4 DMACc 58
20 CuCl Sg K;PO, Toluene trace
21 CuCl Sg K3POy DEF NR %
22 - Sg K5POy, DEF 35
23 - Sg K5POy DEF trace ¢
24 CuCl Na,S K;3POy DEF NR
25 CuCl NaHS K;3POy4 DEF NR
26 CuCl K,S K3POy4 DEF NR
27 CuCl Tetramethylthiuram K5POy4 DEF NR

disulfide

28 CuCl Sg K3POy4 DEF 68 4,89 ¢
29 CuCl Sg K3POy4 DEF 53/,87¢

@ Reaction conditions: 1a (0.2 mmol), [S] (0.3 mmol), catalyst (5 mol%), base (0.4
mmol), H,O (4.0 eq.) and anhydrous solvent (2.0 mL), 120 °C, 12 h; The isolated

yield. ? under N,. ¢ under O,. ¢at 110°C. ¢ at 130 °C./ for 6 h. £ for 16 h.
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3. NMR Spectra for Starting Reagents 1a-1q.
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MR Spectra for All Compounds 2a-2q.
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13C NMR: 5-(4-methoxyphenyl)-3H-1,2-dithiole-3-thione (2g)

S24



o e i ] v o T T ST [ i = . el Bl o}
—2EEEEL * R S0 =S=22ELEL
[ el St ol ol e el el et el ol el el e o o = Sl el ol S S o
A I NS AN N e
e A e
3 7.55 ' 7 55 7.55 ' 7.|15 ' 7 :35
fl (ppm)
| s
0}
Hee” s’
]
J“. L ,
S X
T T VT T T T T T “ T T T T T T T
8.0 75 70 65 60 55 50 45 40 3.0 25 20 15 1.0 05 00 05
f1 (ppm)
TH NMR: 5-(3-methoxyphenyl)-3H-1,2-dithiole-3-thione (2h)
3 g8 " & o @ 2 o
g E g ZeC = a
| | A
S
s
(o] 7
e s
NSy Wt n

T T : T T T T T T : T T
210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T T

80 70 60

13C NMR: 5-(3-methoxyphenyl)-3H-1,2-dithiole-3-thione (2h)

S25

-10



o T e oL =S I o S S S S o5 e e o e oLy &
e ¥ [ SR YT e =
1
| .
It o ‘ 1
_jﬁ—,it_»%__t
i 2 o
T T ¥ T 1
7.6 7.5 7.4 73 7.2 7.1
1 (ppm)
I ]
| l [
L I, N - N
Y oy " o "
L=l ) o — —
P OV T O L2y = &
SaaE = = -
T T T T T T T T T T T T T T T T T
80 T3 7.0 6.5 6.0 % 50 45 4.0 ) 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
'H NMR: 5-(4,4-dimethylthiochroman-6-yl)-3H-1,2-dithiole-3-thione (2i)
= 2 oo Ea s - N
v o o o of S0 o L GO BT sk
= { e T MO | e oMoh o0
= g SAIRRRE £ s
0 R A S Fde
1 | !
|
|
[ 1 i
I
‘ ‘ ‘ Lo ”
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10 0 -10
f1 (ppm)

13C NMR: 5-(4,4-dimethylthiochroman-6-yl)-3H-1,2-dithiole-3-thione (2i)
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5. NMR Spectra for Compound D-2a
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6. 'TH NMR: (Z)-N,3-diphenylprop-2-yn-1-imine (3)
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7. GC analysis for Compound D-2a.
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8. GC analysis for Compound 3
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9. X-ray crystal structure and data of compound 2b

The displacement ellipsoids are drawn at the 30% probability level
Single crystals suitable for X-ray analysis were obtained by slow evaporation of

CH,Cl, solvent.

Supplementary crystallographic data was deposited at the Cambridge Crystallographic
Data Centre (CCDC) under the number CCDC-1883614 (2b) and can be obtained free

of charge via www.ccdc.cam.ac.uk/data_request.cif.
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Table S3: Crystal Structure and Data Refinement Parameters of compound 2b

Compound 2b
Empirical Formula Cio Hg S5

Formula Weight 224.34

Crystal System / Space Group | Triclinic, P -1

a/A 7.3636(8)

b/A 8.0204(9)

c/A 18.386(2)

a/® 90.452(2)

B/° 94.406(2)

y/° 105.314(2)

V/A3 1043.8(2)

Z 4

D cac (g/cm?) 1.428

p (mm-) 0.658

Crystal size (mm) 0.180 x 0.150 x 0.120
Color / Shape red

Temp (K) 298(2)

Theta range for collection 1.111 to 25.996
Reflections collected 7696

Independent reflections 4092
Data/restraints/parameters 4092 /0/237
Goodness of fit on F2 1.030

Final R indices [I1 > 26(I)] R1=0.0364, wR2 =0.0884
R indices (all data) R1=0.0587, wR2 =0.1006
Largest difference peak/hole | 0.226 and -0.279
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