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1. General Considerations

All chemicals were used as received without further purification unless stated
otherwise. 'H NMR, BC NMR and '""F NMR spectra were recorded at ambient
temperature on a 300, 400 or 500 MHz spectrometer (75 or 100 MHz for 3C NMR,
and 470 MHz for '°F NMR). NMR experiments are reported in & units, parts per
million (ppm), and were referenced to CDCl; (& 7.26 or 77.0 ppm) as the internal
standard. The coupling constants J are given in Hz. Column chromatography was
performed using EM Silica gel 60 (300-400 meshes).

2. Experimental Procedures.

Under O,, a 20 mL of Schlenk tube equipped with a stir bar was charged with
ArSSAr (0.1 mmol), AIBN (0.15 mmol, 24.6 mg), Cul (0.01 mmol, 1.9 mg), KHCO;
(0.1 mmol, 10.0 mg) and CH3CN (2 mL). The tube was sealed with a Teflon lined
cap. The reaction mixture was stirred at 100 °C for 12 h. After the completion of the
reaction (monitored by TLC), the solvent was concentrated under vacuum and the
residue was purified by flash column chromatography on silica gel with petroleum

ether-ethyl acetate as the eluent to give the desired product.
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3. Research on the Mechanism

3.1 The detection of CN- by indicator paper

The combination of CN- and acids produces hydrocyanic acid, which reacts with

picric acid to show rose-red colour.

A picric acid test strip was fixed on a Teflon lined cap, and saturated sodium
carbonate solution was dropped on to make it wet. Then, 0.2 g of tartrate and 3.0 mL
of the reaction solution were added to Schlenk tube, which was sealed with this
Teflon lined cap, immediately. The tube was heated in the oil bath under 80 °C for 15

minutes. The test paper appeared rose-red proved the existence of CN-.
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Fig. S1 Results of detecting cyanide anion
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3.2 Preparation of CuSPh

To an ice-cold mixture of 12.5 mL of conc. aq. NH; and 50 mL H,O was added
CuS04.5H;0 (3.13 g, 12.5 mmol) forming a royal blue-colored solution. NH,OH-HCI
(1.94 g, 28.0 mmol) was added portionwise in 45 min. Then stirred overnight at 25 °C,
under N, produced a colorless solution of [Cu(NHj3),]*. A solution of PhSH (1.42 g,
12.9 mmol) in 80 mL of EtOH was added through syringe. A yellow solid formed
immediately. The solid product was collected via filtration and was sequentially

washed with H,O, EtOH and ether in succession and vacuum-dried.
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4. Characterization Data for the Products

Thiocyanatobenzene (3a):!

ether, 1: 80) give the product (17.5 mg, 65% yield) as a colorless
liquid. '"H NMR (CDCl;, 400 MHz) & 7.41-7.46 (m, 3H), 7.51-7.54 (m,
2H); 3*C NMR (CDCl;, 100 MHz) 8 110.5, 124.4, 129.5, 130.0, 130.2.

: S. Flash column chromatography on a silica gel (ethyl acetate: petroleum

4-Methylphenyl thiocyanate (3b):!

the product (16.4 mg, 55% yield) as a yellowish liquid. '"H NMR
(CDCl;, 400 MHz) & 2.37 (s, 3H), 7.22-7.26 (m, 2H), 7.41-7.44 (m,
2H); *C NMR (CDCl;, 100 MHz) 6 21.1, 111.0, 120.5, 130.7, 130.9, 140.2.

: S. Flash column chromatography on a silica gel (petroleum ether) give

4-Methoxyphenyl thiocyanate (3c): !

petroleum ether, 1: 80) give the product (26.7 mg, 81% yield) as

a white solid. '"H NMR (CDCls, 300 MHz) & 3.82 (s, 3H), 6.92-
6.97 (m, 2H), 7.47-7.51 (m, 2H); 3C NMR (CDCls, 75 MHz) § 55.5, 111.6, 113.7,
115.8,133.8, 161.2.

/©/S\CN Flash column chromatography on a silica gel (ethyl acetate:
MeO

2-Fluorophenyl thiocyanate (3d):

the product (22.3 mg, 73% yield) as a colorless liquid. 'H NMR

F (CDCl;, 400 MHz) 6 7.18-7.28 (m, 2H), 7.42-7.48 (m, 1H), 7.61-7.65

(m, 1H); *C NMR (CDCls, 100 MHz) & 109.0, 111.8 (d, Jr = 17.4 Hz), 116.7 (d, Jc.

r=20.6 Hz), 125.7 (d, Jcr = 3.8 Hz), 132.0 (d, Jcr = 7.8 Hz), 132.2, 160.3 (d, Jcf =

248.9 Hz); '9F NMR (470 MHz, CDCly): 5 —107.9 (s, 1F). MS (EI): 153 (M*); HRMS
(ESI) m/z calcd for C;HsFNS (M+H)* 154.0121, found 154.0120.

©:S\ CN Flash column chromatography on a silica gel (petroleum ether) give

4-Chlorophenyl thiocyanate (3e): !

give the product (22.6 mg, 67 % yield) as a white solid. 'H NMR
(CDCls, 400 MHz) 6 7.42 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.7 Hz,
2H); 3C NMR (CDCl;, 100 MHz) 6 110.0, 122.7, 130.4, 131.4, 136.2.

/©/S\ CN Flash column chromatography on a silica gel (petroleum ether)
Cl

4-Nitrophenyl thiocyanate (3f):>

petroleum ether, 1: 10) give the product (27.4 mg, 76% yield) as
a white solid. '"H NMR (CDCl;, 400 MHz) 6 7.67 (d, J = 8.9 Hz,
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2H), 8.30 (d, J = 8.9 Hz, 2H); 13C NMR (CDCl;, 100 MHz) § 108.0, 125.0, 128.7,
133.3, 147.9.

Methyl 2-thiocyanatobenzoate (3g): 3

COOMe Flash column chromatography on a silica gel (ethyl acetate: petroleum
S\CN ether, 1: 100) give the product (20.1 mg, 52% yield) as a yellowish
liquid. "H NMR (CDCl;, 400 MHz) 6 3.95 (s, 3H), 7.39-7.43 (m, 1H),

7.61-7.66 (m, 1H), 7.90-7.92 (m, 1H), 8.10-8.12 (m, 1H); 3C NMR

(CDCl3, 100 MHz) 6 52.9, 111.5, 126.1, 127.5, 127.8, 130.8, 131.6, 134.1, 166.4.

4-Thiocyanatophenyl acrylate (3h):

S Flash column chromatography on a silica gel (ethyl acetate:

O /©/ "CN  petroleum ether, 1: 40) give the product (20.5 mg, 50% yield)
HJ\O as a colorless liquid. '"H NMR (CDCls, 400 MHz) 8 6.05-6.08
| (m, 1H), 6.28-6.35 (m, 1H), 6.61-6.66 (m, 1H), 7.23-7.26 (m,
2H), 7.57-7.59 (m, 2H); 3C NMR (CDCl;, 100 MHz) & 110.4, 121.2, 123.6, 127.3,
131.8, 133.5, 151.7, 163.9. MS (EI): 205 (M*); HRMS (ESI) m/z calcd for

CioHgNO,S (M+H)" 206.0260, found 206.0270. IR: 3094, 3070, 3040, 2955, 2924,
2850, 2158, 1743, 1633, 1205, 1146.

4-Thiocyanatophenyl pivalate (3i):

S\CN Flash column chromatography on a silica gel (ethyl acetate:
/©/ petroleum ether, 1: 60) give the product (34.3 mg, 73%
Bu(0)CO

yield) as a colorless liquid. '"H NMR (CDCl;, 400 MHz) &
1.35 (s, 9H), 7.15 (d, J = 8.7 Hz, 2H), 7.55 (d, J = 8.7 Hz, 2H); 13C NMR (CDCls, 100
MHz) 6 27.0, 39.1, 110.4, 120.8, 123.5, 131.8, 152.3, 176.5. MS (EI): 235 (M");
HRMS (ESI) m/z caled for C;,H4N,O,S (M+H)" 236.0740, found 236.0740. IR:
3093, 3068, 2975, 2956, 2908, 2874, 2158, 1753, 1205, 1109.

2-Thiocyanatopyridine (3j):

N Flash column chromatography on a silica gel (ethyl acetate: petroleum
| ! CN ether: triethylamine, 10: 100: 1) give the product (20.9 mg, 77% yield)

7 as a yellowish liquid. '"H NMR (CDCls, 300 MHz) 6 7.26-7.29 (m, 1H),
7.59-7.61 (m, 1H), 7.74-7.79 (m, 1H), 8.51-8.52 (m, 1H); '*C NMR (CDCl;, 100
MHz) & 108.9, 122.0, 122.7, 138.4, 149.9, 150.5. MS (EI): 136 (M"); HRMS (ESI)
m/z caled for CgH4N,S (M+H)* 137.0172, found 137.0168.

2-Thiocyanatobenzo|[d]thiazole (3k):*
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Flash column chromatography on a silica gel (ethyl acetate:

Y "CN petroleum ether, 1: 100) give the product (14.2 mg, 37% yield) as

@’ a white solid. '"H NMR (CDCl;, 400 MHz) & 7.44-7.48 (m, 1H),

7.51-7.55 (m, 1H), 7.87 (d, J = 8.1 Hz, 1H), 8.00 (d, J = 8.1 Hz,

1H); BC NMR (CDCl;, 100 MHz) 8 106.9, 121.3, 123.1, 126.3, 127.1, 136.4, 152.9,
153.3.

(Thiocyanatomethyl)benzene (31): 3

Flash column chromatography on a silica gel (ethyl acetate:
S. petroleum ether, 1: 60) give the product (16.7 mg, 56% yield) as a
CN " colorless liquid. 'H NMR (CDCls, 300 MHz) & 4.16 (s, 2H), 7.36-
7.42 (m, SH); 13C NMR (CDCl;, 75 MHz) 6 38.3, 111.9, 128.9, 128.9, 129.1 134.3.

3, 5-Dichlorophenyl thiocyanate (3m):

Cl S. N Flash column chromatography on a silica gel (ethyl acetate:
petroleum ether, 1: 125) give the product (23.5 mg, 58% yield) as

a yellowish liquid. "H NMR (CDCls, 400 MHz) 6 7.40-7.41 (m,

Cl 3H); 3C NMR (CDCl;, 100 MHz) & 108.6, 127.3, 127.5, 129.8,

136.6.

3-Nitrophenyl thiocyanate (3n): ¢

S\CN Flash column chromatography on a silica gel (ethyl acetate:

petroleum ether, 1: 80) give the product (31.3 mg, 87% yield) as a

white solid. "H NMR (CDCls, 400 MHz) § 7.66-7.70 (m, 1H), 7.87-

NO, 7.89 (m, 1H), 8.27-8.29 (m, 1H), 8.39-8.40 (m, 1H); 3C NMR
(CDCl3, 100 MHz) 6 108.6, 124.2,124.2,127.2, 131.2, 134.9, 148.8.

4-Bromophenyl thiocyanate (30): 2

Flash column chromatography on a silica gel (petroleum ether)
S\CN give the product (19.0 mg, 49% yield) as a yellowish liquid. 'H
Br/©/ NMR (CDCl;, 400 MHz) & 7.39 (t, J = 4.3 Hz, 2H), 7.56 (t, J =
4.2 Hz, 2H); 13C NMR (CDCl;, 100 MHz) & 109.8, 123.4, 124.1,
131.5, 133.4.

4-Thiocyanatopyridine (3p):’

N Flash column chromatography on a silica gel (ethyl acetate: petroleum

Nl P CN ether: triethylamine, 10: 100: 1) give the product (16.3 mg, 60% yield)
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as a white solid. "H NMR (CDCls, 400 MHz) § 7.38-7.39 (m, 2H), 8.62-8.63 (m, 2H);
13C NMR (CDCLs, 100 MHz) § 107.3, 121.5, 136.7, 150.6.

2-Nitrophenyl thiocyanate (3q): ¢

ether, 1: 50) give the product (28.9 mg, 80% yield) as a white solid. 'H

NO2  NMR (CDCls, 400 MHz) & 7.56-7.60 (m, 1H), 7.79-7.83 (m, 1H),

8.04-8.07 (m, 1H), 8.39-8.42 (m, 1H); '*C NMR (CDCls, 100 MHz) & 110.1, 126.3,
126.5, 128.8, 129.0, 135.5, 144.5.

©:S\CN Flash column chromatography on a silica gel (ethyl acetate: petroleum

1-Thiocyanatooctane (3r): 3

M/\S/CN Flash column chromatography on a silica gel (petroleum ether) give

6 the product (17.8 mg, 52% yield) as a colorless liquid. '"H NMR
(CDCl;, 400 MHz) 6 0.86-0.89 (m, 3H), 1.27-1.33 (m, 8H), 1.39-1.46 (m, 2H), 1.81
(p, J = 7.4 Hz, 2H), 2.93 (t, J = 7.3 Hz, 2H); 13C NMR (CDCl;, 100 MHz) 6 14.0,
22.5,27.9,28.8,28.9,29.8,31.6,34.0, 112.3.
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6. Copies of the 'H NMR and 3C NMR Spectra
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4-Methylphenyl thiocyanate (3b)
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4-Methoxyphenyl thiocyanate (3¢)
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2-Fluorophenyl thiocyanate (3d)
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4-Nitrophenyl thiocyanate (3f)
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Methyl 2-thiocyanatobenzoate (3g)
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4-Thiocyanatophenyl acrylate (3h)
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4-Thiocyanatophenyl pivalate (3i)
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2-Thiocyanatobenzo|[d]thiazole (3k)
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(Thiocyanatomethyl)benzene (31)

6591 F—

LGST'L
L8SE'L
699g°L
E9LEL
LFREL
L9GEL
SL0F'L
09Ly'L

S\CN

3l

L =00¢T

- Flos

(=]

8.0

[F=}

10.0

10,5

S32



L2 T o B e [ad]
N O o O 0 o
<t Y &0 ¢ — E=R) )
o NN N — M~ I~ WO o0
— — [ e N
— | —— |
— =r [~
— O) @
Y 00 00
[ It It
e
A\
S
’ “CN
N |
3l
T T T T T T T T
132 131 130 129 128 127 126
f1 (ppm}
T T T T T T T T T T T T T T v T T T v T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 a0 g0 0 &0 a0 40 a0 20 10 0 =10
f1 (ppm!

S33



3, S5-Dichlorophenyl thiocyanate (3m)
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4-Thiocyanatopyridine (3p)
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2-Nitrophenyl thiocyanate (3q)
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1-Thiocyanatooctane (3r)

2958°0)
8EL80;
90680
20£ZTH
V8T
606Z'T
€TIET
€8TETH
€8ZE'TH
206E'T
LLOV'T
LTV
St T
2zov'T
TTLLT
L68LT
€808'T
69281
0S8
6V167
43384
r156¢

c09C'L—

FIT'E
/€08
~T'Z

FE0T

_CN
S

6
3r

=00°¢

-5

&0

-0.% -Lo -L&

0.0

(L)

£1 (ppm

S42



86°€T
ISceq\
wm.hL
9/'8Z
6'8Z
08'62;
N@.Hi
00'p¢”

899.
00°LL-
celL

PECIT—

_CN
S

6
3r

i ]

o

Liand

-

10

60 40 20

100 a0 80
f1 (ppm

110

120

180 180 170 160

100

S43



