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1. General information

'H NMR and 3C NMR spectra were recorded on a Bruker Advance and JEOL I11-400 spectrometer at
25 °C in solvents as indicated. Chemical shift values are reported in ppm with the solvent resonance
refereed to the standard position (CDCl;: 'H NMR: 6 = 7.26; 3C NMR: & = 77.00). The peak patterns
are indicated as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet and dd, doublet of
doublets. The coupling constants J are reported in Hertz (Hz). HRMS were obtained on a QTOF micro

spectrometer. Melting points were measured using open glass capillaries in SGW® X-4A apparatus.

All reactions were conducted in oven—dried Round bottom flask under an atmosphere of air. Unless
otherwise stated, all reagents were purchased from commercial sources and used without further
purification. Conversion of the reactions was monitored by thin layer chromatography (TLC) using
Merck TLC silica gel 60 F254. Compounds were visualized by UV light at 254 nm and by dipping the
plates in an aqueous potassium permanganate solution followed by heating. Flash column
chromatography was performed over silica gel (230-400 mesh). All the allylic alcohols were prepared

according to reported method.!

S3



2. Optimization of the reaction conditions
2.1 Optimization of reaction conditions for tertiary allylic alcohol

Table S1: Screening of the solvents

O NH4SCN (1.5 equiv.) O O

HO K5S,04 (2.0 equiv.) *

_
N"geN X"Nes
Solvent, r.t. 24 h

1a 3a 3a’
Entry® Solvent Yield of 3a’ (%) Yield of 3a'” (%)
1 DCE/H,0 (4:1, v/v) 51 8
2 Dioxane/H,0 (4:1) 74 17
3 Toluene/H,O (4:1) 36 trace
4 PhCF;/H,0 (4:1) 45 13
5 EtOH/H,0 (4:1) 25 trace
6 MeCN/H,0 (4:1) 87 8
7 MeCN 41 13
8 HFIP/H,0 (4:1) 57 26

@ All the reactions were carried out with 1,1-diphenylprop-2-en-1-ol 1a (0.2 mmol), NH4;SCN (0.3 mmol)
and K;,S,05 (0.4 mmol) in the indicated solvent (2.0 mL) under air at r.t. for 24 h. ? Isolated yield.

Table S2: Screening of the oxidants

NH,SCN (1.5 equiv.) O O

HO Oxidant (2.0 equiv.) +
= NN NN
‘ MeCN : H,0 = 4 : 1 O SCN O NCS
rt. 24 h
1a 3a 3a’
Entry® Oxidant Yield of 3a’ (%) Yield of 3a' ? (%)
1 K5S,04 87 8
2 PIDA 66 23
3 PIFA 62 14

@ All the reactions were carried out with 1,1-diphenylprop-2-en-1-ol 1a (0.2 mmol), NH4SCN (0.3 mmol)
and the indicated oxidant (0.4mmol) in MeCN/H,O (4:1, v/v) (2.0 mL) under air at r.t. for 24 h. # Isolated
yield.
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Table S3: Optimization of loading of NH,SCN and oxidant

O NH4SCN (X equiv.) O O

HO K5S,04 (Y equiv.) +
= NN NS
‘ MeCN : H,0 = 4 : 1 O SCN O NCS
rt. 24 h
1a 3a 3a’
Entry® X Y Yield of 3a® (%) Yield of 3a' (%)
1 1.5 2.0 87 8
2 1.5 1.5 69 14
3 2.0 2.0 70 20

@ All the reactions were carried out with 1,1-diphenylprop-2-en-1-o0l 1a (0.2 mmol), NH,SCN (X equiv.)
and K,S,08 (Y equiv.) in MeCN/H,0 (4:1, v/v) (2.0 mL) under air at r.t. for 24 h. ? Tsolated yield.

Table S4: Optimization of SCN source

O SCN source (1.5 equiv.) O O

HO K»S,03 (2.0 equiv.) +
=
O MeCN : H,0 = 4 : 1 O N"seN O N"Nes
rt. 24 h
1a 3a 3a’
Entry® XSCN Yield of 3a’ (%) Yield of 3a'? (%)
1 NaSCN 20 trace
2 KSCN 77 trace
3 NH,SCN 87 8

@ All the reactions were carried out with 1,1-diphenylprop-2-en-1-ol 1a (0.2 mmol), SCN source (0.3
mmol) and K,S,05 (0.4 mmol) in MeCN/H,O (4:1, v/v) (2.0 mL) under air at rt for 24 h. ? Isolated yield.

Table S5: Evaluation of the reaction temperature

O NH4SCN (1.5 equiv.) O O

HO K,S,04 (2.0 equiv.) +
=
‘ MeCN : HyO = 4 - 1 O N-"seN O N"nes
24 h
1a 3a 3a’

Entry® Temperature Yield of 3a® (%) Yield of 3a'? (%)

1 25°C 87 8

2 45°C 76 21

@ All the reactions were carried out with 1,1-diphenylprop-2-en-1-ol 1a (0.2 mmol), NH4SCN (0.3 mmol)

and K,S,05 (0.4 mmol) in MeCN/H,O (4:1, v/v) (2.0 mL) under air at r.t. for 24 h. ¢ Isolated yield.
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2.2 Optimization of reaction conditions for secondary allylic alcohol

Table S6: Screening of the solvents

OH NH,SCN (1.5 equiv.) « «
_~ KyS,04 (2.0 equiv.) SCN  + NCS
Solvent ©/\/\ ©/\/\
rt.24 h
1b 4a 4a'

Entry® Solvent Yield of 4a® (%) Yield of 4a'? (%)
1 DCE/H,0 (4:1, v/v) 43 (E/Z=2:1) 11 (E/Z=2:1)
2 Dioxane/H,0 (4:1) 26 (E/Z>20:1) 17(E/Z>20:1)
3 Toluene/H,0 (4:1) 27(E/Z>20:1) 15(E/Z>20:1)
4 THF/H,0 (4:1) trace trace
5 EtOH/H,0 (4:1) 34(E/Z>20:1) 12(E/Z>20:1)
6 MeCN/H,0 (4:1) 17(E/Z>20:1) trace
7 DMSO/H,0 (4:1) trace trace
8 HFIP/H,0 (4:1) 66 (E/Z>20:1) 33(E/Z>20:1)
9 HFIP 54(E/Z>20:1) 12(E/Z>20:1)
10 HFIP/MeCN/H,0 (4:4:1) 39(E/Z>20:1) 22(E/Z>20:1)
11 TFE/H,0 (4:1) 54(E/Z>20:1) 31 (E/Z>20:1)
12 CHCI5/H,0 (4:1) trace trace
13 HFIP/H,0 (20:1) 70 (E/Z>20:1) 25(E/Z>20:1)

@ All the reactions were carried out with 1-phenylprop-2-en-1-ol 1b (0.2 mmol), NH4SCN (0.3 mmol)
and K;,S,05 (0.4 mmol) in the indicated solvent (2.0 mL) under air at r.t. for 24 h. ® Isolated yield and the

E/Z selectivity was determined by crude 'HNMR spectroscopy.

Table S7: Screening of the oxidant

OH NH4SCN (1.5 equiv.)

NN AN
©)\4 Oxidant (2.0 equiv.) ©/\/\SCN . ©/\/\NCS

HFIP : H,0 =20 : 1

1b rt.24h 4a 4a'
Entry* Oxidant Yield of 4a’ (%) Yield of 4a'? (%)
1 K5S,05 70 (E/Z>20:1) 25(E/Z>20:1)
2 PIDA 40 (E/Z>20: 1) 8 (E/Z>20:1)
3 PIFA trace trace
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@ All the reactions were carried out with 1-phenylprop-2-en-1-ol 1b (0.2 mmol), NH;SCN (0.3 mmol)
and the indicated oxidant (0.4 mmol) in HFIP/H,O (20:1, v/v) (2.0 mL) under air at r.t. for 24 h. # Isolated
yield and the E/Z selectivity was determined by crude 'THNMR spectroscopy.

Table S8: Optimization of loading of NH,SCN and Oxidant

OH NH,4SCN (X equiv.) “

©)\% K2S205 (Y equiv.) ©/\/\SCN + ©/\/\NCS

HFIP : H0 =20 : 1

rt.24 h
1b 4a 4a'
Entry* X Y Yield of 4a’ (%) Yield of 4a'? (%)
1 1.5 2.0 70 (E/Z>20:1) 25(E/Z>20:1)
2 1.5 1.5 49 (E/Z>20:1) 45(E/Z>20:1)
3 2.0 2.0 S8 (E/Z>20:1) 31 (E/Z>20:1)

@ All the reactions were carried out with 1-phenylprop-2-en-1-ol 1b (0.2 mmol), NH,SCN (X equiv.) and
K;S,08 (Y equiv.) in HFIP/H,O (20:1, v/v) (2.0 mL) under air at rt for 24 h.  Isolated yield and the E/Z
selectivity was determined by crude "HNMR spectroscopy.

Table S9: Evaluation of reaction temperature

OH NH,4SCN (1.5 equiv.)

_~ KyS,0g (2.0 equiv.) ©/\/\SCN . ©/\/\Ncs
HFIP : H,O=20:1
24 h
1b 4a 4a’
Entry* temperature Yield of 3a’ (%) Yield of 3a'? (%)
1 25°C 70 (E/Z>20: 1) 25(E/Z>20:1)
2 45°C 45(E/Z>20:1) 41 (E/Z>20:1)
3 55°C trace trace

@ All reactions were carried out with 1-phenylprop-2-en-1-ol 1b (0.2 mmol), NH4SCN (0.3 mmol),
K5S,05 (0.4 mmol) in HFIP/H,O (20:1, v/v) (2.0 mL) under air at r.t. for 24 h. ? Isolated yield and the
E/Z selectivity was determined by crude 'THNMR spectroscopy.

3. General Procedures
General procedure for preparation of allyl alcohols'
Scheme to show the reaction for the preparation of allylic alcohols

To a solution of aldehyde/ketone (5 mmol) in dry THF was added vinylmagnesium bromide (1 M
in THF, 1.2 equiv.) under nitrogen by a syringe over 5 min at 0 °C. Then, the reaction mixture was
allowed to warm to room temperature and stirred for 3 hours. The reaction was monitored by TLC. After

completion, the reaction mixture was quenched with a saturated NH,CI aqueous solution (20 mL) and
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extracted with ethyl acetate (3%x70 mL). The combined organic layers were washed with brine (50 mL),
dried over Na,SO, and concentrated under reduce pressure to give the crude allylic alcohols which was
purified by a flash chromatograph (PE/EA) on silica gel to afford the corresponding pure ones.

General procedure for K,S;05 promoted thiocyanation of a,a-diaryl allylic alcohols with NH,SCN

NH4SCN (1 5 equiv) Ph Ph
Ph :
HO K,S,05 (2.0 equiv) +
- Ph)\/\SCN Ph)\/\Ncs
Ph MeCN : H,0 =4 : 1
rt.24h
1 3a 3a’

To a solution of a,a-diaryl allylic alcohols (1, 0.2 mmol) and NH4,SCN (0.3 mmol) in MeCN/H,O
(4:1, v/v) (2 mL), K;,S,05 (0.4 mmol) were added at 25 °C under air atmosphere. The reaction was then
stirred for 24 hours and the progress was monitored by TLC. After the reactions were completed, the
reaction mixture was diluted with water (10 mL) and extracted with EA (3x10 mL). The combined
organic layers were washed with brine (50 mL), dried over Na,SO, and concentrated under reduce
pressure to give crude product which was purified by a flash chromatograph (PE/EA) on silica gel to
afford the corresponding pure allylic thiocyanate.

4. Characterization of products

(3-Thiocyanatoprop-1-ene-1,1-diyl) dibenzene (3a)

\ SCN

87% yield, 43.7 mg; white soild, mp. 66—68 °C; 'H NMR (400 MHz, CDCl;) 8 7.46 - 7.39 (m, 3H), 7.32
—7.26 (m, 5H), 7.23 — 7.20 (m, 2H), 6.22 (t, J = 8.0 Hz, 1H), 3.70 (d, J = 8.0 Hz, 2H); 1*C NMR (100
MHz, CDCl;) 6 148.4, 140.6, 137.8, 129.7, 128.7, 128.3 (two peaks overlapped), 128.1, 127.6, 119.9,
111.9, 33.6; HRMS (ESI) m/z calcd for C;sH; 3" [M -SCN]* m/z 193.1012, found m/z 193.1007.

(3-Isothiocyanatoprop-1-ene-1,1-diyl) dibenzene (3a')

\ NCS

73% yield, 36,7 mg; yellow oil;'H NMR (400 MHz, CDCl;) § 7.44 - 7.38 (m, 3H), 7.32 — 7.29 (m, 3H),
7.26 —7.22 (m, 2H), 7.17 — 7.15 (m, 2H), 6.14 (t, J = 7.1 Hz, 1H), 4.15 (d, J = 7.2 Hz, 2H); 3C NMR
(100 MHz, CDCl;) 6 146.8, 140.7, 137.9, 129.4, 128.6, 128.3, 128.2, 128.1, 127.6, 120.2 (two peaks

overlapped), 44.4; HRMS (ESI) m/z calcd for C;¢H4,NS* [M + H] " m/z 252.0842, found m/z 252.0870.

S8



4,4'-(3-Thiocyanatoprop-1-ene-1,1-diyl) bis(fluorobenzene) (3b)
F

\ SCN
F

86% yield, 49.4 mg; yellow oil; 'H NMR (400 MHz, CDCl3) § 7.25 — 7.10 (m, 6H), 7.03 — 6.97 (m, 2H),
6.16 (t, J= 8.0 Hz, 1H), 3.67 (d, J = 8.0 Hz, 2H); 'F NMR (376 MHz, CDCls) § -112.8(9) — -112.9(5)
(m, 1F), 112.9(7) — 113.0 (m, 1F); *C NMR (100 MHz, CDCl;) 8 163.9 (d, Jo_r = 34.5 Hz), 161.5 (d,
Jor=34.0 Hz), 146.4, 136.7 (d, Jor= 3.3 Hz), 133.5 (d, Jer = 3.6 Hz), 131.4 (d, Je_r= 8.1 Hz), 129.3
(d, Jor= 8.2 Hz), 120.3, 115.8 (d, Jor = 21.5 Hz), 115.3 (d, Joy=21.6 Hz), 111.6, 33.4; HRMS (ESI)

m/z caled for CsH,F," [M - SCN]" m/z 229.0824, found m/z 229.0832.
4,4'(3-Thiocyanatoprop-1-ene-1,1-diyl) bis(chlorobenzene) (3¢)

Cl

O N"geN
cl

70% yield, 44.8 mg; White solid; mp. 60-62 °C;'H NMR (400 MHz, CDCl;) § 7.43 - 7.40 (m, 2H), 7.30
—7.26 (m, 2H), 7.19 — 7.12 (m, 4H), 6.21 (t, J = 8.0 Hz, 1H), 3.66 (d, J = 8.0 Hz, 2H); 1*C NMR (100
MHz, CDCl;) 6 146.1, 138.7, 135.7, 134.6, 134.4, 131.0, 129.1, 128.8, 128.6, 121.0, 111.5, 33.2; HRMS

(ESI) m/z calcd for CsH;;3°Cl, [M - SCN]" m/z 261.0233, found m/z 261.0238.
4,4'-(3-Thiocyanatoprop-1-ene-1,1-diyl) bis(bromobenzene) (3d)

Br

\ SCN

68% yield, 55.5 mg; white soild, mp. 93-95 °C; 'H NMR (400 MHz, CDCl;) & 7.59 - 7.55 (m, 2H), 7.45

Br

—7.42 (m, 2H), 7.13 — 7.06 (m, 4H), 6.22 (t, J = 8.0 Hz, 1H), 3.65 (d, J = 8.0 Hz, 2H); 1*C NMR (100
MHz, CDCl;) 6 146.2,139.0, 136.1, 132.1, 131.6, 131.3, 129.1, 122.8, 122.6, 121.0, 111.5, 33.2; HRMS

(ESI) m/z calcd for C;sH;,;””Br, [M - SCN]" m/z 348.9223, found m/z 348.9231.
3,3'-(3-Thiocyanatoprop-1-ene-1,1-diyl) bis ((trifluoromethyl)benzene) (3e¢)
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O CFs
O N"seN

CF3

71% yield, 54.7 mg; yellow oil; 'TH NMR (400 MHz, CDCl3) 6 7.71 (d, J= 7.9 Hz, 1H), 7.63 — 7.58 (m,
2H), 7.51 — 7.44 (m, 4H), 7.39 (d, /= 7.9 Hz, 1H), 6.34 (t, /= 7.9 Hz, 1H), 3.65 (d, J= 8.0 Hz, 2H); '°F
NMR (376 MHz, CDCl;) 8 -62.8(5) (S, 3F), -62.8(7) (S, 3F); 3C NMR (100 MHz, CDCl;) & 145.7,
140.7, 137.8, 133.1, 131.5 (q, Jcr = 32.7 Hz), 131.4 (q, Jc_r = 33.0 Hz), 130.9, 129.6, 129.2, 126.3(q,
Jor=3.8 Hz), 125.4(q, Jcr = 3.8 Hz), 125.4(q, Jc_r = 3.7 Hz), 124.0(q, Jc_r = 3.7 Hz), 123.8(q, Jc.r =
271.1 Hz), 123.7(q, Jc_r = 270.5 Hz), 123.0, 111.3, 32.9; HRMS (ESI) m/z calcd for C;sH,;FsNSNa* [M
+ Na]* m/z 410.0409, found m/z 410.0418.

4,4'-(3-Thiocyanatoprop-1-ene-1,1-diyl) bis(methylbenzene) (3f)

34% yield, 19.0 mg; yellow oil; '"H NMR (400 MHz, CDCl;) 6 7.22 (d, J= 7.8 Hz, 2H), 7.17 — 7.07 (m,
6H), 6.15 (t, J = 8.0 Hz, 1H), 3.71 (d, J = 8.0 Hz, 2H), 2.40 (s, 3H), 2.34 (s, 3H); *C NMR (100 MHz,
CDCl;) 6 148.4, 138.3, 138.0, 137.8, 135.0, 129.6, 129.3, 129.0, 127.5, 118.7, 112.0, 33.9, 21.2, 21.1;
HRMS (ESI) m/z calcd for C;Hy7 [M - SCN] * m/z 221.1325, found m/z 221.1331.
4,4'-(3-Isothiocyanatoprop-1-ene-1,1-diyl) bis(methylbenzene) (3f")

43% yield, 24.0 mg; white soild, mp. 90-92 °C; 'H NMR (400 MHz, CDCl;) 6 7.21 (d, J= 7.8 Hz, 2H),
7.15-17.09 (m, 4H), 7.03 (d, J = 8.0 Hz, 2H), 6.08 (t, /= 7.1 Hz, 1H), 4.14 (d, /= 7.2 Hz, 2H), 2.40 (s,
3H), 2.35 (s, 3H); *C NMR (100 MHz, CDCls) 8 146.7, 138.1 (two peaks overlapped), 137.8, 135.1,
129.4,129.2, 129.0, 127.5, 119.0 (two peaks overlapped), 44.5,21.2, 21.1.
4,4'-(3-Isothiocyanatoprop-1-ene-1,1-diyl) bis(methoxybenzene) (3g')

OMe
MeO

47% yield, 29.2 mg; yellow oil; '"H NMR (400 MHz, CDCl;3)  7.19 - 7.16 (m, 2H), 7.08 — 7.06 (m, 2H),
6.94 — 6,92 (m, 2H), 6.84 — 6,82 (m, 2H), 6.00 (t, /= 7.2 Hz, 1H), 4.14 (d, /= 7.0 Hz, 2H), 3.85 (s, 3H),
3.81 (s, 3H); 3C NMR (100 MHz, CDCls) & 159.7, 159.3, 146.1, 133.7, 130.9, 130.7, 130.4, 128.9,
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118.0, 113.9, 113.6, 55.3, 44.6, 29.7; HRMS (ESI) m/z calcd for C;gHsNO,S* [M + H] * m/z 312.1053,
found m/z 312.1058.
9-(2-Isothiocyanatoethylidene)-9H-fluorene (3h')

— NCS

58% yield, 28.9 mg; white soild, mp. 123-125 °C; 'H NMR (400 MHz, CDCls) 6 7.76 - 7.71 (m, 2H),
7.67 — 7.65 (m, 2H), 7.44 — 7.28 (m, 4H), 6.68 (t, J = 8.4 Hz, 1H), 4.41 (d, J = 8.4 Hz, 2H); 3*C NMR
(100 MHz, CDCl5) & 141.8, 141.0, 139.4, 138.1, 135.7, 129.4, 129.2, 127.5, 127.4, 125.2, 120.6, 120.3,
119.7,118.3, 111,6, 32.5; HRMS (ESI) m/z calcd for C,¢H;;NSNa* [M + Na] * m/z 272.0505, found m/z
272.0516.

2-(1-Phenyl-3-thiocyanatoprop-1-en-1-yl) thiophene (3i)

S

N NgeN

37% yield, 19.4 mg; yellow oil; E/Z=3 : 1; 'TH NMR (400 MHz, CDC]l;, E/Z mixture) & major isomer
7.48 - 7.40 (overlapped, 3H), 7.34 (overlapped, 1H), 7.26— 7.25 (m, 2H), 6.93 (q, J = 3.6 Hz, 1H), 6.69
(dd, J;1 =3.6 Hz, J, = 1.2 Hz, 1H), 6.24 (t, /= 8.1 Hz, 1H), 3.62 (d, /= 8.1 Hz, 2H); minor isomer 7.48
- 7.40 (overlapped, 3H), 7.34 (overlapped, 1H), 7.31- 7.28 (m, 2H), 7.11 (q, J = 3.5 Hz, 1H), 7.04 (dd,
J1=3.6 Hz, J, = 1.3 Hz, 1H), 6.18 (t, J = 8.0 Hz, 1H), 3.90 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz,
CDCl;) 6 major isomer 144.7, 142.1, 136.8, 129.4, 128.7, 128.4, 127.7, 127.4, 126.0, 117.9 (two peaks
overlapped), 33.7; minor isomer 143.4, 138.8, 134.9, 128.9, 128.3, 127.5, 127.2, 127.1(8), 122.2, 111.8
(two peaks overlapped), 33.6; HRMS (ESI) m/z caled for C14H,NS," [M + H] * m/z 258.0406, found
m/z 258.0423.

2-(3-isothiocyanato-1-phenylprop-1-en-1-yl) thiophene (3i')

S

NSNCs

21% yield, 10.8 mg; yellow oil; E/Z=5: 1; '"H NMR (400 MHz, CDCl;, E/Z mixture) 6 major isomer
7.46 - 7.40 (overlapped, 3H), 7.26-7.23 (m, 3H), 6.93 (dd, J, = 5.1 Hz, J, = 3.6 Hz, 1H), 6.69 (dd, J, =
3.7 Hz, J, = 1.2 Hz, 1H), 6.17 (t, J = 7.2 Hz, 1H), 4.06 (d, J = 7.2 Hz, 2H); minor isomer 7.46 - 7.40
(overlapped, 3H), 7.34— 7.33 (m, 3H), 7.09 (dd, J, = 5.2 Hz, J, = 3.5 Hz, 1H), 6.97 (dd, J; =3.5 Hz, J, =
1.2 Hz, 1H), 6.07 (t, J = 7.0 Hz, 1H), 4.37 (d, J = 7.2 Hz, 2H). *C NMR (100 MHz, CDCl3) 8 major
isomer 144.7, 140.6, 137.0, 129.1, 128.6, 128.4(5), 127.5, 127.2, 125.7, 118.2 (two peaks overlapped),
44.0 (overlapped); 142.5, 138.0, 128.7, 128.5(4), 128.3, 127.8, 127.1(3), 127.1(0) 122.4 (two peaks
overlapped), 44.0 (overlapped); HRMS (ESI) m/z calcd for C4HpNS,* [M + H] * m/z 258.0406, found
m/z 258.0423.

1-Chloro-4-(1-phenyl-3-thiocyanatoprop-1-en-1-yl) benzene (3j)

S11



Cl

O N NgeN

77% yield, 44.0 mg; yellow oil; E/Z=1: 1; '"TH NMR (400 MHz, CDCls, E/Z mixture) & first isomer 7.46
- 7.40 (overlapped, 3H), 7.32 - 7.24 (overlapped, 3H), 7.29 — 6,24 (overlapped, 3H), 6.25 - 6.19
(overlapped, 1H), 3.69 - 3.66 (overlapped, 2H); second isomer 7.46 - 7.40 (overlapped, 2H), 7.32 - 7.24
(overlapped, 4H), 7.29 - 6,24 (overlapped, 3H), 6.25 - 6.19 (overlapped, 1H), 3.69 - 3.66 (overlapped,
2H); 13C NMR (100 MHz, CDCl;) 6 first isomer 147.2 (overlapped, 1C), 139.1, 136.2, 134.3, 131.1,
128.8(3), 128.7(5), 128.4(8), 127.5, 120.4, 111.7, 33.3(9); second isomer 147.2 (overlapped, 1C), 140.2,
137.3, 134.1, 129.6, 128.9, 128.5(3), 128.4, 128.3, 120.5, 111.6, 33.3(6); HRMS (ESI) m/z calcd for
Ci6H 2 CINSNa*™ [M + Na] " m/z 308.0272, found m/z 308.0283.
1,2-Dichloro-4-(1-phenyl-3-thiocyanatoprop-1-en-1-yl) benzene (3k)
Cl

oy
O X "SgeN

63% yield, 40.6 mg; yellow oil; E/Z=1: 1; '"H NMR (400 MHz, CDCl;, E/Z mixture) § first isomer 7.47
- 7.41 (overlapped, 2H), 7.37 (d, J = 8.4 Hz, 1H), 7.34 — 7.31 (overlapped, 2H), 7.26 - 7.23 (overlapped,
1H), 7.19 - 7.17 (overlapped, 1H), 7.11 - 7.08 (overlapped, 1H), 6.27 - 6.20 (overlapped, 1H), 3.68 - 3.66
(overlapped, 2H); second isomer 7.52 (d, J = 8.1 Hz, 1H), 7.47 - 7.41 (overlapped, 2H), 7.34 — 7.31
(overlapped, 2H), 7.26 - 7.23 (overlapped, 1H), 7.19 - 7.17 (overlapped, 1H), 7.11 - 7.08 (overlapped,
1H), 6.27 - 6.20 (overlapped, 1H), 3.68 - 3.66 (overlapped, 2H); 3*C NMR (100 MHz, CDCls) & first
isomer 146.2, 140.6, 136.7, 132.6, 132.4, 130.3, 129.6, 129.3, 128.9, 128.6(overlapped, 1C), 127.5,
121.6, 111.5(4), 33.2; second isomer 146,1, 139.6, 137.8, 133.0, 132.5, 131.5, 130.8, 129.2, 128.8, 128.6
(overlapped, 1C), 126.8, 121.2, 111.4(5), 33.1(5); HRMS (ESI) m/z calcd for C;sH;NS**CI,Na* [M +
Na]* m/z 341.9882, found m/z 341.9891.

(4-Thiocyanatobut-2-en-2-yl) benzene (31)

X" NgeN

64% yield, 24.4 mg; yellow oil; E/Z =3 : 1; specture date of the major one; '"H NMR (400 MHz, CDCl;)
8 7.43 —7.40 (m, 2H), 7.37 — 7.30 (m, 3H), 5.93 — 5.88 (m, 1H), 3.86 (d, J = 8.2 Hz, 2H), 2.18 (d, J =
1.4 Hz, 3H); 1*C NMR (100 MHz, CDCl;) 6 143.3, 142.0, 128.4, 128.0, 126.0, 119.0, 112.1, 32.6, 16.3;
HRMS (ESI) m/z caled for CjoH;,* [M — SCN]* m/z 131.0856, found m/z 131.0869.
1-Fluoro-4-(4-thiocyanatobut-2-en-2-yl) benzene (3m)

QAASCN
F
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62% yield, 25.9 mg; yellow oil; E/Z =2 : 1; specture date of the major one; '"H NMR (400 MHz, CDCls)
87.40 - 7.35 (m, 2H), 7.06 — 7.00 (m, 2H), 5.89 — 5.83 (m, 1H), 3.84 (d, /= 8.2 Hz, 2H),2.15(d,J=1.4

Hz, 3H); '°F NMR (376 MHz, CDCl3) 8 -114.2 — -114.3 (m, 1F); 3C NMR (100 MHz, CDCl;) 6 162.6

(d, Jor=246.0 Hz), 142.2,138.0 (d, Jc r = 3.3 Hz), 127.6 (d, Jc = 8.1 Hz), 119.0, 115.2 (d, Jc r =21.3

Hz), 112.0, 32.5, 16.4; HRMS (ESI) m/z caled for CioH;oF [M — SCN]* m/z 149.0762, found m/z

149.0772 .

1-Chloro-4-(4-thiocyanatobut-2-en-2-yl) benzene (3n)

Cl

64% yield, 28.6 mg; yellow oil; E/Z =4 : 1; specture date of the major one; '"H NMR (400 MHz, CDCls)
8 7.36 - 7.28 (m, 4H), 5.92 — 5.87 (m, 1H), 3.83 (dd, J = 8.2 Hz J ,= 0.5 Hz, 2H), 2.15 (d, /= 1.4 Hz,
3H); 13C NMR (100 MHz, CDCl3) § 142.0, 140.3, 133.8, 128.5, 127.3, 119.5, 111.9, 32.4, 16.2; HRMS
(ESI) m/z caled for CgH;¢*Cl [M — SCN]* m/z 165.0466, found m/z 165.0477.
1-Bromo-4-(4-thiocyanatobut-2-en-2-yl) benzene (30)

/@J\/\SCN
Br

57% yield, 30.9 mg; yellow oil; E/Z =3 : 1; specture date of the major one; '"H NMR (400 MHz, CDCl5)
87.49 - 7.45 (m, 2H), 7.29 — 7.26 (m, 2H), 5.92 — 5.87 (m, 1H), 3.83 (d, /= 8.2 Hz, 2H),2.14 (d,J=1.4
Hz, 3H); 3C NMR (100 MHz, CDCls) & 142.1, 140.8, 131.5, 127.6, 122.0, 119.6, 111.9, 32.4, 16.2;
HRMS (ESI) m/z calcd for C;oH;¢”°Br [M — SCN]* m/z 208.9961, found m/z 208.9976.
1-(4-Thiocyanatobut-2-en-2-yl)-4-(trifluoromethyl) benzene (3p)

FiC

65% yield, 33.5 mg; yellow oil; E/Z =4 : 1; specture date of the major one; '"H NMR (400 MHz, CDCls)
8 7.61 (d, J=8.3 Hz, 2H), 7.51 (d, J = 8.1 Hz, 2H), 5.99 — 5.94 (m, 1H), 3.84 (d, J = 8.2 Hz, 2H), 2.19
(d, /= 1.2 Hz, 3H); 9F NMR (376 MHz, CDCl3) 6 -61.5 (S, 3F); *C NMR (100 MHz, CDCls) 3 145.5,
142.0, 130.0 (q, Jo_r = 32.2 Hz), 126.4, 125.4 (q, Jc.r = 3.8 Hz), 122.7, 121.1, 111.7, 32.2, 16.3; HRMS
(ESI) m/z caled for C, H;oF;* [M - SCN]" m/z 199.0730, found m/z 199.0739.
(1-Thiocyanatopent-2-en-3-yl) benzene (3q)

SCN

60% yield, 24.5 mg; yellow oil; E/Z =1 : 1; specture date of the major one; '"H NMR (400 MHz, CDCl5)
8 7.39-"7.35(m, 4H), 7.34 - 7.31 (m, 1H), 5.75 (t, /= 8.3 Hz, 1H), 3.85 (d, /= 8.2 Hz, 2H), 2.61 (q, J
=17.5Hz, 2H), 1.03 (t,J=7.5 Hz, 3H); 3C NMR (100 MHz, CDCl;) § 150.0, 140.9, 128.4, 127.9, 126.6,
118.6,112.1, 32.3, 23.2, 13.7; HRMS (ESI) m/z calcd for C;H;3" [M — SCN]* m/z 145.1012, found m/z
145.1024 .

(1-Cyclopropyl-3-isothiocyanatoprop-1-en-1-yl) benzene (3r')
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NCS

57% yield, 24.5 mg; yellow oil; E/Z=5: 1; '"H NMR (400 MHz, CDCl;, E/Z mixture)d major isomer
7.42 - 7.26 (overlapped, 4H), 7.13 - 7.10 (overlapped, 1H), 6.60 - 6.54 (m, 1H), 5.69 (t, /= 7.4 Hz, 1H),
5.11 (d, J=10.5 Hz, 1H), 4.76 (d, J= 17.3 Hz, 1H), 2.93 (t, J = 5.0 Hz, 2H), 2.46 (q, J = 7.2 Hz, 2H);
minor isomer 7.42 - 7.26 (overlapped, 4H), 7.13 - 7.10 (overlapped, 1H), 6.86 - 6.80 (m, 1H), 5.51 (t, J
= 7.6 Hz, 1H), 5.39 - 5.35 (m, 1H), 5.16 (dd, J, = 17.7 Hz, J, = 1.6 Hz, 1H), 3.08 (t, /= 7.2 Hz, 2H),
2.85(q,J=7.3 Hz, 2H); 3C NMR (100 MHz, CDCl;) 8 major isomer 145.0, 139.8, 132.3, 129.2, 128 4,
127.4, 126.3 (overlapped, 1C), 116.8, 112.2, 33.7(1), 33.7(0), 29.2(4), 29.2(3); minor isomer 143.3,
140.6, 136.6, 128.7,128.1, 127.5, 126.3 (overlapped, 1C), 119.8, 112.1, 33.7(4), 33.7(3), 28.4(3) 28.4(2);
HRMS (ESI) m/z calcd for C13H14NS* [M + H] " m/z 216.0842, found m/z 216.0832.
(3-Isothiocyanatobut-1-ene-1,1-diyl) dibenzene (3s')

/NCS

62% yield, 32.8 mg; yellow oil; 'TH NMR (400 MHz, CDCls) 6 7.44 — 7.37 (m, 3H), 7.32 — 7.28 (m, 3H),
7.24 —7.22 (m, 2H), 7.19 — 7.17 (m, 2H), 6.04 (d, /= 9.6 Hz, 1H), 4.37-4.29 (m, 1H), 1.47 (d, /= 6.6
Hz, 3H); 3C NMR (100 MHz, CDCl;) § 144.7, 140.6, 138.3, 129.4, 128.6, 128.3, 128.2, 128.0, 127.5,
126.6(overlapped, 1C), 52.7, 23.1; HRMS (ESI) m/z calcd for C;¢H;s" [M - NCS]* m/z 207.1169, found
m/z 207.1155.

(E)-(3-Thiocyanatoprop-1-en-1-yl) benzene (4a)

70% yield, 24.5 mg; yellow oil; E/Z> 20 : 1; '"H NMR (400 MHz, CDCl;) 6 7.43 — 7.40 (m, 2H), 7.37 —
7.29 (m, 3H), 6.70 (d, J= 15.7 Hz, 1H), 6.31 — 6.23 (m, 1H), 3.77 (dd, J= 7.7 Hz J = 1.1 Hz, 2H); 13C
NMR (100 MHz, CDCI3) 6 136.5, 135.4, 128.7, 128.6, 126.8, 121.2, 111.8, 37.0; HRMS (ESI) m/z calcd
for C;oH oNS* [M + H] " m/z 176.0529, found m/z 176.0533.
(E)-1-Fluoro-4-(3-thiocyanatoprop-1-en-1-yl) benzene (4b)

F

60% yield, 23.0 mg; yellow oil; £/Z> 20 : 1; '"H NMR (400 MHz, CDCl;) 6 7.40 — 7.36 (m, 2H), 7.06 —
7.01 (m, 2H), 6.66 (d, J = 15.6 Hz, 1H), 6.22 — 6.14 (m, 1H), 3.75 (dd, J= 7.6 Hz J = 1.1 Hz, 2H); '°F
NMR (376 MHz, CDCl3) 8 -112.9 —-113.0 (m, 1F)3C NMR (100 MHz, CDCl5) 8 162.9 (d, Jc r =247.2
Hz), 135.3, 131.6 (d, Jc r = 3.4 Hz), 128.5 (d, Jc r = 8.2 Hz), 121.0 (d, Jc r = 2.3 Hz), 115.7 (d, Jc 5 =
21.7 Hz), 111.8, 36.8; HRMS (ESI) m/z calcd for CoHgF* [M — SCN]" m/z 135.0605, found m/z
135.0615.

(E)-1-Fluoro-3-(3-thiocyanatoprop-1-en-1-yl) benzene (4c)
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E
42% yield, 16.4 mg; yellow oil; E/Z> 20 : 1; 'TH NMR (400 MHz, CDCls) 6 7.33 — 7.28 (m, 1H), 7.17
(d, J=7.9 Hz, 1H), 7.13 = 7.09 (m, 1H), 7.02 — 6.97 (m, 1H), 6.66 (d, J=15.6 Hz, 1H), 6.31 — 6.23 (m,
1H), 3.75 (dd, J= 7.6 Hz, J= 1.1 Hz, 2H); '°F NMR (376 MHz, CDCl;) 6 -113.6(6) —-113.7(2) (m, 1F);
13C NMR (100 MHz, CDCl3) 8 163.0 (d, Jo_f = 244.6 Hz), 137.7 (d, Jcr = 7.8 Hz), 1352 (d, Joc = 2.7
Hz), 130.2 (d, Jcr = 8.3 Hz), 122.8 (d, Jcr = 2.8 Hz), 122.7, 115.4 (d, Jcr =21.3 Hz), 113.2 (d, Jcr =
21.9 Hz), 111.6, 36.6; HRMS (ESI) m/z calcd for CoHgF* [M — SCN]" m/z 135.0605, found m/z
135.0616.

(E)-1-Fluoro-2-(3-thiocyanatoprop-1-en-1-yl) benzene (4d)

F

35% yield, 13.8 mg; yellow oil; E/Z>20: 1; '"H NMR (400 MHz, CDCl;) 6 7.49 — 7.44 (m, 1H), 7.30 -
7.22 (m, 1H), 7.14 — 7.10 (m, 1H), 7.08 — 7.03 (m, 1H), 6.83 (d, J=15.8 Hz, 1H), 6.41 — 6.33 (m, 1H),
3.78 (dd, J=7.6 Hz J = 1.1 Hz, 2H); ’F NMR (376 MHz, CDCl3) 4 -112.3 — -112.4 (m, 1F); 3C NMR
(100 MHz, CDCl;) 6 160.4 (d, Jc_f = 249.5 Hz), 129.9 (d, Jcfr = 8.6 Hz), 129.1 (d, Jcr = 3.1 Hz), 127.9
(d, Jcr=3.4Hz), 1243 (d, Jc.r=3.5Hz), 123.9 (d, Jcr = 5.7 Hz), 123.3 (d, Jcr = 11.9 Hz), 115.9 (d,
Jcr=21.8 Hz), 111.7,37.1; HRMS (ESI) m/z calcd for C;(HsFNSNa* [M + Na] " m/z 216.0254, found
m/z 216.0273.

(E)-1-Chloro-3-(3-thiocyanatoprop-1-en-1-yl) benzene (4¢)

Cl

46% yield, 19.2 mg; yellow oil; E/Z> 20 : 1; 'H NMR (400 MHz, CDCl3) 8 7.40 — 7.39 (m, 1H), 7.29 —
7.25 (m, 3H), 6.64 (d, J = 15.6 Hz, 1H), 6.32 — 6.24 (m, 1H), 3.75 (dd, J= 7.6 Hz, J= 1.2 Hz, 2H); 3C
NMR (100 MHz, CDCl3) 6 137.2, 135.0, 134.7, 129.9, 128.6, 126.7, 125.1, 122.8, 111.6, 36.6; HRMS
(ESI) m/z caled for CgHoCINS* [M + H] " m/z 210.0139, found m/z 210.0151.
(E)-1-Chloro-2-(3-thiocyanatoprop-1-en-1-yl) benzene (4f)

Cl

54% yield, 22.7 mg; yellow oil; E/Z > 20 : 1; 'H NMR (400 MHz, CDCls) & 7.57 — 7.54 (m, 1H), 7.38 —
7.36 (m, 1H), 7.28 — 7.21 (m, 2H), 7.08 (d, J = 15.6 Hz, 1H), 6.39 — 6.22 (m, 1H), 3.79 (dd, /= 7.8 Hz,
J=1.2 Hz, 2H); 3C NMR (100 MHz, CDCl;) & 133.7, 133.4, 132.6, 129.8, 129.6, 127.2, 127.0, 124.1,
111.6,36.6; HRMS (ESI) m/z calcd for C;oHg>>CINSNa* [M + Na] * m/z 231.9959, found m/z 231.9971.
(E)-1-Bromo-3-(3-thiocyanatoprop-1-en-1-yl) benzene (4g)

Br

44% vyield, 22.5 mg; yellow oil; E/Z > 20 : 1; 'TH NMR (400 MHz, CDCl3) 6 7.56 (t, J = 1.9 Hz, 1H),
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7.43 - 7.40 (m, 1H), 7.33 —=7.31 (m, 1H), 7.21 (t, J= 7.8 Hz, 1H), 6.62 (d, /= 15.6 Hz, 1H), 6.31 — 6.23
(m, 1H), 3.75 (dd, J= 7.6 Hz, J = 1.2 Hz, 2H); *C NMR (100 MHz, CDCI3) & 137.5, 134.9, 131.4 (two
peaks overlapped), 130.2, 129.6, 125.5, 122.8, 111.7, 36.6; HRMS (ESI) m/z calcd for CoHg”Br* [M -
SCN]* m/z 194.9804, found m/z 194.9817.

(E)-1-Bromo-2-(3-thiocyanatoprop-1-en-1-yl) benzene (4h)

B

r

51% yield, 26 mg; yellow oil; E/Z > 20 : 1; 'TH NMR (400 MHz, CDCls) 8 7.58 — 7.53 (m, 2H), 7.32 —
7.28 (m, 1H), 7.18 — 7.14 (m, 1H), 7.04 (d, /= 15.5 Hz, 1H), 6.25 — 6.18 (m, 1H), 3.79 (dd, /= 7.6 Hz,
J=1.2 Hz, 2H); 3C NMR (100 MHz, CDCl;) 8 135.5, 135.1, 133.1, 129.8, 127.6, 127.4, 124.2, 123.8,
111.5, 36.5; HRMS (ESI) m/z calcd for CoHg”Br' [M - SCN]" m/z 194.9804, found m/z 194.9816.
(E)-1-Bromo-4-fluoro-2-(3-thiocyanatoprop-1-en-1-yl) benzene (4i)

F\©\/\/\SCN

Br

40% yield, 21.9 mg; yellow oil; E/Z > 20 : 1; 'TH NMR (400 MHz, CDCl3) & 7.53 (dd, J ;= 8.8 Hz J ,=
5.3 Hz, 1H), 7.25 (dd, J 1= 9.5 Hz J ,= 3.0 Hz, 1H), 6.99 (dd, J ;= 15.6 Hz J ,= 1.4 Hz, 1H), 6.93 -
6.88(m, 1H), 6.26 — 6.18 (m, 1H), 3.79 (dd, J = 7.6 Hz, J = 1.2 Hz, 2H); '°F NMR (376 MHz, CDCl;)
~114.9(8) — -115.0(4) (m, 1F); 13C NMR (100 MHz, CDCl3) & 162.0 (d, Je ¢ = 245.9 Hz), 137.1 (d, Jo.5
=7.8 Hz), 134.3 (d, Jc s =3.7 Hz), 134.3(d, Jc = 2.0 Hz), 125.4, 117.9 (d, Jc s =2.9 Hz), 117.1 (d, Jc &
=22.6 Hz), 114.1 (d, Jc_r = 23.8 Hz), 111.3, 36.2; HRMS (ESI) m/z calcd for CoH;BrF* [M -SCN]* m/z

212.9710, found m/z 212.9722.
(E)-1-Methyl-4-(3-thiocyanatoprop-1-en-1-yl) benzene (4j)

26% yield, 9.7 mg; yellow oil; £/Z> 20 : 1; 'H NMR (400 MHz, CDCl;) 8 7.30 (d, /= 8.2 Hz, 2H), 7.15
(d,J=7.9Hz, 2H), 6.67 (d, J=15.5 Hz, 1H), 6.25 - 6.17 (m, 1H), 3.76 (dd, /= 7.7 Hz, J= 1.1 Hz, 2H),
2.35 (s, 3H); *C NMR (100 MHz, CDCls) & 138.6, 136.4, 132.6, 129.4, 126.7, 120.1, 111.9, 37.2, 21.2;
HRMS (ESI) m/z calcd for C;H;;NSNa* [M + Na]* m/z 212.0505, found m/z 212.0522.
5. Control experiments
5.1 TEMPO inhibition

NH4SCN (1.5 equiv)

Ph . Ph Ph

HO K28208 (20 equw)

= NN +

o MeCN : H;0 =4 : 1 S son o ncs
with TEMPO (3.0 equiv)

rt.24 h
1a 3a trace 3a’ trace

To a solution of 1,1-diphenylprop-2-en-1-ol (1a, 0.2 mmol) and NH,SCN (0.3 mmol, 1.5 equiv.) in
MeCN/H,0 (4:1, v/v) (2 mL) was added K,S,0g (0.4 mmol) at 25 °C under efficient stirring, followed
by the addition of TEMPO (0.6 mmol, 3.0 equiv.). The reaction mixture was stirred for 24 hours.
Afterwards, the reaction mixture was diluted with water (10 mL) and extracted with EA (3%x10 mL). The

combined organic phase was dried over anhydrous Na,SO, and concentrated under reduce pressure to
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give crude residue, which was subjected to 'HNMR analysis with trimethoxy benzene as internal
standard. The results indicted that only trace amount of the target product 3a and 3a' was observed. And

the original thiohydantoin process was completely inhibited

5.2 Ethene-1,1-diyldibenzene Inhibition

To a solution of 1,1-diphenylprop-2-en-1-o0l (1a, 0.2 mmol) and NH4SCN (0.3 mmol, 1.5 equiv.) in
MeCN/H,0 (4:1, v/v) (2 mL) was added K,S,05 (0.4 mmol) at 25 °C, followed by the addition of ethene-
1,1-diyldibenzene (0.4 mmol, 2.0 equiv.). The reaction mixture was then stirred for 24 hours. Afterwards,
the reaction mixture was diluted with water (10 mL and extracted with EA (3 x 10 mL). The combined
organic phase was dried over anhydrous Na,SO, and concentrated under reduce pressure to give crude
residue, which was subjected to GC-MS and H-NMR analysis. The DPE-adduct 9 could be detected by
GC-MS.

NH4SCN (1.5 equiv)
Ph Ph NCS
K2S,03 (2.0 equiv)
HO}\/ + J.L )\/\ + ‘
Ph Ph Ph MeCN :H,O0=4:1 Ph X Ph Ph
rt., 24 h
1 ) X = SCN, 3a, trace
a DPE, 2.0 equiv X =NCS, 3a', trace 9, detected by GC-MS
400000
& NCS
300000 O | O
200000 178
165
100000 5 3
51 76 ’EH B8
2 89 |m
H |‘ I| u\ L “H \ | ||\ ||‘ ‘| ‘ h\ I\ 265 ’hl 295 309 1 3111 ;a: 101 |1 1’9 la.i n 193
g e I L LA T \ LI LI 350 N B B 8 e o il o T
20 50 80 110 110 110 200 230 260 290 320 350 .580 110 -'HO lfD :v(}O

m/z

Note: these results indicated that a radical mechanistic pathway was involved in this oxidative

thiocyanation reaction.

5.3 By-products A and B detection

To a solution of 1-phenylprop-2-en-1-o0l (1a, 0.2 mmol) and NH4,SCN (0.3 mmol, 1.5 equiv.) in
HFIP/H,0 (20:1, v/v) (2 mL) was added K,S,05 (0.4 mmol) at 25 °C under efficient stirring. The reaction
mixture was stirred for 24 hours. Then, the reaction mixture was filtered and subjected to GC-MS

analysis. The by-products A could be detected by GC-MS.
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NH4SCN (1.5 equiv.)

OH HO_ OH
K,S,05 (2.0 equiv.) S~ PPN e
+ FiC  CF
Ph HFIP : HyO = 20 - 1 Ph SCN Ph NCS 3 3
rt.24h .
1b 4a 4a A, detected by GC-MS
5000
HO_ OH
4000 ><
FsC CFs
3000 -
2000
10004
‘ - L
100 170 1RN 1an
= i3
63
9
] 50 HO_ OH
FsC  CFs
107
184
5
J I 1 I U I 1 l i 1 ! I 1 ! |l J 1 1 I I I 1
20 50 80 110 140 170 200 230 260 290

To a solution of 1,1-diphenylprop-2-en-1-o0l (1a, 0.2 mmol) and NH4SCN (0.3 mmol, 1.5 equiv.) in
MeCN/H,0 (4:1, v/v) (2 mL) was added K,S,054 (0.4 mmol) at 25 °C under efficient stirring. The reaction

mixture was stirred

for 24 hours. The reaction mixture was stirred for 24 hours. Then, the reaction

mixture was filtered and subjected to GC-MS analysis. The by-products B could be detected by GC-MS.

NH4SCN (1.5 equiv)

o Ph K,S,04g (2.0 equiv) )Pi/\ Ph P
N
Ph MeCN:H,0=4:1  Ph scN’ PR N"nes  (HOT N
rt.24h
1a 3a 3a B, detected by GC-MS
40000
HOCN
30000
20000
10000 ‘
N TR 1 | N T
40 50 60 70
m'z
100- .
1 HO™~CN
1 57
- 45
] 73 :
] 4 115 163 we A5
1 . 8}9 103 | 133 (s | 22* 250 262
2 RO L RS L Pt Sl i A R v
R b i R S e e il i’ R A ‘Lt S S it Tk e i e
10 40 70 100 130 160 190 220 250

Base on these results,

we proposed the following possible mechanistic pathway for this reaction.
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OH
el Ph OH

SN —~ > SN — T, Ph>‘\8/\SCN

K,SO,4 + SO, | 0

" so, so2  Ho_ OH
CF3

FsC

T FoC CFs
HFIP A, detected by GC-MS
op OF Ph
— war ——  EPh oo -H,0 oS son

CH,CN i 3a

H20 B, detected by GC-MS

Scheme S1 Proposed echanistic pathway
6. NMR study of the thermal isomerization process of thiocyanate
Temperature dependent NMR study of the isomerization of 3a
A solution of (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (3a, 0.05 mmol) in MeCN (1 mL) was
stirred at indicated temperature under nitrogen. After 21 hours, the mixture was concentrated under
reduce pressure and subjected to NMR analysis. Temperature dependent NMR study of the thermal
isomerization of thiocyanate 3a was observed in Figure S1. With the increase of temperature, the

proportion of 3b gradually increases.

Ph Ph
MeCN S
3a ' 3b

3a 3b 3b 3a

110 °C JJL L [ M l [
100 °C JJL ; 15 ‘
80 °C

Aol 1 I |
70°C

)JL. i | | 1 I

Y W h 1 |
" | S

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

Figure S1 Temperature dependent NMR study of the thermal isomerization of 3a
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Figure S2 Plot of thermal isomerization of process 3a in MeCN at different temperature
Time dependent NMR study of the isomerization of 3a
A solution of (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (3a, 0.05 mmol) in MeCN (1 mL) was
stirred at 90 °C under nitrogen. After the indicated reaction time the mixture was concentrated under

reduce pressure and subjected to NMR analysis. The relationship between the product formation and

time can be proved. With the increase of time, the proportion of 3b gradually increases.

Ph Ph
Ph)\/\SCN S F’h/vNCS
3a 90°C, Th 3b
3a 3b 3b 3a
21h
R .,

12h
A J [J o

6h

R N |
T i -

0 85 80 75 70 65 60 55 50 45 40 35 30 26 20 15 10 05
1 (ppm)

Figure S3 Time dependent NMR study of the thermal isomerization of 3a
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Figure S4 Plot of thermal isomerization of process 3a within different reaction time at 90 °C

In order to know the isomerization process in the standard reaction conditions, the temperature

dependent NMR study was also performed for the reaction running in MeCN/H,O (4:1, v/v).

To a solution of (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (3a, 0.1 mmol) in MeCN/H,0 (4:1,
v/v) (1 mL) were stirred at different temperature. After 12 hours, concentrated under reduce pressure to
give crude residue, which was subjected to NMR analysis. The relationship between the product
formation and temperature can be proved. With the increase of temperature, the proportion of 3b

gradually increases and changes significantly at 50 °C.

Ph Ph
MeCN : HyO = 4 : 1
Ph)\/\SCN Ph/vNCS
t 12 h 3
3a
3a b 3b 3a
80°C [
Al A 1 I g
70°C
A R .l I
60 °C J
N " -l_l

50 °C

A
ke I S .
" I

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

Figure S5 Temperature dependent NMR study of the thermal isomerization of 3a
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7. Synthetic application of the product

7.1 Scale-up experiments

O NH4SCN (1.5 equiv) O

HO K,S,05 (2.0 equiv)
= N
‘ MeCN : H,0 = 4 : 1 O SCN
1. 24h

1a 3a, 75 % yield, 0.94g

To a solution of 1,1-diphenylprop-2-en-1-o0l (1a, 5.0 mmol, 1.05g) and NH,SCN (7.5 mmol, 0.571
g, 1.5 equiv.) in MeCN/H,O (4:1, v/v) (50 mL), K;,S,05 (10.0 mmol, 2.70 g, 2.0 equiv.) were added at
25 °C. The reaction was under an air atmosphere and stirred for 24 hours. The reaction progress was
monitored by TLC. After the reactions were completed, the reaction mixture was diluted with water (70
mL) and washed with EA (3x10 mL). The combined organic layers were washed with brine and dried
over Na,SO,. The reaction was concentrated under reduce pressure, and the crude material was purified
by a flash chromatograph (PE/EA) on silica gel to yield the product 3a as a white solid (0.94 g, 75%).
7.2 Application of the product 3a

MeMgBr O
_— =
N"seN P
THF, -40 °C, N, O S

3a 5

Following the reported procedure,’ a 5 mL Shlenck tube containing a PTFE-coated stirring bar was
charged with (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (0.2 mmol, 1.0 equiv.). The vessel was then
evacuated and filled with nitrogen three times. Then, dry THF (2 mL) was added under nitrogen flow.
The solution was cooled down to -40 °C and stirred for 10 minutes. Then, methylmagnesium bromide
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(1M in THF, 0.6 mmol, 3.0 equiv.) was added and the reaction was stirred at -40 °C for 2 hours. The
reaction progress was monitored by TLC. After the reactions were completed, the reaction was warmed
to r.t, and diluted with CH,Cl, (30 mL). The organic phase was washed with H,O (15 mL) and brine (15
mL). Then, it was dried over anhydrous Na,SO,4 and concentrated under reduce pressure. The product
was purified by silica gel column chromatography to yield the product 5 as a yellow oil (38.4 mg, 80%).
"H NMR (400 MHz, CDCl3) 8 7.40 - 7.32 (m, 3H), 7.30 — 7.23 (m, 5H), 7.19 — 7.17 (m, 2H), 6.14 (t, J
=7.8 Hz, 1H), 3.21 (d, J= 7.8 Hz, 2H), 2.01 (s, 3H); 3*C NMR (100 MHz, CDCl;) 5 144.0, 141.8, 139.1,
130.0, 128.3, 128.1, 127.4, 127.4, 127.3, 124.9, 32.8, 14.8. The spectra data are consistent with the

O NaIO4 O
S . -1
SCN MeOH : H,0=1:1 NN
Sl

3a 6

reported reference.”

To a solution of (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (0.2 mmol, 1.0 equiv.) in
MeOH/H,0 (1 : 1, v/v) (2 mL), NalOy4 (0.4 mmol, 2.0 equiv.) was added at 25 °C. The reaction was then
exposed to 80 °C under an air atmosphere and stirred for 16 hours. After cooling down to 25 °C, the
reaction mixture was diluted with water (10 mL) and extracted with EA (3x10 mL). The combined
organic layers dried over anhydrous Na,SO, and concentrated under reduce pressure. The product was
purified by silica gel column chromatography to yield the product 6 as a yellow oil (19.7 mg, 44%). 'H
NMR (400 MHz, CDCl;) 6 7.40 - 7.34 (m, 3H), 7.29 — 7.26 (m, 5H), 7.19 — 7.17 (m, 2H), 6.22 (t, J =
6.7 Hz, 1H), 4.00 (d, J= 6.7 Hz, 2H), 3.33 (s, 3H); *C NMR (100 MHz, CDCl;) 6 144.7, 141.8, 139.2,
129.7, 128.3, 128.1, 127.6, 127.5, 127.5, 125.4, 70.2, 58.1. The spectra data are consistent with the

I NaN3 O
X
SCN Acetone:H,0=3:1 X N
80 °C O 8

3a 7

reported reference.’

To a solution of (3-thiocyanatoprop-1-ene-1,1-diyl) dibenzene (0.2 mmol, 1.0 equiv.), in
acetone/H,O (3 : 1, v/v) (2 mL), NaNj3 (0.4 mmol, 2.0 equiv.) was added at 25 °C. The reaction was then
exposed to 80 °C under an air atmosphere and stirred for 30 min. After cooling down to 25 °C, the reaction
mixture was diluted with CH,Cl, (30 mL), and washed with H,O (15 mL) and brine (15 mL). The
combined organic layers dried over anhydrous Na,SO, and concentrated under reduce pressure. The
products were purified by silica gel column chromatography to yield the product 7 as a yellow oil (37.2
mg, 80%). 'H NMR (400 MHz, CDCl;) 6 7.43 - 7.37 (m, 3H), 7.31 — 7.26 (m, 5H), 7.19 — 7.17 (m, 2H),
6.18 (t, J= 7.4 Hz, 1H), 3.86 (d, J = 7.4 Hz, 2H); 13C NMR (100 MHz, CDCl;) 8 147.1, 141.2, 138.4,
129.8, 128.4, 128.3, 128.0, 127.8, 127.6, 121.3, 49.7. The spectra data are consistent with the reported

reference *
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O = C

Toluene
N N
SCN 100 °C, N, NCS
6h
3a 3a’

General procedure for preparation of 3a'

A 5 mL Shlenck tube containing a PTFE-coated stirring bar was charged with (3-thiocyanatoprop-1-
ene-1,1-diyl) dibenzene (0.2 mmol, 1.0 equiv.) and ZnCl, (0.2 mmol, 1.0 equiv.). The vessel was then
evacuated and filled with nitrogen three times. Then, toluene (4 mL) was added under nitrogen flow.
Finally the mixture was heated at 100 °C for 6 hours. After cooling down to 25 °C, he reaction mixture
was quenched with H,O (30 mL). The mixture was extracted with CH,Cl, (3x10 mL). The combined
organic layers was washed with brine (30 mL), dried over anhydrous Na,SO, and concentrated under
reduce pressure. The products were purified by silica gel column chromatography to yield the product
3a’' as a yellow oil (36.7 mg, 73%). '"H NMR (400 MHz, CDCl;) 6 7.44 - 7.38 (m, 3H), 7.32 — 7.29 (m,
3H), 7.26 — 7.22 (m, 2H), 7.17 — 7.15 (m, 2H), 6.14 (t, J = 7.1 Hz, 1H), 4.15 (d, J= 7.2 Hz, 2H); 13C
NMR (100 MHz, CDCl3) 6 146.8, 140.7, 137.9, 129.4, 128.6, 128.3, 128.2, 128.1, 127.6, 120.2 (two
peaks overlapped), 44.4; HRMS (ESI) m/z caled for C;sH;4NS* [M + H] * m/z 252.0842, found m/z
252.0870.
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9. NMR Spectra
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