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General information

'H NMR and “C NMR spectra were recorded on a Bruker AC-400 FT
spectrometer (400 MHz and 100 MHz, respectively) using tetramethylsilane as an
internal reference. NMR multiplicities are abbreviated as follows: s = singlet, d =
doublet, t = triplet, q = quartet, m = multiplet. Chemical shifts (J) and coupling
constants (J) were expressed in ppm and Hz, respectively. High-resolution mass
spectrometry (HRMS) was performed on an LC-TOF spectrometer (Micromass).
Electron spray ionization (ESI) mass spectrometry data were acquired using a Thermo
LTQ Orbitrap XL Instrument equipped with an ESI source and controlled by Xcalibur
software.

Alkenes 2¢ and 26,1 sulfonyl hydrazides (lb-j),2 compound 6a,3 disulfide 7a,
sulfonothioate 8a," sulfinic acid 9a,” and sulfinate ester 10a° were prepared according
to literature procedures. The rest of chemicals were purchased from the Sinopharm
Chemical Reagent Co., Meryer, Acros, Alfa Aesar, and TCI, and used as received.

Abbreviations: DCE = 1,2-dichloroethane, DMF = N,N-dimethylformamide,
DMSO = dimethyl sulfoxide, NBS = N-bromosuccinimide, NIS = N-iodosuccinimide,
Ts = p-toluenesulfonyl.

General procedure for the three-component oxysulfenylation of alkenes with
sulfonyl hydrazides and alcohols

OR
—\ I, (20 mol%
RlSOZNHNHZ + R2 RS + ROH M RZJ\(SRl
DCE, 70 °C

1 2 3 R® 4
To a solution of sulfonyl hydrazide 1 (0.20 mmol) in 1,2-dichloroethane (0.50
mL) were added alkene 2 (0.24 mmol), alcohol 3 (0.050 mL), and iodine (10.2 mg, 20
mol%). The resulting mixture was stirred at 70 °C for 16 h, cooled to room
temperature, and purified by silica gel chromatography, eluting with petroleum
ether/ethyl acetate (20:1 to 3:1), to give compound 4.

Analytical data for the products

O/\Me

e
.,

4a

Compound 4a, colorless oil; 'H NMR (400 MHz, CDCl;) 0 7.38-7.25 (m, 7H),
7.08 (d, J= 8.0 Hz, 2H), 4.37 (dd, J = 8.0, 5.2 Hz, 1H), 3.44-3.24 (m, 3H), 3.07 (dd, J
= 13.2, 5.2 Hz, 1H), 2.31 (s, 3H), 1.18 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,
CDCl) 6 141.3, 136.1, 132.9, 130.1, 129.7, 128.5, 128.0, 126.7, 80.7, 64.7, 42.3, 21.0,
15.3; HRMS (EI) caled for C7H;00S (M) 272.1235, found 272.1236.

S-2



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

O/\Me

Ph)\/ S>ph

4b

Compound 4b, colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 7.39-7.22 (m, 9H),
7.20-7.12 (m, 1H), 4.40 (dd, J = 8.0, 5.2 Hz, 1H), 3.45-3.28 (m, 3H), 3.12 (dd, J =
13.2, 5.2 Hz, 1H), 1.18 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) ¢ 141.3,
136.8, 129.3, 128.9, 128.5, 128.0, 126.7, 125.9, 80.7, 64.7, 41.6, 15.2; HRMS (EI)
calcd for C1cH;30S (M) 258.1078, found 258.1070.

VS

O Me
Ph)\/s\©\
OMe
4c

Compound 4c, colorless oil; 'H NMR (400 MHz, CDCl3) 0 7.37-7.23 (m, 7H),
6.83 (d, J = 8.8 Hz, 2H), 4.33 (dd, J = 8.0, 5.2 Hz, 1H), 3.79 (s, 3H), 3.41-3.32 (m,
2H), 3.23 (dd, J = 13.2, 8.0 Hz, 1H), 3.01 (dd, J = 13.2, 5.2 Hz, 1H), 1.17 (t, J=7.2
Hz, 3H); °C NMR (100 MHz, CDCl;) 6 158.9, 141.4, 133.2, 128.4, 127.9, 126.8,
126.7, 114.5, 80.8, 64.6, 55.3, 43.7, 15.3; HRMS (EI) calcd for C;7H200,S (M)
288.1184, found 288.1172.

(@] Me
Ph)\/s\©\
F
4d

Compound 4d, colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 7.38-7.26 (m, 7H),
6.99-6.93 (m, 2H), 4.37 (dd, J = 8.0, 5.2 Hz, 1H), 3.42-3.22 (m, 3H), 3.06 (dd, J =
13.2, 5.2 Hz, 1H), 1.17 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl3) § 161.7 (d, J
= 245 Hz), 141.1, 132.4 (d, J = 7.9 Hz), 131.6 (d, J = 3.0 Hz), 128.5, 128.0, 126.7,
115.9 (d, J = 22 Hz), 80.8, 64.7, 42.9, 15.2; HRMS (EI) calcd for C;sH;7FOS (M)
276.0984, found 276.0989.

0" “Me

s
L,

4e

Compound 4e, colorless oil; 'H NMR (400 MHz, CDCl3) 0 7.39-7.27 (m, 7H),
7.22-7.15 (m, 2H), 4.14 (dd, J = 8.0, 5.2 Hz, 1H), 3.43-3.25 (m, 3H), 3.09 (dd, J =
13.2, 5.2 Hz, 1H), 1.17 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;) ¢ 141.0,
136.1, 131.8, 130.8, 128.6, 128.1, 126.6, 119.7, 80.7, 64.7, 41.7, 15.2; HRMS (EI)
calcd for CcH;7BrOS (M) 336.0183, found 336.0181.
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Compound 4f, colorless oil; 'H NMR (400 MHz, CDCls) 6 7.58-7.52 (m, 2H),
7.37-7.26 (m, 5H), 7.09—7.02 (m, 2H), 4.39 (dd, J = 8.0, 4.8 Hz, 1H), 3.42-3.24 (m,
3H), 3.09 (dd, J = 13.2, 4.8 Hz, 1H), 1.17 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,
CDCl3) 0 141.0, 137.7, 137.1, 130.8, 128.6, 128.1, 126.7, 90.5, 80.7, 64.7, 41.4, 15.3;
HRMS (EI) calcd for CcH;710S (M) 384.0045, found 384.0040.

Compound 4g, yellow oil; 'H NMR (400 MHz, CDCl3) 6 8.17-8.13 (m, 1H),
7.98-7.93 (m, 1H), 7.61-7.55 (m, 1H), 7.43-7.27 (m, 6H), 4.48 (dd, J = 8.0, 4.8 Hz,
1H), 3.44-3.33 (m, 3H), 3.21 (dd, J=13.2, 4.8 Hz, 1H), 1.17 (t, J= 7.2 Hz, 3H); °C
NMR (100 MHz, CDCl3) 6 148.5, 140.6, 140.3, 134.1, 129.3, 128.7, 128.3, 126.6,
122.6, 120.3, 80.9, 64.8, 41.0, 15.2; HRMS (EI) calcd for C16H7NO3S (M) 303.0929,
found 303.0934.

0 “Me ClI
S
Ph
cl
4h

Compound 4h, colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 7.39-7.29 (m, 5H),
7.27-7.21 (m, 2H), 7.07-7.00 (m, 1H), 4.49 (dd, J = 8.0, 4.8 Hz, 1H), 3.45-3.27 (m,
3H), 3.11 (dd, J = 13.2, 4.8 Hz, 1H), 1.19 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,
CDCl) o 140.8, 138.5, 132.8, 131.2, 130.3, 128.7, 128.3, 127.7, 126.6, 126.1, 80.6,
64.8,40.4, 15.2; HRMS (EI) calcd for C;6H;6C1,OS (M) 326.0299, found 326.0292.

0" “Me
"0
4
Compound 4i, colorless oil; 'H NMR (400 MHz, CDCls) § 7.79-7.67 (m, 4H),
7.49-7.26 (m, 8H), 4.46 (dd, J = 8.0, 5.2 Hz, 1H), 3.47-3.34 (m, 3H), 3.22 (dd, J =

13.2, 5.2 Hz, 1H), 1.18 (t, J = 7.2 Hz, 3H); >C NMR (100 MHz, CDCl) 6 141.3,
134.4, 133.8, 131.7, 128.6, 128.4, 128.1, 127.7, 127.4, 127.1, 126.8, 126.7, 126.5,
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125.6, 80.7, 64.7, 41.5, 15.3; HRMS (EI) calcd for C2oH00S (M) 308.1235, found
308.1211.

O/\Me

Ph)\/s\/\/\/\/Me
4]

Compound 4j, colorless oil; 'H NMR (400 MHz, CDCl3) d 7.39-7.25 (m, 5H),
4.38 (dd, J = 8.0, 5.2 Hz, 1H), 3.43-3.35 (m, 2H), 2.93 (dd, J = 13.2, 8.0 Hz, 1H),
2.69 (dd, J=13.2, 5.2 Hz, 1H), 2.47 (t, J = 7.6 Hz, 2H), 1.60—1.47 (m, 2H), 1.35-1.14
(m, 13H), 0.88 (t, J= 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) d 141.7, 128.4, 127.9,
126.7, 82.4, 64.5,39.8, 33.1, 31.8, 29.7, 29.2, 28.9, 22.7, 15.3, 14.1; HRMS (EI) calcd
for CsH300S (M) 294.2017, found 294.2020.

Compound 4k, colorless oil; 'H NMR (400 MHz, CDCls) 0 7.30 (d, J = 8.4 Hz,
2H), 7.26-7.20 (m, 4H), 7.08 (d, J = 7.6 Hz, 2H), 4.33 (dd, J = 7.6, 5.6 Hz, 1H),
3.38-3.32 (m, 2H), 3.27 (dd, J = 13.6, 7.6 Hz, 1H), 3.02 (dd, J = 13.6, 5.6 Hz, 1H),
2.31 (s, 3H), 1.17 (t, J = 7.2 Hz, 3H); C NMR (100 MHz, CDCl3) J 139.8, 136.3,
133.6, 132.5, 130.3, 129.7, 128.6, 128.1, 80.1, 64.8, 42.1, 21.0, 15.2; HRMS (EI)
calcd for Ci7H,9C10S (M) 306.0845, found 306.0833.

Compound 4l, colorless oil; 'H NMR (400 MHz, CDCl3) 0 7.62 (d, J = 8.4 Hz,
2H), 7.41 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H),
4.43-4.36 (m, 1H), 3.41-3.33 (m, 2H), 3.27 (dd, J = 13.2, 7.2 Hz, 1H), 3.03 (dd, J =
13.2, 5.6 Hz, 1H), 2.32 (s, 3H), 1.18 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl5)
5 146.9, 136.7, 132.3, 132.1, 130.4, 129.8, 127.5, 118.8, 111.7, 80.2, 65.2, 41.9, 21.0,
15.2; HRMS (EI) calcd for C1sH9NOS (M) 297.1187, found 297.1183.

Soaasy

4m

Compound 4m, colorless oil; 'H NMR (400 MHz, CDCls) 6 7.86-7.81 (m, 3H),

e
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7.75-7.73 (m, 1H), 7.50-7.42 (m, 3H), 7.30-7.25 (m, 2H), 7.07 (d, J = 7.6 Hz, 2H),
4.57-4.51 (m, 1H), 3.45-3.32 (m, 3H), 3.16 (dd, J = 13.2, 4.8 Hz, 1H), 2.31 (s, 3H),
1.20 (t, J = 6.8 Hz, 3H); BC NMR (100 MHz, CDCl3;) ¢ 136.8, 136.4, 133.9, 132.7,
130.9, 130.8, 129.7, 129.0, 128.3, 126.0, 125.5, 124.2, 123.0, 78.6, 65.0, 42.2, 21.1,
15.4; HRMS (EI) caled for C;1H2,0S (M) 322.1391, found 322.1377.

0" “Me
L
Me
4n

Compound 4n, colorless oil; 'H NMR (400 MHz, CDCl3) 0 7.91 (d, J = 8.4 Hz,
1H), 7.85 (d, J = 7.6 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.60 (d, J = 6.8 Hz, 1H),
7.50-7.39 (m, 3H), 7.32 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 5.10 (dd, J =
8.4, 4.0 Hz, 1H), 3.50-3.40 (m, 2H), 3.39-3.24 (m, 2H), 2.33 (s, 3H), 1.23 (t, J = 6.8
Hz, 3H); C NMR (100 MHz, CDCly) 6 138.7, 136.2, 133.3, 133.2, 132.8, 130.2,
129.6, 128.4, 127.9, 127.7, 126.2, 126.1, 126.0, 124.3, 80.9, 64.7, 42.1, 21.0, 15.3;
HRMS (EI) calcd for C,1H,,0S (M) 322.1391, found 322.1387.

O/\/\Me

s
.,

40

Compound 40, colorless oil; 'H NMR (400 MHz, CDCl3) 0 7.37-7.21 (m, 7H),
7.07 (d, J= 8.0 Hz, 2H), 4.35 (dd, J = 8.0, 5.2 Hz, 1H), 3.37-3.24 (m, 3H), 3.06 (dd, J
=13.2, 5.2 Hz, 1H), 2.31 (s, 3H), 1.57-1.49 (m, 2H), 1.39-1.31 (m, 2H), 0.87 (t, J =
7.2 Hz, 3H); ?C NMR (100 MHz, CDCl3) § 141.4, 136.0, 133.1, 130.0, 129.7, 128.5,
127.9, 126.7, 80.9, 69.1, 42.4, 31.9, 21.0, 19.4, 13.9; HRMS (EI) calcd for C 9H,40S
(M) 300.1548, found 300.1538.

Compound 4p, colorless oil; 'H NMR (400 MHz, CDCls) d 7.38-7.21 (m, 7H),
7.08 (d, J = 8.0 Hz, 2H), 4.48 (dd, J = 8.4, 4.8 Hz, 1H), 3.53-3.45 (m, 1H), 3.24 (dd, J
=13.2, 8.4 Hz, 1H), 3.06 (dd, J = 13.2, 4.8 Hz, 1H), 2.31 (s, 3H), 1.15 (d, J = 6.0 Hz,
3H), 1.08 (d, J = 6.4 Hz, 3H); C NMR (100 MHz, CDCls) ¢ 142.2, 135.9, 133.1,
129.8, 129.6, 128.4, 127.8, 126.7, 78.0, 69.8, 42.6, 23.3, 21.3, 21.0; HRMS (EI) calcd
for C1sH,,0S (M) 286.1391, found 286.1387.
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0" “Me
0L T
Ph Me Me” O Me
4q 4q’
4q:4q' = 64:36
Compounds 4q and 4q', obtained as a 64:36 mixture of regioisomers, colorless
oil; '"H NMR (400 MHz, CDCl3) ¢ 7.31-7.18 (m, 7H), 7.06 (d, J = 8.0 Hz, 2H),
3.64-3.56 (m, 1H), 3.55-3.32 (m, 2H), 3.11-3.01 (m, 1H), 3.01-2.80 (m, 3H), 2.30 (s,
3H), 1.09 (t, J= 7.2 Hz, 3H); "H NMR for minor regioisomer 4q" 6 7.31-7.18 (m, 7H),

7.08 (d, J = 8.4 Hz, 2H), 3.55-3.32 (m, 5H), 3.01-2.80 (m, 2H), 2.31 (s, 3H), 1.19 (t,
J="7.2 Hz, 3H); HRMS (EI) calcd for C;sH,,0S (M) 286.1391, found 286.1385.

Compound 4r, colorless oil; 'H NMR (400 MHz, CDCls) ¢ 7.35 (d, J = 8.4 Hz,
2H), 7.08 (d, J = 8.4 Hz, 2H), 3.68-3.57 (m, 1H), 3.54-3.44 (m, 1H), 3.18 (dt, J= 8.4,
4.0 Hz, 1H), 3.08 (dt, J=9.2, 4.0 Hz, 1H), 2.31 (s, 3H), 2.14-1.96 (m, 2H), 1.76-1.59
(m, 2H), 1.43-1.21 (m, 4H), 1.18 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCls) ¢
136.8, 132.9, 131.5, 129.5, 80.2, 64.5, 51.8, 31.5, 30.8, 24.8, 23.5, 21.1, 15.6; HRMS
(EI) calcd for CsH»0S (M) 250.1391, found 250.1382.

0]
4s

Compound 4s, colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 7.32 (d, J = 8.0 Hz,
2H), 7.16-7.05 (m, 4H), 6.85-6.80 (m, 1H), 6.75 (d, J = 8.0 Hz, 1H), 4.90-4.82 (m,
1H), 3.38-3.31 (m, 2H), 3.08-3.00 (m, 2H), 2.32 (s, 3H); °C NMR (100 MHz,
CDCl;) 0 159.1, 136.8, 131.5, 130.8, 129.8, 128.1, 126.1, 125.0, 120.6, 109.5, 81.2,
39.6, 34.8, 21.0; HRMS (EI) calcd for C1sH;60S (M) 256.0922, found 256.0920.

Ph>:/84©*Me

Ph
ba

Compound 5a,” white solid, m.p. 86-88°C; 'H NMR (400 MHz, CDCl;) o
7.43-7.19 (m, 12H), 7.11 (d, J = 8.0 Hz, 2H), 6.81 (s, 1H), 2.31 (s, 3H); °C NMR
(100 MHz, CDCl3) 6 141.6, 140.3, 139.4, 137.1, 132.9, 130.2, 130.0, 129.9, 128.5,
128.4,127.9, 127.3, 125.4, 21 2.
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ESI-MS analysis of the reaction mixture

To a solution of sulfonyl hydrazide la (37.2 mg, 0.20 mmol) in
1,2-dichloroethane (0.50 mL) were added alkene 2a (25.0 mg, 27.4 puL, 0.24 mmol),
ethanol (3a) (0.050 mL) and iodine (10.2 mg, 20 mol%). The mixture was stirred at 70
°C for 1 h, cooled to room temperature, and subjected to ESI-MS (positive mode)
analysis. Copied below is the ESI mass spectrometry we obtained.

20130508_ESI+YFL_002 68 1#13 RT: 0.17 AV: 1 NL: 861E7
T: FTMS + ¢ ESI Full ms [100.00-600.00]

110
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185.11697 . 27507413
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10
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118.03212 . ‘ | ‘182,02483] ‘ ‘ | 1
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miz
+
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Thiiranium ion 11a: HRMS (ESI) calcd for CsH;sS"™ 227.0889, found 227.0890.

References

1 S. I Cho, N. H. Jensen, T. Kurome, S. Kadari, M. L. Manzano, J. E. Malberg, B.
Caldarone, B. L. Roth and A. P. Kozikowski, J. Med. Chem., 2009, 52, 1885.

A. G. Myers, B. Zheng and M. Movassaghi, J. Org. Chem., 1997, 62, 7507.

Y. Li, Y. Wang, J. Li and J. Wang, J. Sulphur Chem., 2007, 28, 177.

F.-L. Yang and S.-K. Tian, Angew. Chem., Int. Ed., 2013, 52, 4929.

G.-W. Wang and T. Miao, Chem. Eur. J., 2011, 17, 5787.

T. Yoshino, S. Imoria and H. Togo, Tetrahedron, 2006, 62, 1309.

M. Watanabe, M. Nakamura and T. Satoh, Tetrahedron, 2005, 61, 4409.

N SN L W

S-8



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0 ppm

6ET”
LLT"
FeT®
FEE-

— o

A

ETE’
girQ”
20"
T80°
g98°
STe”
Tee”
LSE”
E9E
TBE”
get’”
FOE"
A
foe”
L3E”
FLES
LBE®

iR
=
—

EL0°
£eld
Is2”
£9T”
ELET
FEE-
B6E°
g0e”
FOE"
STE”
LZE”
EEE
194
SRET
£9%°

r~ 0~~~ r~rH~rH-m-

r~ r~r~r~r~ r~ r-
Me

0" “Me
Ph)\/ S

4a
H NMR (400 MHz, CDCl,)

—_— 00"

S-9



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

o AR R B L R R = T
w0 On T M 0D Uy O (R T L R =1 o iy
L R = S TS L LR s ] oWl U 1Y 0 Wil | nd] Uy
= m g roo. LV A et L Y il LA L I ]
H'-DNDU"-CDE"—W ik 4 L L] 4
:ll""'l'-""lli."‘w-l"\.l N Lo e e @ ol — 4]
1 1 I 1 i I oIr-r-rr- L] =T rd ]

NN

§
o
é

4a
13C NMR (100 MHz, CDCly)

200 150 130 170 1.60 120 140 120 120 11¢ 10 30 BO 1 al 50 41 30 20 L0 prom



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

[= 07 40 = 0 LD
i IR L= B S
wwww-nl.l

370
7.366
. 333
31z
259

7.
'I-'
7

t~ [~ [~ [~ [~ [~ [~ [~

%W#—J—J

0" “Me

Ph)\/ S>ph

4h
1H NMR (400 MHz, CDCly)

195
178
1&0

1
1.
1

N

|

A —

S-11

il —

L —

2

L]

0 pem



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

o oo W o -

R i = A I il b L =g -~ ™ L= —
L I e o B R i T Y s 3 — AR ST R o) =r
L L [ A T e R T L] Wl i}
— MO O3 0D D0 LD o= . v N
b L R IR Y It B | =0 e = —i o]
= =l =l e I B | [ B e e B E e = |

NS\ N2

o0 “Me

Ph)\/ S ph

4b
13C NMR (100 MHz, CDCly)

200 1%0 180 170 1e0 130 140 120 120 110 100 90 20 i &0 =14 40 an 20 1n pom

S-12



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

[~ 0 10 = U 00 s D S D
R I I ol ST I I
) B R s o I o B I o I I I
[~ [~ I~ [~ [~ [~ [~ [~ [~ L0 W

TS

0" Me

Ph)\/ S\©\
OMe

4c
'H NMR (400 MHz, CDCl3)

o
o oy
oo

b Mo Sl

L}

317

4

3.789
3.392
3,374
3.366

3

.349

|
|

3.3244
3.2

54

3.239
J.226

3

.205
3.036
3.023
3.002
2.930

1.132

1.

174

7.01
4]

L5 —

S-13

il —

L

1.87
0,97
1.08

Lad ==

E3 —

3.04



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

— (R I~ LA I Ty R Ve o

r- LR e R e Y s | = L g B xR R = o o =+
=4} N I B LR+ T ] [09] [l L U | — ™ b oy
il Ll T o= o . [l I N e N hie] i Lt Lt
oo o B B0 e i e ] [ i & & E E
1 o b Tt I I o O~ [~ I~ 4 = 127 Lo ] 1]
| =l | =l I ool =l o= - r-=r- s [Ty] < vl

<

0" “Me

Ph)\/s\©\
OMe

4c
13C NMR (100 MHz, CDCly)

200 190 130 170 1é0 130 140 130 120 110 140 90 50 1 &l =18 40 a0 20 o PEm

S-14



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

e B B

= 1 -

I~ [~ [~ 0~ [~

4d
1H NMR (400 MHz, CDClj)

=~ i~

L= R Uel Ly
Wy s o O O 00 1 00 W sy
n“ln':nn"ln‘.-r-':-mmmmmm

P'HZ"JU'&‘

=

1.189

172

1.

4

)
L

1.1

o

S-15

1.00

La —

=1 [u
2 =
| |

r—\.
o



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

= OO0 O - 00 O WD O
uy O L B R IS ol R AN | oo W ) L0 L& o (L]
o0 SiERaaSnG R 5 3
= — o o] o 000D WD D Y PR TE . : §
Wik LEY ol R B B e I et B B | O~ [~ I~ 4L =P i) Ly ]
=i ] el | Pl ol | =l | | oy B o e [T} L=y i
]
\ / V| Y ANV
0" “Me
S
Ph)\/\©\
F
4d
13C NMR (100 MHz, CDCly)
R LLARELLER) LR | Bl tERiaas) Basinast  Bikbra Wkdhiatal MR gt R = s EAERIAE G Eiatan b A idabnaz kR | Bkt =
200 192G 1s0 170 160 130 140 130 120 11¢ 140 a0 BO 0 a0 S0 41 30 20 10



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

FETT
TLTT
BET”
ESE”

590"
BLO™
geld”
TIT”
oLe”
Tec”
EDE”
2EE”
SBL”
FOF
git”
Fac”
Z6E
SOF”

ot
FETS
neg”
=LA
LEE”
E0E
FEE”
EFE”
BEE”
£9g-
FLE
BLTT

prm

— —

|

A\

—

ol - L B B L I L L A R BE A

S-17

r~r=- r~r~r~

[~ [~ [~ [~ [~ [~
Br

4e
1H NMR (400 MHz, CDClj)

0" Me

Ph)\/ S




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

On 0% ] I - S O

Eea i LR T R Ak s L ] [== =~ [ O [} il (L]
™ O3 0 = W MDD O OMD L ST o i
. o om A e v om [Nl T e T e wa (]
e s R R o T ) ] L * . a
o L T A I T I I e | = = =~ -~ e = — (L]
el el e el e e o [ o i

(@) Me
Br
4e

13C NMR (100 MHz, CDCls)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

Af

[Fe B BTy O T I R T T AV IR e B B L 1
(L5 I A s TS LN L R o LY = (o
u'nu':.u‘nn’\c-':-n’lt":-mwt:!c'-‘}
hr hr-—r r=r r: l"‘-l?"-

SNz

1H NMR (400 MHz, CDCl5)

-4.,404

Lo B |
0D
-.'":-r"‘|e1‘:|
-:r:r-:r

N

— O o -
e S L v RS &
M B A
0% 180

w

=
-] =
o —

2.00
5.03
98

1.

L —

S-19

—

il

3.02

L] =

g%}



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

[T T T T (o L
— 0 QD [ 00 0 LD
Ll e e A
— [ - O 00 o0
=0 o 0 O O
o~

O Me
Ph)\/s\©\
I

4f

13C NMR (100 MHz, CDCly)

— 90,544

20,694
77,401

_/"

-

.084

!

16

T8

—d . 730

41.412

Uy
S|

iy

200 190 1a0 170 1led 1350

140

1:0

1Z0

110

100

S-20

20

LI
f]

PRI



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

O] 00 O O On s Oy
uwy oan oS ApD S oA O
| |mmm|.r:-
n:o-:c'-:;:-r-r-ur-h-:ﬁ

%WW

0" “Me

Ph)\/8\©/NOZ

49
'H NMR (400 MHz, CDCl,)

'.-' 535

R S L e ]

_.496
4.484

L4768
464

1.

4

[es R
Lo )
'T.r':r

I""'I

o e N
Lo T B B B e ]
':":'l'"l':":'l."\-l{"hlw-

I"':llf“".\-l"'"ll."'!ll""'l{"":ll.""}{"":l

“\V/’ /=

1.187

170
152

1.

N

1.

|

S-21

15

1

r--
2
—

Lad =

0 ppm



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

[ B i L T LT R i - A ]
[=- =P B 0D o U W O 00 O LT T | (2] ] —
o LY B B B QS R TR o ] ?{Eﬁ\.ﬂ- LV ] g‘ n;_';
" " " " " " u " " " LIS i [l i—
[ B e S5 AR o L O ] =+ 4w + ¥ a
b L = ol L T I I e ] = [~ S = — (L]
.||4|4|||||: o) - - re Lt = 1
N
O Me
I s NO
Ph \©/ 2
4g
13C NMR (100 MHz, CDCly)
- o o - - i T imides Yo T TRe— L - J

200 1%0 180 170 1leQ 130 140 130 120 11¢ 1400 30 Bo 10 a0 S0 a0 30 20 10 ppm

S-22



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

LA e I L B e s o I o Lt I (e [ 3 04 O U 0o w oh o
[ T I I I I L O B T I L ot | [ I B i B L LB = T ot e ) e T
c*’}rﬁl*"l:ﬁlﬁt\qmt_ﬂu:uﬁﬁﬁc‘: u'l':r'-:r":r' ':r-:-':ur"'l-;*u il ;r:. [ e B
ﬁhr=hr=hr=hhr=ﬁr=h \:.l'*-:]' p r"]l:":-l"'l-:"':ll.'"l-:"':ll."":l""l — =~

T Nk N

0 “Me Cl
S
Ph
cl
4h

'H NMR (400 MHz, CDCl3)

g B 7 g 5 4 3 2 1 0 pom

wp L _ A=l i Loyl o
L] fe] 3% 3 L] B £&3] [
[ — {1 M

S-23



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

565

— oep 0 W OO Ol —

L s e B A e e g ] = Oy on LED =H

=B e B L S ] i oo MG oS r= — 2
' . roa " ' " ' " " [ I L T [l = ™

[ A B R L i+ d 4 ] &

=0 0T 0 00 OO [ i ]! L Ly}

L I e B e e e B B e e I | oy =~ r= r—- [Xa} = i

ST N

<

0 “Me Cl
S
Ph
cl
4h

13C NMR (100 MHz, CDCly)

'|'||-|I'||-||'||-||'|-|-||'||-||'||-I|'||-||'|-|-|I'||-||'||-||'|-||'|-|-||'||-I|'||-||'|
200 150 180 170 10 130 140 120 120 110 1400 30 B0 0 &l =0 40 30 20

S-24

B e e L e e i R e i L b s S bt



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

7

7.631
T7.46

T.772
7.2
7

{

0" Me
Ph)\/S

4i
1H NMR (400 MHz, CDCl5)

L4530
7.428

7.406
.88
7.385

{

5

351
L340
.307
7.285

-

7
7

{

[ I et e I I B e VR Ty BT T W
[l I T B O I R B O A (N R B
b O L o U A U B I I I B B
o U= U S A T O e I B I I e B W s

T AR
(I3 = TRV
U IS I | i
—

L —

il
L

00
3.07

S-25



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

BREZC

LFL”
BILT
GROC

Deeg”
FOFT

TOL

6T9°
&FS
TEL
8l
SLO”
GEF”
QEL”
antT-s
L5E
FLrs’
Ll
goe’
TSE
EBE"

"Th—

wp
i

[== L5

o r- - -

N

Lo B Sl

CET
,mm.ﬁ%
T

.mNHJ_,_w.

LET
LET
LET
8gT

THET

82T
IET
EET

"FET

TFI

PRm

20

20

&

mn

g an

S-26

114

4
180 170 lal 150

13C NMR (100 MHz, CDCl5)
150

O/\Me

BN

200



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

ngg”

REg"

£95°
LEbe

o’
oo
ETLT
Zog”
cen”
beg”
Geg’

LEt”
SOF°

E3E”
ELE"
Led’

ppm

]

B

o N P

OSSN T s ===

M

|

[l ol ol ol ol ol o

W

4i
1H NMR (400 MHz, CDCly)

0" “Me

Ph)\/s\/\/\/\/Me

L5 T
L0°T
Io-t

if

|

0" E

|

00" T

|

g0°%5

S-27



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

"} f=-
on — U oo [ B B =S L = L Cowp 00 O e O 0] )
s ol s IR [ L s e ) N-:E'-n.’,j-:hr’h-:'l‘\'.ﬂl.—l—l
' . . [ B I o I uy u.‘:u-:' Lt'JLs} |Lft-k£i1'“|
— OO - W + = LI
LRt A | = = = & U}HG"-D’D}NITJ"-\J'
| =l r'"}-'\-"'.n;\lm-:xm.l-l

14
az
AT

S F

vl
™
j{

\\\H.:V/ \/

0" “Me

Ph)\/s\/\/\/\/Me
4i
13C NMR (100 MHz, CDCls)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 SO 40 30 20 10 ppm

S-28



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

mn
i
|.In I_U
85T 1 v L
Eﬁ..HW,. [ =(E0°E
£eT" I ,_ “
5TE"Z
mmm,m/ -
CTO"E __ —a0°¢
EEDE e
LFOQ'E
O%Z E
Cirt - =0T
e E—m Iﬂ
T£E°€ T
EFEE
[T
%€ E e
99g° ¢ ! =00'1
9TE " F e b
0EE"®
FEEE
B¥E " F -
.
TLO'L i
n_mn_,n/ X
mwm.hv = =60 ¥
mmw.h\“ N TV
062" L i
[TE " ! ”
e "L o
= -
-
]
3)
() N
=0 T
{ $= o
o g
o
s
4
ES
d —_

S-29



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

L
Cl Me

4k
13C NMR (100 MHz, CDCls)

139.813
136.334
133.€386

132

/
Z
\

542

130.2585
.&399
LE20

129

128.122

128

Ly
-

-

023
—15.224

—21.

B L I Ll Il b L L Il L L R Il bl I Ll L LAl AL LA Rl L L) LR
1 180 170 160 150 140 130 120 110 LQ0 an T0 4an 20 10 D



)

B

Suagpeaess

Me

0" “Me
4l
1H NMR (400 MHz, CDCl,)

Electronic Supplementary Material (ESI) for Chemical Communications
NC

This journal is © The Royal Society of Chemistry 2014

1 ppm

ED°E

”3 B0 T

———

LD E

T ="50"7
Umm.._”
02
Loz

S-31



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

hre) [ e 0 T S v} [l Len)

[t ] [Ei alie LI e R v I C ] — (o -y R = Lot | = Loy

o [ I I B U S L = — W o] = Lol —
N T B o I B I T =i Lo L T o]

W LD ) 0 Oy a4k 4w . . - i

= O P 0 O Lo e el L | — [Lp}

— I N o= r-re o = o e

127
—118
—11

Z
X

N

L
NC Me

4
13C NMR (100 MHz, CDCl3)

T T 1 T 1 I | T ] |
1%3 180 170 180 130 140 130 120 110 1400 90 aq 70 60 Ba an 30 20 10 PEm

S-32



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

TLT®
881"
90¢"

€8c”

€ET”
9%1°
991"
08T"
0se”
69€"
GB8E"
£0% "
6TF7"

FIG”
8ZG”
£eg”
9%G "

A4V
¢90”
9¢ge”
oLZ”
9¢€¥”
[A7d
TS¥”°
09% "
6LY"
ECL”
86L"
q18"

0 ppm

N

T MO0 MM N
ﬁ L@L sl

TN

—

=Sos
JLL@L

o e o o D o o e ol il o

4m

O/\Me
1H NMR (400 MHz, CDCl,)

L
Me

—00"T

FO" €

—_— —

€0°T

86" T

96" 1T

=F0"€E

S-33



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

o0
Wy
o

[Ty
IYe
o

GLT™

ToG”
OEL”
4ol
LFE”
T3E"
GFa”

£ETD”
£’
=1
FFE”
ZE0°
L2
6¥F6 "
Qas”
ave”
age”
TaL”
LEE®
CFE"

Zoe’

FFm

-

20

40

S0

&0

L=

10

el el S T+ T
r~r~r-r-
an

10 210
S-34

1110

120

1210

e
(0

Me
160 150 14

170

S
180

0" “Me
4m

120

200

—

13C NMR (100 MHz, CDCls)



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

RDE" T -
ﬂwm.qmww
EFZ'T

EEE T =

162" €
T
feZtE
962'E
ETEE
aFEE
Lt
oRETE
DERE
EELAN
[l
LR E
LLPE
FEF"E
a6k L

A

=
[}

[T}

L}

EROTE
LED"
roT %
FIT'C

Vo TR

gent L B
F0T" L
0L L
9zE"L
FEE "L
ITE'L
&k L
SER L
- § -0
o2k’
TES”
L=l
IR
FELT
SEg’
b
BFOG "

GEG"

= I~ f= - -

=S\
|

= r- = - -

0" “Me
S
4n
1H NMR (400 MHz, CDCls)
?:D

n.“i

S-35




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

L9Z G —
LO0" T2 —
LTT 2 —
6TL" 50—
COL 9L
ZZ0"LL
CEZ LL—
OFE"LL
wum.umkxw
OBZ FTT
mmm.mm-y
650° 02T
hhd.mmdg
95L " LT
mﬁm,ﬁm”uyh
CIF 82T —>
ww.mm”uwm
78T 0FT
66L°ZET
69T EET
LEZ EETH
9eT " 8cT
559" BET-
(]
z 3
[®)
[a)
3)
>
()
% _ =
< ¥
o
O =i}
g
() 2
Z
S
o

50 40 30 20 10 pom

&0

10¢ 20 80
S-36

110

17¢ 10 150 140

Lgo

130



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

0 pom

FSE70
eLgtn
Teg 0
BELTT
TS 1T
692" T
els T
EZS°T
LFS T
QL2
oFG”
£SO
ELg”
SBOT
T9€"°
L
LBE®
FOE”T
EZE”
LFE”
Stk
BFET
9FE"
E9E”

00T

e A Y

B s s e L B B I A AR A A B A ]

F90° L
PEOTL
CET'L
G2 L = - ———
SLZ L L6 T
062°L r __B6°%
LOE L
ETE "L
FEETL
666" L

Me

Me

o
Ph)\/ S

40
'H NMR (400 MHz, CDCls)

S-37



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

4

o0 - oo L]

Lok B U e o I R = Bl B o L ot e s B L =} = L L R

= e B e R VB L I o v QO WD s L o &~ M
L I R A LT L B s R e | =T Liw’ 3 M1 O

— W3 & O On 00 [ WD ] # ] LI | ] ¥ + U} ]

b il L T T I R A Eor B el el - ] LR — — oM

1=l vt =l el el el o n I e T e T T I o el el

40
13C NMR (100 MHz, CDCly)

L PRI e———

e

USE FVRUPRTIRUEN VU NRPOTY ) WO RGP T

b LU [ R [T Rk T | i kil [rr [T [ | ik e [ Rk [ [ RkEESiEE HEEL KA ekl
200 180 180 170 1s0 150 140 130 12¢ 110 100 8G a0

S-38

70 &0 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

nTE”
EE0°
LFOTE
20"
neo”
CTIZ°
agc”
BFZ®
B3
FEFT
nog-
g1s”
Lag”
BLE”
BEF°
nos-

=

WOy R 0 0Ty 0y 0T O P O7F P

=

BROTL
BEOTL
eFCL
e A
gag L
S L
CEETL
CEETL

V=

0 pom

L

Jilk

Me

4p
H NMR (400 MHz, CDCl,)

00”9

T ———

FO°T

noTT

S-39



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

LAl I T R I e TR 0 )

LU T Y B e B e s B T Lca T B (R R [ - e
L B U e B R T« B Lo s L & [ LT =TT 5 T LR — — o
P P " L RS T B Tl = [Ta} Lk I o O
O U ) O Oy 0D - WD I T N e .
ol L I I Y It Lo B e = [t} Lar B B |
= I I | =M= r~r-ri0 =r Lo I B |

O Me
Ph)\/s\©\
Me
4p

13C NMR (100 MHz, CDCl,)




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

g6c ¢
TTE"C
€e8¢

AN DA

6¥8°¢
LS8 ¢

898" 2+
€88 CH
TT6" 2+
LT6"CH

Te€6°¢C
Gv6°¢C
G96°¢
686°¢
€00 ¢
A4V
LEQ"E
Zs0° ¢
990°¢
980°¢€
Fe0 ¢
[AVNE
LZE"E
GVE’E
A3
89tg°¢
G8E'E
B0F" €
€ch e
SR AT AR
Z9v ¢
I8%°¢
P0G €
T26°¢
6ES"E
L9G"¢
¢8s "¢
L6S"E
grotg
LZ9°E
870" L
890" L
L8O L
9617 L
c0Z L
€ec L
geT L
8FZ L
§9c°L
6LE"L
662" L

Me

LTE € ——0
GPE"E —0
T9€° €~
gog g —"
GeE g —"
80F '€ —
£Th e ——
ShF € —
79k —
18k € ——
P0STE —
125°¢ —
6E6TE——
L9G € —
7867 —
L6GTE —
2197 ¢ —
LZ9°f —

T

R

~

W
{2
o

3

2
o
u
o

.9 Ppm

.1

3.35 ppm

—" 5

T

55 3.50 3.45

.60

(2]
o
=

o
o
—

3

=]
o~
Lig]

=

s

;
|

4q'
'H NMR (400 MHz, CDCl,)

Y . JL |

I R e T e T R e o e R, R P L

T

P

RS L

| (L s e o s e e o

0 ppm

9z €
98°0T

—_— v

S-41



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

™ e
W
—

LK g W

OEt

J

Me

4r
1H NMR (400 MHz, CDCls)

jUA_JLﬁMLM

PPm

L [ S e (e

E

L e e B A e v

L |

i L e

b =3
L3
-

[
T
4

f

u
Ll
oy

] ==
m-::q
L] Ly

A

0oz

a0z

S-42



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

o uy
[~ [~ 0w 00 =p Oy - N o} [l Lo B B s L ]
M= Q3 =) L B w T T & R I M LLd [0 B L e B L Y o
LI o BRI o B T | = uy O oy uy D
LAB AT L A (o bl i i = — L B T L I e BT
™ o B - r— i [E4] LI e Bt Bt

4r
13C NMR (100 MHz, CDCly)

200 130 130 170 1se0 130 140 130 120 110 100 30 = mn al 5-(] 40 30 20 10 pem

S-43



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

=
(o
0,
= "
—
— N
0Z€ " Z~_ O
ZT0"E ™~ | =EEE
TEO™E
Qo.mW
090°¢€ -
9L0°€ 60"
862" ¢ — T 7
216" € —Q0r°c
i
gEE™s
1988 - <
6£8° ¥
€%8° ¥
LG8 T o e
998" % — f—t0r
088" %
€88° %
BYLTO
FOL O
Z18°9 L ©
FT8°9
1€8°9
Z€E8 "9
678°9 —/S6°0
168°9 F_\00°T
9L0" L — 001
LLO"L — Jfl\ﬂ
960" L 3 | T
ST
TET L
6T"L o [
CEEL = >
ZEE™L S
O
N
=
(7)) [2) — On
¥
NI
(@] nd
S
2
+

S-44



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

o O WO WO H NN Oy O
= MOoOOWNWES AW (e -~ oWy s 3 O m
i OWNrH-Oooowm Ip] [T IR~ L oot B N B ] o ™ ™
. . L T T S . — N O~ O o o
[o)] O OO0 Wwwn o (o)) . . . .
([p] OO NN =) =~ oy o= —
— o B B e B e IO o B O | — .2 ¢ Tl ot el e oy o) (o]

@JSOMG

0
4s

13C NMR (100 MHz, CDCly)
) A . |

LS PR LA | REELELE | RS | RERZREEES | BERARBEAR | RELRESEAL BATRERS | RS TR | RERZEEEES | EEAERES | ERAERE RS RERRSELEL | RRUEERE R [T EEENEEE |LEpEERELD | REEREIa | RERZECREE, ERSSREELE | RLERES 250 | RERASHRAS | EEE

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S-45



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

B i v e e o B s e B = L s e LS I~
AR s BT S L B B B L B e a BT o B B =
e T T T O T Tt O o Y LIS I | 1 o (k]
~rc~r~~M~~c- - Ly |

Ph>:/84©7Me

Ph
5a
1H NMR (400 MHz, CDCl,)

12.1%5

S-46

o —



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

(=2l AT - B T ) B B s L E R BTl ) ]

b e T S S s L e Ty R ey Ey =L O W
LLe ot B e e L B o S ARG o B B g 0 o r—~
a N v . " a N ' N N N u a o L 4 ] =
Fo N T " el e o Y o e e E = o= "
hoo L L L T L R T ¥ RN I A It A [=- [= o —
4 A4 A A A" A~ 4~ r- - o

B SNSNYP Py N

o

Ph
ba
13C NMR (100 MHz, CDCly)

1 N

40 30 20 10  ppm

n
=

200 180 180 170 1&0 150 140 130 120 110 100 90 B0 0 B0

S-47



	cc-SI-20131122.pdf
	RSO2NHNH2-ene-ol-NMR-20131011.pdf

