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I. General

All reagents were purchased from commercial sources and used without treatment,
unless otherwise indicated. Compounds 1 were prepared according to the reported
procedure.’ "H NMR and *C NMR spectra were recorded at 25°C on a Varian 500
MHz and 125 MHz, respectively, and TMS as internal standard. High-resolution mass
spectra (HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI).

I1. Acetoxylation of Ketene Dithioacetals 1

General Procedure for Cross-Coupling Reactions of Ketene Dithioacetals 1
with Carboxylic Acids (1a as Example): A 25 mL flask, equipped with a
magnetic-stirring bar, was charged with ketene dithioacetal 1a (160 mg, 1.0 mmol),
PhI(OAc), (387 mg, 1.2 mmol), and Pd(OAc), (23 mg, 0.1 mmol), followed by
addition of 9.1 mL acetic acid and 0.91 mL water. The reaction mixture was stirred at
50 °C for 1 h. Then it was cooled to room temperature and poured into 50 mL
ice-water under stirring. After neutralized by saturated aqueous K,CO3; solution, the
resulting mixture was extracted with CH,Cl, three times. The extract was dried over
anhydrous MgSO4. After removal of solvents, the residue was purified by column
chromatography on silica gel (petroleum ether : diethyl ether = 7 : 1, V/V) to afford
the desired product 2a as a white solid (213 mg, 98 % yield).

In the cases of 1i-p, 20 mol % of Pd(OAc), was used.

I11. Spectral Data of 2
OAc

RS

1-(1,3-dithiolan-2-ylidene)-2-oxopropyl acetate 2a, white solid: mp 93-94 °C. 'H
NMR (500 MHz, CDCls) 6 =2.13 (s, 3H), 2.29 (s, 3H), 3.36 (t, J = 6.5 Hz, 2H), 3.49
(t, J=6.5 Hz, 2H); °C NMR (125 MHz, CDCl3) § = 189.9, 168.8, 153.2, 134.0, 40.1,

36.3, 25.1, 20.4; HRMS (ESI-TOF) Calcd for CgH;103S," (IM+H]") 219.0144.

Found 219.0160.
OAcC
O S

X
-Bu \)
1-(1,3-dithiolan-2-ylidene)-3,3-dimethyl-2-oxobutyl acetate 2b, colorless oil. '"H NMR
(500 MHz, CDCl3) § = 1.19 (s, 9H), 2.28 (s, 3H), 3.35 (t, J = 6.5 Hz, 2H), 3.44 (t, J =
6.5 Hz, 2H); >C NMR (125 MHz, CDCl;) 6 = 196.7, 168.2, 156.0, 133.8, 42.1, 39.8,
36.3, 26.4 (3C), 20.9; HRMS (ESI-TOF) Calcd for C; H,705S," ([M+H]") 261.0614.
Found 261.0611.

1 H.Yu, W. Jin, C. Sun, J. Chen, W. Du, S. He, Z. Yu, Angew. Chem. Int. Ed. 2010, 49, 5792-5797, and references
therein.
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g

1-(1,3-dithiolan-2-ylidene)-2-oxo-2-phenylethyl acetate 2c¢, yellow solid: mp
99-100 °C. '"H NMR (500 MHz, CDCl3)d = 2.06 (s, 3H), 3.40-3.43 (m, 2H),
3.50-3.52 (m, 2H), 7.39 (dd, J = 7.5, 7.5 Hz, 2H), 7.47 (dd, J = 7.5, 7.5 Hz, 1H),
7.73-7.74 (m, 2H); *C NMR (125 MHz, CDCls) ¢ = 185.5, 168.3, 156.0, 137.0,
133.3,131.4, 127.90 (2C), 127.95 (2C), 39.9, 36.3, 20.3; HRMS (ESI-TOF) Calcd for
C13H 13038, " ([M+H]") 281.0301. Found 281.0309.

OAc

O
1-(1,3-dithiolan-2-ylidene)-2-oxo-2-(p-tolyl)ethyl acetate 2d, yellow solid: mp
171-172 °C. '"H NMR (500 MHz, CDCl3) é = 2.08 (s, 3H), 2.38 (s, 3H), 3.40 (t, J =
6.5 Hz, 2H), 3.49 (t, J = 6.5 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz,
1H); °C NMR (125 MHz, CDCl5) d = 185.2, 168.4, 155.4, 142.0, 134.3, 133.6, 128.7
(20), 128.1 (2C), 39.8, 36.3, 21.4, 20.4; HRMS (ESI-TOF) Calcd for C14H;503S,"

(IM+H]") 295.0457. Found 295.0459.

Br
OAcC

O
2-(4-bromophenyl)-1-(1,3-dithiolan-2-ylidene)-2-oxoethyl acetate 2e, light yellow
solid: mp 177-178 °C. "H NMR (500 MHz, CDCl3) ¢ = 2.08 (s, 3H), 3.41 (t, J = 6.0
Hz, 2H), 3.51 (t, J = 6.0 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.62 (d, J = 8.5 Hz,
2H); *C NMR (125 MHz, CDCls) 6 = 184.4, 168.4, 157.0, 136.1, 133.3, 131.5 (2C),
129.8 (2C), 126.4, 40.1, 36.6, 20.5; HRMS (ESI-TOF) Calcd for C3H,BrO;S,"
([M+H]") 358.9406. Found 358.9421.

i \ OAcC

O
1-(1,3-dithiolan-2-ylidene)-2-(furan-2-yl)-2-oxoethyl acetate 2f, yellow solid: mp
159-161 °C. '"H NMR (500 MHz, CDCls) § = 2.32 (s, 3H), 3.39 (t, J = 6.5 Hz, 2H),
3.50 (t, J= 6.5 Hz, 2H), 6.50 (dd, J = 1.5, 3.5 Hz, 1H), 7.20 (d, J = 3.5 Hz, 1H), 7.56
(d, J = 1.5 Hz, 1H); >C NMR (125 MHz, CDCl3) 6 = 171.4, 168.8, 157.3, 151.4,
146.1, 132.5, 118.0, 112.0, 40.1, 36.3, 20.7;, HRMS (ESI-TOF) Calcd for

C11H104S," ([M+H]") 271.0093. Found 271.0079.
OAC

Etom 3
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ethyl 2-acetoxy-2-(1,3-dithiolan-2-ylidene)acetate 2g, white solid: mp 66-67 °C. 'H
NMR (500 MHz, CDCl3) 6 = 1.29 (t, J= 7.0 Hz, 3H), 2.24 (s, 3H), 3.39 (t, /= 6.0 Hz,
2H), 3.50 (t, J = 6.0 Hz, 2H), 4.24 (q, J = 7.0 Hz, 2H); °*C NMR (125 MHz, CDCl3) 6
=168.4,161.2, 152.3, 125.1, 61.1, 39.9, 36.9, 20.2, 14.2; HRMS (ESI-TOF) Calcd for

CoH1304S," ([M+H]") 249.0250. Found 249.0254.
OAcC

Oﬁ)\i/sa

Et

1, 1-bis(ethylthio)-3-oxobut-1-en-2-yl acetate 2h, brown liquid. "H NMR (500 MHz,
CDCl3) 0 = 1.24-1.29 (m, 6H), 2.19 (s, 3H), 2.29 (s, 3H), 2.71 (q, J = 7.5 Hz, 2H),
2.85 (g, J=7.5 Hz, 2H); *C NMR (125 MHz, CDCls) § = 190.8, 168.1, 157.4, 121.6,

29.5,24.4,20.9, 20.5, 14.5, 14.3; HRMS (ESI-TOF) Calcd for C10H;703S," ([M+H]")

249.0614. Found 249.0615.
OAc

Ph V/\g)\i/i

(E)-1-(1,3-dithiolan-2-ylidene)-2-oxo-4-phenylbut-3-en-1-yl acetate 2i, yellow solid:
mp 128-129 °C. '"H NMR (500 MHz, CDCls) d = 2.36 (s, 3H), 3.40 (t, J = 6.5 Hz,
2H), 3.52 (t, J= 6.5 Hz, 2H), 6.94 (d, J = 15.5 Hz, 1H), 7.37-7.39 (m, 3H), 7.54 (dd, J
=3.0, 6.0 Hz, 2H), 7.76 (d, J = 15.5 Hz, 1H); *C NMR (125 MHz, CDCl;) & = 180.6,
168.6, 155.1, 143.6, 134.8, 134.2, 130.2, 128.7 (2C), 128.2 (2C), 119.7, 40.0, 36.3,
20.3; HRMS (ESI-TOF) Caled for Ci5sH;503S," ([M+H]") 307.0457. Found
307.0455.

OAc
= N \S)

(E)-1-(1,3-dithiolan-2-ylidene)-2-oxo-4-(p-tolyl)but-3-en-1-yl acetate 2j, yellow solid:
mp 147-148 °C. "TH NMR (500 MHz, CDCls) d = 2.35 (s, 3H), 2.36 (s, 3H), 3.36-3.39
(m, 2H), 3.48-3.51 (m, 2H), 6.89 (d, J = 15.5 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.43
(d, J= 8.0 Hz, 2H), 7.73 (d, J = 15.5 Hz, 1H); '*C NMR (125 MHz, CDCl;) & = 180.9,
168.7, 154.7, 143.9, 140.8, 134.3, 132.2, 129.5 (2C), 128.3 (2C), 118.6, 40.1, 36.4,
21.5, 20.5; HRMS (ESI-TOF) Calcd for C1sH703S," ([M+H]") 321.0614. Found
321.0629.

T

(E)-4-(benzo[d][1,3]dioxol-5-yl)-1-(1,3-dithiolan-2-ylidene)-2-oxobut-3-en-1-yl

acetate 2k, yellow solid: mp 199-200 °C. "H NMR (500 MHz, CDCl3) § = 2.36 (s,
3H), 3.39 (t, J = 6.0 Hz, 2H), 3.51 (t, J = 6.0 Hz, 2H), 6.01 (s, 2H), 6.76 (d, J = 16.0
Hz, 1H), 6.81 (d, J = 8.5 Hz, 1H), 7.03-7.04 (m, 2H), 7.67 (d, J = 16.0 Hz, 1H); °C
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NMR (125 MHz, CDCls) 6 = 180.8, 168.8, 154.6, 149.7, 148.2, 143.8, 134.4, 129.5,
125.1, 117.7, 108.6, 106.5, 101.5, 40.1, 36.4, 20.5; HRMS (ESI-TOF) Calcd for
Ci6H1505S," ([M+H]") 351.0355. Found 351.0356.

FsC OAcC

T
(E)-1-(1,3-dithiolan-2-ylidene)-2-oxo-4-(4-(trifluoromethyl)phenyl)but-3-en-1-yl
acetate 21, yellow solid: mp 233-234 °C. 'H NMR (500 MHz, CDCls) & = 2.36 (s,
3H), 3.41 (t, J = 6.5 Hz, 2H), 3.53 (t, J = 6.5 Hz, 2H), 6.99 (d, J= 15.5 Hz, 1H), 7.63
(s, 4H), 7.74 (d, J = 15.5 Hz, 1H); °C NMR (125 MHz, CDCls) & = 180.3, 168.8,
156.3, 141.7, 138.4, 134.2, 131.5 (q, “Jic-p) = 32.5 Hz), 128.4 (2C), 125.7 (d, *Jcp) =
3.4 Hz, 2C), 124.9 (q, 'Jcr) = 270.4 Hz), 122.0, 40.1, 36.5, 20.5; HRMS (ESI-TOF)
Calcd for CsH 4F303S," ((M+H]") 375.0331. Found 375.0327.

OAc
= N S
| J

(E)-4-(2-chlorophenyl)-1-(1,3-dithiolan-2-ylidene)-2-oxobut-3-en-1-yl acetate 2m,
yellow solid: mp 165-166 °C. "H NMR (500 M Hz, CDCl3) § = 2.34 (s, 3H), 3.39 (t, J
= 6.5 Hz, 2H), 3.51 (t, J= 6.5 Hz, 2H), 6.92 (d, J = 15.5 Hz, 1H), 7.24-7.31 (m, 2H),
7.40 (dd, J = 2.0, 7.5 Hz, 1H), 7.60 (dd, J = 2.0, 7.5 Hz, 1H), 8.13 (d, J = 15.5 Hz,
1H); *C NMR (125 MHz, CDCl3) 6 = 180.5, 168.7, 155.8, 139.4, 135.4, 134.2, 133.3,
130.9, 130.2, 127.7, 126.9, 122.5, 40.1, 36.4, 20.5; HRMS (ESI-TOF) Calcd for
C1sH14C103S," (IM+H]") 341.0067. Found 341.0053.

i OAcC
%\S)

(E)-1-(1,3-dithiolan-2-ylidene)-2-oxo-4-(thiophen-2-yl)but-3-en-1-yl ~ acetate  2n,
yellow solid: mp 104-105 °C. "H NMR (500 MHz, CDCls) 6 = 2.35 (s, 3H), 3.38 (t, J
= 6.0 Hz, 2H), 3.50 (t, J = 6.0 Hz, 2H), 6.72 (d, J = 15.5 Hz, 1H), 7.05 (dd, J = 3.5,
4.5 Hz, 1H), 7.28 (d, J = 3.5 Hz, 1H), 7.37 (d, J = 4.5 Hz, 1H), 7.85 (d, J = 15.5 Hz,
1H); *C NMR (125 MHz, CDCls) 6 = 180.4, 168.7, 154.9, 140.5, 136.2, 134.2, 131.7,
128.4, 128.2, 118.7, 40.1, 36.4, 20.4; HRMS (ESI-TOF) Calcd for C3H;303S3"

([M+H]+) 313.0021. Found 313.0024.
OAC

Ph

Ay
(3E,5E)-1-(1,3-dithiolan-2-ylidene)-2-oxo-6-phenylhexa-3,5-dien-1-yl  acetate 2o,
semisolid. "H NMR (500 MHz, CDCl3) 6 = 2.35 (s, 3H), 3.37-3.40 (m, 2H), 3.49-3.52
(m, 2H), 6.49 (d, J = 15.0 Hz, 1H), 6.93-6.95 (m, 2H), 7.30 (dd, J = 7.0, 7.5 Hz, 1H),
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7.35 (dd, J = 7.0, 7.5 Hz, 2H), 7.47 (d, J = 7.5 Hz, 2H), 7.54 (dd, J = 9.5, 15.0 Hz,
1H); °C NMR (125 MHz, CDCl3) J = 180.8, 168.8, 154.6, 143.9, 141.5, 136.1, 134 .4,
129.0, 128.7 (2C), 127.2 (2C), 127.1, 123.1, 40.1, 36.3, 20.5; HRMS (ESI-TOF)

Calcd for C17H703S," (IM+H]") 333.0614. Found 333.0612.
OAcC

t_BU\W)

(E)-1-(1,3-dithiolan-2-ylidene)-5,5-dimethyl-2-oxohex-3-en-1-yl acetate 2p, white
solid: mp 73-74 °C. "H NMR (500 MHz, CDCl3) § = 1.01 (s, 9H), 2.30 (s, 3H), 3.37
(t, J = 6.5 Hz, 2H), 3.49 (t, J = 6.5 Hz, 2H), 6.21 (d, J = 15.5 Hz, 1H), 7.01 (d, J =
15.5 Hz, 1H); °C NMR (125 MHz, CDCl3) § = 181.7, 168.6, 158.5, 154.3, 134.1,
118.2, 40.2, 36.3, 33.9, 28.6 (3C), 20.4; HRMS (ESI-TOF) Calcd for C13H;903S,"
([M+H]") 287.0770. Found 287.0774.

IV. Cross-Coupling of 1a with Carboxylic Acids

Cross-Coupling Reactions of Ketene Dithioacetal 1a with Carboxylic Acids,
Affording 3 and/or 4 (Propionic Acid as Example): A 25 mL flask, equipped with a
magnetic-stirring bar, was charged with ketene dithioacetal 1a (160 mg, 1.0 mmol),
PhI(OAc), (387 mg, 1.2 mmol), and Pd(OAc), (23 mg, 0.1 mmol), followed by
addition of 9.1 mL propionic acid and 0.91 mL water. The reaction mixture was
stirred at 50 °C for 3 h. Then it was cooled to room temperature and poured into 50
mL ice-water under stirring. After neutralized by saturated aqueous K,COj3 solution,
the resulting mixture was extracted with CH,Cl, three times. The extract was dried
over anhydrous MgSO,. After removal of solvents, the residue was purified by
column chromatography on silica gel (petroleum ether : diethyl ether =7 : 1, V/V) to
afford the desired product 3a as a white solid (116 mg, 50 % yield).

In the case of TFA, anhydrous TFA was used as solvent, and 400 mg 4 A MS was
added.

V. Spectral Data of 3 and 4

{ %
\)J\ol

1-(1,3-dithiolan-2-ylidene)-2-oxopropyl propionate 3a, white solid: mp 61-62 °C. 'H
NMR (500 MHz, CDCl3) d = 1.29 (t, J = 7.5 Hz, 3H), 2.12 (s, 3H), 2.58 (q, J = 7.5
Hz, 2H), 3.35 (t, J = 6.0 Hz, 2H), 3.48 (t, J = 6.0 Hz, 2H); *C NMR (125 MHz,
CDCls) 6 = 189.9, 172.2, 152.9, 133.9, 40.1, 36.3, 27.3, 25.1, 9.0; HRMS (ESI-TOF)
Calcd for CoH303S," ([M+H]") 233.0301. Found 233.0304.
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0y

1-(1,3-dithiolan-2-ylidene)-2-oxopropyl 2,2-dichloroacetate 3b, white solid: mp
93-94 °C. '"H NMR (500 MHz, CDCl3) 6 = 2.17 (s, 3H), 3.39-3.42 (m, 2H), 3.50-3.53
(m, 2H), 6.16 (s, 1H); *C NMR (125 MHz, CDCls) 6 = 188.7, 162.2, 155.3, 133.2,
63.6, 40.1, 36.7, 29.6, 25.2; HRMS (ESI-TOF) Calcd for CgHoCl1,03S," ([M+H]")

286.9365. Found 286.9365.
OH

RS

1-(1,3-dithiolan-2-ylidene)-1-hydroxypropan-2-one 4, light yellow solid: mp
159-160 °C. '"H NMR (500 MHz, CDCl3)§ = 2.51 (s, 3H), 3.42-3.44 (m, 2H),
3.54-3.57 (m, 2H), 6.68 (s, exchanges with D,0, 1H); >C NMR (125 MHz, CDCl;) &

= 188.2, 139.1, 135.5, 40.4, 36.9, 27.3; HRMS (ESI-TOF) Calcd for CsHy0,S;"
(IM+H]") 177.0038. Found 177.0051.
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VI. Copies of NMR Spectra of All New Compounds
2a

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data O

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13 OAC

Ambient temperature
File: w618
INOVA-500 "NENUS00"

Relax. delay 1.000 sec

<
a.
k3
s
>
@
»

8 repetitions

OBSERVE  H1, 499.8025887 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2.293
2.129

7.266
0.000

2.144
2.184
3.00<
3.00«

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data O
Sample directory:

Putse Sequence: szpun OAc
Solvent: CDC13

Ambient temperature

User: 1-14-87

File: p249

INOVA-500 "NENUS00"

Relax. delay 0.500 sec S S
es
s

-

5

N

s

°

a
77.252
27.000
76.744

40.108
36.301

2 ns
OBSERVE €13, 125.6754632 MHz
DECOUPLE H1, 499.8050905 MHz
Power 40 d
continuously on
WALTZ-16 modulated

Total time 2 hr, 3 min, 31 sec

3
N
b
@
25.130

20.404

189.899
168.767
133.970

153.160

T T T
220 200 180 160 140 120 100 80 60 40 20

L i T

ppm
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2b

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13 t B
Ambient temperature -
File: w5i u
INOVA-500 “NENUSOGQ" N
¥
Relax. delay 1.000 sec
Pulse 45.0 degrees
cqg. time 1.892 sec
Width 75896.8 Hz
8 repetitions
BSERVE H1, 499.8025753 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
o
]
o
g
g
T ]
28< <322 3
$5238%3
EE PR
R T . T T T LI T T T T T
10 9 8 7 6 5 4 o 3 - 2 - 1
23 3 S
et o -
STANDARD CARBON PARAMETERS o

Archive directory: /export/home/ouyy/vamrsys/data

Sample directory:
Pulse Sequence: s2pul OAC
Solvent: CDC13 t-Bu

Ambient temperature

User: 1-14-87

File:

w562
INOVA-500 “NENUSO00"

Relax. delay 0.500 sec
es

39.788
393

width 81421 8 Hz
128 repetition: ©
OBSERVE  C13, 125.6754718 MHz S
DECOUPLE ~H1, 4398050305 MHz 5
Power B @
continuously
LTZ-16 modulated
DATA PROCESSIN |- -1
Line broadening 1.5 Hz S R
FT size 131072 . 4
Total time 3 hr, 56 sec Rg®
= ©
8
® e
2 s
- 8
o
¢
2 3
© : 5
® 2 > ©
a - e @
& 2
& g
£
IREEES| T AamanEs T EREESEEEESE T R e T T
220 200 180 160 140 120 100 80 60 40
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Archive director:
sample directory:

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature
File:

w145
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.892 sec

Width 8291.0 Hz

8 repetitions

[ H1, 499.8025882 WHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec
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y: /export/home/ouyy/vnmrsys/data

2¢

2.056

=

Ph

OAc

C

0.000

10 9

STANDARD CARBON PARAMETERS

1.86(

IR

Archive directory: /export/home/ouyy/vamrsys/data

Sample directory:

Pulse Sequence:

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: wiss
INOVA-500 "NENUS0O"

s2pul

Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec
.8 Hz

ions
125.6754886 MHz

6
OBSERVE  C13,
9.8050905 MHz

DECOUPLE H1, 4%
Power B
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

185.451

133.329

168.336
156.033
—137.008

kY
s

Ph

77.229
-76.728

3.004, |

OAc

C

= 89,858

—36.301

20.312

T T T

220 200

T
180

T T
160 140
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2d

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul O

Solvent: CDCI3
Ambient temperature

File: wa6d

INOVA-500 "NENUS00" OAC
Relax. delay 1.000 sec

Pulse 45.0 degrees

. time 1.8982 sec
Width 7996.8 Hz

8 repetitions
OBSERVE  H1, 499.8025904 MHz S S
DATA PROCESSING

FT size 65536 \ /
Total time 0 min, 23 sec

2.079

2.374

1.604

-
w
-
)
N
-
-
=
©
o -

4

1.90+¢
2.01«¢
3:338 |
3.19<

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13

Ambient temperature OAC
user: 1-14-87

File:

INOVA-500 "NENUS00" |

Relax. delay 0.500 sec

C

4 T itions

OBSERVE  C13, 125.6754829 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

Total time 2 hr, 3 min, 31 sec

77.256
76.744

184.279
39.845
36.309

185.161
168.371

—128.717
=———\_128.137

155.373
142.047

—21.443
20,442
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2e

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Seguence: s2pul
Solvent: CDCI3
Ambient temperature
File: x531

INOVA-500 “NENUS00"

Relax. delay 1.000 sec

cq. time 1.892 sec
Width 7996.8 Hz

8 repetitions

OBSERVE  H1, 499.8025831 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

Br

®
|
23 Sead
] 22283,
e~ B%anTh
"N 2 @ o
f s
X L
T T T T T T T T L T 1 T
10 9 8 7 6 S 4 - 3 2 -0 ppm
5 it H
- e o

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
1-14-87

File: x532
INOVA-500 “NENUS00"

o
&
>
&

S

2
131.452
129.785

4096 repetitions o
OBSERVE ' C13, 125.6754594 MHz | 25
DECOUPLE H1, 439.8050905 HHz r e
Power 42 di - Swe
continuously on ~ oo T
Tz-16 modulated 53 1
DATA PROCESSING ~ -
Line broadening 1.5 Hz ~oo
FT size 13107 b
Total time 2 hr, 3 min, 31 sec 'y 1
2
= < 5
A s
AL \
a2l S
<
3 o l {
S 2
i \
<
3 © ®
2 2 2
9 4
" )
Y
ARaES T T T T T T T T e T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: x4

INOVA-500 "NENUSO0O"

Relax. delay 1.000 sec
8 repetition:

s
H1, 499.8025753 MHZ
SSING

FT size 65536
Total time 0 min, 23 sec

6.508
6.504

6.501
65.498

2f

2,528

—0.000

14 10 9 8 7

0.891
0.88+«
0.945

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vemrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: x404
INOVA-500 "NENUS0O"

Relax. delay 0.500 sec

64 repetitions

OBSERVE C13, 125.6754613 MHz
DECOUPLE H1, 489.8050805 MHz
Power B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

146.136

168.840
151.855

157.341
132.513

 171.438

I

117.958

112.018

77.374

.118

76.866

3.00+

 40.085

—36.812

20.697

-0.011

T T

T T
220 200 180 160 140
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2g

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: O

Pulse Sequence: s2pul
Solvent: COC13

Ambient temperature

File: widg OAc
INOVA-500 “NENUS00" Eto

Relax. delay 1.000 sec

8 repetitions
OBSERVE  H1, 499.8025836 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

C

_2.240

/
-0.000

7.276

=

T T
10 9 8 7 6 S 1 -0 -1 ppm

2.01{
18
1

3.004

3.031

STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data O

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13 OAC
Ambient temperature EtO

User: 1-14-87

File: wigg

INOVA-500 “NENUS00"

Relax. delay 0.500 sec

Pulse 45.0 degrees S S
Acq. time 1.300 sec
Hz

77.252

76.741

itions
OBSERVE  C13, 125.6754685 MHz
DECOUPLE 3, 438 .BOON0S Wiz

Total time 3 hr, 56 sec

61.110
- 39.868
36.888

14.204

20.213

161.210

168.405
152.298
125.085

T T T T T T R T T T T

T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

e
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: wi

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.832 sec

Width 8291.0 Kz

8 repetitions

OBSERVE  H1, 499.8025836 MHz
DATA PROCESSING

FT size 6553

Total time 0 min, 23 sec

Electronic Supplementary Material (ESI) for RSC Advances
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2h

~2.192

EtS

OAc

SEt

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature
user: 1-14-87

File: w203

INOVA-500 "NENUS00"

Relax. delay 0.500 sec
e

64 tions
OBSERVE  C13, 125.6754632 MHz
DECOUPLE H1, 459.8050905 MHz

otal time 2 hr, 3 min, 31 sec

190.773
168.073
157.360

L L

121.594

77.278

2.03¢
2.08¢

76.771

6.554¢

EtS

29.537

OAc

SEt

T T L o L N B e o

T
220 200 180 160

140

120

100

S15

80



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

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
. Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 586

INOVA-500 “NENUS00"

Relax. delay 1.000 sec

Pulse 220.4 degrees OAc
Acq. time 1.455 sec

Width $052.8 Hz

8 repetitions

OBSERVE _ H1, 439.8025304 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 19 sec

e 2 304

0.000

f

T
10 9 8 ppm

8:432
2.15{
3.34¢
§:887" 7]
2.06+
2.154
3.00«

STANDARD CARBON PARAMETERS

- Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul O
Solvent: CDCI3

Ambient temy

User: 1-1d-
File: x548
INOVA-500 "NENUS00"

perature
87

Relax. delay 0.500 sec | |
Pulse 45.0 degrees

<
a.
3
B
®!
a3
R
E
128.675

ons

OBSERVE  C13, 125.6754848 MHz

DECOUPLE H1, 499.8050905 MHz
di

T \_128.168

Total time 3 hr, 56 sec

130.159
39.998
36.290

143.630
134.825

134.188
119.656

180.636
168.619
155.098
77.256
76.744
20.343

T T T T T -
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
. Sample directory:

Pulse Sequence: s2pul
Solvent: COCI3
Ambient temperature
File: wo

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec

.0 Hz

ons
OBSERVE  H1, 499.8025890 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

5.293

—6.910
\6.878
5.289
0.000

T
10 9 8 7 6

0.88{
1.904
1.85{
0.89¢
0.27+
9
0
5:883

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
. Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
user: 1-14-87

File: w050

INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees

cq. time 1.300 sec

Width 31421.8 Hz

128 repetitions
OBSERVE C13, 125.6754723 MHz
DECOUPLE W] 4838050805 Wz

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

__—129.507
—_128.320

76.748

S
]
S e
]

77.256

.000
,—21.453

—————=20.484

118.618

168.733
143.939
140.776

180.892

154.732
—134.337
—132.196

T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
ample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: v868

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec

Width 8291.0 Hz

8 repetitions

OBSERVE _ H1, 499.8025885 MHz
DATA PROCESSING

FT size 65536

otal time 0 min, 23 sec

2k

a
i
S |
- |
- |
.o |
2828 . -+
re  noeNE2E SoSany
28 SNTeRN AR LA
g 3 e oa r)m -
I ﬁ I ; M |
T T T T T T — T
9 8 - 7 = 3 5 4 v 3 - 2 -0 ppm
4 & & 4 ds &
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
’ Sample directory:
Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
uSer: i-14-87
Fil 869
INOVA-500 “NENUSOO"
Relax. delay 0.500 sec %3:
Pulse 45.0 degrees N~
cq. time 1.300 sec ey
Width 31421.8 Hz ~es
128 repetitions
OBSERVE C13, 125.6754661 MHZ
DECOUPLE H1, 499.8050805 MHZ
Power
cont inu 1y o
WALTZ-16 modulated
DATA PROCI IN
ine broadening 1.5 Hz
FT size 131072 -
Tota) time 2 hr, 3 min, 31 sec :3
i
2z 3 o o
2 2 o 73 5
= - R 3 Se
“g e = H a
b3 1 S5 | 3
2% - | s
" : -
g 2 E31 s % g
= 2 T E
E 2 5 = =
ER 1 3
s 2
Lo ] . :
T T T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: w047

INOVA-500 “NENUS00"

8 repetitions

SER H1,

DATA PROCESSIN
5536

Total time 0 min, 23 sec F3C

499.8025847 MHz
6

7.629

—.2.364

7.756
7.725
3.397

7.602

7.274
—7.001
= _6.970
1.691
0.000

=l

10 9 8

22

1

1
1,028

o

@

IS
2.134
2.154¢
3.00¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
mple directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

user: 1-14-87

File: wods

INOVA-500 “NENUS00"

Relax. delay 0.500 sec

125.722

128 repetitions

OBSERVE  C13, 125.6754694 MHz
DECOUPLE H1, 499.8050905 MHz
Power

cont inuous 1

-
&
E
w
5
2
@
S =
Na
__—128.854

F3C

141.738
188.354
134.169
131.898
31.639
31.380
131.120
77.252
.996
76.744

S e
S %
R
o5

©
<8

Total time 3 hr, 56 sec

125.695
124.871
122.708

122.029

2

20.476

180.281
168.817

156.349

| le

T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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2m

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:
Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: x408
INOVA-500 "NENUS00"

Relax. delay 1.000 sec

Total time 0 min, 23 sec

2.343

3
3

hl

1.03¢
10¢
.1a¢
3.004¢

2
2

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: x409
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
es

cq. time 1.

width 31421.8 Hz

128 repetitions

OBSERVE €13, 125.6754704 HHz

DECOUPLE H1, 493.8050905 MHZ

Power B

cont {nuously on
Z-16_modulated

DATA PROCESSI

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

135.359
77.252
.996
76.744

139.445
134,230

EEE
a9
s @
S8

180.487
168.729
155.815
\_122.453
20.476

i L

S T T T

R T T T
200 180 160 140 120 100 -1 60 40 20 0 ppm
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2n

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vimrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: we

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.832 sec

Width 7996.8 Hz

8 repetitions

BS| H1, 499.8025858 MHz
DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

2.350

—7.862
= 7.831
1.708
0.000

1
1
0.934,_|
0.85{
2.14¢
2.19{
3.00¢

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
User: 1-14-87

File: wag?

INOVA-500 “NENUS00"

Relax. delay 0.500 sec
e:

ons
OBSERVE  C13, 125.6754704 MHz
DECOUPLE H1, 499.8050905 MHz

otal time 3 hr, 56 sec

77.252

000
76.744

® o
=R
RS
S e
S8

180.369
140.490
118.657
20.434

168.737
154.850

' ! T T T T T T T T T T T T T T T

220 200 180 160 140 120 100 a0 60 40 20 0
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STANDARD PROTON PARAMETERS

R Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory: o

. Ph XX OAc

w200
INOVA-500 “NENUS00

Relax. delay 1.000 sec
a: egrees

Puise 45.0 d
Acq. time 1.892 sec S S
Width 8291.0 Hz

8 repetitions

OBSERVE  H1, 499.8025907 MHz

DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

2.849
. —0.000

3 2 1 -0

2.1

0.974
2.27+
2.21¢
3.00<

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
e sample directory: O

Pulse Sequence: s2pul
Solvent: CDC

i shigrers Ph XX
102!

: w025
INOVA-500 "NENUS00"

OAc

Relax. delay 0.500 sec

77.252
76.744

Total time 3 hr, 56 sec

40.082
36.335

143.882
141.459
136.126
134.352
—129.011
\_127.073
\_123.124
20.507

180.834

168.760
154.606

T T T I B e LA e e e

T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0
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2p

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Seguence: s2pul

Solvent: CDC13 (@]
Ambient temperature
File:

wd15
INOVA-500 "NENUS00" OAC

Relax. delay 1.000 sec
Pulse 45.0 degrees
i sec

0BS
S
FT size 55536
Total time 0 min, 23 sec \ /

]
2n 8
g5 5% LR LD o
e %7 BRI
T e.(,
. I 1}
T L L L AL B ™ T T T T T T T T T
10 9 8 g - 6 5 4 vy 3 ¢« 2 s -0 ppm
3 3 5o & IS
& s ao - a

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul O

Solvent: CDC13
Ambient temperature

user: 1-14-87

File: waa7

INOVA-500 “NENUSO00" ‘ |

OAc

Relax. delay 0.500 sec -
Pulse 45.0 degrees =
Acq. time 1.300 sec 2
Width 31421.8 Hz - b}
192 repetitions t BU S S 9
OBSERVE C13, 125.6754680 MHz ‘
DECOUPLE H1, 499.8050805 MHz
Power
contin 1y o
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072 o
Total time 3 hr, 56 sec :
o T .
e 3 5 &
&R o=
INCY s
8 B
5 3 e/
- = ©
g z s s
H 1 3 2
5 5 w
2 o 8
g s ] &
s < 3
I )
: , R Rma e SR r ey T . r . . e
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory:
sampie directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: s

INOVA-500 “NENUSO00*

Relax. delay 1.000 sec
Pulse 220.4 degrees

16 repetitions
OBSERVE _ H1, 499.8025387 MHz
DATA PROGESSING

FT size 65536

otal time 0 min, 39 sec

Electronic Supplementary Material (ESI) for RSC Advances
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3a

/export/home /ouyy /vnmrsys /data

2.119

7.267
3.342
2.6506
2.561
1.272

0.000

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence:

Solvent: COC13
Ambient temperature
User: 1-14-87

File: x547
INOVA-500

s2pul

UNENU500"

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

6000 repetitions

OBSERVE  C13, 125.6754670 WHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

VALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 8 hr, 56 sec

189.822

2.114
2.174
2.02{
3.024
3.00{

77.256

7.000
27.278

-76.744
—40.063
—36.255

25.096

172.224
133.890

152.927

-0 ppm

9.027

T T T T

100 80

T T T e T

40
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3b

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory: o

Pulse Sequence: s2pul

Solvent: CDC13

Sbient tomsraturs 0O.__CHCI,
File: x394

INOVA-500 “NENUS00" |

Relax. delay 1.000 sec O

Pulse 45.0 degrees

Ac m

o S
8 repetitions
OBSERVE  H1, 499.8025841 MHz

£
DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

L
H
s
S
o
3

wn

@
2
o
Do =2
n0Zna38e
< 2252388
H EEEAAREL
EANELAPE
- ©
S = ®
~ by o
i
— T T L e e — T e e
9 8 7 v 6 5 4 e 3 we 2 1 -0 ppm
g a8 g
s Y @
STANDARD CARBON PARANETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: szpul (@]
Solvent: CDC13
Anbient temperature
User: 1-14-87 O CHC|2

Relax. delay 0.500 sec |

File: xa17
INOVA-500 “NENUS0O"

DECOUPLE H1, 439.8050305 MHz ENS \_/
Power 4:
continuously on ReR
TZ-16_modulated - &
DATA PROCESSING L, 82
Line broadening 1.5 Hz R
FT size 13107 BN
Total time 3 hr, 56 sec T @
2
a i 2
w
]
o
© =]
2 ! 2 @
[ s g kS g 1
® E A o
k1 w a k4
) { ! ‘ | ,L
T T T T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnnrsys/data ' o
Sample directory:

Pulse Sequence: s2pul OH

Solvent: CDC13
Ambient temperature

File: x543

INOVA-500 "NENUSOO"

Relax. delay 1.000 sec
Pulse 45.0 degrees S S

.

itions
OBSERVE  H1, 499.8025855 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

_—2.512

7.271
0.000

6.675

2.00¢
2.02¢

3.004

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vrmrsys/data
Sample directory: O

Pulse Sequence: s2pul

Solvent: COC13 OH

Anbient temperature
File: s
INOVA-500 “NENUS00" |

Relax. delay 1.000 sec

Pulse 220.4" degrees

Acg. time 1.455 sec S S

Width 9052.8 Hz

16 repetitions \ /
E H1, 499.8025868 MHz

DATA PROCESSING
Totai ime o nin, 33 sec The hydroxyl group was
exchanged with heavy water.

®
o a5e s
DI RSN
dugiag
S 3 S
| - U‘ I |
T T T T T | I T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 -0 ppm

2.08¢
2.231¢
3.004
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STANDARD CARBON PARANETERS

Archive directory: /export/home/ouyy/vamrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

s -14-87

Flle: g215
500

INOVA-! VNENUS00"

Relax. delay 0.500 sec

28 repetitions
OBSERVE C13, 125.6754704 HHz

OH

C

DECOUPLE H1, 499.8050905 MHz -
Power 5 3
cont i nuou: on R
LTZ-16 modulated ~o®©
DATA PROCESSING "’a"
Line broadening 1.5 Hz i%
FT size 072 © ©
Total time 2 hr, 3 min, 31 sec 4 -
S e S
$8 d
S
©
8
< =
4 LR
< ae
B 5
2
‘ b .
T T T T T T T T T T T T T T T TT T T T
220 200 180 160 140 120 100 80 60 40 28 0 ppm
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VII. ESI/MS Experiment and Copies of ESI/MS Spectra for E

A 25 mL flask, equipped with a magnetic-stirring bar, was charged with ketene
dithioacetal 1a (160 mg, 1.0 mmol) and PhI(OAc), (387 mg, 1.2 mmol), followed by
addition of 9.1 mL acetic acid and 0.91 mL water. The reaction mixture was stirred at
50 °C for 1 h and monitored by ESI-MS spectroscopy.
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The ESI-MS spectrum showed a major ion at 362.9368 (E).
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