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I. General

All reagents were purchased from commercial sources and used without treatment, unless otherwise
indicated. The products were purified by column chromatography over silica gel. '"H NMR and"C
NMR spectra were recorded at 25°C on a Varian 500 MHz and 125 MHz or a Bruker 100 MHz,
respectively, and using TMS as internal standard. IR spectra (KBr) were recorded on a Magna-560
FTIR spectrophotometer in the range of 400~4000 om’. High-resolution mass spectra (HRMS)
were obtained using a Bruker microTOF II focus spectrometer (ESI). Melting points were
uncorrected. The substrates, 1a—i,'* 1j and 1k,'® were prepared according to the procedures in our

previously reported papers.

I1. Preparation of ketene dithioacetals 1la—k

General procedure for the synthesis of ketene dithioacetals la—i (taking la as example): To a
well-stirred suspension of diethyl malonate (15.2 mL, 100 mmol), K,CO; (30.4 g, 220 mmol) and
DMF (40 mL) at room temperature was added CS; (6.6 mL, 110 mmol) at 0 °C. After the reaction
mixture was stirred at 0 °C for 0.5 h, PhCH,Br (26.2 mL, 220 mmol) was added dropwise within 15
min. The mixture was allowed to warm to room temperature and stirred for 8.0 h, and then poured
into ice-water (200 mL) under stirring and neutralized with dilute HCI. The resulting mixture was
extracted with CH,Cl, (3 x 80 mL). The combined organic phase was washed with water (5 x 80
mL), dried over anhydrous MgSQO,, filtered and concentrated in vacuo. The crude product was
purified by flash chromatography (silica gel, petroleum ether/diethyl ether 20/1, V/V) to give
diethyl 2-(bis(benzylthio)methylene)malonate 1a (38.9 g, 93%) as a yellow crystal.

General procedure for the synthesis of ketene dithioacetals 1j and 1k (taking 1j as an example):
To a solution of 3-(bis(methylthio)methylene)pentane-2,4-dione (1.02 g, 5.0 mmol) in 50 mL of
CH,Cl, was added concentrated H,SO4 (1.1 mL, 20 mmol) at 0 °C. The mixture was allowed to
warm to room temperature and stirred for 10 h, and then poured onto saturated NaCl ice-water (50
mL) under stirring. The mixture was neutralized with aqueous Na,CO3, and extracted with CH,Cl,
(3 x 20 mL). The combined organic phase was washed with water (3 x 15 mL), dried over MgSOy4
and concentrated in vacuo. The crude product was purified by flash chromatography (silica gel,
petroleum ether/diethyl ether 30/1, V/V) to give 4,4-bis(methylthio)but-3-en-2-one 1j (770 mg,
95%) as a white solid.

I11. Synthesis and analytical data of 3a—o

General Procedure for the reaction of ketene dithioacetals 1a—e and boronic acids 2 leading to
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3a—| (taking the reaction of 1la and 2a as an example): To a solution of 1a (208 mg, 0.5 mmol)
and 4-chlorophenylboronic acid 2a (234 mg, 1.5 mmol) in DMF (4.0 mL) was added Cu(OAc), (27
mg, 0.15 mmol). The reaction mixture was allowed to stir at 130°C for 60 h and monitored by TLC.
Then the mixture was cooled to room temperature and poured into the saturated aqueous NaCl
solution (50 mL). The resulting mixture was extracted with dichloromethane (3 x 20 mL). The
combined organic phase was dried over anhydrous MgSO4, filtered, and concentrated in vacuo.
Purification was carried out by flash silica gel chromatography using petroleum ether/diethyl ether
(100:1, V/V) as eluent to give diethyl 2-(benzylthio(4-chlorophenyl)methylene)malonate 3a (142
mg, 70%), benzyl(4-chlorophenyl)sulfane (83 mg, 71%) and 4,4'-dichlorobiphenyl (42 mg).

General Procedure for the reaction of ketene dithioacetals 1f—h with boronic acid 2a leading
to 3m—o (taking the reaction of 1f and 2a as an example): To a solution of 1f (117 mg, 0.5 mmol)
and PhB(OH), 2b (183 mg, 1.5 mmol) in DMF (4.0 mL) was added Cu(OAc), (27 mg, 0.15mmol).
The reaction mixture was allowed to stir at 110°C for 50 h and monitored by TLC. Then the
mixture was cooled to room temperature and poured into the saturated aqueous NaCl solutions (50
mL). The resulting mixture was extracted with dichloromethane (3 x 20 mL). The combined
organic phase was dried over anhydrous MgSQ,, filtered, and concentrated in vacuo. Purification
was carried out by flash silica gel chromatography using petroleum ether/diethyl ether (50:1, V/V)
as eluent to give 3m as a mixture of two isomers (79 mg, 60% yield, The molar ratio of two isomers

were 3.5 to 1 based on "H NMR).

Diethyl 2-(benzylthio(4-chlorophenyl)methylene)malonate (3a)
O o

@2 :

Yellowish viscous liquid; 'H NMR (500 Hz, CDCl3) ¢ 0.96 (t, J = 7.0 Hz, 3H), 1.30 (t, J = 7.0 Hz,
3H), 3.49 (s, 2H), 3.91 (q, J = 7.0 Hz, 2H), 4.28 (q, J = 7.0 Hz, 2H), 7.02-7.04 (m, 2H), 7.11-7.12
(m, 2H), 7.21 (d, J = 6.5 Hz, 3H), 7.32-7.33 (m, 2H); “CNMR (125 Hz, CDCls) 6 13.8, 14.3, 37.6,
61.4,61.5,122.7,127.6, 128.6 (2C), 128.7 (2C), 129.0 (2C), 129.8 (2C), 134.1, 135.2, 135.9, 159.5,
164.0, 164.8; IR (KBr): 3061, 2924, 2854, 1728, 1245 cm’'; HRMS (ESI-TOF) calcd for
C,1H,,C10,SNa” ([M+Na]+) 427.0741, found 427.0730; Anal. calcd for C,;H,1ClO4S: C, 62.29; H,
5.23. Found: C, 62.18; H, 5.29.
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Diethyl 2-(benzylthio(phenyl)methylene)malonate (3b)
o o

Yellow viscous liquid; 'H NMR (500 Hz, CDCl3) § 0.89 (t, J = 7.0 Hz, 3H), 1.30 (¢, J = 7.0 Hz, 3H),
3.47 (s, 2H), 3.86 (q, J = 7.0 Hz, 2H), 4.28 (q, J = 7.0 Hz, 2H), 7.01-7.03 (m, 2H), 7.18-7.21 (m,
5H), 7.34-7.37 (m, 3H); "C NMR (125 Hz, CDCl3) § 13.5, 14.1, 37.4, 61.0, 61.1, 121.8, 127.2,
128.1 (2C), 128.2 (2C), 128.3 (2C), 128.8 (2C), 128.9, 135.5, 135.9, 161.1, 163.9, 165.0; IR (KBr):
3084, 3028, 2989, 1720, 1285 cm’'; HRMS (ESI-TOF) caled for CpH»04SNa™ ([M+Na]")
393.1131, found 393.1125.

Diethyl 2-(benzylthio(3-nitrophenyl)methylene)malonate (3c)

Yellow viscous liquid; 'H NMR (500 Hz, CDCl3) § 0.96 (t, J = 7.0 Hz, 3H), 1.34 (t, J = 7.0 Hz, 3H),
3.52 (s, 2H), 3.90 (g, J = 7.0 Hz, 2H), 4.33 (g, J = 7.0 Hz, 2H), 6.97 (t, J = 4.0 Hz, 2H), 7.18-7.19
(m, 3H), 7.48-7.55 (m, 2H), 7.94 (s, 1H), 8.20 (d, J = 8.0 Hz, 1H); "C NMR (125 Hz, CDCls) &
13.7, 14.1,37.3, 61.3, 61.6, 123.5, 123.6, 123.8, 127.6, 128.5 (2C), 128.6 (2C), 129.2, 134.2, 135.4,
136.9, 147.7, 156.9, 163.7, 163.8; IR (KBr): 3055, 2980, 1726, 1245 cm™'; HRMS (ESI-TOF) calcd
for C51H2NOgSNa' ([M+Na]") 438.0982, found 438.0973; Anal. calcd for C2;H, NOgS: C, 60.71;
H, 5.09; N, 3.37. Found: C, 60.80; H, 5.01; N, 3.39.

Diethyl 2-(benzylthio(p-tolyl)methylene)malonate (3d)

White semi-solid; 'H NMR (500 Hz, CDCls) § 0.93 (t, J = 7.0 Hz, 3H), 1.29 (t, J = 7.0 Hz, 3H),
2.37 (s, 3H), 3.48 (s, 2H), 3.89 (q, J = 7.0 Hz, 2H), 4.27 (g, J = 7.0 Hz, 2H), 7.04-7.05 (m, 2H),
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7.09 (d, J = 8.5 Hz, 2H), 7.16-7.20 (m, SH); "C NMR (125 Hz, CDCl3) § 13.6, 14.2, 21.3, 37.5,
61.0,61.1, 121.7, 127.3, 128.1 (2C), 128.4 (2C), 128.9 (2C), 129.0 (2C), 132.7, 136.0, 138.9, 161.5,
164.0, 165.1; IR (KBr): 3064, 2923, 2854, 1728, 1244, 1079 cm™; HRMS (ESI-TOF) calcd for
CyH2404SNa’ ([M+Na]") 407.1288, found 407.1302.

Diethyl 2-(benzylthio(m-tolyl)methylene)malonate (3e)

Yellow viscous liquid; 'H NMR (500 Hz, CDCl3) § 0.89 (t, J = 7.0 Hz, 3H), 1.30 (¢, J = 7.0 Hz, 3H),
2.31 (s, 3H), 3.48 (s, 2H), 3.87 (q, J = 7.0 Hz, 2H), 4.27 (g, J = 7.0 Hz, 2H), 6.93 (s, 1H), 6.99-7.02
(m, 3H), 7.14-7.20 (m, 4H), 7.24-7.26 (m, 1H); °C NMR (125 Hz, CDCls) § 13.5, 14.1, 21.2, 37.4,
60.8, 61.0, 121.8, 125.3, 127.2, 128.1, 128.3 (2C), 128.9 (3C), 129.5, 135.5, 136.2, 137.9, 161.2,
163.9, 164.9; IR (KBr): 3032, 2926, 2856, 1728, 1245 cm’; HRMS (ESI-TOF) calcd for
C2,H240,4SNa’ ([M+Na]") 407.1288, found 407.1293.

Diethyl 2-(benzylthio(o-tolyl)methylene)malonate (3f)
O O

Yellow semi-solid; '"H NMR (500 Hz, CDCls) 6 0.93 (t, J = 7.0 Hz, 3H), 1.29 (t, J = 7.0 Hz, 3H),
2.37 (s, 3H), 3.48 (s, 2H), 3.89 (q, J = 7.0 Hz, 2H), 4.27 (q, J = 7.0 Hz, 2H), 7.04-7.05 (m, 2H),
7.09 (d, J = 8.5 Hz, 2H), 7.16-7.20 (m, 5H); “C NMR (125 Hz, CDCls) 6 13.6, 14.1, 21.3, 37.5,
60.9, 61.0, 127.2, 127.7, 128.2 (2C), 128.4 (2C), 129.0 (4C), 132.8, 136.2, 138.9, 161.2, 164.0,
165.0; IR (KBr): 3028, 2925, 1727, 1690, 1243, cm'l;HRMS (ESI-TOF) caled for CaHp404SNa”
([M+Na]") 407.1288, found 407.1296.

Diethyl 2-(benzylthio(biphenyl-4-yl)methylene)malonate (3g)
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o

Yellowish viscous liquid; 'H NMR (500 Hz, CDCL) § 0.90 (¢, J = 7.0 Hz, 3H), 1.31 (t, J = 7.0 Hz,
3H), 3.55 (s, 2H), 3.90 (q, J = 7.0 Hz, 2H), 4.29 (q, J = 7.0 Hz, 2H), 7.03-7.05 (m, 2H), 7.18-7.20
(m, 3H), 7.25-7.26 (m, 2H), 7.38 (t, J = 7.0 Hz, 1H), 7.45-7.48 (m, 2H), 7.59 (t, J = 9.0 Hz, 4H);
3¢ NMR (125 Hz, CDCly) & 13.6, 14.2, 37.5, 61.1, 61.2, 122.0, 126.8 (2C), 127.0 (2C), 127.3,
127.8, 128.4 (2C), 128.7 (2C), 128.8 (2C), 128.9 (2C), 134.4, 136.0, 140.1, 141.7, 160.9, 163.9,
165.0; IR (KBr): 3029, 2926, 2855, 1725, 1245, 1083 cm’'; HRMS (ESI-TOF) caled for

Cy7H2704S" ([M+H]+) 447.1625, found 447.1630; Anal. Calcd for C,7H,604S: C, 72.62; H, 5.87.
Found: C, 72.73; H, 5.84.

Diethyl 2-(benzylthio(naphthalen-2-yl)methylene)malonate (3h)
O O

OO

Yellow viscous liquid; 'H NMR (500 Hz, CDCl3) 6 0.75 (t, J=7.0 Hz, 3H), 1.32 (t, J = 7.0 Hz, 3H),
3.47 (s, 2H), 3.79 (q, J = 7.0 Hz, 2H), 4.30 (q, J = 7.0 Hz, 2H), 6.94-6.96 (m, 2H), 7.13-7.14 (m,
3H), 7.36 (d, J=8.5 Hz, 1H ), 7.51-7.54 (m, 2H), 7.60 (s, 1H), 7.78 (d, J= 8.0 Hz, 1H ), 7.86 (d, J
=8.5Hz,2H); PCNMR (125 Hz, CDCls) 0 13.5, 14.2, 37.5, 61.0, 61.2, 122.2, 125.8, 126.7, 127.0,
127.3,127.5, 127.7, 128.1, 128.3 (2C), 128.8, 128.9 (2C), 130.9, 132.6, 133.0, 135.9, 161.1, 163.9,
165.0; IR (KBr): 3058, 2928, 1725, 1232 cm'l; HRMS (ESI-TOF) calcd for CasH2404SNa”
([M+Na]") 443.1288, found 443.1297.

Diethyl 2-(methylthio(phenyl)methylene)malonate (3i)
O O

Yellow viscous liquid; 'H NMR (500 Hz, CDCls) & 0.89 (t, J = 7.0 Hz, 3H), 1.32 (t, J = 7.0 Hz, 3H),

6
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1.80 (s, 3H), 3.87 (q, J = 7.0 Hz, 2H), 4.30 (q, J = 7.0 Hz, 2H), 7.19 (d, J = 7.0 Hz, 2H ), 7.35-7.30
(m, 3H); °C NMR (125 Hz, CDCl3) & 13.5, 14.2, 16.1, 61.0, 61.1, 121.4, 127.9 (2C), 128.3 (2C),
128.7, 135.4, 162.7, 163.9, 165.2; IR (KBr): 3056, 2927, 1727, 1242 cm™'; HRMS (ESI-TOF) calcd
for C1sH304SNa” ([M+Na]") 317.0818, found 317.0830.

Diethyl 2-(ethylthio(phenyl)methylene)malonate (3j)
O O

Yellow viscous liquid; 'H NMR (500 Hz, CDCls) § 0.90 (t, J = 7.0 Hz, 3H), 1.07 (¢, J = 7.5 Hz, 3H),
1.32 (t, J = 7.0 Hz, 3H), 2.24 (q, J = 7.5 Hz, 2H), 3.87 (q, J = 7.0 Hz, 2H), 4.30 (g, J = 7.0 Hz, 2H),
7.24 (d,J = 7.0 Hz, 2H ), 7.36 (m, 3H); "C NMR (125 Hz, CDCLs) § 13.5, 14.0, 14.1, 26.9, 60.9,
61.0, 121.7, 128.0 (2C), 128.1 (2C), 128.7, 135.7, 161.7, 164.0, 165.1; IR (KBr): 3010, 2925, 1731,
1235 cm™'; HRMS (ESI-TOF) caled for CiHy004SNa’ ([M+Na]") 331.0975, found 331.0991.

Dimethyl 2-(benzylthio(phenyl)methylene)malonate (3k)

Yellow viscous liquid; 'H NMR (500 Hz, CDCl;) & 3.38 (s, 3H), 3.48 (s, 2H), 3.81 (s, 3H),
7.01-7.03 (m, 2H), 7.19 (t, J = 6.5 Hz, 5H), 7.37 (d, J = 4.5 Hz, 3H ); PC NMR (125 Hz, CDCl3) &
37.5,52.0, 52.1, 121.1, 127.3, 128.0 (2C), 128.3 (2C), 128.4 (2C), 128.9 (3C), 135.5, 135.8, 162.2,
164.2, 165.5; IR (KBr): 3026, 2950, 2852, 1735, 1247, 1085 cm™'; HRMS (ESI-TOF) calcd for
CoH;504SNa” ([M+Na]+) 365.0818, found 365.0826; Anal. calcd for C19H304S: C, 66.65; H, 5.30.
Found: C, 66.73; H, 5.25.

3-(Benzylthio(phenyl)methylene)pentane-2,4-dione (3I)
O O

S

of
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Yellow solid, mp 75-76 °C; 'H NMR (500 Hz, CDCls) & 1.69 (s, 3H), 2.28 (s, 3H), 3.50 (s, 2H),
6.98 (d, J = 6.0 Hz, 2H), 7.21 (d, J = 6.0 Hz, 3H), 7.25-7.26 (m, 2H ), 7.42-7.44 (m, 3H ); "C NMR
(125 Hz, CDCls) § 30.1, 31.1, 37.6, 127.3, 128.4 (2C), 128.8 (2C), 128.9 (2C), 129.2 (2C), 129.8,
135.5, 136.3, 140.6, 155.3, 197.1, 210.7; IR (KBr): 3058, 2961, 2855, 1680, 1474, 1233 cm'.
HRMS (ESI-TOF) calcd for C19H;00,S™ ([M+H]") 311.1100, found 311.1117.

(E) and (2)-Ethyl 2-(benzylthio(phenyl)methylene)-3-oxobutanoate (3m)

Yellow solid; One of two isomers: 'H NMR (500 Hz, CDCls) 6 0.83 (t, J = 7.0 Hz, 3H), 1.77 (s,
3H), 2.35 (s, 3H), 3.83 (q, J = 7.0 Hz, 2H), 7.17 (t, J = 7.5 Hz, 2H), 7.30-7.43 (m, 3H); “C NMR
(125 Hz, CDCls) 6 13.4, 16.4, 29.1, 60.9, 127.8 (2C), 128.3 (2C), 128.6, 129.0, 135.9, 164.0, 167.2,
193.8; The other one: 'H NMR (500 Hz, CDCls) 6 1.32 (t, J = 7.0 Hz, 3H), 1.81 (s, 3H), 1.96 (s,
3H), 4.30 (q, J = 7.0 Hz, 2H), 7.17 (t, J = 7.5 Hz, 2H), 7.30-7.43 (m, 3H); "C NMR (125 Hz,
CDCl) ¢ 14.1, 15.9, 30.9, 60.9, 127.8 (2C), 128.3 (2C), 128.6, 129.9, 135.1, 159.8, 164.3, 198.9;
HRMS: caled. For C14H;,05S ™ ([M+H]") 265.0893, found 265.0911.

(E) and (2)-2-(Benzylthio(phenyl)methylene)-1-phenylbutane-1,3-dione (3n)
O O O O

Yellow viscous liquid; One of two isomers: 'H NMR (500 Hz, CDCl3) 6 2.23 (s, 3H), 3.46 (s, 2H),
7.00-7.02 (m, 2H), 7.07-7.15 (m, 2H), 7.20-7.22 (m, 2H ), 7.23-7.26 (m, 1H ), 7.38-7.43 (m, 2H),
7.47-7.49 (m, 2H ), 7.56-7.59 (m, 2H ), 7.90 (d, J = 8.0 Hz, 2H ); °C NMR (125 Hz, CDCl3) § 29.7,
37.8, 127.3, 128.2 (2C), 128.4 (2C), 128.6 (2C), 128.8 (2C), 129.0 (2C), 129.1 (2C), 129.4, 130.2,
133.1, 133.3, 135.1, 136.1, 137.8, 194.5, 196.5; The other one: 'H NMR (500 Hz, CDCls) & 1.80 (s,
3H), 3.46 (s, 2H), 6.69 (d, J = 4.5 Hz, 2H), 7.00-7.02 (m, 2H), 7.07-7.15 (m, 2H), 7.20-7.22 (m,
2H ), 7.23-7.26 (m, 2H ), 7.38-7.43 (m, 2H), 7.56-7.59 (m, 1H ), 7.90 (d, J = 8.0 Hz, 2H ); °C
NMR (125 Hz, CDCLy) § 29.6, 37.2, 127.2, 128.1 (2C), 128.3 (2C), 128.6 (2C), 128.8 (2C), 129.0
(2C), 129.1 (2C), 129.4, 130.2, 133.1, 133.3, 135.1, 136.1, 137.8, 194.5, 196.5; HRMS (ESI-TOF)

8
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caled for Co4H,,0,S ™ ([M+H]+) 373.1257, found 373.1273.

(E) and (Z)-Ethyl 3-(methylthio)-2-nitro-3-phenylacrylate (30)

Yellow liquid; One of two isomers: '"H NMR (500 Hz, CDCl3) 6 0.93 (t, J = 7.0 Hz, 3H), 1.88 (s,
3H), 3.97 (q, J = 7.0 Hz, 2H), 7.18-7.23 (m, 2H), 7.43-7.48 (m, 3H ); "C NMR (125 Hz, CDCl3) &
13.4, 16.6, 62.2, 121.0, 128.4 (2C), 128.8 (2C), 129.3, 132.2, 159.5, 160.6. The other one: 'H
NMR (500 Hz, CDCl3) & 1.34 (t, J = 7.0 Hz, 3H), 1.84 (s, 3H), 4.35 (q, J = 7.0 Hz, 2H), 7.18-7.23
(m, 2H), 7.43-7.48 (m, 3H ); "C NMR (125 Hz, CDCl3) § 14.0, 16.3, 62.3, 122.0, 127.8, 128.6 (2C),
128.9 (2C), 131.9, 159.4, 160.1; HRMS (ESI-TOF) caled for C1,H;3NO4SNa’ ([M+Na]") 290.0457,
found 290.0470.

IV. Synthesis and analytical data of 4a—e

General Procedure for the synthesis of Compound 4a—e (taking 4a as an example): To a solution
of 3b (185 mg, 0.5 mmol) and PhB(OH), (183 mg, 1.5 mmol) in DMF (4.0 mL) was added
Cu(OAc); (27 mg, 0.15mmol). The reaction mixture was allowed to stir at 130°C for 30 h and
monitored by TLC. Then, the reaction mixture was cooled to room temperature and poured into
saturated NaCl solution (50 mL). The resulting mixture was extracted with dichloromethane (3 x 20
mL). The combined organic phase was dried over anhydrous MgSOs, filtered, and concentrated in
vacuo. Purification was carried out by flash silica gel chromatography using petroleum ether/diethyl
ether (50:1, V/V) as eluent to give diethyl 2-(diphenylmethylene)malonate 4a (76 mg, 47%),
benzyl(phenyl)sulfane(45 mg, 45%) and biphenyl (62 mg).

Diethyl 2-(diphenylmethylene)malonate (4a)
O O

White solid, mp: 69-71 °C (lit. 41-41.5 °C); '"H NMR (500 Hz, CDCl3) & 1.02 (t, J = 7.0 Hz, 6H),
4.07 (g, J = 7.0 Hz, 4H), 7.18-7.20 (m, 4H), 7.31-7.36 (m, 6H); “C NMR (125 Hz, CDCls) 6 13.6
(20), 61.2 (2C), 128.1 (4C), 129.1 (7C), 140.2 (2C), 155.6, 165.9 (2C); IR (KBr): 3050, 2925, 2853,
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1723, 1302, 1285 cm’l; HRMS (ESI-TOF) calcd for CooHy004Na" ([M+Na]+) 347.1254, found
347.1261.

Dimethyl 2-(diphenylmethylene)malonate (4b)°

White solid, mp: 115-116 °C (lit. 119-121 °C); 'H NMR (500 Hz, CDCls) & 3.61 (s, 6H), 7.18 (d, J
= 6.5 Hz, 4H), 7.32-7.37 (m, 6H); °C NMR (125 Hz, CDCl3) & 52.2 (2C), 128.2 (5C), 129.0 (4C),
129.3 (2C), 139.9 (2C), 156.5, 166.4 (2C); IR (KBr): 3028, 2950, 1735, 1247 cm’'; HRMS
(ESI-TOF) caled for CisH;404Na” ([M+Na]") 319.0941, found 319.0949.

3-(Diphenylmethylene)pentane-2,4-dione (4c)*
O O

|
White solid, mp: 116-118 °C (lit. 120-121 °C); 'H NMR (500 Hz, CDCls) § 1.94 (s, 6H), 7.18-7.20
(m, 4H), 7.35-7.38 (m, 4H), 7.40-7.42 (m, 2H); "C NMR (125 Hz, CDCl;) & 31.3 (2C), 128.6 (4C),

129.8 (2C), 130.0 (4C), 139.3 (2C), 143.1, 149.2, 203.6 (2C); IR (KBr): 3061, 3028, 2923, 2852,
1695, 12873 cm™'; HRMS (ESI-TOF) caled for CsH 60,Na’ ([M+Na]") 287.1043, found 287.1046.

Diethyl 2-((4-chlorophenyl)(phenyl)methylene)malonate (4d)
O O

I I Cl

White solid, mp: 89-90 °C; '"H NMR (500 Hz, CDCl3) 6 1.02 (t, J = 7.0 Hz, 3H), 1.09 (t, J = 7.0 Hz,
3H), 4.05-4.13 (m, 4H), 7.12-7.18 (m, 4H), 7.30-7.37 (m, 5H); PC NMR (125 Hz, CDCls) 6 13.6,
13.7,61.3, 61.4, 126.9, 128.2 (2C), 128.4 (2C), 129.1 (2C), 129.3, 130.5 (2C), 135.4, 138.5, 139.7,
154.2, 165.6, 165.7; IR (KBr): 3021, 2980, 29312, 1725, 1296 cm™; HRMS (ESI-TOF) calcd for
CaoH;9ClO4Na" ([M+Na]+) 381.0864, found 381.0869; Anal. calcd for Cy0H19ClO4: C, 66.95; H,
5.34. Found: C, 66.81; H, 5.39.

e o

10
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Dimethyl 2-((4-chlorophenyl)(phenyl)methylene)malonate (4e)

White solid, mp: 82-83 °C; 'H NMR (500 Hz, CDCls) 6 3.61 (s, 3H), 3.65 (s, 3H), 7.11-7.16 (m,
4H), 7.30-7.37 (m, SH); “C NMR (125 Hz, CDCl3) & 52.2, 52.3, 127.3, 128.3 (2C), 128.5 (20),
129.0 (2C), 129.5, 130.4 (2C), 135.5, 138.3, 139.6, 155.1, 166.0, 166.1; IR (KBr): 3025, 2946, 1746,
1285 cm'l; HRMS (ESI-TOF) calcd for CisH6ClO4" ([M+H]+) 331.0732, found 331.0735; Anal.
calcd for C1gH;5ClO4: C, 65.36; H, 4.57. Found: C, 65.43; H, 4.47.

V. References

1 (a) M. Wang, L. Ai, J. Zhang, Q. Liu, L. Gao. Chin. J. Chem. 2002, 20, 1591; (b) Y. Liu, M. Wang,
H. Yuan, Q. Liu, Q. Adv. Synth. Catal. 2010, 352, 884.

2 X. L. Liu, X. Yang, M. Sun, X. H. Liu, R. Zhao, F. M. Liao, Acta Chim. Sinica 2002, 60, 487.

3 G. Mloston, H. Heimgartner, Helv. Chim. Acta. 1996, 79, 1785.

4 S. Motoki, C. Urakawa, A. Kano, Y. Fushimi, T. Hirano, K. Murata, Bull. Chem. Soc. Japan 1970,
43, 809.
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V1. Copies of NMR spectra for compounds 3a—I and 4a—e
3a

STANDARD PROTON PARAMETERS

Archive directory: /export/home/)luy /voersys /data ™
Sample directory: d 0
Pulie Sequence: s2pul
Selvent: COC13
Aabient temperature
File: ndg

INOVA-500 “MENUSOO"

Relax, delay 1. unn sec
Pulse 45.0 degr.
time I . 2 IIC

OBSER! HI lll BOZSA1Y Wz

s
H
o
s
DATA PROCESSTHG
FT size 55538
‘otal time 0 min, 23 sec o=
hEE]
e
e I

4.305

T A—=0.007

petroleum ether

—_—
B S el e e e e B L R S

I L e B e e e e e £
a. 3 2 bl ppm

T
& 5

1.224
1.26¢
1.734

150

STAMDARD CARBON PARAMETERS

Arcnive n‘rcctorh SENPOF L /MOnE /DUyY /YIMPEYS Sdata
Sample directory:

e
Pulse Saquence: szput /‘\O (0]

DC13 |
Ambient 1 |rnur|

w

Ii
1mn SGD “NENUS00™

Relax. delay 0.500 sec
Pulse 45.0 dey I'lll

Acg. time
\tlam 314
QBS!WE ClS 125 6754397 WHZ
DECOUFLE  HL, 499.8050805 MHz
Powsr 40 b’
gcont |nuous ly on
LTZ-16 mulqttu

MY& PROCESS]

ine momdenlnn 1.5 Hz
!'T size 131072
Total time 2 hr, 3 min, 31 sec

Cl

77.448
76.93%

124,092
127.580
122.743
61.496
61.354
~14.307
13.828

——— 37621

_—

T Rl I REARE BE s T T T T T T T T T T T
2z0 200 180 160 140 iz20 100 a0 60 40 20 o ppm
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3b

STAMDARD PROTOM PARAMETERS

Archive directory: sexport/home/1iuy/vomrsys/data
Sample directory: e s

Pulse Sequence: s2pul
Solvent: COCI3
Ambient temperaturs
File: mB23

INOVA-500 “NENUSO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.892 sec

Width £623.6 Hz

B repetitions

OBSERVE Wi, 499.8025913 WHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

4.300

==

b

—3.471

o

w0

1.314

—1.585

o

N/

1

3.03¢
481
1,824y

STANDARD CARBON PARAMETERS

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

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

File: m831

INOVA-500 “NENUSO0O=

Relax, 0.500 sec

512 repetitions

OBSERVE C13, 125.6754674 Mtz

DECOUPLE M1, 499.8050905 WHz
r 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

Iy

135.912
135,542

128.343
128.229
128.175

128.919
128.83%

127.241

121.796

2080 |

2.004

084

w

252

77

76.744

61.114
§0.965

ERTH 1

-

3.084

37.430

~14.116

- w—13.52%

zzo 200 180 160

RS e a s e

T
140

TrrrrT

120

13
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3c

STANDARD PROTON PARANETERS

Archive directory: /export/nome ouyy/viersys/data
Sample directory:

Pulse Sequence: sZpul
Solvent: COC13
Arbient temperature

File: rssi
INOVA=-500 “NENUSOD™

Relax. dalay 1.000 sec

Pulse 45.0 !t!rl!l

Acg. time 1.8352 sec

U‘z!h B985.8 Hz

8 repetitions

OBSERVE M1, 498.B025858 WH:
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

4.347

3.517

3.883

0.971

0.957

-0.942

0.000

0.95¢
0927
z.23{
2,994
1.0
o<
w
2.18{

STANDARD CARBON PARAMETERS

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

Pulse Sequence: s2pul

Solvent: CDCY.
Ambient tempsrature
User: 1-14-87

File: r561

INOVA=-500 “NENUSOO™

Relax. delay 0.500 sec
Pulee 45.0 degrees
ime 1.300 sec
z

ons
OBSERVE C13, 125.6754642 MMz
DECOUPLE W1, 493 8050805 MHz
Power 40 dB
cont {nuous 1y on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

515

128.549

134.222
205
123.567

129
123.815
123.635

163.846
163,766
156.891
147.746
136,508
135.43%
"—127.588

- Lo L

z.oaf'__

2.154

77.956
77.000
76,748

=

81.614
61.347

37.285

14,089
13.651

zzo

zoo 180

T YT YT YT T

160 140

120

14

L B B B B e R L B

100

1]

(1]

20 0 ppm
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3d

STANDARD PROTOM PARAMETERS

Archive directory: /export/home/1iuy/vosrsys/data
Sample directory:

Pulse Sequence:

Solvent: COC1S

Ambient temperature
File: n3s
INOVA-500

sZpul

“NENUS00"

Helax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.892 sec

Width 3313.2 Hz

B repetitions

OBSERVE W1, 498.8025922 WHz
DATA PROCESSING

FT size 65531

Total time 0 min, 23 sec

4.276
4,261

3.897
3.883

.

3.476

2.366

petroleum ether

STANDARD CARBON PARAMETERS

Archive directory: sexport/hose/ouyy/vosrsys /data
Sample directory:

Fulse Sequence: s2pul
Salvent: COC1Z
Ambient temperaturs
User: 1-14-87
Fille: rais
INOVA-500 “RENUSOO

Relax. delay 0.500 sec
Fulse 45.0 degrees

ACq. time 1.300 sec

Width 31421.8 Wz

640 repstitions

OBSERVE C13, 125.6754627 MHz

DECOUPLE K1, 499.8050905 MHz
'ower 40 dB

cont inuous 1y on
WALTZ-1E modulated
DCESSTNG

Line broadening 1.5 Hz
FT size 131072
Total tise 3 hr, 56 sec

138.907
136.023
132.658

128,099

127.2%6

-121.701

1.934

.

1.87{

1.984

—
\_76.748

61.089
60.977

2.884
3.83«
o

37.533
14.155

21.31%

=
a
-
=
'

L LR B e

T
220 200 180 160

Y

T
1a0
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3e

STANDARD PROTON PARAMETERS

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

Pulse Sequence: s2pul

Solvent: COC13
Ambiant temperature

Fila: r) a r /\‘\‘O 0/“\"‘\
INOVA-500 “NENUSOO" |

Relax. delay 1.000 sec S
Fulse 220.4 degroe

“ﬂ' time 1.455 sec

Width 8067.8 Hz

16 repetitions

OBSERVE M1, 498 8025800 MMz

DATA PROCESSING

FT 812e 65536

Total time @ min, 39 sec

e =
o 2
2 - - H
- . o T
b sehms: % nEmser
~ CL ) 3 o bl
Te 0 n “a e e

h J mul

e R ————————— T T T T T T T T T T T —r—r 1
9 8 [ 6 5 - 4. - 3 - 2 - 1l -0 ppm
- m - " - = o M
= e 8 " - H s H
- e o - - = = o
o o
o | DY-3
S
Current Data Parameters
= NAME BU-HM
‘ EXPNO 6
= PROCNG 1
F2 - Acquisition Parameters
Date _ 20110117
Tine 18.09
INSTAUM avdooe
PROBHD & am GNP 1H/13
PULPROG 2g0c
™ 16384
. 988  BIuREERZ=sa 488 53 T ® R oo @
g = Mmoo NOWHO QO ®EE N - N~ o - o e 53 O 0s 0
R R R R R PR i T st 20062.5%6 1z
FIDRES 1.529703 Hz
S vy Y
i i 8192
o 19.950 usec
o .00 Usec
TE 303.0 K
01 0.69999999 sec
811 0.03000000 sec
CHANNEL. f1
13¢
2.70 ysee
-3.00 08
1005785294 MHz
POPDR B0.00 usec
pL2 -3.00 d8
PLia 18.20 o8
sFo2 3999515998 MHz
F2 - Processing parameters
s1 65536
SF 100 5675122 MHz
WK 1
558 0
) 4.00 Hz
&8 [}
PC 1.00
10 NMR plot parameters
o 22.00 cn
oy 7.00 cm
” l F1P 200.000 ppm
" V.9 Mo " N " - F1 20113.50 Hz
A ¢ ! 4 sl i . Fap 0.000 ppm
T T T T T T T T T T T T T T T T T R 0.00 Hz
pon 180 160 140 120 100 80 50 40 20 PRMCH 9.09091 ppn/ca
HICH 914.25006 Hz/co
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3f

STANDARD PROTON PARAMETERS

Archive directory: /exportshome ouyy/vharsys/data (8]
Sample directory:
Pulse Sequence: s2pul
Solvent: COCI3 /\0 0/\
Ambient temparatura |
File: r707
IROVA-500 “HENUSDO"
S
Relax. delay 1.000 sec
Pulse 220.4 degrees
. time 1.892 sec
Width 7996.8 Hz
16 repstitions
OBSERVE H1, 499 8025514 MMz
DATA PROCESST
FT size 65538
Total time 0 min, 46 sec
s
L]
- o
= [y
T T SEE
et e%e = R -
El L e
< LW a z L ]
L 5 I
W | |
B e e T T T Tt et s v v — — T
8 A ) [ 5 e B - . 2 - L -0 ppm
s H - 2 H] b E
oy o I - ® o
o o DY-2
/\0 0/\ Current Data Parameters
NAME SD-4M
EXPNO 5
) PROCNO 1
F2 - Acquisition Parameters
Date_ 20110147
Time 17.32
INSTRUM av400
PROBHD 5 mm GNP 1H/13
PULPROG 290c
] 16384
© <0 =10 B> e o A Vo e ¢ o B ot M ] — o o 0o 323 0 Mo SOLVENT €oc13
e e I Gy 3 0 G o N T NS 2036
a ¥ g = QYN DD @ DE NS W ~r~ o -o ~ - <o oS 0
a 0O © R R R R R YRR ~~ o~ © & ) Y
Sl Sl ) Cpd Sad Sl Sopd Sapd ol el G Sl ! SHH 25062.656 Hz
FIDRES 1.529703 Hz
AQ 0.3269108 sec
RG 8192
! OW 19.950 usec
DE 6.00 usec
TE 303.0 K
04 0.69999399 sec
d11 0.03000000 sec
CHANNEL f1 =======x
13C
2.70 usec
-3.00 dB
100.5785294 Mz
CPOPRG2 waltz16
nuc2 1H
pcpPD2 80.00 usec
pL2 -3.00 08
pLI2 18.20 ¢B
5F02 399.9515998 MHz
F2 - Processing parameters
38 65536
SF 1005875087 MHz
HOW M
558 [}
L8 4.00 Hz
6B 4
PC 1.00
1D NMR plot parameters
Cx 22.00 ¢
oY 7.00 cn
1L l I J . ) Fip 209.042 ppm
e A by o LT g Vi b/ F1 21019.79 Hz
FepP -3.400 pgm
L B ) S s sy S S e e B e e e L B S B Sy S — SRR B s S S e | 2 341.81 Hz
ppm 180 160 140 120 100 80 60 40 20 PPMCM 9.65507 ppm/cm
HZCH 970.98621 Hz/cm
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39

STANDARD PROTON PARAMETERS

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

Pulse Sequence: S2pul
Solvent: COCI3
Anbient temperaturs
File: r571

INDVA-500 “HENUSOO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees

8 repetitions
OBSERVE  H1, 499.8025930 MHz
oATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

4.301
3,817
1.583

4,315
[ —
=0.000

T —— 4 ' e B e T —
11 10 9 8  rreed 13 5 A 3 2 = 1; -0 ppm

STANDARD CARBON PARAMETERS

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

Pulse Sequence: s2pul

Solvent: COCI3
Ambient tospErature
User: 1-14-87
File: r&78
INOVA=500 “NENUSOO"

Relax. delay 0.500 sec
::IE! 45,0 degrees

ions
€13, 125.6754661 MHZ
DECOUPLE  H1, 488.805090%5 MMz
Power 40 dB

continuously on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

141.6%0

i

61.1%0
61.065

T - T

T
220 200

L B I B B B e B L B B B R R s A s eEsEs R T T

T
180 160 lao

120 100 a0 60 a0 20 0 ppm
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3h

é

STAMDARD PROTON PARAMETERS

Archive utruwry Jexport shome /Ouyy /YRErsy's /data
Sample directory

Pulse Seguence: sZpul

Solvent: COC13
a-hl-nt temsperature
File: r272

llﬂil Eﬂﬂ “NENUSOD™

Relax. delay 1.000 sec
Pulse 45.0 degrees

8 repetitl igns
Wi, 499.8025925 WHZ

Total time 0 min, 23 sec

3.471

—

1894
as
13
1.064
2.78{
1847

S

STAMDARD CARBON PARANETERS

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

Pulse Sequence: sZpul
Solvent: CDC13
Ambient temperature
User: 1= 4 87

File: r2

INOVA- 5.. “MENUSO0"

Relax. delay 0.500 sec

ions
OBSERVE C13, 125.6754648 WHZ
DECOUPLE  H1, 499.805050% WHZ

cont | nuo
|'Z 16 ﬂdulltld
Dﬂ A PROCI
Line hroauninu 1.5 Hz
f' size 131072
Total time 3 hr, 56 sec

164,991

——_ 163,926
— 161 . 069

I

2.234

122.20%

L

1.864
2.054

77.252
77.000
76.744

<

-

61.198
988

2.994

37.480

3.004

14170

~13.47%

T

T

1a0 160

T T T

2z0 200

120

19

100

&0

T

60

a0




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

3i

STANDARD PROTON PARAMETERS o o
Archive directorys SEXPOF L hOmE fouyy (YImFsYS Jdata

e directory i
Samp (0]

Pulse sn“nco. s2pul |

Solvent: COC1
Aabient temgorature s
File:

1061
INOVA-S00 “MENUSO0O™ |

Relax. delay 1.000 sec
Pulse 220.4 degrees

B repetitions
OBSERVE Hi, 439 8025873 WHz
SSING

Total time 0 min, 19 sec

—1.804

0.874

- Ml . L

——r—r—— T — T —— T T —— T T

0 ppm

.01
1.83¢
2.114
1.884
3004
3.584

STANDARD CARBON PARANETERS 0 O
Archive directory: sexport/home/souyy/vnarsys/data

Sample directory: /"“O 0/\'\
Pulse Sequence: s2pul |
Solvent: CDC13

Anblent temperature S
User: 1-14-87

File: q837 I
INOVA-500 “NENUSDO™

Relax. delay 0.500 sec
Pullc a5.0 dexru

0 sec

HI!!Il 31421.8
320 repetitions

RVE C13, 125 754661 WHZ
DECOUPLE H1, 493 8050305 WHz
Power 40 d&
cont inuous 1y on
WALTZ-16 mdll'llllﬂ

PROCE

7.252
77.000
76.744

O \—127.842
. =

128.324

II.'I“

ine Bromlenlng 1.5 Hz
F'l size 131072
Total time 3 hr, 56 sec

o7
‘,_l” 25
61
60.961

165.219

135.355

—121.400

I} |

T T T T L B i B B B S e e T T T T T B R B e

220 zoo 180 160 140 120 100 &0 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home ouyy /vnmrsys
Sampla 0irectory) o Y/ ys/data o o

Pulse Sequence: sZpul P
Solvent: CDC13 O
erature |

Asbient t

File: risd-1

INOVA-S00  “NENUSOO™ S
Relax. delay 1,000 sec

Pulse 45.0 degrees

Acg. time 1.882 sec

Width 8389.8 Hz

Single scan

OBSERVE  H1, 499.8025855 WHz
DATA PROCESSING

FT size 65538

Total time 0 min, 2 sec

4.303

=a
1
e
1
)

J

4.318

e
i8
o

L

petroleum ether

i/

.}-—
I
—

1 —r—r T " — v
8 Eé 7 B 5 - 4:. 3 - 2 x ;.I.; =0 ppm
: 5 R . 2 =5
- - - - o 6.

STANDARD CARBON PARAMETERS

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

Pulse Sequence: s2pul
Solvent: CDC13
ambient temperature /\OMO/\

File: ris4 |
INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz

—~-128.133
—128.042

256 repetitions o T
OBSERVE C13, 125.6754678 MHz I b
DECOUPLE H1, 499.83050905 MHZz . :
Power 40 dB ~ee
continuously on = J
WALTZ~16 modulated e
DATA PRBCESSING
Line broadening 1.5 Hz o~
FT size 131072 @
Total time 3 hr, 56 sec o " ?ag
k4 < © o Tow
S o ) 5=
= o )
oo . <ga
i 23
>0
EE ] ~
so e B
ang " o
=1 3 2
{ 5
~
S
i |
‘ vt " "
L e L e e ot Bt T L L
220 200 188 160 140 120 100 80 60 40 29 ] ppm
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3k

STANDARD PROTON PARANETERS

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

Pulse Sequence: sipul
Solvant: CDC13
Ambiant temperature
File: nB7:

INOVA-500  “NENUSOO=

Relax. delay 1.000 sec
Pulse 45.0 ree

Width 8989,

8 repetitions

OBSERVE M1, 499.8025912 WMz
Ll ICESSING

FT size 65536

Total time 0 min, 23 sec &
-] -
-
o
o
2
=
- ,,|
=
-a B
=288
:""'r-: -~
T ggss | e
1 .
H
H
’ :
T T —— 7 ——————— e
10 9 8 wow d 6 5 4+ wv 3 4 1 -0
22 = 32
T - o e

STANDARD CARBON FARAMETLRS

Archive directory: sexport/home /cuyy/vnarsys/data
ple directory:

Pulse Sequence: sipul

Solvent: CDE1R

Ambient LempErature

Usar: 1-14-87

File: na?3

INOVA-508 “NENUSOO"

e Jax pas
Pulse HER
Acy. tim e
Width 31 . e
384 repetitions

o 1
OBSERVE €13, 125.8754650 MHz e Iﬂ)
DECOUPLE H1, 499 3050905 WMz L3 I
40 db cng
cont inuously on :a" 4
WALTZ-16 modulated - ‘:
DATA PROCESSING o4 -
Line broadening 1.5 Wz =
FT size 131072
Total time 2 hr, 3 min, 31 sec
2
-
g -
e #
= et =
- - g 5
28. = - wa
=ra Re g
85g = =
Eart ] ] w
” F |
g
i nL. ne—— .
RS S RS LL r —
220 ] 180 160 140 120 100 a0 50 an 20 o ppm

22



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

3l

STANDARD PROTOM PARAMETERS

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

Pulse Sequence: sipul

Solvent: COCIA 8
Ambient temperature

File: risa

INOVA-500 “NENUSO0®

Relax. delay 1.000 sec
Pulse 45.0 degrees

8 repetitions

OBSERVE H1, 499.8025909 WHz
DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

2.278
—— e 1. 685

3.4%8

6.983
6.371
000

1.585%
0

g9.28{

4:881
2.304
3.114

STANDARD CARBON PARAMETERS

Archive directory: sexpori/home/ouyy/viersys /data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC1I

fmbient temperature

user: 1-14-87 |
File: ri6s

INOVA-S00 “MENUSOO"

Relax, delay 0.500 sec

- iz
128 repetitions

OBSERVE  C13, 125.6754694 WHz
DECOUPLE H1, 499.8050905 KHZ
Power 40 dB

cont inuous ly on

H
a
3
3
a
&
=
o
156

Total time 3 hr, 56 sec

129,
128,942
128,839
128.419
77.258

-000
76.748

129.823
127.305
a7.632

136.271

135.542
—$1.152

=" a0.08§

/—11.-5?4

— 197,117

e 201 L 868

— 155 . 335

| o Jﬂ J

L L B e B B I B L B I B e L I S L BRI B B

zzo 200 1810 160 140 1z0 100 L:1] 60 a0 20 L] ppm
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STANDARD PROTON PARAMETERS

Archive directory! /eXpori/home/ouyy/vnmrsys /data

Sample directory:

Pulse Sequence: sZpul
Salvent: COCI3
Ambient temperature
File:r 32
INOVA=500  “NERUSOO™

Relax. delay 1.000 sec
Pulse 220.0 degrees

Acq. time 1.455 sec

width 9052.8 Hz

32 repetitions

£ i, 1938025730 WMz
SSING

FT size 65536
Total time 1 min, 18 sec

—2.352

— 177

—1.806

—1.958

0
|
5
|
.
2
5
HH
<3
L

24

e —————————— T T T T T
T ;— T M 6 5
3
- o
o
s
and O O
o
s
|
. &g R882  HB8RENR N8R 38 B8R
g s 5338  BETEEES REE 8% g53a
| } |JJ S\ -
; : . . . — — e ——
ppm 200 175 150 125 100 75 50 25

0.000

oY-0

Current Oata Parametors
MAME

SO-WM
EXPNOD 10
PROCNO )
F2 = Aeguisition Parameters
Date_ 20110118
Time 0.23
INSTRUM avd
PAOGHD 95 ma GNP 1H/13
PULPROG agde

16384
SOLVENT coci3
NS 2168
0s L]
SHH 25062 656 Mz
FIDRES 1.529703 Hz
4 0.3263108 sec
RG B182
oW 19.950 usec
-3 6.00 usec
TE 303.0 K
(1] 0.65599999 sec
011 0.03000000 see
swsmssnn CHANNEL [1 ssssmess
L1 4] 13C
L] 2.70 usec
PL -3.00 98
5FOY 1005785204 MHz
ssssssse CHANMEL 12 wesssees
CrOPRG2 waltziE
wuc2 1H
PCPO2 80.00 usec
L2 ~3.00 aB
PLIZ 18.20 9B
SFO2 7399515998 MHz

F2 = Processing parameters
51 65536

SF 100 5675141 Mz
WO EM

558 o

e 4.00 Hz
&8 0

PC 1.00

10 WA plot paraseters

£x 22.00 ca
cy 12.00 e
Fip 215.738 pps
Fi 21696.20 Mz
F2p =4.744 pom
F2 477,44 Mz
PPECM 10.02190 ppa/ca
HZCH 1007 .B7775 Hzfem
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STANDARD PROTON PARAMETERS

Archive dirsctory: /fexport/home ouyy/vnarsys /data
Sasple directory:

Pulse Sequence: s2pul

Solvent: COC13
Amblent temperature
File: p7i,

[
INOVA-500 “HENUSOOD"

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.892 sec
Width 83583.8 Hz
B repetitions
OBSERVE  H1, 490.8025520 WMz
T ESSING

Total time 0 min, 23 sec

- 5
b &
= b
m o
| |
| |
2
‘ 22
| H
H
i e
J -LJ
LN S R AL I L | T T T T T T T T T 1T
11 10 9 [ T B 5 4 v 3 v 2 1 -0 ppm
& e canrem m - = w
- i a2 - .
- e skaree O o £ -
STANDARD CARBON PARAME TLRS
Archive directory: /sexport/home/ouyy/vimrsys data o 0

Sample directory:

Pulse Sequer

Solvent: CDC13

Ambient temperature ©

user: 1-14-87 o 0
File: p875

INOVA-500 “NENUSDO" and “Ph

@ os2put

Relax. delay 0.500 sec - - eds s
Pulse 45.0 degrees = w3 T e e

Acy. time 1.300 sec e L e

Width 314218 Hz ZRES e s

448 repetitions R ;

OBSERVE €13, 125.6754627 MHZ B |oaNT = !

DECOUPLE W1, 199.8050905 MHz RN T A

Power 40 dB < -

continuously on
WALTZ-16 modulated

DATA PROCESSING b
Line broadening 1.5 Hz o~
FT size 131072 oo ~
Total time 3 hr, 56 sec = o

MEmE 2z

« o298 - as 23

ST | l'*ﬁ > e s

~85n LU : e ooa%

BEw o ] | I

nEen .

ks i I

—-186.453
194.527

‘ il et it ; i
S 0 & (R ey 50 [ R e PP 01 6 e i

T T
220 200 180 160 140 120 100 &0 60 a9 20 0 ppm
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“pom

STANDARD PROTON PARAMETERS

=

A
Sample directory:

Relax,

File
TNOVA-

© s2pul

PRENUS00*

Pulse 220.4 degrees

11

160.63

. time 1,455 sec
h 9052.8 Hz

tiong

delay 1.000 sec

159.37

L4798

7

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

[4Y]
@
~
o~

\

77.00
76.68

/

3.9439

4

62.25
62.18

Y

.BBZ

1.571
_1.348
_1.338

—1.838

—0.947

o
|

26

ppm

oY-G

Current Oata Parameters

NAME SD-WM
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters

Date_ 20110113
Time 22.27
INSTRUM ava400
PROBHD ~ § mm GNP iH/13
PULPROG 29dc
™ 16384
SOLVENT coci3
NS 3042
] 0
SWH 25062 656 Hz
FIORES 1.529703 Hz
AQ 0.3269108 sec
RG 8182
oW 19,950 usec
DE 6.00 usec
TE 300.0 X
D 0.69999938 sec
gl 0.0300000C sec
CHANNEL 1
13C
4.20 usec
2.00 dB

100.5785294 MHz

CHANNEL {2 ==
CPOPAG2 waltz1s
NUC? iH
pCPOR 80.00 usec
pL2 2.00 08
PLI2 17.50 08
5F02 3999515998 MHz

F2 - Processing parameters

31 65536

SF 100.5675141 MHz
NOW EM
558 0

L8 4.00 Hz
68 0

PC 1.00

10 NMR plot parameters

X 22.00 cm
cy 6.00 em
FipP 200.000 ppm
F1 20113.50 Hz
F2pP 0.000 ppm
F2 0.00 Hz
PPHMCM 3.09091 ppm/cm

HZCM 914.25012 Hz/cm
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STANDARD PROTON PARAMETERS

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

Pulse Sequence: s2pul /\0 O/“\
Solvent: CDC13
Ambient temperature
File: r74%
INOVA-500  “NENUSDO™
Relax. delay 1.000 sec
Pulse 220.4 degrees
Acqg. time 1.892 sec
width 7996.8 Hz
16 repetitions
OBSERVE M1, 4998025909 WHz
DATA PROCESSING
FT size 65536
Total time 0 min, 46 sec
B
-
=
e 1S
pwnSEEEEE 2
hE@LaTTTT ey
RAR e
S VIly " T
b a
el 2
|
—T —r T — ™ L T T
8 g T 6 5 A 3 & ppm
L 2 =
o o ~ .
oY-A
O o]
Current Data Parameters
NAME SO-WM
o 07 eew 7
| PROCND 1
AN . N
| F2 - Acquisition Parameters
Date_ 20110417
/ Time 19.40
INSTRUM 3va00
PROBHD 5 mm GNP 1H/13
PULPROG 2gdc
0 16384
o s} Do N o m @ I SOLVENT coci3
€ o i bt = Sn mew N — NS 4208
! g 8 s gg KRS 3 o B 3
Sl S Sy Gl 6 5 5 SHH 25062.656 Hz
FIDRES 1.529703 Hz
A 0.3269108 sec
RG B192
: oW 19.950 usec
DE 6.00 usec
TE 303.0 K
1] 0.69999399 sec
011 0.03000000 sec
weszss== CHANNEL f1 s=ms====
NUC1 13C
P1 2.70 usec
PLY -3.00 d8
5F01 100.5785294 MHz
CPDPRG2 waltzib
Nuc2 H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 18.20 d
SFo2 399.9515998 MHz
F2 - Processing parameters
S1 65536
SF 100.5675060 MHz
WOW EM
558 0
LB 4.00 Hz
6B 0
PC 2,00
1D NMR plot parameters
CX 22.00 cm
cY B.00 cm
Fip 200.000 ppm
| ) l . L B - £ 20413.50 Hz
F2p 0.00C ppm
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 Fe2 0.00 Hz
opm 180 180 140 120 100 80 80 40 20 PPHCH 9.09091 ppm/cm

27
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STANDARD PROTON PARAMETERS

Archive directory: sexport/hose ouyy/vonrsys/data
Sample directory:
Pulse Sequence:r s2pul

Solvent: COCI3Z
’J‘I- nt temperature
5

I 00 "MENUSDD™

Relax. delay 1.000 sec
Pulse 22 degrees

32 repetitions
OBSER H1, 359.8025909 WHz
DATA PROCESSI
FT size 65 -
Total time 1 min, 18 sec -
=
|
i
]
H
-~ -
& b
J L
-llnr—-— é — 71— 7 T T -
& = 6 5 i - 3 ] ppm
e -
- =
oY-8
Current Oata Paraseters
RAME S0-WH
ExPND 2
PROCKD 1
F2 - Acquisition Paraseters
Date_ 20110113
Time #3.28
INSTRUM av4ol
PROBHD 5 ma GNP 1H/13
PULFROG g0e
mw 16384
. CIE 5 R3S Y] 8 B o2
=) S £
a 8 8 8 888 ERE b3 os []
T T T TTYT ShH 29062 656 Hz
| | FIones 1.529703 He
| A0 0.3269108 sec
] B152
oW 19.950 usec
DE B.00 usec
TE 300.0 K
ot 0.69999993 sec
a4 0.03000000 sec
mmwwwmme CHAKNEL |1 ssssssssn
NCt 13
P1 4.20 usec
P! 2.00 gB
SFo1 1005785254 MHZ
wammmnan CHANNEL (2 sssssssn
2 waltzlib
NC2 1
FePO2 80.00 usec
2 00 o8
PLIZ 17.50 o8
SF02 3999515958 MMz
F2 - Processing parascters
51 68536
& 1005675051 MHz
oW M
558 L]
L8 4.00 Hz
=] L]
PC 1.00
10 K4 plot paraseters
=1 22.00 ca
| cY 12.00 co
J FiP 200.000 pom
i e 2 20113.50 e
Fap 0.000 ppa
[ : : : - T T T ' — T T T F2 0.00 M2
ppm 180 160 140 120 100 a0 60 40 PPMCM 9.09091 ppafce
HICH 914.25012 Hz/ce
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STANDARD PROTON PARAMETERS

Archive directory: sexport/homes)luy/voarsys /data
¥

d
irector

Sample d

Pulse Sequence: sZpul
Solvent: COC13
Ambient temperature
Fila:

INOW, “NENUSDO"

lay 1.000 sec
rees

ns

1, 499.8025313 WHz
£ “W
Total time 0 min, 23 sec

1.938

1.574

0.000

| A T T T T T T T T T T T
9 & -
=5 7 [ 4 3 z; 0 ppm
=3 s
- -
(0] oY-C
= Current Dats Paraseters
RAME S0-WM
EXPND 3
PROCND 1
F2 - Acguisition Paraseters
Date. 20110114
Time o.21
INSTRUM avaon
PROBHD & mm ONP 1H/13
PULPROG zgac
™ 16384
. 8 @ :R%ﬁ:& Y @ ;ﬂ_\'ENT oog;
E - i
& 3 g ¥R 248 RRE = 0s [
& TTTTTY SHH 25062 656 Hz
FIDRES 1.529703 Hz
A 0.3269:08 sec
B 8152
oW 19.950 usec
DE 5.00 usec
TE 300.0 K
o1 0. sec
a1 0.03000000 sec

| .

T
pom 200 180 160 140

L e e

120

100

29

B0

BRI e e e

B0

40

20

mmsmewen CHAKNEL f ssssmsss

Mt 13
Pi 4.20 usec
ALl 2.00 g8
&F01 100, 5785254 Mz
was CHAMMEL 2 smasssss
CPOPRG2 waltzis
ez H
Porp2 B0.00 usec
P2 2.00 o8
PLIZ 17.50 0@
sF02 359 CEH5908 iz

F2 - Processing paraseters
sl 36
100.5675137 Mz

&F

WOW EM

== L]

LB 4.00 Hz

8 o

FC 1.00

10 NMA plot paraseters

= 22.00 ca
cy 10.00 ca
FiIP 213.805 pps
Fi 21501.79 He
Fap -3.126 poa
F2 ~314.41 Hz
FPHCH 9.86043 ppa/ca
HZCH 991.64539 Hzfca
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STAMDARD PROTON PARAMETERS

Archive directory: Jexport/home/ouyy/vnarsys/data
Sample directory:

Pulse Segquence: sZpul

Solvent: CDCI3
Ambient temperature
838

File: r
INOVA-500 “NEMUSOO™

Relax. delay 1.000 sec
Fulse 220.4 degrees

Cl

Acg. time 1.455 sec
Width 8067.8 Hz
16 repetitio -
OBSERVE  H1, 499.8025907 WHZ =
DATA PROCESSING - -
FT size 65536 ~ E
Total time 0 min, 33 sec -
S
P
e 4
T
2
-
"
H
—r—r—r—rT7 T T T T T —rT — T —
9 8 e T 6 i 3 2 = -0 ppm
e o )
ey =4 )
i e e
o]
oY-0
/‘-\..0 | O/\\
Current Data Paraseters
HANE S0-W
EXPND 9
PROCKD 1
Cl
F2 - Acquisiticn Paraseters
Date_ 20110147
Tise 21.33
INSTAUM ava00
PROBHD 5 ma QNP 1H/13
PLLPAOG Tgac
™ 16364
- < ~R & FoA¥a8IR NE28E R’& ew s ccis
g iy T -
s a B8 & ARRREEER rRR 55 g oS ]
. - - - R I I I I SH 25062 . 656 2
FIDRES 1.529703 Mz
A 0.3269108 sec
G 8132
] 19,950 usec
DE .00 usec
TE 303.0 K
o 0.69999999 sec
a1 0.03000000 sec
-------- CHANNEL {1 wessmsen
MY 13
2] 2.70 usec
BLY -3.00 o8
SFO1 100, S7E6294 MHz
CHARNEL 12 ==
waltzis
H
BY.00 usec
-3.00 o8
18.20 o8
399.9515508 MHz
F2 - Processing paraesters
51 5536
L 1005675057 Mz
WIW 3]
. 558 a
3 8 4.00 Hr
e o8 0
PC 1.00
10 MUR plot parameters
=] 22.00 ca
£y 12.00 ca
FiP 200.000 pom
- e PRI | WL PR o . o s i
Fap 0.000 pom
r | LA | EN TN ) I TR S WL A e | T L | A F2 0.00 He
ppm 180 160 140 120 100 B0 B0 40 20 PANCH 9.09094 ponfen
HZCM 914, 35006 Hz/ca
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STANDARD PROTOM PARAMETERS

Archive directory: fexport/home/ ouyy/vnmreys/data
Sample directory:

Pulse Sequence: s2pul
Solven DC13
Ambient temperature
File: s502
INOVA-500 “NENUSOO™

000 sec

ons
Hl, 499.8025906 MHz
ING

5536
Total time 1 min, 18 sec

7.164
7.150
7.123
7.107
~3.645
—_—_3.807
=0.000

=

— 71— T —r 7 T 7T ———r 77777
8 e 7 6 5 4 = 3 2 1 0 ppm
w = o
oY-F
Current Data Paraseters
MAME -
EXPHD a
PROCND i
od F2 - Acquisition Parameters
— Date_ 20110147
- Tine 19.42
- INSTRUM ava00
- PADBHD 5 mm ONP 1H/13
PULPROG g0c
o 16384
- 28 3 BRYIAIRER 488 8% B
8 &8 8 aRERITERN RRE bl 0 o
|5 T B R R ) W 25082 656 Hr
FIDAES 1.526703 Hz
Vol N e TEED
RG 8132
o 19,950 usec
oe 6.00 usec
1 2.70 usec
Ly =3.00 08
SFOY 100, 5765294 WHz
== CHANNEL 12 s=smswes
CPOPAGE waltzif
wce 1H
pePp2 B0.00 usec
L2 -3.00 o8
PLIZ 18.20 48
5FO2 3990515098 MMz
F2 - Processing paraseters
51 E5536
5F 1005675060 MHz
WOW EM
558 o
1] 4.00 ke
8 1]
PC 1.00
10 WA plot parameters
cx 22.00 ¢a
cr 10.00 ¢
o - ) l i Fip 200.000 pps
by el LT R e o A S b i e
B I o R e e e e e ' T T T F2 =371.69 W
ppm 180 160 149 120 100 80 60 40 20 PRMCM 9.25089 opasfcm
HECH 931.14337 Hz/ca



