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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, respectively, and TMS as internal standard.
High-resolution mass spectra (HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI).
Melting points were uncorrected. The substrates, (E)-3-oxo-5-substituted -pent-4-enamides 1, were prepared by

the similar method as our previously reported papers'.

I1. Synthesis and analytical data of 2a—|

O @]
1
Tl NHR DBU (50% mol)
R S S + CNCH,CO,Et >
HsCN, 80 ©
S CH4CN, 80 °C N
EtO,C

la 2a

Typical procedure (2a as an example): To the mixture of 1la (414 mg, 1.0 mmol) and ethyl isocyanoacetate
(0.226 mL, 2.0 mmol) in CH;CN (5 mL) was added 1,8-diazabicyclo [5.4.0.]Jundec-7-ene (DBU) (0.076 mL, 0.5
mmol) in one portion at room temperature. The reaction mixture was heated to 80 °C and stirred for 5 h, then the
substrate 1a was consumed as indicated by TLC. The resulting mixture was cooled to room temperature and
poured into ice-water (50 mL) under stirring. The precipitated solid was collected by filtration, washed with
water (3 x 10 mL), and dried in vacuo to afford the crude product 2a, which was purified by flash
chromatography (silica gel, petroleum ether : ethyl acetate =2 : 3, V/V) to give 2a (488 mg, 84 %).

CI’ :

EtO,C

2a, yellow solid, m.p.140-142 °C. "H NMR (CDCls, 500 Hz) & 1.12 (t, J = 7.0 Hz, 3H), 1.33 (t, J = 7.5 Hz, 3H),
2.33 (s, 3H), 3.09 (dd, J = 16.0, 5.0 Hz, 1H), 3.53 (dd, J = 16.0, 12.0 Hz, 1H), 4.01-4.07 (m, 2H), 4.28-4.32 (m,
2H), 4.53 (dd, J = 12.0, 5.0 Hz, 1H), 7.14 (d, J = 8.5 Hz, 2H), 7.19 (d, J = 8.5 Hz, 2H), 7.31 (d, J = 8.5 Hz, 2H),
7.54 (d, J = 8.5 Hz, 2H),7.60 (s, 1H), 8.21(br, 1H), 9.23 (s, 1H), 11.16 (s, 1H); °C NMR (CDCls, 125 Hz), §
13.7, 14.2,20.9, 24.4, 51.7, 61.3, 63.3,90.9, 120.4, 126.0, 128.2, 128.7, 129.5, 130.8, 133.9, 134.1, 134.2, 135.2,
149.4, 156.0, 160.8, 161.6, 162.7, 169.8, 207.3. HRMS (ESI-TOF) Caled for CaoHaeCIN;O6S™ ([M+H])
582.1460. Found 582.1476.

1. Li, Y;; Liang, F.; Bi, X.; Liu, Q. J. Org. Chem. 2006, 71, 8006-8010.
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EtO,C

2D, yellow solid, m.p.136-138 °C. "H NMR (CDCls, 500 Hz) § 1.10 (t, J = 7.0 Hz, 3H), 1.32 (t, J = 6.5 Hz, 3H),
2.32 (s, 3H), 3.08 (dd, J = 16.0, 4.5 Hz, 1H), 3.53 (dd, J = 16.0, 12.0 Hz, 1H), 4.00-4.04 (m, 2H), 4.29 (d, J =
7.0 Hz, 2H), 4.51 (dd, J = 12.0, 4.5 Hz, 1H), 7.00 (d, J = 6.5 Hz, 2H), 7.13 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0
Hz, 2H), 7.55 (d, J = 8.0 Hz, 3H), 9.20 (s, 1H), 11.23 (s, 1H); *C NMR (CDCls, 125 Hz), § 13.7, 14.2, 20.9,
24.3,52.0,61.2,63.3,91.2, 120.3, 126.6, 128.2, 128.8, 129.4, 129.5, 132.3, 133.7, 135.4, 138.3, 149.2, 156 4,
160.3, 161.8, 162.9, 168.9, 207.7.

CO,Et

\/©
(@)

EtO,C

2¢, yellow solid, m.p.129-131°C. "H NMR (CDCls, 500 Hz) § 1.13 (t, J = 7.0 Hz, 3H), 1.34 (t, J = 7.0 Hz, 3H),
2.33 (s, 3H), 3.07 (dd, J = 15.0, 5.0 Hz, 1H), 3.53 (dd, J = 15.0, 12.0 Hz, 1H), 3.74 (s, 3H), 4.03-4.06 (m, 2H),
4.29-4.32 (m, 2H), 4.50 (dd, J = 12.0, 4.5 Hz, 1H), 6.75 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 7.27 (d, J
=8.5 Hz, 2H), 7.56 (d, J = 7.5 Hz, 2H), 7.61 (s, 1H), 7.78 (br, 1H ), 9.22 (s, 1H), 11.18 (s, 1H); *C NMR
(CDCls, 125 Hz), 5 13.7, 14.2, 20.9, 24.3, 51.7, 55.1, 61.2, 63.3,91.3, 114.1, 120.3, 126.6, 127.2, 128.3, 129.4,
130.1, 133.7, 135.4, 149.2, 156.4, 159.4, 160.3, 161.8, 162.8, 168.8, 207.8. HRMS (ESI-TOF) Calcd for
CoHaN;04S ™ ([M-HJ') 576.1798. Found 576.1796.

2d, yellow solid, m.p.148-150°C. "H NMR (CDCls, 500 Hz) & 1.16 (t, J = 7.0 Hz, 3H), 1.33 (t, J = 7.0 Hz, 3H),
2.32 (s, 3H), 3.04 (dd, J = 15.0, 5.0 Hz, 1H), 3.48 (dd, J = 15.0, 11.5 Hz, 1H), 3.46-3.51 (m, 2H), 4.29-4.33 (m,
2H), 4.45 (dd, J = 11.5, 5.0 Hz, 1H), 5.88 (d, J = 4.5 Hz, 2H), 6.62 (d, J = 8.0 Hz, 1H), 6.80 (d, J = 8.5 Hz, 1H),
6.84 (s, 1H), 7.13 (d, J = 8.0 Hz, 2H), 7.55 (d, J = 8.0 Hz, 2H), 7.63 (s, 1H), 8.25 (br, 1H), 9.19 (s, 1H), 11.20 (s,
1H); *C NMR (CDClL, 125 Hz), § 13.7, 14.2, 20.9, 24.4, 52.1, 61.2, 63.3,91.2, 101.3, 108.3, 109.1, 120.3,
122.7, 126.5, 128.3, 128.9, 129.4, 133.7, 135.4, 147.5, 147.8, 149.3, 156.3, 160.3, 161.7, 162.9, 169.1, 207.5.
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0
EtO,C

2e, yellow solid, m.p.147-149 °C. "H NMR (CDCls, 500 Hz) & 1.14 (t, J = 7.0 Hz, 3H), 1.32 (t, J = 7.0 Hz, 3H),
2.32 (s, 3H), 3.04 (dd, J = 14.0, 5.0 Hz, 1H), 3.38 (dd, J = 14.0, 11.0 Hz, 1H), 4.06-4.14 (m, 2H), 4.26-4.30 (m,
2H), 4.57 (dd, J = 11.0, 5.0 Hz, 1H), 6.09 (s, 1H), 6.24 (s, 1H), 7.14 (d, J = 8.0 Hz, 2H), 7.34 (s, 1H),7.56 (d, J =
8.5 Hz, 2H), 7.71 (s, 1H), 8.42 (br, 1H ), 9.26 (s, 1H), 11.11 (s, 1H); *C NMR (CDCl, 125 Hz), § 13.7, 14.2,
20.9,24.1,45.7,61.2, 63.4,89.8, 109.8, 110.7, 120.2, 126.5, 129.4, 133.6, 135.4, 142.8, 149.4, 150.4, 155.4,
160.1, 161.5, 162.5, 168.7, 206.6.

CO,Et

Br~ jEtOZC

2f, yellow solid, m.p.124-126°C. 'H NMR (CDCls, 500 Hz) 5 1.12 (t, J = 7.0 Hz, 3H), 1.34 (t, J = 7.0 Hz, 3H),
2.33 (s, 3H), 3.08 (dd, J = 15.0, 4.5 Hz, 1H), 3.53 (dd, J = 14.0, 13.0 Hz, 1H), 4.02-4.05 (m, 2H), 4.28-4.32 (m,
2H), 4.51 (dd, J = 13.0, 4.5 Hz, 1H), 7.14 (d, J = 7.5 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 7.5 Hz, 2H),
7.54 (d, J = 8.0 Hz, 2H), 7.61 (s, 1H), 8.33 (br, 1H), 9.23 (s, 1H), 11.18 (s, IH); *C NMR (CDCls, 125 Hz), 5
13.7, 142,209, 24.1,51.7, 61.3, 63.5,90.6, 120.3, 122.7, 126.8, 128.4, 129.4, 130.8, 131.9, 133.8, 134.6,
135.3, 149.3, 155.9, 160.1, 161.8, 162.6, 169.2, 207.9. HRMS (ESI-TOF) Calcd for CaoHoBrN;06S™ ([M+H])
626.0954. Found 626.0936.

CO,Et

Tr=

C|/©

N
EtO,C

29, yellow solid, m.p.131-133 °C. "H NMR (CDCls, 500 Hz) & 1.13 (t, J = 7.5 Hz, 3H), 1.34 (t, J = 7.0 Hz, 3H),
2.38 (s, 3H), 3.09 (dd, J = 15.0, 5.0 Hz, 1H), 3.54 (dd, J = 15.0, 12.0 Hz, 1H), 4.02-4.07 (m, 2H), 4.29-4.33 (m,
2H), 4.53 (dd, J = 12.0, 5.0 Hz, 1H), 6.93 (d, J = 7.5 Hz, 2H), 7.22 (d, J = 8.0 Hz, 3H), 7.32 (d, J = 8.0 Hz, 2H),
7.48 (s, 1H), 7.49 (d, J = 7.5 Hz, 1H),7.62 (s, 1H), 7.88 (s, 1H), 8.22 (br, 1H), 9.23 (s, 1H), 11.13 (s, 1H); "*C
NMR (CDCly, 125 Hz), § 13.7, 14.2,21.5,24.1, 51.7, 61.3, 63.5,90.7, 117.4, 120.9, 125.0, 126.9, 128.5, 129.1,
130.4, 134.0, 134.6, 137.8, 138.8, 149.3, 155.9, 160.1, 161.8, 162.6, 169.1, 207.8. HRMS (ESI-TOF) Calcd for
CaoHp0CIN;O6S™ (IM+H]") 582.1460. Found 582.1463.

sS4



CI/©

N
EtO,C

2h, yellow solid, m.p.150-152°C. "H NMR (CDCls, 500 Hz) & 1.12 (t, J = 7.0 Hz, 3H), 1.33 (t, J = 7.5 Hz, 3H),
3.10 (dd, J = 15.0, 5.0 Hz, 1H), 3.52 (dd, J = 15.0, 12.0 Hz, 1H), 4.00-4.07 (m, 2H), 4.28-4.32 (m, 2H), 4.53 (dd,
J=12.0,5.0 Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 7.20 (d, J = 8.0 Hz, 2H), 7.31-7.35 (m, 4H), 7.60 (s, 1H), 7.66 (d,
J=8.0 Hz, 2H), 9.24 (s, 1H), 11.13 (s, 1H); °C NMR (CDCl;, 125 Hz), § 13.7, 14.2, 24.3, 51.8, 61.3, 63.4, 90.8,
120.4, 124.3, 126.6, 128.4, 129.0 (2C), 130.6, 134.2, 134.5, 137.9, 149.3, 156.0, 160.4, 161.8, 162.7, 169.4,
207.9. HRMS (ESI-TOF) Caled for CogHy7CIN;OS™ ([M+H]") 568.1303. Found 568.1278.

CO,Et Cl

Iz

A

N
EtO,C

2i, yellow solid, m.p.201-203 °C. "H NMR (CDCls, 500 Hz) & 1.13 (t, = 7.0 Hz, 3H), 1.33 (t, = 7.5 Hz, 3H),
3.11 (dd, J = 15.0, 5.0 Hz, 1H), 3.52 (dd, J = 15.0, 12.0 Hz, 1H), 4.01-4.07 (m, 2H), 4.28-4.32 (m, 2H), 4.53 (dd,
J=12.0, 5.0 Hz, 1H), 7.21 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.31 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.5
Hz, 2H), 7.62 (s, 1H), 8.06 (br, 1H), 9.25 (s, 1H), 11.25 (s, 1H); *C NMR (CDCls, 125 Hz), § 13.7, 14.2, 24.3,
51.7,61.3,63.5,90.9, 121.5, 126.2, 128.4, 128.9, 129.0, 129.1, 130.5, 134.0, 134.5, 136.5, 149.4, 155.9, 160.4,
161.8, 162.6, 169.4, 207.9. HRMS (ESI-TOF) Caled for CosHyCLN;O6S* (IM+H]") 602.0913. Found 602.0917.

CO,Et

C|/©

N
EtO,C

2j, yellow solid, m.p.190-192°C. "H NMR (CDCl, 500 Hz) & 1.11 (t, J = 7.0 Hz, 3H), 1.37 (t, J = 7.5 Hz, 3H),
2.87 (d, J=5.0 Hz, 3H), 3.02 (dd, J = 15.0, 4.5 Hz, 1H), 3.51 (dd, J = 15.0, 12.0 Hz, 1H), 3.98-4.05 (m, 2H),
4.28-4.35 (m, 2H), 4.49 (dd, J = 12.0, 5.0 Hz, 1H), 7.19 (d, J = 8.5 Hz, 2H), 7.32 (d, J = 8.5 Hz, 2H), 7.60 (s,
1H), 8.69 (br, 1H), 9.14 (d, J = 5.0 Hz, 1H), 9.19 (s, 1H); °C NMR (CDCls, 125 Hz), § 13.7, 14.2, 24.2, 25.4,
51.6, 61.3, 63.3,90.6, 126.3, 128.3, 128.8, 130.7, 134.2, 134.3, 149.4, 156.1, 161.7, 162.7, 163.3, 169.4. HRMS
(ESI-TOF) Calcd for Co3H,sCIN;O4S™ ([M+H]Y) 506.1147. Found 506.1149.
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2K, yellow solid, m.p.126-128°C. "H NMR (CDCls, 500 Hz) 5 1.06 (t, J = 7.0 Hz, 3H), 1.34 (t, J = 7.0 Hz, 3H),
3.05 (dd, J = 15.0, 5.0 Hz, 1H), 3.54 (dd, J = 15.0, 12.0 Hz, 1H), 3.92-4.04 (m, 2H), 4.27-4.34 (m, 2H), 4.50 (dd,
J=12.5,5.0 Hz, 1H), 4.54-4.66 (m, 2H),7.18-7.19 (m, 3H), 7.24-7.27 (m, 1H), 7.31-7.38 (m, 6H), 7.54 (s, 1H),
8.21(br, 1H), 9.15 (s, 1H), 9.61 (s, 1H); *C NMR (CDCly, 125 Hz), § 13.7, 14.3,24.3, 42.9, 52.4, 61.1, 63.2,
90.8, 126.4, 127.2, 127.6, 128.3, 128.5, 128.6, 128.7, 129.0, 135.6, 138.3, 149.2, 156.3, 161.7, 162.6, 162.8,
168.9, 208.3. HRMS (ESI-TOF) Caled for CsH3oN;0,S* ([M+H]") 548.1849. Found 548.1845.

CO,Et

OQN/©

N
EtO,C

21, yellow solid, m.p.154-156°C. "H NMR (CDCls, 500 Hz) & 1.10 (t, J = 7.0 Hz, 3H), 1.35 (t, J = 7.0 Hz, 3H),
3.08 (dd, J = 15.0, 4.0 Hz, 1H), 3.61 (dd, J = 15.0, 12.0 Hz, 1H), 3.99-4.03 (m, 2H), 4.31-4.36 (m, 2H),
4.58-4.65 (m, 3H),7.34-7.36 (m, 4H), 7.58 (d, J = 8.5, 2H), 7.59 (s, 1H), 7.90 (br, 1H), 8.09 (d, J = 8.5, 2H),
9.23 (s, 1H), 9.49 (s, 1H); C NMR (CDCls, 125 Hz), 5 13.7, 14.2, 24.3, 43.0, 52.0, 61.4, 63.6, 90.0, 123.6,
126.3, 127.4, 127.5, 128.6, 128.7, 130.5, 138.0, 143.4, 147.7, 149.5, 155.5, 161.7, 162.5, 162.6, 170.0, 208.2.
HRMS (ESI-TOF) Calcd for C,0H,0N405S" ([M+H]") 593.1700. Found 593.1701.

I11. Synthesis and analytical data of 3

Q/ O s
AN
MH + CNCHCOEL  pay (100% mol) /© N ONTTO
_
s s CH5CN, 80 °C
Im °

To the mixture of 1m (361 mg, 1.0 mmol) and ethyl isocyanoacetate (0.136 mL, 1.2 mmol) in CH3;CN (5 mL)
was added DBU (0.152 mL, 1.0 mmol) in one portion at room temperature. The reaction mixture was heated to
80 °C and stirred for 7 h, the substrate 1m was consumed as indicated by TLC. Then the resulting mixture was
cooled to room temperature and poured into ice-water (50 mL) under stirring. The precipitated solid was
collected by filtration, washed with water (3 x 10 mL), and dried in vacuo to afford the crude product 3, which

was purified by flash chromatography (silica gel, petroleum ether : ethyl acetate =2 : 1, V/V) to give 3 (290 mg,
61 %).

S6



3, white solid, m.p.286-288 °C. "H NMR (CDCls, 500 Hz) & 0.9 (s, 9H), 1.23 (t, J = 7.5 Hz, 3H), 2.37 (s, 3H),
2.94 (dd, J = 6.0, 2.5 Hz, 1H), 3.06 (dd, J = 6.0, 2.5 Hz, 1H), 3.22-3.41 (m, 4H), 3.53 (d, J = 6.0 Hz, 1H),
4.11-4.16 (m, 2H), 4.82 (d, J = 6.0 Hz, 1H), 7.23-7.27 (m, 4H); °C NMR (CDCls, 125 Hz), § 14.0, 21.1, 27.9,
32.8,37.0,37.4,49.8, 54.3,58.5, 61.3, 74.8, 114.8, 127.2, 130.0, 137.3, 139.2, 163.5, 173.2, 185.5, 190.7.
HRMS (ESI-TOF) Caled for CoyHsN20,S,” ([M+H'T") 475.1719. Found 475.1714.

IV. Preparation of intermediate 4c

OH O
Q/ CN/\CozEt I Q/

(1eq)

DBU(0.5eq)
CH3CN,rt

MeO

MeO Et0,C

1c 4c

To the mixture of 1c (411 mg, 1.0 mmol) and ethyl isocyanoacetate (0.113 mL, 1.0 mmol) in CH;CN (5 mL)
was added DBU (0.076 mL, 0.5 mmol) in one portion at room temperature. Then stirred for about 1 h, the
substrate 1¢ was not consumed as indicated by TLC, quenching the reaction. Then the resulting mixture was
poured into saturated aqueous NH4CI solution (50 mL) under stirring. The precipitated solid was collected by
filtration, washed with water (3 x 10 mL), and dried in vacuo to afford the crude product 4c, which was purified

by flash chromatography (silica gel, petroleum ether : ethyl acetate =2 : 1, V/V) to give 4c (162 mg, 31 %).

MeO

4c, yellowish solid. 'H NMR (CDCls, 500 Hz) & 0.92 (t, J = 7.5 Hz, 3H), 2.34 (s, 3H), 2.69 (dd, J = 19.0, 6.0 Hz,
1H), 3.03 (dd, J = 19.0, 12.0 Hz, 1H), 3.26-3.28 (m, 1H), 3.46-3.49 (m, 3H), 3.80 (s, 3H), 3.89-3.97 (m, 3H),
6.86 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H),7.36-7.38 (m, 4H), 9.53 (s, 1H), 14.63 (s, 1H); *C NMR
(CDClLs, 125 Hz), 5 13.5,20.9, 34.4, 41.5, 41.7, 42.9, 55.3, 62.9, 74.6, 78.0, 99.4, 113.8, 121.0, 128.6, 129.7,
129.9, 134.2, 134.7, 159.6, 164.6, 164.9, 169.3, 171.0.
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V. Copies of NMR spectra for compounds 2a-2l, 3m, 4c

STAMDARD PROTON PARAMETERS

Archive dirsctory: sexport/nome/1iuy/vnersys/data
Sample directory:

Pulse Sequence: sipul

Solvent: COCY3
Anblent teaparature

Filer man
INOVA-500  “NENUSOO"

Relax. delay 1.000 sec
Pulse 45.0 dQ’r!!s
Ac ime 1.892 sec

q. tim
widih B152.5 hz
8 repetition
OBSERVE  H1, 439,8025800 HHz
paTa PROCESSING
T size §5536
Total time ® min, 23 sec
|
= | l
2 | |
o - | | .
- “
= -
= o
- -
l JL. . S
- p T . : T i T ; T -
13 12 11 10 .9 B et v § 5 .4 .. .3 .2 o -0 ppm
= £ P Paipting mewm = & M ae
= : = Re= gz 2 8 ¢ :
- B - Gt it - o= - = o oo

STANDARD CARBON PARAMETERS

Archive directory: fexport/home/sliuy/vomrsys/data & = M
Sample directory: L H
File: CARBON .

Pulse Sequence: sZpul N

Solvent: COC)

preme 78 c‘xaaan.s 3 cl EtO,C 2a

-87
“NENUSOO*

Relax. delay 1.000 sec
Fulse 45.0 degrees

Acqg. t 1.300 sec
Width .4 Hz
ll“ repetitions

BSERVE C13, 125.6754
DECOUPLE  H1, 499.8050
Fower 40

77.287
77.041
76.784

HHz
MHZ

__e

on during acquisition
of f_during delay
WALTZ:

T2-16 modulated .-
DATA PROC e
Line broadening 1.0 Mz - .-fq a
FT size 131072 “gagﬁzg wa
Total tise 6 hr, 24 min, 53 sec A0 == - :_{
-
P ==
] J
= S
-0 ] - |
et . - @ B
2.8 2 = -
i : 2 H
o - o - - -
g 3 E z g
e - <
a L} H
’
- R . . - . R e A L vy . r : . . I e
220 200 1a0 160 140 1zo 100 a0 ] 40 20 (] ppm
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STANDARD PROTOM PARAMETERS

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

Pulse Sequence: sZpul

Solvent: CDCI3
Ambient temperature
File: 1831

IROVA=500 “NENUS00=
Relax. d 000 sec
Pulse 45 Feat
Acg. tim 2 sec
Width 5313.2 Hz

B repetitions

OBSERVE W1, 453.8025896 WMz
DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

4.003

CO,Et

Et0,C

2b

2
"
5 -
L
T T R B e i T T T T T e NI N w e o e o e e o R
16 14 12 v 10 v 8 . o & 8 L - v v w =0 ppm
& L == S2= ¥ 3 E 22
= = 4 aa sss ° @ - -
N
¢
STANDARD CARBON PARAMETERS 0
Archive directory: Jexport/home /ouyy /vnarsys/data
Sampl ractory:
Pulse Sequence: sZpul
Solvent: CDC13
Ambient temperature
1-14-87
“NENUSDO®
wdn
T £32
Son8s
Total time 2 hr, 56 sec _;:,::‘;,:
STRENE
H -
3 o 1S
- = e Fe
$EHY  giis i w8 35
2lce 28 Sems . 2 N e
g g23% % Ehng 3 g <
5 : z z = z
~ =
= 0
 RARRAR T
T T T r  ARASRSEENEEEEEEEEEE LSRR RERE T T T T T T T T
z2zo 200 180 160 140 120 1 80 11 an 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home/1iuy /vrmreys data
Sample directory:

Pulse Sequence: sZpul

Solvent: COC13
Ambient temparature
File: 1760
INOVA-500 “NENUSDO*

Belax. delay 1.000 sec
Pulte 45.0 degrees
- 1
fons
BSERVE K1, 493.8025899 WHz
ESSING

DATA
FT size 65536
Total tise 0 min, 23 sec

7.95%
7.265
6.764

11.17%
8.220
7.774
7.60%
7.151
7.134
5.747

2c

wn

0.78§
0.88{
1881
3
o
1714

e

STANDARD CARBON PARANETERS
Archive directory: Sexpori/hOme /ouyy/vrmreys data
Sample directory:

Pulse Sequence: sipul

Solvent: CODC13
e t L rature
7

Relax, delay 0.500 sec
Puls rees

Acq. time

Width 31421.8 Wz

704 repetitions
OBSERVE C13, 125.6754669 WHz
DECOUPLE H1, 499.8050905 WMz

Line broadening 1.5 Hz
size
Total time 2 hr, 3 min, 31 sec

149.204
135.412
133.6869

114.078

207.769

91.318

0.87§
1.73§

1,815 |
2.76{
1.08{

N76.729

1004, |

z.85]

2.47{
2.524

24.303

14,187
13.720

20.882

LR A A B n AR AR s AR YT T T T

2z0 zon 180 160 140 121
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STANDARD PROTON PARAMLTERS

Archive directory: sexport /home/1luy /vaarsys data
Sample directory: N
File: PROTON H

Pulse Sequence: sipul
Solvent: COC13

Temp. 7.5 C / 280.6 K
nm\:-sne “NENUSOO"

2d

Relax. delay 1.000 sec

8 repetitions

M1, 499.8025902 WHz
ESSING

FT size 65536

Total tise 0 min, 23 sec

g8
EHIELTLE i 3
28 Tie U882 1= S35, g
: k| 5ad <338 :
1I2 ‘_—1[1 ll. ’! T TeRy * Trrrr 1 T .i T T T
- 6 ot Py [ 5 d o 4 2 1 n
g ] g £ 58 : 6= £ 3 3 L] P
= - o - me - S o = N - e
CO,Et
N 2

STANDARD CARBON PARAMETERS (, ‘ &
Archive directory: L /home /11 s /data

rchive drectory: Jesport/hone/1uy/vmerey o HS

File: CARBON

N
Pulse Sequence: '}
”lllﬂtj CE:::S et 0 “‘\ J“P H
T 3.5, 108 K < | N’

“RENUS 00" o} =

Relax. delay 1.000 sec Et0,C 2d

77.245
76.988
76.732

titions
OBSERVE C13, 125.6754675 WHz
DECOUPLE H1, 499.8050905 WHz
r 40 a8

ition

Line broadening 1.0 Hz
FT size 131072
Total time 6 hr, I4 min, 53 sec

s
g Re
- = 3%
g= s L i4
2% 23 o 2% H
2 - 2= == ¥ & & 3
H E e = H 31
H Z W[ = = % 8
H H ] H :
J (- - “ |
e e e e L . ————
220 200 1280 160 140 120 100 80 60 a0 20 0 ppm
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STANDARD PROTON PARAMETERS

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

Fulse Sequence: sZpul

Solvent: COC13

Ambient temperature

tr
=500 “NENUSO0D™

. delay 1.000 sec
45.0 degrees

1.882 sec
4.8 Hz

tions
H1, 499.8025901 WHz

e
Total tise 0 min, 23 sec

7.708

7.567
7.5%50
7.3%7

8.422

2.288

e = . OO0

.86

STANDARD CARBON FARAMETERS

Archive directory: sexport/home/cuyy/vrariys/data
Sample directory:

Pulse Seguence: sZpul
Solvent: CDC13
Ambient temperature

user: 1-14-87
File: r
INOVA-500 “NENUSOO™

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acg. t 1.300 sec

Width 31421.8 Hz

4864 repetitions

OBSERVE C13, 125.6754680 WHZ
DECOUPLE  H1, 499.8050305 WHz
Power 40 dB

cont inuous 1y on
WALTZ=16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, S6 sec

162.545

206 .578
168.687

870§

142838

135.43%
133.600

120.213

ﬁ
|

110.748

100,775

.93, |

0.974

89.834

0.81q
2.5%

S 76,702

63,434
61.171

1.404

1,009 |

3.88{

45.743

|

=
]

13.704

24.116

— 20,885

] |

~-0.064

T
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STANDARD PROTON PARAMETERS
Archive directory: fexport/home ouyy/vnersys/data

Sample diractory:

Pulse Sequance: slpul
Solvent: COC13
Ambient temperature
File: g

INOVA-508 “NENUSDO"

Relax. delay 1.000 sec

Fulse e85

fAeg. t 852 sec

Width 8389.8 Hz

& repetitions

OBSERVE  H1, 499.8025895 WHz
OATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

4.227

8.330

7.248
7.148
7.133

4.530

a

=

2f

1.103

STANDARD CARBON PARAMETERS

0.82+

0.704

Archive directory: /export/homa/ouyy/vnersys /data
sa 4

mple
Pulse Sequence: sipul

rectory:

File: g62%
ﬂlﬂ“-g 00 “MENUSOO*

Relax, delay 0.500 sec
Pulse 45.0 degrees
hcq, tine 1,900 sec
Width 31
5312

[
OBSERVE
DECOUPLE

13 5. 675467
M1, 499.805090%5

0 4B
uou
WALTZ-16

51y
modulated
ING

DATA PROCESS:

Line broadening 1.5 Hz
FT size 131072

Total time 2 hr, 56 sec

207.876

A

mHz

169.225

148.322

L

120.312

134,558

135.275
133.828

i

0.8%9¢
1.834

1864, |

77.229
26 Al

—

76.722

1.004

Loty |

61.293

|

3.004

51.744

|

2.714
2.724

Br

[

=0 ppm

2f

24.104
20.903

I

T T T T T T T T

2z0

zon

180

T

160

T T
140 120

S13

T
100

T

40

20

ppm



b COzEt
N 2
¢ 1 0
STANDARD FROTON PARAMETERS o HS
Archive directory: /export/home/ouyy/vrarsys/data
Sample directory:

= N
Fulse Sequence: s2pul w H
Solv: CDC13 —
Ambient temperature N
File: 9878
INOVA-500  *HENUSOO" Cl

Et0,C 2g

delay 1.000 sec
0 degrees
.82 sec
Tdtn 8988.5 Hz
repetitions
QBSERVE M1, 498.802581% WHz
PROCESSNG

DATA
FT size 65536
Total time 0 min, 23 sec

R
P
L1
Wi
L]

1.141

s

1.604
1.354
126
1.112
-0.000

=

—

10

oo, |

ro—|

-0 ppm

....
~

072,
e
w

n.csr_

0.68{ J

2134, |

2704
0.74{
1.98§
1.274
3.804

a.uL_

o
]
o

STANDARD CARBON PARAMETERS

Archive directory: fexport/home ouyy/vrarsys/data
e directorys
Pulte Sequence: sZpul

Solvent: CDC1
Ambient tempe
4-87

ture

Fite: giid Cl
INOVA-500 “NENUS0O0™

Relax. delay 8.500 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Ul:th 31421.8 Hz

20000 l‘l-EllH.lanl L
OBSERVE C13, 125.6754642 WMz

ECOUPLE  H1, 499.80%0905 MHz

Powar 40 dB

cont {nuous Ty on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 15 hr, 4 min, 41 sec

N 76.748

169.134
14%.341
138.792
137.843
134.577
133.997
117.438
24.097
21.508
14.200
15.743
=0.018

207 .677
90.715
——63.537
51.718

1 Ll Al

T T T T T YT T T TR T T T T T T T

zzn zon 180 160 140 1zo 100 &0 60 40
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STANDARD PROTON PARAMETERS

Archive directory: fedport/home fouyy /vnarsys /data
Sample directory:

Pulse Sequence: sZpul
Solvent: CDC13
fmbient temperature
File: pa3D

INOVA-500 “NENUSO00=

Helax. delay 1.000 sec
Pulse 45.0 degress
A

3.096
3.087

2h

FT size 65538 - 2
Total time 0 min, 23 sec EE H
-EI' =
-~
5
-
[ i
m I ' —
T —rT T T T T —T T T T T T T T T T T
13 12 L1 10 , 9 TP | [ E youd o o8 2 .ol -0 ppm
H S oo — B B2 % L
- - e - e o -
STANDARD CARBON PARANETERS
Archive directory: /export/home /ouyy/vrarsys/data
Sample directory:
Pulse Sequence: sZpul
Solvent: COC1S
Asbient temperature
-14-87 CI
2 “MENUSO0O0™
. delay 0.500 sec il w
Uegrees -1 L
3 B
o B
&
£
cont {nuaus ly on ©
WALTZ-16 modulated L J.
DATA PROCESSING 3414
Line broadening 1.5 Hz s
FT size 131072 - |BETs
Total time 3 hr, 56 sec FEEEEE]
s .
a 5
g2 i
s .z e 18
. SRT & 38 ; “L . S j
o Has 2 e .
¥ REef o 393 : = s
g & ra i ‘
&
- T T T T T T T T T T T T R ) T T
2zi zon 1a0 160 1an 1zo 100 &0 60 40 20 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexportshome /ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13
JLmperature
0 “NEWUS00®

Relax. delay 1.000 sec

Fulse 45. rees

Acq. time 1.832 sec
Hz

ons
BSERVE _ H1, 493.8025903 WHZ
PROCESSING

DATA
FT size 65538
Total time 0 min, 23 sec

11.2%3
9.247

7.203

1z i1 10 9

0.46+¢
0.444

STANDARD CARBON PARAMETERS

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

Pulse Seguence: sipul
Solvent: COC

ons
OBSERVE Cl3, 125.6754632 WHz
DECOUPLE H1, 499.8050905 MHz

a0 d8
cont inuous 1y on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

169,385
162.572
155.914

207.89%

148.372

.39,

1.29¢

136.526
134,543
134.047

128,976

128,942

128.412
126.222
121.481

90.887

0.484
0.974

1014 |

77.256
77.000
76.744

£

LELE

0.514

e $3.518
51.744

0.0

1.36¢
1.374

24.318

-

32
5

ppm

=0

2i

' LB B e

T T
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STANDARD PROTON PARANETERS

Archive directory: sexport home | iuy /voarsys data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDCI13
Asbient temperature

File: mddd
INOVA-500 “NEWUS00=

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. tims 1.892 sec
Width 9313.2 Wz
8 repetitions

HI, 498.8025873
DATA PROCESSING
FT 5ize 65535
Total time 0 min, 23 sec

—r—r ————T7 T T T T L T T T
10 —d - ] v e T 3 5 e - B 4 v -l -8 ppm
= b 3 %3 g4 =2 =1 an s =
= & 2 =0 .o i T T =T %
—-— s s we - b o - - L]
STANDARD CARBON PARAMETLRS
Archive directory: /export/home /ouyy/vrmreys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: COC1Z
Ambiant t‘.‘.ldl\ll’.
us, 14-87
222
HER
.8 Hz wRE
repstitions
OBSERVE C13, 125.6754655 WHz kl’|
DECOUPLE  H1, 499.8050305 MHz
Power 40 dB
cont inuous Iy on
WALTZ-18 modulated
DATA FROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec
s wd
u = ne e = 2R
ne - me = 5 =2
1 = % - ;=
SEEg § 3E)|ex g il @ 3=
- 1 s -
AR 1 : ”

2z0 200 180 160 140 120 100
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STANDARD PROTON PARAMETERS

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

Pulse Sequence: s2pul wt
nt: COC13
| nt temperature
File: n543
INOVA-500  “NENUS00"

Relax, delay 1.000 sec
Pulse 45.0 o5

i MR AnsTsesSEerononTTolonnen
NoEE = ZZssemans
1,832 sac a:nn“NE:==:===-g$$=mevnunnn

~-1.071

5 -
Hi, 499.862E801
DATA PROCESSING nEe
FT size 65536 ]
Total time 0 min,

T i

9,608
9.157
3.149
8.208
7.545,,
://‘

=

—r—rrT

-
11 10 9 o 8 -0 ppm

.93
0.904
L] ﬂl-l
1325 ]
1.084
1.004, |
3.104
§:00

STANDARD CARBON PARAMETERS

Archive directory: fexport/hone ouyy /vesrsys data
Sample directory:

Pulse Sequence: sZpul

Solvent: CDCIS

Ambignt temperature

user: 1-14-87
File: nS82
INOVA-500 “NEMUSO00"

Relax. delay 0.500 sac
45.0 degrees

N 76,724

—77.252

tione
C13, 125.8754617 WHz
DECOUPLE M1, 499.805080% MMz
Power 40 dB

cont inuous 1y on
WALTZ=16 modulated
DATA PROCESSING

Line broadening 1.5 Mz

FT size 131072 K
Total time 3 hr, 56 sec

129,041
128,744

128.347
\- t 127.614
127.189

-
g2
<%
J

162.820
162.578
161.744
o

156.304
149.215

168.883

138.270

135.622
136,359
90.803

—_ 320

52.370

42.935

24.30%

08.278

| ” ‘ I I ) .

T T T T T T T T T rrrTYTTTTTTTT

T T
220 200 180 160 140 120 100 80 60 a0 20 3 pem
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home /Ouyy/voersys/ data
e directory:

Fulse Sequence: sZpul
Solvent: COC13
Ambient temperature
File: q706

INOVA-500 "NENUSDOD™

Relax. delay 1.000 sec

1, 493.8025912 Wz
ssing

DATA
FT size 65536
Total time 0 min, 23 sec

a
H
S
= 0
- T 13
B3 |
] =
3z |
= . |
e ] I
2ozfR88~ =
1 1 R
- BT 0
EE g H .
.=
5
2
h A A ‘,UL
T e . ey T oy ; B
11 10 .9 B e w ¥ 6 5 e b - 3 2 s sk =0 ppm
E ‘ERE =52 3 = ] L]
s s ] P - s . u
STANDARD CARBON PARANLTLRS
Archive directory: fexport/home ouyy/vnmrsys /data
Sample directory: N
Pulse Sequence: s2pul H
Solvant: COC13
Ambient temperature
User: =14-87
Filer nS81
INOVA-500 “MENUSOO™ 2'
Relax L 0.500 sec L3313
Pulse Uagrees wnex
- 1.300 sec e
Hz e
itions
C13, 125.6754622 MHZ
DECOUPLE  H1, 4998050905 MHz
r 40 dB
continuously on
ILTZ-16 modulated
DATA PROCELSSING
ne broadening 1.5 Hz
FT size 131072 -
Total time 3 hr, 56 sec =8
gnag
B, s
g
FaRE
g -
~ 58 - .
Lags’] 2 £
b S8% L] e
d g3 s b

169,962
155.478

s
z
H

—_— 106271
—_123.638
90.002
e 83 . 567
51.954
43,023
24.337

—— bl . [

" u

N s e B R e T

220 200 180 160 140 120 100 80 60 a0 20 i pon
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home;)iuy/vomrsys/data
Sample directory:
Pulse Sequence: sZpul
Solvent: COCI3
Nt temperature
File: 1564

5t
INOVA-S500  “NENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 I‘llgl"ll
Acg. time 1.892 sec
Widih 8313.2 Hz

tions
OBSERVE W1, 499 8025835 WHz

Total time @ min, 23 sec

5,084
0.98¢

STANDARD CARBON PARAHETERS
Archive directory: /export home ouyy/wrmriys/date
Sample directory:

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

Fil
INOVA-380  “NEWUSOO"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acqg. time 1.300 sec
Width 31421.8 Hz
576 repetitions

OBSERVE C13, 12

DECOUPLE N1, 4%
Power 40 dB

754669 WHz
050905 MHZ

cont inuously on
WALTZ-16 modulated
FROCE:

DATA
Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

130.008
127.1%%

137.331

190.673

185.481
163.533

~—139.208

114,843

17.258
=

ST

74.814

6§1.309

58.497
54.255

49,806

8.1

3.084

27.881

21.079

13.968

T T ARERAERERSEEES T

T T
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STAMOARD PROTON PARAMETERS

Archive directory: export nomes]iuy /visrsys data
Sasple directory:

Pulte Sequence: s2pul
Solv COC13
Ambignt tesparature
File: 19
INOVA-508 “NENUSOO"
delay 1.000 sec
P 0 innu
Acq. & 892 sac
Width %3

Belax,
Puls

2 Hz
8 repetitions
oum@g H1, 493.8025304 WHZ
DATA PROCESSING
FT size 65536
Total time © min, 23 sec

—4

T T L i e ™T L e | T T — T T T T T

~ 14 12 1 . & W 6 Ly wrore w oo 2 w -0 ppm
H ] e 2= 258 & B H
- = B - e HAS S om o

T

STANDARD CARBON PARAMETERS.

Arehive actory: fexport/home/1iuy/vnmrsys sdate B
Te d ctory:

Filer CARBON

Sanp ¥ if
MeQ ™ —
Pulse Sequence: s2pul
Tvent: COC1S

4c
)
OBSE| €13, 125.6754679 WHz AETRe
DECOUPLE H1, 4998050995 WHz it
Power 40 anm2
on during acquisition LEEES
of f_du e u{ b -
WALTZ-16 modulated
DATA PROCESSING
ine broadening 1.0 Hz
FT size 131072 — @
Total time 6 hr, 24 nin, 53 sec ] 2
H ] -
- a =
E = 2 =
£ 2= 3 5 ]
= -3 % w " -
3 = a 44
L] R haw Lt 5
Cht} o = ] =
w T 2 - " L] -
] 4] - -] = 5
- = ~ T -
E] = E
H -
- L]
H L I L) ' |
T RS RER RS T T T R e e T T T T T T T T
220 200 180 160 14n izo ] &0 60 a1 20 ppm
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VI. ORTEP drawing of compound 2a, 3 and 4c
1. FIGURE S1 ORTEP drawing of compound 2a

‘ I
C20 C1904A

3. FIGURE S1 ORTEP drawing of compound 4c

N
SH
Et0,C

MeO

VII. Crystal data for 2a, 3 and 4c

2a: CssHs56C1,NgO5S,, yellow, Mr = 1164.11, monoclinic, space group C2/c, a=19.816(3), b=
8.6000(13), ¢ =32.975(5) A, a =90.00, p = 94.488(3), y = 90.00°, V = 5602.3(15) A*, Z = 4, pcalcd =
1.380, T =293(2) K, 15290 reflections (5543 unique), 370 refined parameters, R = 0.0656 (5543 data
with I > 20(1)), wR2(F2) = 0.1462. The hydrogen atoms were refined as rigid groups. CCDC

S22



deposition number: 801575 (2a). These data can be obtained free of charge via
www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data Center, 12
Union Road, Cambridge CB21EZ, UK; fax: (+44)1223-336-033; or deposit@ccdc.cam.ac.uk).

3: CoHyoN6O15S6, yellow, Mr = 1423.86, triclinic, space group R-3, a =19.425(4), b =19.425(4), c =
33.628(4) A, 0.=90.00, f = 90.00, y = 120.00°, V = 10989(3) A*, Z = 6, pcaled = 1.291, T = 293(2) K,
18636 reflections (4343 unique), 312 refined parameters, R = 0.0547 (4343 data with [ > 20(1)),
wR2(F2) = 0.1060. The hydrogen atoms were refined as rigid groups. CCDC deposition number:
801574 (3). These data can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html
(or from the Cambridge Crystallographic Data Center, 12 Union Road, Cambridge CB21EZ, UK fax:
(+44)1223-336-033; or deposit@ccdec.cam.ac.uk).

4c: Cy7HpgN»O5S,, white, Mr = 524.63, monoclinic, space group P21/n, a = 15.0260(16), b =
11.9842(13), ¢ = 15.5208(16) A, a.=90.00, p = 111.297(2), y = 90.00°, V = 2604.0(5) A*, Z = 4, pcalcd
=1.338, T=293(2) K, 14319 reflections (3854 unique), 336 refined parameters, R = 0.0411 (3854 data
with I > 20(1)), wR2(F2) = 0.1022. The hydrogen atoms were refined as rigid groups. CCDC
deposition number: 798180 (4c). These data can be obtained free of charge via
www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data Center, 12
Union Road, Cambridge CB21EZ, UK; fax: (+44)1223-336-033; or deposit@ccdc.cam.ac.uk).
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