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General information

All commercially available reagents were used without further purification unless otherwise stated.
Reactions were monitored by thin layer chromatography (TLC), column chromatography
purifications were carried out using silica gel. Proton nuclear resonance (‘H NMR) spectra were
recorded on 300 MHz spectrometer in CDCl; and carbon nuclear magnetic resonance (°C NMR)
spectra were recorded on 75 MHz spectrometer in CDCl; using tetramethylsilane (TMS) as
internal standard. Methanedichloride was freshly distilled from CaH, before use; other solvents
(THF, Et,0 and toluen) were freshly distilled from sodium. Racemates were obtained by reactions
using amounts of thiourea. Catalysts 1a-1c,' 1d* and 1f-1h’ were prepared according to the
literature, o,B-unsaturated 7y-butyrolactam 2a was synthesized according to the reported

4
procedure.

General procedure for preparation of a-ketoesters .

A solution of aryl bromide (24 mmol, 1.2 equiv.) in anhydrous THF was added to Mg turnings (28
mmol, 1.4 equiv.) and external heating under argon atmosphere. The reaction mixture was
refluxed gently for 30-40 min. and then it was cooled to room temperature, before conveying it to
a dropping funnel. The Grignard reagent was added dropwise to a solution of diethyl oxalate (20
mmol, 1.0 equiv.) in THF at -78°C. The reaction mixture was warmed to 10°C within 1 hour and
then was quenched by the addition of 10% HCI solution. The organic layer was separated, the
aqueous layer was extracted with diethyl ether and the combined organic layer was washed with
brine, dried over MgSO, and evaporated. The residue was purified by flash column
chromatography on silica gel to give pure aryl a-ketoesters in 55-65% yields.

B,y-Unsaturated a-ketoester 3q was prepared according to the literature.®

Ethyl 4-phenyl-phenylglyoxylate

O
OEt

Ph ©
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'H NMR (300 MHz, CDCl;) § 8.10 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.5 Hz, 2H), 7.68 — 7.63 (m, 2H),
7.57 —7.38 (m, 3H), 4.48 (q, J = 7.1 Hz, 2H), 1.45 (t, J = 7.1 Hz, 3H); °C NMR (75 MHz, CDCL;) &

185.88, 163.77, 147.53,139.37, 131.11, 130.62, 129.00, 128.61, 127.45, 127.30, 62.34, 14.09.

General procedure for the direct asymmetric aldol addition/isomerization of

o,p-unsaturated y-butyrolactam with aryl a-ketoesters

o Boc
0 @) N
cat. 1b (15 mol%) _ —

tﬁNBoc + Ar1)J\R3 CH,Cl,, 30 °C Ho/?)
2a 3 Ary 4 Rj

R3= COzEt, PhCO, COzt—BU, PO(OEt)z

To a solution of aryl a-ketoesters 3 (0.3mmol, 1.5 equiv) in CH,Cl; (0.4 mL) was added catalyst 1b
(0.03 mmol, 0.15 equiv) followed by a,B-unsaturated y-butyrolactam 2a (0.2 mmol, 1.0 equiv).
The reaction mixture was stirred at 30°C until the consumption of 2a, the progress of which was
monitored by TLC analysis (30 h).The solvent was then removed under vacuum. The residue was
purified by silica gel chromatography (hexane/ AcOEt= 3/1 to 2/1 as eluent) to afford the desired

addition product 4.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-phenylethyl)-2-0x0-2,5-dihydro-1H-pyrrole-1-

carboxlate (4a)

Boc
N

The ee value determination was carried out using chiral high-performance
liquid chromatograph (HPLC) with Chiracel IA-H colum (hexane/2-propanol

= 98/2, 1.0 ml/min, tpgor = 11.9 min, tpine = 17.2 min, 99% ee). oily liquid,

78% vyield; [a]p>"=-3.39 (c = 1.0, CHCLs); '"H NMR (300 MHz, CDCl;) & 7.65
—7.62 (m, 2H), 7.43 — 7.32 (m, 3H), 6.70 (t, J = 2.0 Hz, 1H), 4.60 (s, 1H), 4.41 — 4.15 (m, 4H), 1.55 (s,
9H), 1.28 (t, J = 7.1 Hz, 3H) ppm; >C NMR (75 MHz, CDCl3) § 171.96, 167.59, 149.40, 141.27,
141.10, 137.66, 128.43, 128.30, 126.06, 83.41, 75.36, 62.95, 49.59, 28.04, 13.96 cm™'; HRMS calcd for

C19H23NNa06 (M+H)+ 384. 1425, found 384.1418.
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tert-Butyl 3-((diethoxyphosphoryl)(hydroxy)(phenyl)methyl) -2-0xo-2,5-dihydro-1H-pyrrole-
1-carboxlate (4b)

EOC The ee value determination was carried out using chiral high-performance

liquid  chromatograph  (HPLC) with  Chiracel IA-H colum

g (OE1), (hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 19.5 min, tminor = 28.9 min,
0% ee). oily liquid, 45% yield; [a]p™ = 0 (c = 1.0, CHCl5); '"H NMR (300
MHz, CDCl3) 8 7.69-7.66 (m, 3H), 7.40 — 7.27 (m, 3H), 6.02 (d, J = 21.4 Hz, 1H), 4.37 (dd, J = 4.0,
2.0 Hz, 2H), 4.32 — 4.13 (m, 2H), 3.94 — 3.80 (m, 1H), 3.73 — 3.54 (m, 1H), 1.53 (s, 9H), 1.33 (t, J=
7.1 Hz, 3H), 1.06 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCls) & 169.30, 169.13, 149.02, 141.15,
141.09, 138.21, 135.90, 131.12, 128.85, 128.21, 128.17, 128.08, 128.04, 126.41, 126.35, 83.78, 74.90,
64.42, 64.32, 64.25, 64.14, 49.91, 27.97, 16.52, 16.45, 16.24, 16.17cm™";*'P NMR (121 MHz, CDCL;)

8 16.93; HRMS calcd for C,0H,sNO,P (M+H)" 426.1684, found 426.1676.

tert-Butyl 3-(1-hydroxy-2-oxo-1,2-diphenylethyl)-2-0x0-2,5-dihydro-1H-pyrrole-1-carboxlate
(40)

The ee value determination was carried out using chiral high-performance
liquid chromatograph (HPLC) with Chiracel IA-H colum (hexane/2-propanol

= 98/2, 1.0 ml/min, tmajor = 15.8 min, tpiner = 17.5 min, 0% ee). oily liquid,

53% yield; [a]p™ = 0 (¢ = 1.0, CHCls); '"H NMR (300 MHz, CDCl;) & 7.97 —
7.89 (m, 2H), 7.60 — 7.52 (m, 2H), 7.47 — 7.24 (m, 4H), 6.47 (t, J = 1.9 Hz, 2H), 5.58 (s, 1H), & 4.38
(dd, J=20.2, 2.0 Hz, 1H), 4.19 (dd, J = 20.2, 2.0 Hz, 1H), 1.56 (s, 9H); "*C NMR (75 MHz, CDCl3) &
198.38, 169.31, 149.26, 141.82, 140.83, 137.64, 134.07, 132.80, 130.89, 128.83, 128.36, 127.87,
125.44, 83.63, 81.90, 50.00, 28.00cm™”; HRMS calcd for C;oH,sNOg (M+H)™ 394.1668, found

394.1649.

(R)-tert-butyl 2-0x0-3-(2,2,2-trifluoro-1-hydroxy-1-phenylethyl)-2,5-dihydro-1H-pyrrole-1-

carboxylate (4d)
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The ee value determination was carried out using chiral high-performance
liquid chromatograph (HPLC) with Chiracel IA-H colum (hexane/2-propanol

= 90/10, 1.0 ml/min, tmgjor = 7.8 mMin, tminer = 8.2 min, 0% ee). white solid,

81% yield; 'H NMR (300 MHz, CDCl3) & 7.74 — 7.52 (m, 2H), 7.43 — 7.34 (m,
3H), 7.31 — 7.17 (m, 1H), 5.99 (s, 1H), 4.41 (d, J= 2.0 Hz, 2H), 1.54 (s, 9H); °C NMR (75 MHz,
CDCls) 5 168.60, 148.82, 140.85, 135.88, 134.34, 129.15, 128.40, 126.68, 84.13, 49.88, 27.92cm™";

HRMS calcd for C;7H;sF3sNNaO4 (M+H)" 380.1088, found 380.1080.

(R)-tert-Butyl 3-(2-tert-butoxy-1-hydroxy-2-oxo-1-phenylethyl)-2-0xo0-2,5-dihydro-1H-
pyrrole-1-carboxlate (4e)

The ee value determination was carried out using chiral high-performance

Boc
N

liquid  chromatograph  (HPLC) with  Chiracel IA-H colum

(hexane/2-propanol = 100/0.1, 0.5 ml/min, tmsjor = 4.0 min, tminor = 6.1 min,

77% ee). oily liquid, 88% yield; [o]p™’ = -0.202 (c = 1.0, CHCls); '"H NMR
(300 MHz, CDCl3) & 7.65 — 7.62 (m, 2H), 7.42 — 7.27 (m, 3H), 6.62 (t, J = 2.1 Hz, 2H), 4.49 (s, 1H),
4.23 (qd, J=20.1, 2.1 Hz, 2H), 1.55 (s, 9H), 1.48 (s, 9H); *C NMR (75 MHz, CDCls) & 170.90, 167.21,
149.46, 141.73, 140.84, 138.16, 128.20, 128.14, 126.11, 84.03, 83.12, 75.34, 49.42, 28.03, 27.74cm’;

HRMS caled for CyHysNOg (M+H)"390.1926, found 390.1911.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-m-tolylethyl)-2-ox0-2,5-dihydro-1H-pyrrole-1-
carboxlate (4f)

BOC  The ee value determination was carried out using chiral high-performance

O]

Ho@p liquid chromatograph (HPLC) with  Chiracel IA-H colum
mOEt (hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 11.4 min, tyiner = 15.1 min,
99% ee). oily liquid, 79% yield; [a]p™’= -1.87 (¢ = 1.0, CHCl;); 'H NMR

(300 MHz, CDCls) 8 7.47 (s, 1H), 7.41 — 7.38 (m 1H), 7.30 — 7.25 (m, 1H), 7.72 — 7.71 (m, 1H), 6.71 (t,
J=2.0 Hz, 1H), 4.59 (s, 1H), 4.40 — 4.13 (m, 4H), 2.37 (s, 3H), 1.55 (s, 9H), 1.28 (t, J= 7.2 Hz, 3H);
C NMR (75 MHz, CDCl3) & 171.95, 167.64, 149.35, 141.17, 141.10, 138.02, 137.48, 129.09, 128.08,
126.49, 123.10, 83.32, 75.32, 62.81, 49.55, 27.98, 21.53, 13.91cm™; HRMS calcd for CpH,sNOg

(M+H)* 376.1758, found 376.1755.
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(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-p-tolylethyl)-2-o0x0-2,5-dihydro-1H-pyrrole-1-
carboxlate (4g)

BOC  The ee value determination was carried out using chiral high-performance

0]
HO"‘-HET liquid chromatograph (HPLC) with  Chiracel [A-H colum
m (hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 9.6 MiN, tminor = 23.2 min,
99% ee). white solid, 75% yield; [o]p™’=-2.178 (c = 1.0, CHCl;); '"H NMR
(300 MHz, CDCl;) 6 7.52 — 7.50 (m, 2H), 7.21 — 7.18 (m, 2H), 6.71 (t, J= 2.0 Hz, 1H), 4.56 (s, 1H),
438 —4.11 (m, 4H), 2.36 (s, 3H), 1.55 (s, 9H), 1.28 (t, J = 7.1 Hz, 3H); °C NMR (75 MHz, CDCl;) &
172.07, 167.61, 149.41, 141.34, 141.05, 138.19, 134.71, 128.98, 125.94, 83.35, 75.24, 62.85, 49.56,

28.02, 21.05, 13.96cm™; HRMS caled for CooHasNOg (M+H)376.1767, found 376.1755.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-1(4-methoxyphenyl)-2-oxoethyl)-2-0x0-2,5-dihydro-
1H-pyrrole-1-carboxlate (4h)

Boc The ee value determination was carried out using chiral high-
performance liquid chromatograph (HPLC) with Chiracel IA-H colum

(hexane/2-propanol = 98/2, 1.0 ml/min, tmgjor = 9.3 min, tyiner = 10.9

min, 98% ee). oily liquid, 79% yield; [a]p™’ = -0.187 (¢ = 1.0, CHCl);
'H NMR (300 MHz, CDCl3) & 7.56 — 7.53 (m, 2H), 6.93 — 6.90(m, 2H), 6.72 (t, J = 2.0 Hz, 1H), 4.56
(s, 1H), 4.40 — 4.14 (m, 4H), 3.82 (s, 3H), 1.55 (s, 9H), 1.28 (t, J = 7.1 Hz, 3H); °C NMR (75 MHz,
CDCly) & 172.08, 167.57, 159.51, 149.34, 145.12, 141.42, 140.98, 129.61, 127.82, 127.30, 113.54,
83.29, 74.95, 62.79, 55.21, 49.52, 27.97, 13.92cm’'; HRMS caled for CyoH,sNO; (M+H)™ 392.1715,

found 392.1704.

(R)-tert-Butyl 3-(1-(biphenyl-4-yl)-2-ethoxy-1-hydroxy-2-oxoethyl)-2-oxo0-2,5-dihydro-1H-
pyrrole-1-carboxlate (4i)

Eoc The ee wvalue determination was carried out using chiral
high-performance liquid chromatograph (HPLC) with Chiracel IA-H

colum (hexane/2-propanol = 98/2, 1.0 ml/min, tminor = 10.1 min, tpgjor =
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13.9 min, 99% ee). oily liquid, 88% yield; [a]p™’=-2.952 (c = 1.0, CHCls); '"H NMR (300 MHz,
CDCly)  7.62 — 7.57 (m, 2H), 7.67 — 7.56 (m, 4H), 7.34 — 7.26 (m, 2H), 7.40 — 7.33 (m, 1H), 6.79 (t, J
= 1.9 Hz, 1H), 4.64 (s, 1H), 4.42 — 4.18 (m, 4H), 1.56 (s, 9H), 1.30 (t, J = 7.1 Hz, 3H); *C NMR (75
MHz, CDCLy) & 171.91, 167.58, 149.38, 141.24, 141.15, 140.31, 136.65, 128.80, 127.52, 127.05,
126.98, 126.53, 83.40, 75.27, 63.00, 49.61, 28.02, 13.98cm™; HRMS caled for CysHyNOg (M+H)"

438.1929, found 438.1911.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-o-tolylethyl)-2-0xo0-2,5-dihydro-1H-pyrrole-1-
carboxlate (4j)

The ee value determination was carried out using chiral high-performance

Boc
N

liquid chromatograph (HPLC) with Chiracel IA-H colum (hexane/2-propanol

= 98/2, 1.0 ml/min, tmajor = 7.0 min, tminer = 10.4 min, 99% ee). oily liquid,

51% yield; [o]p™’ =-1.87 (¢ = 1.0, CHCl;); 'H NMR (300 MHz, CDCl;) & 7.23
- 7.14 (m, 4H), 6.67 (t, J = 2.0 Hz, 1H), 5.02 (s, 1H), 4.39 - 4.31 (m, 4H), 2.38 (s, 3H), 1.57 (s, 9H),
1.32 (t, 3= 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;) 5 171.86, 168.27, 149.30, 141.08, 138.72, 137.08,
136.32, 132.49, 128.54, 126.73, 125.70, 83.60, 78.54, 62.60, 49.62, 28.02, 21.38, 14.03cm’'; HRMS

caled for CoH,sNOg (M+H) " 376.1760, found 376.1755.

(R)-tert-Butyl 3-(1-(4-bromophenyl)-2-ethoxy-1-hydroxy-2-oxoethyl)-2-0x0-2,5-dihydro-1H-
pyrrole-1-carboxlate (4k)

Boc The ee value determination was carried out using chiral high-

@]
HO J— performance liquid chromatograph (HPLC) with Chiracel IA-H colum
“,
¥ OEt
(hexane/2-propanol = 100/0.5, 1.0 ml/min, tmajor = 13.5 min, tyiner = 17.2
O
Br min, 92% ee). oily liquid, 77% yield; [a]p™ = -1.52 (c= 1.0, CHCl;); 'H

NMR (300 MHz, CDCls) & 7.67 — 7.35 (m, 4H), 6.71 (t, J = 2.0 Hz, 1H), 4.61 (s, 1H), 4.44 — 4.10 (m,
4H), 1.55 (s, 9H), 1.28 (t, J = 7.2 Hz, 3H); °C NMR (75 MHz, CDCl;) § 171.51, 167.37, 149.24,
141.02, 140.82, 136.76, 131.40, 127.93, 122.71, 83.46, 74.97, 63.13, 49.59, 27.98, 13.91cm’’; HRMS

caled for CjoHy,BrNOg (M+H)462.0545, found 462.0523.

(R)-tert-Butyl 3-(1-(4-chlorophenyl)-2-ethoxy-1-hydroxy-2-oxoethyl)-2-0x0-2,5-dihydro-1H-
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pyrrole-1-carboxlate (41)

Boc The ee value determination was carried out using chiral high-
N

HO performance liquid chromatograph (HPLC) with Chiracel IA-H colum

OEt
(hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 7.3 Min, tminer = 22.4 min,

Cl 99% ee). oily liquid, 75% yield; [a]p™ = -2.581 (c = 1.0, CHCls); 'H
NMR (300 MHz, CDCl3) § 7.54 - 7.51 (m, 2H); 7.40 — 7.34 (m, 2H), 6.71 (t, = 2.0 Hz, 1H), 4.63 (s,
1H), 4.39 — 4.15 (m, 4H), 1.55 (s, 9H), 1.28 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;) & 171.58,
167.38, 149.23, 141.01, 140.88, 136.20, 134.43, 128.42, 127.59, 83.45, 74.91, 63.10, 49.58, 27.96,

13.89cm™'; HRMS caled for C,oH,,CINOg (M+H) " 396.1228, found 396.1208.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-(4-(trifluoromethyl)phenyl)ethyl)-2-oxo-2,5-
dihydro-1H-pyrrole-1-carboxlate (4m)

EOC The ee value determination was carried out wusing chiral
high-performance liquid chromatograph (HPLC) with Chiracel IA-H

colum (hexane/2-propanol = 100/0.1, 0.5 ml/min, tmsjer = 21.6 min,

tminor = 23.1 min, 99% ee). oily liquid, 71% yield; [a]p™’=-4.236 (C =
1.0, CHCl;); 'H NMR (300 MHz, CDCl;) § 7.82 — 7.80 (m, 2H), 7.68 — 7.66 (m, 2H), 6.71 (t, J=1.9
Hz, 1H), 4.70 (s, 1H), 4.43 — 4.19 (m, 4H), 1.56 (s, 9H), 1.30 (t, J = 7.1 Hz, 3H); °C NMR (75 MHz,
CDCly) 8 171.35, 167.35, 149.25, 141.67, 141.05, 140.72, 126.68, 125.30, 125.25, 83.60, 75.17, 63.33,

49.65,28.01, 13.93cm™"; HRMS calcd for CyoH,,FsNOg (M+H)430.1491, found 430.1472.

(R)-tert-Butyl 3-(2-ethoxy-1-(4-fluorophenyl)-1-hydroxy-2-oxoethyl)-2-o0xo0-2,5-dihydro-1H-
pyrrole-1-carboxlate (4n)

Boc The ee value determination was carried out using chiral high-performance
liquid chromatograph (HPLC) with Chiracel IA-H colum

(hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 8.7 min, tminor = 17.7 min,

96% ee). oily liquid, 67% yield; [o]p""=-6.96 (c = 1.0, CHCls); '"H NMR
(300 MHz, CDCl3) & 7.69 — 7.59 (m, 2H), 7.13 — 7.02 (m, 2H), 6.71 (t, J = 2.0 Hz, 1H), 4.63 (s, 1H),
442 — 4.16 (m, 4H), 1.55 (s, 9H), 1.28 (t, J = 7.1 Hz, 3H); °C NMR (75 MHz, CDCl;) § 171.75,

167.43, 161.00, 149.25, 141.10, 140.96, 133.42, 133.38, 128.03, 127.92, 115.27, 114.99, 83.40, 74.90,

S7



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

63.00, 49.56, 27.95, 13.88cm™'; HRMS calcd for C,9H,,FNOg (M+H)" 402.1335, found 402.1323.

(R)-tert-Butyl 3-(1-(3-chlorophenyl)-2-ethoxy-1-hydroxy-2-oxoethyl)-2-0x0-2,5-dihydro-1H-
pyrrole-1-carboxlate (40)

EOC The ee value determination was carried out using chiral
high-performance liquid chromatograph (HPLC) with Chiracel 1A-H

colum (hexane/2-propanol = 98/2, 1.0 ml/min, tmjor = 9.4 Min, tyinor =

15.6 min, 99% ee). oily liquid, 74% yield; [o]p™ =-3.061 (c = 1.0,
CHCls); '"H NMR (300 MHz, CDCl3) § 7.67 — 7.66 (m, 1H), 7.54 — 7.52 (m, 1H), 7.38 — 7.30 (m, 2H),
6.73 (t, J= 2.0 Hz, 1H), 4.64 (s, 1H), 4.39 — 4.17 (m, 4H), 1.56 (s, 9H), 1.29 (t, J = 7.1 Hz, 3H); °C
NMR (75 MHz, CDCl3) & 171.42, 167.35, 149.23, 141.13, 140.70, 139.73, 134.39, 129.52, 128.63,
126.43, 124.33, 83.46, 74.89, 63.17, 49.60, 27.98, 13.90cm”; HRMS calcd for C;oH,CINO,

(M+H)"396.1214, found 396.1208.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-1(3-methoxyphenyl)-2-oxoethyl)-2-0x0-2,5-dihydro-
1H-pyrrole-1-carboxlate (4p)

EOC The ee value determination was carried out using chiral
high-performance liquid chromatograph (HPLC) with Chiracel 1A-H

colum (hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 17.2 min, tminer =

19.5 min, 99% ee). oily liquid, 88% yield; [a]p™ = -1.654 (c = 1.0,
CHCL3); '"H NMR (300 MHz, CDCLy) § 7.24 — 7.20 (m, 1H), 7.20-7.17 (m, 2H), 6.91— 6.87 (m, 1H),
6.73 (t, J=2.0 Hz, 1H), 4.62 (s, 1H), 4.39 — 4.17 (m, 4H), 3.82 (s, 3H), 1.55 (s, 9H), 1.29 (t, J= 7.1 Hz,
3H); °C NMR (75 MHz, CDCl3) 8§ 171.79, 167.53, 159.52, 149.30, 141.17, 140.99, 139.20, 129.20,
11833, 113.91, 111.64, 83.30, 75.20, 62.88, 55.19, 49.54, 27.96, 13.91cm”; HRMS calcd for

CyHysNO7 (M+H)" 392.1708, found 392.1704.

(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-1(naphthalene-1-yl)-2-oxoethyl)-2-ox0-2,5-dihydro-1H-

pyrrole-1-carboxlate (4q)
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The ee wvalue determination was carried out using chiral
high-performance liquid chromatograph (HPLC) with Chiracel IA-H

colum (hexane/2-propanol = 98/2, 1.0 ml/min, tmajor = 12.2 min, tminer =

41.1 min, 99% ee). oily liquid, 54% yield; [a]p™ = -1.97 (c = 1.0,
CHCl3); '"H NMR (300 MHz, CDCl;) & 8.19 (s, 1H), 7.89 - 7.84 (m, 3H), 7.70 - 7.67 (m, 1H),
7.53 - 7.50 (m, 2H), 6.71 (t, = 1.9 Hz, 1H), 4.73 (s, 1H), 4.41 — 4.14 (m, 4H), 1.56 (s, 9H), 1.29 (1, J
= 7.1 Hz, 3H); ®C NMR (75 MHz, CDCl;) § 171.92, 167.59, 149.37, 141.30, 141.21, 134.96, 133.04,
132.90, 128.45, 127.91, 127.48, 126.58, 126.38, 125.42, 123.81, 83.41, 75.47, 63.03, 49.64, 28.02,

13.98cm™; HRMS caled for Cp3H,sNOg (M+H)"412.1775, found 412.1755.

tert-Butyl 3-(4-tert-butoxy-3,4-dioxo-1-phenylbutyl)-2-0x0-2,5-dihydro-1H-pyrrole-1-
carboxlate (4r)

The ee value determination was carried out using chiral high-
performance liquid chromatograph (HPLC) with Chiracel IA-H colum

OtBu (hexane/2-propanol = 80/20, 1.0 ml/min, tyinor = 10.2 min, tmgjor = 16.1

min, ee 96%, dr 7:1). oily liquid, 61% yield; [a]p™’ = 6.915 (c = 1.0,
CHCl;); '"H NMR (300 MHz, CDCLy) § 7.37 — 7.24 (m, 3H), 7.21 — 7.17 (m, 1H), 7.17 — 7.16 (m, 1H),
7.00 — 7.97(m, 1H), 4.81— 4.78 (m, 1H), 4.42— 4.36 (m, 1H), 3.16 (dd, J = 18.1, 9.7 Hz, 1H), 2.82 (dd,
J=18.1, 5.0 Hz, 1H), 1.65 (s, 9H), 1.50 (s, 9H); °C NMR (75 MHz, CDCls) & 192.92, 169.17, 159.94,
149.19, 147.40, 138.37, 129.02, 128.18, 127.88, 127.71, 84.29, 83.79, 66.30, 40.38, 35.58, 28.15,

27.68cm’'; HRMS caled for Cp3HaoNOg (M+H)"438.1892, found 438.1887.

X-ray structure of 4g.
(R)-tert-Butyl 3-(2-ethoxy-1-hydroxy-2-oxo-1-p-tolylethyl)-2-0xo0-2,5-dihydro-1H-pyrrole-1-

carboxlate (CCDC: 921456)
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Clz

o
Bond precision: C-C=0.0032 A Wavelength =0.71073
Cell: a=9.941 (4) b=7.947 (3) c=12.485(4)
Alpha =90 beta = 94.403 (4) gamma = 90

Temperature: 296K

Calculated Reported
Volume 983.4 (6) 983.4 (6)
Space group P 21 P2 (1)
Hall group P 2yb
Moiety formula C20 H25 N 06
Sum formula C20 H25 N 06 C20 H25 N 06
Mr 375.41 375.41
Dx, gem™ 1.268 1.268
V4 2 2
Mu (mm™) 0.094 0.094
F000 400.0 400.0
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F000’ 400.22

h, k, Imax 11,9, 14 11,9, 14
Nref 1870 [3468] 3376

Tmin, Tmax 0.981, 0.986 0.982, 0.986
Tmin’ 0.981

Correction method = MULTI — SCAN

Date completeness = 1.81/0.97 Theta (max) = 24.990

R (reflections) = 0.0326 (3109) wR2 (reflections) = 0.1070 (3376)
S=1.031 Npar = 250

Reference

1 T. Okino, Y. Hoashi and Y. Takemoto, J. Am. Chem. Soc., 2003, 125, 12672.

2 S.-Z. Nie, Z.-P. Hu, Y .-N. Xuan, J.-J. Wang and X.-M. Li and M. Yan, Tetrahedron Asymmetry,
2010, 21, 2055.

3 (a) M. A. Calter, J. Org. Chem.,, 1996, 61, 8006; (b) S. France, H. Wack, A. E. Taggi, A. M.
Hafez, T. R. Wagerle, M. H. Shah, C. L. Dusich and T. Lectka, J. Am. Chem. Soc., 2004, 126,
4245,

4 Z. Tian, M. W. Rasmussen and S. J. Wittenberger, Org. Proc. Res. Dev., 2002, 6, 416.

5 (a) X. Creay, J. Org. Chem., 1987, 52, 5026-5030; (b) N. J. A. Martin, X. Cheng and B. List, J.

Am. Chem. Soc., 2008, 130, 13862—13863.

6 L. Gremaud and A. Alexakis, Angew. Chem., Int. Ed., 2012, 51, 794.
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HPLC results

Boc
N

O.lOi g
<
1 ~
=) 1 S
< -
0.057
0.00— ANEEA ~ o\
—_— 77—
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 11.968 3102131 50.49 127350 bb Unknow
2 17.046 3041515 49.51 54862 bb Unknow
0.10-
5
< 0,057 o
1 =
i S
000\ S " ANTA
000 200 400 600 800 1000 1200 1400 1600 1800 2000
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 11.931 3216219 99.80 127878 bb Unknow
2 17.152 6481 0.20 339 bb Unknow
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BB RS R R R RS EA RS R AR R RN AR
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 19.508 141235189  49.45 2178662 bb Unknow
2 28.883 144370221 50.55 1682835 bb Unknow

0.80]

0.607

U

< 0.40]
0.20]
2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00

minutes

JAN VAN

Entry Retention Time Area Area(%) Height IntType Peak Type
1 19.511 60007529 5049 934572 bb Unknow
2 28.880 58851108 49.51 696030 bb Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.407

I O U
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 15.269 15388825 50.44 371557 bv Unknow
2 16.779 15123210 49.56 325782 vb Unknow

— T T T T B e B B e B o L e e
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 15.767 41645092 49.12 851798 bV Unknow
2 17.489 43137672 50.88 758840 \'AY% Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 90/10, flow rate 1.0 ml/min)

1.00-
2 o.swi
0.00- —— fdtnt— o - VAN —
0.00 2.00 400 6.00 8.00 10,00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 7.926 12178264 49.18 1020300 bV Unknow
2 8.304 12586863 50.82 927083 vb Unknow
2,00
5 il
T 1.00-
000 T ] L A R ﬂ R
0.00 2.00 4.00 6.00 8.00 10.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 7.817 29811898 48.02 2094248 BV Unknow
2 8.224 32275676 51.98 1933002 \'AY% Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 100/0.1, flow rate 0.5 ml/min)

1201
1.004
0.80]
0.60]
0.407
0.20]
0

! ! [ ! ot oo oo L
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
minutes

6.022

AU

Entry Retention Time Area Area(%) Height IntType Peak Type

1 4.079 4258411 50.68 1173846 bb Unknow
2 6.022 4144571 49.32 708904 bb Unknow
2.00
1.50
‘3( 1.00
O e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 4.035 8605742 88.57 2204851 bb Unknow
2 6.069 1110458 11.43 19638 bb Unknow
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7 [92)
. 8
<
0.20 S
2 i
0.00| p— ‘ — | YA e i—
0.00 2.00 400 6.00 8.00 10,00 12.00 14.00 16.00 18.00 20,00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 11.360 8863623 50.90 314490 bb Unknow
2 14.953 8551420 49.10 160220 bb Unknow
o.4o;
1 =
2 i
0.20-|
4 [ee]
. S
I S A 7
0.00- e
0.00 2.00 4.00 6.00 8.00 10.00 12,00 14.00 16.00 18.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 11.383 13866305 99.28 462651 bb Unknow
2 15.078 100158 0.72 2546 bb Unknow

S17



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.20—

AU
o
[

?\\\\.?\\\\

0.0

; ; — ; ; — — ; — — ; — — ; — —
0.00 5.00 10.00 15.00 20.00 25.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 9.547 3229192 50.73 212815 bb Unknow
2 23.033 3136659 4927 48658 bb Unknow
O.40i
2 0.20{ D
|
000 = =

7 — I L R B B — T
0.00 5.00 10.00 15.00 20.00 25.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 9.588 5960858 99.82 385066 bb Unknow
2 23.152 10536 0.18 513 bb Unknow
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4h

HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.06 0
1 Te)

] N
0.04 ¥
-, 004]
= ]
0.02]

0.00—

T T T T T T T T e e e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 9.258 833791 49.87 34600 bb Unknow
2 10.737 838290 50.13 48931 bb Unknow

0.10]

9.290

0.08]

0.061

U

< 0.04]

0.02]

0.001 ———

v oo orn oron oror oo v ! e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 9.290 1975554 99.02 72938 bb Unknow
2 10.850 19648 0.98 1076 bb Unknow
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4i

HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

1.50
1 (]
, 3
1.001 S 5
2 2
0.501 /\
00&7 r_ '’ °*® v T " ©° ¢ T 7 o 7' 1 —r v ¢ ¢ 7 ¢ °© ‘07 _7J 7 — 7'
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 10.483 18623349 51.00 757591 bb Unknow
2 14.007 17891128 49.00 501189 bb Unknow
0.401
) ] < =
2 020] 3 :
4 8 -
0.00- "

L o e e L B B L A e e e
400 500 600 700 800 9.00 10.00 11.00 1200 13.00 14.00 15.00 16.00 17.00

minutes

Entry Retention Time Area Area(%) Height Int Type
1 10.094 76293 0.61 3769 bb
2 13.847 12524924 99.39 352776 bb
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HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.257

0.207

10.888

0.15]
2
< 0.10]

0.057

700 750 800 850 9.00 950 10.00 10.50 11.00 11.50 12.00 1250 13.00 13.50 14.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 7.538 1686218 50.71 27957 bb Unknow
2 10.888 1639269 49.29 128164 bb Unknow
020, :
1 <
0.151 ™~
5) i
< 0.101
1 o
1 i
0.057 <
; S
O'OG“"\"“\“"\"“\‘“‘\"“\‘“‘\""\“"\‘“‘\““\““\““\““\
6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 1050 11.00 1150 12.00 1250 13.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 7.074 5832252 99.93 217231 bb Unknow
2 10.440 3905 0.07 194 bb Unknow
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4k

HPLC using an IA-H colum (hexane/2-propanol = 100/0.5, flow rate 1.0 ml/min)

1.007
0.807
- i
2 o.e(rE
0.40

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
minutes

— 7
18.00 20.00

Entry Retention Time Area Area(%) Height IntType Peak Type
1 13.521 67613342 49.99 968136 bb Unknow
2 16.049 67653337 50.01 1088316 bb Unknow

1 &
0.201 L .

2 . g
0.10] ~

] -
:w e
0'0&“‘\“‘\“‘\“‘\“‘\“‘\“‘\‘“\7“‘\“‘\“‘\
2.00 4.00 6.00 800 1000 1200 1400 1600 1800  20.00  22.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 13.526 26437259 95.85 269806 bb Unknow
2 17.181 1145794 4.15 17223 bb Unknow
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41

HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.801
0.60
2 0.401
0.20]
O'OO:“‘\‘ T’ N A A A A A A A A A R B
000 200 400 600 800 1000 1200 1400 1600 1800 20.00 22.00 24.00 26.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 7.622 7757896 50.11 257613 bb Unknow
2 22.626 7722508 49.89 107293 bb Unknow
0.30]
020"
2 ]
< 0.10] §
1 Q
O'OO>“‘\‘ T’ \‘7\"\“‘\“‘\7‘“\“‘\“‘\“‘\“‘\“
000 200 400 600 800 1000 1200 1400 16.00 1800 2000 22.00 24.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 7.310 8032624 99.91 299653 bb Unknow
2 22.398 6899 0.09 185 bb Unknow
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4m

HPLC using an IA-H colum (hexane/2-propanol = 100/0.1, flow rate 0.5 ml/min)

0.40 <
R 3
2 ] 8 g
g I3\
i M
0.00

B B e e e ey B ey B e e S
17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 21.239 8218503 4891 133728 bv Unknow
2 22.644 8584473 51.09 181443 vb Unknow
0.3&?
1 <
| 5
5 0.2&E o
0.10]
0.0&: ‘

TUQUUo00U 000 U000 U000 U000 [T 000Ul uv0iU U000 000000000000 1000 [T 000000070
17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 21.674 7433210 99.64 130144 bb Unknow
2 23.094 26825 0.36 1691 bb Unknow
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4n

HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.15%
: [ee]
2 7 o
] —
0.05 /\
e ———— uiu A WY | W—
0.00 200 400 6.00 8,00 10,00 1200 14,00 16,00 18100 20,00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 8.652 2627773 50.66 161622 bb Unknow
2 17.628 2559737 4934 45001 bb Unknow
o.2o{
= ]
< 010 N
1 ©
. S
000t e e
0.00 2.00 4.00 6.00 8.00 10,00 12,00 14,00 16.00 18100 2000
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 8.662 3900009 97.90 233293 bb Unknow
2 17.674 83735 2.10 2005 bb Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.06
i [{e)
o
— ™~
0.04 =]
D
< |
0.02
0'00>\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\
000 200 400 600 800 10.00 1200 1400 1600 1800 20.00 22.00 2400 26.00

minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 9.430 1364107 49.24 56402 bb Unknow
2 15.796 1406246 50.76 31349 bb Unknow
0.507
0.4(}2
0.3&?
D ]
< 1
0.207 o
] [}
] IT)
0.107 Te]
] -
0'00{“‘\‘“\H‘\“‘\‘7‘7“‘\“‘\“7‘\7“\“‘\“‘\“‘\
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 9.375 8308825 99.72 500062 bb Unknow
2 15.590 23220 0.28 1145 bb Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

o.oe—f
5 0.04
< ]
0.02]
0.00]
000 200 400 600 800 1000 1200 1400 1600 1800 2000  22.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 17.161 2635303 50.15 72368 bb Unknow
2 19.517 2619932 49.85 50237 bb Unknow
o.2cr§
0.155 —
) ]
< 0.10] o
] o
0.057 o
0.00 2.00 4.00 6.00 800 1000 1200 1400 1600 1800 2000  22.00
minutes
Entry Retention Time Area Area(%) Height IntType Peak Type
1 17.165 8477278 99.98 72368 bb Unknow
2 19.505 1747 0.02 86 bb Unknow
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HPLC using an IA-H colum (hexane/2-propanol = 98/2, flow rate 1.0 ml/min)

0.10°
0.08%
2 0.06*E
0.04
0.0ZE
0.0&i N JAN

R e A T e e B B L T B B S B
12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type

1 12.39 1753643 50.37 78901 bb Unknow
2 41.524 1728081 49.63 13808 bb Unknow
2,001
2 1.00{ o
] 3
4 —
0.007 N
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
minutes

Entry Retention Time Area Area(%) Height IntType Peak Type
1 12.216 56269146 99.91 2304100 bb Unknow
2 41.109 5561 0.09 164 bb Unknow

S28



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

4r

HPLC using an IA-H colum (hexane/2-propanol = 80/20, flow rate 1.0 ml/min)

N~
S ®
o 3

g
000 20 400 600 800 1000 1200 1400 1600 1800 2000

minutes

Entry Retention Time  Area Area(%) Height Int Type Peak Type

1 7.237 5731268  28.59 442328 bb Unknow

2 8.090 5532718  27.60 379156 bb Unknow

3 9.947 4389543  21.90 229486 bb Unknow

4 16.048 4391390 2191 133351 bb Unknow

0.10{
2 0.05{ ~ o §
0.00-| — AWAA i A\ ‘ m—— —
0.00 5.00 10.00 15.00 20,00 26.00

minutes

Entry Retention Time  Area Area(%) Height Int Type Peak Type

1 7.351 527315 11.72 37791 bb Unknow

2 8.252 39744 0.88 2924 bb Unknow

3 10.195 140679 3.13 7614 bb Unknow

4 16.144 3792602  84.27 116688 bb Unknow
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NAME zZnjiiz. 1y
EXPNO 57
PROCNO 1
Date_ 20121016
Time 19.56
o INSTRUM spect
NTOTOOTOONNSOWOT NI O~ < O N © o PROBHD = 5 mm PABBO BB-
CONVMITNANAONRN OO T M A O H O © 10 o PULPROG 2930
COHOMMMMMMMMOANNNNNNNN A 0O NN D 65536
ST T - (IS S RS I A I ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 128
Dw 80.800 usec
DE 6.50 usec
TE 288.7 K
D1 1.00000000 sec
TDO 1
—=—————— CHANNEL fl ======—=
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300004 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S$32


Administrator
新建图章


Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

NAME zhjl112.10
© o o © O O N O O EXPNO 58
o 0 < SESRE! < Mo o N O ®W < @ ™ © PROCNO 1
. . . . e < T O N ™M o el o o Date_ 20121016
— o~ o)} — @ 0 WO R Time 21.06
5o 5 SEo ool pEESY g & 2 o spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 363
DS 4
SWH 18028.846 Hz
E FIDRES 0.275098 Hz
oG A0 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677512 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME znjlilz.11
EXPNO 95
PROCNO 1
Date_ 20121127
Time 10.59
INSTRUM spect
AN AN MO AVOMNMAOANAIENNDANDOOINANNDOMAOI AN VODHFHF AOSFEOMOANRNOOMS MO MO o PROBHD 5 mm PABBO BB-
VOO ITNANNOODFTMNOEOONDMNMONOETNONETO AT ANOS OO AN T TN OO N LM 0O o PULPROG 2930
CLVOOMNMNONANNOATIONONMNMNINNNNNN = NNPPDOPPOWLOOOVOOVVNVINMNMO O o D 65536
T R A N e T T T e Tt T T e e e e SR S o o ;CS)LVENT CDClg
== DS 0
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 4
DW 80.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME zh9112.11

o™ NTNOONW O™ W O W EXPNO 29

0 OHONO 40N —AO O™ O NO WO NN — ™~ N0 S~ PROCNO 1

. . L T T . S TTOoOmoy TN A )} (o) 0 < N Date_ 20121127

o o OV — — O L) — O 0 0 W W O W . . . . . . Time 11.51

© © LLELIOONONNNNNNN [ B R S I o ~ © W INSTRUM spect

— e e B B B B e e e I I I S N R CR C R ] < o~ —
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3312
DS 0
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
———————— CHANNEL fl =———————=
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677509 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME zhjl12.11
EXPNO 94

™ PROCNO 1

o Date_ 20121127

6 Time 10.22

— INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 16
DS 4
SWH 49019.609 Hz
FIDRES 0.747980 Hz
AQ 0.6685172 sec
RG 203
DW 10.200 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 31p
Pl 12.90 usec
PL1 3.00 dB
PL1W 18.50620270 W
SFO1 121.4887762 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
ST 32768
SF 121.4948510 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME zZnjllz. 1l
EXPNO 68
PROCNO 1
Date_ 20121122
Time 10.37
o INSTRUM spect
o OO O M O 0 S PROBHD 5 mm PABBO BB-
© —HO T T MN O ) o PULPROG 2930
o] SO NN A A o] TD 65536
. . . . o
7S] e — ] SOLVENT CDC13
NS 8
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 128
Dw 80.800 usec
DE 6.50 usec
TE 288.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
SI 32768
SF 300.1300016 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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| INNN172g A
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

zhjl12.11
70

1
20121122
10.52
spect

5 mm PABBO BB-—
zgpg30
65536
cpCl3

202

4
18028.846
0.275098
1.8175818
203

27.733
6.50

288.4
2.00000000
0.03000000
1

CHANNEL f1l ====

29.38907051
754752953

CHANNEL f2 ====

waltzl6

1H

80.00

1.00

17.00
17.00
9.17820644
0.23054613
0.23054613
300.1312005
32768
75.4677520
EM

0

1.00

0

1.40
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NAME zZnjlls.us
EXPNO 8
PROCNO 1
Date_ 20130302
Time 16.48
o INSTRUM spect
O~ MWOWOOMAN O ~ o~ o o PROBHD 5 mm PABBO BB-
[Nl To e e N e CA [eo} — O ™ o PULPROG zg30
HOWMMOMOOMHNN [&)) < n N TD 65536
e N [Te) < s — | ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 64
Dw 80.800 usec
DE 6.50 usec
TE 289.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
SI 32768
SF 300.1300021 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME zh3113.03

o o~ N wMm IO~ EXPNO 9

) ') W M <O ™M NO ® fee) — PROCNO 1

. o . LI — < O (o0} o Date_ 20130302

% 2?4 g ;2:'2 Qzﬁ <r l\l\ko. o [\ Time 16.53

— — A N | 0 o~~~ < o~ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 35
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1IW 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677531 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME znjllz.1z
EXPNO 33
PROCNO 1
Date_ 20121211
Time 16.52
o INSTRUM spect
M MOMNANM®OANS LN LWL N O AT S - © o PROBHD = 5 mm PABBO BB-
T ANNN OO TONAA VMO NV O™ 0~ o PULPROG zg30
w@@wwvmmmmmmmwww SO M NNNN A A 0 < R TD 65536
N A A AR e ESHIS S I S IS — | ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
Dw 80.800 usec
DE 6.50 usec
TE 288.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300012 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S A I R

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0

A D M A

1.0 0.5 0.0 ppm

o

9.09- o
9.08

S41


Administrator
新建图章


Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

NAME zhjl12.11
o 0 ™ <0 omo EXPNO 62
® N < ~ 0 — N M —HNO M ~ ™ < PROCNO 1
. . L .. O OnMmM < O ™~ Date_ 20121121
o ™~ o — O © © O Time 21.23
5@ A ISR socsen 2 55 e
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 179
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1IW 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677525 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME zZnjllz.1u
EXPNO 73
PROCNO 1
Date_ 20121020
Time 15.50
o INSTRUM spect
~ < © N b= PROBHD 5 mm PABBO BB-
o~ n O " o PULPROG zg30
™ 0 M NN o TD 65536
| . SOLVENT cbcl3
~N — | NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 50.8
Dw 80.800 usec
DE 6.50 usec
TE 288.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
SI 32768
SF 300.1299995 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Wi} il A J
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NAME zh3112.10

o< N SO NW OO O EXPNO 70

o © M HoOoOS OO NN O N o < o~ o~ — PROCNO 1

. . e e e e N oM o) n o n o Date_ 20121020

— o~ N 0~ OO Mm . . Time 10.47

~ © ST ON NNNA M~ 00 N o N « INSTRUM spect

— o © [~ ™~~~ © < ~ ~ —
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 52
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 288.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1IW 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677547 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME znjilz.1vu

EXPNO 54

PROCNO 1

Date_ 20121016

Time 17.25

o INSTRUM spect

TwWoom ~ow MEOATANNDOANDIOMO OO — o~ o PROBHD = 5 mm PABBO BB-
NV~ H® O OO MNAN OMOMS OIS MO O © 0 o~ w0 o PULPROG 2930
OSSN N ODOOOMONNNNNNNNN — ™ 0 M NN D 65536
N~~~ 00 T T e T e ~ o I ;CS)LVENT CDClg

DS 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz

AQ 5.2953587 sec

RG 50.8

Dw 80.800 usec

DE 6.50 usec

TE 288.8 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 11.80 usec

PL1 0.00 dB

PL1W 11.55467796 W

SFO1 300.1318534 MHz

ST 32768

SF 300.1299998 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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NAME zhj112.10

~ — N mO O EXPNO 52

o © T Mo A~ oo < N O < 0 o~ < 0 PROCNO 1

. . o e e . M <O NN [ee) L0 o o o Date_ 20121016

[\ o)) — — o< 0L N . Time 16.52

-~ © ST OMn A O on Q o @ J009 INSTRUM spect

— — A A A A A © ™~ ™~~~ w© < o~ o~ —
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 169
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677520 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

.
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NAME zZnjllz.1L

EXPNO 40
PROCNO 1
Date_ 20121120
Time 19.46
o INSTRUM spect
N ~ 0 O H D OLW O~ N W0 A NN o o PROBHD = 5 mm PABBO BB-
om0 N Oy (N NHDWOWOIFTNOONO™ O MN n O~ wn o PULPROG zg30
N0 N oy o ™~ HMOMMMMHNNNNN N © N MmN N TD 65536
~ o~ 0 SIS IESIES IS S S ) — == | ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 45.2
Dw 80.800 usec
DE 6.50 usec
TE 288.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1299955 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME zhjl12.11

~ o~ — < NN O — N O < EXPNO 41

o 0 SOREEReN 0w m 0 0 NO O o — ~ o~ PROCNO 1

. . . .. I . N T NO WO ~ N L0 o o Date_ 20121120

N~ o o N0 H O o ™~ ™~ ™ . . Time 19.52

~ © 0 B NN — O~~~ o N 0w o ~ «” INSTRUM spect

— — — — — M~~~ 0 [Te} < o~ —
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 82
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1IW 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677547 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME zZnjllz.1L

EXPNO 63
PROCNO 1
Date_ 20121121
Time 21.36
o INSTRUM spect
O = ST WWOWWOWNANNMSOWWOS N WO S © O N o PROBHD 5 mm PABBO BB-
OSSO TN — O™~ O MmO NN O~ o PULPROG zg30
OMHMMOMOMOMOMOMOMOOMNNNNNN A A 0N oMo . TD 65536
ARSI S I RS RIS RS IS S S I S — | ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 57
DW 80.800 usec
DE 6.50 usec
TE 288.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300020 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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PULPROG
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SOLVENT
NS

DS

SWH
FIDRES
AQ
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NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

zhjl12.11
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1
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21.40
spect

5 mm PABBO BB-—
zgpg30
65536
cpCl3

134

4
18028.846
0.275098
1.8175818
203

27.733
6.50

289.3
2.00000000
0.03000000
1

CHANNEL f1l ====

29.38907051
754752953

CHANNEL f2 ====

waltzl6

1H

80.00

1.00

17.00
17.00
9.17820644
0.23054613
0.23054613
300.1312005
32768
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NAME zZnjllz. iz
EXPNO 38
PROCNO 1
Date_ 20121211
Time 19.27

o INSTRUM spect

™ © N © O~ © 0 O~ b= PROBHD 5 mm PABBO BB-—

N 0O MmMm— O ~ O T N O o PULPROG zg30

o MMM, ™M ™ oMo . TD 65536

. . . . o

[Te} ST RS S ~N — | ;CS)LVENT CDClg
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 161
Dw 80.800 usec
DE 6.50 usec
TE 288.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
SI 32768
SF 300.1300007 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME zhjl12.11
Toln o WON>NOMMO EXPNO 50
© ™~ ™ O~ O™~ o T N O © o o~ o~ s o~ PROCNO 1
. . L . N0 < oW e} Nej o ™ o Date_ 20121120
‘_‘g g Sﬁ%ﬁﬁﬁﬁg M ® -~ o [N o I~ — < Time 22.11
:H — B R e R R R A M~~~ o~ 0 < o~ o~ — INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 182
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677520 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME znjllz.1z
EXPNO 31
PROCNO 1
Date_ 20121211
Time 15.32
o INSTRUM spect
WANOMOO 4NNV OOM NOOOMNTOS~OOISTSO AN M o w© o PROBHD 5 mm PABBO BB-
DTS ANNNMNNOOMSWOLDWOAAO A~ OO TMNNO O O™ O O 0 N O © o PULPROG 2g30
LOVOVLTITITMOM®O®OND OMMMMMMMMONNNNNNN A N M N N D 65536
N . e . . o SOLVENT CDC13
A A N v s v i o — | NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
DW 80.800 usec
DE 6.50 usec
TE 288.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300006 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A A ) A I O

80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

S53


Administrator
新建图章


Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

NAME zhjl12.11
— o~ < — =0 oo~ o EXPNO 46
n ™ o~ o~ MmO I~ O N O O WY o~ o s} — PROCNO 1
. . L . T T N O N O — [fe} o o Date_ 20121120
HS g :gﬁ ;'3:1 ﬁ MmEE o ™ o ~ ™ Time 20.54
:|—¢ — A O~~~ 0~ o < ~ — INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 104
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1IW 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677539 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME znjilz.1vu
EXPNO 65
PROCNO 1
Date_ 20121019
Time 10.21
o INSTRUM spect
AN ONWORANMMO MO PO A OTNOMOONW—HMOM W N Moy o PROBHD = 5 mm PABBO BB-
O O WWMNS LN O AN~V TMONAOOWMS WO ® N O~ o PULPROG zg30
LV MMM®OND DS OMMMMMMMM®M®ONNNNN N MmN A D 65536
. o < SOLVENT CDC13
P A R R s v — 1 NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 36
DW 80.800 usec
DE 6.50 usec
TE 288.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1299958 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| e .

XS N I I

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

zhj112.10
66

1
20121019
10.25
spect

5 mm PABBO BB-—
zgpg30
65536
cpcl3

58

4
18028.846
0.275098
1.8175818
203

27.733
6.50

288.7
2.00000000
0.03000000
1

CHANNEL f1l ====

9.17820644
0.23054613
0.23054613
300.1312005
32768
75.4677547
EM

0

1.00

0

1.40

Hz
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NAME Znjlls. 1z

EXPNO 36
PROCNO 1
Date_ 20121211
Time 19.15
INSTRUM spect
T TO ™ © — D O OO NI OO N ™ N o © PROBHD 5 mm PABBO BB-—
N~ = AN OVOIHNNO M0 O © N O~ o PULPROG 2930
o~ N o~~~ ONHOHOHOHOHOH MO NNNNN 0 ™M NN o D 65536
S~~~ © R T TSRSt o o ;CS)LVENT CDClg
DS 0
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 203
Dw 80.800 usec
DE 6.50 usec
TE 288.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1299987 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

[ N R I A I I |

1.00
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NAME zhjl12.11
0 0~ o w0 EXPNO 38
™ ™ N 0O~ [CRORRN oNO ™™~ ™ N — © ™ PROCNO 1
. . . . . O < Ow ™ e} [@3\e] o Date_ 20121120
-G 2 392 839 B o o o 047
o3 A R © ™~~~ © < ISR — INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 190
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677514 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME zZnjllz.1u
EXPNO 60
PROCNO 1
Date_ 20121018
Time 10.16
o INSTRUM spect
< < -~ o PROBHD 5 mm PABBO BB-
N O o PULPROG zg30
n ™M NN C). TD 65536
| SOLVENT cbcl3
— | NS 8
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 36
Dw 80.800 usec
DE 6.50 usec
TE 288.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
SI 32768
SF 300.1299943 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L T R A A I |
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EXPNO
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INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC
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1
20121018
10.22
spect

5 mm PABBO BB-—
zgpg30
65536
cpCl3

99

4
18028.846
0.275098
1.8175818
203

27.733
6.50

288.9
2.00000000
0.03000000
1

CHANNEL f1l ====

29.38907051
754752953

CHANNEL f2 ====

waltzl6

1H

80.00

1.00

17.00
17.00
9.17820644
0.23054613
0.23054613
300.1312005
32768
75.4677550
EM

0
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0
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NAME znjllz.1z
EXPNO 43
PROCNO 1
Date_ 20121212
Time 16.20
o INSTRUM spect
HOONMS A= ME O O LW NDOWOMHMANLW AN I [~ 0L N WO O O~ © o PROBHD = 5 mm PABBO BB-
COTONNATTNONONOMNAN MO 0O~ OWTMAN O™ WOLLWAN OO n — O O o PULPROG zg30
LOVWWOOWMMMMNONE =™ OITMMMMMMOMMMONNNNNN A N MmN AN . D 65536
o < SOLVENT cDC13
A N A A N A R s s i e — I NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 181
DW 80.800 usec
DE 6.50 usec
TE 288.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300002 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

N A A I R I I
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PULPROG
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SOLVENT
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FIDRES
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DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC
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1
20121120
22.03
spect

5 mm PABBO BB-—
2gpg30
65536
cpCl3

55

4
18028.846
0.275098
1.8175818
203

27.733
6.50

289.2
2.00000000
0.03000000
1

CHANNEL f1l ====

29.38907051
754752953

CHANNEL f2 ====

waltzl6

1H

80.00

1.00

17.00
17.00
9.17820644
0.23054613
0.23054613
300.1312005
32768
75.4677542
EM

0
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0
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NAME znjlilz.11
EXPNO 42
PROCNO 1
Date_ 20121120
Time 20.30
o INSTRUM spect
AMOWOCANL AONNMO ANOMOM O ONWOOWEMMO NWOI NN OO~ M oA o PROBHD = 5 mm PABBO BB-
NN NODDAMI™~WOHO OO~ MN AN OVOITON AN OO T OO N —H W W o PULPROG zg30
NNNNHHﬂHHmO\O\O\oooooowl\l\l\ @mmmmmmMNNNNNNNHHOO N ™M NN TD 65536
Y : : < SOLVENT cDC13
A R V- R R RN RN R i s — [ NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 36
DW 80.800 usec
DE 6.50 usec
TE 288.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1299980 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME zhjl12.11

o ™ — o wo o o M~ m EXPNO 43

~ 0 T} M o o~ ™ o w ANO OO © o ™ w0 — PROCNO 1

. . . PN . . . N NO WA (e} — [fe) o o Date_ 20121120

— o~ o)) o)) — O O o)) ™M . N . ‘ Time 20.40

~ 0 [Te} T ™ o~ — M~~~ 00 N n o ~ «” INSTRUM spect

— — — — — o ™~ ™~ ™~~~ 0 n o~ —
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 113
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 203
DW 27.733 usec
DE 6.50 usec
TE 289.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.70 usec
PL1 0.00 dB
PL1W 29.38907051 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 9.17820644 W
PL12W 0.23054613 W
PL13W 0.23054613 W
SFO2 300.1312005 MHz
ST 32768
SF 75.4677564 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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D
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DS

SWH
FIDRES
AQ
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1

20121119
11.55
spect

5 mm PABBO BB-
zg30

65536
CDC13

8

2

6188.119
0.094423
5.2953587
57

80.800
6.50

288.4
1.00000000
1

11.55467796
300.1318534
32768
300.1300015
EM

0
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0

1.00


Administrator
新建图章


Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

180

—171.91
—167.59

—149.37

141.29
134.95
133.03

128.45
127.91

126.58
126.37
125.42
123.81

170

160

150

140

130

120

i

o

——83.40

L Ll

NPYV Y

110

100

bl

90

77.42
77.00
76.57

75.46

s

80

70
S66

——63.03

60

—49.63

50

40

—28.02

30

20

—13.98

10 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB
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1
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spect

5 mm PABBO BB-—
zgpg30
65536
cDCl3

210

4
18028.846
0.275098
1.8175818
203

27.733
6.50

289.1
2.00000000
0.03000000
1

CHANNEL f1l ====

29.38907051
754752953

CHANNEL f2 ====
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1H

80.00

1.00

17.00
17.00
9.17820644
0.23054613
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NAME zZnjllz.1L

EXPNO 100
PROCNO 1
Date_ 20121127
Time 15.25
o INSTRUM spect
NO IO AN NOOOMO™MOLWO O NN MO N O N OV ID OO @ ISR o PROBHD = 5 mm PABBO BB-
OO M A AN~ OO~ 0 0~ O O OOV WNOO ™~ O CLVWITOINnMmO ™~ n o o PULPROG zg30
MOMONONONNNNNO OO — WO~ < Mmm N — — — 00 0~ I~ o N0 . D 65536
. . . o SOLVENT Cbei3
[ e ol ol o e RV BN C IV IVl e] SRS B S S MMMMONNNN — | NS 3
DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 181
DW 80.800 usec
DE 6.50 usec
TE 300.0 K
D D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.80 usec
EQEN PL1 0.00 dB
PL1W 11.55467796 W
SFO1 300.1318534 MHz
ST 32768
SF 300.1300008 MHz
CHBu WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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