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General Information

Unless otherwise stated, all reagents were purchased from commercial suppliers and
were used without further purification. Reactions were monitored by thin layer
chromatography (TLC) on GFys4 silica gel plates. '"H NMR spectra and °C NMR
spectra were recorded on a JEOL JNM-AL300 (300 MHz) spectrometer in needful
D-reagents with tetramethylsilane (TMS) as an internal reference. Data for 'H NMR
are reported as follows: chemical shift (ppm), and multiplicity (s = singlet, d =
doublet, t = triplet, dd = double of doublet, br = broad, m = multiplet), coupling
constants (Hz) and integration; Data for °C NMR are reported as ppm. Melting points
were measured on an Xu-type micro-melting point apparatus and were uncorrected.
HPLC analyses were performed using a Daicel ChiralPak AD or AS column
purchased. Crystal structure determination of the Michael product M-13b was carried
out on a Bruker Smart Apex-II CCD diffractometer. Optical rotations were measured
on a AA-10R automatic polarimeter and are reported as follows: [a]n® (¢ in g per 100

mL of solvent).
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General procedure for the Michael reactions:

o Catalyst 8 or 9, 20 mol% NHz  HoN
)v\ hexanedioic acid, 20 mol%
+ Ar1 Arp

o]

MeOH-CHCl5, rt “NHz  HoNY

To a mixture of cyclopentanone (1.0 mmol), a chalcone (0.5 mmol) and chiral catalyst
1,2-diaminocyclohexane 8 or 9 (0.1 mmol) in 0.6 ml of CHCI; was added the acid
additive (0.1 mmol of hexanedioic acid prepared in 0.6 ml of anhydrous CH3;OH). The
resulting mixture was stirred under room temperature in dark for 6 days and then
directly purified by silica gel chromatography, and fractions were collected and

concentrated in vacuo to provide a solid or clear oil.

Scope of the Michael addition reaction:

(S)-2-((S)-3-ox0-1,3-diphenylpropyl)cyclopentanone M-1: obtained in 69% yield;
colorless oil; 'H NMR (300 MHz, CDCls): 0 7.97 (d, J= 7.2 Hz,
2H), 7.54 (tri, J = 7.2 Hz, 1H), 7.44 (tri, J = 7.2 Hz, 2H),
7.27-7.19 (m, 5H), 3.85-3.73 (m, 2H), 3.47 (dd, J = 10.2 Hz,

20.1 Hz, 1H), 2.50 (m, 1H), 2.24 (dd, J = 7.5 Hz, 18.3 Hz, 1H),
2.20-2.09 (m, 1H), 1.99-1.86 (m, 1H), 1.81-1.65 (m, 3H); HPLC (AD, hexane:i-PrOH
50:50, 1.0 mL/min): tg 6.22 min (major enantiomer), 7.02 min (minor enantiomer); ee

98.5%; [a]p> = +55 (c = 1.4, CHCLy).

(R)-2-((S)-3-0x0-1,3-diphenylpropyl)cyclopentanone M-1: 'H NMR (300 MHz,
CDCl): 6 791 (d, J = 7.2 Hz, 2H), 7.53 (tri, J = 7.2 Hz, 1H),
7.42 (tri, J = 7.5 Hz, 2H), 7.29-7.17 (m, 5H), 3.87 (dd, J = 6.3
Hz, 16.5 Hz, 1H), 3.70 (dd, J = 7.5 Hz, 14.4 Hz, 1H), 3.36 (dd, J

= 7.5 Hz, 16.8 Hz, 1H), 2.46 (dd, J = 8.7 Hz, 17.1 Hz, 1H),
2.27-2.21 (m, 1H), 2.06 (dd, J = 9.0 Hz, 18.6 Hz, 1H), 1.90-1.87 (m, 2H), 1.75-1.65
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(m, 1H), 1.59-1.51 (m, 1H); HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): tg 8.16
min (major enantiomer), 12.52 min (minor enantiomer); ee 97.4%; [OL]D25 =-46 (c =

1.2, CHCly).

2-(3-Oxo0-3-phenyl-1-p-tolylpropyl)cyclopentanone M-2: obtained in 73% yield;

o) white solid; m.p. 56-57°C; "H NMR (300 MHz, CDCls): 6 7.92
(d, J= 8.4 Hz, 2H), 7.53 (tri, J = 7.5 Hz, 1H), 7.42 (tri, J= 7.5
Hz, 2H), 7.11-7.08 (m, 4H), 3.84 (dd, J = 6.0 Hz, 16.5 Hz, 1H),

3.66 (dd, J= 7.5 Hz, 15.0 Hz, 1H), 3.33 (dd, J = 7.5 Hz, 16.5
Hz, 1H), 2.43 (dd, J = 8.4 Hz, 16.8 Hz, 1H), 2.29 (s, 3H),
2.29-2.20 (m, 1H), 2.13-2.01 (m, 1H), 1.89-1.87 (m, 2H),
1.74-1.67 (m,1H), 1.58-1.52 (m, 1H); HPLC (AD,

O
hexane:i-PrOH 50:50, 1.0 mL/min): dr 1:2; tg 8.51 min (major
majoy Me enantiomer), 11.20 min (minor enantiomer); ee 98.3%; tg 11.88
min (major enantiomer), 22.13 min (minor enantiomer); ee 97.2%; [OL]D25 =-23(c=

1.2, CHCly).

2-(1-(4-Methoxyphenyl)-3-oxo-3-phenylpropyl)cyclopentanone M-3: Obtained in
43% vyield; coloeless oil; '"H NMR (300 MHz, CDCls): ¢
7.98-7.89 (dd, J = 7.2 Hz, 15.6 Hz, 1.99H), 7.53-7.38 (m,

2 3.05H), 7.26-7.14 (m, 2.01H), 6.89-6.80 (m, 2.00H), 4.33(dd, J
minor Q = 7.2 Hz, 12.0 Hz, 0.61H), 4.03 (dd, J = 4.8 Hz, 16.8 Hz,
0.38H), 3.79 (s, 3.42H), 3.66 (dd, J = 7.2 Hz, 16.8 Hz, 0.63H),

3.47-3.38 (m, 1.02H), 2.68-2.55 (m, 1.00H), 2.29-2.20 (m,

.S O 1.42H), 2.09-1.93 (m, 1.79H), 1.88-1.60 (m, 3.08H), 1.53-1.44
Q (m, 0.45H); HPLC (AS, hexane:i-PrOH 80:20, 1.0 mL/min): dr

OMe ».1.

major
t 6.97 min (minor enantiomer), 12.45 min (major

enantiomer); ee 95.8%; tg 8.37 min (major enantiomer), 8.98 min (minor enantiomer);

ee 97.8%; [o]p> = +27 (¢ = 1.1, CHCL;).
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(S)-2-((S)-1-(4-fluorophenyl)-3-oxo-3-phenylpropyl)cyclopentanone M-4:
obtained in 83% yield; white solid; m.p. 82-83C; 'H NMR (300 MHz, CDCl3): ¢
7.96 (d, J=7.2 Hz, 2H), 7.55 (tri, ] = 7.5 Hz, 1H), 7.45 (tri, J
=7.5 Hz, 2H), 7.21 (dd, J = 5.4 Hz, 8.4 Hz, 2H), 6.95 (tri, J =
8.4 Hz, 2H), 3.82-3.73 (m, 2H), 3.47 (dd, J = 9.6 Hz, 19.2 Hz,

1H), 2.53-2.48 (m, 1H), 2.30-2.12 (m, 2H), 1.98-1.58 (m, 4H);
BC NMR (75 MHz, CDCls): 6 220.5, 198.8, 163.2 (d, ' J c.r = 242.9 Hz), 160.0,
137.9, 136.9, 133.1, 130.0, 129.9, 128.6, 128.1, 115.4, 115.1, 53.1, 41.1, 40.3, 39.7,
27.2, 20.5; HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): tg 6.44 min (major

enantiomer), 7.96 min (minor enantiomer); ee >99%; [a]p> = +27 (¢ = 0.5, CHCl).

(R)-2-((S)-1-(4-fluorophenyl)-3-oxo-3-phenylpropyl)cyclopentanone = M-4: 'H
NMR (300 MHz, CDCls): 6 7.91 (d, J = 7.8 Hz, 2H), 7.54 (tri, J
= 7.5 Hz, 1H), 7.43 (tri, J = 7.5 Hz, 2H), 7.18 (dd, J = 6.0 Hz,
7.5 Hz, 2H), 6.95 (tri, J = 8.4 Hz, 2H), 3.85 (dd, J = 6.0 Hz,

17.1 Hz, 1H), 3.69 (dd, J = 7.8 Hz, 16.5 Hz, 1H), 3.34 (dd, J =
7.5 Hz, 16.8 Hz, 1H), 2.43 (dd, J = 9.0 Hz, 17.1 Hz, 1H), 2.27 (dd, J = 7.5 Hz, 18.3
Hz, 1H), 2.05 (dd, J = 9.0 Hz, 18.3 Hz, 1H), 1.90 (m, 2H), 1.76-1.69 (m, 1H),
1.57-1.51 (m, 2H); HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): tg 8.55 min
(major enantiomer), 10.67 min (minor enantiomer); ee 98.2%; [a]p™ = -75 (¢ = 1.7,

CHCL).

4-(3-Oxo-1-(2-oxocyclopentyl)-3-phenylpropyl)benzonitrile
M-5: obtained in 92% yield; white solid; m.p. 100-102°C; 'H
NMR (300 MHz, CDCls): 6 7.90 (d, J = 7.5 Hz, 2.00H), 7.56 (tri,
J=28.1 Hz, 2.97H), 7.43 (m, 1.99H), 7.36 (m, 2.01H), 3.94 (dd,
J=5.1Hz, 17.1 Hz, 0.80H), 3.83-3.72 (m, 1.07H), 3.67-3.54 (m,
0.34H), 3.39 (dd, J = 8.4 Hz, 17.1 Hz, 0.80H), 2.47 (dd, J = 8.1

Hz, 18.0 Hz, 0.99H), 2.36-2.28 (m, 1.03H), 2.10 (dd, /= 9.0 Hz,
CN 18.9 Hz, 1.12H), 1.99-1.88 (m, 2.01H), 1.80-1.68 (m, 1.24H),
1.55-1.38 (m, 0.87H); HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): dr 3:1; tg

4
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10.33 min (minor enantiomer), 24.40 min (major enantiomer); ee >99%; tg 11.65 min
(major enantiomer), 13.34 min (minor enantiomer); ee >99%; [a]p® = -32 (¢ = 1.0,

CHCL).

2-(1-(3-Chlorophenyl)-3-oxo-3-phenylpropyl)cyclopentanone M-6: obtained in

0 87% yield; colorless oil; '"H NMR (300 MHz, CDCls): § 7.94 (dd,
J=7.2Hz, 14.1 Hz, 2.01H), 7.54 (dd, /= 2.4 Hz, 4.5 Hz, 1.00H),
7.52-7.41 (dd, J = 5.1 Hz, 7.8 Hz, 2.01H), 7.26-7.12 (m, 4.04H),

3.90 (dd, J = 5.7 Hz, 17.1 Hz, 0.55H), 3.76-3.69 (m, 1.34H), 3.49
o (m, 0.40H), 3.34 (dd, J = 7.8 Hz, 17.1 Hz, 0.52H), 2.44 (m,
0.95H), 2.25 (m, 0.98H), 2.10 (m, 1.11H), 1.95-1.90 (m, 1.88H),
1.89-1.79 (m, 1.55H), 1.66 (m, 0.58H); *C NMR (75 MHz in
CDCLy): 6 219.8,219.3, 198.4, 198.1, 144.7, 144.5, 136.8, 134.1,

133.1, 133.0, 129.6, 128.5, 128.2, 128.0, 127.9, 126.8, 126.7,

53.0, 52.6, 42.6, 40.5, 40.4, 40.4, 39.4, 38.7, 28.0, 27.0, 20.4,
20.1; HPLC (AD, hexane:i-PrOH 92:8, 1.0 mL/min): dr 2:3; tg 12.09 min (minor
enantiomer), 13.40 min (major enantiomer); ee 98.8%; tg 18.24 min (minor

enantiomer), 22.13 min (major enantiomer); ee 98.4%; [a]p> = +41 (¢ = 0.9, CHCI).

2-(3-Oxo0-3-phenyl-1-(3-(trifluoromethyl)phenyl)propyl)cyclopentanone M-7:
Obtained in 73% yield; colorless oil; 'H NMR (300 MHz,
CDCl): 0 7.93 (dd, J = 7.2 Hz, 14.4 Hz, 1.90H), 7.58-7.37 (m,
6.92H), 3.99-3.73 (m, 1.95H), 3.54-3.33 (m, 0.98H), 2.48 (dd, J

F:CQ = 8.4 Hz, 18.3 Hz, 1.00H), 2.30-2.25 (m, 0.99H), 2.11 (dd, J =
9.0 Hz, 18.0 Hz, 1.06H), 2.00-1.89 (m, 2.07H), 1.80-1.67 (m,
1.43H), 1.54-1.41 (m, 0.77H); *C NMR (100 MHz, CDCl3): &
219.7, 219.2, 198.4, 198.1, 143.7, 143.4, 136.9, 136.8, 133.2,
133.1, 132.0, 131.9, 130.9, 130.5, 128.9, 128.9, 128.6, 128.6,

128.1, 128.0, 125.4, 125.2, 125.2, 124.8, 124.7, 124.7, 123.6,
123.6, 123.5, 122.7, 53.2, 52.6, 42.6, 40.7, 40.7, 40.6, 39.4, 38.7, 28.1, 27.1, 20.4,
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20.2; HPLC (AD, hexane:i-PrOH 97:3, 1.0 mL/min): dr 1:2; tg 15.68 min (minor
enantiomer), 18.12 min (major enantiomer); ee >99%; tg 20.50 min (major

enantiomer), 29.89 min (minor enantiomer); ee >99%; [a]p> = +51 (¢ = 4.5, CHCls).

(S)-2-((S)-3-0x0-3-phenyl-1-(thiophen-2-yl)propyl)cyclopentanone M-8: Obtained
0O e} in 61% yield; colorless oil; 'H NMR (300 MHz, CDCl): 6 7.98

(d, J = 7.8 Hz, 2H), 7.55 (tri, J = 7.5 Hz, 1H), 7.45 (tri, J = 7.5
CS Hz, 2H), 7.11 (d, J = 5.1 Hz, 1H), 6.91-6.87 (m, 2H), 4.10 (dd, J

= = 6.9 Hz, 10.5 Hz, 1H), 3.84 (dd, J = 6.9 Hz, 17.4 Hz, 1H), 3.49

(dd, J = 6.9 Hz, 17.4 Hz, 1H), 2.56 (m, 1H), 2.27 (dd, J = 7.5 Hz, 18.0 Hz, 1H)
overlapping with 2.23-2.17 (m, 1H), 2.06-1.65 (m, 4H); °C NMR (100 MHz, CDCl;):
§220.3, 198.6, 145.2, 136.9, 133.1, 128.6, 128.2, 126.6, 125.5, 123.7, 52.9, 42.6, 39.7,
36.5, 27.4, 20.5; HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): tg 6.97 min (major

enantiomer), 7.42 min (minor enantiomer); ee 98.2%; [a]p> = +55 (¢ = 0.9, CHCI).

(R)-2-((S)-3-0x0-3-phenyl-1-(thiophen-2-yl)propyl)cyclopentanone M-8: 'H NMR
(300 MHz, CDCls): 6 7.94 (d, J = 6.9 Hz, 2H), 7.55 (tr1, J= 7.5

0]

Hz, 1H), 7.44 (tri, J = 7.5 Hz, 2H), 7.11 (d, J = 4.8 Hz, 1H),

/s
@ 6.90-6.86 (m, 2H), 4.17 (dd, J = 6.9 Hz, 13.8 Hz, 1H), 3.68 (dd,
= J = 6.9 Hz, 16.8 Hz, 1H), 3.45 (dd, J = 6.9 Hz, 16.8 Hz, 1H),

2.47 (dd, J = 7.8 Hz, 18.6 Hz, 1H), 2.26 (dd, J = 7.5 Hz, 18.0 Hz, 1H), 2.08-1.84 (m,
3H), 1.79-1.61 (m, 2H); HPLC (AD, hexane:i-PrOH 50:50, 1.0 mL/min): tg 8.59 min
(major enantiomer), 13.27 min (minor enantiomer); ee 95%; [a]p®” = -57 (¢ = 1.2,

CHCL).

(S)-2-((S)-3-(4-methoxyphenyl)-3-oxo-1-(thiophen-2-yl)propyl)cyclopentanone
M-9: Obtained in 51% yield; colorless oil; 'H NMR (300
MHz, CDCls): 6 7.98 (d, J = 8.7 Hz, 2H), 7.11 (d, J = 4.8

s Hz, 1H), 6.94-6.88 (m, 4H), 4.08 (dd, J = 6.9 Hz, 10.5 Hz,
@ OMe  1H), 3.86 (s, 3H), 3.79 (dd, J = 7.2 Hz, 16.8 Hz, 1H), 3.42
(dd, J = 6.9 Hz, 16.8 Hz, 1H), 2.53 (m, 1H), 2.26 (dd, J = 6.9 Hz, 18.3 Hz, 1H), 2.20
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(dd, J=17.2 Hz, 16.8 Hz, 1H), 1.97 (dd, J = 8.4 Hz, 18.0 Hz, 1H), 1.86-1.64 (m, 3H);
BC NMR (75 MHz, CDCl3): 6 220.3, 197.0, 163.5, 145.2, 130.5, 130.0, 126.6, 125.4,
123.6, 113.6, 55.4, 52.9, 42.1, 39.6, 36.6, 27.4, 20.4; HPLC (AD, hexane:i-PrOH
65:35, 1.0 mL/min): tg 13.71 min (major enantiomer), 16.73 min (minor enantiomer);

ee >98.8%; [a]p> = +41 (c = 0.9, CHCI3).

(R)-2-((S)-3-(4-methoxyphenyl)-3-oxo-1-(thiophen-2-yl)propyl)cyclopentanone

M-9: 'H NMR (300 MHz, CDCls): 6 7.93 (d, J = 9.0 Hz,
2H), 7.11 (d, J= 5.1 Hz, 1H), 6.93-6.84 (m, 4H), 4.17 (dd, J
= 6.9 Hz, 13.5 Hz, 1H), 3.86 (s, 3H), 3.58 (dd, J = 7.2 Hz,

16.8 Hz, 1H), 3.40 (dd, J = 6.9 Hz, 16.5 Hz, 1H), 2.47 (dd,
J =17.8 Hz, 18.0 Hz, 1H), 2.25 (dd, J = 6.9 Hz, 17.1 Hz, 1H), 2.07-1.84 (m, 3H),
1.78-1.64 (m, 2H); HPLC (AD, hexane:i-PrOH 65:35, 1.0 mL/min): tg 19.32 min
(major enantiomer), 32.24 min (minor enantiomer); ee >97.5%; [a]p> = -53 (¢ = 1.2,

CHCL).

(R)-2-((R)-3-(4-Nitrophenyl)-3-oxo-1-(thiophen-2-yl)propyl)cyclopentanone M-10:
Obtained in 29% yield; colorless oil; 'H NMR (300 MHz,
CDCl): 0 8.30 (d, /= 8.1 Hz, 2H), 8.12 (d, /= 8.1 Hz, 2H),

</’j 7.13 (d, J = 5.4 Hz, 1H), 6.89 (m, 2H), 4.08 (m, 1H), 3.86
= NO2 " (4d, 7= 6.6 Hz, 17.4 Hz, 1H), 3.55 (dd, J="7.2 Hz, 17.1 Hz,
1H), 2.56 (m, 1H), 2.34-2.21 (m, 2H), 2.08-1.95 (m, 1H), 1.86-1.76 (m, 3H); HPLC
(AD, hexane:i-PrOH 60:40, 1.0 mL/min): tg 14.85 min (major enantiomer), 16.06 min

(minor enantiomer); ee 98%; [o]p> = +55 (¢ = 1.0, CHCl;).

(R)-2-((S)-3-(4-Nitrophenyl)-3-oxo-1-(thiophen-2-yl)propyl)cyclopentanone M-10:
'H NMR (300 MHz, CDCl;): ¢ 8.30 (d, J = 7.8 Hz, 2H),
8.07 (d, J = 8.1 Hz, 2H), 7.14 (d, J = 4.8 Hz, 1H), 6.88 (m,

o, 2HD, 404 (m, 1H), 3.86 (dd, /= 6.0 Hz, 17.4 Hz, 1H), 3.43

= > (dd, J=7.2 Hz, 16.8 Hz, 1H), 2.45 (dd, J = 8.7 Hz, 17.1 Hz,
1H), 2.33-2.27 (m, 1H), 2.17-1.94 (m, 3H), 1.79-1.58 (m, 2H); '*C NMR (75 MHz,
CDCL): § 219.2, 196.6, 150.2, 145.2, 141.3, 129.0, 126.7, 125.3, 123.8, 53.3, 44.4,

7



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

38.8, 36.4, 27.7, 20.1; HPLC (AD, hexane:i-PrOH 60:40, 1.0 mL/min): tg 23.38 min
(major enantiomer), 32.97 min (minor enantiomer); ee >99%; [a]p® = -59 (¢ = 1.4,

CHCL).

2-(1-(Furan-2-yl)-3-(4-methoxyphenyl)-3-oxopropyl)cyclopentanone M-11:
Obtained in 56% yield; colorless oil; '"H NMR (300 MHz,
CDCls): 0 7.95 (d, J= 8.7 Hz, 2.24H), 6.93 (d, /= 8.7 Hz,
2.65H), 6.23 (m, 1.03H), 6.04 (m, 1.00H), 3.96 (dd, J =
6.9 Hz, 13.5 Hz, 1.12H), 3.86 (s, 3.92H), 3.58 (dd, /= 6.9
Hz, 16.5 Hz, 0.59H), 3.44-3.36 (dd, J = 3.0 Hz, 6.9 Hz,
1.95H), 2.45 (dd, J = 9.6 Hz, 17.1 Hz, 1.37H), 2.28-2.16
(m, 1.82H), 2.11-1.99 (m, 2.25H), 1.89-1.54 (m, 4.85H);

C NMR (75 MHz, CDCl3): 6 220.1, 219.4, 197.1, 196.6,
163.5, 155.7, 155.3, 141.3, 141.2, 130.4, 129.9, 129.6, 115.3, 113.7, 110.2, 110.1,
106.6, 106.4, 55.4, 51.8, 50.9, 39.8, 39.4, 39.2, 38.5, 35.0, 34.5, 27.5, 26.6, 20.5,
20.3; HPLC (AD, hexane:i-PrOH 60:40, 1.0 mL/min): dr 1:3; tg 11.94 min (major
enantiomer), 1591 min (minor enantiomer); ee 98.2%; tg 13.54 min (minor

enantiomer), 18.76 min (major enantiomer); ee 97.1%; [a]p® = -28 (¢ = 0.9, CHCL)).

(S)-2-((S)-3-oxo0-1-phenyl-3-p-tolylpropyl)cyclopentanone M-12: Obtained in 85%
yield; white solid; m.p. 80-817C; 'H NMR (300 MHz,
CDCl): 6 7.87 (d, J = 8.1 Hz, 2H), 7.29-7.19 (m, 7H), 3.78

Me (m, 2H), 3.44 (dd, J = 9.3 Hz, 19.5 Hz, 1H), 2.52-2.49 (m,

1H), 2.39 (s, 3H), 2.24 (dd, J = 6.0 Hz, 18.0 Hz, 1H),
2.19-2.09 (m, 1H), 1.91 (dd, /= 8.7 Hz, 18.0 Hz, 1H), 1.83-1.61 (m, 3H); HPLC (AD,
hexane:i-PrOH 60:40, 1.0 mL/min): tg 8.96 min (major enantiomer), 11.87 min

(minor enantiomer); ee >99%; [a]p> = +61 (¢ = 0.8, CHCls).

(R)-2-((S)-3-0x0-1-phenyl-3-p-tolylpropyl)cyclopentanone
M-12: '"H NMR (300 MHz in CDCls): & 7.81 (d, J = 8.1 Hz,
Me 2H), 7.29-7.15 (m, 7H), 3.82 (dd, J = 6.3 Hz, 16.5 Hz, 1H),
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3.70 (dd, J = 7.5 Hz, 15.0 Hz, 1H), 3.35 (dd, J = 7.5 Hz, 16.5 Hz, 1H), 2.45 (dd, J =
7.5 Hz, 16.5 Hz, 1H), 2.39 (s, 3H), 2.29-2.19 (m, 1H), 2.04 (dd, J = 9.0 Hz, 18.0 Hz,
1H), 1.94-1.85 (m, 2H), 1.74-1.51 (m, 3H); HPLC (AD, hexane:i-PrOH 60:40, 1.0
mL/min): tg 12.89 min (major enantiomer), 24.38 min (minor enantiomer); ee 97.4%;

[a]p”’ =-57 (¢ = 1.2, CHCL).

(S)-2-((R)-1-(4-nitrophenyl)-3-oxo-3-phenylpropyl)cyclopentanone M-13:
Obtained in 76% yield; light yellow crystal; m.p. 131-132°C; 'H
NMR (300 MHz, CDCl;): 0 8.15 (d, /= 8.4 Hz, 2H), 7.92 (d, J =
7.5 Hz, 2H), 7.59-7.54 (m, 1H), 7.47-7.41 (m, 4H), 4.01 (dd, J =

5.1 Hz, 17.1 Hz, 1H), 3.80 (dd, J = 4.8 Hz, 8.4 Hz, 1H), 3.42 (dd,
J =28.7 Hz, 17.4 Hz, 1H), 2.50 (dd, J = 8.7 Hz, 18.3 Hz, 1H),
2.34 (dd, J = 7.8 Hz, 19.2 Hz, 1H), 2.12 (dd, J = 8.4 Hz, 18.6 Hz, 1H), 1.99-1.87 (m,
2H), 1.81-1.71 (m, 1H), 1.53-1.39 (m, 1H); °C NMR (75 MHz, CDCl;): § 218.8,
197.7, 150.3, 146.7, 136.6, 133.3, 129.2, 128.6, 127.9, 123.7, 52.4, 42.4, 40.7, 38.7,
28.1, 20.2; HPLC (AS, hexane:i-PrOH 50:50, 1.0 mL/min): dr 3:2; tg 10.02 min
(major enantiomer), 11.53 min (minor enantiomer); ee >96.4%; tg 11.65 min (major
enantiomer), 13.34 min (minor enantiomer); ee >99%; [()L]D25 =+25 (¢ = 1.5, CHCly);

recrystallization: dr >99:1; ee >99.9%; [a]p> = +120 (¢ = 1.5, CHCl;).
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NMR Spectra for Michael Product M-2
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NMR Spectra for Michael Product M-6
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NMR Spectra for Michael Product M-7
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NMR Spectra for Michael Product M-8
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HPLC analysis for compounds M-1 to M-13

Injection Date : 671772005 7:16:35 M
Samnle Name : wEdS061607
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Injection Date T/18/2008 10:34:36 AM
Samnle Name + wEOS070501
Acg. Operator - HMOvY

Acg. Method
Last changed

C:WHPCHEMS INMETHODSYLEIN. M
7/18/2008 9:30:00 AM bv MOVY

MIEA O, Sig=264,16 Ref=360, 100 (h 000 00043 0
mal
0 0 % :
o
260 |
g ;
200 I
h-2 =
Racemic Me K
160 &
100
501
1 ¥ o WP S S | -/ T
T T T T T T T T T
n 5 fal il A0 128 15 178 0 A mir
1 5.588 EB 0.1933 314916650 252.94379 19,1007
Zz 11.310 BV 0.2625 3100.83954 182.28928 18.8076
3 11.996 VB 0.2813 5118.98730 280.02710 31.0483
4 22,257 BE O 0.5582 5118.15430 145.55338 31.0433%

o T/1E/2008 10:58:57 AM
 wEOS07091a
¢ MOVY

Injection Date
Gammle Name
Acg. Operator

6. 22055

Acag, Method C:WHPCHEM\ 1\METHOD3\ LEIM. X
Last changed T 771872008 9:30:00 AM by MOVY
MWD C, Sig=242 16 Ref=360,100 (MO0 000082 0
mAll ﬁ
120 ’:
100
-
o
o0
20
=10y
a0
20
04 a &
—/n\-._.v\_,_.._.._n JI : 8
210 '
T T T T T T
il A 10 15 ol mir
1 §.517 BE 0.2016 l255.22168 100.60806 31,2776
2 11.201 PV 0.2669 36. 44593 Z.15164 0.9082
3 11.586 VB 0.2928 Z635.27832 144.45715 65,6655
4 22.132 PP 0.5760 Z.41817 2.1454

25



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

M-3
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Lo, Operator » MOVY
Acg. Method C: HPCHEM' 1\METHODSYLEIM. 1
Last changed T 7/22/2008 7:11:45 PM by MOVY
MWD E, Sig=275.16 Ref=3G0,100 (MO 000127 .00
mal - 5
204
15 4
Ohde
10+
5 4
o
5 &
o o
D -
T T T T T T T T T
0 a fi 10 1 14 1Fi mir
1 5.974 BE 0.19z0 7.29336 5.31693e-1 1.3642
Z §.373 BE 0.2400 355.03461 23.01083 66,4052
3 §.9585 BP 0.2266 7.75413 4.29592e-1 1.4504
4 12.457 BB 0.4563 164, 54253 4,63296 30,7772
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Injection Date @ 77772008 1l:52:22 AM
Samnle Name : wE0g070e0z
Aco. Operator i MOvE
Aeog. Method + C:ZHPCHEMA 1I\METHOD34Y¥i5.H
Last chandged PO7AN20058 902 4d AM b MOVY
DAD1 Dy, Sig=254,16 Ref=360,100 (MO AWM OV D107 .00
mAL g
1754
ﬁ 0 0
5 g
150 oo . O
= M-4
Racemic F

100+

75

50

25 7

0 e
—r g1 rr+*r+rp +rr+ g v+ [ r 1 1 *r [ T T T *T [ T T T T [ T T T T [ T T T T
[u] 25 5 ra 10 12.5 15 178 20 mi

1 6.374 BB 0.1687 1650.22595 145.05287  18.4777
z 7.797 BV 0.2060 1637.84204 115.435837 18.3391
3 G.423 VP 0.2Z222 2814.85550 190.66075 31.5185
4 10.2Z54 EB 0.2768 2827.94482 153.59042 31.6647

M-4a
Injection Date @ 771972008 3:37:10 PM
Samnle Name : wEO30v7171y
Acg. Operator @ MOVT
Acg, Method : C:\HPCHEMW1VMETHODSYWLEIM.HM
Last changed : 7/19/2008 3:26:37 PM by MOVY
WD G, S5ig=242,16 Ref=360,100 (M OV OV O0SE D)
mal o
120 g
'}
100+
a0
G0
a0 -
20
o B s
i P N _,—._.J:-_r P
T T T T T T
n 8 10 mir

4 Ial
1 6.440 EE 0.1357 1016.90356 1le.65653 37.0043
Z 7.962 EP 0.14z0 9.31650 9.877058e-1 0. 33590
3 d.351 BB 0.1577 1690.55022  139.245857 al. 5288
4 10.672 BP 0.z2106 30.95444 Z.11954 1.1279
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M-4b

Injection Date 741972008 3:45:34 PM

Sannle Name : wEOS071715

Acog. Operator T MovY

Aco, Method C:“HPCHEM\ 1\METHOD 5% LETM. M
Last changed 7/19/2008 3:26:37 PM by MOVY

WD 1 G, Sig=242,16 Ref=3G0,100 (b 0w OWr00GT 00
maAl 0 $ ﬁ
=]
(0]
70
R G
60
Bty
a0
F
40 _
20
20
10
| [ [e]
u = & k
[i=] oo
fﬂ\"--._.a._ ut L
-0 T T
T T T T T T T T T
0 g fi 10 1 14 16 mis
1 6.517 BB 0.1346 15.462582 1.72522 0.6831
2 8.075 EE 0.1745 960.30750 85.85493 42,4227
3 g.675 EP 0.16581 21. 56010 1.99531 0.9524
4_10.783 BE __ 0.2443 1266.33362  80.83449 Ss.94l8
DAL C, Sig=2548 Ref=360,100 (LILYTLIUYI020.00
Jata File CoNHPCHEMM LWVDATANLIUYINLIUYIOZO0.D ﬁ
dfwao DMS0  20ul !
Han(0.01%H3P04) : CH30H=50: 50
Agilent 1100 DEO301Z06%9
20004
1750
1500
1250
1000+
750
S00
250
E g
b 8 a
. A A = A
0 : 4 B : 10 mi

0.2162 G86.76147

0.1318 538.12317 62.90105 1.9008
0.1953 Z.66115e4 Z166.45145 94,0000
0.1809 273.73846 Z2.668599 0.96a9
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M-4b2

DADT C, Sig=254.8 Ref=260,100 (LILALIUYIOA9. D0
mAU- Jata File CiZHPCHEMS1AZDATANLIUYINLIUVIOLS.D E
d#wao DM30 Z0ul 3
Hz0 (0. 015H3P04) : CH30H=50: 50
Agilent 1100 DEO3012069
2460
300
250
200
150
100 -
509
r
o] N L
T T T T T T
Q 4 g 0

1 7.473 BE  0.1547 76.16589  T.61683  1.3728
Z  9.713 BEE  0.2206 5471.00625 383.17245 08.6272

M-5

Injection Date : 771872008 6:23:37 PH

29,227

Samnle Name : wEOs071301
Acg. Operator HE (kS
Acg. Method : C:\HPCHEM.1\METHODZWLEIM.M
Last chaneed r 7/18/2008 4:47:56 PM by MOVY
WD C, Sig=242,16 Ref=3G0,100 (0w Whd 00 D0SS . 00
mALl i
a0
50
Racermic [ ﬁ
a0 -
o
20
0
T T T
f I 10 15

1 10.495 BV 0.3625 2351.23657 101.40080 31.6914
2 11.806 Vv 0.4le6 1393.09534  51.990853 158.7770
3 13.344 VB 0.5527 1366, 48376 37.694%2  15.4183
4 Z4.557 BB 1.3866 =2305.34326 24.51261 31.1135
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Injection Date
Samnle Name
Acg. Operator
Aco, Method
Last changed

D 71942008 Z:20:50 P

- wE0d071721
H U

: C:\HPCHEMMIVMETHODSYLEIM. M
: 71972005 1:45:43 PM by MOVY

MWD G, Sig=242, 16 Ref=260,100 (MOVYDOW 0006, [
mAL 0
70 §
B0 &
A0
40_
20
20
10
01 #
=1
-0 T
T T T T
il A 1in 15 n 5 mir
1 10.330 WV 0.3657 65.83926 2.76634 0.7540
2 1ll.652 WV 0.4030 2218, 57275 86.55634 25,4085
3 24.407 BB 1.4663 6447.09180 67.98916 73.8371
Injection Date T/l272008 1:1G:1a PM
Samnle Name : wEONS071206
Acog, Operator : MOVY
bcg. Method C: WHPCHEMS 1\METHOD 5\ Y5,
Last chanoed 71242008 1:43:43 PM by MOVY
Dabd B, Sig=242,16 Ref=350,100 [ OV b 0D 50,00
Ml E
1440 o o E
o # fl
= b
120
h-f
1007 Racemic
20
G0
4|:|_
20
e
D_
T T T
n] b} 10 15 mi
1 1Z.5%72 BB 0.3908 3223.78174  121.78127 la.9707
2 13.365 BBA 0.4405% 331e.75854 109.68959 17,4602
3 18.747 BEA 0.6122 6117.53027 143.82243 32,2041
4  23.235 BBA 0.7834 6335.075658 1le.00311 33.3651
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M-6a

Injection Date
Samnle Name
Aco, Operator
Acer, Method
Last changed

TF22/2008 12:07:35 PM

+ wEOB072015

T MOWVY
C:WHPCHEMY 1WMETHODSY LEIM. M
T/22/2005 10:50:02 AM b MOVY

WD C, Sig=242 .16 Ref=2G0,100 (MO D0 0D 14,00
mall ﬁ
140 !
120 ﬁ
H
100
— T
Cl
I
20
G0
a0
20 ﬁ ﬁ
o @
0 fH“”‘ - - T
T T T T T T
il A 10 15 ol mir
1 1Z.256 BE 0.2533 2356.58936 145.26070 41.2561
2 13.620 PBE 0.3724 41.95068 1.67365 0.7344
3 185.639 BP 0.3689 52.70345 2. 25350 0.9227
4 Z22.556 BB 0.4594 3260.84912 108.86797 57.0868
Injection Date 7/21/2008 10:47:15 PM
Zamnle Nane r wEO3072016
Ao, Operator o MOvY
Acg, Method C: W HPCHEMM IVMETHODSWLEIM. M
Last changed T/21/72008 10:16:17 PM by MOWY
D1 C, Sig=242 16 Ref=360,100 (b O OO 106 .00
mAl g
a0 ]
(]
(]
TR
D e
40_
Cl
20
oA
2 o
= p
o o~ A
=20 4
T T T T
0 A 10 15 0 mir
1 12.099 EE 0.2115 15.3534927 1.03200 0.3753
Z 13.405 BB 0.2588 l656.40344 96.23329 40,4996
3 18.24Z2 BB 0.3730 2383.17822 95.594910 55.2694
4 Z2.137 BB 0.4036 34.99836 1.14811 0.5557
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M-7

Injection Date @ 771272008 1:50:00 PH

Gaunle Name : wE0s07Y1101

Aco. Operator MOV

Aco, Method ¢ Co\VHPCHEM 1ZMETHODSWVYG. M
Last chanoed r TA1E/2008 2:23:41 PM bw MOVY

Dald B, S5ig=242,16 Ref=3260,100 (MWW D181,
mal

704
&0
&0

fl-T7
Racemic

204

204

n] é 1ID 15 20 25 a0 mi
1l 15.636 PBEA 0.5685 Z232Z.53687 29.62ZE217  19.3889
Z 18.1Z0 FB 0.6067 2214.83911 53.30943 15.4898
3 Z0.509 EEA 0.7562 3589.813968 69.78153 Z9.9683
4 9,593 BEBEA 1.0340 3351.51660 23.74982  3E.1530

M-7a
Injection Date 1 7/159/2008 2:37:09 FM
Gamvle Name + wEOB071719
Acg. Operator o MOVY
Acdg., Method ¢ C:AWHPCHEMS IZMETHODSWLEIMLM
Last changed r 771972008 9:26:45 PM by MOVY
MWD O, Sig=254,16 Ref=360,100 (MO D0 O O0E2 00
mall o
20 ] %
7.5
15
12,5 FsC
10
T.51
5_
2.5 ]
T T T T T T
0 A 10 15 ol I 0 mir

1 14.831 BF  0.342% 409.72147 18.75857 53.7827
2 27.479 BB 0.5747 352.08710  9.53650 45.2173
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M-7b

Iniection Date @ 7/19/2005 10:14::2% PH

Sannle Name : wEO30YL1720

Ace, Operator - MOvY

Aog. Method : C:\HPFCHEM\1“METHODSYLEIM.M

Last chanoged r 7/19/2005 9:26:458 PM by MOVY
MWD C, Sig=242,16 Ref=360,100 (b W00 00003300

mALl
7.5

LT

2.5 Fal

[=]
1
17185

7.5

1257 T T T T T
0 5 A0 15 20 28 mir

1 17.165 WW  0.3877 239.33287  9.57144 30.664l
2 10,217 W¥  0.4247 54116534 1058002 69,3350

Injection Date @ 77972008 11:43:50 AM
Sample Name + wEOg07090:2
Acg. Operator  MOvVY
Ao, Method i CiZHPCHEMY 1ZMETHODSYYG. M
Last chahoed r 7972008 9:45:535 AM bv liudm
DAL D, Sig=254,16 Ref=3G0,100 (MO0 OWYD143.00
mAll 4
50 ﬁ
1 ] (]
40 -
] 3 o =
a0 ~ 5
] M-8 =
] Racemic
20
10
04
=10
T T T T
0 5 10 15 20 mid

1 7.203 PB 0.176% 464,62149 40, 79439 16,9335
2 7.6658 BBEA  0.194% 473.21408 37.57124 17,2467
3 §.909 BEA  0.2290 926.72363 61.07872 33.7753
4 40, 04754 32.0445
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Injection Date @ 772172008 T:27:55 PM

Samnle Name » wEOS072011

Acg. Operator - Movy

Acg. Method : C:“HPCHEM\ 1WMETHODSYLEIM.IM

Last changed 1 741972008 11:16:59 PM by MOVY
DT 2, Sig=242,16 Ref=3G0,100 (MO OWY0097 .00

mall ]
2 ] G

140 1

1204

100+

20

G50

-20

0 : 4 B : 1D L 4 i
1 6.976 B 0.1479 1609.06738 L67.72656 48.0229
2 7.421 BB 0.1492  29.64243  3.05543  0.8847
3 B.590 BB 0.1892 1627.60229 134.52550 48,5761
4 13.276 BP  0.2789 84.31435  4.62118  2.5164

Injection Date @ T/AlZ/7Z008 11:2Z5:59 AM
Samnle Name + wEO3071116
Aco. Operator  MOVY
Ace, Method ¢ C:ZHECHEM L\METHODSWYGLH
Last chanoed r TALEAZ008 11:19:35 AM bw MOVY
DAL E, S5ig=282,16 Ref=260,100 (MO M CW0177 .00
mal ] ] §
a5 5] '
] 8] 0 @
i o
a0 ]
35 g
] 1|
M'g = -]

3102

Racemic

59 T T T T T T T
u} 4] A0 15 (] bl iu} 4] mi
1 13.766 PB4 04775 12%96.29207 39,2191 z1.41a7
2 16.6585 PEA 0.5882 1340.45359 32.54082 Z2.1345
3 19.494 BEA 0.6924 1510.593030 37.43369  Z29.9032
4 31.102 BEA 0.54a4 1a07.53997 2Z.91a75  Z6.5435
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M-9a
Injection Date @ 772172008 9:30:02 PM
Samnle Name + wE0S072017
Lo, Operator H: (1L
Acg, Method : C:“HPCHEM\1\METHOD3\LEIM.M
Last changed P 7A2172008 9:19:04 PM by MOVY
MWD E, Sig=275,16 Ref=350,100 [ OWS Wb OWI0103. 00
mAl -
I'_
20 ]
24
20 -
15
10 -
5_
oA
T T T T T T T
0 5 40 15 ol 5 Il mir

1 13.711 BB 0.3121 665.79547  33.46187 41.5930
2 19.323 BE  0.4447 934.94354  32.309587 58.4070

M-9al
Injection Date @ T/2372008 3:04:35 FM
Gaunle Name i wEOS07201Tan
Acg. Operator : HMOvY
hoo. Method : C:WHFCHEM LWMETHODSWLEIM. M
Last changed 742372008 2:53:08 MM bv MOVY
MDY E, Sig=27G,16 Ref=3G0,100 (MO ARMOWYD135.00
maAl

20

25

20

156 4

10

5_

. 5 &

o 2
M J -
-5
T T T T T T T
0 5 A0 15 n 5 il 5 mir

1l 13.935 BE 0.3107 706.65363 35.73158 06.8891
Z 16.9058 BE 0.3031 9.86378 3.87344e-1 1.3250
3 19.376 BF 0.z5897 13.02500 5.471ZzZe-1 1.7859
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M-9a2

Injection Date
Sannle Name
Ao, Operator
Aco, Method
Last chateoged

T/23/2008 3:43:29 PH

» wEOS072017dowm

 Mavy
C:\HPCHEM\ 1\ METHOD S\ LEIN. M
7/23/2008 2:53:08 PM by MOVY

maAll

25 1

20

15

10

MWD E, Sig=275,16 Ref=260,100 (MOWVROW D136,

5 13293

Ilr"\"\'\_ﬂ

20235

.6

nl

T T T
Fal A0 15

1 13.243 BP
Z 18.333 BB
3 29.235 BP

0.zo08 17.67313 9.441758e-1 Z.0545
0.4175 &26.434585 31.1158% S95.0000
0. 53635 25.62372 5.70191e-1 Z.59455

Injection Date
Samnle Name
Acg. Operator
Ace. Method
Last chanded

771872008 2:43:50 FH
 wEOS0715805
¢ MOVY
C: W HPCHEM' 1WMETHOD S LEIM. M
TALG/2008 120146222 PH by MOVY

WD T, 5ig=25%,16 R ef=360, 100 (MO 00 0 ro00s0. o)
mal ] 5
o
@ 0 0
o £ 5
5 o
W10 2
27 Racemic
&
&+
_E_
_8_
|t et e
T T T T T T T
1 15 175 1 ) rillal 20 ) mir
1 14.457 EE 0.3236  199.73701 9.56646 21.0242
Z 15.692 EE 0.3574  191.21631 §.27995 20,1275
3 22.676 EE 0.5546 315.76495 §.03335 33.2372
4 32.979 EBE 0.6493  243.31308 4,91734 25.6110
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Iniection Date @ 772272008 2:50:10 PH

Samnle Name r wEOS072029
Acg. Operator HE: (kT
Acg, Method : C:“HPCHEMA IVMETHODS\LEIM. M
Last chancged P FA2272008 2:40:02 PM by MOWVY
MWD D, Big=254,16 Ref=360,100 (W OO0 OWD1 6. D)
mal ] B
o
20 -
154 MO 5
10
5_
o
D_
T T T T T T T T T
17 7 15 17 5 0 A 5 rill nl A mir

1 14.85%6 BY 0.3390 460.32651 21.39997 43,9759
Z 16.065 WP 0.3345 9.30405 3.40440e-1 0.%500
‘3 23.385 BB 0.5767 470.21585 12Z.56266 50.0311

Injection Date @ Y/Alz2/2008 10:44:09 AM
Samnle Name + wEOs071121
Acog, Operator MOV
Acg. Method i CiZHPCHEMS 1N\METHODSAYG. M
Last chandged t TFLZ/2008 10:35:49 AM bw MOVY
DAL A, S5ig=262,16 Ref=360,100 (MOWVACOP WO D1T5.00
mall ] 2
&0
b ] 0
a0
i —
a OMe
o] M1 .
1 Racemic -
BD—-

20

T T T T
0 2.5 o] 5 10 125 15 175 mi

1 11.170 PE& 0.3682 748.47223 30.08860 14,7355
Z 1Z.410 BB 0.4360 1549.64063 61.30045 36.4146
3 14.592 FBL 0.4787 752.26678 23.05335 14.8102
4 16.624 PEL 0.5626 1729.01453 45, 37075
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M-11a

Injection Date
Samnnle Name
Acg. Operator

: T/ZLFE008 §:17:43 P
+ wE0g072019
T MOVY

Aco. Method C:“HPFCHEM\ 1\METHODSYWLETM. M
Lazt chatged : 772172008 5§:08:43 PM bv MOVY
MWD E, Sig=27G,16 Ref=2G0, 100 (MO 00010000
mal § 0 0
a0
G0
ome F
40 4 T =
20
=T
;o
07 Il SRR . i e
T T T T T T T T T
il A Tl il A0 125 15 17T & mir
1 11.944 EBE 0.2825 755.55334 41.92402 26,2455
2 13.545 BV 0.3233 2051, 56665 10002622 71.170%
3 15.914 EP 0.264ds l4.06579 5.49691e-1 0. 4380
4 18.787 BP 0.3902 &60.42043 2.10933 2,090

Injection Date
Sawnle Name
Acg. Operator

T/2172008 5:38:49 PH
 wEdsavTz0z0
¢ HMOVY

Aoa. Method C:\HPCHEM 1\METHODSWLEIN. B
Last changed 7/21/2008 8:08:43 PM by MOVY
MWD E, Sig=276,16 Ref=360,100 (MOVMOWYD101.0)
mall
60
80
-
40 O 0 T
o
DR
—_ _H_"“"'--..
Q0
20 — OMe
10 4
T
0] o
Y da . S ——
T T T T T T T T T
0 5 il il 10 125 15 175 mir
1 12.391 EP 0.2260 14.44131 8.8658de-1  0.5230
2 13.842 BV 0.2997  59.54445 2.96158 2.1671
3 16.417 BB 0.3834 924.00073  38.03297 33.4608
4 19.143 EB 0.4272 1763.15759 64,.44702 63.5491
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Injection Date : T/18/2008 l:le:31 PM
Samnle Name » wEOS0T1217
Acg. Operator - HMOvY
Acg. Method : C:“HPCHEMM IZMETHODSYLEIM.HM
Last changed : T/15/2008 lZ:46:22 PM by MOVY
bl O, Sig=254.16 Ref=3G0,100 (O AR OWY00495. 00
maU ] T
§ 0
100
o Me
a0 M2
g Racemic
80 - = &
40_
20
0-4_/“—-—"'[%-@«_;—._.-._!\_/\_!\
T T T
ol 5 0 15 mir

§.857 WP 0.1971 1117.95496 §5.69005 15.6178
0.2666 1139.65247 66.27001 15.%9209
0.2972 2461.10400 127.45241 34,3515

64, 50632 34,0798
M-12a
Injection Date @ 771972005 5:15:45 PM
Sannle Name + wEOS071705
Acig. Operator HE (kT
Acg, Method + C:\HPCHEMA IWVMETHODSWLEIM. M
Last changed : 7/19720058 5:06:10 PM by MOVY
WD O, Sig=254,16 Ref=3560,100 (OO0 OWYOO0T .00
mAl |
200
150
100
A0
: J 3
D_
T T T T T
0 5 40 15 0 mir

1 §.965 BB 0.1973 1307.03955 102.167858 G21.0352
Z 11.879 PP 0. 2077 12.90287 §5.02103e-1 0. 2077
3 1Z.891 BB 0.3027 4768.29004 Z45.34815 76,7397
4 24.350 EE 0.5253 125.35735 3.14314 2.0175
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Injection Date : 771872005 3:45:20 PM
Sample MName + wEOSO7L723
Acg. Operator HE s (A
Acog, Method : C:“HPCHEMM\1\METHODS\LEIM.HM
Last changed 71872008 12:46:22 PM by MOVY
WD D, Sig=254,16 Ref=250,100 (000 OV YI0052 . [0
mal g
10
&
5
D -
-5
] B
t o
i k&
PAN T
-10
T T T T T
0 A 10 15 ol A mi

1 g.798 BP 0.1981 6.82550 4.9117%e-1 0.70438
z 1l.604 BV 0.za664 400.67655 Z23.56026  41.3757
3 1lZ.66l1 BB 0.2248 12.15975 6.67413e-1 1.2557
4 23.482Z BB 0.5881 _545.72510 14. 28757 _56.6638

DADY B, Sig=242,16 Ref=360,100 (LILYILIUYIOA7.00
mal | Indection Date : 9/17/2009 12:20:51 PM
Samnle Name r 1709-2
Acg. Operator ¢ LIUwvL
Leog. Method i C:\HPCHEMY, 1\METHOL 3, Y. M
2004 Last changed 1 971772009 12:16:39 PM by LIUVL
250 @
200 4
150
100
50
. :
oA P
T T T T
0 L1 10 15 0 mi

1 §.897 EBF 0.1605 35.32785 3.60077 0.597968
Z 11.439 EE 0.2516 3570.90454 Z19.67505 99,0204

40



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

M-12b2

DADT C, Sig=254.2 Ref=360,100 (LILYTRLIUYIOAS. 0
mal | Injection Date @ 9/17/2009 12:48:22 PH §
Jamnle HName : 1708-2 i
Acg. Operator : LIUvi %
Acg. Method : CoWHPCHEMS IVMETHODEAYG. M
Lazt changed D 971772009 1:12:01 FM by LIUwl
<00
2004
2004
100
g =
o P LN il "a ¥
T T T
i o _ _5 i (- i 15 mi
1 9.383 BE 122, 36016 10, 06201 0.7z21z2
2 11.776 BP 131.60416 §.08631 0.7757
3 13.554 VB 123, 34281 6.90164 0.7270
4 22.944 BE 1.65595e4 465, 35095
Injection Date @ 77772008 7:23:50 FM
Sammle Name : wE03070603
Aco. Operator . MO¥Y
Ace. Method : C:WHPCHEM, 1'METHODS,VG. M
Last changed : 7/7/2008 6:05:59 PM bw MOVY
LAald A, Sig=228,16 Ref=380,100 (MOWVACOPYWMWOWYO127.00
mAl g
jul 8] !
1204
100
Racermic hOg 8
50 i
G0 g
o i
=
40_
20 1
D_
T T T T T
n] L} 10 15 0 i} mi

1 10.003 BEA 0.3336 2936.10156 137.23832 32.5529
2 11.453 BBAL 0.3567 1819.70874 7g.4l880 20,1753
3 12.672 BBEA 0.5150 1619.08594 43.62408 17.9510
4 19.903 BEA 0.8200 2644, 57227 39.05539 29,3207
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Indection Date @ 1172072008 11:06:12 AM
Sample Name r wEOS110303
Acg. Operator r MOVY
Az, Method ¢ CoWHPCHEMY 1WMETHOD S ¥z M
Last changed : 11/20/2008 10:41:56 AM by MOVY
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1 10.027 BBA  0.3116 4986.48437 249.00954 63.6050
z 11.539 BE  0.3431 102.84580  4.73997 1.3118
3 12.572 EBA  0.5131 2750.43262 8l.21510 35.0831

Injection Date : 3/9/2009 4:27:35 PH
Sannle Name : wEOS110303
Az, Operator i MOVY
Acg. Merhod o CoWHPCHEMS INMETHOD W TG M
Last chanaged tO3/9/52009 4:19:53 PM bw MOVY
DADA C, Sig=2548 Ref=350,100 (MOW YW OWY0S44.[)
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Il B | =——==1——===-- I =—========" | =——=======" | =—======= |
1 9.562 BEA 0.3115 1.52304e4 767.51439 100.0000
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