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General Information. NMR spectra were taken with a Varian Mercury-300 (300
MHz for '"H NMR, 75.4 MHz for *C NMR) and Varian Mercury-400 (400 MHz for
'H NMR, 100.5 MHz for Bc NMR) spectrometer in CDCl;. Chemical shifts were
recorded in ppm relative to TMS in CDCI; and coupling constants were reported in
Hz. The high resolution mass spectra were recorded on a Finnigan MAT 8430
spectrometer. Other mass spectra were obtained on a Shimadzu GCMS-2010 or
Shimadzu LCMS-2010 spectrometer. IR studies were carried out on a Perkin-Elmer
983 spectrometer. All reactions were carried out in a oven dried Schlenk tube with a
screw cap under Ar atmosphere. THF, DME, and anisole were dried over sodium wire

with benzophenone as the indicator and distilled freshly before use.

1. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-phenylethenyl)pyrazolidine

(R-3aa)

Ph

:/
5 mol% Pd(dba), 2 N/COZBn
6 mol% (R,,S,S)-L3 \-COBn

/COZBn
H

N\COZBH —+ Phi

0.45 equiv Ag3zPO
CO,Bn 374
BnO,C 2 THF, 80 °C, 51.5 h BnO,C CO,Bn

la 2a (R)-3aa

Typical Procedure: To a Schlenk tube with a screw cap were added Pd(dba), (3 mg,
0.0053 mmol), (R,,S,5)-L3 (4 mg, 0.0063 mmol), and 1 mL of THF. The resulting
mixture was stirred for 2 h at room temperature, which was followed by sequentially
introduction of Ag;PO4 (19 mg, 0.045 mmol), 1a (64 mg, 0.10 mmol), iodobenzene

2a (25 mg, 0.12 mmol), and 1 mL of THF at rt. The resulting solution was stirred at
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80 °C. When the reaction was completed as monitored by TLC, the solvent was

evaporated under vacuum, and the residue was purified by chromatography on silica

gel (eluent: petroleum ether : ethyl acetate = 5:1) to afford 61 mg of (R)-3aa (85%) as

a vicous oil. 93% ee (determined by HPLC analysis (Chiralcel AD-H, hexane/i-PrOH

= 80/20, 0.8 mL/min, 230 nm), tr 34.8 min (major), 37.9 min (minor)); [0 p=-52

(c = 0.95, EtOAc); 'H NMR (400 MHz, CDCLy): & 7.28-7.06 (m, 21 H), 7.05-6.98 (m,

4 H), 5.55 (s, 1 H), 5.44-5.38 (m, 1 H), 5.13-4.78 (m, 9 H), 3.00 (dd, J = 13.2, 8.4 Hz,

1 H), 2.47 (dd, J = 13.2, 2.8 Hz, 1 H); *C NMR (100.5 MHz, CDCl3): 5 167.8, 166.0,

157.0, 153.3, 143.6, 138.4, 135.5, 135.3, 134.9, 134.4, 128.40, 128.36, 128.2, 128.15,

128.12, 128.07, 128.0, 127.8, 127.6, 126.6, 113.7, 72.2, 68.5, 68.3, 68.2, 68.0, 61.3,

41.3; MS (ESI): m/z 749 (M+K"), 733 (M+Na"); IR (neat): 1738, 1586, 1498, 1455,

1397, 1337, 1276, 1189, 1104, 1069 cm™; HRMS calcd. for Cq3H3oN,Og [M+1]:

711.2701; Found: 711.2735.

2. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4""-methylphenyl)ethenyl-

pyrazolidine (R-3ab)

Me
.CO,Bn 5 mol% Pd(dba),
=/  CcoB
HE 6 mol% (R,,S,S)-L3 Nt
= + Me I - \
CO2Bn < > 0.45 equiv AgsPO, < :N\COZBn
O
BnO,C CO,Bn THF, 80 °C,48h  gh0,c" “co,Bn
la 2b (R)-3ab

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),
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AgiPO4 (19 mg, 0.045 mmol), 1la (64 mg, 0.10 mmol), 2b (26 mg, 0.12 mmol)
afforded 52 mg (71%) of (R)-3ab as a viscous oil. 93% ee (determined by HPLC
analysis (Chiralcel OD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 214 nm), tr 6.3 min
(major), 7.9 min (minor)); [a]® b = - 8.0 (c = 1.25, EtOAc); 'H NMR (400 MHz,
CDCly): 6 7.24-7.07 (m, 18 H), 7.01-6.91 (m, 6 H), 5.51 (s, 1 H), 5.42-5.37 (m, 1 H),
5.11-4.78 (m, 9 H), 2.99 (dd, J = 13.6, 8.8 Hz, 1 H), 2.49 (dd, J = 13.6, 3.2 Hz, 1 H),
2.23 (s, 3 H); >C NMR (100.5 MHz, CDCl3): & 167.8, 166.0, 157.0, 153.3, 143.4,
137.6, 135.6, 135.5, 135.4, 134.9, 134.5, 129.1, 128.41, 128.37, 128.3, 128.2, 128.14,
128.09, 128.06, 127.9, 127.6, 126.4, 112.9, 72.2, 68.4, 68.25, 68.15, 68.0, 61.3, 41.4,
21.0; MS (ESI): m/z 763 (M+K"), 747 (M+Na"), 725 (M'+1); IR (neat): 1738, 1609,
1586, 1513, 1498, 1455, 1399, 1337, 1275, 1191, 1100, 1069, 1003 cm™; HRMS

calcd. for C44H40N,OgNa [M+Na+]: 747.2677; Found: 747.2704.

3. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(3’’-methylphenyl)ethenyl)-

pyrazolidine (R-3ac)

QMG
.CO5Bn Me 5 mol% Pd(dba),

= CO,Bn
HE G 6 mol% (R,,S,S)-L3 NG
~CO,Bn + | . N
2 0.45 equiv AgzPO,4 N\COan
(o]
BnO,C CO,Bn THF,80°C, 480 5.0 " co,8n
la 2c (R)-3ac

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),
AgiPO4 (19 mg, 0.45 mmol), 1a (66 mg, 0.10 mmol), 2¢ (26 mg, 0.12 mmol) afforded

68 mg (90%) of (R)-3ac as a viscous oil. 92% ee (determined by HPLC analysis
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(Chiralcel OD-H, hexane/i-PrOH = 80/20, 0.7 mL/min, 214 nm), tr 8.0 min (major),
10.2 min (minor)); [a]* p = - 5.2 (¢ = 1.20, EtOAc); 'H NMR (400 MHz, CDCL;): &
7.24-7.07 (m, 18 H), 7.04 (d, J = 7.6 Hz, 1 H), 7.02-6.96 (m, 3 H), 6.88 (s, 1 H), 6.84
(d,J=7.6 Hz, 1 H), 5.54 (s, 1 H), 5.44-5.39 (m, 1 H), 5.13-4.78 (m, 9 H), 3.00 (dd, J
=13.2, 8.8 Hz, 1 H), 2.49 (dd, J = 13.2, 2.4 Hz, 1 H), 2.19 (s, 3 H); C NMR (100.5
MHz, CDCl3): § 167.8, 166.0, 157.0, 153.3, 143.7, 138.4, 138.0, 135.6, 135.4, 134.9,
134.5, 128.6, 128.42, 128.36, 128.3, 128.2, 128.15, 128.12, 128.07, 128.0, 127.6,
127.2, 123.7, 113.4, 72.2, 68.5, 68.3, 68.2, 68.0, 61.3, 41.4, 21.4; MS (ESI): m/z 763
(M+K"), 747 (M+Na"); IR (neat): 1739, 1602, 1585, 1498, 1455, 1398, 1338, 1274,
1187, 1069 cm'l; HRMS calcd. for Cy4H4oN,OgNa [M+Na+]: 747.2677; Found:

747.2701.

4. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4’’-bromophenyl)ethenyl)-

pyrazolidine (R-3ad)

Br
.CO,BnN 10 mol% Pd(dba),
— CO2.B
HE 12 mol% (Ra,S,S)-L3 N eatad
~co,Bn + Br I . g \
N~
primnges o
BnO,C CO,Bn ; ) BnO,C  CO,Bn
la 2d (R)-3ad

The reaction of Pd(dba), (5 mg, 0.0088 mmol), (R,,S,S)-L3 (7 mg, 0.011 mmol),
Ag;PO4 (19 mg, 0.45 mmol), 1a (61 mg, 0.096 mmol), 2d (34 mg, 0.12 mmol)

afforded 63 mg (83%) of (R)-3ad as a viscous oil. 93% ee (determined by HPLC
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analysis (Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 214 nm), tr 16.2 min
(major), 27.4 min (minor)); [a]* p=-11.5 (c = 1.10, EtOAc); '"H NMR (300 MHz,
CDCl3): 6 7.31-7.07 (m, 20 H), 7.01-6.96 (m, 2 H), 6.87-6.82 (m, 2 H), 5.55 (s, 1 H),
5.38-5.32 (m, 1 H), 5.13-4.90 (m, 6 H), 4.86-4.76 (m, 3 H), 2.99 (dd, J =13.5, 8.7 Hz,
1 H), 2.42 (dd, J = 13.5, 2.7 Hz, 1 H); >C NMR (100.5 MHz, CDCls): § 167.6, 165.9,
157.0, 153.2, 142.8, 137.4, 135.5, 135.3, 134.8, 134.4, 131.5, 128.5, 128.43, 128.40,
128.37, 128.23, 128.19, 128.1, 128.0, 127.6, 121.8, 114.5, 72.2, 68.5, 68.3, 68.2, 68.1,
61.1, 41.2; MS (ESI): m/z 829 (M(*'Br)+K"), 827 M("Br)+K"), 813 (M(*'Br)+Na"),
811 (M(”Br)+Na”"), 790 (M(*'Br)™+1), 788 (M("’Br)'+1); IR (neat): 1738, 1587,
1498, 1455, 1397, 1339, 1273, 1189, 1070, 1008 cm™; HRMS calcd. for
C43H37N20879BrNa [M+Na+]: 811.1626; Found: 811.1619.

The reaction with 5 mol% catalyst is slow!

5. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4"’-acetylphenyl)ethenyl)-

pyrazolidine (R-3ae)

0]
-CO2Bn 5 mol% Pd(dba), —
HN 0 6 mol% (R,,S,S)-L3 N’COZBn
N~co,Bn + ' . g |
I\7< 2 0.45 EQUIVOA93PO4 N\COZBn
BnO,C CO,Bn THF, 80 °C, 48 h BnO,C CO,Bn
la 2e (R)-3ae

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

Ag;PO4 (19 mg, 0.45 mmol), 1a (64 mg, 0.10 mmol), 2e (30 mg, 0.12 mmol) afforded
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57 mg (75%) of (R)-3ae as a viscous oil (eluent: petroleum ether : ethyl acetate = 3:1).
95% ee (determined by HPLC analysis (Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7
mL/min, 214 nm), tr 22.9 min (major), 37.1 min (minor)); [a]® b = -20.5 (c =1.70,
EtOAc); 'H NMR (400 MHz, CDCl3): & 7.73 (d, J = 8.0 Hz, 2 H), 7.25-7.07 (m, 20
H), 7.01-6.96 (m, 2 H), 5.63 (s, 1 H), 5.45-5.40 (m, 1 H), 5.18 (s, 1 H), 5.11-4.77 (m,
8 H), 3.03 (dd, J = 13.6, 8.8 Hz, 1 H), 2.48 (s, 3 H), 2.42 (dd, J = 13.6, 2.8 Hz, 1 H);
BC NMR (100.5 MHz, CDCls): & 197.4, 167.6, 165.9, 157.0, 153.2, 143.2, 143.0,
136.2, 135.4, 135.3, 134.8, 134.3, 128.48, 128.45, 128.38, 128.37, 128.22, 128.18,
128.1, 128.0, 127.7, 126.7, 115.7, 72.2, 68.6, 68.3, 68.2, 68.1, 61.0, 41.3, 26.5; MS
(ESI): m/z 775 (M+Na"), 753 (M"+1); IR (neat): 1738, 1683, 1604, 1560, 1498, 1455,
1402, 1340, 1266, 1187, 1103, 1068, 1013 cm™; HRMS calcd. for C4sH4oN2OoNa

[M+Na']: 775.2626; Found: 775.2624.

6. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4’’-methoxylcarbonylphenyl)-

ethenyl)pyrazolidine (R-3af)

CO,Me
/COan 5 mol% Pd(dba)2 CO B
= n
HE 6 mol% (R,,S,S)-L3 N
~CO,Bn+ MeO,C I . \
2 2 ( ) 0.45 eq U|V0A93PO4 N~co.Bn
BnO,C CO,Bn THF, 80 °C, 48 h BnO,C  CO,Bn
la 2f (R)-3af

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1a (63 mg, 0.10 mmol), 2f (31 mg, 0.12 mmol) afforded
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58 mg (76%) of (R)-3af as a viscous oil. 93% ee (determined by HPLC analysis
(Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 230 nm), tr 22.4 min (major),
30.5 min (minor)); [a]*’ p = - 11.1 (c = 1.25, EtOAc); 'H NMR (400 MHz, CDCl;): &
7.81(d, J=28.0 Hz, 2 H), 7.26-7.07 (m, 18 H), 7.05 (d, J = 8.0 Hz, 2 H), 7.01-6.97 (m,
2 H), 5.63 (s, 1 H), 5.44-5.39 (m, 1 H), 5.16 (s, 1 H), 5.12-4.76 (m, 8 H), 3.82 (s, 3 H),
3.02 (dd, J = 13.6, 8.8 Hz, 1 H), 2.41 (dd, J = 13.6, 2.4 Hz, 1 H); *C NMR (100.5
MHz, CDCl;): 8 167.6, 166.6, 165.9, 157.0, 153.2, 143.02, 142.97, 135.4, 135.3,
134.8, 134.3, 129.7, 129.3, 128.5, 128.44, 128.42, 128.39, 128.38, 128.2, 128.1, 128.0,
127.7, 126.5, 115.5, 72.2, 68.6, 68.4, 68.3, 68.1, 61.0, 52.1, 41.3; MS (ESI): m/z 808
(M+K"), 791 (M+Na"), 769 (M'+1); IR (neat): 1722, 1608, 1498, 1455, 1402, 1342,
1280, 1187, 1112, 1068, 1017 cm'l; HRMS calcd. for C45H49N,O;oNa [M+Na+]:

791.2575; Found: 791.2557.

7. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4’’-cyanophenyl)ethenyl)-

pyrazolidine (R-3ag)

CN
.CO,Bn 5 mol% Pd(dba),
=, CcO,B

HE 6 mol% (R,,S,S)-L3 Nl n

~CO-,B NC | . \

BN+ @ 0.45 equiv Ag3PO4 (/ (N\COZBn
(o]

la 29 (R)-3ag

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

Ag;PO4 (19 mg, 0.45 mmol), 1la (64 mg, 0.10 mmol), 29 (28 mg, 0.12 mmol)
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afforded 58 mg (78%) of (R)-3ag as a viscous oil. 94% ee (determined by HPLC
analysis (Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 214 nm), tr 24.6 min
(major), 43.9 min (minor)); [a]*® p = - 14.2 (¢ = 1.00, EtOAc); 'H NMR (300 MHz,
CDCls): 6 7.38 (d, J=9.0 Hz, 2 H), 7.29-7.08 (m, 18 H), 7.07-6.95 (m, 4 H), 5.63 (s,
1 H), 5.40-5.33 (m, 1 H), 5.14 (s, 1 H), 5.13-4.90 (m, 5 H), 4.88-4.76 (m, 3 H), 3.02
(dd, J=13.8, 8.7 Hz, 1 H), 2.38 (dd, J = 13.8, 2.7 Hz, 1 H); >C NMR (100.5 MHz,
CDCl): 8 167.6, 165.9, 156.9, 153.2, 143.1, 142.7, 135.4, 135.2, 134.8, 134.3, 132.2,
128.6, 128.4, 128.30, 128.27, 128.2, 128.0, 127.7, 127.3, 118.5, 116.7, 111.4, 72.2,
68.7, 68.4, 68.3, 68.2, 60.9, 41.2; MS (ESI): m/z 774 (M+K"), 758 (M+Na"), 736
(M™+1); IR (neat): 2227, 1738, 1606, 1498, 1455, 1399, 1339, 1275, 1190, 1068, 1003

cm'l; HRMS calcd. for C44H37N3;05Na [M+Na+]: 758.2473; Found: 758.2454.

8. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4’-phenylphenyl)ethenyl)-

pyrazolidine (R-3ah)

Ph
/COZBn 5 mol% Pd(dba)z CO B
_/, n
HE 6 mol% (R,,S,S)-L3 N
~CO,Bn+ Ph | N
25N + < > 0.45 equiv AgsPO, [/ :N\Coan
(o]
BnO,C CO,BN THF.80°C,56h 50 oo mn
1a oh (R)-3ah

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),
AgiPO4 (19 mg, 0.45 mmol), la (64 mg, 0.10 mmol), 2h (34 mg, 0.12 mmol)

afforded 70 mg (88%) of (R)-3ah as a viscous oil. 92% ee (determined by HPLC
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analysis (Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 230 nm), tr 17.9 min
(major), 31.4 min (minor)); [a]* b =- 14.8 (c = 1.55, EtOAc); '"H NMR (400 MHz,
CDCls): 6 7.49-7.45 (m, 2 H), 7.40-7.32 (m, 4 H), 7.28-7.07 (m, 21 H), 7.01-6.97 (m,
2 H), 5.59 (s, 1 H), 5.48-5.44 (m, 1 H), 5.18 (s, 1 H), 5.13-4.79 (m, 8 H), 3.04 (dd, J =
13.6, 8.8 Hz, 1 H), 2.54 (dd, J = 13.6, 2.4 Hz, 1 H); *C NMR (100.5 MHz, CDCl5):
5 167.8, 166.0, 157.0, 153.3, 143.1, 140.6, 140.4, 137.3, 135.5, 135.4, 134.9, 134 .4,
128.7, 128.6, 128.43, 128.41, 128.38, 128.36, 128.2, 128.13, 128.09, 128.0, 127.6,
127.4,127.1, 126.9, 113.7, 72.2, 68.5, 68.3, 68.2, 68.0, 61.2, 41.4; MS (ESI): m/z 826
(M+K"), 809 (M+Na"), 786 (M'+1); IR (neat): 1737, 1600, 1586, 1498, 1487, 1455,
1399, 1336, 1272, 1189, 1102, 1069, 1006 cm™; HRMS calcd. for C4oH4N2OgNa

[M+Na']: 809.2833; Found: 809.2829.

9. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(4’’-(4’*’-bromophenyl)phenyl)-

ethnyl)pyrazolidine (R-3ai)

Br

.CO,Bn 5mol% Pd(dba), __,
i B 6 mol% (R, S.S)L3 ~ ~ N’COZB”
N\ r I \
(- COzBn + 0.45 equiv AgzPO, N~co.Bn
2
BnO,C COBn THF, 80°C, 640 5 5.¢” co,en
la 2i (R)-3ai

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1a (64 mg, 0.10 mmol), 2i (43 mg, 0.12 mmol) afforded
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62 mg (71%) of (R)-3ai as a viscous oil. 92% ee (determined by HPLC analysis
(Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 230 nm), tr 25.5 min (major),
42.0 min (minor)); [a]* p = - 18.7 (c = 1.25, EtOAc); 'H NMR (400 MHz, CDCls): &
7.47 (d, J = 8.4 Hz, 2 H), 7.36-7.31 (m, 4 H), 7.24-7.07 (m, 20 H), 7.01-6.97 (m, 2 H),
5.59 (s, 1 H), 5.47-5.42 (m, 1 H), 5.17 (s, 1 H), 5.13-4.79 (m, 8 H), 3.04 (dd, J = 13.6,
8.8 Hz, 1 H), 2.52 (dd, J = 13.6, 2.8 Hz, 1 H); >C NMR (100.5 MHz, CDCls): & 167.7,
166.0, 157.1, 153.3, 143.1, 139.33, 139.28, 137.8, 135.5, 135.4, 134.9, 134.4, 131.9,
128.5, 128.44, 128.42, 128.37, 128.20, 128.18, 128.15, 128.1, 128.0, 127.6, 127.1,
126.9, 121.7, 114.0, 72.2, 68.5, 68.3, 68.2, 68.1, 61.2, 41.4; MS (ESI): m/z 889
M®'Br)+Na"), 887 (M("Br)+Na"); IR (neat): 1738, 1587, 1498, 1483, 1455, 1392,
1340, 1275, 1186, 1070, 1002 cm™; HRMS calcd. for C49H41N,Og°BrNa [M+Na']:

887.1939; Found: 887.1941.

10. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(3",4"*-dimethylphenyl)-

ethenylpyrazolidine (R-3aj)

Me
Me
P M
HN CO2Bn € 5 mol% Pd(dba), = ,CO,Bn
| 6 mol% (R,,S,S)-L3 “—N
N~co,Bn + Me I : N
0.45 equiv AgzPO, N~co,Bn
BnO,C CO2Bn THF, 80 °C, 48 h BnO,C COsBn
1a 2] (R)-3aj

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1a (63 mg, 0.10 mmol), 2j (28 mg, 0.12 mmol) afforded
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56 mg (76%) of (R)-3aj as a viscous oil. 95% ee (determined by HPLC analysis
(Chiralcel OD-H, hexane/i-PrOH = 60/40, 0.5 mL/min, 230 nm), tr 15.9 min (major),
18.8 min (minor)); [a]* p = - 11.6 (c = 1.20, EtOAc); 'H NMR (400 MHz, CDCls): &
7.25-7.07 (m, 18 H), 7.01-6.97 (m, 2 H), 6.93 (d, J = 7.6 Hz, 1 H), 6.85 (s, 1 H), 6.78
(d, J=7.6 Hz, 1 H), 5.50 (s, 1 H), 5.43-5.37 (m, 1 H), 5.12-4.77 (m, 9 H), 3.00 (dd, J
=13.6, 8.8 Hz, 1 H), 2.50 (dd, J = 13.6, 2.8 Hz, 1 H), 2.14 (s, 3 H), 2.10 (s, 3 H); "°C
NMR (100.5 MHz, CDCls): & 167.8, 166.0, 157.1, 153.3, 143.5, 136.6, 136.3, 136.0,
135.6, 135.4, 134.9, 134.5, 129.7, 128.43, 128.38, 128.35, 128.27, 128.2, 128.14,
128.10, 128.06, 128.0, 127.7, 127.6, 124.0, 112.7, 72.2, 68.5, 68.3, 68.1, 68.0, 61.3,
41.5, 19.8, 19.4; MS (ESI): m/z 777 (M+K"), 761 (M+Na"); IR (neat): 1740, 1608,
1586, 1499, 1455, 1399, 1337, 1274, 1188, 1069, 1003 cm™; HRMS calcd. for

C45H4oN,0gNa [M+Na']: 761.2833; Found: 761.2821.

11. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(3",5""-dimethylphenyl)-

ethenylpyrazolidine (R-3ak)

Me
Me
HN/coan Me 5 mol% Pd(dba), = CO,Bn
. 6 mol% (R,,S,S)-L3 “—N
N~co,Bn + ' : g I
0.45 equiv Ag3PO, N\COZBn
O,
BnO,C CO2Bn Me THF,80°C, 48 h BnO,C CO,Bn
» ok (R)-3ak

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), la (64 mg, 0.10 mmol), 2k (28 mg, 0.12 mmol)

S12



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

afforded 62 mg (83%) of (R)-3ak as a viscous oil. 93% ee (determined by HPLC
analysis (Chiralcel OD-H, hexane/i-PrOH = 60/40, 0.5 mL/min, 230 nm), tr 8.2 min
(major), 9.6 min (minor)); [a]® b = - 4.1 (c = 1.35, EtOAc); 'H NMR (400 MHz,
CDCl): 6 7.24-7.07 (m, 18 H), 7.02-6.97 (m, 2 H), 6.81 (s, 1 H), 6.68 (s, 2 H), 5.52 (s,
1 H), 5.43-5.38 (m, 1 H), 5.13-4.78 (m, 9 H), 3.01 (dd, J = 13.6, 8.8 Hz, 1 H), 2.49
(dd, J = 13.6, 2.8 Hz, 1 H), 2.16 (s, 6 H); °C NMR (100.5 MHz, CDCl;): & 167.8,
166.0, 157.1, 153.3, 143.8, 138.5, 137.9, 135.6, 135.4, 134.9, 134.5, 129.5, 128.42,
128.38, 128.35, 128.21, 128.18, 128.14, 128.11, 128.06, 128.0, 127.6, 124.4, 113.2,
72.2, 68.4, 68.3, 68.2, 68.0, 61.3, 41.5, 21.3; MS (ESI): m/z 777 (M+K"), 761
(M+Na"), 739 (M'+1); IR (neat): 1740, 1599, 1498, 1455, 1397, 1338, 1275, 1188,
1070, 1003 cm'l; HRMS caled. for C45H4N,OgNa [M+Na+]: 761.2833; Found:

761.2818.

12. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(2’’-(2’*,3’’-dihydrobenzo-

[b][1°’,47"]dioxin-6""-yl))ethenyl-pyrazolidine (R-3al)

@,

o)
~-CO2Bn 5 mol% Pd(dba)
HN 2 - CO,Bn
. 0 | 6mol% (RyS,S)-L3 N
~CO-Bn \
220+ [ 0.45 equiv AgsPO, N~co,8n
BnO,C CO,Bn © THF,80°C,48h g 0 " “co,Bn
1a 2] (R)-3al

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1a (66 mg, 0.10 mmol), 21 (31 mg, 0.12 mmol) afforded
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59 mg (74%) of (R)-3al as a viscous oil. 93% ee (determined by HPLC analysis
(Chiralcel AD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 230 nm), tr 19.7 min (major),
25.0 min (minor)); [a]* p = - 14.9 (c = 1.20, EtOAc); 'H NMR (400 MHz, CDCls): &
7.25-7.07 (m, 18 H), 7.03-6.98 (m, 2 H), 6.67-6.62 (m, 2 H), 6.53-6.50 (m, 1 H), 5.47
(s, 1 H), 5.36-5.31 (m, 1 H), 5.11-4.79 (m, 9 H), 4.13 (s, 4 H), 2.99 (dd, J=13.2, 8.4
Hz, 1 H), 2.52 (dd, J = 13.2, 2.0 Hz, 1 H); >C NMR (100.5 MHz, CDCl3): & 167.8,
166.0, 157.0, 153.3, 143.3, 142.7, 135.6, 135.4, 134.9, 134.5, 131.9, 128.42, 128.39,
128.37, 128.3, 128.2, 128.12, 128.09, 128.06, 128.0, 127.6, 119.7, 117.1, 115.4, 112.6,
72.2, 68.5, 68.24, 68.17, 68.0, 64.3, 64.2, 61.2, 41.4; MS (ESI): m/z 807 (M+K"), 791
(M+Na"), 769 (M'+1); IR (neat): 1739, 1609, 1579, 1508, 1455, 1398, 1284, 1248,
1188, 1067, 1003 cm'l; HRMS calcd. for C4sH49N,O;¢oNa [M+Na+]: 791.2575; Found:

791.2551.

13. 1,2,3,3-Tetrakis(ethoxycarbonyl)-5-(R)-(1’-(4’’-acetylphenyl)ethenyl)-

pyrazolidine (R-3be)

o]
-CO,Et 5 mol% Pd(dba)
HN 2
! Q 6 mol% (R,S,S)-L3 =~  COEt
N-co,et + | . N
0.45 equiv AgzPO, N~cOo.Et
EtO,C CO,Et THF, 80 °C, 48 h 2
EtO,C CO,Et
1b 2e (R)-3be

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1b (38 mg, 0.098 mmol), 2e (30 mg, 0.12 mmol)
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afforded 41 mg (83%) of (R)-3be as a viscous oil (eluent: petroleum ether : ethyl
acetate = 2:1). 93% ee (determined by HPLC analysis (Chiralcel OD-H,
hexane/i-PrOH = 60/40, 0.7 mL/min, 214 nm), tr 6.4 min (major), 8.1 min (minor));
[a]® p=-34.8 (c = 1.35, EtOAc); 'H NMR (400 MHz, CDCls): § 7.93 (d, J = 8.4 Hz,
2 H), 7.44 (d, J=8.4 Hz, 2 H), 5.78 (s, 1 H), 5.46-5.41 (m, 2 H), 4.32-3.98 (m, 6 H),
4.14 (q, J = 6.8 Hz, 2 H), 3.07 (dd, J = 13.2, 8.4 Hz, 1 H), 2.60 (s, 3 H), 2.49 (dd, J =
13.2, 3.2 Hz, 1 H), 1.33-1.22 (m, 9 H), 1.19 (t, J = 7.2 Hz, 3 H); *C NMR (100.5
MHz, CDCl;): 6 197.5, 168.0, 166.1, 157.1, 153.5, 143.8, 143.5, 136.4, 128.6, 126.9,
115.4, 72.1, 63.1, 62.6, 62.5, 60.9, 41.5, 26.6, 14.4, 13.9, 13.7; MS (ESI): m/z 527
(M+Na"), 505 (M'+1); IR (neat): 1745, 1685, 1604, 1568, 1467, 1405, 1377, 1337,
1267, 1192, 1072, 1038 cm'l; HRMS calcd. for C,sH3,N,O9Na [M+Na+]: 527.2000;

Found: 527.2007.

14. 1,2-Bis(benzyloxycarbonyl)-3,3-bis(ethoxycarbonyl)-5-(R)-(1’-(4’’-bromo-

phenyl)ethenyl) pyrazolidine (R-3cd)

Br

HN/COZBn 10 mol% Pd(dba), —/ ,CO2Bn

h 12 mol% (R,4S,S)-L3 “—N

N~co,Bn + Br ' i ] \

0.45 equiv AgsPO, N\COZBn
[0}
EtO,C CO.Et THF, 80 °C, 48 h EtO,C  CO,Et

1c 2d (R)-3cd

The reaction of Pd(dba), (6 mg, 0.011 mmol), (R,,S,S)-L3 (8 mg, 0.013 mmol),

AgiPO4 (19 mg, 0.45 mmol), 1c (51 mg, 0.10 mmol), 2d (34 mg, 0.12 mmol)
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afforded 57 mg (86%) of (R)-3cd as a viscous oil. 95% ee (determined by HPLC
analysis (Chiralcel OD-H, hexane/i-PrOH = 85/15, 0.7 mL/min, 230 nm), tr 9.6 min
(major), 16.4 min (minor)); [a]® b = -9.1 (c =1.20, EtOAc); 'H NMR (400 MHz,
CDCls): 6 7.43 (d, J = 8.0 Hz, 2 H), 7.35-7.26 (m, 10 H), 7.18 (d, J = 8.0 Hz, 2 H),
5.66 (s, 1 H), 5.44-5.39 (m, 1 H), 5.30 (s, 1 H), 5.28-5.16 (m, 3 H), 5.07 (d, J =124
Hz, 1 H), 4.17-4.09 (m, 1 H), 4.08-3.99 (m, 3 H), 3.07 (dd, J = 13.6, 8.8 Hz, 1 H),
2.52 (dd,J=13.6,3.2 Hz, 1 H), 1.111 (t, J = 6.8 Hz, 3 H), 1.107 (t, J = 6.8 Hz, 3 H);
BC NMR (100.5 MHz, CDCls): 8 167.9, 166.0, 156.9, 153.3, 143.2, 137.6, 135.5,
135.4, 131.6, 128.44, 128.35, 128.3, 128.2, 128.1, 127.6, 121.9, 114.4, 72.2, 68.6,
68.3, 62.5, 61.1, 413, 13.7, 13.6; MS (ESI): m/z 689 (M(*'Br)+Na"), 687
M(PBr)+Na”), 667 M (*'Br)+1), 665 (M (”Br)+1); IR (neat): 1738, 1587, 1489,
1455, 1394, 1338, 1273, 1196, 1072, 1009 cm™'; HRMS calcd. for C33H33N,05 "’ BrNa
[M+Na']: 687.1313; Found: 687.1309.

The reaction with 5 mol% catalyst is slow!

15. 1,2,3,3-Tetrakis(benzyloxycarbonyl)-5-(R)-(1’-(3”-thienyl)ethenyl)-

pyrazolidine (R-3am)

7 S
N~ O8N 5 mol% Pd(dba), /  COBn
. =, 6mol% (R,S,S)-L3 —N
COzBn  + I : \
S 0.45 equiv AgsPO, N\COZBn
BnO,C CO,Bn THF, 80 °C, 44h  Bno,C CO,Bn
1a 2m (R)-3am

The reaction of Pd(dba), (3 mg, 0.0053 mmol), (Ra,S,S)-L3 (4 mg, 0.0063 mmol),
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Agi;PO4 (19 mg, 0.45 mmol), la (66 mg, 0.10 mmol), 2m (26 mg, 0.12 mmol)
afforded 63 mg (85%) of (R)-3am as a viscous oil. 92% ee (determined by HPLC
analysis (Chiralcel OD-H, hexane/i-PrOH = 60/40, 0.7 mL/min, 214 nm), tr 8.4 min
(major), 13.7 min (minor)); [a]® b =+ 7.2 (c = 1.00, EtOAc); '"H NMR (400 MHz,
CDCls): 6 7.29-7.09 (m, 19 H), 7.00-6.95 (m, 2 H), 6.91 (dd, J = 5.2, 1.4 Hz, 1 H),
6.85 (bs, 1 H), 5.50 (s, 1 H), 5.30-5.25 (m, 1 H), 5.17 (s, 1 H), 5.12-4.78 (m, 8 H),
3.11 (dd, J = 13.6, 8.8 Hz, 1 H), 2.60 (dd, J = 13.6, 2.8 Hz, 1 H); >C NMR (100.5
MHz, CDCl3): 6 167.7, 165.9, 156.9, 153.2, 139.3, 138.6, 135.5, 135.3, 134.9, 134.4,
128.43, 128.41, 128.36, 128.3, 128.22, 128.18, 128.14, 128.09, 128.0, 127.6, 126.0,
125.8, 120.7, 112.3, 72.3, 68.5, 68.3, 68.2, 68.1, 61.2, 41.7, MS (ESI): m/z 755
(M+K"), 739 (M+Na"), 717 (M'+1); IR (neat): 1738, 1632, 1586, 1498, 1455, 1399,
1340, 1278, 1187, 1069, 1003 cm'l; HRMS caled. for C41H36N2OgSNa [M+Na+]:

739.2085; Found: 739.2070.
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HPLC

REPORT

Sample Name:sw-3-62rac ad250 80 0. 8. che
Time:08:43

Date:2009-04-14
Method:

column: AD the mobile phase: 39/
Velocity: 5 48 . the detection wavelenkth: 2,3 i)
mv
80
70 Ph
= ,L£0,8n 8
60 y N o &
50 N-CO2Bn %
i BnO,C CO;Bn
‘ 301 (rac)-3aa
204
10
0-
10— N
0 4 8 12 16 20 24 28 32 3 40 44 48 52 56 80 Y
No. PeakNo R.Ti me PearkHAeigpt o P.e,a,'iA,",e.aM o Pg_[()‘qgg
1 1 35.727 62525. 7 3913764. 5 50. 1822
2 2 38.777 57338.5 3885347. 4 49. 8178
e _ e
Total 119864. 2 7799111.9 100. 0000
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HPLC REPORT

Sample Name:sw-10-59. . che
Time:10:36

Date:2009-04-14
Method:

column: the mobile phase:
Velocity: the detection wavelength:
; - |
| mv i
1 g0 ;
| 1
Lo 00 |
1 1
] Ph ‘
300 =
:{,’ ,Coan : !
2504 ! N by |
N’COZBn
200
150] BnO,C CO2Bn \
3aa \ ;
1001 ® ' \ :‘
S I
: 4 8 12 18 20 24 28 2 Y
‘ ) ) Mm”
No. PeakNo R.Time PeakHeight PeakArea PerCent .
1 1 34.777 253637.0 16017436. 0 96. 6225
2 2 37.873 9721.1 559901.8 3.3775
Total 263358. 0 16577337.8 100. 0000

9@07%\%\)
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HPLC REPORT

Sample Name:sw—-3-Tlrac od 60 214.che

Date:2008-12-31

Time:16:22 Method:
column: CD/H the mobile phase: 60 o
Velocity: o ‘7 the detection wavelength: 6 / ()é
D v
5504
I 500 Me
450
400 g
3501 =, LO02Bn
0] N~co,Bn A
2004 BnO,C CO;Bn
150 (rac)-3ab
100
50
| o4
i 0 1 2 3 4 5 6 7 8 9 1
1 Min |
Np. »l"eakNgw R: T i;nem Pga__k’Hgight P_e}akArea PerCent
1 1 6. 277 363786. 0 8147287.8 49. 8234
2 2 7.777 260036. 4 8205058. 6 50. 1766
Total 623822. 4 16352346. 4 100. 0000
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HPLC REPORT

Sample Name:sw-10-76. che Date:2008-12-31

Time:16:33 Method:
column: the mobile phase:
Velocity:

the detection wavelength:

2200 Me !
2000 8]
1800 H !
1600
1400 .. COzBn ‘
1200 / N\ : |
1000 N~cosBn v
800 BnO,C COyBn
5001 (R)-3ab
4001
200}
Py I e
|
[ 1 2 3 4 5 6 7 [ 9 10
Min
No. PeakNo R Time  PeakHeight PeakArea PerCent e
1 1 6.282 1725721.5 38772272.6 96. 2536
2 2 1.897 56509, 7 1509093. 8 3. 7464
Total 1782231.2 40281366. 4 100. 0000
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HPLC REPORT

Sample Name:sw-3-74rac od 80.che

Time:15:29
column: Oﬂ/tf
Velocity: (L’)

Date:2009-04-15
Method:
the mobile phase:

b4

the detection wavelength: /%

mv o
700/
Me
600
=%,  CO:Bn i
N~ |
‘ 400 CO2Bn i
: BnO,C COzBn . \
b a0 (rac)-3ac o !
L a0 :
100
04
0 1 2 3 4 5 8 7 8 9 10 b 12
o - Min
No. PeakNo R.T ime PeakHeight PeakArea PerCent
1 1 8. 047 293015. 7 6743191.0 50. 1333
2 2 10.327 172038. 8 6707320. 0 49, 8667
Total 465054. 5 13450511. 0 100. 0000
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HPLC REPORT

Sample Name:sw-10-88 od 80.che Date:2009-04-15
Time:15:11 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv
1800
1600
- 4 N Ve
~
12004 : , £0,Bn
1000 NN
~CO2Bn
800
BnO2C CO2Bn
6004 (R)-3ac
400/
200 8
| T :
| Y
04
— T
0 2 4 [ [ 10 12
No. ankﬂo» R.:[ivpgﬁ_ PeakHe ight PeakArea PerCent
1 1 7.977 1265615. 6 29961833. 1 95, 8093
2 2 10.227 35528. 1 1310537.9 4. 1907
Total 1301143.7 31272371.0 100. 0000
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HPLC REPORT

| &

Sample Name:sw-3-97rac ad 60 214. che
0 1

Time:09:19

column:

Velocity:

mv 500{

450

400

"~

BnOZC

Y A
T
Date:2009-01-04 W \

Method:

the mobile phase:

gv \QQ

the detection wavelength:a\‘\’

Br

L£02Bn
N

\
N~co,8n
COan

(rac)-3ad

27.327

N
\

No. PeakNo R.Time

1
2

Total

1

2

20

24

28

32

Min

Pgangjgb@__kﬂrvBS;kArea PerCent
15. 877 79190. 7 3455157. 9 50. 3992
27.327 44054. 1 3400423. 4 49. 6008
123244.8 6855581. 3 100. 0000
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HPLC REPORT

Sample Name:SW-10-97. che Date:2009-01-09
Time:09:13 Method:
column: the mobile phase:

Velocity: the detection wavelength:

mv ‘
. Br J
L 00 ‘f

250 |

. COzBn
—N

N~co,Bn

1% BnO,C CO,Bn
(R)-3ad

2
I— g T |

o
K"
27.317

4 8 12 18 20 24 28 32 36 40
Min
NoLf»eakNo R. Time PeakHeight PeakArea PerCent
1 1 16.177 207681. 3 8849893. 7 96. 6189
2 2 27.377 4398.0 309697. 1 3.3811
Total 212079. 3 9159590. 8 100. 0000

el = 75-1, 187 - %‘43”

=92

S37



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

0000

Lor'e
80r'C
GEV'C
(4444
6.¥'C

000'¢
ceo'e
ye0'e
950't
8Ly
[45: 24
X424
GES'Y
68y
GO8'Y
ol6'y
o'y
0.6V
100'S
610G
050'S
€90°G
8.0
¥60°G
801G
9LL'S
¥€9'S
EWw's
vey'S

RN

9.6'9
6,69
9669
6.0°L
¥80°L
owoLL —
9se'L

vV

SWL ——
GeLL —

PPM

1.00

2189

47

A

.98

sw-10-77-H

S38

,C Oan

A

N~co,8n
0.99

N

S

BnOC CO2Bn
(R)-3ae

%

=

0.91

19.92

|




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

sw-10-77-C

- o~ ~ T E-EE-EE-E] @0 8w oo 0 000N wOoNM o o
= R R E R E R R E R R E R R IEEEEREEEE [ o
) WA ANHANETNDMOFEMNMNAAANOC O O eWid MmN OO o n
I R EEE R R R R R R R E R Y] AR EEEEE a ©
: 8283399985338 88888835+4 RERRSSESE 3 3
Q
-, ,COan
N
N\002Bn
BnO,C COzBn
(R)-3ae
[:‘11II|IIll[‘?ll]ll)llTT||||lll‘Ill||l||IIIIII|lIIIIIIII||'|r‘[[|||]||l||!l¥l,|Il‘lllll||l|l'llll"TlTTIllll]|Illll
200 180 160 140 120 100 80 60 40 20 ppm

S39



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

sw-10-77-C
© O m e L B g hd b4 [\
§588 383 5 g ?
ERE KK 5 & E
o oo " oo - .4 o
tr U I
Q
=, ,COan
N
N\COZBn
BnO2C CO2Bn
(R)-3ae
||IIIIIII|\IIIll\Il]Tl|I|lIIIrf]l‘l?1!I!lI|T]|||||Ill|l|l|l[l||IlTlII|II||||]]II]IWIIII1||IIIKIII|I|IlIlII|II|II|||||F[m
128.8 128.6 128.4 128.2 128.0 127.8 127.6 127.4 127.2 127.0 126.8 ppm

S40



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2009

HPLC REPORT

Sample Name:sw—3-80rac ad 60 214. che
Time:14:47

column: A—prlf(

Velocity:

mV 280
260

2404
220
200
1804
160
1404
120

804

204

0 -

Date:2008-12-31
Method:
the mobile phase: 60 W‘)

the detection wavelefigth: ) ¢ %

1

|

Q |

|

|

8

'—*"," ,COan & |

N~co,Bn g

BnO,C CO,Bn |

(rac)-3ae }

0 a 8 12 16 20 24 28 32 36 40
~ B Min i
No. PeakNo R.Time PeakHe i ght PeakArea PerCent

1 23.227 139146. 8 9256496. 2 50. 4336
2 37.927 84904. 2 9097341. 1 49. 5664
224051.0 18353837. 3 100. 0000
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HPLC REPORT

Sample Name:sw-10-77. che Date:2008-12-31
Time:15:31 Method:

column: the mobile phase:
Velocity:

the detection wavelength:

mv 1
18001
Q, - i
1600- 5 i
o |
1400 i
- |
1000 =, C0Bn |
N
800
: N~co,8n
8 BnOC' CO.Bn :
i
(RSae |
200 M} g
[ S—— = !
0 4 8 12 16 20 24 28 32 36 40 44 ab
Min
No. PeakNo R. Time» . Pe_akHe ight PeakArea - PerCent o
1 1 22.877 1437285.0 91897259. 3 97. 2311
2 2 37.077 25993.9 2617016.9 2.7689
Total 1463278.9 94514276. 2 100. 0000
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HPLC REPORT

Sample Name:SW-3-75RAC AD 60. che
Time:10:01

column: AV/H

Velocity: qv;

Date:2009-01-09
Method:

the mobile phase: ¢ (/(é o
the detection wavelength: 2)@

D v
| 90+
80-
70 O,Me
60+
50
40 —V,’- N,Cc)an
304 E
N~co,Bn N <
o BnOC CO2Bn %
10 (rac)-3af
0-—/\A'\J\'\L_\\
-10 , - - = - ; .
0 4 8 12 18 20 24 28 32 36
-~ Min
No. VPeakprR.Time PeakHeight PeakArea PerCent
1 1 21.677 34113.7 2021188.7 50. 0080
2 2 29.477 24296. 2 2020542. 8 49. 9920
Total 58410. 0 4041731.5 100. 0000
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HPLC REPORT

Sample Name:SW-10-91. che
Time:10:35

Date:2009-01-09
Method:

column: the mobile phase:
Velocity: the detection wavelength:
LY
354
204
25 CO,Me
‘ L
15 o
., LOzBn g
10 N
N~
s CO2Bn
BnO,C COzBn
0 (R)-3af
g
5 2
0 e S~
0 4 12 16 20 24 8 32 .
- Min
No. PeakNo R.Time  PeakHeight PeakArea PerCent e
1 1 22.427 1086237. 6 96. 4870
2 2 30.500 39549. 4 3.5130
Total 1125787.0 100. 0000

o< ?5.%7’0 -5

< ?;wof
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HPLC REPORT

Sample Name:SW-3-81RAC AD 60 214.che

Time:11:09

column: A/D -H

Velocity: 0 \?,

Date:2009-01-09

Method: )

the mobile phase: ﬁ/%o
the detection wavelength: ’l’)C

P mv
i 90
80 N
70 !
1
60+
=4 CcOZBn
501 “, /
N
1 N-cozBn ‘
30- Bn0O,C CO2BN i
wl = (rac)-3ag !
g g
104 w !
- i
y /\ |
!
: 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 :
! Min :
No. PeakNo R Time  PeakHeight PeakArea _PerCent .
1 1 25.217 15450. 9 1018191. 1 50. 1491
2 2 45177 8470.5 1012135. 9 49. 8509
Total 23921. 4 2030327. 0 100. 0000
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HPLC REPORT

Sample Name:SW-10-87. che
Time:11:59

Date:2009-01-09
Method:

column: the mobile phase:
Velocity: the detection wavelength:
- N —
MV 140,
120
.. C0O.Bn
100 7
\
" N~cos8n
§ BnO.C CO,Bn
o0 (R)-3ag
40
|
20
o 1 ;
Ao
) 0 4 8 12 16 20 2 28 32 36 40 44
i o Min |
_No. _PeakNo R.Time PeakHeight PeakArea PerCent .
1 1 24.627 70809. 3 4611251.7 97. 0670
2 2 43.882 1251.9 139336. 3 2.9330
Total 72061. 2 4750588. 0 100. 0000
- 2935

e {7706?‘0

:?w%
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HPLC REPORT

Sample Name:SW-3-99RAC AD 60. che
Time:14:21
column: AV"H

Velocity: » V'}

Date:2009-01-09

Method:

the mobile phase: é"/ké ©

the detection wavelength: & Ao

mv i
| |
7 h |
60 ‘.
|
o . ;
B s i
01 ., N,COan @ 1
i 30 ~ i
: N~c0o,Bn . 1
. BnO2C CO,»Bn 2
ol (rac)-3ah
|
o ¢
L— x
107 - . ;|
0 4 8 12 16 20 24 28 32 36 40
Min |
No. PeakNo R.Time PeakHeight PeakArea PerCent i B B
1 1 18.127 45498. 4 2250618. 2 49, 9833
2 2 31.977 23266. 0 2252126. 5 50. 0167
Total 68764. 4 4502744.7 100. 0000
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HPLC REPORT

Sample Name:SW-10-83. che

Date:2009-01-09

Time:13:46 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv
N i
Lo Ph 1
Lo |
= £
500 ==, LO0Bn =
. N ‘
L N~coz8n |
; 300 BnO2C CO2Bn ‘
: (R)-3ah |
| |
| 100 5 i
oL 2 ]
0 4 8 12 16 20 24 28 32 |
S M
No. PeakNo R.Time PeakHeight PeakArea PerCent _
1 1 17.877 495674. 5 24887511.8 95. 7946
2 2 31.427 12010. 2 1092562. 9 4. 2054
Total 507684. 8 25980074. 7 100. 0000
BT LRl ahis
ee”
o]
916/,
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HPLC REPORT

Sample Name:SW-3-130RAC AD 60. che

Date:2009-01-09
Method:

Time:14:57
column:  pAp-H the mobile phase: 6 ‘/(C o
Velocity: o - the detection wavelength: }/))
9]
mv |
: Br
800
500 O
- 0
! B il
3001 =,  CO;Bn «
N §
i \ S
200 N~co,Bn //\\
BnO2C COan / \
100 (raC)'3a| / \
| | k
/
OW /
0 4 8 12 16 20 24 28 32 36 40 44 48
Min
No. PeakNo R. Time PeakHeight PeakArea PerCent - o
1 1 26.477 351747.2 28106989. 5 49, 7823
2 2 42,277 227303. 5 28352850. 3 50. 2177
Total 579050. 7 56459839. 8 100. 0000
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HPLC REPORT

Sample Name:SW-10-80. che

Date:2009-01-09

Time:15:47 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv
5501
Br

500/

a

400 -

a

300

2504 ==, ,CO,Bn

200 N

150+ N\Coan

BnO2C  CO2Bn
1001 (R)-3ai
0] g
o ‘«ML b
0 4 8 12 16 20 24 % 32 36 40 4
B N - I!I(n
No. PeakNo R.Time PeakHeight PeakArea PerCent
1 1 25.527 328373.8 25087432. 2 96. 1737
2 2 42.027 8204.9 998102. 3 3. 8263

Total 336578. 7 26085534. 5 100. 0000
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HPLC REPORT

Sample Name:sw-10-99rac 0d250 60 0.5. che Date:2009-01-14
Time:09:12 Method:
. O
column: l)p'l'f (1\ } the mobile phase: gb b
Velocity: 0 S' the detection wavelength: ’L}D
- —
MV 1400 |
1200 Me
10001 Me . f,
500} =, ,COan a -
i N ;
600{ N~C0,Bn
1 BnO2C CO2Bn
400 (rac)-3aj
‘ |
1
200 ¥
| ;
! |
|
01 1
o 2 4 [ [ 10 12 14 16 18 20 2 24 ‘
] - M
No. PeakNS’“B’lj,“l?, PeakHe ight PeakArea PerCent i
1 1 15.777 818096. 4 43640266. 3 49. 5067
2 2 18.627 616244. 8 44510018.9 50. 4933
Total 1434341. 2 88150285. 2 100. 0000

S66



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

HPLC REPORT

Sample Name:sw-10-101. che

Date:2009-01-14

Time:09:38 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv |
180 |
160
140 Me
1204 !
Me |
100
80 =,  COzBn o
60 NN~ &
1 CO2Bn /\
“ BnOL COzBn A
20 (R)-34j /\j k
: - ;
0 2 4 3 8 10 12 14 16 18 20 2 i
Min |
No. PﬁerakNo” 7&_1395 PeakHeight PeakArea PerCent - o
1 1 15,927 67339.5 3525397. 7 97.5199
2 2 18.717 1457.6 89656. 4 2. 4801
Total 68797.0 3615054. 1 100. 0000

ee~
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sw-10-104-C
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sw-10-104~C

g 383359883 3
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HPLC REPORT

Sample Name:sw-10-105rac od 60 0. 5. che

Time:15:37
oy

column:
v
Velocity: 0.)

Date:2009-01-13
Method:
the mobile phase: lfyy,)

the detection wavelength: ’L}D

v 1
450 |
o |
Me, !
350 f
Me
300
250 >, ,COan :
b y N -
200J N /\\ 2
| ~CO2Bn \ e
1507 BnO2C  CO2Bn ;
1001 (rac)-3ak ’ / ‘
\
50 \ /
1 ) i
ﬂi}..rA o /A \J ] \\k_ﬁ_ R
0 1 2 3 4 5 6 7 8 9 10 1 T2
Min
,_N.(.’;,ﬁiakﬂcl_, R. Time PeakHeight PeakArea PerCent o o )
1 1 8. 227 243289.9 6265045. 4 49. 6355
2 2 9. 627 180486. 0 6357070. 4 50. 3645
Total 423776.0 12622115.8 100. 0000
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HPLC REPORT

Sample Name:sw—10-104. che Date:2009-01-13
Time:15:50 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv
600
500 Me,
Me
400
=% £OsBn £
‘. ®©
3004 N
N~c0o.8n
0 BnO2C CO2Bn
(R)-3ak
100
5
uI
0 2 4 [ [] 10 12
No. PeakNo R.Time PeakHe i ght PeakArea PerCent B
1 1 8.177 309178. 4 7817829.9 96. 5311
2 2 9.627 7830.7 280941. 4 3. 4689
Total 317009. 1 8098771.3 100. 0000 3\6 N T *1/65
ee”
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aw-10-109-C
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sw-10-109-C
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0
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HPLC REPORT

Sample Name:sw-10-107rac ad 60. che Date:2009-01-16
Time:11:19 Method:
column: jp-H the mobile phase: 6° ko
Velocity: - ? the detection wavelength: )40
mv
4501
400
o]
350
O
3004 -
250+ ==, CO0zBn g
200 N ::E
1 N‘COan N
0 BnOC  COBn A
100 (rac)-3al \\
50- f \
04 / k <.
0 4 8 12 16 20 24 28
No. PeakNo R.Time PeakHeight PeakArea PerCent
1 1 19.577 244991.3 13852002. 5 49,9011
2 2 24.827 183442. 6 13906900. 4 50. 0989
Total 428433.8 27758902. 9 100. 0000
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HPLC REPORT

Sample Name:sw-10-109. che Date:2009-01-16
Time:11:54 Method:

column: the mobile phase:
Velocity: the detection wavelength:

D

500 (e}
g
%
“°°j ==, COBn |
| i
300 NN\ |
CO2Bn
2004 BnO2C CO2Bn
J (R)-3al
100 «
— 5
o~ = _
0 4 3 12 16 20 2 28 32 3%
Min |
Np. PP,aENP R. Time PeakHe ight PeakArea PerCent o
1 1 19.673 393929. 4 21603452. 5 96. 6284
2 2 24,977 11485.8 753807. 3 3.3716
Total 405415. 2 22357259. 8 100. 0000

uﬂ‘}%‘"%
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sw-10-114-C
g dd e o@ 8 8w v FEredados “ R
T M i1 T "(dr“w’) I D)
o}
=1,  CO,Et
N
N~co,Et
EtOZC COZEt
(R)-3be
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HPLC REPORT

Sample Name:sw-10-103rac od 60.che Date:2009-01-16
Time:10:09 Method:
column: D?’M

Velocity: P 7

the mobile phase: é'%n
the detection waveleng Uy

™V 1400 ]
1200 l
|
I = |
H 1000 : 1
K 800 -, ,COzEt ;
NN 5
600 “CO,Et A
EtO,C CO.Et |
400 (rac)-3be
200 }
0 — : . ‘
[} 1 2 4 5 6 7 8 9 10 111

No. PeakNo R.Time PeakHeight PeakArea PerCent

1 1 6.277 913565. 4 19980125. 3 50. 1850

2 2 7.877 626512. 0 19832831. 4 49, 8150
Total 1540077.3 39812956. 7 100. 0000
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HPLC REPORT

Sample Name:sw-10-114.che
Time:10:21
column:

Velocity:

mv

Date:2009-01-16

Method:

the mobile phase:

the detection wavelength:

o)
BOD‘\
700-
§
600 <
=,
D e ., CO2Et
{
400 N~co,Et
- Eto,c" COLEt
(R)-3be
2004
1 \
woi \K s
b E—— — =
-
0 1 2 3 4 5 -] 7 8
No. PeakNo R.Time  PeakHeight _PeakArea  PerCent
1 1 6,427 575933.7 12643572, 2 96. 5410
2 2 8.127 13937.0 453014. 7 3. 4590
Total 589870. 7 13096586. 9 100. 0000

ee”
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‘—‘-\—NI\O(",N < NO NN @ oNM ONNNOINOANTDN NN N DW= MNMNO
TY83K8EE S BESBRROEIRERIBNCELTRIEERERERE Noregs
NNNNKN [ BOWWVBWBWOWTE S FTFOOOONNNN QNN
Br
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1
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Et0,C" CO,Et
(R)-3cd
1p.14
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2,07 3.09 2.95
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/17 / A 7 7
1.9 1.10
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sw~10-110-C
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sw-10-110-C
a8 8 3igzEs 3
R " EEEE
- R B B I | -
i ] Uy
Br
= CO2Bn
\
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HPLC REPORT

Sample Name:sw-3-184rac od 85.che
Time:13:28
column: UD/H

Velocity: O \%

Date:2009-01-16
Method:
the mobile phase:

the detection wavelength: >3

¢ ™V 1400
7 Br
12004
1000+ 5
==, COzBn 2
800- N‘
. N~co,Bn
6 -
EtO,C CO,Et E
(rac)3cd =
400 2
200-
o4 A
0 2 4 6 8 10 14 16 18
Min
No. PealﬁNo R.Time PeakHeight PeakArea PerCent
1 1 9.527 886926. 7 30045903. 7 49, 8463
2 2 15.627 423436. 4 30231147.0 50. 1537
Total 1310363. 1 60277050. 7 100. 0000
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Sample Name:sw—10-110. che Date:2009-01-16
Time:13:48 Method:
column: the mobile phase:
Velocity: the detection wavelength:
mv
900-
Br
800+
7004 &
6004
==, ,C02Bn
500- N‘
N~
400 COan
EtO,C CO,Et
300 (R)-3¢cd
200
1004 5
£
o
0 2 4 6 8 10 12 14 16 18 20 22 24
NQ. Peakﬂg WB.’Iin}e PeakHeight PeakArea PerCent B
1 1 9.577 642661. 3 22136518.3 97. 4121
2 2 16.427 8756.0 588094. 7 2. 5879
Total 651417.3 22724613.0 100. 0000
¢
e e Z T ((’~ 3 Y
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sw-10-111-C
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sw-10-111-C
338833588 3 g g
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HPLC REPORT

Sample Name:sw-10-108rac od 60 214.che Date:2009-01-16
Time:09:07 Method:
column: DW the mobile phase: g%o
Velocity: 0~7 . the detection wavelength: Z[?ﬂ
mv i
350 ,‘
Y \
300
= \
250 ., C0zBn |
—N 5 l
o |
20 N~co,Bn : |
150 BnO,C CO;Bn
(rac)3am 5 }
100 = |
50 ‘
0
' 2
No. BgabNo R.Time PeakHeight PeakArea PerCent o )
1 1 8.677 202887.5 7077607.9 50. 3685
2 2 14,227 105336. 0 6974034. 6 49. 6315
Total 308223.5 14051642. 5 100. 0000
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HPLC REPORT

Sample Name:sw-10-111.che

Date:2009-01-16

Time:09:27 Method:
column: the mobile phase:
Velocity: the detection wavelength:
S mv
3504
250
==, L£0,Bn 5
2004 N A
N~co,Bn
1501 BnO;C CO,Bn
‘ (R)-3am
' 100
} 50
| 8
H 0 o
0 1 2 3 4 5 [ 7 [ 9 10 Py 12 13 14 15
. . - . Min
No. PeakNo R Time  PeakHeight ~ PoakArca  PerCent e
1 1 8.427 212444.5 6998903. 3 96. 2023
2 2 13,727 4450.0 276290. 3 3.7977
Total 216894. 4 7275193. 6 100. 0000
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