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1. Experimental section
1.1 Solvent screening
Bn HO

Ph
(DHQD),PHAL, (20 mol%)
N o 4 N\ Cu(OTf)y, (10 mol%) O
N

' Solvent, (0.5ml)rt, 72 h

Boc H
1a 2a
Entry Solvent dr® Yield(%)¢ Ee(%)
Syn-3a
1  EtOAc N.D. 57 62
2 DMSO 1:1 70 4
3  Toluene 2:1 72 57
4  CH3NO, 5:1 70 85
5 CHCI3 3:1 80 82
6 1,1,2-trichloroethene 2:1 55 73
7 1,1,2,2-tetrachloroethane 3:1 80 75
8 1,1,2-trichloroethane 2:1 65 71
9  CH)Cl, 3:1 74 80

® Reaction conditions: 1a (0.2mmol), 2a (0.1mmol). ® Determined by 'H NMR. ¢ Isolated yield of
the combined products. d Major diastereoisomer’s ee determined by chiral HPLC.

1.2 Effect of N-Substituent of oxindoles
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i HO Ph Cu(OTfy,10mol%

(DHQD),PHAL,20mol%
o 4 A -
N DCM,0.5ml,rt,72h

Iz

R=Boc, yield 74%, dr 3:1, ee 80%
R=Ac, yield 62%, dr 3:1, ee rac
R=H, trace

R=Bn, trace

1.3 Screening catalyst

Ph HO,
Ph
catalyst,20mmol% \ NH
o 4+ N\ >
N \ CH3NO,,0.5ml,it N

|
Boc

I
vy}
o
3}

Ph
OO o 0O yield 23%, ee 7%

P
/" "OH
Qe

Ph
Ph HO_ph (DHQD),PHAL,(20mol%)
o MsOH, (20mol%) _
+ N\ >
ITI N CH3N02,05m|,rt
Boc H

yield 15%

2. Determination of absolute configuration of syn-3f
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2.1 Experimental

About 11 mg of sample was dissolved in 150ul CDClj; and placed in a BaF, cell
with a path-length of 75um. IR and VCD spectra were recorded on a Chiral IR-2X
FT-VCD spectrometer (BioTools, Inc. ) equipped with single photoelastic modulation,
with 4 cm™ resolution, 9h collection for both the chiral sample.

2.2 Theoretical Calculation

Since there are two chiral centers in 3g , we investigated the geometry of all the
possible conformations, i.e., RR, RS, SR and SS. The IR and VCD spectra were
calculated for all of them. We find that the calculated IR and VCD spectra of the RR
configuration agree best with the experiment, as shown in Fig.2. Therefore the
absolute configuration of 3g is assigned as (RR).

Geometry optimization, frequency, and IR and VCD intensity calculations were
carried out at the B3LYP/6-31G(d,p) level of theory. Polarized continuum model
(PCM) was adopted to consider solvent (chloroform) effects in the calculation of IR
and VCD spectra. The IR and VCD intensities were converted to Lorentzian bands
with 8 cm-1 half-width for comparison to experiment. All calculations were
performed with the Gaussian 09 program suite.

Measured VCD

Measured IR

£ s . e e i e

Fig.1 VCD and IR spectra of 3g in CDCl3(11mg/0.15ml)
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Fig.2 VCD and IR spectra observed for syn-3f compared with calculated spectra
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2.3 1D NOE of 3f

Y aL 58
VooV
Ha Hb Hb

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
|
E 4
— — —
Hb Hb
LkWWMA M |
™
Ha
T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm

3. NMR Spectrum and HPLC Chromatograms
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