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2. HPLC Chromatographs of 4b-r
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Gram-scale experiment:

/ CN O catalyst 3a HoN | CHs
N (5 mol %) NC
_— N

N 0 HsC THF 00

\ H5C O 0°C

CH, 48 h CH,

1e 2a (35)-4e

1.0 gr, 4.78 mmol 0.670 gr, 4.78mmol 1.60 g, 96% yield, 35% ee

To a solution of 2a (0.670 gr, 4.78mmol) in 100 mL round bottom-flask containing in dry THF
(20 mL) was added catalyst 3a (0.144 gr, 5 mol %). The reaction mixture was allowed to stir
at 0 °C for 1h, followed by added N-methyl-3-dicyano-oxoindoline 1e (1.0 gr, 4.78mmol) at
0 °C. The reaction mixture was allowed to stir at the same temperature for 48 h. After 48h the
starting materials were completely consumed indicated by TLC and the reaction mixture
suspension was simply filtered using Buchman filter paper to afford product 4e in pure form.

For racemic 4e HPLC chart (see page no: S5) in this supporting information file.
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3. Copies of 'HNMR and "*CNMR of 4b-r
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4. X-ray Crystallographic Analysis of 4e

X-ray diffraction data were collected at 93 K on a Rigaku R-AXIS RAPID diffractometer using
multi-layer mirror monochromated Cu-Ko radiation. The structure was solved by direct
methods' and expanded using Fourier techniques. The non-hydrogen atoms were refined
anisotropically. Hydrogen atoms were refined using the riding model. The final cycle of full-
matrix least-squares refinement’> on F? was based on 2997 observed reflections and 236
variable parameters and converged (largest parameter shift was 0.00 times its esd) with
unweighted and weighted agreement factors of:

Ri=2||Fo| - |Fc|| /Z |Fo] =0.0409
WR2 = [Z (w (Fo2 - F2)?) | = w(Fo?)?]¥2 = 0.1092

The goodness of fit®> was 1.04. Unit weights were used. The maximum and minimum peaks
on the final difference Fourier map corresponded to 0.37 and -0.42 e-/A3, respectively. The
final Flack parameter* was -0.03(5), indicating that the present absolute structure is correct.’> A
total of 9893 reflections were measured and 2997 were unique (Rint = 0.0361). Crystal data and
refinement statistics are shown in Table S1. Atomic coordinates and B /B, are listed in Table

S2. Atomic coordinates and B._ involving hydrogen atoms are listed in Table S3.
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Crystallographic data of 4e has been deposited with Cambridge Crystallographic Data Center,
deposition no. CCDC 1823802.

1. Sheldrick, G. M. A Short history of SHELX. Acta Cryst. 2008, 464, 112-122.
2. Least Squares function minimized: (SHELXL 2013)
Sw(F*-Fc?)>  where w = Least Squares weights.

3. Goodness of fit is defined as:

[Ew(Fo? - F)?/(No - Ny)]*?

where: No = number of observations

Nv = number of variables

4. Parsons, S.; Flack, H. Precise absolute-structure determination in light-atom crystals. Acta
Cryst. 2004, 460, s61.
5. Flack, H.D.; Bernardinelli, G. Reporting and evaluating absolute-structure and absolute-
configuration determinations. J. Appl. Cryst. 2000, 33, 1143-1148.

Table S1. Crystal data and structure refinement.

A. Crystal Data

Empirical Formula C20H19N303

Formula Weight 349.39

Crystal Color, Habit colorless, platelet

Crystal Dimensions 0.100 X 0.100 X 0.100 mm
Crystal System monoclinic

Lattice Type Primitive

Lattice Parameters a= 6.79795(18) A

b= 9.9618(3) A
c= 12.8161(4) A
b= 98.897(7) o

V =857.46(4) A3
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Space Group
Z value
Dcalc

F000
w(CuKa)

P> (#4)

2

1.353 g/cm?
368.00
7.573 cm™!

B. Intensity Measurements

Diffractometer
Radiation

Voltage, Current
Temperature

Detector Aperture

No. of Reflections Measured

Corrections

R-AXIS RAPID

CuKa (1=1.54187 A)

multi-layer mirror monochromated
40kV, 30mA

-183.00C

460.0 x 256.0 mm

Total: 9893

Unique: 2997 (Rint = 0.0361)

Parsons quotients (Flack x parameter):

1351

Lorentz-polarization
Absorption

(trans. factors: 0.721 - 0.927)
Secondary Extinction
(coefficient: 1.07500e-002)

C. Structure Solution and Refinement

Structure Solution
Refinement

Function Minimized
Least Squares Weights

2qmax cutoff

Anomalous Dispersion

No. Observations (All reflections)
No. Variables
Reflection/Parameter Ratio
Residuals: R (I>2.00s(I))
Residuals: R (All reflections)
Residuals: wR> (All reflections)
Goodness of Fit Indicator

Flack parameter (Parsons' quotients = 1351)
Max Shift/Error in Final Cycle
Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

Table S2. Atomic coordinates and By, /B,

S38

Direct Methods (SHELXS)
Full-matrix least-squares on F?
> w (Fo? - F¢?)?

w = 1/[ 62(Fo?) + (0.0773 . P)2
+0.3462 . P

where P = (Max(Fo02,0) + 2Fc¢?)/3
135.00

All non-hydrogen atoms

2997

236

12.70

0.0409

0.0410

0.1092

1.036

20.03(5)

0.000

0.37 e-/A3

-0.42 e-/A3



atom X y z Beq

03 0.5887(3) 0.1280(2) 0.33069(15) 1.36(3)
05 0.6485(3) 0.3916(2) 0.19882(16) 1.60(4)
027 0.1154(3) 0.43951(19)  0.39244(14) 1.14(3)
N1 -0.0838(4) 0.2802(3) 0.44067(19) 1.35(4)
N6 0.4631(3) 0.1157(2) 0.15315(18) 1.21(4)
N12 0.0859(4) -0.0328(3) 0.3494(2) 1.98(5)
c2 0.3834(4) 0.4002(3) 0.2967(2) 0.96(4)
c7 0.3462(4) 0.6173(3) 0.3942(2) 1.16(4)
c8 0.1136(4) 0.0798(3) 0.3371(2) 1.34(5)
c9 0.3890(4) 0.7272(3) 0.2224(2) 1.39(5)
C10 0.3133(4) 0.1812(3) 0.0832(2) 1.21(4)
c11 0.2643(4) 0.1629(3) -0.0252(2) 1.42(5)
C13 0.1086(4) 0.2414(3) -0.0771(2) 1.65(5)
C14 0.0051(4) 0.3319(3) -0.0231(2) 1.54(5)
C15 0.6559(4) 0.5774(3) 0.3182(2) 1.23(5)
C16 0.4954(4) 0.6818(3) 0.3311(2) 1.14(4)
C17 0.2990(4) 0.2655(3) 0.2548(2) 1.07(5)
C18 0.1530(4) 0.2190(3) 0.3262(2) 1.12(4)
C19 0.6228(5) 0.0374(3) 0.1190(3) 1.70(5)
C20 0.5901(4) 0.8033(3) 0.3922(2) 1.46(5)
c21 0.2109(4) 0.2705(3) 0.1383(2) 1.10(5)
C22 0.4698(4) 0.1624(3) 0.2539(2) 1.10(4)
c23 0.2869(4) 0.4782(3) 0.3574(2) 1.05(4)
C24 0.5688(4) 0.4509(3) 0.2645(2) 1.16(4)
C25 0.0560(4) 0.3468(3) 0.0867(2) 1.37(5)
C26 0.0606(4) 0.3070(3) 0.3835(2) 1.08(4)

Beq = 8/3 1'52(U11(aa*)2 + Uzz(bb*)2 + U33(CC*)2 +2Uq2(aa*bb*)cos y + 2U13(aa*cc*)cos P + 2Up3(bb*cc*)cos o)

Table S3. Atomic coordinates and Bis, involving hydrogen atoms.

atom X y z Biso

H1A -0.12861 0.19765 0.44383 1.620
H1B -0.13378 0.34509 0.47508 1.620
H7A 0.40578 0.61390 0.46970 1.386
H7B 0.22556 0.67422 0.38811 1.386
H9A 0.48566 0.76826 0.18283 1.673
H9B 0.28576 0.79290 0.23164 1.673
H9C 0.32757 0.64935 0.18347 1.673
H11 0.33314 0.10023 -0.06218 1.698
H13 0.07255 0.23275 -0.15143 1.981
H14 -0.10022 0.38359 -0.06063 1.854
H15A 0.75176 0.61693 0.27608 1.480
H15B 0.72960 0.55416 0.38863 1.480
H19A 0.58654 0.01418 0.04423 2.045
H19B 0.64343 -0.04502 0.16108 2.045
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H19C
H20A
H20B
H20C
H25

0.74578
0.68536
0.65952
0.48614
-0.01428

0.09033
0.84560
0.77407
0.86805
0.40768
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0.12888
0.35238
0.46124
0.40229
0.12445

2.045
1.753
1.753
1.753
1.648



