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1. NMR spectra of products 3

"H NMR (400 MHz, CDCl5) of compound 3aa
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"H NMR (400 MHz, CDCl;) of compound 3ba
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"H NMR (400 MHz, CDCl5) of compound 3ca
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"H NMR (400 MHz, CDCl;) of compound 3da
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"H NMR (400 MHz, CDCl5) of compound 3ea
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"H NMR (400 MHz, CDCl5) of compound 3fa
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"H NMR (400 MHz, CDCl;) of compound 3ga
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"H NMR (400 MHz, CDCl5) of compound 3ha
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"H NMR (400 MHz, CDCl5) of compound 3ia
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"H NMR (400 MHz, CDCl5) of compound 3ja
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"H NMR (400 MHz, CDCl;) of compound 3ab
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"H NMR (400 MHz, CDCl5) of compound 3ac
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"H NMR (400 MHz, CDCl;) of compound 3ad

810"
960"
PIT®
we”
188"

R R P D BT by b E

N

88% "€, g
008 £~ =
126 e~

625 £ =

98L e~ f
96. £~

6L R LMWWW
C6L e~

|

Pty
20 1\
670 b
290 b~
6L0 b
980 '+
860

BE [

66

167

F6 [

L%AL

Fzoe
F00 8T

=T

06"

00"

eSS

40

— D —

30 25 20 15 1.0 05 00

35

8.0 7.5 7.0 6.5 8.0 5.5 5.0 4.f§ ( |
ppm
3C NMR (100 MHz, CDCl3) of compound 3ad

85

I F1—
eI8 61—

869 '977,
96T 0t
182 05
az¢ T¢
088 ¢
115 664

120 09—

248 01
66 221
967 F71
16F "G71
66L G2 1
829121
861 "1
¥86 7221
129821
089 671
668 e 1
L6098 1

¥L9 TSI~
285 281
626 091—

F6E BT —

|

Ll

il

o
~
o
(']
(=)
(]
o
<
(=]
wn
o
[(s]
o
~
o
@
-
£ <
g8 7
oy
o
o
—
o
e
2
o
o~
~
(=)
(2]
-
o
=
ki
o
wn
~
(=]
(=]
—
o
~
=



"H NMR (400 MHz, CDCl5) of compound 3ae
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"H NMR (400 MHz, CDCl5) of compound 3af
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"H NMR (400 MHz, CDCl;) of compound 3ag
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"H NMR (400 MHz, CDCl5) of compound 3ah
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"H NMR (400 MHz, CDCl5) of compound 3ai
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"H NMR (400 MHz, CDCl5) of compound 3aj
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"H NMR (400 MHz, CDCl5) of compound 3ak
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"H NMR (400 MHz, CDCl5) of compound 3am
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"H NMR (400 MHz, CDCl5) of compound 3an
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"H NMR (400 MHz, CDCl5) of compound 3ao
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"H NMR (400 MHz, CDCl5) of compound 3aq
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2. HPLC spectra of product 3aa

Racemic:
|Chr0matogram
5000
5000
4000
5
<
E
% 3000-|
[
@
-
2
£
<T
2000
133 3537
VA
1000 \ \j \
7200i r T T T T T T 1
250 3.00 3.50 4.00 4.50 5.00 5.50 6.00
B [8] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU min mAU % % n.a.
1 3373 118.742 1531452 4924 5215 na.
2 3537 122.414 1405.069 50.76 47.85 na.
Total: 241.156 2936.522 100.00 100.00
Enantioselective: 12% ee
Chromatogram
5000 -
4000
5 3000+
<
E
]
[
o
2
2 2000+
Fe]
<
11-3337
1000+ 123500
_200 _I T T T T T T T 1
2.50 275 3.00 325 3.50 375 4.00 425 458
B} [8] [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU"min mAU %o % na
1 3337 97.774 1152.586 56.03 59.34 n.a.
2 3.500 76.744 780.723 4397 40.66 n.a.
Total: 174.518 1942.309 100.00 100.00
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3. X-ray single crystal data for compound 3aa

The thermal ellipsoid was drawn at the 30% probability level.

Empirical formula C17 H20 O2

Formula weight 256.33

Temperature 296.15K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=12.090(3) A o= 63.859(3)°.
b=12.2943) A B=70.176(3)°.
c=12.5433) A y=61.173(3)°.

Volume 1447.2(6) A3

V4 4
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Density (calculated) 1.176 Mg/m3

Absorption coefficient 0.075 mm!

F(000) 552

Crystal size 0.3x0.3x0.1 mm?

Theta range for data collection 2.882 10 26.991°.

Index ranges -15<=h<=12, -15<=k<=9, -16<=I<=15
Reflections collected 8425

Independent reflections 6083 [R(int) = 0.0265]
Completeness to theta = 25.242° 97.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7455 and 0.6316

Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 6083/0/351

Goodness-of-fit on F? 1.018

Final R indices [[>2sigma(I)] R1=0.0680, wR2 = 0.1447

R indices (all data) R1=0.1393, wR2 = 0.1806
Extinction coefficient n/a

Largest diff. peak and hole 0.203 and -0.254 ¢.A3
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