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1. NMR spectra of products 3,5, 7,9, 11 and 13

'H NMR (400 MHz, CDCl5) of compound 3aa
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'H NMR (400 MHz, CDCl5) of compound 3ba
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'H NMR (400 MHz, acetone-ds) of compound 3ca
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'H NMR (400 MHz, CDCl5) of compound 3da
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'H NMR (400 MHz, acetone-ds) of compound 3ea
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'H NMR (400 MHz, acetone-ds) of compound 3fa
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'H NMR (400 MHz, acetone-ds) of compound 3ga
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'H NMR (400 MHz, acetone-dg) of compound 3ha
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'H NMR (400 MHz, acetone-ds) of compound 3ab
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'H NMR (400 MHz, acetone-ds) of compound 3ac

7589
89291
peg's
CIade
1599
79991
0899
58991
70491
15191
1119
P89
72891
pog'9
59891
5889
069 91
L0689
925 91
76691
Lo
18} 1
L0Z'L
LIT L
02z L
827 1
S8z L
SPZ 2
54T L
6z L
Zhg L
azg L]
epe L
L9E L
55t L
18 2]
9L9' L
peg L

gl98—

i

L3l 2
LLLg
Emmw
Z28'9~,
8989
5889
omm,mw
1089~
9z6'9~"

2669~
WO

EI.
EN;
el
0z L

822 L
SET L
v
EN,T\H
V6T L

Sms\
9ze L

QML\
el

BSY L—
\By i—

919 L~
peg L~

7.50 7.40 7.30 7.20 7.10 7.00 6.90 6.80
1 (ppm)

7.60

o'k
I Zio1
96T
70T

Sl
5geT
Mmmo.w
100

00k

1.0 0.5 0.0

15

9.0 8.5 8.0 75 70 865 6.0 55 50 4 40 35 3.0 25 20
1 (ppm)

95

3C NMR (100 MHz, acetone-ds) of compound 3ac

P65 Lr—

1EB6EP
N?.m:/
wwm.ﬁ;r
970641
986111
051621~
_S,WNQ
98Z'57
190821
0pg8zL
160'6ZL
8Pz 674

ZSE'PSL—
SZLL9~
SPL P9~

i

Gl HL.“ h

W

o

L

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

190

210 200

S11



'H NMR (400 MHz, acetone-ds) of compound 3ad
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'H NMR (400 MHz, acetone-ds) of compound 3ae
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'H NMR (400 MHz, acetone-ds) of compound 3af
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'H NMR (400 MHz, acetone-ds) of compound 3ag
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'H NMR (400 MHz, acetone-ds) of compound 3ah
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'H NMR (400 MHz, acetone-ds) of compound 5
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'H NMR (400 MHz, CDCls) of compound 7
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'H NMR (400 MHz, acetone-ds) of compound 9
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'H NMR (400 MHz, acetone-ds) of compound 11
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'H NMR (400 MHz, acetone-ds) of compound 13
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2. X-ray single crystal data for compound 5

0]
CFj3

~Ph

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

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

sf20190530a_0m

C29 H20 F3 N 02

471.46

296.15 K

0.71073 A

Triclinic

P-1

a=10.333(4) A o= 88.838(5)<
b =10.460(4) A B= 68.455(5)<

c=11.583(5) A y = 79.684(6)<
S22



Volume 1144.2(8) A3

Z 2

Density (calculated) 1.368 Mg/m?3

Absorption coefficient 0.102 mm-?

F(000) 488

Theta range for data collection 2.672t0 25.678<

Index ranges -12<=h<=9, -12<=k<=12, -14<=I<=13
Reflections collected 6041

Independent reflections 4240 [R(int) = 0.0168]
Completeness to theta = 25.242° 98.0 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7455 and 0.6815

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4240/0/ 327

Goodness-of-fit on F2 1.034

Final R indices [I1>2sigma(l)] R1 = 0.0555, wR2 = 0.1420

R indices (all data) R1=0.0887, wR2 =0.1617
Extinction coefficient n/a

Largest diff. peak and hole 0.193 and -0.280 e. A3
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3. HPLC copies of 3aa

Racemic:
[Chromatogram
5004
j £ N
400 s N/ Ph
Ph
__ 300+ OH
=2
<
E
3 \1-7.623
|
5 200+ 12-10.087
2
<
100+
04 T
-50- T T T T T T T T
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 17.7
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.623 93.571 220.612 50.11 54.83 n.a.
2 10.097 93.178 181.749 49.89 45.17 n.a.
Total: 186.749 402.360 100.00 100.00
Enantioselective:
Chromatogram
560
5004
= e==3
400+ s N/ P
_ Ph
2
3004
% OH 1 1-7.917 12-10.400
2
8
2 2004
<
100
04 1
-50 r T T T T T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 7.917 110.698 273.832 45.06 50.56 n.a.
2 10.400 134.993 267.776 54.94 49.44 n.a.
Total: 245.691 541.608 100.00 100.00

The enantiomeric excess: 10%, determined by HPLC (Daicel Chiralpak IA, hexane/2-propanol =

90/ 10, flow rate 1.0 mL/min, T = 30 °C, 254 nm): tz = 7.917 (minor), tg = 10.400 (major).

S24




