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'H NMR (CDCls, 400 MHz) of 15e:
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C NMR (CDCl;, 100 MHz) of 15e:
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'"H NMR (CDCls, 400 MHZ) of 15f:
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'H NMR (CDCls, 500 MHz) of 16e:
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'H NMR (CDCls, 500 MHz) of 16g:
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'H NMR (CDCls, 500 MHz) of 2a:
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'H NMR (CDCls, 500 MHz) of 2b:
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'H NMR (CDCls, 300 MHz) of 2¢:
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'H NMR (CDCls, 400 MHz) of 2d:
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'H NMR (CDCls, 400 MHz) of 2e:
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'H NMR (CDCls, 400 MHz) of 2f:
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'H NMR (CDCls, 400 MHz) of 2g:
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'H NMR (CDCls, 500 MHz) of 2h:
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'H NMR (CDCls, 500 MHz) of 18:
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'H NMR (CD,Cl,, 500 MHz) of 10a:
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'H NMR (CDCls, 500 MHz) of 10b:
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'H NMR (CDCls, 400 MHz) of 27a:
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*'P NMR (CDCls, 161.7 MHz) of 27a:
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'H NMR (CDCls, 500 MHz) of 13c¢:
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'H NMR (CDCls, 400 MHz) of 13d:
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'H NMR (CDCls, 300 MHz) of 23a:

CHO

o617

T

45

T
55

12 (ppm)

.
.

C NMR (CDCl;, 125 MHz) of 23a

OEE—

CHO

OTSZT
LB9'SET
L06TT
BT
SHEUTT
EFTEET
OZBET
TEEIT

T087TET
mﬁ.ﬁﬂw

ﬁauﬂ
BOTFET

LT —

SE0TET—

12 (ppm)
S23




'H NMR (CDCls, 300 MHz) of 23b:
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'H NMR (CDCls, 500 MHz) of 23c:
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'H NMR (CDCls, 500 MHz) of 23d:
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'H NMR (CDCls, 300 MHz) of 24:
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'H NMR (CDCls, 400 MHz) of 25b
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HPLC CHROMATOGRAMS:

HPLC data for 13a: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, flow rate 1

mL/min)
I I OMe
Racemic:
S
N
bh,
( o
[(e]
| LO
| <
o
T T T ] T T T T ] T T T T ] T T T
15.00 20.00 2500
Enantioenriched:
%
||
|
|
|
A
||
| <
[ ~
[s0]
| o
| N
| A

/

£\ A

800 10.00 1200 14.00 16.00 18.00 20.00 2200 2400

Processed Channel: PDA 223.8 nm

Processed Channel Retentlgn Area % Area Height
Time (min)

1| PDA 223.8 nm 11.402 31220963 90.11 954239

2 | PDA 2238 nm 20.874 3427041 989 51156
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HPLC data for 13b: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, 1 mL/min)

I,

Racemic:
)
&
I~ ©
Lo
|1 o~
| -—
|
|
|
L B T T [ T 1T T T 1 T
8.00 10.00 12.00 14.00
Enantioenriched:
|
2
;dl
I
| |
[
| |
| | ©
| | o
| w
|| =
.i \ h /,,.»"}\,\
N\
- \ / ..'\\_ B // N N .
S & S YA N —
6.00 8.00 10.00 12.00

Processed Channel: PDA 229.8 nm

Processed Channel Retentn(_)n Area % Area Height
Time (min)

1| PDA 229.8 nm 6.660 15067635 7429 890296

2 | PDA 2298 nm 10.536 5214348 2571 164182
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HPLC data for 13¢: Daicel Chiralpak OJ column (2-propanol/hexane 10:90, 1 mL/min)

I I CHO

Racemic:
e |
Q0 =t
®» W
' -
| A
| |
| | I
[
I |
| | | |
| | | |
e
| | ] ] ] |
10.00 12.00
Enantioenriched:
q
©
il
| | (]
I~
| 0
[ o
|| AN
T fi_ 0 ,I 4 T
10.00

Processed Channel: PDA 222.6 nm

Processed Channel Retention Area % Area | Height
Time (min)
1| PDA 2226 nm 9.872 16173271 77.01 1371944
2 | PDA 2226 nm 10570 4827685 2299 397795
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HPLC data for 13d: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, mL/min)

‘ ‘ CO,Me

Racemic:

i

™

N I

a 8

[ =l

| |
N ,/"‘; o N ~
1 T 'Jlk 1 TI ?3\ T 1 T A 1 T
10.00 12.00 14.00 16.00 18.0!
Minutes
Enantioenriched:
|
1‘_'|
=
[
| {l [(o]
[ S
1’ k' s
T T T I "',.'_\:/ T T I T I<> T ] T T T ]. T T T ]
10.00 12.00 14.00 16.00 181
Minutes

Processed Channel: PDA 223.8 nm

Processed Channel oMo Area 9% Area Height
Time (min)

11.165 26417520 79.19 702074
6940210 20.81 150673

PDA 223.8 nm
2 | PDA 223.8 nm 14.076

-
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HPLC data for 23a: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min)

I CHO

Racemic:
—
)]
G }
H‘ [l
| ®
| N
' 0
| | l 1
[
[ (1
| | |
|
| [ 1
| |
) | | ',
] | [ ] ] | I ] ] -.I | I-
8.00 9.00 10.00
Enantioenriched:
NI
| (9]
a0
IS
(8]
I
10.00
Processed Channel: PDA 226.1 nm
Processed Channel Retention Area % Area Height
Time (min)
1| PDA 226.1 nm 7.838 4358554 90.66 466426
2 | PDA 226.1 nm 9289 449054 934 42204
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HPLC data for 23b: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min)

I CHO

Racemic:

Enantioenriched:

0 12.00

Processed Channel: PDA 220.4 nm

Processed Channel F\_'etentlc_m Area % Area = Height
Time (min)

1| PDA 220.4 nm 11.135 | 19657383 8940 1557386

2| PDA 2204 nm 11.802 2329713 10.60 = 170687
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HPLC data for 23¢: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min)

I CHO

)

Racemic:
@ |
S w
T Q
| | (]:i
T1
B
| | l
| .
[ .
| | | |
A
| | | ] |
10.00 1
Enantioenriched:
E
P
()
||
b=
N
I E_}

Processed Channel: PDA 230.8 nm

Retenti
Processed Channel .e en pn Area % Area  Height
Time (min)
1| PDA 230.8 nm 9.676 24381373 91.06 2122771
2 | PDA 230.8 nm 10.201 | 2393622 804 217758
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HPLC data for 23d: Daicel Chiralcel OJ column (2-propanol/hexane 1:99, 1 mL/min)
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Processed Channel: PDA 226.1 nm
Processed Channel Retentiqn Area % Area  Height
Time (min)
1| PDA 226.1 nm 6.834 19935194 90.05 1400914
2 | PDA 226.1 nm 8956 2202791 995 105875
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HPLC data for 24: Daicel Chiralpak IB, column (2-propanol/hexane 0.1:99.9, 1
mL/min)

I CHO
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Enantioenriched:

I I
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Processed Channel: PDA 217.2 nm

Retenti
Processed Channel .e en |qn Area % Area Height
Time (min)
1| PDA217.2 nm 9.755 662384 8.91 32665
2| PDA 217.2 nm 10.343 6773206 91.09 | 208656
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HPLC data for 25a: Daicel Chiralpak IC column (2-propanol/hexane 10:90, 1 mL/min)
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Processed Channel: PDA 227.3 nm

Processed Channel Retention Area % Area Height
Time (min)
1| PDA 227.3 nm 14.134 6488452 11.14 348089
2 | PDA 227.3 nm 25.456 51751545 88.86 1515048
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HPLC data for 25b: Daicel Chiralpak AD-H column (2-propanol/hexane 5:95, 1
mL/min)
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Processed Channel: PDA 227.0 nm

Processed Channel Retenthn Area % Area  Height
Time (min)

1| PDA 227.0 nm 8641 17056172 8619 1515817

2| PDA 227.0 nm 10.405 | 2732264 13.81 205162
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