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Fig S1. 'H NMR Spectrum of C10
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b R B e e )
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Fig S9. HPLC Profile of Racemic 3a
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[ Total 100.00 (28203 4| 69591.7 | 100,000

Fig S10. HPLC Profile of Enantioenriched 3a
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Fig S11. *H NMR Spectrum of 3b
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Fig S12. C NMR Spectrum of 3b
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Fig S13. HPLC Profile of Racemic 3b
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Chromatogram : ksb-4-ODH-1r-C-62_channel2
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| Total 100.00 | 663158.8 | 1795731,5 | 100.000

Fig S14. HPLC Profile of Enantioenriched 3b

20 30 40 50 60 70 80 90

10(

18



NAME INN-4-KSB-31B-1H
EXPNO 1
PROCNOC 1
Date 20130219
Time 20.26 MeO ()
INSTRUM spect
PROBED 5 mm PABBO BB- SO,Ph
PULPROG 2g30 (@)
TD 65536 O,N 7~
SOLVENT CbC13 3c
NS 14
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 32
DN 60.800 usec
DE 6.50 usec
TE 294.2 X
D1 1.00000000 sec
TDC 1
======== CHANNEL fl scccacaue
NuCl 18
Pl 13.50 usec
BL1 =1.00 dB
PL1W 10.56200695 W
5801 400,1324710 MHz
51 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
L JUL |1 N
...... IR e s S T — I ——— -
10 9 8 6 2 ppm
JH )Il J
252E g 5
07<=<o\ | @
‘1-11-IN1 'f’s o~

Fig S15. *H NMR Spectrum of 3c
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o & 8 9% 5 8 488 = 22 3
e seeepenae g0 5 ¢ BYEAN T 8 b 4 3-S
FXPXO 1 - - - T - - I~ w N~ -
PROCRO 1
S I N B\ VA T Vo
Time 26,27
INITRIN sypect
nggﬁ 5 nm PABDO uba
=0 - 2gpg3
™ 55536 MeO
SOLVENT cocd (6]
s 14
e . SO,Ph
SuH 24038 .461 Bz @) 5
FIDRES 3.366798 Hz o,N"
) 13831988 =ec 3c 2
RG 2050
(& 20.800 usec
pE €.50 usec
= 254.2 %
4 1.00000080 sec
DLl 0.03000020 sec
oe 1
memvmnes CHANNEL f1 mems=sws
wuci 3
»l 8.35 usec
PL) -2.00 c&
LiN 56.53121948 W
arot 100. 6228298 ¥la
wmmmwnwe CHANNEL £72 —amwesew
CPDERG2 walzzlé
noc2 i
pepos 08,20 usec
2 «3,80 d»
Pul2 14.30 d3
PL12 14,50 48
pLZw 1056200655 «
PLI2W 29767781 %
PLLIN 0.29767701 %
s¥02 ¢00,1316005 MMz
51 2758
sF 100.6127626 ¥E2
oM aM
s9% 0
18 1.00 Ma
B Q
e 1.40

vyt - e " —— .
L 1] ] ) 1] 1 L 1 1 | 1 1 i : 14 | 1 1 L}
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 50 30 20 10 pPpm

Fig S16. *C NMR Spectrum of 3c
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Chromatogram : ksb-4-ADH-3r-B-31_channel2

System : Jasco HPLC Acquired : &727/2013 5:33:12 PM
Method : ksb-4%-05-250nm SOzPh Processed - 5027/2013 7:28:27 PM
User : Usart Primted : 5/27/2013 7:33:39 PM

_ksb-4-ADH-3r-B-31.DATA - Jasco Analog Channel 1

0 10 20 30 40 50 & 70 &0

Min

Peak results :

Index | Name - aime Quantity]  Helght| ~ Arsa | Area %
1 ummowu 95125] 4952] £84755.0 imm
(293251 5048 1812.4| 50434

[ Tota! 100.00 [ 131 [ 320519.6 1 100,000 |

Fig S17. HPLC Profile of Racemic 3c

21



Chromatogram : ksb-4-ADH-1R-A-63_channel2

System : Jasco HPLC \©\ SO P Acquired : 5/27/2013 1:41:24 PM
Method : ksb-4%-05-250nm Processed : 5/27/2013 3:41.06 PM

User : User1 Printed : 527/2013 3:44:16 PM

ksb-4-ADH-1R-A-63.DATA - Jasco Analog Channel 1

160,000
140,000
120,000
100,000
= 80,000

60,000
40,0
20,00(= |

0 20 40 80 80
Min

Peak results :

Tndex[Name | Time| Quanty| Helght[  Area| Area %

; R TR ;‘;‘[ﬁn_].[%ma]. ¥ HMM %)
1_|UNKNOWN| 98483| 9551 167473.7 | 447971.3| 95511

2 | UNKNOWN | 102,008 449] 101250] 210555] 4489

[ Total 100.00 1 177598.7 | 469026.8 | 100,000

Fig S18. HPLC Profile of Enantioenriched 3c
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NAME INN-4-KSB-32C~1H
EXPNO 1
PROCND 1
Date 20130219
Time 20,37 .
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPRCG 2430
™ 65536 O o
SOLVENT CDC13
NS 15 <o )J\/ysozph
DS a (@)
SWH 8223.685 Hz O,N 7
FIDRES 0.125483 Hz
a0 3.9846387 sec
RG 32
OR 650.B00 usec
DE 6.50 usec
TE 294,3 ¥
Dl 1.00000000 sec
TDO 1
wummmnan CHANNEL £]1 wwessmes
NUCL 1H
Pl 13.50 usec
PLL -1.00 4B
PLIW 10.562006595 w
S501 400.1324710 MHz
sI 12768
SF 400.1300095 MHz
WDW EN
SSB a
LB 0.30 Hz
GB a
PC 1.00
|
l
| | |
| | | ,' | ||
o [l /|
J | A
v T — ey T s
10 9 8 6 3
SPYL AL J ') I
]'eotev?lw ol’io o\l ﬁ ‘p[co
QSIS QRie S hpd Rt
v - Ol o~ - &N

Fig S19. 'H NMR Spectrum of 3d

ppm
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¢ b R R rEIR
- -
KAME TEN- 4 KER-D2C-108 g #g; ﬁg.‘;g dggﬁg 338 23. a
FROCHD |
Bate_ 2010219 | \\/ \\,/ ! \\ f/ \l/ \/ |
Tine .40
IRSTRIM sgect
PROBHD $ & FARSO BE-
FULYROG 10930
™ 4353
SOLVENT <
us n 0]
oL <
ow) 24008 . 4463 M2 SOZPh
FIORES 0.35475¢ ¥z (@) £
AN 1.363194% 2ec O,N s,
BS 2058 3d 2
o 30.089 vaec
o 659 une
™= 547 %
ot 1.00002090 sec
(091 0.03083000 s
™ H
mewewess TEANEEL 71 seveweew
Nec1 L
12 5,75 Geen
28] «3.00 d&
FLlM SE. 53121048 W
sl 186, 6229248 Youu
D T~ 7 U= 1 1 A3 S ——
CrOPRS velszlé
NUC2 iH
ey 0,00 uses
2 “1.00 4»
PL12 14.50 o=
i3 50 4
PLIN 1056200695 W
L 2W 0.29767781 %
LR 0.29763781 %
$902 4003314005 MAx
3 32708
ar 100, 6120427 M
wiw ™
352 2
e .90 Mz
ie 2
< 1.9
— s et 2 e -
| ‘ L ) 1] L} . [ 1] 1} 1] ’ 1] . . 1] i 1] L ]
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 G0 60 40 0 0 10

Fig $S20. *C NMR Spectrum of 3d
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Chromatogram : ksb-4-ODH-6r-C-32_channel2

System : Jasco HPLC @ )K/ysozph Acquired : 4912013 2:36:15 P
Mathod : m-‘lmmnm
User : Useri

Processed : 5//2013 8:49:18 PM
Printed : 5//2013 8:50:21 PM

65,0
60,0 ‘1

55,0 | I
50,0

45,

ksb-4-ODH-6r-C-32.DATA - Jasco Analog Channel 1

L)
35,00 ll
3 30,00
25,00

| | |
| | |
15,
10,

|
| ". I l"u
5,0

60

80 100

Min
Peak results :

50.11

100000
Fig S21. HPLC Profile of Racemic 3d
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Chromatogram : ksb-4-ODH-2r-B-63_channel4

O
Systemn : Jasco HPLC <

SOzPh Acquired ; 592013 5:22:14 PM
Method : ksb-10%-056-250nm O o)
User - User{

Processed : 5/9/2013 8:42:22 PM
3d O.N Printed : S/8/2013 8:50:00 PM

160 ksb-4-ODH-2r-B-63.DATA - 250.00 nm
150,000

l
140,000 ' |
130,000
120,000

110,00 |

100,00 ;
90,00 |

80, |

70,

HAU

80 100 120 140 160 180

Fig S 22. HPLC Profile of Enantioenriched 3d



NANE INN=-2-X53-TOA-1H
S

EXPNO
EROCND 1
Catu_ 20130518
Time 17.34
INSTRUN spect
EECEBHD % mn PAB3O B3-
PULPROG zg30
10 s533¢ O
SOLVENT cocl
NS & O/M\V/Ajr/sozph
2] 0 .,
SuH B223.685 W= O,N 7~
FIDRES 0.125483 Ha 3e
o 1.9846387 sec
G 32
oM 60.800 uaac
o 6,50 usec
1= 293.5 ¥
D1 1.00000000 sec
T00 1
szzzzzax CHANNEL fl sescanu=
KOSl 1K
[ 31 13.50 u=ec
FL1 -1.00 45
FLiW 10, 56200695 W
SPO1 400,1324710 sz
g1 312768
sy 400, 31300095 ¥Hz
NON EM
558 0
L8 0.30 M=
GB [
5 1,00
-
AT IY N
J M e} T |
T_'—V_'—V-T_"'_"'"-I""“"V"‘ v T I I l vx Y I Y lva'vvvvvlfvvvv""v'vrﬂ'
9 8 6 5 4 3 2 1 0 ppm
l 1 1)\
/ . \ s YN\
g2l o ||°| e
-l —iedl— oo

Fig S23. *H NMR Spectrum of 3e
27



NANE =~ IEN=3~ESBE-T0A~13C
EXPNS 4
PROCNO 1
Date_ 20130518
Tioe 17,38
INSTROM pect
PROBHD 5 ¥n PABBO BB~
POLPROG :gpgzo
5536
SOLVENY <oC13
NE a4
S 4
SEH 24038 .4€1 Hz
FIDRES 0, 366798 Hz
1.3631388 sec
RG 2050
o 20,800 usec
DE €.50 usac
T2 293.9 X
Dl 1,00000000 sec
D1l Q0,03000000 3ec
o0 1
wassmnas CHARNEL ] sseccaes
Hucl 13C
Pl 8.75% usec
Ll 2,00 @p
PLIN 56.53121948 W
SFOl 100,6220290 Mz
szxzzzzss CEANNEL f2 ssszsass
CEDPRGZ waltzl6
Hec2 1K
PCPD2 80,00 usec
PLZ =1,00 dn
PL12 14.50 dB
PL13 14,50 dB
PL2N 10.56200655 W
PLI2W 0.29767781 w
PLISW 0.29767781 ™
8F02 400.1316005 MHz
SI 32768
5¥ 100.6127618 MH=
Wow EM
588 0
LS 1.00 Hz
c8 Q
FC 1.40

169.51

& BIJSFICIT
: 43anRRNRA
I\

O
SO,Ph
(@)
3e 02N LS

— 10596

28.92
~ass
17,38
1627

T

L Ll T
210 200 190 18D

170

T

160

L]

L] L] |
10 140 130 120

|
110

T T
100 20

T

Ml L
80 70 60 0. 4 30 20 10 0

Fig S24. °C NMR Spectrum of 3e
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Chromatogram : ksb-4-ADH-1r-A-70_channel5

System : Jasco HPLC (0] Acquired : 502612013 $:59:25 AM
Mathod : ksb-2%-051-250nm SO,Ph  Processad : 6/25/2013 11:54:48 AM
User : Usert (@) Printed : 5/25/2013 11:55:13 AM

Al O,N

1,600.00 ksb-4-ADH-1r-A-70.DATA - Max. absorbance between [full range] nm
1,500,0
1,400,0 | |
1.300,0 | |
1200 -
1,100,00 |‘ |
1,000,00 |

900,

800, | |
700,0
800,000 | ’
500,000 ) \

pAU

400,000
300,000
200,000 ) '
100,000

Peak results :

162,244 2340129 |
UNKNOWN 171,196 | 2522794.1

[ Total 100,00 | 296174611 7057307.0 [ 100,000

= 2

Fig S25. HPLC Profile of Racemic 3e

10 20 30 40 50 ) 70 80
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Chromatogram : ksb-4-ADH-1r-A-69_channel2

System : Jasco HPLC 2 Acquired : 252013 11:41:02 AM
m&wmmm O)WSOZPh Processed : 572572013 1:20:25 PM
¢ O,N Printed ; 525/2013 1:20:37 PM
e

180, 00
160, 0 {"I‘
20,00 |
100,0 I .
3 4 |
P00 |
200 )
| |l Y i ¥
4 SIAIY Ss——
=t : T
10 20 30 40 &0 60 70 90
Min

Fig S26. HPLC Profile of Enantioenriched 3e
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HAME

INN-4-KSB-33A-1H
2

EXPNO
PROCNO 1
Date_ 20130223
Time 18.3%
INSTRUM spect
PROBHD % mm PABEOQ BB- -
PULPRCG zglD
65536
SOLVENT cocl2
NS 16
oS 0
SWH 8223.68% Hz e)
FIDRES 0.125483 Hz
AQ 3.9B46387 sec SO,Ph
RG 3z (0} 4
oW 60.800 usec %,
DE 6.50 usec 3f O:N
TE 2931.7 %
D1 1.0C0000000 =ec
DD 1
szzzzzz=z= CHANNEL 1] ssuuuene
Nuci 18
Pl 13.50 usec
PL1 -1.00 dB
PL1IN 10.562006%5 W
SFOL 400.1324710 MHz
SI 32768
3F 400,1300095 Miz
WON EN
S5B i}
LE Q.30 Hez
GE Q
pC 1.00
|
[l
L !
v — — — LS o e e N e e e e - v v T r
9 8 7 6 3 2 1 ppm
S I\ ) | )
r» w\(ﬁ a)lfv ) |/n 8 f‘a&.
QQQﬂQ@ SelS ~
O |- [« - o

Fig S27. *H NMR Spectrum of 3f
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© - @ wwum w o ~
- 4 T E8RSeInT & 58 ge 2
HAME INN-4-K3B-33A-13C o Noaawo o 3 ¥ -
£PHO g ¥ gpegoses 2 KR N =
PROCHO 3
Date_ 20130223 _ | l \\\W/ | \V v I
Tize 16,36
INSTRUM spect
FROZHD S sm PASED 2B~
PULPROG 259330
0 65536
SOLVANT cocld
N3 1?7
0s 4
W 24038, 461 8z
riones 0.366798 xx
» 1.3631908 soc
G 2050 o
ow 20.800 usec
oE 6.50 ssec SOzPh
TE 293.8 % o
01 1.00000000 sec ‘>
(38 0.03000000 see 3f O, 4
00 3
wmnmmmnn CHANNEL [l ssssceee
Hoet 130
31 8.75 usec
"Ll «2.00 4B
PLIN $6.57121948 ¥
3703 100.6228298 MHz
- cwnb ‘2 -
croMme2 waltz16
Nucz 18
PCRDR #0.00 vaec
PL2 -1.00 dB
BL1Z 13.50 4B
PLLY 14.50 d8
PL2% 10.56200695 W
PLLZW 0.2976770% %
PLLIA 0.23767781 ¥
$PO2 400,1316205 MH:
21 32764
r 1006129617 HMs
VoW M
558 ®
LB 1.00 82
GB ¢
e 1.40
it e R NEFVO ~ s
T T 4 T T 1 I T ) T ) T T T T T T T 4 T T
210 200 150 180 170 160 150 140 130 120 110 100 30 & 70 60 50 40 30 20 10 ppm

Fig S28. *C NMR Spectrum of 3f
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Chromatogram : ksb-4.CE1-2R-A-33_channel2
System ; JASCO HPLC

0 Acquired : /3002013 1:52:06 PM
Motho - kab-5-051-256 )WSOzPh Procassed : /3012013 4:10:56 PM
User : Usert o o Printad : S/30/2013 4;12:22 PM
2 7

ksb-4-CE1-2R-A-33.DATA - Jasco UV DETECTOR

§00,0 |
450, “ I
400,00

Fig S29. HPLC Profile of Racemic 3f

33



Chromatogram : ksh-4-CE-2R-A-61_channel2

System : JASCO HPLC Acquired : 530v2013 4:35:20 PM
mm%ks?&om )J\/ysozph Pi'ooossed 53012013 5:52.08 PM
r:User

Printed : 5302013 5.56:20 PM

ksb-4-CE-2R-A-61,DATA - Jasco UV DETECTOR

\ -
1 20 25 30 35 40 45 50 55 60 65 70 75
Min

Peak results :

-

UNKNOWN | S.711 $1790.21 544368] 5710
UNKNOWN |

(6735891 94.29 17054102 | 900040.0 | 04,290

100,001 7572004 | 953385.9 | 100.000 |

Fig S30. HPLC Profile of Enantioenriched 3f
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NAME, INN-4-K5B8-12B-1H

EXENO 13
PROCNO 1
Date 20130314
Time™ E.01
INSTRUN spect »
PROBHD 5 mn. PABEO BB~
POLPROG zg30
70 65536
SOLVENT cDC13
NS 13
s 0
SWH §223.665 Mz F o
FIDRES 0.125463 Mz
AQ 3.9846387 sec SO,Ph
RG 32 (0} 7
D 60.800 usec O.N 75
DE 6.50 usec 3g 2
TE 292.1 K
D1 1.00000000 sec
) 1
szzzaszzz CHANNEL fl s=zzosse
NUC1 18
Pl 13.50 usec
PL1 -1.00 48
PL1W 10.5620069% W
SFO1 400.1324710 MHz
sI 32768
SF 400.1300095 MHz
NOW EM
SSB Q
1B 0.30 Mz
GB Q
PC 1.00
5 L J | ﬁ‘ll %, e
k30 T T i T 1 i ) F34 Y T A B |

10 9 8 7 6 5 4 3 2 1 ppm
y )\ :
g8 B LS

Fig S31. 'H NMR Spectrum of 3g
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HANE INN-4-%2B-4ZB~-13C

SKEtio £ & 38 8§ 3.§3.333~°t§ 3 ges e %
. - - © . s Te v

Bata owns 8 BB $¢ 38583828 2 KRS g8 ¢

s [ W N NE VY N4 Y |

PROBRD S = PREBO BB~

FULPRCG ZQpa30

T0 65536

SOLVENT cDCL3

X3 100

oS 9

SWE 24038.461 Hz

FIDRES 0.366790 Hz

jYe) 1,3631986 mec

G 2050

] 20.800 usec

DE 6,50 usec

TE 292.8 K F

Dl 1.00000000 s@c 0

D11 0.03000000 sec

700 1 )Wsozph

szuzazas CHANNEL f1 ==aszsoc O ",/

nuclL 13 3 02N %

1 £.75 uses 9

2Ll -2.00 dB

PLIN S6.93121940 W

SFOl 100.6228298 MHz

- CMNsz‘ f2 -

CPDPRG2 Waltz2ls

NOC2 18

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 14,50 de

rL13 14.50 de

FLZN 10.56200659% W

PLIZW 0.29767761 w

PL13N 0.29767781 W

§F02 400.131600% MHz

51 32768

s¥ 100.€127605 MHz

WOW EM

SSB Q

Ly 1.00 Hz

&3 Q

EC 1.40

) 1] T ) 1 1 Ll I i L L 1 | 1 ' ) | | ) |
210 200 190 180 170 180 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm

Fig $32. *C NMR Spectrum of 3g
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—=116.339

—=-116.352
—=-116.357

wn R |

TS -~ ® &

~™ ™ ™ ™

v w VLV

~t - Mo TIOWYWODN

L ~ - — MmO MMmaN NAME

\ p X P RN
CLWwWYWYYY EXPNO
A AAAA FROCNO
el et e e
' L ) ' ) ]

Current Data Parameters

INN-4-KSB-42B-19F

4
1

£2 - Acquisition Parameters
W Date_ 20131201

Time 22.00
INSTRUM spect
PROBHD 5 mm PARBBO 38/
PULPROG zgflgn

™ 131072
SOLVENT cpcla

NS 16

DS 4

EWH 113636.367 Hz
FIDRES 0.866577 Hz
AQ 0,.5767168 sec
RG 119.07

oW 4.400 usec
DE 6.50 usec
TE 234.0 K

o1 1.00000000 sec
DO 1
wommnnww CHANNEL fl scsscsss
SFOL 470.5453180 MNHzZ
NUCL 15F

Pl 13.50 usec
PLW1 40.00000000 W

F2 - Processing parameters

. 1 SI 65536
«116.35 -116.40 ppm ‘Sﬂl;w 470.59231;3 NHz
SSB 0
LB 0.30 Hz
G8 0
BC 1.00
] |l L 1 J ' 1 | T 1 ]
~20 ~40 ~60 -80 -100 -120 -140 ~-160 -180 -200 opm

Fig $S33. °F NMR Spectrum of 3g

37



Chromatogram : ksb-4-ODH-2R-B-42_channel4

System : Jasco HPLC Acquirad : S/1168/2013 4.03:36 PM

Method : ksb-10%:-051-250nm SOzPh Processed : 50116/2013 5:08:25 PM

Usar : User! Primed : 5/1&02013 5:08:31 PM
O,N

ksb-4-ODH-2R-B-42.DATA - 250.00 nm

90,000
80,000
70,000
60,000
50,000
= 40,000
30,000
20,0
10,0

0 5 10 15 20 25 0. B8 M JAb
Min




Fig S34. HPLC Profile of Racemic 3g

Chromatogram : ksb-4-ODH-1R-A-66_channel2

F
System : Jasco HPLC \©\ i SO.Ph Acquired : 5/16/2013 2:37:35 PM
Method : ksb-10%-05£250nm O)J\/y 2 Processed - 5/16/2013 4.05:26 PM
Usar : User1 O,N > Pried : 5/16/2013 4:05:37 PM

39

90.000— ksb-4-ODH-1R-A-66.DATA - Jasco Analog Channel 1

80,000 |
70,000 { ||
60,000 ‘ |

50,00
=2 40, ‘
30, ‘ |
20, '.
10, g |

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Min




Fig S35. HPLC Profile of Enantioenriched 3g

NANE INN-4-KSB-31A-1H

EXFNO 1 -

PROCNO 1

Cate_ 20130219

Time 20.53

INSTAUM spect

FROBHD 5 mm PABBO BB-

PULPROG zg3D

TD 65536

SOLVENT CLeCls

NS 16

ns 0

SHH 8223.685 Hz

EIDRES 0,125483 Kz

A 3.5846387 sec

BRG 32 Cl

oW 60,800 usec \©\ O

DE 6.50 usec

TE 294.3 K O)WS%Ph

D1 1.00000000 sec o.N”

TDO 1 3h 2

susz=z=== CHANNEL fl =wesccee

NucL 1H

Pl 13.50 usec

2Ll -1,00 de

PL1IN 10.56200695 W

SFO1 q00.1324710 MH:z

SI 32768

5F 400,13000985 NHz

WON M

SsSB 0

LB 0.30 Hz

GB )

PC 1.00
/! ; / f /
J u_Jl. M )

T i [T - T T T T T T N B e — .

10 9 6 5 4 3 2 1 0 ppm
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Fig $S36. "H NMR Spectrum of 3h

3 5 £9828%% 8 ane
NAME INK-4-KSE-31A-130 o g BN ™Moo o 0 g
EXENO 1 = o T A 2 ~RE
FROCRG 3
Date,_ 20130219 | | '\'\\1// | \l/
Tine 20.586
INSTRUM spect
PROBHD S mn PABDD 8B~
PULPROG 2q§q30
D ©5536
SOLVENRT cpCl3
NS 18
08 4
SNH 24038.461 Hz
FIDRES 0.3656798 Hz
AQ 1.35631988 sec
RG 2050
Cu Z0.800 uvsec
e 6.50 usec

12 294.% K Cl

TR 5 i

D O3 sec

£ . O)Wsozph

mowwwmme CHAKNEL £] =weeseees 7,
Bycl 13C 3h O2N
1 8.75 usec
PL1 ~2,00 48
PLIN 56.53121948 W
=130} 8 100.622082%0 MH:z
mwnwnmes CEANNEL 2 szamsmew
CPDPRG2 waltzi6
ROC2 1K
pceroz2 B80.00 usec
FL2 =1,00 dn
PL1Z 14.50 dg
PL13 14.50 dp
FL2W 10,56200695 W
PLL2N 0.2597677BL W
FLL3WN 0.2976778) w
SFO2 400.1316005 MH2
$1 327e2
33 100.6127507 MMz
NDu EN
S58 0
1B 1.00 Hz
GB 0
o 1.40
— B T e s L

I I | 1 T 1 I I U T

1 1 I I ]
210 200 190 180 170 160 150 140 130 120 110 100 80 80 70




Fig S37. **C NMR Spectrum of 3h

Chromatogram : KSB-4-ODH-1R-A-31_channel5

System : JASCO HPLC

Mathod k8b-5-D5I-216 \©\ )W
User : O,N

Ph Acquired - 2/27/2013 12:03:55 PM
SO, Procassed : 2027/2012 1-48:1%5 PM
Prntad : 2/27/2013 8:47:50 PM

KSB-4-ODH-1R-A-31.DATA - 258.00 nm

| |
\ \
VRS
i |
10 20 20 40 50 60 70 80 90 100
Min
Peak results :
index| Name ~ Time [ Quantity] Height] —  Area[ Area %
1| UNKNOWN | 4969 25090.2[ 673685 49,989
2 |unknowenTa3287]  50.01]24081.6] 673086] 50,011
[ Tolal 100.00 | 50071.8] 134767 5] 100,000
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Fig S38. HPLC Profile of Racemic 3h

Chromatogram : ksb-4-ODH-2R-B-61_channel2

Systern : JASCO HPLC Acquired : 5%/2013 1:12:44 PM

Method : ksb-5-056-258 \©\ SOzPh Pmceesad ' S8/2013 3:12:49 PM
User : User1 Printed : WZOIS 10:12:23 PM

ksb-4-ODH-2R-B-61.DATA - Jasco UV DETECTOR

200,000 I
180,000 |
160,000 |
140,000 |
120,000 | '

> 100,000 | !
80,000 | |
60,000 I
40,000 I 1
20,000 . J |

o———— = I NY S
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Fig S39. HPLC Profile of Enantioenriched 3h
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Fig S40. *H NMR Spectrum of 3i
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Fig S41. 3C NMR Spectrum of 3i

Chromatogram : ksb-4-ODH-1R-A-42_channel4

Br
System : Jasco HPLC

(0]
\@\ SO, Ph Acquired : 3/14/2013 3:01:18 PM
Method : ksb-10%-05f-250nm O)W 2
O,N ™~
3i 2

Processed - M14/2013 4:35:26 PM
User : User1 Printed ; 3(14/2013 4:36:14 PM
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Fig S42. HPLC Profile of Racemic 3i
Chromatogram : ksb-4-ODH-1r-C-61_channel2

Br
Systen : Jasco HPLC

o) e aan
Method ‘k:b-iO%—OSf-&SOmn\©\ Msozph Procsseed : BIT01S 110187 Adh
: 5 ‘ : 04:
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Fig S43. HPLC Profile of Enantioenriched 3i



ANME INN-4-KSB-31C-14
1

ZXPRO
PROCNO 1
pate_ 20130219
lime 21.09
INSTRUN spect Y
PROBHD 5 mn PABEO BB-
FULFROG zg30
Io 65536
SOLVENT CbC13
NS 16
ps Q
SWH 8223.685 Kz
FIDRES 0.125483 Ez
AQ 3.9B46387 sec
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DE 6.50 usec /©\ SO,Ph
TE 293.3 K O5N O 4
D1 1.00000000 gec Y “,
o0 1 Aol
s=====z= CHANNEL f] ====az=
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PL1 -1.00 dB
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SPO1 400,1324710 MHz
51 32768
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GB 0
BC 1.400
| /
f [; P {
L Il
T — \RREeE nas T \E R SRS e o e e — T
10 9 8 7 6 5 4 3 2 1
PULLL ]
SEOERE g=s @
QN v~ N~ L - (3

Fig S44. 'H NMR Spectrum of 3j
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s 4
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PLl ~2.00 48
PLIN S6.53121948B W
SFO1 100,6220296 uHz
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CPDPRG2 waltzlé
NOCcZ 1K
FCFD2 00,00 usec
PL2 ~1.0C &8
PL12 14.50 dB
FL13 £.50 dn
PL2W 10.562006835 N
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Fig S45. C NMR Spectrum of 3j
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Chromatogram : ksb-4-ODH-2r-C-31_channel4

Systemn : Jasco HPLC Acquired : 5711/2013 12:46:37 PM
Method | ksb-1 0%—1!-250nm Processed : 5/11/2013 2:10:50 PM
User : Useri )J\/>/

OoN

SO2Ph printed : 5/11/2012 4:01:59 PM

ksb-4-ODH-2r-C-31.DATA - 250.00 nm
180,000

160,000
140,000
120,000
100,000

2 000

60,000

40,

20,
I,

30 40 50 60
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338343.4

Fig S46. HPLC Profile of Racemic 3j



Chromatogram

Sysiem : Jasco HPLC
Method : ksb-10%6-1f-250nm
User : Usart

: ksb-4-ODH-2r-C-63_channel2

Acquired : 51172013 2:11:41 PM

Processed : 5/11/2013 4:03:31 PM
)Wsozph Prinied : 5/11/2013 4:04:21 PM
O,N

ksb-4-ODH-2r-C-63.DATA - Jasco Analog Channel 1

> 250,
200,
150,
100,0

50,0
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Fig S47. HPLC Profile of Enantioenriched 3]



HAME INN-Q-ESB-:‘JBEIH

EXPNC
PROCNO !
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PULFROGC 2q30
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213 i6
DE 0
SWH §223.685 Mz
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h .4 i
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1E 293.8 ¥ @)
D1 1.00000000 s8¢ cl O,N ~
TDO 1 3k
- - cm“sl‘ fl -
NUC1 1H
Pl 13,50 usec
PLl -1.00 dB
PLIM 10.56200655 N
SFOL 400.1324710 MKz
S1 32768
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WoM EN
558 Q
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GB qQ
BC 1.00
[ |
) |
L) / () .f |
v | — r
9 8 7 6

gasgE
wO=-oi-iolo

Fig S48. 'H NMR Spectrum of 3k
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BAME INN-4-KER-33B-13C 8 3332#9{'5385 3 GRS
NH-4-KER-13B-11 @ WO N O ) ¢
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FL13W 0.29767T781 W
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Fig S49. **C NMR Spectrum of 3k
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Chromatogram : ksb-4-ODH-2r-b-33_channel4

: Jasco HPLC Acquired : 5642013 8:13:27 PM
Method : ksb-10%-056-250nm Sozph Processed : 5/6/2012 10:05:41 PM
User : User! Printed : 586/2013 10:06:16 PM

ksb-4-ODH-2r-b-33.DATA - 250.00 nm g SRR | S
55,000

50,000 I
45,000 [‘ I
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35,00 ' i :
- 300

I
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5 l B e
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Fig S50. HPL.C Profile of Racemic 3k



Chromatogram : ksb-4-ODH-1r-B-62_channel2

System ; Jasco HPLC

Acquirad : 5/6/2013 5:37:37 PM
Method : k$b-10%-056-250nm SOZPh Prooossod 562013 7:23:.00 PM
Usar : Usert Printed : mota 10:08:42 PM
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40,000 l |
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30,000

- |
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15,00
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Fig S51. HPLC Profile of Enantioenriched 3k
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HAME INN~4-K5B-70B-1H
2
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PROCKO 1

Date_ 20130523
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FIDRES 0.125483 Hez
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TE 293.9 K Br 3i %

pl 1.00000000 sec
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NUC1 1K
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PL1 -1.00 4GB

PLIW 10.56200695 W

5F01 400.1324710 MHz

s 32768

SF 400.1300095 MHz

WoW EM

SSB 0

L D.30 Hz

GB V]

BC L.00 | s f{ N /

Yo
T T T MR | o T | PSR T 3| T T
9 8 7 6 5 4 3 . 2 1 0 ppm

AP ) )H
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iMool < e

Fig S52. *H NMR Spectrum of 3l
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HANE IKN-3-KSP=T708-13C
EXERD 1

PROCKO 1
1305
e o e sy 5 # RELRRRIET= & g2 I 2
INSTRUM apect 2 % 28N aNNNe 2 ':-.3 88 ~
FROBHD S =x PABRO BB~ - - e ol I I o o - -~ -
e B | S\ \'% Vo
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ue 24
DS 9
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FIDRES 0,366798 H2
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RG 2050
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T00 1 Br 3 O,N ~
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RiCcl 13C
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PL12 14,50 48
FL12 14.50 dB
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PL13N 0.28Te778L ™
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Fig S53. *C NMR Spectrum of 3l

57



Chromatogram : ksb-4-ADH-2r-B-70_channel5

System : Jasco HPLC

”
‘,

o)
ulred : 52472013 5.46:53 PM
Method : ksb-2%-05f-250nm Q\O)J\/ysozph gﬁossud : 672422013 7:53:40 PM
User : Usart o’ Printed : 52412013 8:13:21 PM
Br 3 2

keb-4-ADH-2r-B-70.DATA - Max. absorbance betwaen [full range] nm

=2
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200,000

100,000

f

of———
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Peak results :

Fig S54. HPL.C Profile of Racemic 3l
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Chromatogram : ksb-4-ADH-1r-B-69_channel5

System ; Jasco HPLC * sO.ppy Acaulred : 52412013 8:12:08 PM

Method : ksb-2%-05f-250nm )W 2 Processed : 6/24/2013 11:03:40 PM

User : Usert O Printed : 5/24/2013 11:04:28 PM
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|
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s i
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0' - ‘.J . —l —
10 20 30 40 50 60 70 80 90 100 110 120

Peak results :

r’—T’T"]—\"_

[ Total 100.00 1 2146096 4 | 63653671 | 100.000 |

Fig S55. HPLC Profile of Enantioenriched 3l
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r T T

10 9

—

Fig S56. *"H NMR Spectrum of 3m
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Fig S57. *°C NMR Spectrum of 3m
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Fig S58. 'H-'"H COSY NMR Spectrum of 3m
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Fig S59. *H-'H Expanded COSY NMR Spectrum of 3m
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Chromatogram : ksb-4-ODH-5R-A-32_channel4

Acquired : 5/11/2013 7:27:38 PM

System : Jagco HPLC
Method :ksb-SD%-ﬂq’a’SOnm SOZPh Processed : 5/11/2013 8:43.04 PM
User ; Useri Printed : 6/11/2013 8:43; 14 PM

Ksb-4-ODH-5R-A-32.DATA - 250.00 nm
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Fig S60. HPLC Profile of Racemic 3m
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Chromatogram : ksh-4-ODH-1r-A-64_channel2

System : Jasco HPLC

User : Usert

Method : ksb-30%-1f-250nm
3

© Acquired : 5/1172013 4:52:43 PM
)WSOZPh Processed : 5/11/2013 6:04:25 PM
o 4
O,N 7~

v
m

Printed : 61172013 8:05:48 PM
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i
'..'
4/\'- | \-
I\‘.. | \
. P YRR e ) ‘/ J ) 2 S Rl
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Fig S61. HPLC Profile of Enantioenriched 3m
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NAME

INN-4-KSB-328-1H
1
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Date 20130219
Time 20.45
INSTRUM spect
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POLPROG zg30
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FIDRES D.1254E3 Hz
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Fig S62. *H NMR Spectrum of 3n
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8§  §83588°233333%% 888 T
HAME INN-4-KS3-32B-13C @ gagdwgﬁwuwowchu e Py o] 2 © 4
PROCHS : -~ T T T T T T T T ~ A ad
e | SN\ WV Vo
Tine 20.48
INSTRUM apect
PROBHD S mn PABRO BB~
PULPROG 235@30
70 16
SOLVERT coCl3
NS 85
1] 9
SNH 24038, 461 H=
FIDRES 0.366798 H:z
RO 1.3631928 sec
RG 2050
ow 20.800 usee
re 6.50 usec
= 234.9 K
D1 1.00000000 sec
TD%% o.oaonooog aec )WSOzPh
mowwmeme CHANHEL [l =esssewe O 02N
wucl 13c
Pl B.7% usec
FLL =-2.00 dn
PLA¥ 56,53121%4s M
SFO1 100.6228298 MHz
wanmnmees CHARNEL £Z ssszsusan
CPOBRG2 vaiczlb
R®yc2 14
»neropz 20.00 u=zec
PL2 -1.00 48
PLI2 14.50 48
PL1Z 14,50 d3
PLZWN 10.56200695 w
PLIZY 0.29767781 W
PL13W 0.29767781 W
5502 400,1316005 wHz
5t 3z768
sF 100.6227718 MH:z
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Fig S63. *C NMR Spectrum of 3n
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Chromatogram : ksb-4-ODH-5R-B-32_channel2
System : Jasco HPLC

o Acquired : 511072013 3:19:56 PM
Method ; ksb-10%-06f-250nm )WSOZPh Processed : 61072013 8:03:45 PM
User : User1 (@) ",
(e
3

Printed : 5/10/2013 6:04:01 PM
n

ksb-4-ODH-5R-B-32.DATA - Jasco Analog Channel 1
35,000

70 b?‘o 90 100 110 120 130 140 150
in

Fig S64. HPL.C Profile of Racemic 3n
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Chromatogram : ksb-4-ODH-1r-B-64_channel2

System : Jasco HPLC 0 ulred :
Method : ksb-10%-05f-250nm O Acg 8772013 1:27:17 PM
User : Usert

SOZPh Procassed : 6/7/2013 4:34:44 PM
(@) Printed : 5/7/2013 4:48:00 PM
ol 22
3n

ksb-4-ODH-1r-8-64.DATA - Jasco Analog Channel 1

[ .

60 - 80 100

120
Min

Fig S65. HPL.C Profile of Enantioenriched 3n
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NANE - INN-4-K5B-74-A-1H

EXPNC 44
PROCNO 1
Cate_ 20130524
Time 17.09 -
INSTRUM spect
PROBHD S mm PABBC BB~
PULPROG 2930
D £69862
SOLVENT cDC13
N3 11
oS 0
SWH 11180,714 Hz
FIDRES 0.166672 Hz
hQ 2.99989475 sec
RG 32
oW 44.800 usec
DE 6.50 usec
TE 294.6 K
Dl 1.00000000 sec
TDO 1 O
=szzsz=zs== CHANNEL fl ======== SN )WSOZPh
NUC1 1H ¢
Pl 13.50 usec O.N 4
PL1 -1.00 dB 3o
PL1W 10,.5620065%5 W
SEC1 400,1322010 NEz
3 8 3276e
SF 400.1300092 MRz
WOW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
frf ; N X P A ] o
| ‘ A e ‘ * ‘ ‘ ‘l l AR -
—r—— T T T . T I — T T T T
9 8 7 6 5 4 3 2 1 0 ppm

Be & 5

Fig S66. '"H NMR Spectrum of 30
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NANE © INN-9-K5B-149-A~13C
EXPRO 18
PROCKO

L w
Date 20130524 w
Tixe 17.11 -
IRSTRUM sprct B
PROSKD 5 xn PABEC BR-
FULPROG zgpg 30
T0 £5536
SOLVENT cpCly
RS 13
s 2
SuN 27177,177 Mz
FIDRES 0.423855 Hz
M 1.1756%80 sec
RG 2050
2] 18.000 usec
6.50 usec
TE 295,11 %
ol 1.00000000 sec
D1t 0.03000000 sec
0 1
wessssss CHANNEL £l szssszza
HUCl 1ic
Pl 8.75 usec
L1 -2.00 48
PLIW 56.53121948 ¥
Ssrol 100,6242389 MMz
mamemmmen CHANHEL £2 mwesewee
CPOPRG2 valtszlé
RUC2 1H
PCPD2 80,00 usec
L2 -1.00 48
PL12 14.50 aB
PL1Z 14.50 @B
PLZN 10.56200635 N
PL12W 0,.29767781 w
PLISW 0.23767721L N
8F02 4100,1316005 MHz
SI 32768
-1 100.6127564 MH2
Wow M
558 0
Le 1,00 Hz
GB o
EC 1,40

gazg 3 483 3 33 =
ness e EEE g g8 E
N/ % | |
o

\OJ\O/'\?/,,,SOZPh

30 2 (

1 ' |
200 180 180 170

|l )

I ' . 1 |} L
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Fig SS67. *C NMR Spectrum of 30
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Chromatogram : ksb-4-ODH-2R-A-74_channel5

Systam : Jasco HPLC 0 Acquired : §/24/2013 12:11:57 PM
Method : ksb-10%-05f-2500m o )WsozPh Processed : 5/24/2013 2:40:40 PM
Ser ; .

o’ Printed : 65/24/2013 2:40:48 PM
30 2

ksb-4-ODH-2R-A-74.DATA - Max. absorbance between [full range] nm

1.100.000]
1,000,000
900,000
800,000
700,000
£00,000
500,
400, [
300,00 |l
200,00 ’ l ||
100, | I| ll'.

" | < AR LV g ANY

2
=%

Min

Peak results :
i

4_'.4

j 2 Min]|

2 N|31.757] 50481 3] 50480

UNKNOWN172732] 4052 . 49.520

[Total 1 1 11.7 1 100,000

Fig S68. HPLC Profile of Racemic 30
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Chromatogram : ksb-4-ODH-1r-A-73_channel5

(0]
System : Jasco HPLC

SO,Ph Acquired ; 5/24/2013 10:11:16 AM
Method : ksb-10%-05f-2500m T2 Processed : 52412013 12:14:01 PM
User : Usert o,N" Printed : 5/24/2013 12:14:12 PM
30

ksb-4-ODH-1r-A-73.DATA - Max. absorbance between [full range] nm
1,100,000 ‘
1,000,000 [‘
900,000 '[

800,000 ’
e |
500,000 |

MAU

500,000 |
400,00

300,00 |
200, .I
100,

3=l
g
2

100

Fig S69. HPL.C Profile of Enantioenriched 30
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HANE INN-4-KEB-66C~1H
4

EXENG

PROCHO 1

Date_ 20130516

Time 18.52

INSTRUM spect :

PROBHD % mm FABEO BB~

PULPROG zg30

D 65336

SOLVENT cpel2

NS 9

ne 0

SWH B223.665 Hz

FIDRES 0.125463 Hz

2Q 3.96846387 sec

RG 32

o 60.800 usec

DE £.50 usec

TE 294.6 K

Dl 1.00000000 sec

TN 1 (@]

mmmmmene CHANHEL 1] =e————— /\O)J\/ysozph
NUC1 1H

P1 12.50 usec ON  ~

PL1 -1.00 de 3p

PLIN 10.56200695 W

SFO1 400.1324710 MHz

SI 32766

SF 400,1300055 NHz

WDN $7.0 )

558 0 ! '
LB 0.30 He

v o Jrf f
i SR e SLSF J
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-
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4
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:
=
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Fig S70. *H NMR Spectrum of 3p
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= zEay b 388 8 gz =8
& ge2n 2 ERE 3 N\; = T
NANE INK-4-E5B-66C-13C
EXPNS 4
ERCCKO 1
Date_ 20130818
Tix 18.5%%
IRSTRAUM apect
FROBND 5 sz PAEBD BE-
POULPROG :gg!o
™ 36
SOLVENT ceCl3
s €3
o2 4
EWH 24038 ,46]1 Hx
FIDRES 0.366758 H2
AG 1.3€31388 sec
BG
oW 20,800 vaec
DE 6.50 usec
o1 1 oooggg'og s Q
o - aec
D11 0.03000000 sec Y SO,Ph
700 1 (@) 4
‘7,

memmewew CHANNEL f1 wwwwewee 02N
Nocl 13 3p
rL £.75 usec
FLl =2.,00 @n
PLIM S56.53121548 W
8F01 100.6228298 MHz
swssssss CHANMEL 2 =azzmoos
CPDPRG2 waltzlé
WRIC2 1R
PCPD2 80.00 usec
PL2 -1.00 de
PLL2 14.50 di
PLLI3 14.50 dB
PL2YW 10. 56200095 W
PLI2W 0.29767781 %
PLIN 0.29767781 W
SFO2 400.2316005 NE:x
sI 32768
SF 100,6127535 NHz
Wos EN
888 0
LB 1.00 H=
GE 0
BC 1.40

1 T 1 1 Ll L} L 1 L T T T 1 T i Ll 1 Ll 1 1 L]
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Fig S71. **C NMR Spectrum of 3p
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Chromatogram : ksb-4-ODH-1r-C-66_channel2

Systam : Jasco HPLC @] Acquirad : 5/16/2013 5:10:34 PM
Mathod : ksb-10%-051-250nm )Wsozph Processed : 516/2013 6:37:15 PM
User : Usert -0 Printed : 5/16/2013 6:37:32 PM
O,N
3p
ksb-4-ODH-1r-C-66.DATA - Jasco Analog Channel 1
90,000/
80,000 (
70,000
60,000
50,000
3 40,000 \
|
30,000 i
20, ‘ ' ‘I n‘
|
10,00 | | \
= < WU | \Y 1 .
¢ i e
0 10 N gy 40 50  e0 70
Min

Fig S72. HPLC Profile of Racemic 3p
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Chromatogram : ksb-4-ODH-1r-B-66_channel4

Syslem : Jasco HPLC o) Acquired : 5/16/2013 6:42:35 PM
Method : keb-10%-056-250nm Ph Processed : 5/16/2013 7:45:44 PM
User : Usert /\OJK/>(SO2 Printed : 5/16/2013 7,47.00 PM
O,N ™~
3p
100,000 ksb-4-ODH-1r-B-66.DATA - 250.00 nm
90,00 {
80,000
70,000
60,000
% 50,000
40,000
30,000
20,
10, %':
Pl Iy \
0 JK‘«'\/\'\ / *-l i _.-—————j "
5 10 15 20 25 30 38 40 45 80
Min

Fig S73. HPLC Profile of Enantioenriched 3p



HAME INR-4-XSB-E3A~1N
EXMNO 5
PROCHO 1
Date 20120613 -
Tima 15.55
INSTRLM spact
PROBED S ma PABBO BB-
PULYROG zg30
™ 65536
SOLVENT cpcl2
NS 5
[+] 0
SWE 8223.685 Hz
FIDRES 0.12%483 Bz
AQ 3.9846287 sax
RG 32
ow 60.800 um
DE 6,50 um
TE 204.5 K
D1 1.00000000 sa: O
™0 1
SO,Ph
wmmmenmn CHANNEL 1 Saesew: o A
Nucl 1H O N e ——=
Pl 13.50 um 2
L -1.00 é8
PLLW 10.56200695 w 4a
$ro1 400.1324710 MK:
£24 32768
SF 400.1200095 Mu:
NDW N
558 ]
Le Q.30 Nz
GR 0
PC 1.00
/l f }1 f T4l
e > /
) f } 14, / j 4%
lL L A J
T B e I R T BRI ) T T
9 8 7 6 5 3 2 1 ppm
FEeER il A
“leivi-iQloioIo Sl 1o -~ .

Fig S74. 'H NMR Spectrum of 4a
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NANE INN-4-KSB-83A~13C

EXFPND S
proCHO ool B §3esEsREncEguay nae cgr
ate - Ww W o i ket
e 19,57 & SEIARANBIRNELES EE e LS8 3
INSTRUM spect
A o NS\ \/ V7 |
PULPRCG zgpg30
TD 65536
SOLVENT CCC13
NS 50
pals 4
SWH 24038.4861 Hz
FIDRES 0.366798 Hz
AQ 1.3831968 sec
RG 2050
cw 20.800 usec
o 6.50 usec
T 204 .6 ¥ O (@)
1 1.00000000 sec
ol 0.03000000 sec o)J\/ySOZPh
TDD 1 02N /—
wanmzzzz== CHANNEL f] ssssceae
NUCL 13¢ 4a
Pl 8.75 usec
PL1 -2.00 da
PL1W 56,53121943 W
SFol 100.6229299 MHz
cwmmmmes CHANNEL £2 es===s===
CPDPRGZ waltzlé
NuCc2 LH
PCED2 20,00 usac
PL2 -1.00 @8
FL12 14.50 48
FL13 14.50 4B
FL2W 10,.5620065%5 W
PLI2W 0,.2976778L W
PLI3W 0.29767T7681 W
SFO2 400.1316005 NHz
SI az76e
SF 100.6127614 NEz
Ly £M
SSB 0
1B 1.00 Hz
GB o
pC 1.40
L Ll 1 Ll L} L) L L L} ] 1 L} L L} L} ] L) L L 1
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Fig S75. °C NMR Spectrum of 4a
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Chromatogram : ksb-4-CE1-2r-A-80_channel4

mmwm e
. 5 m 1 37 PM

User - Usert )WSOZPh 611272013 5: 345434 PM

keb-4-CE1 -2r-A-80.DATA - 250.00 nm

130,000/
120,000 |]
110,000 -,
100,000 '
90,000 |
80,000 I'
- 70,000 - | |
< 60,000 | l
50,000,
40,000
30,
20,

Fig S76. HPLC Profile of Racemic 4a
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Chromatogram : ksb-4-CE1-2r-A-83_channel2

System : Jasco HPLC
Method : ksb-20%-11-250nm
User : User1

200,000
180,000
160,000
140,000
120,000

2 100,000

80,000
60,000

40,00
20,00

Printed : 6/12/2013 6:52:10 PM

O)W 2 Procassed : 6/12/2013 6:51:34 PM
O ON" "
4a

ksb-4-CE1-2r-A-83.DATA - Jasco Analog Channel 1

10 15 20 25
Min

Fig S77. HPLC Profile of Enantioenriched 4a
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Hande INN-4-KS2-B0B-1H
5

EXDPNC
PROCNO 1
Data_ 20330613
Tima 20.01 .
INSTRIM spect
PROBED S zon DAEADO DR~
FULPROZ xg30
™ E5536
SOLVENT <oCA3
N5 s
o5 0
SWE E223,6685 Hz
FIDRES 0,125483 Hz
AQ 3.50846327 sa
RG a2
ow GO.EOD w3
DE 5.50 us«
TE 294 .6 K
D1 1.00000000 e 0
D0 1 )J\/ysozph
(e} :
SZBssses CHANNXL f1 remse= ‘2
wea 18 O O,N /\
Pl 13.50 us
FL1 -1.00 4B 4b
PLIWN 10. 56200635 W
SFol 400.1324710 M:
8 3276E
s¥ 400.1300095 MH:
WOw EM
441 o
LB 0.30 Hz
GB o
e 1.00
|
)
[ 1! f
Vo2 |y I3 |
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Fig 78. *H NMR Spectrum of 4b



WANE, inn-4-ksb-80b-13c
EXERO 1

PRCCNO 1 3
Date_ 20130616 &
Time 18.31 T
INSTRUM apect |
PROBHD 5 mn PABBO BE-
PULPRCG zgpqlil

TO 65536
SOLVENT CDC13

NS 200

DS 4

5WH 24038 461 H=
FIDRES 0.36679E H=z
Ag . 1,3631986 sec
RG z050

ow 20.800 usec
DE 6.50 usec
TE 294.3 K

1)1 1,00000000 sec
D11 0.03000000 sec
™™g 1
snermzes CHANNEL £l wwesmemme
NuCl 13C

Pl B.75 usec
PL] -2.00 a8
PLIW $56.5312194E &
SF01 100.622B25%8 MH=z
wwmmmmuwn CHANNEL [2 sewascccas
CPDPRG2 waltzlé

NUC2 1H
PCEDZ 80.00 usec
PL2 -1.00 GB
PL1Z . 14,50 GB
PL1Z 14.50 @B
PL2W 10.56200655 w
PL12W 0.29767781 &
PL13N 0.29767781 &
SEO2 400.1316005 MHz
S 32768

SF 100.6127565 MHz
WhW EM

SSB 0

LB 1.00 Kz
GB 0

PC 1.40

yEgess
—

l‘dg";.ﬁ
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L S

SEssSsSWe==

O SOzPh
(e
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Fig S79. °C NMR Spectrum of 4b
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Chromatogram : KSB-4-CE1-2R-B-80_channeld4

System : Jasco HPLC O 3 SO.Ph

Method : ksb-20%-1f-250nm 2

User : Usert O)KO/Z,\?'/'/,/\
4b

KSB-4-CE1-2R-B-80.DATA - 250.00 nm

Acquired ; 6/12/2013 10:52:56 PM
Processed : 6/12/2013 11:21:53 PM
Printed : §/12/2013 11:22:04 PW

240,000 ,
220,000 [
200,000 l '
180,000 ' ‘
160,000 I
140,000 l
= 120,000 | '
=9
100,0

80,0 \

60, i ‘

40,00

20,00 el

4 6 8 10 12 14 16 18

Fig S80. HPLC Profile of Racemic 4b
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Chromatogram : KSB-4-CE1-1 R-B-83_channel4

System : Jasco HPLC Sozph qud 6/12/2013 9:50:11 PM
Method : ksb-20%-1£-250nm 611272013 10:16:53 PM
User : Usert 02N Pmmea 8/12/2013 11:12:24 PM

KSB-4-CE1-1R-B-83.DATA - 250.00 nm

150,000 |
14o.oo(oJ |
130,00
120,000
110,000
100,000 | .
90,000 |
80,000 [

HAU
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60,000 l
50,000 I
40,00
30,00

20,

10,00 ,, 3 \
0 & P ARl Ny

-10.0000

> LN 3 8 10 12 14 16 18 0 i 24
Min

Peak results :

Fig S81. HPLC Profile of Enantioenriched 4b
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inn-4-xsb-79b~-1k

EXPND

PROCCHNO b |
Date_ 201130612
Tice 14.59
INSTRLM spact
PROBED S == PAEEO BB~
PULDROG Q30

T0 57690
SOLVENT cpCl3

NS 12

DS ]
SNK S5E615.3265 Mz
FIDRES 0.166€673 Nz
F¥s] 2.9999289 =ov
RG 128

oW 52.000 us«
DE 6.50 use
™ 255.2 K
o1 1.00000000 se«
0 1

Szzzsess CHANNEL £l wemeoo=:

NUCL 1K o
51 : 13.%50 us
PLL -1.00 a3 SO,Ph
PLIW 13656200695 W O :
SFOL 400, 1320007 ME: “
st 32768 0N "N~
SF 400.1300055 ME:
NDW N 4
$3B [ =
Le 0.00 Bz
GB 0
B 1.00
] -
L] / |
(fy 17 £ {
||I | | I,I [ ..,! ] S /
ey , ....... . | I — e Ty
) 6 5 4 3 2 1 0 ppm

dielle 15 flelsl e

Fig $S82. *H NMR Spectrum of 4c
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NANE

inn-4-k3b-7%p=13¢

EXPNO 36
PRCCHO 1 2 eSO NQLINNGRR28 ~o o Aok @
Date_ 20130612 g sdsi-dsses8ucss i SHIET §
Tine 15.02 - D i o SR S e S S ~~ 0NN -
= NS\ Y W/ 1
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 70
DS 2
SWH 27777.777 Hz
FIDRES 0.423855 Hz
AD L.1796980 sec
RG 912
DN 18.000 usec
DE 65.50 usec
TE 295.7 K
Dl 1.00000000 sec
D11 0.03000000 sec
TR 1
SOzPh
sussussuse CHANNEL f) s=sss====
NUC1 9 [ O,N
Pl 2.75 usec
PL1 -2.00 dB
PL1W 56.53121949 W
ST01 100,624238% MHz
wommwren CHANNEL £2 mneweeww
CPDPRGZ waltzlt
NuCz 1H
PCPD2 80.00 usec
PL2 -1.00 ds
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12H 0D.29767791
PL13M D.29767791
SFQ2 d00.1316005 NMHz
51 32768
SF 100,.6127543 NHz
wOW EM
SSB o
e 1.00 Hz
Ge 0
BC 1.40
T T T T T 1 ' 1 T 1 U T T T L) 1 T T 1 T 1 T
210 200 120 180 170 160 150 140 130 120 110 100 $0 80 T0 a0 40 20 20 10 -10 PPM

Fig $83. **C NMR Spectrum of 4c
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Fig S84. *H-'H COSY NMR Spectrum of 4c
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NAME INN-4-2SB-BU-SU
EXPNC 3
PROCNO

Nate

Tifes

INSTRUM

FROBHD

FULPRDG

SOLVENT

HE

DS

SWH

FIDRES

AQ

RS

oW

DE

TE

D

Dl

D12 0

ole J.0002

INO 4. 000
wemmaew: CHANNEL f1 sews
NUC] 1K
FO 13.50
Pl 13.50
PLl -1.00
PLiN 10, 46200695
SFol 00,2 212237
Hememmw GRADIENT CHAMNEL
GPNAML SINE. 100
GPZ] 10.00
PiE 1000, 00
NDO 1
™o 136
S¥ol 400.1318
FIDRES 256.953587
SN 2.161
SnMCDE ar
S 204%
&F 00, 1200055
Wi SINE
558 0
La .00
Ga o
aC 1.40
sI 512
Mo2 QF
SF 100.1300095
Wow SINE
588 0
LB 0.oc
GBE 0

LEONE-COsY

) Lsas

LSao
3B
w
NHz

MKz
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PP

NHz
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NIME [NN=4-KEB=BU«SULRONE-COSY
3

EXPNO
ppm FROCND 1
Date 20131026
Ting i0.01
INSTRUM Spact
PROEHD S mn SET LH/D=
PULFROG cesyapqrl
0 2048
(= 7 2 SOLVENT indv of ]
7 NS 32
0s Lé
SN KU
gbnzs l;ggdﬁ‘ Kz
0,2793972 2ac
~7.3 &G 101
oW 136,400 usec
DE 6.50 usec
TE 203,6 K
Do 0. 00000300 gac
b o1 1.0000000Q 3ac
74 D13 0.00000400 sac
- D16 0,00020000 sec
E N0 0.,00027280 sec
: sussnans CHANNEL {] ssssamse
—~-7.5 wucl 1H
- 3 13,50 usec
[ Pl « 1%.%0 usec
s PL1 -1.00 dB
r PLIW L0, 56200695 w
_-_7 6 SFO1 400.1316237 MMz
[ woamenw GRADIENT CHANNEL ~eewe=
o GPNANMNI SINE. 100
: Grul 10.00 %
Plé 1000.00 usac
..7 7 NHOOD 1
" 70 136
SFQ] 400, 1318 MHz
- FIDRES 26,953587 Hx
- SN i 9.]3# pEm
-7.8 =t 2048
1 SF 400Q.1300095 HMH:z
Wow SINE
SSB 0
[ LB 0.00 Hz2
- GB 1]
4 7.9 *C 1.40
b SI 512
MC2 QF
3!2‘“ 400.1302?33 MHz
—8.0 === 2
Le Q.00 Hz
SB Q
......... prererere , e et~ 8.1

BO 79 78 771 76 15 74 73 12 ppm

Fig S85. Expanded *H-'H COSY NMR Spectrum of 4c
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Chromatogram : ksb-4-CE1-2r-B-79_channel4

System : Jasco HPLC :8113/2013 1:31:47 AM
Mathod : ksb-20%-1£-260nm )WSOZPh Processed : 61132013 1:57.40 AM
Printed : 6/13/2013 1:59:63 AM

User : Useri
OoN

4c

ksb-4-CE1-2r-B-79.DATA - 250.00 nm

fl

(Total 100.00| 4011727 1995684100000

Fig S86. HPL.C Profile of Racemic 4c
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Chromatogram : ksh-4-CE1-1r-A-84_channel4

Systern : Jasco HPLC Acquired : 6/13/2013 12:57:13 AM
Methad - tmtmmm J\/VSOZP" Processed : 6/13/2013 1:26:41 AM
User : \~__ Printed: 81132013 1:28:38 AM

ksb-4-CE1-1r-A-84.DATA - 250.00 nm

pAU

Fig S87. HPLC Profile of Enantioenriched 4c
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NAME INN-§-X2B-84B-1H
EXIRO 10
PRONG 1
Daza_ 20130615
Tina 8.42
INSTRIM spect
PROBHD 5 =2 PADDO BR-
PULPROC zg30

™ 65536
EO0LVENT o b I

N§ T

po: 0

SWH 0223.68% Hz
FIDRES 0.125482 Hz
AG 3.98Q63E7 san
RG 57

ow €0.800 us
DE 6.50 us
TE 2922 K
D1 1.00000000 mes
D0 1

“mmmmeee CHANNEL f1 ======

Nue: 18
Pl 13.50 us O O2N ’/\/\
pLA -1.00 d2
PLIN 10.56200695 W 4d
s¥o1 400.1324710 be:
sz 32768
s¥ 400.1300095 Ny
WOw EM
ssn 0
is 0.30 Bz
G 0
oe 1.00
g : ] 7
SR LTH U ; & !
\_J \
B e Ty e [ - ——
9 7 6 5 4 0 pm

8
gEeEsE
ot ] e | B

Wl W K

Fig $88. *H NMR Spectrum of 4d

92



NANE- INN-4~-KSB-B48-13C

EXPNO 10
PRCCNO 1 3 SRREAELARERSTTS o~ cgmo @
pate 20130615 € S3nCa88s88c3 ans N3gesx ¢
Tine- .44 - T T T TTTTTTT e e htt ﬂﬂNaNN -
S\ \% N
FROBHD 5 mm PABBO BB-
FULFROG 2Qpg30
D 65536
SOLVENT coCl3
NS 42
oS 4
SKH 2403B.461 Nz
FIDRES 0.366798 Iz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 202.8 ¥
Dl 1.00000000C =ec o
1) B 0.03000000 sec
TDO 1 SO,Ph
(0] ",
wemumens CHANNEL ] ssccewee s
NUC1 13¢ O ON /\/\
el 3.75 usec
gLl =2,00 4B 4d
PLIW _ 56.53121%48 W
SFol 100.6228298 MHz
mz====== CHANNEL fZ ==wwma=z==
CPDPRG2 waltzlé
NuC2 1R
PCPDZ 90.00 usec
PLZ -1.00 d=
PL12 14.50 da
PL13 14.50 4B
PLZW 10. 56200695 W
PL12W 0.26767781 W
PL13W Q.29767781 W
SFO2 400.1316005 MHz
S1 32768
SF 100.6127595 MKz
WOW 5 EM
558 1]
Lg 1.00 Mz
GB )}
PC 1.40

T T J 1 1 T T ! 1

T T J L) I v T 1 T v
210 200 180 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 20 20 10 0 -10 PRPM

Fig $89. *C NMR Spectrum of 4d
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Chromatogram : ksb-4-CE1-3r-C-79_channel4

vired : 8/12/2013 12:08:49 PM

System : Jasco HPLC @) Ay

Method : ksb-20%-11-250nm SO,Ph  Processad : 6/13/2013 12:48:00 PM

User : User1 0 Printed : 6/13/2013 12:49:17 PM
O;N /\/\

4d

ksb-4-CE1-3r-C-79.DATA - 250.00 nm

150,000
140,000 \

Fig S90. HPLC Profile of Racemic 4d

30 35
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Chromatogram : ksb-4-CE1-2r-B-83_channel4

System : Jasco HPLC Acquired : 6/13/2013 11:36:20 AM
Method : knb-20%—1l-250m SOzPh Pmama 61372013 12:08:02 PM
User : Userd Pﬁnm 811312013 12:49:27 PM

ksb—4-CE1-2r-B-83.DATA - 250.00 nm

pAU

30

Fig S91. HPLC Profile of Enantioenriched 4d
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HAYE DN~4-KEB~-TS5A-1h

EXIRO 15
PROCNO 1
Date_ 20130612
Tina 11,27 .
INETRUN spect
FROBHD 5 nn PABSO BO~
PULEROG 2430
™ 49340
S0LVENT CoCl3
NE 27
DE 0
EWH 8223,685 Nz
FIDRES 0.166674 Hz
AQ 2.9999220 =e
RC 32
o 60.800 us:
ox 6.50 use
= 295.0 K
25§ 1.00000000 #ex
TDO 1
“nmnemme CHANNEL £1 =eowes O
NUCL 1 SO,Ph
b33 13.50 us (@) #
LY -1.00 aB O-N s
LW 10.5620069% W 2
$rol 400,1324710 Mu:
£34 327¢e 4de
sr 400.1300094 MH:
Wow EM
$5n ]
pA 0.30 Hz
GB V]
e 1.00
{
{
oo . - ot
WL Ll o o~ = ~ _/" -
L L e T B s o T Ty ————— T T MR e e T . T
9 6 5 4 0 ppm

ol

Fig S92. 'H NMR Spectrum of 4e
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NANE

INN-4-K5B-T79A-13C
1

EXPNG
PRCOCND 1 w - K- Qn-—n:v
ik 20120616 8 J§E3IRasERE3EzE2 %92 32UZEYRBE
Tine- 1738 £ SRS RANNENNANES FES Nroadsddaz
M el | NSV N2
PROEHD 5 mm PABBO BB-
POLPRCG zgpgld
TD 65536
SOLVENT CcDC13
NS 180
DS 4
EWH 24038 .4€1 H=
FIDRES 0.366798 H:
BO 1.3631988 sec
RG 2050
ow 20,800 usec
DE 6.5%0 usec
TE 293.4 K
[} 1.00000000 sec
DLl 0.03000000 sec
00 1 )J\/ysozph
womnmmwes CHANNEL £l =onswsoce
nuc1 13C /\/\/\
Pl .75 usec
PL] -2.00 ds
PLIW 56.53121948 W
SFO1 100.622E298 Mz
======== CHANNEL 2 =sssssas
CPDPRG2 waltzlé
NUCc2 14
pPCPDZ 80.00 usec
PL2 -1.00 dB
PL12 14.50 d8
PL1Z 14.50 ds
PL2ZW 10.56200695 w
PL12W 0.29767781 W
PL13W D.29767781 W
SFO2 400,1316005 HH=
SI 32768
SE 100.6127567 MH:z
WO EM
sse 0
LB 1.00 Hz
GB 0
PC 1.40
1 ) 1 T T L 1 L I T T T T J J T L L T T T
210 200 180 180 170 180 160 140 130 120 110 100 %0 80 70 40 30 0 10 40 ppm

Fig $93. °C NMR Spectrum of 4e
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Chromatogram : ksb-4-CE1-1r-A-79_channel4

System : Jasco HPLC
Method ; ksb-20%-1f-250nm

(0] Acquired ; 6/13/2013 1:58:46 AM
SO,Ph Processed : 6/13/2013 2:26:24 AM
User : User! (0] / Printed : 6132013 2:46:41 AM
O,N ~

4e /\/\/\

ksb-4-CE1-1r-A-79.DATA - 250.00 nm

220,000
200,000 J
180,000
160,000
140,000

- 120,00

2 100,

80,
60,000
40,00

20,00 \

Fig S94. HPLC Profile of Racemic 4e
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Chromatogram : ksb-4-CE1-1R-C-84_channeld

System : Jasco HPLC o) Acquired : 6/13/2013 2:23:54 AM

Method : ksb-20%-1f-250nm SO,Ph  Processed :6/13/2013 2:54:31 AM

User : Usard o / Printed : 6/13/2013 2:36:34 AM
o,N"

4e /\/\/\

ksb-4-CE1-1R-C-84.DATA - 250.00 nm g

al. ™\
\\/__,_q__/;/ _,1-/ .} l
4 6 8 10 12 14 16 18 20 22 24
Min
Peak results :
1 _JUNKNOWN 1185321 420! 64036] 20034
2 JUNKNOWNI120012] 0580]1110262] 682484
 Total _1000011174268] 71241.8)100.000 |

Fig S95. HPLC Profile of Enantioenriched 4e
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FAME

INN-&-XSB-E0C-1HK
EXENO 5
PROCHC a
Date_ 20120613
Tima 20.10
INSTRUM spect
PROBHD S »=m FABBO B3-
PULFRDG zg3o
™ 65534
SOLVENT CTCLA
NS i1
DS 0
EWH B223.685 Hz
FIDRES 0.125483 Hz
Y] 3.9B46387 sa
RG 3z
oW €0.800 us
LE 6.50 um
by 4 204.5 x
5§ 1.00000000 se:
™o 1 O
szm=z=== CHANNEL £l ssssse SOZPh
SUCL 1H 0
P2 13.50 use O,N ~—Ph
PLL -1.00 48
PLLW 10.56200655 N
3701 400.1324710 Mx: 4f
3x 32768
3P 400.1300095 MN:
DN N
388 a
LB 0.30 Kx
28 <]
pc 1.00
J A
——————— I Ty - e R
6 5 4 3 2 1 0 ppm

L}sfs' S\l

wiciol

Fig S96. 'H NMR Spectrum of 4f
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HEME [NN-4-KSB-80C-13C
5

EXPNO
FROCNO 1 = 328:2:!3:22§215“5383!:!3:223313 Nee ~
Date 20130613 o Ny rr O eE e B W g : S = 83
P 0z & 2 FE3InRRUALNRERALNYE RES 5 ge
el | S\ [
PROBHD 5 mre PREBO BE-
PULPRCG 2gpg30
T 55536
SOLVENT o1 o) ]
NS B2
DS 4
SWH 2403E.4861 liz
FIDRES 0.3667%8 iz
AQ 1.3631998 sec
RG 2050
D 20.800 usec
DE 6.50 usec
TE 294.9 K
Dl 1,00000000 sec
D1l J.03000000 sec (0]
TDO 1
- )WSOZPh
===csmen CHANNEL £l =ssseses O ., _Ph
NUC) 13C O,N 7
Pl 8.75 usec
PL1 -2.00 dB af
PL1IW 56.531219498 W
SFOL 100, 6228298 NHz
- CMNNEL fz -
CPDPRG2 waltzlé
nuc2 iH
PCPD2 80.00 usac
PLZ2 -1.,00 de
PL12 14.50 dB
PLI3 14.50 4B
PLZW 10.5620069%95 W
PL1ZW D.29767781 W
BL13M D.29767791 «
SP0O2 400.1316005 NHz
51 32768
L) 3 100.6127556 MHz
WCH EM
SSB Q
LB 1.00 Hz
GB a
PC 1.40
L) ' 1 T L | 1 T L L ) L] 4 L ) Ll L L) L L) L}
210 200 1480 180 170 160 150 140 130 120 110 100 80 80 70 60 40 0 20 10 40 pPPm

Fig S97. **C NMR Spectrum of 4f
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Chromatogram : KSB-4-CE1-1R-C-80 _channel4

System : Jasco HPLC ‘ SO,Ph  Acauired : 61272013 11:20:04 PH
Method : keb-20%-1£.250nm )J\/y Processed : 6/12/2013 11:52:23 PM
User : Usert —Ph  Printed : 6/12/2013 11:52:31 P

KSB-4-CE1-1R-C-80.DATA - 250.00 nm

60,00
55,000
50,000
45,0
40,000 f
35,000 |'|

- 30,00

S 25,000 |l \
20,000 |
16,00
10,00

i\
. .\\/H e~ _ li__ C == % ‘// \1

-5,000|
0 5 10 15 20 25

Min

Peak results :

Fig S98. HPLC Profile of Racemic 4f
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Chromatogram : KSB-4-CE-1 R-C-83_channel4

System : Jasco HPLC

Method : ksb-20%-1£-250nm

User : Useri

Gl

OzN “,_-Ph

4f

KSB-4-CE-1R-C-83.DATA - 250.00 nm

SO,Ph Acquired : 6/12/2013 11:51:09 PM
Processed : 6/13/2012 12:20:07 AM

Printed : 6/13/2013 12:20:16 AM

260,000
240,000
220,000
200,000
180,000
160,000
— 140,000
S 120,000
100,000
80,000
60,
40,00
20,00
0

0

!

Peak results :

UNKNOWN |

23 638

256465 1

124837

| 18332.0 |

|_118102] 8637

| 2747971

136747.2

Fig S99. HPLC Profile of Enantioenriched 4f
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NANE inn-3-ksb-154c-1h
EXPNO 4
PROCNO 1
Date 20120927
Time 19.12
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDC13
NS 7
DS 0
SWH 8223.685 Hz
TIDRES 0.125483 Hz
AQ 3.9B46387 sec
RG 128
ow 60.800 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
womwmmme CHANNEL fl ===eeewm-
NUC1 1H
Pl 13.50 usec
PL1 -1.00 @B
PL1W 10.56200695 W
SFO1 400.1324710 MH2
SI 32768
SF 400.1300095 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
f [ / r
ij] / } 5
jA_J_J\_L
T —— v T T — T ™1 - T
10 9 8 5 4 3 . 2 0 ppm
oINS W 0 e 25 e A «:
|
Stk sl 8 3 g
NiNSleln cljedl [l (el (=}

Fig $100. *H NMR Spectrum of 6a
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~ D NDN DN ~
~ o~ nNnWwoNY o w O @ w0 D [T
. T LR S S AL A - N WO N @® v
o w M Nt b P . - ®
o T MMM < ~ -0 o W@ - -
- e R R e ] = -~~~ m o~ N o~

NAME INN-3-KSB-154C~13C

EXPNO 1

PROCNO 1

Date_ 20120903

Tine 17.34

INSTRUN spect

PROBHD 5 mm PABBC BB-

PULPROG 2qpg30

TD 65536

SOLVENRT CcDC13

NS 137

DS 4

SWH 24038.461 Hz

FIDRES 0.3667%E6 Hz

AQ 1.363198E sec

RG 2050

oW 20.3800 usec

DE 6.50 usec

TE 295.3 K

D1 1.00000000 sec

D11 0,03000000 sec

OO0 1

s===z=== CHANNEL f]l ===s=====

NuCL 13c

el 8.75 usec

2L1 -2.00 48

2L1IN 56.531219%48 W

SFO1 100.6228298 MH:z

s=ss=s== CHANNEL f2 ==s==s===

CPDPRGZ waltzlé

NOC2 1

FCPD2 80.00 u

FL2 -1.0Q0 d=

PL12 14.50 d2

PL13 14.50 da

PL2W 10.56200695 W

PLI12W 0.28767781 W

PL13W 0.29767781 W

Sp02 400.1316005 MHz

81 32768

S 100.6127539 MEz

WOK EM

sse 0

LB 1.00 Hz

GB o

BC 1.40

1 T T 1 13 T T T 1 T T L] ] T T L] I T T ] T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 0 &80 50 40 a0 20 10 -10 ppam

Fig S101. **C NMR Spectrum of 6a
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Chromatogram : ksbh-3-AM2-1r-C-154_channel2

O
: Jasco HPLC
Method : ksb-30%-1f-250nm

Acquired : 5/7/2014 9;49:36 AM
_SO2Ph  Processed : 5/7/2014 11:13:53 AM
User : Userl O,N

Printed ; 5/21/2014 1:10:44 PM
6a

ksb-3-AM2-1r-C-154.DATA - Jasco Analog Channel 1
160,000

A
140,000 |
|
120,000 | '| '.l
|
100,000 | ".
80,000 | \ \
?1 | | I'
60,000 a, |
| ‘ \
40,00 ' '
20,00

i ’

| N 3 ._
-20,000

0 5

70 75 80

| 169000.2 |
140072.2

100.00 | 309072.4 | 864269.1 | 100,000 |

Fig S102. HPLC Profile of Racemic 6a
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Chromatogram : ksb-4-AM-1r-A-162_channel4

System : Jasco HPLC

Method : ksb-30%-1f-250nm
User : User1

O

Acquired : 5/7/2014 11:15:03 AM
SO2Phprocessed : 5/7/2014 1:06:21 PM

s Printed : 5/21/2014 1:08:19 PM
OoN
6a

ksb-4-AM-1r-A-162.DATA - 250.00 nm
260.000[ "
240,000/ |'|
220,000 ||
200,000 ' '|
180,000 r
160,000 ’ '| .
—, 140,000 ’ |
< 120,000 | |
100,000 '1'
80,000 .
60,00 ..
40,00 -3
20,00 |
o}—f— - - )
-20,000!
0

\
J e T & ,

i i 3
10 20 30 ‘

Peak results :

&

24
UNKNOWN | 45250

3.

1.70 6?@-4 14598.2
UNKNOWN 1 51,328

1.699

8443741 | 98.301 |

100.00

858972.4 | 100.000

Fig S103. HPLC Profile of Enantioenriched 6a
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Current Data Parameters

NAME INN-4~-KSB-161A~1H
EXPNO 6
PROCRO 1
F2 - Acquisition Parameters
Date_ 20140507
Time 15.40
INSTRUN spect
PROBHD S om PAB2O EB/
PULEROG 2330
TD 59558
SOLVENRT <Dl
NS 17
DS [ O
SWH 10000.000 Hz o SO-Ph
FIDRES 0.166672 Hz
AQ 2.999%001 sec ~ \N . 2
RG 4836 -,
o 50.000 usec I 02N 4
DE 6.50 usec 6¢C
TE 299.3 K
D1 1.09000000 sec
TDO 1
s=zzzz=x fl ==mmm===
SFO1 500.1335009 Mz
NUC1 1H
L) 11.00 usec
PLM1 13.00000000 W
F2 - Processing parameters
81 65536
SF 500.,1300044 MHz
WD
sse 1]
13 0.19 Hz g
GB o
BC 1.00
- L
4 y S 3
Il Fha JL‘_,._JL*__‘V\L_,L,,_\_,_.L_ l
L 0 L 0 L 0 LT L U [ A L 0 S S B L L B B e
10 9 8 7 6 5 4 3 2 1 ppm
Ol |N w0 -1 niMmimN =3
|0l w| (W (wenel |6
-l - - oloiolo -

Fig S104. *H NMR Spectrum of 6¢
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Fig S105. *C NMR Spectrum of 6¢

109

Current Uara Parametexs 235
NAME nm-c-m-mn-:?t: 3 o g 3 8 3 ‘% 3 3 3 3
EXPNO - S e ERR b 8 R& (S
5 v VY | \/ I Lk ]
Date_ 20140507
Time 16.42
TNSTRUM spect
PROZHD 5 o SAENO . BB/
FULEECG zgpg3o
™ 65536
SOLVENT cocla
ns 100
s 1
SNH 29761.504 Hz
PIDRES 0.454131 Hz 0]
-AQ 1.1010046 sec
joe] 197.27
DN 16.800 upec /O\ SOZPh
DE 6.50 usec N ‘.,
TE 299.9 K 4
D1 1.00000000 sec I 02N
pil 0.03000000 sec 6¢c
DO 1
mmmmmme— CHANNEL £1 mwwwwmmw
SFOL 125.7703637 MHz
HOC1 1ac
»n 8,90 w
PLN1 103.00000000 W
IEEmEEEs f2 sasassss
SFO2 500.1320005 NHz
NUCZ 10
CEDERG (2 waltzls
FCPD2Z 80.00 usec 3
PLN2 13.,00000000 W
PLN12 0.34327939 W
PLN13 0,21969999 W
F2 - Processing parameters
sI 32768
SF 125.7577718 NHz
WOW EN
ss8 o
1B 1.00 Hz
G8 [
L 1.40
ahaiadanady | 1 T ] T 1 lJ Ll T b L) 1 1 Ll 1 A ¥t
190 180 170 160 150 140 130 120 110 . 100 80 80 . 70 60 30 10 0 ppm



Chromatogram : ksb-4-ADH-2r-A-161_channel2

System : Jasco HPLC Q Acquired : 51612014 10:02:11 PM
Method : 30%-1f-212nm _O. J\/VSOZPh Processed : 5/6/2014 10:23:26 PM
User ; User1 'T‘ o’ Printed : 5/6/2014 10:23:35 PM

2 7

6¢c

ksb-4-ADH-2r-A-161.DATA - Jasco Analog Channel 1 = =
750,000

700,000 ‘ i
650,000 i

600,000
550,000 '
500,000 \ |
450,000
400,000

2 350,000 ‘
300,000
250,000, ’
200,000 |
150,00 | | |
100,00 | B
50,00 R

UNKNOWN [ 9.

[ Total 100.00 | 1273307.1 | 318065.6 [ 100.000

Fig S106. HPLC Profile of Racemic 6¢

110



Chromatogram : ksb-4-ADH-1r-B-162_channel2

o
System : Jasco HPLC 0 SO.,Ph Acquired : 5/6/2014 10:21:59 PM
Method : 30%-1F-2120m -~~~ L Processed : 5/6/2014 10:39:12 PM
User : Usert | o,N” Printed : §/6/2014 10:42:11 PM
6c

ksb-4-ADH-1r-B-162.DATA - Jasco Analog Channel 1

800,000/
750,000,
700,000
650,000
600,000
550,000
500,000
450,000
> 400,000
= 350,000
300,000 '
250,000
200,00
150,00 I
100,00
50,00
0
50,000,

Peak results :

Fig S107. HPLC Profile of Enantioenriched 6¢
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Current Data Farameters
NAME INN-4-KSB-161b-1H
7

EXPNO
PROCNO 1
F2 - hoguisition Parameters
Date_ 20140507
Time 15.47
INSTRUM spect
PROBHD S nm PABBC BB/
PULPROG 2930
TD 59958
SOLVENT CDC13
NS 15
s ]
EWH 10000.000 Hz
.FIDRES 0.166672 Hz
a0 2.9995%001 sec
RG 80.35
oW 50.000 usec
DE 6.50 usgec
TE 299.2 X O
D1 1.00000000 sec
TDo 1 Ph\N)WSOZPh
ssssasss CHANNEL f]l zsszsssss ‘v,
SFO1 500.1335009 MHz | O:N
NUC1 1H 6d
Pl 11.00 usec
PLW1 13.00000000 W
P2 - Processing paraneters
S1 65536
sF _ 500.1300093 MHz
NOM EM
SSB 0 2 "
18 0.10 Hz
Ga 0
PC 1.00
X A JJ\_...J
T T T T T T T ™ MBS e T - T LM B e L M
10 9 6 5 4 2 1

e i o

Fig $108. *H NMR Spectrum of 6d

112



Current Dace Parameteras o - w ~ oW N .
v INGS§-K5R-161B-13C O M = ; NN®™ g - 'v‘g 3 aca o o) ;: o
EXPNO . 2 a Q YNpogEy o B3] ®° % < .
PROCHO 3 © QOMOHNNN o ~ =YD ~ @ © ©
- - e e - M~~~ ~ NN .
P2 - Acquisitian Parszaters
Date_ 20140507
Tine 16.4%
INSTRUM spect
FPROSHD S erx PRESO 8B/
FULFROG 2gp330
™ 65536
SOLVERT <ocl3
NS (2]
s 4
SWH 29761,904 Hz
PIDRES 0.454131 Hz
) 1,1010048 pec
R 197.27
ow 16.200 usec
DB 6.5%0 usec
7B 300.4 K
Dl 1,00000000 sec
D11 0.03000000 sec
70O 1
wnsnenes CHANNEL £1 sewswnns
SPOL 125.7703617 MHz (e}
WUCL 3¢
21 8.90 usec
PLWL 163,00000000 W Ph N SOzPh
)
senmmnns CHARNIEL £2 wansanes v
5102 500.1320005 MHz | O2N
W2 IH 6d
CPOPRG(2 waltzlé
FCP02Z 80,90 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
LW 0.21969939 W
F2 - Frocessing parazeters
s 12768
5F 125.7577682 Mg
WO o™
550 0
17-3 1,00 Rz
Ge 0
oe 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Fig $109. *C NMR Spectrum of 6d
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Chromatogram : ksb-4-ADH-1r-B-161_channel2

System : Jasco HPLC
Method : 30%-1f-212nm
User : User1

O

ksb-4-ADH-1r-B-161.DATA - Jasco Analog Channel 1

02N “
6d

SO.Ph Acquired : 5/6/2014 10:40;43 PM
Ph.\ 502 Processed : 5/6/2014 10:59:41 PM
Printed : 5/6/2014 11:03:15 PM

220,000
200,000
180,000
160,000
140,000
120,000
2. 100,000

80,000
60,000
40,00
20,00

6 8 10 12

.4 [ 134199.5 | 100.000

Fig S110. HPLC Profile of Racemic 6d
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Chromatogram : ksb-4-ADH-1r-C-1 62_channel4

System : Jasco HPLC o Acquired : 5/6/2014 11:01:22 PM
Method : 30%-1-212nm Ph. )WSOZPh Processed : 5/6/2014 11:35:57 PM
User : Usert N Printed : 5/6/2014 11:36:41 PM
| O,N 7
6d
ksb-4-ADH-1r-C-162.DATA - 212.00 nm

1,300,000 :

1,200,000, |n_‘

1,100,000 ‘I.

1,000,000
800,000 |
800,000 | |
700,000 | {
600,000

500,000 | ‘

400,000/ |

300,00

200,00 I -¢]

100,00 I

SERES i (DU

pAU

ob—— ]' e &
0

Peak results :

1 [UNKNOWN| 9613] 97.76]12481703] 47 97.756
UNKNOWN | 11,253 224) 278471| 10996.1| 2245

[ Total 100.00 [ 1 | 489858.5 | 100.000

Fig S111. HPLC Profile of Enantioenriched 6d
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NAME INN-3-KSB-14A-1H
EXPNO . 50
PROCNO 1
Date_ 2011;112
Time 15.1
INSTROM spect PhOZS\/ySOZPh
PROBHD 5 mm PABBO BB~ O.N “,
PULPRCG zg30 2
TD 65536 69
SOLVENT DMSO
NS 14
Ds 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 32
DW 60.800 usec
DE 6.50 usec
TE 292.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300026 MHz s
WwDwW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00 -
/ e SN y
W AJJLLJL A
T [ T T EAREE I M [ R I Ty T
10 9 8 7 6 5 1 0 ppm

R e A

Fig S112. 'H NMR Spectrum of 6g
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NAME INN~-3~-KSB~14A~13C
EXPNO z
PROCNO 1 83322883 - snﬂrgmosh o
Date_ 20111112 roecSaan P o aGadgan b
Time 15.24 fRER8FER - ISRR83288 -~
INSTRUM spect \\\\' ‘// | \W I |
PROBHD 5 mm PABBEO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 116
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DN 20.800 usec
DE 6.50 usec PhOZS\/ySOZPh
TE 293.3 K O,N ™~
D1 2.00000000 sec 2
D11 0.03000000 sec 6g
TDO 1
szm=z=== CHANNEL fl s=ssawwwsw
NUC1 13C
Pl 8.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6228298 MHz
=zm====== CHANNEL f2 s=swwswe=
CPDPRGZ2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6128108 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Ll l l L 1 1 |l 1 ] 1 1 L L] L] 1 1 1 1 Ll L]
210 200 19 180 170 160 150 140 130 120 110 100 20 80 70 50 40 30 20 10 -10

Fig S113. *C NMR Spectrum of 6g
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Chromatogram : ksb-4-lIA-1r-C-rac-167_channel4

Acquired : 5/20/2014 11:20:45 AM

System : JASCO HPLC
Method : ksb-30-1fr-216 PhoZSV}{S()zph Processed : 5/20/2014 12:33:41 PM
O,N" ™ Printed : 5/20/2014 1:21:41 PM

User : User1
69

ksb-4-1A-1r-C-rac-167.DATA - 216.00 nm

150,000
140,000 f
130,000 I
120,000 [
110,000 { \ [
100,000 / l [
90,000 | \ [ .
80,000 [ [
70,000 '| -
60,000 I 1' ,l .
50,000 | | ".
40,000 g ' '.
30,000 '~ |
20,000 | \ |
10,000 / pose. O, N B : ==
0 e I ]
'10'003 30 35 40 45 50 55

pAU

60 65

Peak results :

UNKNOWN [40.545 | 60,16 1376763 | 280377.3] 50.176.
2 |unknOwN[48516] 49.82]113419.0] 278414.2| 49,824

[ Total 100.001251097.3 | $58791.51100.000

Fig S114. HPLC Profile of Racemic 6g
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Chromatogram : ksb-4-l1A-1r-C-en-167_channel4

System : JASCO HPLC Acquired : 5/20/2014 12:32:19 PM

Method ; ksb-30-1fr-216 PhOZS\/ySOZPh Processed : 5/20/2014 1:43:36 PM
User ; Usert1 O,N ™~ Printed : 5/20/2014 1:43:43 PM
6g

ksb-4-lA-1r-C-en-167.DATA - 216.00 nm

200,000)
180,000 [
160,000 [
140,000 fi] :
120,000 LB /|
% 100,000 R £
80,000 [ f <=
60,000 3 =%
40,000 ! ,' ~.
20,000 .' | ..
o- | J '\J_T Xl
25 30 35 40 45 50 55 60 65

Peak results :

> v'? T ‘r’ ;'-Fa' “Area | Area %
e 'f.] %ﬁ,’%ﬁia;@xm il
X 196435.5 2

| 132467.6 |

328903.1 | 728836.7 | 100.000

Fig S115. HPLC Profile of Enantioenriched 69
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Current Data Parameters

RAME INN-4-XSB-168A-1H
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date 20140518
Time 12.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™ 65536
SOLVENT CDCL3
NS 16
DS 2 NCWSOZPh
SHH 10000.000 Hz
FIDRES 0.152588 Hz O,N ~
AQ 3.2767999 sec 6h
RG 30.72
oW 50,000 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TOO 1
meznszzz CHANNEL ] sscsssss
SFO1 500.1230885 MHz
RUC1 1H
Pl 11.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
SI . . 65836
SF 500.1200117 MHz
WON EM
SEB 0
s 0.30 Hz
ae 0
C 1.00
e e -
A5
1 1 1 1 1]

Slealm w N} |
S|w|o o Wzmo w
Hlold © cllel | -

Fig S116. 'H NMR Spectrum of 6h
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33L& 3 S . r~ <«
Current Data Paragiters Sorod ~ b3 S8 2 o E b
NANE INN-4-KSB-168A-13C i bAS - = ~RR & s -
EXPNO £l
poisee : i S \% bl
P2 - Acquisition Parameters
nate_ 20140518
Time 12.13
INSTRUN spect
PROBED S mm PABEO BB/
PULPROG zgpg30
™ 65538
SOLVENT CDC13
NS 235
ns 4
SNH 29761.904 Hz
PIDRES 0.4549131 Hz
A 1.1010048 sec
RG 197.27
DN 16.800 usec
DE 6.50 usec
TE 295.5 K
DL 1.00000000 sec
D11 0.032000000 sec
DO 1
zzzzzz=z= CHANNEL f] ssssasss NC SOzPh
SFO1 125.7703637 MHz ",
NuC1 13C 4
PL 8.30 usec OoN
PLW1 103, 00000000 N 6h
enseneee CHANNEL £2 wessmess
SFO2 . 500.1320005 MHz
NUC2 1M
CPDPRG (2 waltzlé
BCPD2 80.00 ugec
PLW2 13.00000000 N
PLW12 0,34327999 N
PLW13 0,2196%999 W
F2 - Processing parancters
SI 32768
SF 125,7577728 MHz
WoH EM
sse 0
Ls 1.00 Hz
GB Q
PC 1.40
| ¥ 1 T T 1 T T T 1 Ll T T T T T I ]
200 190 . 180 170 140 130 120 110 100 20 80 70 60 50 40 30 10 ppm

Fig S117. *C NMR Spectrum of 6h
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Chromatogram : ksb-4-ODH-1r-A-race-168_channel4

System : JASCO HPLC
Method : ksb-30-1fr-216
User : Useri

2

o,N"
6h

SO,Ph

Acquired : 5/19/2014 10:46:38 AM
Processed : 5/19/2014 11:18:01 AM
Printed : 5/19/2014 11:19:46 AM

_ksb-4-ODH-1r-A-race-168.DATA - 216.00 nm

750,000
700,000
650,000
600,000
550,000,
500,000
450,000

2 400,000

% 350,000

300,000
250,000
200,000,
150,00
100,00
50,00
0

Peak results :

1_|UNKNOWN | 17.785

50.08

¥

752657.8

473959.2

$0.077

8608306 |

472495.7

100.00

1413497.5

[ 9464549

100.000

Fig S118. HPLC Profile of Racemic 6h
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Chromatogram : ksh-4-ODH-1r-A-en-168_channel4

System : JASCO HPLC Acquired : 5/19/2014 11:52:03 AM
Method : ksb-30-1fr-216 NC\/VSOZPh Processed : 5/19/2014 12:28:52 PM
User : User1 O,N" ™~ Printed : 5/19/2014 12:29:44 PM

6h

ksb-4-ODH-1r-A-en-168.DATA - 216.00 nm

750,000 :
700,000 ||
650,000 \
800,000 'I
550,000 l
500,000 ‘
450,000 i

- 400,000 ]

< 350,000 |

300,000 ‘ ’

250,000 \

200,000

150,00 |

100,00 | |||

50,00 |

0 ym e U = s e Sl e a' \ " .'\_L

0 5 10 15 20 2= 25 30

Peak results :

1_JUNKNOWN [17.545] 42.86] 627520.8)

38020101 42.858 |
2 JUNKNOWN | 19.505| 5714 73823901 517579.7| 57.142

| Total 100.00 | 1365768.8 1 905781.61100.000 |

Fig S119. HPLC Profile of Enantioenriched 6h
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HAME INN-q4~KSB-112R~1H
EXPNO 13

PROCNO 1

Date 20130905
Time™ 23.34
INSTRUM spect
FROBHD 5 nm SEI 1H/D- .
PULPROG 2930

™ 65536
SOLVENT cocl3

NS 16

DS 0

EWH 8223.685 liz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 32

oW £0.900 usec
DE §.50 usec
TE 294.5 K

pi 1.00000000 sec
TOO 1
memwemew CHANNEL f]l =esweeceee
HOC1 1H

Pl 6€.75% usec
PL1 -3.00 de
PLIW 16.73965454 W
SPOL1 400.1324710 MH:z
S1 32763

SF 400.1300095 MHz
WOwW EM

S5B 0

L8 0.30 Hz
GB [+]

PC 1.00

o)
SO,Ph
HO
ON"
7

N SR EATA s 4

T

il

Fig $120. *H NMR Spectrum of 7

vvvvv
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NAME INN-4-KSB-112A-13C

EXPNO 14
PROCRNO 1
Datae_ 20130505

Time 22,35
INSTRUM spect
PROBHD S mn SEI 1H/D-
FULFROG zgpg30

0 65536
SOLVENT CDC13

NS 173

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Kz
AD 1.3631988 sec
RG 2050

oW 20.800 usac
oe 6,50 usec
TE 294.7 K

Dl 1.00000000 sec
L1l 0.03000000 sec
TDO 1
wunmunews CHANNEL [l ==wwsoe
NUC1 13C

Pl 13.00 usec
PL] -3.00 dB
PL1W T1.168S5E673 W
SFO1 100.622B2%6 MHz
=zzz==z=z= CHANNEL f2 =ss=assass
CPDPRG2 waltzlé

NoCc2 18
PCPDZ 30.00 usec
PL2 -3.00 dB
PL12 18.48 ds
PL13 19.00 d=
PL2W 16.73965454 W
PL12W 0.11905469 N
PL13W 0.10562007 W
SFO2 400.1316005 HHz
51 32769

5F 100.€127690 MHz
WOwW EN

S&B Q

LB 1.00 Hz
GB Q

PC 1,40

0]

SO,Ph
HO

ON”

. 1 L]
290 200 150 180 170

160

150

140 130 120

Fig S121. *C NMR Spectrum of 7
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Current Data Parameters

NAME inn-4-keb-125a-1n
EXENO 4
EROCNG 1
F2 - Acquisition Parameters
Date_ 20131020
Time 22.58
INSTRUM spect
. PROBHD 5 =mm PABBO BB/
FULPROG 2930
™ 65536
SOLVENT - cpel3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0,152586 Hz
aQ 3.2767999 sec
G 30.72
oW 50.000 usec
DE 6.50 usec
HO SO,Ph TE 294.5 K
N ~ o1 1.00000000 sec
"’ D0 1
H O,N /\
s=e==sns CHANNEL £l weswenms
SFOL 500.1330885 MHz
8 NUCL H
Pl 13.00 usec
PLWY 13,00000000 W
Y 4 . F2 - Processing parameters
s1 65615
sF 500.1300000 NHz
wow EM
SSB )
LB 0.30 Hz
G8 0
BC 1.00
Feofs Nz I W TS =
1 ] T T T 11 ' T PR T T Y T
16.0 8.0 7 7.0 s 6.0 5.5 5.0 4.5 4.0 3.0 2.5 1.0 c.5 0.¢ ppm
Qe oy l"-\ o Nnv m( ~ Q\l
QN o < 0w (=] o|ln|in - t=1
miollo Ol o - —“lialla (=3 ‘O

Fig S122. '"H NMR Spectrum of 8
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inn-4-ksb-125a-13c¢c

o MO N @ ™~
0 RRaEs S » 288 - 1
o Nmaor = ® T . s
o e L L o ™9 o -9
- e - ~ e~ Lel MY
\ \ \ !/ I | \V ' \/ Current Dats Baraneters
e innsdskebs120a 13
ExXi0 4
PROCID 1
¥+ Acgquisitlon Parsseters
Dato_ 31333020
Tine 22,59
o) INSTRON sFOCt
:;26!9 S on PARBO BN/ .
' TICT 2 2
HO_ SO,Ph : = TN,
N 4 soaverT <oc1s
H O.N ,,//\ u5 16)
o5 4
2 \ L 29761.904 Mz
VIDRES 8.¢5213% W2
AL 1.2010048 sec
8 w 197.27
o™ 16,800 usec
0 6.30 usec
1% e x
123 1.0082000¢ sec
ol 0.03000020 swe
Toe 1
wnbhanae CHANMEL £L wemmennn
133.7703627 Wiz
NOCE 193C
72 §.30 usee
vy 101, 00400200 ¥
sesnnens CRANNIL £2 semesnns
sro2 $40.2520005 MH2
woc2 m
CrornG |2 waltzls
»roz 89,00 usee
PLM2 13, 68000000 W
PiMie 3.34327390 M
[2E 0] Q. 33965905 W
P32 « roceering paravrctess
£1 23064
r £35.957771) ME:
ok ™
L1 a
1) 1,06 Ne
e 0
< 142
| L) | L] | ' T T L] L | L] L4 12 1 4 L4 L3 T L4 Ll ]
150 180 170 60 150 a0 130 120 110 o0 20 80 Yo &0 50 40 30 20 10 Q0 ppn

Fig S123. *C NMR Spectrum of 8
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Chromatogram : ksb-4-1C-1r-A-125_channel6

System : JASCO HPLC O Acquired : 11/11/2013 5:35:39 PM
Method : ksb-30-11r-216 HO, SO,Ph Processed : 11/11/2013 6:43:31 PM
User : Usert N Printed : 11/11/2013 8:20:47 PM
8
ksb-4-1C-1r-A-125.DATA - 250.00 nm

150,000

140,00

130,00 A

10 12 14 16 18 20 22 24

Peak results :
Index|Name | Time| Quantity| Height| ~ Areaj Area
A 0] [ oo -.;L'm: Lreall J1 | [uA o
1 | 12.022 |
2
|

UNKNOWN | 49.86] 151181.9
UNKNOWN | 142081  50.14) 131020.5] 783886! 50.144

100.001 282211.41 156327.5] 100.000]

Fig S124. HPLC Profile of Racemic 8
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Chromatogram : ksb-4-IC-1r-B-125_channel5

o)
System : JASCO HPLC HO SO,Ph  Acquired : 11/11/2013 7:13:31 PM
Method : ksb-30-11r-216 N , Processed : 11/11/2013 7:30:51 PM
User - Usert H o ON 7=~ Panted: 1171112013 821:27 PM
8

ksb-4-1C-1r-B-125.DATA - Max. absorbance between [full range] nm

1,400,000
1,300,000
1,200,000
1,100,000}
1 .ooo.ooo%
900,000
800,000}
700,000%
600,000
500,000
400,00
300,00

200,00 |

AU

100,0 ) \r_\_'_
0 £n . i |

0 2 4 6 8 10 12

Peak results :

ndex[Name | Time| Quantity|  Height|  Area| Area %
| S P Rl B ]y !Qg%‘! | [pAUMn) [

1 JUNKNOWN | 11,346 97,21 138023961 670184.9| 97211

2 JUNKNOWN 1134661 270 2581661 192245| 2789
Total 100.001 140605631 689409.41 100,000

Fig S125. HPLC Profile of Enantioenriched 8
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