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Currant Data Parameters

HAME D33897EE-0108-2
ELPRO 10
PROCHD 1

F2 - Acguisition Parameters
ata_ 20160719
Tima .25 h
THSTRIM spackt
PROSHD E113652 0231 ¢
PULPROG zgfhiggn. 2

m 131072
SOLVENT COC13

R iz

ns 4
SHH 147058.828 Hz
FIDRES 2.243940 Hz
AQ 04456948 zec
RG 187.85

o 3.400 usac
DE 6.50 usac
IE 0K
o1 10.00000000 =ac
011 0.03000000 sac
D1z 0.00002000 sac
L] 1
SEO1 470.5217884 MHz
HUC1 15F

P1 15.00 usac
F2 - Processing parameatars
SI E5534

SE 470.5923772 MHz
WOW EM
S5B a

LB 0.30 Hz
G2 a

pC i1.00

-116,.82
—-116,.98

15
18

-124
—_ i

-111

T T T T T T T T T T T T T T T T T T 1
-112 -113 -114 -115 -116 -117 -118 -118 -120 -121 -122 -123 -124 -125 -126 -127 -128 -129 ppm
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16.57 b

spack 14

2113662 0331 ¢

40760.871 Hz
0. 621962 Hz
1. EDTEEES =ac
187.85

12,267 usec
6.50 usac

3n0.0 K
0.10000000 =ac
0.03000000 =ac

125.7703643 MHz

10.00 usac
EEE3E
125.7577628 MHz
EM
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1.00 Hz
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Chiral LC Assay of 14

Column IA (25cmx4.6mm IDx5.0pum )
Mobile phase A Hexane

Mobile phase B EtOH

Temperature 40 °C

Gradient Hold 15min at 10% B
Wavelength 267nm

Flow rate 1.0 mL/min

Injection Volume 3uL

Solution 5mg/mL

preparation

Diluent Methanol

Chiral marker 14+enantiomer

Compound ID

Retention Time (min)

Relative Retention Time (RRT)

Enantiomer of 14 | 8.0 0.81
14 9.9 1.00
oLl
37sFCT g
350 o
s ]
=25 = Fﬁ
300 racemic 14 &
>7rs- |
250
25
200
175
150
125
100
751
&0
o _ -
251
50
00 2.5 =.'n 7“-'\. |r:rr 1"“—1 rrrrrr
mAU
] =
200 isolated crude 14 ‘\"\‘5
] M
100 I/
5 /|
N ‘»'A'u‘__\_ - A e
0.0 T 2!5 ‘ 5}0 7“5 10\0 ‘ IZI‘S
min
1 PDA Multi 1/ 267nm 4nm
PDA Chl 267nm 4nm
Peak# |Ret. Time Name Area Height Area % Resolution |Tailing Factor|
1 7.327 104227 9413 3.193 0.000 0.747
2 8.929 3160038 218498 96.807 5.140 0.753
Total 100.000
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fa
HAKE 03397BE-0201-2 Ph Ph
ERocD E “—NH HN—
Data_ 20160715
Tima 12.45 h N
INSTRIOM =packt N
PROBHD Z113652 0231 Ph Ph
PULPROG = 30
T 135672 L6
SOLVENT CD3CH
HS 1024
03 4
SHH 40760.871 Hz
FIDRES 0. 621962 Hz
AQ 1.E0TREES =mac
RG 187.85
] 12.267 usac
DE 6.50 usac
IE Ip0.0 K
D1 10000000 =ac
Dii 0.03000000 =ec
TDO 1
SFO1 125. 7703643 MHz
HUC1 13C
Pl 10.00 useec
S1 EG536
SF 125. 7576132 MHz
WOW EM
558 a
LB 1.00 H=z
] a
PC 1.40
[ h J
T T T T T T T T T T T T T T T T T
170 1&0 150 140 130 120 110 100 50 BD 70 &0 50 40 3n 20 10
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SFC Chiral Assay of L6

Column:

AD-3, 150 x 4.6 mm, 3 um particle size

Detector: 210 nm
Temperature: 40°C

Flow rate: 3.0 mL/min
Mobile Phase: A: CO,

B: IPA with 25 nM IBA

Run Time = 6.6 min, Pressure = 200 (bar), Temperature: 40°C, Column:

Chiralpak AD-3

Mobile Phase Program: Time (min) %A (CO2) %B
0 99 01
5 60 40
6 60 40
6.1 99 01
3.29 min = Desired Enantiomer
3.78 min = Undesired Enantiomer
AD-J IPAw 25 mM IBA
0339786-205 Diode Array
320 210,
3 e 1 278 Range: 546821
3 537810 27535 Area, Height
501083 Time Height Area  Area¥
K 324 E3TEI0 2702035 4054
378 501883 2753485 5046
7.0e-14
E Ph Ph
6.5e-14 \_NH HN_/
6.0e-1- Phs Ph
3 racemic
5. Ba-14
5.0e-14
3 4 Ge-1
4. De-14
3.5e-14
3.0e-14
2.5e-1
2.0e-1
T T T ] T T T T T T Time
3.00 3.20 3.40 3.60 3.80 4.00 420 4.40 4.80 480
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AD-3 IPA wi 25 mM IBA
0339786-201

1.

feliel]
111027

IQ‘BZBQ?-I]

Diode Armay

210

Range: Z.003|

Area. Height

Time Height Area  Areay
328 1082807 111026.823 100.00

Ph Ph
\NH HN—/

‘.

=

P
S,

Ph

-diamine

0

1.0e-1
280 3.00

3.20

Time

4.60 4.80 5.00
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Parameter Value
Tite 0339786-0185-A. 10.fid
Spectrometer spect
Solvent coci3
Temperature 300.0
Pulse Sequeance zg30
Probe 5 mm QNP 1H/ 13C/ 31P/ 19F Z-GRD ZB420/ 0073
Number of Scans 32
Receiver Gain 512
Relaxation Dalay 01000
Fulse Width 12,0000
Aoguisition Time 2.5167
Aoquisition Date 2014-05-18T11:15:00
SF01 500, 133088507478
D1
L] 65536
Spectrometer Frequency 500.13
Spectral Width 13020.8
Lowest Frequency -3421.9
Nudieus 1H
Aoguired Size 32768
Spectral Size 131072

0339786-0185-A/10 kassimam
Pure Diastereomer A (solid)
after SFC Purification

a

H' OH
& ..3\|3/“\|:/.2
14
f,\‘ - '"%I»-\-"z‘\o/ﬁ
I '
NS
! 11a

&7

g E"—r‘ i
L ] Y ? T ]
(=R - —— - - -
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 .0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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1100
1000
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B0
700
600
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400
300
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100
Fo

--100

F-200

WI'BE—

ki)
SB'Tiql
[Ea
variH
56k
B0
EZLin
EFid—
B LL-
H.wv
'
ECSTTS
SEETT
ESETT
SEETT
TEETT
BEYTT
IS8
5T
LT
BOLTT—
LT
LB

LT
EERCT-
06 b1

SEVITS

0C 55T
2651
9L _.”_H

f9ERT
£5/(51
5651
SEERT-)

prEsTd

OH

O,N

F 11a

60 50 40 30 20

70

220 20 200 190 180 170 160 150 140 130 120 110 100
fL (ppm)

230
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Parameter Valu 0339786-0185-B/10 kassimam
Title 0335785-0185-B. 10.fid Pure Diastereomer B (oil)
Spectrometer spect after SFC Purification
Solvent [#i ]
Temperatura 300.0 s}
Pulse Sequence zg30
Probe 5 mm QNP 1H/ 13Cf 31P/ 19F Z-GRD 28420/ 0073 0./ th /““\5_. wOH
18
Number of Scans 2 E 12 N | l
Recsiver Gain 455 P "“-‘0/
Reiaxation Deiay 0.1000 I | i
Pulse Width 12,0000 LN 11b
S
Acquisition Time 2.5167 £
Acquisition Date 2014-05-18T10:45:00
SFOL 500, 133088507478
TO1
TD 65536
Spectrometer Fraquency 500, 13
Spectral Width 13020.8 1PA
Lowest Frequency =3421.9
Nudeus 1H
Aoguired Size 32768
Spectral Sze 131072 &
2
5
F
pom J
PA
MU S )
i T T v !
L =3 S33- 3 3 a
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.0 35 3.0 25 20 15 1.0 0.5 0.0
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0339786-185B.11.Ad
rynmr300c c-13 (daytime queue)

2300

LA R T g T T TR 2200
2100
O,N WOH 2000

1900

1542
159.90
157,98
157,96
157,62
157,60
150467
15565
12537
12531

6.
73

r

4,

4
36,15

W 0O 1800
1700
1600
1500
1400
1300
1200

1100

500

400

IPA 300

200

| 1 J 100
Y e e "

I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10 230 220 210 200 180 180 170 160 150 140 130 1 rzlo{ 11}0 100 S0 B8 70 60 S50 40 30 20 10 0 -10
ppm
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HPLC of compound 4

DAD1 A, Sig=215,4 Ref=off (E:\PROCESS.. MDAT A'20140701'20140626 2014-07-01 10-17-33WP0E730-013-F-25-5.0)

mAl | o
e
250 T

10,626

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DRDL A, 3ig=215,4 Ref=off

Peak BetTime Type Width Area H=ight Area
£ [min] [min] [mAT* 3] [mAT] g
- | ]
1 6.713 MM 0.0735 7 0.0319
2 7.052 MM 0.072¢6 3 797 0.015%9
3 7.979 MM 0.0702 5.55305 0.0242
4 B.533 MM 0.0822 B.68835e ] 0.0379
5 10.251 MM 0.1099 1.8837 .8 0.0314
& 10.E2& WMF 0.0823 933.849 B 40.7777
7 10.970 M 0.1029 1.036 678 0.0452
3 11.481 WF 0.0801 1.4980 .118 0.0654
9 11.e75 FEM 0.0833 1342.218€: 6B. 5B.E6096
10 12.182 WF 0.0858 1.52569 2.96 0.0666
11 12.318 M 0.0704 Z.84982e-1 €.7 2 0.0124
12 12.e55 MM 0.0915 3.19191 5.8 0.1394
13 13.35 MM 0.0707 1.52658 3.5 0.0667
14 14.315 MM 0.0636 5.36546e-1 1.5 0.0258
Totals : 2290.10101 4g0.59712
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Cartesian Coordinates for minima

B3LYP/6

Compound 17 ';Al(zgﬁ gf'soféﬁ -31G** '\g(l)ize)i/f
w/ D2
-NO, -CI AG AG AG AG
17a  equa  axial 0.0 0.0 0.0 0.0
17b  axial  axial 25 24 25 2.7
17c  equa equa 35 2.6 31 2.6
17d  axial equa 7.7 7.0 7.5 7.3

Compound 17a
MO06-2X/6-31+G** free energy -1364.893128
6 2.47949 0.744885 -1.07279

6 0.480544 -0.170602 0.17103
6 2.35101 -1.6096 -0.207005

8 0.972891 -1.47823 -0.095754
6 2.93452 -0.698761 -1.27605
60.961173 0.766756 -0.961977
12.80321.37182 -1.90853
12.91004 1.15864 -0.156776
10.886626 0.195252 1.12344
12.53495 -2.66309 -0.411763
12.57737 -1.07843 -2.24142
14.02415 -0.770745 -1.26934
10.463224 0.483287 -1.89292
17 3.16434 -1.29701 1.39669
6-1.02221 -0.264796 0.243428
6 -3.82981 -0.323508 0.363838
6-1.74354 0.657333 0.993035
6-1.73146 -1.23908 -0.459946
6-3.11447 -1.24617 -0.384904
6-3.12626 0.648625 1.06893
1-1.21295-1.99219 -1.04215
1-3.63089 1.39876 1.66665
1-4.91227 -0.372932 0.388313
7 0.471688 2.16091 -0.668078
8-0.570176 2.50049 -1.19752
81.132312.83914 0.094042
9-1.05809 1.60279 1.66771
9-3.79224 -2.1905 -1.06708

Compound 17b

MO06-2X/6-31+G** free energy -1364.888869
6-2.52035 0.527899 -1.26627

6-0.41496 -0.428143 -0.250569

6-2.46316 -0.738029 0.910162

8-1.09908 -0.514448 0.988866

6 -3.18715 0.316645 0.09356

6-1.00278 0.670058 -1.16465

S21



1-2.94261 1.40402 -1.76482
1-2.7107 -0.339641 -1.90829
1-0.584757 -1.36211 -0.805612
1-2.82255 -0.795111 1.93598
1-3.14851 1.24313 0.671909
1-4.23284 0.028236 -0.033433
17 -2.80238 -2.41032 0.215085
6 1.06348 -0.323873 0.025907
6 3.82943 -0.147703 0.521396
6 1.58515 0.566768 0.962408
6 1.95863 -1.13745 -0.668699
6 3.31691 -1.0305 -0.415244
62.94193 0.664418 1.22234
11.60829 -1.86076 -1.3985
13.28779 1.38005 1.95925
14.89896 -0.102157 0.691205
90.745115 1.37695 1.62781
94.16514 -1.82443 -1.09753
1-0.519489 0.584933 -2.13995
7 -0.599571 2.05018 -0.697153
8 0.496148 2.43891 -1.05635
8-1.37598 2.67932 -0.004856

Compound 17c
MO06-2X/6-31+G** free energy -1364.888948
62.29328 1.55494 -0.63751
60.43136 0.199722 0.409901
62.6329 -0.640286 0.457933
81.26923 -0.935803 0.282261
63.132380.27432 -0.644272

6 0.814579 1.19473 -0.715867
12.56645 2.20043 -1.47716
12.46776 2.12192 0.28267

1 0.597626 0.694673 1.37966
13.03731 -0.256323 -1.59767
14.18871 0.505409 -0.486296
1 0.534595 0.759431 -1.67806
6 -0.995453 -0.277888 0.307352
6 -3.6806 -1.07828 0.096077
6-2.02745 0.463042 0.871178
6-1.32202 -1.45158 -0.373223
6-2.65329 -1.82352 -0.463288
6 -3.35803 0.09058 0.779637
1-0.548204 -2.0744 -0.807631
1-4.1176 0.7139 1.23705
1-4.70607 -1.41469 -0.003979
7 -0.034924 2.43075 -0.579836
8-1.03989 2.48463 -1.26259
80.322965 3.273490.221033
9-1.71002 1.59455 1.53483
9-2.96111-2.9603 -1.11755
12.79379 -0.202762 1.45204
17 3.49682 -2.19907 0.444089
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Compound 17d
MO06-2X/6-31+G** free energy -1364.88144
6-2.20888 1.15584 -1.54154
6-0.247112 -0.234028 -0.764433
6-2.40558 -1.06698 -0.443868
8-1.12805 -0.895238 0.119131
6-3.08927 0.270371 -0.650086
6-0.747065 1.19261 -1.09825
1-2.6101 2.17157 -1.58497
1-2.21021 0.764901 -2.56698
1-0.255579 -0.753283 -1.7389
1-3.23491 0.736084 0.326516
1-4.065560.117083 -1.11748
61.15787 -0.319107 -0.222745
6 3.79297 -0.474553 0.756095
6 1.46128 -0.040563 1.10877

6 2.20609 -0.680859 -1.06922
6 3.49694 -0.745485 -0.569649
62.75145 -0.116419 1.60793
12.02847 -0.919398 -2.11339
12.925590.11626 2.65214
14.81661-0.542621 1.10589
90.475159 0.336193 1.93663
9 4.4945 -1.09723 -1.40477
1-0.095782 1.60787 -1.87011
7 -0.542599 2.1262 0.071035

8 0.568661 2.61143 0.180536
8-1.47856 2.33557 0.816373
1-2.31842 -1.63013 -1.38475
17 -3.33044 -2.10362 0.670681
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