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'H NMR analysis of crude product 6a.
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LTMP as base:
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LiHMDS as base:
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toluene as solvent:
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'H NMR and LC-MS analysis of crude product (6a-q).
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LC-MS spectrum:
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M5 Spectrum

*WSD1 2PC, time=10L184 of DAPUBLICO01E041820180127 2016-04-17 12-14-081L B-13-2.00
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*H-NMR:
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LC-MS spectrum:
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ME Spectrum

*MSD1 SPC, time=10.860 of DAPUBLIC\201604 16120160127 2016-04-15 20-44-35\B-14D ES-API, Pos, Scan, Frag: 70, "scan
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LC-MS spectrum:
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M5 Spectrum
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TH-NMR:
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LC-MS spectrum:
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HS Spectriim
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M5 Spectrum
*MED1 SPC, time=0_858 of DPUBLICCD16041820M60M27 2016-04-15 20-44-34L B-5.0 ES-AP1, Pos, Scan, Frag: T0, "scan®
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*H-NMR: seos
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LC-MS spectrum:
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HMS Spectrums
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LC-MS spectrum:

DAD1 A, Sig=254,4 Ref=cff (DAPUBLICR201604 1 B520180127 201 8-04-15 20-44-30L B-2.00)
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HS Spectrus

40

20

“MSD1 SPC, time=9191 of DPUBLICC201604 16 20M6012T 2016=04=15 Adda304] B=d [} ES-AP, Pos, Scan, Frag: 70, "scan”

ar2

Fi11.2

-

o

i

o
™
il

3
|

T 2561

3

Max:

SE168

T
200

10003

—ar.2

4852
[t p—— 4802

400 &00 BOD
*MED1 SPC, time=9.636 of DOPUBLIC201804 1620160N2T 2016-04=15 20=44-300 B=4. [} ES-AP1, Pos, Scan, Frag: 70, "scan®

Hax: 3577680

24



Cl

ppm

1.0

50 45 40 35 30 25 20 15
25

65 6.0

| 8

S

7.0
of
|

[E
o
o
Lo
126 T — == <006
4 L2
2
Lo
— o~
Lo
~N
Lo
]
Lo
L]
Lo
o <
)
[
<
o
L@
(]
Lo
©o
YEE 9~ - o
Lo FIE "G ]
© LA
s LEB "9 |
== .N)E 500 L~ @
g PLOTL =27 EE"D -
<@ q:.p\ Pog g = | . oo
LT £STL @
= ™ 160
o
vM K
o
] . -
L@ BB 9 e [ ———r
@ ore— w ot
o
(=] (=]
Fa sp0°L -
. TR bLor L ™ g6 a
W \ © & . BIT" L— T o0t
= o -
=z =
I /N L

g

90 85 80 75




LC-MS

spectrum:
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MM Spectrum
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LC-MS spectrum:
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M5 Spectriis
*MSD1 SPC, time=9.845 of DPUBLIC201604 1620160127 2016=04=15 20=24=34L B=17.00 ES=API, Pos, Scan, Frag: T0, "scan”
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M5 Spectrus

“MSD1 SPC, time=9_303 of DPUBLICC201B04 162060127 2016=04=15 AidaJ B=1T.0  ES=API, Pos, Scan, Frag: 70, “scan”™

B
100 - Hax: 317053
a0
B0+
o
=
] ]
4h+
™
o
¥
20
L
#
H T
o
: ¢
o : ] ™
-
bl
o ala | I | ll. i ll.l "l a + b T 1 b, T r .

31



Bi
T T T T T T T T T T T T T T T T T T T )
9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 Ppm
B g
™ T tam™m
[T RX] ~ o
- 1
[ -1
23 83
I I
' 1 8 6% 6.8 P 6.6 6.8 Fp..'
A M | J I.l L\-JK |J
I L] T T L T T T T T T T T L] T T L] T T T 1
85 90 85 B8O 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

A

]

32



LC-MS spectrum:

T s M Ay aMAw aaad-aw ssd

DAL A, Sig=254.4 Ref=off (DAPUBLICR201604 1 BA2016012T 2016-04-15 MELE-E.D)

14 iy

E -] B
DADT B, Sig=220,16 Ref=alf {DAPUBLIC201 802 1620160127 2016-028+15 20-24-350 B-8.0)

-]
=]
]

14 iy

MSD1 395, EIC=284 7265 T (CoPUBLICR201604 1 BR016012T 2016-04-15 20=22-300LB-8.0) ES=AFI. Pos, Scan, Frag: 70, "sc

.q_
]
]
]

10 12

33

14 L |




M5 Spectrusm
*ME01 SPC, time=11.110 of DAPUSLICAD 1604 1620160127 2016=04215 20uddaTN BeB [ ES=API, Pos, Scan, Frag: 70, "scan”
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LC-MS spectrum:
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M5 Spectrum
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LC-MS spectrum:
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MS Spectrum
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LC-MS spectrum:
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ME Spectrum
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LC-MS spectrum:
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M5 Spect i
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LC-MS spectrum:
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M5 Spectrum
*MED1 SPC, time=0.275 of D:PUBLICR01802 1820M60M2T 20160415 20=44-3ALB-T.00  ES-AP1, Pos, Scan, Frag: 70, "scan®™
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LC-MS spectrum:
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M3 Spectrum
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LC-MS

spectrum:
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M5 Spectrum
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LC-MS spectrum:
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M5 Spectrum
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HPLC Analysis Report by Chiral Column (AS-H)

oo

<Chromatogram>
my
] o Detector A 254nm)
300 © °
1 @
200+
1004
: k J
—r - 1 - - T I T - I - T T 1 T T T 1 T
0.0 25 50 7.5 10.0 125 15.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 6.182 2828415 325354 50.120
2 7673 2814824 2650528 49.880 \
Total 5643240 584881
<Chromatogram>
my
12501 § Detector A 254nm)|
w
1000
750
500
250
=]
& 3
, | A
EI'_DI I 2_|5I I I5!D o IT.SI I I1{;_0 12|_5. o 1I5_D
min
<Peak Table>
Detector A 254nm
Peakd#| Ret. Time Area Height Conc. Unit Mark MName
1 6.421| 11267032 1256428 95.933 \
2 7.970 477617 46701 4.067
Total 11744649 1303129
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HPLC Analysis Report by Chiral Column (OJ-H)

A“g%@

6a
<Chromatogram>
my
] we Detector A 254nm)|
| i
200+ 3=
1504
1004
50
§ A\
1 T LI — T 1 — T T T T T
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark MName
1 11.915 2790861 214364 49.890 M
2 12.434 2803167 204303 50.110 M
Total 5594028 418667
<Chromatogram>
mh/
300 B tector A 254nm|
o
200
1004
0 L§
0.0 I Z.IS I o 5!0 S ??5 I o 10.0 12|.5 1I5.EII
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.906 193886 16967 4.354 M
2 12.394 4259643 298931 95.646 M
Total 4453529 314959

60



HPLC Analysis Report by Chiral Column (OJ-H)

0
0L
(i1 Me

=Chromatogram=>
my
wr E Datector & 254nm|
b -
150 a8 \=
100-
50-
. l . )
0 s 10 15 20 25 30
in
<Peak Table>
Detector A 254nm
Peak# Ret. Time Aroa . Height | Conc. | Unit | Mark MName
1 22475 4763894 163228 | 49.076 | ,
2 23557 4943333 159138 50.924 W
Total 9707228 322366
<Chromatogram=>
v
200 g Detector A 254nm
o3
(3]
1504
100
50}
o]
1 T 1 L 1
v] 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time,  Area | Height | Conc. | Unit Mark MName
1 22560 317806 | 13534 5310 M
2 23449 5667522 188797 94,690 M
Total 5985328 202330
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HPLC Analysis Report by Chiral Column (OJ-H)

EE P
;:\Q\UME

=Chromatogram=>
m
12
ﬁ Eatm:lnr.ﬁ 254nm|
g &
100
75
50
254
o J
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time | Arga Height | Conc. Unit Mark Namea
1| 23330 3313329 118513 50.294 M
2 24782 3274800 108881 49.706 M
Total 6587929 227394
<Chromatogram>
my
Emrﬁ.!ﬁdnm
. 3
75+
50+
25
q
c‘ sl AJ
I I L] v I N
] 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time| Area  Height | Conc. | Unit = Mark | Name
1 23506 148269 5596 | 5.184 M
2] 24831 2711729 90023 | 94 816 M
Total 2859998 95619

62



HPLC Analysis Report by Chiral Column (OJ-H)

2
2 aao!
7 No;

6d
<Chromatogram>
my
5 Detector A 254nm)|
3 2
1] -
1004 - =
75
50+
25+
v T T N 1 T T T T T T T T T T T T T T T T T T T I N T T T
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 15.407 2156533 114047 50.289
2 18.409 2131777 94233 49.711
Total 4288310 208280
<Chromatogram>
my
750 % Detector A 254nm)
]
500
250+
\ 3
<
=
: Ay
- - 1 - - - 1 - T T - 1  r T 1 r r r T 1 —
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 15.309 13905367 711710 94.112 M
2 18.439 870026 43028 5.888 M
Total 14775392 754738
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HPLC Analysis Report by Chiral Column (OJ-H)

ﬁxl g e

<Chromatogram=>
my
F3 Detecior A 254nm
40 &
&
304
204
104
0 U ] J
0 10 20 30 40 50
min
=Peak Table>
Detector A 254nm
Peak# Ret. Time | Area . Height | Conc. Unit = Mark | MNamea
1] 36.154 1865673 41045 | 49.624
2 40.620| 1893956 33749 50.376
Total 758629 74794
<Chromatogram>
my
gl}utachEMnm
|<
50+
25+
©
g
o . AN
— - — - - - m--m-—— —m—m—m
] 10 20 30 40 50
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time| Area | Height =~ Conc. | Unit | Mark Name
1, 36.181 221730 5169 5.865 M
2| 40209 3559087 | 64371 94.135 M
Total 3780817 69541
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HPLC Analysis Report by Chiral Column (OJ-H)

Q
CN

<Chromatogram>
my
0 E Detector A 254nm|
30 ¥ e
204
104
| . J
-7 77— .
0.0 25 50 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 14175 574239 32251 49,729
2 14 846 580498 28470 50.271 v
Total 1154737 60721
<Chromatogram:
i
E Detector A 254nm|
] =
15
104
5]
b L=
1 &
- -+
A X
] T L] 1 1 L N L] T
0.0 25 50 7.5 10.0 12.5 15 175 20.0
min
<Peak Table>
ﬂ_ﬂtﬂﬂFr A 2540
Peak#] Ret. Time Area Height Conc. Linit Mark MNamsa
1 13.882 362733 19050 854598 M
2 14.600 17088 T3] 4.502 M
Toial 378832 20038
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HPLC Analysis Report by Chiral Column (OJ-H)

Q
P
O
Cl

<Chromatogram=
i
40 %mcﬁzﬁh 254nimy
| ¥ F
30-
20
104
o I | JI
N 1 N 1 ] N /] L)
4] 10 20 30 40 50
L]
<Peak Table>
D_E.I:E:.-!Fr A 254N
Paak#| Ret. Time Area Height Conc. Unit Mark Mamsa
1 45.834 2960508 40274 489 489
2 48258 3021678 39616 50.511 W
Total 5382187 TR0
<Chromatogram>
my/
%tectur A 254nm
100+ s
75
50+
25+ g
g
D. A
T 1 1 |
0 10 20 30 40 50
min
<Peak Table>
Detector A 254nm
Peak#{ Ret. Time Area Height Conc. Unit Mark Name
1 45.688 8070787 108221 94.053 M
2| 49.886 510343 8097 5.947 M
Total 8581130 116318
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HPLC Analysis Report by Chiral Column (AS-H)

Q
XS/ o
N__~

6h

<Chromatogram=>
mi’
= = Detector A 254nm)|
5 @ g
-
3_
2]
1=
0____ ]
0 10 20 30 40 50
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time | Area | Height | Conc. L Unit | Mark Mame
1] 31.941 205543 | 4749 49.644 |
2| 35.359] 208495 | 4319 50.356 |
Total 414038 9068
<Chromatogram>
my
o Detector A 254nm)|
g
50H
25
0 ) FN— A
[u] 1ID 2|0 3|0 4IEI 50
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time | Area | Height | Conc. | Unit | Mark | Mame
1 31919 174123 4450 | 5.572| M
2 35272 2950891 59810 94.428 M
Total 3125013 64260
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HPLC Analysis Report by Chiral Column (OJ-H)

3

(R CF
A%{j
F

6i
<Chromatogram:=
mv
] Detactor A 254nm|
|58
aie
sn_
254
E » FoN J
1 1 1 1
i} 5 10 15 20 25
min
<Peak Table>
IlﬂtﬂﬂPr A ZH4n
Paak#] Ret. Time Area Height Conc. Unit Mark Mame
1 15.872 1632002 G&343 48 495
2 16.652 1733328 G5803 51.505 W
Toial 33B5330 134248
<Chromatogram>
mh/
] ..‘?-i Detector A 254nm|
150 =
1004
&S0
| =
&
[y
D ~
T T T T
1] 5 10 15 20 25
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Caonc. Unit Mark Name
1 15.829 176893 9883 4.726 M
2 16.534 3566151 158241 95.274 M
Total 3743044 168124
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HPLC Analysis Report by Chiral Column (OJ-H)

O
§
6]
<Chromatogram>
mV
3 = Detector A 254nm|
¢ 3
2 0] - s
1.5
1.0
0.5
0.0 KM“J_L__L,_/&,_NA
T T T N 1 T N T T T T T T T T T T T T N T T T
0 5 10 15 20 25 a0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.494 34986 2306 49,844
2 14 587 35205 2034 50.156
Total 70191 4339
<Chromatogram>
my
é Detector A 254nm)|
=
15+
104
7] 2
’N.ML n
o & L —
—r - 1 r r - r 1 r r T~ 1 r T T 1 T T T T 1 7
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.516 21866 1678 6.911 M
2 14.504 294514 17134 93.089 M
Total 316380 18812
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HPLC Analysis Report by Chiral Column (OJ-H)

(@]
X
6k

<Chromatogram>
mYy
Qm Detector A 254nm|
35
5.0+
2.5+
0.0 Il — N
T L A L AL NEL U
0 5 10 15 20 25 30 a5 40 45
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 8.380 98823 5864 49.940
2 9.118 99059 5855 50.060 Vv
Total 197883 11719
<Chromatogram>=>
mhf
o Detector A 254nm|
=
100+
504
¥
&
. 1
UL | L N A N L A N T+ T
0 5 10 15 20 25 30 a5 40 45
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 B.472 2134319 139032 93.603 M
2 9.147 145868 10498 6.397 M
Total 2280187 149530
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HPLC Analysis Report by Chiral Column (AS-H)

AO
6l

<Chromatogram>
my
4
Dgeclor %254nm
53
30
20
104
D—\JMJ\_A
04
T LA A LU PR L N U
0 5 10 15 20 25 30 a5 40 45
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Cone. Unit Mark MName
1 37.801 3002849 47672 50.479
2 41.232 2945862 40797 49.521 "
Total 5948710 88469
<Chromatogram:>
my
50-] Dgteclor A 254nm)
: P
40-
30
20-
10 &
1 o
] k 3
0 P o A
0o 10 15 20 25 30 35 40 45
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 37.668 3771529 51238 94.705 M
2 41.221 210862 3265 5.295 M
Total 3982391 54501
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HPLC Analysis Report by Chiral Column (OJ-H)

(0]

1l
)\S/ //‘
Nk\

6m
<Chromatogram>
mV
: ] e Detector A 254nm)|
20 ] -t
1 g8 =®
15
10-
5
—— . — ———— ——
0 10 20 30 40 50
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 28.336 894491 20964 51.097
2 31.470 856088 18300 48.903
Total 1750579 39264
<Chromatogram:=
i
400 =  Delector A 254nm
J 3
| =
300
200
1D|:I'- w
@
ki
o] JAN
T T T - T T v
1] 5 10 20 25 30 as 40
min
<Peak Table>
Ilﬂhﬁlflf A Z254n
Peaak#| Ret. Time Area Height Conc. Unit hark Mamsa
1 27.945 1127035 32276 5913 M
2| 30679 17932042 JNETZZ 04 087
Total 18058976 430897
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<Chromatogram>
my
:“5_ Detector A 254nm)|
304 1=
204
104
o s 1 15 20 25 3 35 40
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 14.160 538731 33805 49581
2 14.767 547828 31936 50.419 vV
Total 1086559 65740
<Chromatogram>
my
4 3 Detector A 254nm|
<
a0
20+
1o
1 H
=
. Vi o~
o 5 1 15 20 25 a3 3 40
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark MName
1 14.212 38376 2B96 5.700 M
2 14.784 534844 37854 94,300 M
Total 673220 40750
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<Chromatogram>
mV
a4 ] Detector A 254nm
o
204
10
D_____‘___,\______,JL__ J \J -~
— T T T T — 1 1 —
] 5 10 15 20 25 30
mir
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 14.767 544514 29881 49.912
2 15.552 546425 26600 50.088 v
Total 1090940 56480
<Chromatogram>
my
® Detector A 254nm)
3
15
10
5_
%
ol S
— T — 1 T — T T —
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 15.018 370423 18545 94.743 M
2 15.886 20554 1078 5.257 M
Total 390977 19623
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<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Mame
1 6.362 320365 22189 50.703 M
2 7.348 311476 22789 49.297 M
Total 631841 44978
<Chromatogram>
my
E Detector A 254nm)
~
75
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Hi
]
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min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 6.372 85161 6639 6.256 M
2 7.342 1276171 89224 93.744 M
Total 1361333 95863
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<Chromatogram>
my
4 E_E_ Detector A 254nm|
4 Iz
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0 5 10 15 20 25 30 a5 40 45
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Mame
1 14.151 67504 4070 49.939
2 14.876 67669 3780 50.061 1"
Total 135173 7850
<Chromatogram>
my
7 51 § Detector A 254nm|
=
5.0+
2 54
D.D——————_»——-Jk_ L
DDI o I2_|5I - SIDI - I?I5I I 1DII_D I 12|_5I I o I1i‘|'_5 I ZID_D
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 14,167 127140 7750 94.741 M
2 14.938 7058 473 5.259 M
Total 134197 8223
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