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(S)-1-((2-hydroxyethyl)amino)propan-2-ol (10)

¥ H-NMR (400MHz, D,0) spectrum

(S)-1-((2-hydroxyethyl)amino)propan-2-ol (10)
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(S)-1-((2-hydroxyethyl)amino)propan-2-ol (10)
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum
Elemental Composition Report
Single Mass Analysis
Tolerance = 2.0 PPM / DBE:min =-1.5, max = 50.0 -
Element prediction: Off =
Number of isotope peaks used for i-FIT = 3 A
Mongisotopic Mass, Even Electren lons (\ OH
23 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used HN \/\
C:1-10 H: 1-15 B: 0-1 Nz 1-2 0:15 OH
Mass Calc. Mass mDa PPM DBE I-FIT  Norm  Conf(%) Formula
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J_LVC_1_3 28 (0530
I.IIII\ 1821219 47004
2g7so
-
1201025
iape 1329083
1aapez0
I 1aartes
wagam
10agess S P . e earrs EE
TR | | AT TS gssess || s | e | T L O T il e P w7 wsyes | unaen s ‘T
At e L 1 et i v o e e e v S
K:SI 27| 228 x| A
KOREA BASIC SCIENCE INSTITUTE

(S)-1-((4-methyl-N-(2-(tosyloxy)ethyl)phenyl)sulfonamido)propan-2-yl-4-methyl

benzenesulfonate (11)

¥ H-NMR (400MHz, CDCls) spectrum

(S)-1-((4-methyl-N-(2-(tosyloxy)ethyl)phenyl)sulfonamido)propan-2-yl-4-methyl benzenesulfonate (11)
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v 3C-NMR (100MHz, CDCls) spectrum

(S)-1-((4-methyl-N-(2-(tosyloxy)ethyl)phenyl)sulfonamido)propan-2-yl-4-methyl benzenesulfonate (11)
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum

Elemental Composition Report

single Mass Analysis
Tolerance=20PPM / DBE: min=-1.5, max=50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Eleciron lons (\OTS

309 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used Ts~ N \/\OTS
C:1-30 H: 1-35 B:0-1 N:1-2 0:1-10 Na: 0-1 8:1-3

Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
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(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carbonitrile (12)

¥ H-NMR (400MHz, CDCls) spectrum

(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carbonitrile (12)
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v C-NMR (100MHz, CDCls) spectrum

(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carbonitrile (12)
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum
Elemental Composition Repon
Single Mass Analysis
Tolerance =20PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off CN
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
329 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) N
Elements Used: Ts/
C:1-30 H:135  B:01  N:12  0:1-10 S 13
Mass Calc. Mass mDa PPM DBE FIT Norm Conf(%) Formula
355.1481 356.1480 01 03 105 1874 nia na  C20H23N202S
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W HPLC (dr =53.1: 46.9)

bcg. Operator

Injection Date

bdditional Imfo :

beg. Instrument -

10:5€:53 BM by cgh
(modified after loading)

18.2 mg f

Peak(s) manually integrated

Seqg. Line
Location
Inj

Inj Volume

153043
\METHODE, DIQUARQS0L RESAY M

11
: Vial 70
1
10.000 gl

IA\LVC-3\LVC-3 Z015-10-07 159-14-56\LVC-4.M

2

w

8

ol
]
ko

~

DADA A, Sig=220.4 Ref=360,100 (LVC-ILVC-3 2015-10-07 10-14-5651G1000011.0)

K
)
o
o

-

i)
_N
Ts

” || (undesired)

~BEHE288

Sorced By
Multciplier:
Dilution:

Use Multiplier &

Signal 1: DRDL &

Width Er

[min] [mAT

Paak RetTims Typse
g [min]

1 21.136 MM 0.3315 1.49353e4 750.
Z 26.006 MM 0.3781 1.31910e4 581.

Totals

*%% End of Report *v*




(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylic acid (13)
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(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylic acid (13)
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(3S)-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylic acid (13)

¥ H-NMR (400MHz, CDCls) spectrum

v C-NMR (100MHz, CDCls) spectrum
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum
Elemental Composition Report
Elemental Composition Report
Single Mass Analysis
Tolerance=20PPM / DBE:min=-1.5 max =500
Element prediction: Off COZH
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
148 formula(e) evaluated with 1 results within limits (all results (up te 1000) for each mass) _ N
Elements Used: Ts
C:1-30 H: 1-35 N:1-2 Q:2-10 S:1-3
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
374.1423 374.1426 -0.3 -0.8 9.5 2023 nla n/a C20H24NO4 S
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(3S,4R)-Benzyl-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylate (5)

¥ H-NMR (400MHz, CDCls) spectrum

(3S,4R)-Benzyl-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylate (5)
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v 3C-NMR (100MHz, CDCls) spectrum

(3S,4R)-Benzyl-3-methyl-4-phenyl-1-tosylpiperidine-4-carboxylate (5)
2 Y RIRBESBLES . - - ko o®
IS CEZTEESSEESS ks zen = -
o3 030 W0 0700 00 G0 00 M~ P P i -t o e e i et
o 2L CEERERENE = g -
= F3sdsdssnsad 2 HeF E A
e i s e | [ |
210 200 190 180 170 160 150 140 30 20 10 100 S0 80 70 60 50 40 30 20 o] [} -0
11 {ppm)
¥ High-Resolution Mass spectrum
Data of High-Resolution Mass Spectrum
Elemental Composition Report
Elemental Composition Report
Single Mass Analysis
Tolerance =2.0PPM / DBE: min=-1.5 max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
151 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used
€130 H: 135 N:1-2  0:2-10 513
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
464.1894 464.1896 -0.2 04 13.5 1536 nia n/a C27H30ONO4 S
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W HPLC (dr =99.4 : 0.6)

Acg. Operator : Seq. Line : 3
Acg. Instrumemt : HS5-LC9 Location : =¥
Injection Date : 3/9/2816 1:21:22 PM Inj : 1

Inj Volume : 18.808 pl

Acg. Method 1 CiZChem32\1\DatatLevovabastineilevo AJS 2816-83-89 12-84-51%\Levocabastine(

Stepd, Step5).M
Last changed T 37972016 12:84:51 PM

Analysis Method : C:\Chem32\1\Data'\Everolimus-J11\Everoclimus 28156-11-16 12-16-24%Everolimus 1]

M (Seguence Method)
Last changed 1 127172816 1:88:32 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

DaD1 A, Sig=220,4 Ref=off (CUCHEM3Z2. _EVOVABASTINELEVD _AJS 2016-03-09 12-04-51'201603080000004—033.0)

mll ]
0
%
R,
w
2500 ) a'é\
: il
2000
1500 1
1000
500
] Qh
o 2
g .
. & {? |L ,
T T T T T T T T
] i 15 20 a0
Area Percent Report
Sorted By H Signal
Calib. Data Modified = 11/17/2816 9:39:53 AM
Multiplier H 1. 0888
Dilution H 1. 0888
&

Do not wse Multiplier Dilution Factor with ISTDs

Signal 1: DADL A, Sig=228,4 Ref=off

Peak RetTime Type Width Area Area Name
i [min] [min] [miii*s ] x
1 15.893 MM B.2664 229.914082 8.5843 ?
2 18.945 MM B.2813 3.91182ed4  99.4157 ?
Totals : 3.93481e4
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(3S,4R)-Benzyl-3-methyl-4-phenylpiperidine-4-carboxylate (6)

¥ 'H-NMR (400MHz, CD30D) spectrum

(3S,4R)-Benzyl-3-methyl-4-phenylpiperidine-4-carboxylate (6)

S0PLDq
BESLD
ZOETT
[l
0HET
9P6ZT
250674
126574
046574
18202
¥ZE0 7
SzhiTy
61T
B5L T
82547
PELLT
$08LT
8267
0467
54067
71667
55667
FEBOE
9460°E
BH01E

L

1ozre-y
BoELE-f

Dwmvm%

500Z'E
0602°E
EPECE
92FTE
004EE]
zrieed

zaieed
sareed
£080°5-
Fh G
09215+

S

T

=
]
=h

"uﬂr

e
=

e
Sm_.h#

ZEEV LY
15E1 2
96E} L
BT L
98FhL

105121
TEIVE
YOET L]
EBET L
B1FE L
IR
10572
1257 LA
18522
TEITR
5997 L]
68972
0rL7 L
0622

BLATL

Praz L
YEIIE
6682/
£562 L]
64621
106 ]
BALE/]
seze 2
ree s
zive ]
£OFEL

205E°L

BGGEL

L

00LEL

CO,Bn

=

HN

|J|w

G500°E

ooook

ZELED
BIBED
ZeR0 L
A
0580°1

A ilirA

ooz
aoke

4.0

T
45

1 (ppm)

5.0

T
5.5

v C-NMR (100MHz, CD30D) spectrum

(3S,4R)-Benzyl-3-methyl-4-phenylpiperidine-4-carboxylate (6)
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum
Elemental Composition Report
Elemental Composition Report
Single Mass Analysis
Tolerance =2.0PPM / DBE:min=-1.5, max=50.0
Element prediction: Off COan
Number of isotope peaks used for i-FIT = 3 <
Monoisotopic Mass, Even Electron lons
51 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used HN
C:1-30 H: 1-35 N:1-2 Q:2-10
Mass Calc. Mass mDa PPM DB FFIT  MNorm  Conf(%) Formula
310,181 310.1807 0.4 13 95 2340 n/a na €20 H24 N 02
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(3S,4R)-benzyl-1-((1S,4R)-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-

phenylpiperidine-4-carboxylate (8)

¥ H-NMR (400MHz, CDCls) spectrum

(3S,4R)-benzyl-1-((1S,4R)-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-phenylpiperidine-4-carboxylate (8)
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v 3C-NMR (100MHz, CDCls) spectrum

(3S,4R)-benzyl-1-((1S,4R)-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-phenylpiperidine-4-carboxylate (8)
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¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum

Elemental Composition Report

Elemental Composition Report
Single Mass Analysis

Tolerance =2.0PPM  / DBE:min=-1.5, max = 50.0

Element prediction: Off F é\COan
Number of isotope peaks used for i-FIT = 3 N

Monoisotopic Mass, Even Electron lons "

118 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) Y7

Elements Used: N 4

C:1-35 H: 1-40 N:1-2 0:2-10 F:1-2

Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula

511.2762 511.2761 01 02 16.5 1785 nia n/a C33H36N202F
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V¥ HPLC (Purity : 99.5%)

PErator : LJM

Instrument : 54 HPLC Location : Vial 45

Injection Date : 4/5/2016 &€:36:30 FM Inj : 1
Inj Volume : Z pl

Aig.

Different Inj Volume from Seguence ! Letual Inj Volume - 1 pl
Zog. Method hem32) 1\ DATA\LEVOCABASTINE FIMALA\LEVOCABASTINE FIMAL Z0l&-04-05 17-00-22%
VOCRBRSTINE RA.M
3/16/2016 1:57:35 PM by LIM
: M3 INMETHODELTESTOSTERCNE . M
f1/201€ 12:35:35 FM by ndh
{modified after loading)

Last changed
Inalysis Method :
Last changed

DADT A, Sig=214.4 Ref=dit ((EVOCABASTINE FINALLEVOCASASTINE FINAL 2076-04-05 17-D0-ZX20T50306000004.0)

7 —]
=
[=]
n
[
=
[
T

Sorted By
Multiplier

Dilution :
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DRD1 R, S5ig=I14,4 Ref=off

Peak BetTimes Type Width Eresa
& [min] [min] [mAU¥s]

L

0.1430 7.

2 0.0885 2.93
3 0.06l2 4173.2392
4 0.1272 10.280E8

Totals : 4153.95415 1140.08183

*%% End of Report *v*
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V¥ HPLC (Geometric isomer < 0.1%)

Seg. Line : 4
Location : Vial 45

Inj - 1

Inj Volume : Z pl

Different Inj Volume from Segquence ! Leotual Inj Volume : 1 pl
hem32% 14 DATANLEVOCABASTINE FINMAL\LEVOCRBASTINE FINAL Z016-04-0% 17-00-2Z2)
CLERSTINE RR.M
16 1:57:35 PM by LJM
1327\ 1\METHODS\ TESTOSTERCHE .M
Last changed © 12/17201€ 12:35:35 PM by ndh
imodified after loading)

heg. Method

DADT A, Sig=214.4 Ref=dit [LEVOCABASTINE FINACLEVOCASASTINE FINAL 2070-04-05 T7-00-Z220T60=D5000004.0)

maU § 2

i
f.*"a F ‘\\COan
A
N
Y
& N7

W

k.

4,209

Sorted By

Multiplier

Dilution

Use Multiplier & Dilution Fac

Signal 1: DADL &, Sig=214,4 Ref=cff

Peak BetTims Typs Width Eresa Height Rrea
£ [min] [min] [mAU*s] [mAT] %

|- | ==mmm e =
1 14.20% 7.14528e-1 0.0704

Z  14.4&2

Totals : 4176.178€7 1137.861l66

t4+ End of Report *vd¢
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(3S,4R)-1-(cis-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-phenyl-4-piperidinecarboxylic acid (1)

959291 —
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£626 L wI0T
e | -
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(3S,4R)-1-(cis-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-phenyl-4-piperidinecarboxylic acid (1)

(3S,4R)-1-(cis-4-cyano-4-(4-fluorophenyl)cyclohexyl)-3-methyl-4-phenyl-4-

piperidinecarboxylic acid (1, levocabastine hydrochloride)

¥ H-NMR (400MHz, CD30D) spectrum

50

60

1 (ppm}
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COOH

N

HCI
140

150

160

A
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¥ BC-NMR (100MHz, CD3s0OD) spectrum



¥ High-Resolution Mass spectrum

Data of High-Resolution Mass Spectrum

Elemental Composition Report

Elemental Composition Report

single Mass Analysis

Tolerance =20PPM / DBE:min=-1.5 max =500

Element prediction: Off F
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

119 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Tiy,

HCI COOH

Elements Used N//
C:1-35 H: 1-40 N:1-2 0:2-10 F:1-2
Mass Calc. Mass mDa PPM DBE i-FIT  Norm  Conf(%) Formula
4212292 4212291 01 02 125 2075 nja nia C26 H3ON2 02 F
- amg stz
szt
aanzess
=
sanzesr arzs
saazs20
N D m'fm 2 s173ss UL T oo smos  sommee  romes s sssssss s 555 w1z waszres HIAIR wparn 0N
g a2a | awg | 4160 s180 <t a0 azen | a0 4280 a0 aazg | 4sn | 40 | awd "azn | aesn | essn | ssan a0

I Sh=7| ZfE K| H AP
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W HPLC (Purity = 99.7%)

Seg. Line

Location : Vial 56
8:11:53 PM Inj 1
Inj Volume

T £F

Different Inj Volume from Segquence ! Betual Inj Volume : 1.
Aog. Method : C:\Chem32\ 1\DATAR\LEVOCRBASTINE FINALALEVOCABASTINE FIMAL 2016-05-2& 15-35-343%
EVOCRBRSTINE RE M

Last changed : 47127201 11:50:13 BM by LIM

Analysis Method : C:b WINMETHODSY TESTOSTERONE . M

Last changed : 1271/201€ 12:35:35 PM by ndh
(modified after loading)

DADT A, Sig=Z14 2 Ref=dii [LEVOCABASTINE FINALLEVOCABASTINE FINAL Z0T6-05-20 10-30- 220 Te0526000002 D)

@‘:

1 o
2000 hil
& F HCI COOH
1000 2 Y
2 N7

Sorted By
Multiplier

Dilution
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DRD1 R, Sig=214,4 Ref=off

Peak RetTims Typs Widch Erea Height Rrea
-3 [min] [min] [mETU*s] [mAT] &

=

[EE T B

oy

Totals : 1.48350e4 2444 43025

%% End of Reportc *%4
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V¥ HPLC (Geometric isomer of levocabastine hydrochloride < 0.1%)

Last changed
IAnalysis Method :

Last changed

Seg. Line z

Location : Via

i BM Inj - 1
Inj Volume Zn

from Sequence ! ual Inj Volume 1.5
Chem3 2\ 1\DATA\LEVOCABASTINE FIMAL\LEVOCABAS
EVOCRERSTINE RR.M

4/12/201¢ 11:50:13 AM by LIM
M3Z\1I\METHODSNTESTOSTERCHE . M

12/1/201¢ 12:35:35 FM by ndh

(modified after loading)

pl

TINE FINAL

Z01l6-05-26 19-39-34

DADT A, Sig=I74, 2 Ref=cff (LEVOCABASTINE FINALLEVOCASASTINE FINAL Z070-05-25 T8-30-341

@_“_-

I
W

—

1wl

Z

[ )]

COOH

Peak RecTims Typs
£ [min]

moo

[min]

.35374 0.0411
37.61938 0995 9589

.97313

th% End of Report *v4
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