Supplementary Material

Copper-catalyzed, oxidative sp?> C-H cyanation:
facile synthesis of aromatic carbonitriles

Jin-Qiang Liu,*® Bao-Yu Hao,”® Hao Zou,” Wei-Han Zhang,” and Xin-Zhi Chen®

& College of Chemistry and Chemical Engineering, Luoyang Normal University,
Luoyang 471022, China

® Hutchison MediPharma Limited, Shanghai 201203. China

¢ Department of Chemical and Biological Engineering, Zhejiang University,
Hangzhou 310027, China

Email: liugue.zju@hotmail.com

Spectral data (*H, **C, LC MS) of compounds 2a-1'v pages 1-80

Page S1 °ARKAT-USA, Inc.


mailto:liuque.zju@hotmail.com

1L NIND AF 24
B8 RESLSRAHNAEE Rt R R R R R EEREREE] wsosenticamano
L=l L O L N N N L N N N O o O L I N N N O N L N N L Y PR
v L ii : i S e i i N il il 250 Acguisition Parameters
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DATE: 2013-04-11T00:44:0%5
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Exact Mass: 180.07
Mol. Wt.: 180.21
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C NMR of 2a
M B klgRrYn s 9 2 Histchsan e Phorma '
E g g EEEE a E g 280 Acguisition Parameters
[ [ KAME: 100888-0L-3-
l-260 CH_Carbon_cdeld_01.f£id/fid
=240
11T02:07: 38
=220
22pul
200
1000.49 MHz
180 9.8 Hz
160
140
F2 - Processing Parameters
120
[ First Point: [.50
Lao FT: Hyper In t Quadrature
Phase: Manual
FhQ: 54.77
% Phl: -33.95
| | e
20
-
L0 =N N=
T T T T T T T T T T T T T T
180 170 160 150 110 100 a 80 0 &0 50 40 30 20 10
f1 {ppm)
C12H8N2Z

Exact Mass: 180.07
Mol. Wt.: 180.21
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General Papers ARKIVOC 2014 (v) S1-S91

LC-MS of 2a
MS Spectrum

*MSD1 SPC, time=1.146 of D:\DATA\2013041012013-04-10 12-29-31\CN-2.0 MM-ES+APCI, Scan, Frag: 70
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Acquisition Parameters
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2200 CH_Proton_cdeld (2.£id/fid
Origin: vnmra
Owner: Jrhong
2000 DATE: 2013-04-16T11:28:06
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’ =1800 PULFROG: s2pul
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HE: 22
60 SFO1: 39%.59 MHz
SWH: £410.3 Hz
=1400 NOC: 1H
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F2 - Processing Parameters
8I: 32768
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L NMER (400 MHz edels) & 8.74 (d, = 43, 1H), 7.73 - 778 {m, 4H), 7.56 - 758 {my 1H), 7.30 — 7.35 fm, 1H). Exact Mace: 214.03
2 55! .

Mol. WL: 214.65
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3C NMR of 2b
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LC-MS of 2b
M5 Spectrum

Hutchison Medi Phoma l
Acquisition Parameters
HAME: 100888-0L-&
N Carbon_cdcld 02.fid/fid
Origin: wnmra
Owner: frhong

DATE: 2013=-04=-1&T17:28:11
Selvent: cdcli

PULFROG: =2pul

TE: 34 C

H3: 512

SFOl: 100.4% MHz

SWH: 2450%.8 Hz

NOC: 13C

TD: 31875

F2 =- Processing Parameters
SI: 65536

DC: .05

LB: 0.50 Hz

Firat Peint: 0.50

FT: Hyper Invert
FPhase: Manu:
EhQ: -7.24
EFhl: 44.70

Quadrature

Cl

T Ty
/N N=
CI12H7CIN2

Exact Mass: 214.03
Mol. Wt.: 214.65

*MSD1 SPC, time=1.600 of D:\DATAY20130412\2013-04-12 14-31-351130412000003.0 MM-ES+APCI, Scan, Frag: 70
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General Papers
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"HNMR{(400 MHz odek) & 7.76 - .83 {1 2H), 7.51 - 7.66(ny 3H), 7.23 - 7.32 (i, 2H), 242(s, 3H).

¥C NMR of 2¢
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Hutchison hiea Phomo l
Acguisition Parameters
HAME: 1008c8-0L=5-
CH Proton cdcld 02.fid/fid
Origin: wvnmrs
Owner: Jrhong
DATE: 2013-04-16T00:37:26
Solvent: cdcll
PULFROG: =2pul
TE: 34 C
HS: 32
SFO1: 3%9.5% MH=z
SWH: ©410.3 Hz
HOC: 1H
TD: 13132

F2 - Processing Parameters

3I: 327&3
DC: 0.05
1B: 0.00 Hz
First Peint: 0.Z0
FT: Hyper Invert Quadrature
Phage: Manual
Phi: -153%.27
Phl: 5.7¢
CH4y
N N=
C13H10N2

Exact Mass: 194.08
Mol. Wt.: 154.23

Huterison Medi Fharma l
Acquisition Parameters
NAME: 100868-0L-5-
CH_Carbeon_cdel3 02.fid/fid
Origin: wvnmcs
Owner: jrhong
DATE: 2013-04-18T12:50:45
Selvent: cdcli
PULPROG: =Zpul
TE: 34 C
Ns: 748
SFOl: 100.49 MH=z
SWH: 24509.8 Hz
NUC: 13C
TD: 31875

F2 - Processing Parameters
5I: 65536

DC: 0.05

1B: 0.50 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

PhO: -5.08
Phl: 43.61
CH,
S Ry
/N N=
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ARKIVOC 2014 (v) S1-S91

LC-MS of 2¢
MS Spectrum 0.5 1 15 2 min
*MSD1 SPC, time=1.458 of D:\DATA\20130412\2013-04-12 13-35-08\130412000001.0 MM-ES+APCI, Scan, Frag: 70
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Acquisition Parameters
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'HNMR (400 MHz, cdcl) & 877 (s, THY 833 (d, /= 8.5 Hz, 1H), 808 {d,./ = 8.5 Hz, 1H), 7.86- 7.89 (m. 3H), 7.80- 7.84 (m, 1H), 7.64-7.68
{m, TH), 7.55-7.5% {m, 1H), 7.31 - 7.34 (m, 1H).
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Exact Mass: 230.08
Mol. Wt.: 230.26
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3C NMR of 2da
Hutchinan Medi Phaima '
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LC-MS of 2da
M5 Spectrum

*MSD1 SPC, time=1.854 of D:\DATA\20130418'2013-04-18 16-21-35\0L-7-CN-2.D MM-ES+APCI, Scan, Frag: 70
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'HNMR (400 MHz cdcls) & £.82 (d.. = 48 Hz, TH), 8.38 (s, 1H), 8.28 (s, 1H), 791 - 7.96 (. 3H), 7.86 - 7.87 {in, 2H), 7.59- 7.66 (m, 2H),
7.34 - 741 {m, TH).

3¢ NMR of 2db
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Hutchion Med Pharma '

Acguisition Parameters
NAME: 1008 OL-T=-
n_cdel3 01, fid/fid

VIMES
Jrhong
2013-04-19T01:02:47
cdol3
=2pul

DATE:
Solvent:
PULEROG:
TE:

34 C

F2 - Processing Parameters

8I: 32768
DC: 0.
LB: 0.00 Hz

First Point: 0.50
FT: Hyper Invert Quadrature

Phase: Marual
PhO: -132.83
Phl: -23.51

e
N N=
C16H10N2

Exact Mass: 230.08
Mol. Wt.: 230.26

Hutchian e Phiaima l

Acquisition Parameters

NAME :

100868-0L-T:

CH-1 Carbon_cdcl3 01, £fid/fic

Origin:
Owner:
DATE:

Solwvent:
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L
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512

100.49 MAz
24509.8 Hz
1
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F2 - Processing Parameters

5I:
DC:

a
0

LB: 0
First Point: 0.
FT: Hyper Invert Quadrature

Phase: Manual
FhO: -8.27
Phl: Z1.85

/N N=
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General Papers

LC-MS of 2db
MS Spectrum

ARKIVOC 2014 (v) S1-S91

*MSD1 SPC, time=1.770 of D:\DATA\20130418\2013-04-18 16-21-35\0L-7-CN-1.D MM-ES+APCI, Scan, Frag: 70
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y NEME: 100863-0L-10-
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Owner: Jrhong
DATE: Z013-04-16T11:38:15
Solvent: cdcl?
7000 PULPROG: =Zpul
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Hs: 32
6000 SFOLl: 399.53 MHz
SWH: £410.3 Hz
NUC: 1H
5000 TD: 13132
F2 - Processing Parameters
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e T T CHa
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'H NMR (400 MHz, cdels) & 8.71 (s, 2H), 8.27(d, /= T8, TH), 774 - 7.76(m, 1H), 7.60 - 7.62 (my 1H), 745 - 748 (m 1H), 232 (s, 3H),

Page S9

Exact Mass: 195.08
Mal. Wt.: 195.22
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13
C NMR of 2e
= 3 592358 i 2 5= Fautehizarn Wed Phaimo l
28 g HRAH E = Acquisition Parameters
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'H NMR (400 MHz odcl) & 8.79 (s, 2H), 8.49 (d, ./ = 8.5 Hz, 1H), 8.3 {d,./ = 87 Hz, 1H), 8.14(d, /=88 Hz, 1H), 7.94(d, /=82 Hz, 1H),
773 (t,) = 7.5 Hz, 1H), 7.64(t../ = 7.5 Hz, 1H), 347 (s, 3H).

¥3C NMR of 2f
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Futchinan Med Phaima
Acguisition Parameters
NAME: 100862-0L-%-
CH-Z_Proton_cdcl3_01. fid/fid
Origin: wnmrs
Owner: jrhong
DATE: Z013-04-19T01:10:27
Solvent: cdcl3
PULFROG: =Zpul
TE: 34 ¢
HS: &

SFO1: 359.5% MHz
SWH: ©410.3 Hz
HUC: 1H

TD: 13132

F2 - Processing Parameters
8I: 3z768

DC: 0.03

LB: 0.00 Hz
First Point: 0.5
FT: Hyper Invert Quadrature
Phase: Manual

Fh: -14Z.11

Phl: -14.21

C16H11N3
Exact Mass: 245.1
Mol. Wt 245.28

Hutchivan Med Phama .
Acquisition Parameters
NMME: 100868-0L-9-
CN=-Z _Carbon_cdel3 01, £fid/fid
Origin: wvrmrs
Owner: jrhong
DATE: 2013-04-19T0Z2:16:06
Solwvent: cdcl3
PULFROG: =Zpul
TE: 34 C

H5: =512

F2 - Processing Parameters
8I1: 3ig

DC:
LB: 0.50
First Point: 0O
FT: Hyper Inwvert Quadrature
Phase: Manual

PhO: &.0Z
Phl: -15.08
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LC-MS of 2f
MS Spectrum
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*MSD1 SPC, time=2.054 of DADATA\2013041812013-04-18 08-58-47\0L-9-CN.D MM-ES+APCI, Scan, Frag: 70
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'HNMR (400 MHz, odcls) & 9.28 (s, 1H), 8.36- 838 (m, 1H), 7.86 - 7.89 {m, 1H), 763 (d, ./ = 40 Hz, 1H), 713 {d,.J = 4.0 Hz, 1H), 3.97 (s, 3H).

5
f1 (ppm)

o 2l
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Hunchisan Medi Pharma '

Acquisition Parameters
NAME: 100368-0L-1-

CN Proton_cdel3 01, fid/fid
Origin: wvrmrs

Owner: Jjrhong

DATE: Z013-04-11TDZ:04:08
Solvent: cdcoli

PULEROG: =Zpul

TE: 34 C

NES: 2

SPOl: 399.59 MHz

SWH: 6410.3 Hz

NOC: 1H

TD: 13132

F2 - Processing Parameters
8I: 3Z7e%

DC: 0.05

LB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert JQuadrature
Phase: Global

Ramelinm: Rernatein

r
\ /
(T L

CHs
0/

C12H8N203
Exact Mass: 228.05
Mol. Wt: 228.2
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B3C NMR of 2g
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MS Spectrum

140 130 120

[0 Acquisition Parameters
NAMME: 100868-0L-1-
s CN_Carbon cdel3 01, fid/fid
Origin: wnomrs
10 Owner: jrhong
DATE: Z013-04-11T16:07:55
e Solvent: cdcl3
PULEROG: =Zpul
oo TE: 34 ¢
Ns: 512
0 SFOl: 100.49 MHz
SWH: Z4509.8 Hz
0 NOC: 1
TD: 31875
=70
50 F2 - Processing Parameters
5I1: 536
(=) DC:
LB: 0.50 Rz
Lap First Boint: 0.50
FT: Hyper Invert Quadrature
=] Phase: Mznual
PhO: 2 7
Lan Fhl: 0.00
~10
o 0
10
=20 .--"‘N

o

C12H8N203
Exact Mass: 228.05
Mol. Wt.: 228.2

—74.1

(o]

©
o~
ol

2299

*MSD1 SPC, time=1.684 of D:\DATA\20130410\2013-04-10 16-43-49\130410000001.D MM-ES+APCI, Scan, Frag: 70

Max: 96BB0Q

Page S13
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General Papers

'H NMR of 3a
R 39 | 3| 4zs B
I Y 1 =~ f
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f1 (ppm)

IHNMR (400 MHz, dmso) § 977 (s. 1H), 844 (d,J = 4.8, 2H), 774 (s, 1H), 6.84 (1. = 48, 1H), 3.92 (s, 3H).

Page S14
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Hutchison Medi Pharmo '
Acquisition Parameters
HAME: 100868-
££-23 Proton dmsc 01.£id/fid
Origin: vomrs
Owner: jrhong
DATE: 2012-12-05T01:20:48
Solvent: dmnso
PULEFROG :
TE: 25 C
HNS: &
SFOl: 399.6 MHz
SWH: @410.3 Hz
NUC: 1H
TD: 13132

s2pul

F2 - Processing Parameters
8I: 32748

DC: 0.05

LB: 0.00 Hz

First Point: 0.50

FT: Hyper Inwvert Quadrature
Phase: Mamual

PhO: 114.352

Phl: -4.493

f\\” #HN\

N-—cH
/j\ 3
N NH o

=N

CIOHBNG
Exact Mass: 200.08
Mol. Wt.: 200.2

®ARKAT-USA, Inc.



¥3C NMR of 3a

Hutchison Medi Phame
Acquisition Parameters
NAME: 100868-
££-23 Carbon_dmso 01.fid/fid
Origin: vrmrs
Owner: jrhong
DATE: 2012-12-05T01:32:57
250 Solvent: dmnso
PULPROG: =2pul
TE: 25 C
M8: 1200
SFOl: 100.49 MH=z
SWH: 245049.8 Hz
200 NUC: 13C
TD: 31875

_-159.76
S-158.60
13237
~129.69
11155
—107.04
=389
T
<]
o

ILB.ES

F2 - Processing Parameters
8I: #3534

DC: 0.05

LB: 0.50 Hz

First Point: 0.30

FT: Hyper Invert Quadrature
Phase: Manual

PhO: 177.10

Phl: -23.87

150

100

50 N NH

[ ]
‘ i ‘l' | C9HEN6

| Lo Exact Mass: 200.08
Mol. Wt.: 200.2

T T T T T T T T T T T T T T T T T T T T T T T T
IWFIN AN 14N 1EN 1T RN 1RN 14N 1IN 1P 1A wan an an el AN wn an an m n n -n

LC-MS of 3a
M5 Spectrum

*MSD1 SPC, time=1.174 of D:\DATA\2012120412012-12-04 07-04-47\121204000048.0 MM-ES+APCI, Scan, Frag: 70
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o
g Max: 188352
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General Papers ARKIVOC 2014 (v) S1-S91
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f1 (ppm)

"HNMR (400 MHz, dms o) & 10.00(s, 1H), 847 {dd../= 4.8, 1.0 2H), 7.9 (s, 1H), 6.87 - 6.89 (m, 1H), 5.22 - 528 (m, 2H).

Hutchason Medi Fharmao '
Acquisition Parameters
NAME: 100868-
££-18_Proton_dmsc_035.fid/fid
Origin: vomrs
Owner: jrhong
DATE: 2013-01-15T01:05:47
Solvent: dmso
PULPROG: sZpul
TE: 30 C
HS: 8
SFOl: 399.6 MHz
BWH: 6410.3 Hz
NUC: 1H
TD: 13132

FZ - Processing Parameters
8I: 32748

DC: 0.05

LB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

PhO: -52.07

Phl: -5.11

C10H7F3N6
Exadt Mass: 268.07
Mol. Wt.: 268.2
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¥3C NMR of 3b

250

150

100

50

Page S17

100

Hutchison Medi Phamo '
Acquisition Parameters
NAME: 100868-
££-18 Carbon c 03.f
Origin: Varian-NMR:vnmrs
Owner: jrhong
DATE: 2012-12-22T04:22:17
Solvent:
PULPROG :
TE: 0 C
Ns: 0O
SFOl: 300 MH=Z
8WH: 1000 Hz
HUC:
TD: O

FZ - Processing Parameters
8I: 65534

DC: 0.05

First Point: 0.350

FT: Hyper Inwert Quadrature
Phase: Manual

PhO: 128,24

Phl: 18.463

Baseline: Bernstein

C10H7F3N6
Exact Mass: 268.07
Mol. Wt.: 268.2

®ARKAT-USA, Inc.
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Noesy analysis of 3b

l00Be8-££-18
axpl Hoesy

SANPLE 30 DISPLAY ACQUISITION ARBAYS
date Can 14 2615 apld 11.5 array phase
zalvent dmea  wpl S66T. 0 ydim
£51a fhoomaf jthangf me 8 b 400
vamcay a/data /10 SEE~ wck 5%
B=£f-18 Momsy_dmeo Cfll T.2 + phass

_OF £id  cfpl a 1 1
AOgUIsIT oEC. & VT F] a X Jl L |. _J

=iy 389601 dfrg 100489
= M dn =K
at 0.XFD  dprer 51
= 204E  daf ]
e 44645 dn n b | F
i 4050 dem = F2
b T
- J (PPm)] -
ey ]
-~ J .‘
compn i
A1
sl= 2 P
taf E
at PR b &
=k
gain .
e - 37 -
kil _— - & . -— I
gz ivii d L4
hmgt _ 1 ] =
haglvl 4
s trode
xa brer
na bdly h
wc o ]
zqfig 5__
alt ged n ~ ] o

FLAGE
i1 a i
in n -
e ¥ & B
ha 2
EERal ¥ T

0 acguIsITION o 1 & év

i A4E4.5 ] 7
mi 200 ]
o arcsysd ]

DISPLAY . -
- 11.5 8 . -
- BEEE_ E -
= ETED J 4 . e et &
= -] E .
L ] T -
ez 2E 64 9
ix 144 .60 LI LI L I N L L I L L I L N L L [ L L L B
rEl 1.2
rfp ] 9 a8 7 [ 5 4 3 2 1
th F
inm 100. 000
ai edz ph Fl1 (ppm)
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LC-MS of 3b

M3

Spectrum

"M5D1 SPC, time=1.713 of DDATAR012121912012-12-19 08-31-48'\FF-18-1.0 MM-ES+APCI, Scan, Frag: 70

100 =

B0~

60 =

40 —

20 -

269.0

Max: 400576

=T o]
e g

T T
200 400 &00
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General Papers ARKIVOC 2014 (v) S1-S91

1L NIND Af 2~

(450 T T T )
§  933% 5 @83 g3a8ay wenenseonors
| SaL] ] S S aaqu:f.s:i.oozrsr&_ rame -]
00 ££-35_Proton_dmso_02. fid/ fid
Origin: vnmrs
Owner: Jrhong
L3so DATE: Z013-01-18T01:24:14
Solwvent: dmso
[-300
|-250
|-200 F2 - Processing Parameters
SI: 327e8
DC: 0.05
IB: 0.00 H=z
150 First Foint: 0.50
FT: Hyper Invert Quadrature
Fhase: Manual
=100 Phl: -52.55
Ehl: -4.87
|
1
b A Ol
-2 wWoa o
g § 3/ 878 8
T T T T T T T T T T T
10 9 ] 7 5 3 2 1 o
- C14H10N6
Exact Mass: 262.1
"H NMR (400 MHz, dso) § 9.99 (s, TH), 848 - .50 (m 2H), 817 s, TH), 7.67 - 7.6% (my, 2H), 7.56 - 7.60{m, 2H), 7.47 — 7.51 {m, I H), 6.88 - 6.90 Mol. WL: 262.27
(i, TH)
13
C NMR of 3c
- -
Be 4 GE & 8 A Hiutchisom Medi Phama
%g a ag a EE a Lico Acquisition Parameters
AYs [ N | NAME: 100868~
££-3% Carbon_dmso 01, f£id/fid
140 Origin: wvnmrs
B Owner: Jjrhong
130 DATE: 2013-01-18T20:08:25
H Solvent: dmso
L1320 E'I:J:I'..HiDG s2pul
TE: 30 C
I Ms: 224
1o SFO1: 100,43 MHz
SWH: 2450%9.8 Hz
100 MOC: 130
| TD: 31875
|80
L F2 - Processing Parameters
SI: &5536
e DC: 0.05
IBR: 0.50 Hz
7o First Point: 0.50
F FT: Hyper Invert Quadrature
=) Phase: Manual
J | Ehi: 155.72
Leo Fhl: -18.64
L =
| (\\\N ="
N
[ )\
|
| b M NH
I 20
. =N
i | i 3
! ‘ i Lo C14H10NG6
Exact Mass: 262.1
10 Mol. Wt.: 262.27
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General Papers

LC-MS of 3¢

ARKIVOC 2014 (v) S1-S91

M5 Spectrum

=1

o)

100 &

80

I R

&0

40

TR T T T T T |

e o
[y

20

|

] deal L .

*MSD1 SPC, time=1.940 of DADATAZ201301172013-01-17 12-16-08\FF-39.0 MM-ES+APCI, Scan, Frag: 70

Max: 89968

m/z

e
S
—_—
J——
e —

Fiuthisom Mei Pharmo '
Acguisition Parameters
HAME: 100268-
500 ££=19 Proton dmso_02. fid/fid
Origin: vnmrs
Owner: Jjrhong
DATE: 2012-12-04T21:49:50
Solwvent: dmso

550

450

300

200

E

100 b
09a.

e
T ———y

1 | , g
T

5
f1 {ppm})

a4
L]
095=g

=1
@
o
-

'H NMR (400 Mz, dmso) & 950 (s, TH), 8.20(s, 1H), 815 (d, ./ = 4.1, 1H), 7.55 — 762 (my, TH), 6.88 {d, /= 8.3, 1H), 6.76 - 6.81 {m, 1H), 520-5.27 (m,

2H).

Page S21

F2

SI:
DC:
1B:

3sg SFO1: 35%9.6 MHz
SWH :
HUC:
TD:

6410.3 Hz
1R
13132

- Processing Parameters
32768

0.0
0.00 Hz

ooy

First Point: 0.50

FT:

Hyper Inwvert Quadrature

Phase: Manual
FhQ: 11&6.30
Fhl: 0.33

C11HBF3N5
Exact Mass: 267.07
Mol. Wk 267.21
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General Papers

3C NMR of 3d

—154.47
— 14746

—lm1s
— 13364
“ui327E
—l122.39
—115.70
—l11075

— 10468

—51.77

b

ARKIVOC 2014 (v) S1-S91

PRe—— |

Acquisition Parameters
280 MAME: 100858~
r f£-1% Carbon_dmso 02, £id/fid
k=240 Qrigim: vomrs

Owner: Jrhong

DATE: 2012-12-05T16:51:51
20 Solvent: dmso
- PULFROG: =Zpul
Laoo TE: 25 C

NS: ISg
I SFO1: 100.4% MHz
180 SWH: 24509.8 Hz

NOC: 130

. 31875

Liso TD: 31875

F2 - Processing Parameters
140 SI: 65536
F DC: 0.05
120 LB: 0.50 Hz

First Poinkt: 0.50

FT: Hyper Invert Quadrature
[-1o0 Phase: Manual
L FhO: -153.24
Lap Fhl: -15.43
60 .\‘
40

e
I N
20
ko

C11HBF3N5

- Exact Mass: 267.07
I Mol. Wt.: 267.21
L4

220 10 N0 190 180 17 1680 150

Page S22
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LC-MS of 3d
ME Spectrum

*MSD1 SPC, time=1.146 of DADATANZ01212042012-12-04 07-04-474121204000020.0 MM-ES+APCI, Scan, Frag: 70
] o
- P~
ﬁ ax 04880
100 — Max: 1
B0 —
B0 —
40 <
20 &
) ]
™
0 ! i = ] ! ! T ! - v ' T | . : ! T - - - v
100 200 300 400 mz
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General Papers

1L NIND Af 2n

% Y 5% 3 B8R | mans ) 50
e M W WA LA i
= v -
=700
[T N
(=500
(=400
~300
~200
1
~100
- ] HiC
|l.ill.ll_ ]_. a ", " |.L.. Lo
1 AT S ) 1
3 34 3 |3 4| E
I T T T T LI Ll T 1 T 1 T T T T LI I
14 13 12 11 hli] 9 8 [ 3 2 1 0 1 -2
f1 {ppm)
'H NMR (400 MHz dmso) & 9.34 (s, TH), 812 (s, 1H), 797 - 812, 1H), 7T424dd../= 8.5, 24, TH), 6.79{d..J = 84, 1H), 5.14 - 5.21 {m. 2H),
2.15(s, 3H).
1
*C NMR of 3e
R EwER | XK " 5 1
% 883 ZE e 5
IR Y | o
=300
250
=200
=150
100 HyC
=50
|
l 3 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
20 210 200 190 180 1A 180 150 140 130 120 110 100 90 a0 70 &0 L] 40 30 i) 10 [1] =10
f1 (ppm)

Page S24
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Hustchison Med Phama '

Acquisition Parameters

NAME: 100863~

f££-31 Proton dmso_01. fid/fid
Origin: wnmrs

Owner: Jrhong

DATE: Z012-12-14T18:30:49
Solvent: dmso

PULPROG: =Zpul

TE: 20 O

Hs: 32

SPO1: 399.& MHz

SWH: 6410.3 Hz

Huc: 1H

Th: 13132

F2 - Processing Parameters
SI: 327&3

DC: 0,02

LB: 0.00 Hz

First Peimt: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

PhO: 113.70

Fhl: Z.52

C12H10F3N5
Exact Mass: 281.09
Mol. Wt.: 281.24

Hustchis om e Phiarmia '

Acquisition Parameters

HAME: 100268

££-31 Carbon dmso 01, £fid/fid
Origim: wvnmrs

Owner: Jrhong

DATE: 2012-12-20T04:0%:41
Solvent: dmso

PULPFROG: =Z2pul

TE: 0

NS: 2400

SF01: 100.4% MHz

SWH: 24509.3 Hz

NOC: 130

TD: 21875

F2 - Pm ssing Parameters
8I: €553

DC: 0.05%

IB: 0.50 Hz

First Point: 0.50
FT: Hyper Inwvert JQuadrature
Phase: Manual

C12H10F3NS
Exact Mass; 281.09
Mol. Wt.: 281.24
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General Papers ARKIVOC 2014 (v) S1-S91

LC-MS of 3e
M5 Spectrum
*MSD1 SPC, time=1.203 of DADATA\2012121312012-12-13 12-30-2001121213000048.0 MM-ES+APCI, Scan, Frag: 70
1 @
1 s e e
100 ol Max: 497608
80
60 —
40
1 g
20 g
] o q
] =+
I~
'U"‘LJ"‘l"“""""“' A e L L S L S B S
100 200 300 400 500 600 700 m.'z
LONRAD f2f 0 T -
§ gmoezer amen s e @
— E1lTion  rame B
NN NAME: 100868~

Owner: Jrhong

DATE: 2012-12-14T18:35:21
Solvent: dmso

FULFROG: =Zpul

Fooo TE: N

££-32 Proton dmso 01, £id/fid
500 Origin: wvnmrs

Lt
[*IE=]

NS:
SFOl: 39%.¢& MHz
SWH: £410.3 Hz
400 NUC: 1H

Th: 13132

L

F2 - Processing Parameters
300 SI: 327e8

DC: 0.05

IB: 0.00 Hz

First Point: 0.50

200 FT: Hyper Invert Quadrature
Phase: Manual

BhD: 111.38

Phl: 3.36

100

h—_\(j\ R><
g N F
/

N 1“‘\“‘.

N

O

W L —

092 e

100-T e
2407 o——
| 2
—
=

& 5 4
1 fppm) C12H7F3N6

Exact Mass: 292.07
'HNMER (400 MHz, diso) & WLI8 (s, 1H), 856 (d, J = 2.2, 1H), B 18 (s, [H), 794 (dd, ./~ 88,23, 1H). 6:96 (d, ./~ B8, 1H),522-529
2 { - dimso) (s, 1H), id. . IH), B.18 (s, 1H), idd, .23, 1H), id. . 1H]), (m, Mol. Wt.: 292.22

= L18=T
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General Papers

¥3C NMR of 3f

ARKIVOC 2014 (v) S1-S91

GE 3 88 2 |3 4 . racneamoms )
@@ g EE g § S! G 320 Acquisition Parameters
I [ (| I | NAME: 1008 58~
Laoo ££-32 Carbon_dmso_01. fid/fid
Origin: wnmrs
[ Owner: jrhong
[-280 DATE: 2012-12-15T02:08:15
i Solwvent: dmso
260 PULFROG: =2pul
L TE: 30 C
240 Hs: 1200
L SFOL1: 100.49 MHz
Lo SWH: 24509.3 Hz
| HOC: 130
TD: 31875
=200
I F2 - Processing Parameters
180 R
SI: 65538
DC: 0.05
180 LB: 0.50 Hz
I First Point: 0.50
140 FT: Hyper Invert Quadrature
Phase: Manual
Lizo PhO: 183.64
Phl: -12.6%
=100
N==
=Y | =
P
60 M MH TR
40
I I I
¥ 20
| mat ' -
Lo, ; A Lo C12H7F3NG
3 Exact Mass: 292.07
-2 Mol. Wt.: 292.22

T T T T T T T T T T T T T
220 M0 00 190 180 1 160 150 140 130 120 110 100
£ “

LC-MS of 3f o

ME Spectrum

T T T T T T T T
9 8 F0 &0 50 40 30 20

10 0 =10

MSD1 SPC, time=1.911 of DADATANZ012121202012-12-12 09-41-04\FF-32-1.0 MM-ES+APCI, Scan, Frag: 70
T o
100__ ?3 Max: 73472
80
G0
40 o
- am
1 - 4
20 by Y
e T —
100 200 300 400 500 mz
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General Papers

'H NMR of 3g
g JES 80 HEEE AHE5
& R P P DD D A LA LA A
I SEOS S

ARKIVOC 2014 (v) S1-S91

Hiutchis on hiledi Pharma '

240 Acguisition Parameters
HAME: 1008&2-
Lazo ££-33_Proton_dmso_01. fid/ fid

Origin: wnmrs
Owner: jrhong

200 DATE: 2012-12-14T18:54:17
Solwvent: dmso
=180 PULPROG: =Zpul
TB: 30 &
NS: 2
iso SFO1: 399.6 MHz
SWH: ©410.3 Hz
140 NUC: 1HE
TD: 13132
120
F2 - Processing Parameters
8I: 327&8
o0 DC: 0.05
IB: 0.00 Hz
a0 First Point: 0.50

FT: Hyper Invert Quadrature
Fhase: Manual

o0 BhO: 117.3%
Fhl: 0.85
-
I F
I I J 3 b
i L L
M MH
I L I N
g 23 3 5 %
= oo = - i 20
T T L T T T T 1
10 9 8 7 5 3 [i]
1 (ppm) C11H7F4NS
Exact Mass: 285.06
"H NMR (400 MHz, dnso) § 9.54 (s, TH), 815 (s, IH), 8.104{d, ./ = 3.0, IH), 7.53 - 7.56 (m, 1H), 691 idd,f=9.1,37, IH), 5.17-523 {m, Maol. Wt.: 285.2
2H).
13
C NMR of 3g
EEE £98 gg 85 3 5 mmmmm.m'
@EE aaa @a Eg § el L Acquisition Parameters
Yl e N | HEME: 100868
400 ££-33 Carbon_dmso_01. fid/fid
Origin: wnmr=s
Owner: jrhong
DATE: 2012-12-15T02:57:00
Solwvent: dm=o
3=0 PULFROG: =Zpul
TE: 20 O
I HS: 1200
SFO1: 100.4% MHz
300 SWH: 24500.8 Hz
NUC: 130
il TD: 31875
20 F2 - Processing Farameters
8I: 65536
I DC: 0.05
LB: 0.50 Hz
[-200 First Point: 0.50
FT: Hyper Invert Quadrature
r Fhase: Manual
PhO: 207.7%
[-150 Fhl: -27.30
F F
F
R N
t-100
_ M F
r M NHS
1 =0 ="
I ) ] r
|I I i “ " | | C11H7F4N5
' ' b Lo Exact Mass: 285.06
Mol. Wt.: 285.2

Page S27
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General Papers

ARKIVOC 2014 (v) S1-S91

LC-MS of 3¢
M5 Spectrum 0.5 1 1.5 2 2.5 _min
*MS01 SPC, time=1.968 of DADATAZ012121202012-12-12 09-41-04FF-33-1.0 MM-ES+APCI, Scan, Frag: 70
] @
4 wy
ﬁ Max: 203152
100_ ax: pul
80
B0
40
o
204 il
| Ed
T G —
100 200 300 400 500 600 700 m/z
L1 NIND Af 2h
PEELER LT [0 —
Acguisition Parameters
Y Y Il Laso MEME: 100868~
££-34_Proton_dmso_02. £fid/fid
Origin: wnmrs
240 Owner: Jrhong
DATE: 2012-12-27T22:57:27
220 Solvent: dmso
FULFROG: =IZpul
J 200 TE: 30 C
Ns: 2
(=180 SF01: 395.6 MHz
SWH: ©410.3 Hz
160 Nuc: 1H
TD: 13132
140
F2 - Processing Parameters
10 SI: 32768
DC: 0.0%
100 1B: 0.00 Hz
First Poimt: 0.50
FT: Hyper Invert {Quadrature
&0 Ehase}:‘.p_\mr_ual
Phl: -53.02
0 Phl: 2.50
a0
o]
(N S
AN
I I I 1 il . ° | oS
I 4 4 o "
4 B3 o om o s 8 7 6 5 4 3 2 1 0 4 =2
f1 (ppm)
C11H7F3NB02

'H NMR {400 MHz dimso) 8 897 {d,J= 2.7, 1H), 831 {dd, /= 93,25, 1H), 818 (s, TH), 7.06 (d,J = 93, 1H), 524530 g, = 8.9, 2H).

Page S28

Exact Mass: 312.06
Mol. Wt.: 312.21
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3C NMR of 3h

300

Acquisition Parameters
HAME: 100868~

££=34 Carbon dmso 04. fid/fid

Origin: wvnmrs
Owner: Srhong
DATE: 2013-01-01T0S5:47:58
Solwvent: dmso
FULFROG: =Zpul
TE: 20 O

NS: 82200

SFOLl: 100,49 MHz
SWH: 2450%.8 Hz
NOC: 130

Th: 31875

F2 - Processing Parameters

rrrrrr

LB: 0.50 Hz
First Point: 0.50

FT: Hyper Invert Quadrature

Phase: Manual
PhD: 142.74
Fhl: -10.0%

o]
1"
JN‘ F
ReWes
N F
=
M NS
=N

C11H7F3MN602
Exact Mass: 312.06
Mol. WL 312.21

F

Max: 136320

= & 855 SHH @
8 5 H3E8 238 2
| ISV ~ |
| | |
L J1 ;
@ 0 160 1% M0 130 1® 10 w0 % s W & 5 0
i (ppm)
LC-MS of 3h
M5 Spectrum
MSD1 SPC, time=2.053 of DADATANZ01212142012-12-14 16-09-52\FF-34.D MM-ES+APCI, Scan, Frag: 70
7 o
4 ol
100 — o
80
B0 —
40
: an
20 T
] 3
li] "I'l"l""l"""hl T T
100 200 300 400
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General Papers

'H NMR of 3i

— 582
-1835
834
— 758
<6m
679
530
528
536
EM

— £

—238

ARKIVOC 2014 (v) S1-S91

700

500

300

200

106 b |

B g e
12 L
w112

7 3
1 (ppm)

'H NMR (400 MHz, dso) 6 9:92 (s, 1H), 8.35 (d,.J =4.1, TH), 798 (s, IH), 6.80 (d, J

49, 1H), 5.24- 530 (m, 2H), 238 (s, 3H),

Page S30

F
N
|\N f\‘x
)\ N F
N NH S

Huchison hled Pharma '
Acguisition Parameters
MNAME: 1002&8-
££=37_ Proton_dmso_01. fid/fid
Origin: wvnmrs
Owner: Jrhong
DATE: 2012-12-28T00:48:21
Solvent: dmso
FULFROG: =Zpul
TE: 30 C
Ns: &8
SFOl: 393.¢€ MH=z
SMH: £410.3 Hz
NOC: 1H
TD: 13132

F2 - Processing FParameters
8T: 327&3

DC: 0,02

1B: 0.00 Hz

First Poimt: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

Bh0: -48.52
Bhl: -4.57
CH,

F

=N

C11H9F3NG
Exact Mass: 282.08
Mol. Wt.: 282.22
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3C NMR of 3i

Hutchisom hiecs Fhomma '

T Ad 25 = e d & 2 I
2 ER haE A o988 = b Acquisition Parameters
- I S I i i 450 NAME: 1008 66-
dmso 03, fid/ fid
k00 _."
I PUI.ERDG =2pul
Laso 1 20 C
k300
=250 H
LB; 0,50 Hz
First Poimt: 0.50
200 FT: Hyper Invert Quadrature
Phase: Manual
L FhO: 123.13
Fhl: 37.70
150
CH4
Ligo | \‘N
50 N
1
L L i
- e C11H9F3N6
L Exact Mass: 282.08
Mol. Wt.: 282.22
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 . \ 70 &0 ] 40 ] 0 10
LC-MS of 3i
M5 Spectrum
*MED1 SPC, time=1.T9E of DADATARD1212172012-12-17 08-22-03FF-37.0 MM-ES+APCI, Scan, Frag: 70
k @
100 ] Max: 253120
B0~
&0 —
40—
4 &
4 E'.I
20+ k1
o1 .
T L] T I T L] T T I T T T L] T T T T T I T T T T I T L] T T l T T T L) I T T L] T I T
100 200 300 400 500 G00 700 .

Page S31

®ARKAT-USA, Inc.



General Papers

'H NMR of 3j

ARKIVOC 2014 (v) S1-S91

Hutchison Med Phoma '

8 g3 ELEE] 3
| | l g_‘v_,l | =10000 Acquisition Parameters
HAME: 100363~
££-36 Proton dmso 04. fid/fid
o000 Origin: vnmrs
Owner: jrhong
DATE: 2012-12-20T22:43:36
J 000 Solvent: dmso
7000
6000
5000
F2 - Processing Parameters
SI: 327¢8
000 DC: 0.0%
1B: 0.00 Hez
I First Point: .50
(3000 FT: Hyper Invert Quadrature
Phase: Manual
PhOD: 126.64
2000 Fhl: -10.23
FioooH4C
| ‘ | @
iy ey T i\ N
= @ o o
] L] L) L}
] - | o i
T T T T T T T T T T
10 9 8 4 3 2 1 [i]
f1 {ppm)
C11H9F3NG
"H NMR (400 MHz, dimso) & 9.89 (s, TH), 8.36 (s, 2H), 8.01 (s, 1H}, 5.24- 5.31 (m 2H), 2.17 (s, 3H), Exact Mass: 282.08
Mol. Wt.: 282,22
13 H
C NMR of 3j
- - -
a8 IF RS KR 5 s Hiutchison Medi Phamma
g E 55 aa g§ G A Acquisition Parameters
v NIy | ] | | 50 NAME: 1008683~
B £f-38 Carbon dmso 02, £fid/fid
Origin: vnmrs
L Owner: Srhong
DATE: 2012-12-22T02:47:40
Solvent: dmso
300 PULEROG: =2pul
TE: 30 C
t NS: 2400
SFOl: 100.4% MHz
SWH: 24509.8 Hz
(=250
HUC: 13
Th: 31875
F2 - Processing Parameters
200 8I: 85538
DC: 0.0%
L LB: 0.50 Hz
First Point: 0.30
FT: Hyper Invert Quadrature
150 Fhase: Manual
FhOD: -138.64
| Bhl: -19.55
100 F F
HyC
N
l Sy =N, J<
- P n— ¢
N NH
I (=50
| =N
]
i
lr '
| | 1 Lo C11H9F3NG
Exact Mass: 282.08
L Mol. Wt.: 282.22
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 150 180 1A 180 150 130 120 0 100 90 80 70 &0 50 40 30 20 10 (1] =10

11
fL (ppm)
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General

LC-MS

Papers ARKIVOC 2014 (v) S1-S91

of 3j

M5 Spectrum

100+

G0 =

20 -

*MED1 EPC, time=1.855 of D:'DATAZD1212192012-12-19 DB-314GWFF-36-1.0 MM-ES+APCI, Scan, Frag: 70

283.0

o e
e

312182
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'H NMR of 3k

[-5500 .
- SEEEE HARA 5 oy Lmmeanene U
- o o o ed e i A i Acquisition Parame =]
| Bt <t S | - NAME: 100868~
ff=-38 oton dmso 02, fid/fid
Origim: wnmrs
4500 Owner: jrhong
DATE: 2012-12-20T17:24:08
Solwvent: dmso
(4000 FULPROG: =Zpul
TE: 20 ¢
350 HHz
3 Hz
3000
(=2500 F2Z - Processing Parameters
8I: 327&8
DC: 0,05
2000 LB: 0.00 Hz
First Point: 0.50
1500 FT: Hyper Invert Quadrature
Phase: Manual
Fhd: 121.53
L1000 Phl: -3.32
ksoo  HiC N
I l | \E 1
n - A =
N N MH
N o5 s i
= LR - ]
g Saan ] -
= =11 i i 500
T T T T T T T T T T T T T T T T
14 13 12 i1 10 9 & 7 ] 5 4 3 2 i 1] -1
1 iy C11H9F3N6
Exact Mass: 282.08
'H NMR (400 MHz dmso) & 10.06(s, 1H), 829 (s, 1H). 8.17 - 819 {my 1H), £.06 (s, 1H), 5.25- 5.31 (my 2H), 237 (s. 3H). Mal. Wt.: 282.22
13
C NMR of 3k
Fiutchison Medi Pharma '
350 Acquisition Parameters
MEME: 1008&8-
E arbon_dmso_02. £id/ fid
: Varian=-HMR:vnmrs
300 Owner: jrhong
DATE: 2012-12-22T07:47:04
L Solwvent:
PULFROG:
TE: 0O C
= Ns: 0O
SFO1: 300 MHz
SWH: 1000 Ez
NUC:
200 TD: 0
I F2 - Po ssing Parameters
8I: 65536
150 DC: 0.05
First Point: 0.50
FT: Hyper Invert Quadrature
FPhase: Global
100
HaC N Fo A
50 S —N
A
= N F
N NHS
Lo
.-—-'N
1)
C11H9F3N6
3 Exact Mass: 282.08
Mol. Wt.: 282.22
100
T T T T T T T T T T T T T T T T T T T T T T T T
-31 32 33 -34 35 36 -37 -38% -39 40 -41 -;tl.l <47 -48 -49 -50 -E1 -52 53 54

43 44 -45 46
{ppm)
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LC-MS of 3k

M5 Spectrum
*MED1 SPC, time=1.883 of DADATAZ012121802012-12-19 0E&-314838-1.0 MM-ES+APCI, Scan, Frag: 7O
=]
m
] 1008
100 = ™ BMaax L1O0E
B0+
G0 -
404
20 =
¥
+
@
L]
—— L L B s B B S s s s s B B A S ey S
100 200 300 400 500 600 TO0m
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General Papers ARKIVOC 2014 (v) S1-S91

1
H NMR of 3I
5 " M R5EDEKRRUSANAET TS boo ;wm::m'
| | | e

NAME: 1002&83-

££-40 Proton dmso 01, £id/f£id
Origin: vnmrs

2500 Owner: jrhong

DATE: 2013-01-18T01:27:53

Fo i m

(2000 Ns: 22
SPO1: 399%.6 MHz
SWH: ©410.3 Hz

HUC: 1H
TD: 13132
1500
F2 - Processing Parameters
8T: 327&8
DC: 0.05
IB: 0.00 Hz
1000 First Point: 0.50
FT: Hyper Invert Quadrature
Phage: Manual
Bhi: -55.82
Fhl: 5.00
[-500
| I Sy
| i LA
P
& Lo N MH
iy i s i
g & EELEEEE
- =] R
T T T T T T T T T T T
11 10 9 8 7 & 5 4 3 2 1 C18H12N6
f1 (ppm)
Exact Mass: 312.11
"H NMR (400 MHz, dmso) & 1028 (s, IH), 935 (s, 1H), 8324s, IH), 7.95(d,.J = 79, 1H), 781 7 85 jm, IH), 7.70- 7.73 {m, 3H), 7.58 - 762 Mol. Wt.: 312.33

(my 2H), 7.49 - 7.52 (my 1H), 740- 743 (m, 1H).
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3C NMR of 3l

g 0 A §Ehgiean 8 3
g8 g BERAKAAN 3| 8
. i B A acui B

- -
Hutchison hieds Phama
Acguisition Parameters

%) MAME: 100368~
£f-40 Carbon dmso 01. fid/fid
L Origin: vnmrs
Owner: ‘rhong
(=80 DATE: 2013-01-18T1&:36:08
Solwvent: dmso
r PULFROG: =IZpul
TE: 30 C
7o NS: 1200

SFO1l: 100.4%9 MHz
SWH: 2450%.38 Hz

0 TD: 31875

F2 - Processing Parameters
=) 8T: 65536

DC: 0,02
3 IB: 0.50 Hz

First Point: 0.50

=40 FT: Hyper Invert Quadrature
Fhase: Manual
FPhO: 155.2&
Fhl: -5.3&
30
Ry N
L | N =\
A N
20 N NH S
==MN
C18H12N6G

Exact Mass: 312.11
Mol. Wt.: 312.33

LC-MS of 3l

M5 Spectrum

*MSD1 SPC, time=2.224 of D:ADATA2013011702013-01-17 12-16-061130117000005.D MM-ES+APCI, Scan, Frag: 70
1 @
100 1 o Max: 30320
=1 o
B0
B0 —
40 — 4
1 M
| o
20 o
1 -+
4 L)
{JJ ' '.'"*!Jl'“l“ e e e - e
100 200 300 400 500 [u]o] m./ |
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General Papers

'H NMR of 3m
3 % ReR FIN B 39 5
- - I N T e o a0
| ! i I T A I R |
=130
=120
EEnEmil e
~100
a0
&0
~70
60
]
=T}
i (=30
| ,
AT L L
i) ! Sy J
3 7 g e e e s 4 L 1o
T T L} 1 T 1 T L] L} 1
10 9 8 [3 5 3 2 1
f1 {ppm}
H NMER (400 MHz, dmso) & 10.37 (s, [H), 934 (s, IH), 8.50(d,.Jf = 2.7, 1H), 827 {d..J = 1.5, 1H), 8.02 - 8.03 (1, 1H), 794-7.96 (m. 1H].

779 TR 1H), 7.72-7.74 (m 1H), 7404t J = T4, TH), 702 - 704 fm, 1H). 391 (s, 3H).

B3C NMR of 3m
L
-0
\N ==N =N _&
| \N CHs
= 80
N NH \ / ?
=N L 100
120
C18H13N70
Exact Mass: 343.12 L 140
Mol. Wt.: 343.34
b= 160
(]
e 20000
L20
Laa

T T
20 20 00 190 180 1M 180 150 140 130 120 110 10D 90 80
1 fmnm

T T T T T T
70 &0 50 40 30 M 10 i} =10
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Hutchison hleds Pharma '
Acquisition Parameters

MAME: 100868
f£=-41 Froton dmso_02. £fid/fid
Origin: wnmrs

Owner: jrhong

DATE: 2013-01-26T00:2&:04
Solvent: dmso

PULPROG: =2pul

TE: 30 C

Ns: 2

SFO1: 399,46 MHz

SWH: £410.3 Hz

NUC: 1H

TD: 13132

F2 - Processing Parameters
8I: 327&3

DC: 0.02

IB: 0.00 Hz

First Point: 0.50

FT: Hyper Inwvert Quadrature
Fhase: Manual

Fhi: -62.18

Phl: 7.938

- N
H =", —y o
;J\ M o
! M NH \ V4
==
Lo =

C18H13N7O
Exact Mass: 343.12
Mol. Wt.: 343.34

vwwww .
Hutehis om hecl Pharmia
Acquisition Parameters
NAME: 1008688~
ff=-41 Carbon dmso 01. fid/fid
Origi;_' vnmrs B
Owner: -Srhong
DATE: 2013-01-26T01:58:49
Solvent: dmso
PULFROG: =Zpul

TE: 30 C

Ns: 2400

SFO1: 100.4% MHz

SWH: 24509.8 Hz

NOC: 130

T™: 31875

F2 - Processing Parameters
8I: 65536

DC: 0.05

LB: 0.50 Hz

First Peoint: 0.50

FT: Hyper Invert Quadrature
Phase: Global

Baseline: Bernstein
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General Papers

LC-MS of 3m
MS Spectrum

ARKIVOC 2014 (v) S1-S91

*MSD1 SPC, time=2.195 of DADATA\20130124\2013-01-24 08-38-02\FF-41.0 MM-ES+APCI, Scan, Frag: 70
7 o
1 g M: 109096
100 . o BX I L]
80
60
40 H
1 o ¥
- o -t
— 0
20+ - o
4 =+
~
L ks
i et s : : : . , . , . . . . . .
200 400 500 800 m/z
11.."1.1.."”\1': B.C0.17E TS THm e 1
H NMR of 3n
2849 4 278 : |
1400 Acguisition Parameters
k‘w | W I MAME: 100868~
1300 ££-09 Proton dmso 01. fid/fid
Origin: vnmrs
1200 Owner: jrhong
DATE: 2012-12-27T22:54:08
1100 Solwvent: dmso
PFULFROG: =Zpul
L1000 TE: 30 C
Hs: 8
Lsoo SFO1: 399.& MHz
SWH: 6410.3 Hz
NUuC: 1H
800 TD: 13132
(700
FZ - Processing Parameters
ST: 327&8
e DC: 0.05
18: 0.00 Hz
= First Point: 0.50
FT: Hyper Invert Quadrature
o Fhase: Manual
FhO: -46.5&
300 Bhl: -2.77
200 | =y
=100 L
N
J j Jl _,JL _HL__, Lo \ \/N
T d ZnN
B E| a a 100 =N,
T T T T T T CHS
10 9 E] 7 [ 5 4
f1 (ppm)
COH7N5

"H NME (400 MHz, dwso) & 8.85 - 886 (my 2H), 823 s, 1H), 740 742 {my 1 H), 4063, 3H).

Page S39

Exact Mass: 185.07
Mol. Wt.: 185.19
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3C NMR of 3n

28 a8 §aEs ]
B B 8 82z g
e (N |

k20

1T T T T T T T T T T "~ T T "1 1T
20 210 200 150 180 1% 160 150 140 130 120 110 100 %0 &

[ ae—

T T T T T T
70 6 50 4 3N 20

Page S40

Futchison hedi Phama '
Acquisition Parameters

HAME: 100868~
££-0%_ Carbon_dmso_01. £fid/ fid

Nmrs
Owner: Jrhong
DATE: 2012-12-28T02:58:48
Solvent: dmso

TE: 20 O
NS: 2400
SFOl: 100.4%9 MHz

FT: Hyper Inwert Quadrature
Fhase: Manual
FhQ: 147

COH7MNS
Exact Mass: 185.07
Mol. Wt.: 185.19
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General Papers ARKIVOC 2014 (v) S1-S91

LC-MS of 3n

M5 Spectrum

*MSD1 SPC, time=1.231 of DADATANV20121224\2012-12-24 12-32-49\FF-9-2.0 MM-ES+APCI, Scan, Frag: 70
] @
1 £
100 - - Max: 100134
80—
B0
40
20—
L=}
1 [N
2
0 ! " | ' ' 'l ! | N ! ! ' | ! " " ! 1 — ! " |
100 200 300 400 500

G 1AL AL A TR -
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General Papers

818
817
—T7E9
T4
TE4
754
TER
686
[3:11
654
[543
533
531
529
527
339

{

e "

ARKIVOC 2014 (v) S1-S91

550

[-500

450

350

300

250

5o

1021
2021
211

309

4.5 4.0 3.5 3.0 2.5 20 1.5 10
f1 {ppm)

"H NMR (400 MHz diso) § 817 (d,f = 4.8, TH), 7.99 (s, 1H), 7.62 - 764 (m, 1H), 6.82 - 6.86 (m. 2H), 5.27 - 5.33(, 2H), 33945, 3H).

3C NMR of 30

— 15531
—147.65
138,54
136,94
136,84
_~125.01
“hnn
—115.88

<

—110.51

108,71

—l52.15
38

0.5

Hustchison hedh Pharma '

Acquisition Parameters
MAME: 100863-GC-05-
CM_Proton_dmso_02. fid/fid
Origin: vnmrs
Owner: Jrhong
DATE: 2013-01-08T23:07:3C
Solvent: dmso

PULFROG: =Z2pul

TE: 30 C

NS: 2

SFO1: 399.6 MH=z

SWH: 410,
Huc: 1H
Th: 13132

a

L

Hz

F2 - Processing Parameters
8I: 32768

DC: 0,05

IB: (.00 Hz

First Peint: 0.50

FT: Hyper Invert Quadrature
Fhase: Global

Baseline: EBernstein

C12H10F3N5
Exact Mass: 281.09
Mol. Wt.: 281.24

Hutchispe heds Pham '

Acqguisition Parameters

MAME: 100363
GC-05_Carbon_dmso 02, £id/fid
Origin: wnmrs

Owner: Srhong

DATE: 2013-01-0%T16:33:53
Solvent: dmso

PULFROG: =Zpul

TE: 30 C

MS: 512

SFOL1: 100,49 MHEz

SWH: Z4509.8 Hz

NOC: 130

TD: 21875

F2 - Processing Parameters
8I: &5536

DC: 0.0%

IB: 0.50 Hz

First Peint: 0.30
FT: Hyper Invert Quadrature

Phase: Manual
FhO: 133.63
Fhl: -1Z.57
E F
A
| N F
=
S
CH, =N
C12H10F3N5

Exact Mass: 281.09
Mol. Wt.: 281.24

220 M0 200

190 180

T
170

T
160

T
150

T
140

T
130

T
120

T
ii0
fi

T T
100 90
{ppm)

& -
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LC-MS of 30

M5 Spectrum

*MSD1 SPC, time=1.061 of D:\DATA\20121231\2012-12-31 17-14-46\GC-05-3.D MM-ES+APCI, Scan, Frag: 70
T o
1 o Max: 415552
100 — 3
80 —
60 —
40 -
B
. o]
20 §
I T — T — T
50 100 150 200 250 350 m/z
LC-MS of 4p
MS Spectrum
*MSD1 SPC. time=2.252 of D:\DATA'2012120312012-12-03 08-56-27\CU(OAC)2,KLACOH.D MM-ES+APCI, Scan, Frag: 70
T [s2]
| g
100 4 -t Max: 1349512
] ©
B0 4 =]
«o
k| =
60 —
40 4 &
1 ©
£
4 bl
20 4 ~
E q g]‘
- I:l‘_ -+
200 400 600 800 m/z]
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LC-MS of 5q

ME Spectrum

100

80

60

40

20

*MSD1 SPC, time=1.883 of DADATALZ0120027120725 2012-08-27 08-33-0T\120927000003.0 MM-ES+APCI, Scan, Frag: 70

-
S
- Max: 47800
o
(]
-~
[Ca]
@
@
(2]
a«
3
[Ts]
¢
= o]
= i
™ @
B
.. i @
- cg n
: qd
E 2 i
i " Ill.u.lul.u...aldtllal Lad :i.l-.llu . g P Jll.l ek ; | : l.l.l e |
200 400 600 800 m./z
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'H NMR of 1a

FEE 258 RIFEIHIFISIIAANART
T o o e e e e e S Sl o o o 450
] ] |l
= L
i
I 400
f | [ -
J I JJ i
300
250
=200
150
100
50
J o
T TTwT |
o o T ot oW
] 2 = o=
E] RG]
—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
wo 9.5 9.0 85 B0 75 7o 6.5 6.0 5.5 5.0 4.5 4.0 35 30 25 20 15 10 0.5 [iXi)
f1 {ppm)

'HNMR {400 MHz cdcls) & 8.69- 8.70(m 1H) 799 801 (m 2H), 770~ 7.74(m 2H), 745 - 749 (m 2H), 7.39 - 742 (m. 1H), 7.19 - 722, IH).

¥C NMR of 1a

& % AR ia 8N
% HH H& HE
R T
1}
|
|
]
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
170 160 150 140 130 120 110 100 70 &0 50 40 30 20 1 o

Page S45

e

Acquisition Parameters

MAME: 100868-

ol-3 Proton_cdcl3 01, fid/fid
Origin: wvomrs

Owner :

DATE:

Jrhong
2013-04-08T01:37:57

Solvent: cdcl3
FULPROG: =Zpul
TE: 34 C

NS: &

SF01: 399.5%9 MH=z
SWH: 5410.3 Hz
NOC: 1H

TD: 13132

FZ - Processing Parameters

8I: 3z
DC: 0.03%
IB: 0.00 Hz

First Point: 0.30
FT: Hyper Invert Quadrature
Phase: Marual

PhO: -146.33
Phl: -30.96
TR
_=N
C11H9N

Exact Mass: 155.07
Mol. Wt.: 155.2

e Phosmae
Acquisition Parameters

MAME: 100368-

QOL-3 Carbon cdeol3 01, fid/fid
Origin: wrmrs

Owner: jrhong

DATE: 2013-04-08T22:23:14
Solvent: cdcll

PFULPROG: =Zpul

TE: 34 C

N3: 254

SWH: 243509.8 Hz

NUC: 130

TD: 2187

FZ - Processing Parameters
8I: ¢ 36

DC: 0.05%

1B: 0.50 Hz

First Point: 0.30

FT: Hyper Invert Quadrature
Phase: Mznual

PhO:
Phl: -71.25

/N

CLl1H9N
Exact Mass: 155.07
Mal. Wt.: 155.2
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'H NMR of 1b

B8 GRRBIILIYIITAAANNAANGR
o o L e e B N N L
& Ll |l i
|
|
l J |
|
Y grnd
g ENE
—T T T T T * T T T T T T T T T T

95 9.0 25 B0 75 7.0 6.5 &0 5.5 5.0
f1 {ppm)

"HNMR (400 MHz, cdch) 8 866~ 868 (m IH), 791~ 795 (m 2H). 766 - 7.75(m 2H), 7.41

¥3C NMR of 1b

7.43 (m 2H), 720 - 723 (m, 1H).

48889 9 AR
5 % 588 8 H8
I I¢
|
|
AL
L T T~ 1 1 1T 1T 17 77 T T © T

20 210 200 190 18D 1P0 160 150 140 130 120 110 10D 90

f1 (ppm)

—

Acquisition Parameters
MAME: 100263-

QL-6 Proton odol3 01.£fid/fid
Origin: wnmrs

Owner: Jjrhong

DATE: Z013-04-11T00:53:13
Solwvent: cdcli

PULFROG: =Zpul

TE: 34 C

Ns: &

SFOl: 399.5% MHz

SWH: ©410.3 Hz

NUC: 1H

TD: 13132

Hutete:

F2 - Processing Parameters
BI: 32T7e8

DC: 0.03

IB: 0.00 Hz

First Point: 0.350

FT: Hyper Inovert Quadrature
Phase:
FhO: -1
Phl: 9.73

Cl

\\\
/N
C11H8CIN

Exact Mass: 189.03
Mal. Wt.: 189.64

Hutehi
Acquisition Parameters

NAME: 100868-

OL-6 Carbon cdcocl® 01.£fid/fid
Origin: vrmrs

Owner: rhong

DATE: Z013-04-11T02:57:36
Solwvent: cdcli

FULFROG: =Zpul

TE: 34 C

N3: 512

SFOl: 100.49 MHz

SWH: Z430%9.8 Hz

NUC: 13C

TD: 31875

F2 - Processing Parameters
BI: 65536

DC: 0.03

IB: 0.0 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

Bhi: 15.46

Phl: .52

cl

Ry
/N
C11H8CIN

Exact Mass: 189.03
Mol. Wt.: 189.64
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smf
- 2
w <
86
o
=4
H
o

ZEEEE2EE AnBR FAARNNARNANRIZZEZRD 9 i HutcrisonMediPhomma
MTR?S‘TTSEEEWWNNWWW o 1300 Acquisition Parameters
r MBME: 1008&68-
b=1 200 CL-5 Proton cdcl3 01.fid/fid
F Origin: vrmrs
7 L1100 Owner: jrhong
[ L DATE: Z013-04-11T01:54:35
r | Solvent: cdcol3
’ | I[[ 1000 PULPROG: =2pul
J ‘ f r TE: 34 C
00 Ns: 2
r SF01: 399.39 MHz
Laoo SWH: 6410.3 Hz
L WOC: 1H
L2700 TD: 13132
Lsoo FZ - Processing Parameters
L BI: 327a8
500 DC: 0.05
I IB: 0.00 Hz
[ First Point: 0.30
400 FT: Hyper Invert Quadrature
r Phase: Mznuzl
k300 PhO: -130.58
1 | Phl: -1.72
, 200
l 100
J " o = CHa
Yy ! - P
3 33734 " [~100
T T * T -~ T T~ 1T ~ T ~ T T T ~ T *~ T * T =~ T * T ~ T *~ T *~ T *~ T *~ T * T =1
9.5 9.0 BS B0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20 15 1.0 0.5 0.0
1 {ppm)
C12H11N
THNMR (@300 MHz, cdcl:)d R68 - 869(m, 1H), 784~ 785(m 1H) 775 777 (m 1H), 768 7.71(m 2H). 733 - 737 (m 1H),7.17 - 725 (m, Exact Mass: 169.09
2H),2.43 (s, 3H). Maol. Wt.: 169.22
13
C NMR of 1c
-—w—ww -
L ¥ 4928 R20R3k 2 3 Hutchison Medi Fhosma
E g Eﬁ EEEEEE = [140 Acquisition Parameters
(I Y I === | r HAME: 100868
i OL-5_Carbon_cdcl3_01. fid/fid
r Origin: womrs
=120 Owner: jrhong
r DATE: Z2013-04-11T0Z2:42:54
110 Solwvent: cdcll
- PULFROG: =Zpul
100 TE: 34 C
L Ns: 254
Lao SFO1: 100.49 MHz
L SWH: 2430%9.8 Hz
Leo NUC: 130
L TD: 31875
7o
b F2 - Processing Parameters
Lo 8T: 65536
L DC: 0.03
50 IB: 0.50 Hz
| L First Point: 0.350
Lao FT: Hyper Imvert Quadrature
L Phase: Marual
PhO: 26.08
30 Phl: -11.35
1 20
Lo
. Lo = CH,
10 =N

230 210 200 190 180 170 160 150 140 130 130 1 .
f1 (ppm) C12H11N

Exact Mass: 169.09
Mol. Wt: 169.22
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e KKKE €93 88 § AARTAAAN
L R B R e e e
LREET TN ) eaannns -
l
f
l 'JH | Lo
JITITT) |
=150
=100
] ] L
=50
L H0
AN o A A
£§ 83383 3 ]
T T T L] T T T ¥ T T T T T T T T T T T r T r T T T T T T T L] T
9.0 85 80 75 7.0 6.5 6.0 55 50 4.5 4.0 35 30 25 20 15 1.0 05 0.0
1 {ppm)
THNMR (400 MHz, cdch)d 874 8.76 (m, 1H), 849(s, TH), & 14 - £.16 m, 1H), 7.93 -7.93 (m, 2H), 784 - 7.86 (m, 2H), 7.73 - 7.78 (m, H},
748 7.52(m 2H), 7.22- 725 (m. H).
13
C NMR of 1d
N ® B8N NITORANSE -
b ¢ SHAR RRRAAARASN Ls0
T N e———
H160
H140
120
=100
a0
60
Lo
| =20
o
=20
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Huterison Medi Phosma
Acquisition Parameters
NARME: 100868-
OL-7_Proton_cdcl3 01, fid,
Origin: vrmrs
Owner: jrhong
DATE: 2013-04-15T17:16:47
Solvent: cdcll
PULPROG: =Zpul
TB: 34 C

1 399,59 MHz
SWH: 6410.3 Hz
NUC: 18
TD: 13132

FZ - Processing Parameters

DC: 0.0%

IB: 0.00 Hz

First Point: (.30

FT: Hyper Invert Quadrature
Phase: Global

/N

C15H11N
Exact Mass: 205.09
Mol. Wt.: 205.25

Hutchisan hech Fhosmao '

BAoquisition Parameters
NAME: 1008
arbon_gdel3 01, £id/fid

Owner: jrhong

DATE: 2013-04-16T11:42:56
Splvent: cdcli

PFULPROG: =Zpul

TE: 34 C

NS: 512

SFOLl: 100.49 MH=z

SWH: 24509.8 Hz

F2 - Processing Parameters
8I: 63338

DC: 0.05

IB: 0.50 Hz

First Point: 0.30

FT: Hyper Invert Quadrature
Phase: Manual

: .95

Phl: -130.91

S
/N
C15H11N

Exact Mass: 205.09
Mol. Wt.: 205.25

®ARKAT-USA, Inc.



'H NMR of 1e

2 FF% FYPEESSSLLLYYLIIIL L Futctsson Mee Phirrmo
L B B o o e e o S 4
I M_,.J L B et M il 1400 Aequisition Parameters
L MAME: 100868-
L1300 OL-10 Proton cdelld 01.fid/fic
L Origin: wnmrs
L1200 Owner: rhong
L DATE: Z013-04-15T17:23:10
L1100 Solwvent: cdcll
L FULFROG: sZpul
L1000 TR: 34 C
L NS: &
8F01: 399.5% MH=z
50 SWH: 6410.3 Hz
[ NUC: 1H
. TD: 13132
=700
L FZ - Processing Parameters
Leoo 8I: 32762
L DC: 0.05
Lsoo IB: 0.00 Hz
L First Poinkt: 0.30
Laoo FT': Hyper Invert Quadrature
200
200
100
L N
1 Lo =
' LN I N
o A 100 e
Moo el L H.C
3
T T T T T T T T T T T T T T T
10.5 10,0 9.5 a.0 B85 B0 fny ?.5 70 65 50
ppm;
C11H10N2
TH NMR {400 MHz, cdcl:} 8 860(s, 2H), £.39 - 841 (m, 2H), 7.43 - 749 (m. 3H), 2.29 (s, 3H), Exact Mass: 170.08
Mol. Wt.: 170.21
13
C NMR of 1e
5A % AEAE @ Hutchison Me Fhosmo
g E 5 a g EE i L Acquisition Parameters
11 | = | NAME: 100868-
Lsoo -,,1_—1(_] Carbon cdcl3 01.£4
Origin: womrs
Owner: Jjrhong
I DATE: Z013-04-16T12:28:1Z2
Solwvent: cdcll
250 PULPROG: =Zpul
34 C
100.49 MHz
Laoo 4509.8 Hz
Liso F2 - Processing Parameters
8I: 3538
DC: 0.05
I IB: 0.50 Hz
First Poinkt: 0.30
100 FT': Hyper Imwert Quadrature
Phase: Mzruzl
50
N
L Lo S
r /N
—T T T T T T T 7T "~ T "~ T " T T " T " T~ T T "~ T~ T~ 71T T T H;C
220 210 200 190 180 170 160 150 140 130 1N 1f110{ it? 9 B0 T &0 50 40 10 -10
o,
C11H10N2
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Exact Mass: 170.08
Mal. Wt.: 170.21

®ARKAT-USA, Inc.



'H NMR of 1f

a8 8 nEEE HHARRTLY M H Huchison Med Phome
elo\? eo\ zjg':%ri' w i =600 Aoguisition Parameters
L MAME: 100268
Lsso QL-9 Proton_cdcl3 01, £id/£id
Origin: vrmrs
[ Owner: jrhong
=500 DATE: 2013-04-16T0O0:33:21
" - Solvent: cdcli
[ ] 450 FULPFROG: =Zpul
J 1 TE: 34 C
[ NS:
oo SFOLl: 399.59 MHz
- SWH: 5410.3 Hz
L3so wUC: 1H
L TO: 13132
300
FZ - Processing Parameters
8I: 32768
[2%0 DC: 0.05
r IB: 0.00 Hz
200 First Point: 0.30
L FT: Hyper Invert Quadrature
150
| L
L 100
50
| i I N
- Ho S
T ir M7 i r
s Tao AT m - N
3—33 3533-A b 50 =
T T T T T T T T T T ¥ T T T T T T T T 1 L B | T —T— HiC
95 a.0 B BD 75 7.0 6.5 a0 55 5.0 4. 4.0 35 30 0.5 0.0
1 {ppm)
C15H12N2
'H NMR (400 MHz. cdcl:) 895 (s, 1H), 8.66 (s, ZH) 8.50- 853 (m, H), 797 - 799(m, 1H), 792- 794 (m 1H), 7.85 - 7.87 (m, 1H). 7.48 Exact Mass: 220.1
7.53(m, 2H). 2.3, 3H). Mol. Wt.: 220.27
1
H NMR of 1f
AR REWS HAREERAEE T L Futitwion Medh Phosmo
3 b 535 BEEARELS 5 Lo acquisition parmeters
| b | ——— | F HAME: 100868-
140 OL-9 Carbon_cdcol3 01, fid/fid
r Origin: wvrmrs
130 Owner: jrhong
N DATE: Z013-04-16T12:05:37
I Solvent: cdcl3
B FULFROG: =Zpul
Lo TE: 34 C
I Ns: 212
Loo SFOl: 100.49 MHzZ
I SWH: 24509.8 Hz
=0 NUC: 130
il [ TD: 31875
He0
k70 F2 - Processing Parameters
L 8I: 65536
60 DC: 0.0%
E IB: 0.50 Hz
50 First Point: 0.350
r FT: Hyper Invert Quadrature
40 Phase: Mzanual
! 20
! 3
k2o
HO N
3 "‘-,\
) o’ - Ho
I =N
10
[ HiC
— T T T T T * T T T T T ¥ T T T T T T T ¥ T ¥+ T ° T T
170 160 150 140 130 120 110 100 a0 &0 &0 40 10 o
f1 (pom) C15H12N2
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Exact Mass: 220.1
Mal. Wt.: 220.27

®ARKAT-USA, Inc.



1L NIND Af 1

B35
823

£
B0

—9,15

.50
<?.48

J—

x|

1
T

106
102

—681

383

1100

1000

T T T T T
10 9

@

'HNMR (400 MHz, cdel}d 915 (s, 1H), 8.24(d,.J = 8.1, 1H) 8.10(s, 1H), 748 - 7.50 (. 2H), 691 (s, 1H),3.93 (s, 3H).

B3C NMR of 1g

— 16559
— 15531
—150.87
1420

— 14273

—137.76

{ [220-T

7w

— 126,37
— 12378

—119.31

5
L {ppm)

— 10855

=—52.21

100

—10

180 170 160 150 140

130

120

T
110 100 90 B0
1 {ppm)
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Huterisan Med Phosma '
Acquisition Parameters
NAME: 100868-
ol-1 Proton_cdol3 01, fid
Origin: vomrs
Owner: Jrhong
DATE: Z013-04-08T01:25:39
Solvent: cdcll
PFULPROG: =Zpul
TB: 34 C
NS: &
SFOl: 399.59 MHz
SWH: &410.3 Hz
NUC: 1H
TD: 13132

F2 - Processing Parameters
BI: 3Z7&8

DC: 0.05

IB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Mznuzl

PhO: -143.67
Phl: -9.91
o]
A
o O/CH3
C11H9NO3

Exact Mass: 203.06
Mol. Wt.: 203.19

Hutchisan Medi Phosma '

Aoquisition Parameters
MAME: 100868-
o0l-1_Carbon_cdel3 01, £id/
Origin: wrmrs

Owner: Jjrhong

DATE: Z013-04-08T01:49:33
Solwvent: cdcl3

PULFROG: =Zpul

TE: 34 C

Ns: D12

SFO1l: 100.49% MH=z

SWH: 24509.8 Hz

NUC: 1
TO: 21875

F2 - Processing Parameters
5I: 2
DC:
IB: 0.30 Hz

First Point: 0.30

FT: Hyper Iowvert Quadrature
Phase: Manuzl

] 0
. V4
| P
CH
o o
C11H9NO3

Exact Mass: 203.06
Mol. Wt.: 203.19

®ARKAT-USA, Inc.



General Papers

'HNMR of 1'a

—0.38
8.38
8.37

Ls,

—78

—7a
668

{ .

200

100

10T

&
f1{ppm)

T MM R {400 MHz, dimso) & 938 (s, [H), 837 (d, J= 4.6, 2H), 7.87 (s, 1H), 745 s, 1H), 6.67 {1, /= 4.6, 1), 3.77 (s, 3H),

B¥C NMR of 1'a

16001
~158.48
—130.29
—123.55

120005
—111.44
—3906

200

150

ARKIVOC 2014 (v) S1-S91

Hutchison Mea fhoma '
Acquisitien Parameters
HAME: 1008:3
££-001-23 Proton_dmao 01.fid/f

DATE: 2012-11-23T22:52:50
Solwent:
: alpul

dmao

= Procesging Parameters
+ 32768

: 0,05

: 0.00 Hz

Firat Peoint: 0.50

FT: Hyper Inwvert Quadrature
FPhase: Manual

PhO: 123.6%

Phl: -11.34

s N
| M = N
L e
N NH

CBH9NS
Exact Mass: 175.09
Mol. Wt.: 175.19

Hutcreson hea Mharma
Acquisition Parameters
HAME: 100863
££-001-23 Carbon dmso 01.fid
id
Origin: vnmra
Owner: Jrhong
DATE: 2012=-11=-28T22:11:15
Solvent:
PULFROG:

dmao

aZpul

TE:

NS

SFO1:

25 ¢
: 256

100.4% MHz

SWH: 2450%.8 Hz

NUC:
TD:

F2

3I:

13c
31875

- Processing Parameters
65516

DCe: .05

LB: 0.50 Hz

Firat Point: 0.50

FT: Hyper Invert Quadrature
FPhase: Manual

Fhi: 204.30

Fhl: -25.66

| =y ___HN\
)\ L/N‘CHJ
NT TN

CBHINS

=100

=50

Exact Mass: 175.09
Mol. Wt.: 175.19

20 A0 200

T
190

T
180

T
170

T
160

T
150

T

T

T

T

140 130
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General Papers ARKIVOC 2014 (v) S1-S91

LC-MSof 1'a
MS Spectrum 0.5 1 1.5 2 2.5 min
*MSD1 SPC, time=0.522 of D:\DATA\20121026\2012-10-26 16-41-151121026000001.0 MM-ES+APCI, Scan, Frag: 70
T <
°
100 — — Max: 570048
80
60
40
20 P
M=
=
0 T T Y- T T b T T T T T T T T T T T T
200 400 600 800 m/z
1
H NMR of 1'b
- W W W -
& d7 =8 @ HRAE S84y =1700 Hutchison Meas harma
@ wed o [ - i i i P
| S0 N ERV s~ Deduisition Parameters
Lis00 Ef_ 001-18_Proton dmao 01.fid/f
id
L1400 Origin: wnmra
Owner: Jrhong
=1300 DATE: 2012-11-23T22:45:55
Solvent: dmac
-1200 PULPROG: 22pul
TE: 25 ©
1100 Ns: 2
[ o SFOL: 39%_&1 MHz
SWH: £410.2 Hz
900 WOC: 1H
TD: 13132
Hi00
| . F2 - Processing Paramaters
700 8I: 32768
o0 DC: 0.05
LB: 0.00 Hz
500 First Point: 0.50
FT: Hyper Invert Quadrature
400 Fhase: Manual
FhO: 11%.47
T 300 Bhi: -3.88
200
| | AT,
_—
] [, (\N \N}F
i T T T T /L
g 58 g g [0 SN TS
T T T T T T T T T T T T T T T T T T T T
100 %5 a0 85 8.0 .5 EAi} &5 &0 55 50 45 4.0 is 10 25 2.0 1.5 1.0 0.5
1 {pem)
C9HBF3NS

"H NMR(400 MHz dmso) & 9.54(s, IH), B41 (d,./= 4.8, 2H), 8.08 (s, IH), 7.62 (s, 1H), 6.72 (1,./= 4.8, 1H), 503 - 510 {m, 2H).
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Exact Mass: 243.07
Mol. Wt.: 243.19

®ARKAT-USA, Inc.



General Papers

3C NMR of 1'b

ARKIVOC 2014 (v) S1-S91

50

=40

30

20

0

10

20

ok OETEE .
] r\lﬁr::d-—n«
23 4 243cC )
T4 vl !
1 i
it
1
I 1
e
~—T T -1 ~r-r-~r~r~r-r T T T T T T T T T
20 N0 200 190 180 170 160 150 140 130 120 1&0{ 10;} 9 80 70 60 50 40 30 10 -10
ppm
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Hutchison Med Mhama '
Acquisition Parameters
HAME: 100868
fE-001-18 Carbon_dmaos 01.fid/f
id
Origin: vnmra
Owner: frhong
DATE: 2012=11=24T18:24:02
Solvent: dmac
FULFROG: =lpul
TE: 25 C
NS: 25&
SFO1: 100.4% MHz
SWH: 2450%.8 Hz
WOC: 130
TD: 313875

F2 - Processing Parameters
3I: &5536

DC: 0.05

LB: .50 Hz

Firat Point: (.50

FT: Hyper Inwvert Quadrature
Fhase: Manual

. F
Sy —=N
| ) i
M
A Sy
M NH

CSHBF3NS
Exact Mass: 243.07
Mol. Wt.: 243.19

®ARKAT-USA, Inc.



General Papers ARKIVOC 2014 (v) S1-S91

Noesy analysis of 1'b

l0DBEE-££-001-18

axpl  Moasy

SAMFLE 30 CESFLAY RoOQUISITION ARRAYS
dsbs  Jaz 14 2003 apl ATE_E apeay phasa
acivazt dmac wpl IEFL .2 aEraydin &00
rils /momsjrecegis mcd o

e T - S
1 a 1 1 L
T : : ___J_JLJ_...h...;.a_. ;_.; Ll
T T
F2 ]
(ppmi]
-
1 -
3 -
- -
q -
57 a L+ ]
-
pzuka = g 6
aflg ¥ oz4 i
alt_grd =
FLAGS 2 J -3 (=]
in . 7] .
= ! ] -
s 2= 1 -
il ¥ } ] )
B - . . -
7 .f. a
*
57
= ™ @ L=
] 10
. T44 LR B S o o o e o o 0 S LA B B i o s i B e e B
. von T T T T T T
- 2 10 9 g T & 5 4 3 2
£ 2
PropUuEesy F1 (ppm)
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General Papers

100868-££-001-18
axpl  Hoasy

SANFIR
date Jaz 14 2013
aclvext doec  wpl 133 &
Fils /home/jricagls acd 2
Toarays ) date /1000 E

FoQUISITION RRRRYS

areay phasa
areaydim &00

s, |

ACQOIS
nfrg

t=

at

=p

aw

=

ba

e

tper

gl

awl

plans

DISFLAY

F
w

s

az

we

Emn

ix

ofl

i

=

tza

i oo

20 ACQUISITION

i phasa
2 1 1
DEC. & T 2 2

18_Ecaxy_~
rad

IFE. 0L
L
134
24

Bt o

-

3T20.2
200
arrayad

25341
133 &
3T3H

[3

ARKIVOC 2014 (v) S1-S91

F2 -
{Fpm}]
7.0
J k-4
7.5 e
1 < O
] =
B.E'__ . - _&
a
-]
- = G
B.5-
- L-J
9.0
5.5 - <= i & o
———
9.5 3.0 B.5 B.0 7.5 7.0 6.5
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General Papers

LC-MS of 1'b
MS Spectrum

ARKIVOC 2014 (v) S1-S91

*MSD1 SPC, time=1.288 of D:\DATA\201210232012-10-23 08-17-351121023000033.0 MM-ES+APCI, Scan, Frag: 70
1 @
2
Max: 547382
100 - “ o
80
60
40
20 £
1
N
0 L L L o e [ A A B S B e B B S
100 200 300 400 500 600 700 800 m/z
1
HNMR of 1'c
8 %99 mpr IA kKRR nocwonricarams @
o L - = L o L S e R 1500 Acguisition Parameters
| Lﬁ“l‘}l w 'l I W L1400 NAME: 100858~
££-001-39_Proton_dmso_01.£id/f
id
1300 Origin: wnmrs
L1700 Owner: Jjrhong
DATE: Z013-01-13TO0:55:Z21
Solwent: dmso
[0 PULPROG: =Zpul
L1000 TE: 30 C
NS: &
Lsoo SPO1: 359.6 MHz
SWH: ©410.2 Hz
Laoo NUC: 1H
TD: 13132
(=700
F2 - Processing Parameters
600 SI1:
DC:
(=500 LE:
First Point: 0.50
(=400 FT: Hyper Iovert Quadrature
Phase: Manual
I =300 Ph: -44.58
T Bhl: -8.27
1 200
100 Ny N
| A I | N
o N
o A : ,/I\ =
g 4 fa B8 & 100 N MNH
™ T T T T T T T T T T T T T T T T T T T v T
10 9 ] 7 & 5 4 3 2 1 ]
fL {ppm) C13H11N5

'H NMR (400 MHz dmso) 8 9.60 (s, 1H), 835 (s, [H), 8.45 (d, S =47, 2H), 7.81 (s, IH), 7.75 (d,J = 7.9, 2H), 746,/ = 7.8 2H), 724 {t./ =
73 IH)L 675 (t../ =47, H).
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Exact Mass: 237.1
Mal. Wt.: 237.26

®ARKAT-USA, Inc.



30

20

10

B¥C NMR of 1'c
£ H ORI ELE2E 8
5% g faggEs o
' [ N =N |
[
T T T L] T T T T T T
170 160 150 140 130 120 110 100 10

1]
f1 {ppm)

-—-— = = = -
Hutchian Med Pharma

Acguisition Parameters

NAME: 1008&88-

££-001-39 Carbon_dmso_01.£id/1

id

Origin: wvnmrs
Owner: Jjrhong

DATE: 2013-01-15T10:
Solvent: dmso
PULPROG: =Zpul

TE: 20 C

10,49 MHz
: 24509.8 Hz
132
TD: 31875

F2 - Processing Parameters

First Point: 0.0

FT: Hyper Invert Quadrature
Phase: Manuzl

FPhO: 161.36

Phl: -Z0

Sy .
| )\ /[/N
/ ~
N

C13H11NS
Exact Mass: 237.1
Mol. Wt.: 237.26

®ARKAT-USA, Inc.



General Papers

LC-MS of 1'c

ARKIVOC 2014 (v) S1-S91

M5 Spectrum

&0

40

20

<

8

[t ]

e e
e =

*MSD1 SPC, time=1.940 of DADATA\20130114\2013-01-14 14-09-25\FF-001-39.0 MM-ES+APCI, Scan, Frag: 70

Max: 316480

m/ 2
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General Papers

'H NMR of 1'd

—LB9Z
8.15
8.10
8.10
7.54
746
744
6,68
6,61
6,61
6,61
6,61
6.60
6,60

)/
£
;

5.09
{5.07
5.04
5.0z

ARKIVOC 2014 (v) S1-S91

1300

(=1200

1100

1000

105
101
088
100
103
105

'HNMR {400 MHz dimso) & B92 (s, TH), 8.15 (s, 1H), 8.10- 8.11 (m, TH). 7.54(s. 1H), 7.44- 749 (m, IH), 6.66 - 6.68 (m. 1H), 6.60 - 6.63

(m, TH), 5.02 - 500 {m, 2H}.

¥C NMR of 1'd

Ly =
= @

— 155,
— 147

—13731
—1123
— 12539
— 12088
— 11346
— 10988

50
fl (ppm

— 5180

F—

450

=50

-—— - - -
Hutehian Med Phaima

Acquisition Parameters

NAME: 100868~

££-001-1% Proton_dmso_01.fid/f

id

Origin: vrmrs

Owner: Jrhong

DATE: 2012-11-23T2Z:49:22

Solvent: dmso

PULFROG: =Zpul

TE: 25 C

Ns: &

SFOl: 399.61 MHz

SWH: ©410.3 Hz

NUC: 1H

TD: 13132

F2 - Processing Parameters
8I: 32768

DC: 0.0%

LB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manuzl

PhO: 12Z0.56

Phl: -10.588

e F
e e
N F
= S
N NH
C10HIF3N4

Exact Mass: 242.08
Mol. Wt.: 242.2

Hutchivan Med Pharma '
Acquisition Parameters
NIME: 100%68-
f£-001-19 Carbon_dmso_01.£id/f
id
Origin: wnmrs
Owner: jrhong
DATE: Z01Z-11-24T18:37:08
Solvent: dmso
PULFROG: =Zpul

TE: 25 C

NS: 25&

SFOl: 100.49 MH=z
SWH: Z4509.8 Hz
NUC: 13C

TD: 31875

F2 - Processing Parameters
BI: &3536

DC: 0.05

LB: 0.50 Hz

First Point: 0.Z0

FT: Hyper Invert Quadrature
Phase: Manual

PhO: -161.4%

Phl: -2.17

C10HSF3N4
Exact Mass: 242.08
Mol. Wt.: 242.2

®ARKAT-USA, Inc.



General Papers ARKIVOC 2014 (v) S1-S91

LC-MS of 1'd
M5 Spectrum

*MSD1 SPC, time=0.324 of DADATAN2012102412012-10-24 08-27-15\121024000008.0 MM-ES+APCI. Scan, Frag: 70

<
J o
o
o™ Max: 486976
100 —
B0
60
40
20 — .
3]
J hJ o
N g
™~
0 T = T T T T T T T T T T T T T T T T
200 400 600 800 m,/z
1
H NMR of 1’e
% I555 3995 BR FEEE a [ Pamentiea rarma
@ Lo S S S S T R A g ui o e ~ Acquisition Parameters
[ e i iyl 2200 NAME: 100868~
££-31 Proton_dmso 01.fid/fid
| Origin: vnmrs
2000 Owner: Jrhong
DATE: 2012-12-14T18:30:49
1800 Solwvent: dmso
L PULFROG: =Zpul
TE: 30 C
[FLe00 Hs: 2
SFO1: 399.6 MHz
|1400 SWH: 6410.3 Hz
NUC: 1H
T™D: 13132
1200
FZ - Processing Parameters
1000 8I: 32768
DC: 0.05
LB: 0.00 Hz
800 First Point: 0.50
FT: Hyper Invert Quadrature
ls00 Phase: Manual
PhO: 113.70
400 o
|
| 200
F F
IRFEEE ! ! L ="
2 o B a ~ B 200 N/ NH =
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 v T T L
0 95 90 &5 80 F5 70 &5 &0 55 50 45 40 35 30 25 20 L5 L0 05 0.0
f1 {ppm)
C11H11F3N4
'HNMR {400 MHz, duso) & 934 (s, TH). 8.12 (s, 1H), 7.94 - 8.01 (my 1H), 742 {dd..J = 85,24, 1H), 6.79(d, /=84, 1H), 5.14- 523 {m 2H), Exact Mass: 256.09
215(s,3H). Mol. Wt.: 256.23
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General Papers

3C NMR of 1'e

— 15242
— 14679

—139.07
13341
13304

— 12437

11124

11036

AN

—51.76

1747

ARKIVOC 2014 (v) S1-S91

r Hutchion Medi Phama '
Acquisition Parameters

NAME: 100368-

££-31 Carbon dmso 01. fid/fid
Origin: wvrmrs

Owner: Jrhong

DATE: Z012-12-2Z0T04:09:41
Solwvent: dmso

PULPROG: =Zpul

TE: 30 C

NS: z400

SPO1: 100.45 MHz

SWH: 24509.8 Hz

NUC: 13C

TD: 31875

F2 - Processing Parameters

500 8I: 65536
DC: 0.05

r LB: 0.50 Hz
First Point: 0.50

[0 FT: Hyper Invert Quadrature
Phase: Manual

W Ph:
Bhl -

n

-

165.67

1.5%1

i C11H11F3N4
Exact Mass: 256.09
Mal. Wt.: 256.23

100

T T T T T T T T
220 210 200 190 18D 170 160 150

LC-MS of 1’e

T T T T T T T T T
140 130 120 110 100 90 80 7 60

H e

T
S0

T
40

T
30

T
20

10 0

MS Spectrum

*MSD1 SPC, time=0.437 of DADATA20121207\2012-12-07 07-54-341121207000007.0 MM-ES+APCI, Scan, Frag: 70
T )]
| % Max: 359360
100 — o ax:
80
60 —
40
- cb.
20 - 5
i [sd}
0 S | oL : - - - : | — . - : -
200 400 600 800 m/z
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'H NMR of 1'f

Hutchisan Medi Pharma '

3 &N 8% 85 | =43
@ B . R ILRTAT AT 400 e
Acquisition Parameters
I | I /j/ v W NAME: 100868-
££-001-32 Proton_dmso 01.£id/f
250 id
Origin: wrmrs
Owner: jrhong
DATE: 2012-12-12T22:17:13
300 Solvent: dmso
PULFROG: =Zpul
TE: 30 C
NS: 2
250 SFOl: 339.5 MHz
SWH: ©410.3 Hz
NUC: 1H
00 TD: 13132
F2 - Processing Parameters
BI: 327g8
150 DC: 0.05
LB: 0.00 Hz
[ First Point: 0.50
Lioo FT: Hyper Invert Quadrature
Phase: Manual
PhO: 115,39
i Ph1: -4.37
|
I 50
]
= Fo F
l A N AKX
1 A o - o N F
T A A A i) N NH
g g4 83 = 5
- = R - i
L S L L e A B B B B IR R R A BN A A R R R R |
14 13 12 i1 10 9 & 7 (] 5 4 3 2 1 1] -1 -2
f1 {ppm) C11HBF3N5
) Exact Mass: 267.07
HNMR (400 MHz dms o) & 9.84 (s, 1H), 85%(s, 1H), 8.23 (s, IH). 780~ 7.96(m, 1H), 7.70(d,./ = 0.7, 1H), 6.82(d,.f = 8.8 1H), 5.12 - 5.21 .
Mol. WL: 267.21
{m, 2H).
13 ,
C NMR of 1'f
320
23 ¥ &8 RHF¥Eg 2 o o pr— |
" 3 : ] = & L
E E a 5 EH % g 8 G 300 Acquisition Parameters
[ | S | | NAME: 100868~
i fE-001-32 Carbon dmso_01. £fid/f
=280 id
F Origin: wnmrs
Lasn Owner: jrhong
DATE: 2012-12-13T01:54:57
| 240 Solvent: ﬂ:’ns:'.-
PULFROG: =Zpul
TE: 30 C
220 Hs: 254
F SFOL1: 100.49 MHz
200 SWH: 2450%9.8 Hz
| NUc: 130
. 31875
|is0 TD: 31375
Liso F2 - Pm ssing Parameters
SI: 65536
i DC: 0.05
140 LB: 0.50 Hz
I First Point: 0.50
Fiz20 FT: Hyper Invert Quadrature
Phase: Manual
PhO: 220.50
100 Phl: -48.1%9
80
I —_— F F
len W=
I S '____.N\ h><
N F
[0 £ S
L M MH
i | ] 1 e
| 'l L
NN i : a
C11HBF3N5
- Exact Mass: 267.07
Mol. Wk.: 267.21
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 1{){)f1 90] 80 70 60 50 40 30 pii} 10
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LC-MS of 1'f
M5 Spectrum
*MSD1 SPC, time=1.770 of DADATA\20121207\2012-12-07 07-54-341121207000008.0 MM-ES+APCI, Scan, Frag: 70
) =]
| 5 3 378432
100 & Maxs 2
80
60 —
40 —
i [+
_ P
207 &
i S S a— , - | — . — . . .
200 400 600 800 m/z]
'H NMR of 1'g
§ agEs zesgmns -FEE o R
IS = S EAVES s poqaisition Parmmeters
fE£-001-33 Proton_dmso_01. fid/f
1000 id
Origin: wvnmrs
Owner: Srhong
200 DATE: 2012-12-12T23:05:22
Solvent: dmso
PULFROG: =Zpul
e TE: 30 &
Hs: 2
[-700 SFO1: 3%9.6 MHz
SWH: &410.3 Hz
HUC: 1H
[eeo TD: 13132
=500 F2 - Processing Parameters
SI: 327&a38
DC: 0.0%
400 1B: 0.00 Hz
First Point: 0.50
300 FT: Hyper Invert Quadrature
Phase: Manual
PhO: 120.01
=200 PRl -5 40
100 F F
l \\ ..--'N\ ‘><
M N 1 R | /E/N .
7 Moo T Z =~
g aEn @ a 2 N NH
H = = = o =100
T T T T T T T T T T T T T T T 1
9.5 9.0 &5 8, 75 7.0 6.5 6.0 55 5.0 45 4.0 35 1.0 0.5 0.0
ft e C10H8F4N4

HNMR (400 MHz, dimso) & 8.98 (s, TH), 8.13 (s, 1H), 8.07 - 8.08 (my 1H), 7.56 (s, 1H), 743 - 7.52 (m, 1H), 6.71 - 6.7 {m, TH), 5.03 - 5.10jm,

2H),
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Exact Mass: 260.07
Mol. Wt.: 260.19
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B3C NMR of 1'g

gK SEEY & & 5 achisomtieaProma [
§§ ﬁaﬁa a g b Loen Acquisition Parameters
Wi NP I I MAME: 100858
££-001-33_Carbon_dmso_01. fid/f
240 id
QOrigin: vnmrs
Owner: jrhong
220 DATE: Z012-12-13T0Z2:07:27
L Selvent: dmso
| 300 PULPFROG: =Zpul
TE: 20 C
NS: 256
180 SFO1: 100.4% MHz
SWH: 2450%.%8 Hz
NOC: 130
160 TD: 31875
140 FZ2 - Pno sging Parameters
8T: 65536
DC: 0.05
e LB: 0.50 Hz
First Point: 0.50
oo FT: Hyper Invert Quadrature
Phase: Manual
PhO: -146.31
&0 Bhl: -22.45
F F
o F
R =N, ‘><
N F
| " Z /Q/
| I M MH
1 | ! e
N i |
L . . s e o C10H8F4N4
b Exact Mass: 260.07
F20 Mol. Wt: 260.19
L4
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 93 . 133 J0 &0 50 40 30 20 10
LC-MS of 1'g
MS Spectrum
*MSD1 SPC, time=1.316 of D:\DATA20121210\2012-12-10 09-17-341121210000003.0 MM-ES+APCI, Scan, Frag: 70
] 5 ax: 7
100 - a Max 375616
80 —
60 —
40 —
1 s 1]
20+ o
=]
1 - N
J hd
[
o —7—"4—r—
100 200 300 400 500 600 700 800 m./z
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'H NMR of 1'h
& HARATE & & g
o - (-] ]
| o | s S~ 350
300
J =250
=200
150
=100
1
h I | _m
| L )
Y by by
g 89| 3 q A
1 T T 1 T T 1 T L] 1 L
10 9 8 7 5 3 2 1 i)
1 {ppm)
’IINI'\*IR{-'!DIDI\*IIIzdlmo}E9.06{.4. TH), 8.204s, 1H), 8.27 - 823 {m IH), 7.75 (s, IH), 681 - 6.83 {my 1H), 5.12 — 5.20(m, 2H).
13 ,
C NMR of 1'h
g 3 &89 GOR P
g % #84 984 8 i
| IS | Lo
B0
=70
=60
=50
]
30
10

180 170 160 150 40 130 120 110 100 90 80 0 60 5 40 30 20 10

1 fnnm’
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Hutchison heds Phamma '
Acqguisition Parameters
MAME: 100868~
££=001-34_Proton dmso_01. fid/f

DATE: 2012-12-12T22:22:40
Solvent: dmso

F2 - Processing Parameters
8T: 327&8

DC: 0.05

1LB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Fhase: Manual

Fhi: 1

C10HBF3N502
Exact Mass: 287.06
Mol. Wt.: 287.2

Acquisition Parameters

MAME: 100263

££-001-34_Carbon_dmso_01. £fid/f

id

Origin: vnmrs

Owner: jrhong

DATE: 2012-12-13T17:17:00

Solvent: dmso

PULFROG: =Zpul

TE: 30 O
25

5

100. 49 MHz
4509.8 Hz
£
8

First Point: 0.50

FT: Hyper Invert Quadrature
Phage: Manual

Fh0: -151.47

Phl: -9.34

q
W' F F
0_/ = _____,_N\ j
N F
= =
N NH

C10H8F3N502
Exact Mass: 287.06
Mol. Wt.; 287.2
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LC-MSof 1'h
MS Spectrum

ARKIVOC 2014 (v) S1-S91

] &

1 %
100 a
80
60
40

ann o
Faale e

*MSD1 SPC, time=1.840 of DADATA\2012120712012-12-07 07-54-34\121207000010.0 MM-ES+APCI, Scan, Frag: 70

Max: 426176

— :
800 m/z

—937
825
823

—807

— 75l

_<651
659
506
503
501
499

—230

ians By

700

300

(200

(100

(S
-
298 G

096F B——
PP ) W,

o0 e
g4~ b
LT o

L]
f1 {ppm)

PP |G E T o S—

,_.
Iy
=
—
=
—
=
=
w
o -

'H NME (400 Mz dimso) & 9,37 (s, TH), 8.24 (. =4.9, 1H), 807 (s, TH), 7.61 (s, 1H), 6.60 (d, /= 5.0, 1H), 499 - 5.06 {m 2H), 2.30(s,
3H).
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Hiutchison hedi Pharma '
Acguisition Parameters
HEME: 100268~
££-001-37_Proton_dmso_0l. £id/ £
id
Origin:
Owner: ‘rhong
DATE: 2012-12-15T01:59:56
Solwent: dmso
PULPROG: =Zpul
TE: 20 C
Hs: 2
SFOl: 39%.6 MHz
SWH: £410.3 Hz
NUC: 1H
TD: 13132

VOmrs

F2 - Processing Parameters
SI: 327&3

DC: 0,05

LB: 0.00 H=z

First Point: 0.Z20

FT: Hyper Invert Quadrature
Fhase: Manual

PhO: 112.00

Fhl: 0.16

CHy
F F
Ny #N\‘><
I)\ N .
. = S
N MH

C10H10F3N5S
Exact Mass: 257.09
Mol. Wt.: 257.22

®ARKAT-USA, Inc.



General Papers ARKIVOC 2014 (v) S1-S91

3C NMR of 1'i

a RS NEREE: 5 a L Huschizon Meci Pharma ()
@ %g 5 E E E & = b-150 Aoguisition Parameters
[ P [ | | L MEME: 1008 68-

££-001=-37_Carbon dmso_01. fid/

id
I Origin: vnmrs
~130 Owner: jrhong
DATE: 2012-12-15TD&:05:07
120 Solvent: dmso
L PULPFROG: =Zpul
TE: 30 C
Lo NS: 512
i SPOL: 100.4%9 MHz
100 SWH: 24309.8 Hz
NOC: 130
a0 Th: 31875
Lag F2 - Processing Farameters
8I: &5538
I DC: 0.05
7o 1B: 0.50 Hz
First Point: 0.50
] FT: Hyper Invert Juadrature
L Phase: Manual
Fh: 118.23
=0 Phl: 2.77
10

— CH,
% F F
| LD
1 )\ M F
' o N/ MH ~

S 0

C10H10F3NS
Exact Mass: 257.09
Mol. Wt.: 257.22

=10

T T T T T T T T T
220 210 200 190 180 1A 180 150 140 130 120 110 100 90 & T &0 50 40 30 20 1D o =10

LC-MSof 1'i
MS Spectrum

1 {oom

100

80

&0

40

20

*MSD1 SPC, time=1.401 of D:\DATA\20121211\2012-12-11 08-28-15\121211000012.0 MM-ES+APCI, Scan, Frag: 70
b =2}
4 P
wn Max: 205698
. s
4 ®
- @
n
1 - o™
1 N
1 L
T T T T T 1 T T T T T T T T T T T 1 T T T T T T T T T T T T T
100 200 300 400 500 600 m. 2
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'H NMR of 1]

ARKIVOC 2014 (v) S1-S91

- - -
g a3 & 2828 & Hutchisom biess Phomo
°|' ?T IT Lﬂg‘w T 2400 Acquisition Parameters
MNAME: 1003&68-
££=001-36 Proton dmso_ 01, fid/f
2200 id
Origin: vnmrs
2000 Owner: Jrhong
DATE: 2012-12-15T01:56:39
Solwvent: dmso
1500 PULEROG: =2pul
TE: 20 ©
1600 NS: &
SFO1: 39%.6 MHz
SWH: £410.3 Hz
1400 NOC: 1H
™ 13132
1200
F2 - Processing Parameters
1000 SI: 327&8
DC: .05
l-ano IB: 0.00 Hz
First Point: 0.50
FT: Hyper Invert Quadrature
600 Phase: Manual
PhO: 12Z2.03
L00 Phl: -7.85
1
1 (200
| HC Fo A F
| | =N =N
I ” | /L /E/\N F
T ' 1 A
=1 53 =2 3 i 200y M NH
I T L T T T L] T Ll I 1 T L) T T L] 1
14 13 12 11 10 9 8 [ 5 4 3 2 1 [i] 1 2
fi {ppm)
C10H10F3N5
'H NMR (400 MHz, divso) & 9.29(s, 1H), B.25 (s, 2H), R04 (s, TH), 7.58 (s, 1H), 502 {q,./ = 9.1, 2H), 2.08 {5, 3H). Exact Mass: 257.09
Mol. Wt: 257.22
13 H
C NMR of 1'j
T8 NBERED 2 N [-340 Huchison e Prama ()
§§ aa%aa@ o hoA Acquisition Parameters
R = I I 320 MAME: 100868~
§ ££-001~-36_Carbon_dmso_01. £id/ £
=300 id
r Origin: vnmrs
280 Owner: jrhong
DATE: 2012-12-15T05:42:46
260 Solvent: dmso
| PULEROG: =Zpul
L340 TE: 30
NS: 512
SFO1: 100.4% MH=z
220 SMH: 24509.8 Hz
I HOC: 130
[-200 TD: 31875
180 F2 - Processing Parameters
[ 8I: 65536
160 DC: 0.05
o IB: 0.50 Hz
140 First Point: 0.50
L FT: Hyper Invert Quadrature
120 Phase: Manual
PhO: 187.80
Lioo Fhl: -10.03
FBO .0 F F
3
' I SN =N ]
i i | &0 | N F
. = e
1 o M MH
=20
i | l . C10H10F3N5
. 0 Exact Mass: 257.09
I Mal. Wt.: 257.22
20
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 &0 50 40 30 20 10 [}
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LC-MS of 1]
MS Spectrum

ARKIVOC 2014 (v) S1-S91

*MSD1 SPC. time=1.571 of DADATAZ2012121002012-12-10 12-59-281121210000008.0 MM-ES+APCI, Scan, Frag: 70
7 2]
- 5
100 o Max: 386752
80
B0 —
40 —
i ®©
20 2
i ol
- .
100 200 300 400 500 600 m/z
"H NMR of 1’k S
5 3gEy 5533 5 o .
Acguisition Parameters
R = | 280 MAME: 100862~
££-001-38 Proton dmso_ 01, fid/f
260 id
Origin: wvnmrs
240 Owner: jrhong
DATE: 2012-12-15T02:03:18
220 Solvent: dmso
FULFROG: =Zpul
200 TE: 30 C
HNS: 8
180 SFO1: 39%.6 MHz
SWH: ©410.3 Hz
~160 NUC: 1H
TD: 13132
=140
F2 - Processing Parameters
120 SI: 22763
DC: 0.05
[~100 1B: 0.00 Hz
First Point: 0.30
80 FT: Eyper Invert Quadrature
1 | Phase: Manual
&0 PhO: 114.07
Fhl: 0.%9&
10
F F
Lag HiC M N
L o N F
oy iy i) N S
§ 5353 i 5 20
I T L} T T L T T I I T T L) T T T 1
14 13 12 1 0 9 8 5 3 2 1 0 1 2 C10H10F3NS

]
fi (ppm)

'H NMR (400 MEz dmso) & 9.24 (s, 1H), 8.10(s, 1H), 8.0 (s, 1H), 7.95 (s, 1H), 7.56 (s, 1H), 5.00 - 506 (m, 2H), 2.28 (s, 3H).
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Exact Mass: 257.09
Mol. Wt.: 257.22
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3C NMR of 1’k

12458
120,91

— 150,24
140,68
140,27

L
—132.78

—125.54
N
N

—52.16

ARKIVOC 2014 (v) S1-S91

70
&0
50

k40

o

10

T T T T T T T T T T " T " 1T " T " T T "1
220 240 200 150 180 1% 160 150 140 130 120 110 100 S 8 TO 6D

1 (ppm)
LC-MS of 1'k
M5 Spectrum

Hurcrison Mecsromo (G

Acquisition Parameters
NAME: 1003688~

££-001-38 Carbon dmso 01, fid/f
id

Origin: wnmrs

Owner: jrhong

DATE: 2012-12-13T0&:27:27
Selvent: dmso

PULFROG: =Zpul

TE: 30 C

Ns: 512

SFOLl: 100.4% MHz

SWH: 24509.8 Hz

NUOC: 130

TD: 31875

F2 - Proce
8I: &5
DC: 0.0F
IB: 0.30 H=z

First Point: 0.50

FT: Hyper Inwvert Quadrature
Fhase: Manual

Phl: 176.99

Phl: -1Z.58

F F
I HiC N
bao = =N
| hY
N F
20 e S
, N NH
Ho

C10H10F3N5S
Exact Mass: 257.09
Mol. Wt.; 257.22

*MSD1 SPC, time=1.628 of D:\DATA\20121211\2012-12-11 08-28-151121211000013.0 MM-ES+APCI, Scan, Frag: 70
7 o
1 %l Max: 115336
100 o ax:
80
60
40
] &
204 o EE
. N
0 . e . SRR . , . | . . : T .
200 400 800 800 m/z
AM Ff A Foaann 2 T T T e ER Y R o . A
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'H NMR of 171

ARKIVOC 2014 (v) S1-S91

533z AR BEEARAR oo vaoensnns
isition Parameters
Wﬂ-ﬂ Acquisi
| l l L-_‘_ék"l HAME: 100868~
220 ££-001-40_Proton_dmso_01. fid/f
id
200 Origin: vnmrs
Owner: jrhong
DATE: 2013-01-15T0Q0:53:45
j J J f 180 Solvent: dmsc
160
SFO1: 39%.6 MHz
140 SWH: 410.3 Hz
WOC: 1H
Liao ™ 13132
100 F2 - Processing Parameters
SI: 327:8
DC: 0.05
B0 ILB: 0.00 He
First Point: 0.50
Lo FT: Hyper Invert (uadrature
Fhase: Manual
FhO: -40.&0
(=0 Phl: -21.381
20
Sy ,.-“\
A A | N
o = S
AR P B o N MH
2 @ |5 HE HTH
= = o L=t R ia o Ma [=-20
T L) T 1 T T L) T I L] T T
11 10 9 1 7 ] 5 4 3 2 i 1]
1 oo C17H13N5
Exact Mass: 287.12
"H NMR (400 MHz, divso) & 9.92 (s, 1H), 9.24(s. 1H), 8.84 (s, [H). 7.94 (s, 1H), 7.79 - 7.88 (my, 4H), 7.47 - 7.50 (. 2H), 7.24— 7.33 (m 3H). Mol. Wt.: 287.32
13
C NMR of 1'l
SER AT ELE | Hustchison Mec Phamea
g g 5 g EE ﬁaagg Acquisition Parameters
[ (Y I S 240 MAME: 100268~
££-001-40 Carbon_dmso_01. £id/f
id
[-220 Origin: wvnmrs
Owner: jrhong
Lo DATE: 2013-01-15T11:27:38
Solwvent: dmszo
PULFROG: =Zpul
TE: 20 C
180 NS: 324
SFO1: 100.4% MHz
Liso SWH : 2-!?09.8 Hz
NUC: 1:iC
[ Th: 21875
140
| F2 - Processing Parameters
8I: 65536
120 DC: 0.05
| LB: 0.50 Hz
First Point: 0.50
[-100 FT: Hyper Invert Quadrature
L Phase: Manual
FhO: 156.57
&0 Phl: -20.8%
=60
L S N
N \
=40 N
/ 1““"-..
| I M MH
20
L, | “ IH i - C17H13N5
bosne ke o Exact Mass: 287.12
3 Mol. Wt.: 287.32
20
T T T T T T T T T T T T T T T T
160 150 140 130 120 10 100 &0 50 40 30 i) 10
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LC-MSof 1l
MS Spectrum x'l [""/ \ = L'"J/V//J
*MSD1 SPC, time=2.252 of DADATA\2013011412013-01-14 15-05-581130114000007.0 MM-ES+APCI, Scan, Frag: 70
1 <
1 2
100 — o Max: 54352
80
60
40
| >
4 (g
20 — \
0 I.J.I.I..LIA. ! e '.J“L ILJJII I Y A S P - . . . I . . .
200 400 600 800 m/z
'H NMR of 1'm S
57 g933%F A 82 & o isitme 9
Acguizition Parameters
l | '\,'\/ Lq l./\l P) | 1400 HEME: 1002c8-
££-001-41 Proton dmso_01. fid/f
Li3m id
Origin: wnmrs
-1200 Owner: jrhong
DATE: 2013-01-23T23:36:30
J’ J JJ Jl H [ [ 1100 Solwvent: dmso
PULPROG: =Zpul
oo TE: 30 C
NS: 2
900 SFO1: 3%5.6 MHz
SWH: £410.3 Hz
00 NOC: 1H
Th: 13132
=700
F2 - Processing Parameters
60D 8T: 32768
DC: 0.0%
500 IB: 0.00 Hz
First Poimt: 0.50
400 FT: Hyper Invert Quadrature
Phase: Manual
300 Fhl: -51.54
Fhl: -4.84
200
| |
T =100
J | l‘ i I A l I LA A {@C" ==t ey
S S VA S v ) N ©
8 993 58399 8 A e
T T T T T T T T L} 1 I
10 9 g 7 fl{ppmjs 3 2 1 1] C17H14N60

'H NMER(400 MHz, diso) & 990 (s, 1H), 9.24 (s, 1H), 8.80 (s, 1H), 8.64(d, J= 2.8, 1H), 815 - 825 {m, 1H), 791 (s, 1H), 7.87 (d../ = 810,
1H), 7.78(d, ./ = 6.8, 2H), 7.33 {1, = 7.6, |H), 6.95 {d, .J = 8.9, 1H), 3.89 (s, 3H).
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Exact Mass: 318.12
Mol. Wt.: 318.33
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¥C NMR of 1'm

162.71
161.93

s
—158.80

I8 Reoahsa 8
7% ASA08S 5
[ SN

—53.93

ARKIVOC 2014 (v) S1-S91

130 Fittvson Mes Phorma '
+ Acquisition Parameters
Lizo HAME: 100268~
££-001-41 Carbon dmso 01, £fid/f
I id
Liip Origin: wnmrs
Owner: jrhong
I DATE: 2013-01-24T03:23:326
100 Solwent: dmso
FULFROG: =Zpul
I TE: 30 O
a0 HS: 150
SFOL1: 100.4% MHz
SWH: 24509.8 Hz
=80 NOC: 130
L T™: 31875
70 -
F2 - Processing Parameters
I SI: €553
e DC: 0,05
IB: 0.50 H=
First Point: 0.Z0
beo FT: Hyper Invert Quadrature
Fhase: Manual
I FhD: 157.32
= Phl: -1%.86
30
AOOUs g
20 N NH °
10
C17H14MN60O
Exact Mass: 318.12
Mol. Wt.: 318.33
1o

T T T T T T T T T
20 210 200 190 180 1M 1€

LC-MS of 1'm

150 140 130 120 110 100

f1 (ppm

T T
@ =

T T T T T T
70 &0 5 40 3 20

MS Spectrum

*MSD1 SPC, time=2.082 of D:\DATA\20130123\2013-01-23 14-0243'FF-41-2.0 MM-ES+APCI, Scan, Frag: 70
) w
] ©
100 — o Max: 90528
80
B0 -
40 —
4 CDl
42}
J =
| q
20 @
. [=]
[Te]
. 1]
0 T 4 T t T f T = T T T T
200 400 600 800 m/z]
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'H NMR of 1'n

ARKIVOC 2014 (v) S1-S91

EERE 5§ &
LT el ~”
e B B g |
| |
| . I | .
R !
@ 3 12 4w s 8 7 & 5 4 3 2 1

]
f1 {ppm)

H NMR (400 MHz, diso) & 8.70(d,.f = 49, 2H), 8.33 (s, TH), 8.00(s, 1H), 7.21 {1,/ = 49, 1H]}, 3.88 (s, 3H).

B¥C NMR of 1'n

—161.10
—157.86

—139.09

—129.23

J

—132.76
—118.79

—383.35

=500

30

20

20 210 200 150 180 1 160 150 140 130 10 1&0{

T T
100 90

rnm|

T
1)

T T T T T T
0 60 50 40 30 20
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Hutchispn Medi Phama '
Aoquisition Parameters
HAME: 100268
££-001~-% Proton_dmso_01.fid/f3i

! VRmES
Jjrhong
1 2012-09-28T22:59:22

1 399,61 MH=z
1 &410.3 Hz

TD: 12132

F2 - Processing Parameters
SI: 327&3

DC: 0,05

IB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature

Phase: Manual
Fh: 127.31
Fhl: -10.81
)
=
N \ \N
/
M
\
CH,
C8HBN4

Exact Mass: 160.07
Mol. Wt.: 160.18

Hutchison Medi Phoma '
Acguisition Parameters
MNAME: 100888~
££-001-9 Carbon dmso 01l.f£id/fi
d
QOrigin: wnmrs
Jjrhong
2012-09-29T18:24: 3¢
: dm=o
1 s2pul

&
1: 100.4% MH=z
4509 .8 Hz

7 Lo

s
o

ocessing Parameters
SI:

B8

First Point: 0.Z0
FT: Hyper Invert Quadrature

Fhage: Manual
Ph0D: -26.78
Bhl: -3.10
@
-
N \ \N
/
M
N\
CH,
CBHBN4

Exact Mass: 160.07
Mol. Wt.: 160.18

®ARKAT-USA, Inc.



General Papers

LC-MSof 1'n
MS Spectrum

ARKIVOC 2014 (v) S1-S91

161.0

L
(e

*MSD1 SPC, time=0.693 of DADATA201209291120725 2012-09-29 14-12-531120829000006.0 MM-ES+APCI, Scan, Frag: 70

Max: BB4B832

I 1
100 200 300

I
500 m./Z]

752
749
671
.70
.70
(7]
514
512
509
507
333

2131 5—-—

1047

100-5

0981
106-T

T T T T T
60 55 50 45 40 35 30 25 20 15 10 05 00
fL (ppm)

w
in
w
=]
@
in
@
=]
g
n
=
=
=
n

'HNMR (400 MHz, dso) & 8.17 - 8,18 (my 1H), 807 (s, 1H), 7.72 (s, 1H), 749 7.53 (my, TH), 6.68-6.71 (i 2H), 507 - 5.14 (m, 2H), 3.33 (s,
3H).
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300
200

100

J L 1 1 -~y ifg
I-I-I
w
b
~
T

Fiutchison e Pharma '
Acguisition Parameters
HAME: 1008&68-
GC-05_ Proton_dmso 01. £id/fid
Origin: wnmrs
Owner: Jrhong
DATE: 2012-12-27T23:5%:31
Solwent: dmso
PULFROG: =Zpul
TE: 30 C
HS: 2
SFO1: 39%.6 MHz
SWH: £410.3 Hz
NUC: 1H
TD: 13132

F2 - Processing Parameters
SI: 327e8

DC: 0.0

IB: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

FhD: -44.55

Fhl: -13.55

F. F
N F
= =
o

CHa
C11H11F3N4

Exact Mass: 256.09
Mol. Wt.: 256.23
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¥C NMR of 1'0

Hutchison heds Pharma

ol 5 Acquisition Parameters

HAME: 1008c3-
GC=-05_Carbon_dmso 01. £id/£id
Origin: wnmrs

Owner: jrhong

DATE: 2012-12-28T02:31:54
Solwvent: dmso

FULPROG: =Zpul

TE: 30 O

HE: &3
150 SFO1:

—157

—147.82
_—137.73
~=136.23

—12592

—126.26
—122.70
—113.70
—107.93
33
36

2
100. 49 MHz
SWH: 2450%.8 Hz
WUC: 130
TD: 218

75

First Point: 0.50

FT: Hyper Invert Quadrature
Phase: Manual

Fh0: 154.4%

Fhl: -19.05

1
[ CH,
r |I ! l C11H11F3N4
™ Exact Mass: 256.09
Mol. Wt 256.23

LC-MSof1'o
MS Spectrum

*MSD1 SPC, time=0.182 of DADATA\2012122612012-12-26 10-39-55\121226000002.0 MM-ES+APCI, Scan, Frag: 70
1 <

B
o Max: 436992

ha

[=]

|
AE 0 N
Zzoot

I
800 m/z
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General Papers

'H NMR of 1'p

ARKIVOC 2014 (v) S1-S91

HE 2 HNSREERaE R 2328
Ll o S M I < R S o
SN S e L1800
L1600
- o
L1200
(~1000
200
600
L40o
1 =200
! i
. i . ‘ ,
21 ) T
EES E 3
50

- 88—
198=T
199=

T T T T
45 4.0 15 30
f1 {ppm)

T T T T T
25 2.0 15 10 0.5

'H NMR (400 MHz, dgo) § 7.75 (s, TH), 7.65 (s, 1H), 7.46 (s, 1H), 7.10- .14 {ny 2H), 6.76 - 6.78 (m, 2H), 6.63 (1,./ = 73, 1H), 499 - 506 (q../

9.1, 2H).

Page S78

Hutchison Meds Phama
Aoquisition Parameters
MAME: 1008&3-
££-001-10_ Proton dmso_ 01, £id/
id
Origin: vnmrs
Owner: jrhong
DATE: 2012-09-29T16:57:45
Solvent: dmso
FULEROG: =2Zpul
TE: 25 C
Hs: 3
SFOL1: 399,61 MHz
SWH: €410.3 Hz
NUC: 1H
TD: 13132

F2 - Processing Parameters
8T: 327e3

DC: 0.05

IB: 0.00 Hz

First Peint: 0.350

FT: Hyper Invert Quadrature
Fhase: Manual

Fh0: 147.31

Fhl: -33.27

F F
=N “><
N F
o
NH

C11H10F3N3
Exact Mass: 241.08
Mol. Wt.: 241.21
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General Papers ARKIVOC 2014 (v) S1-S91

BC NMR of 1p

50
el B ORE S=2 & = Fastchison ek Pharme
k4 88 A5 32 I Acquizition Parameters
| | | l | | | | HAME: 100268~
45 ££-001-10 Carbon dmso_01. £fid/f
id
Origin: wnmrs
Owner: Srhong
o o . .
DATE: 2012-0%-25T19%:55:29
Solwvent: dmso
FULFROG: =Zpul
Las TE: 25 C
NS: 256
SPOl: 100.4% MHz
SWH: 24509%.8 Hz
=30 HUC: 130
TD: 21875
Lag F2 - Pr ssing Parameters
BI: &553¢
DC: 0.05
1B: 0.50 Hz
20 First Point: 0.50
FT: Hyper Invert Quadrature
Fhase: Manual
FhO: -37.32
15 Fhl: 5.%2
F F
M
—
L X
N F
—
MNH
C11H10F3N3
Exact Mass: 241.08
s Mol. Wt.: 241.21
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 20 o] 70 &0 50 40 ] 20 10 1]
f1 {ppm}
’
LC-MS of 1'p

MS Spectrum

*MSD1 SPC, time=1.883 of DADATA\201209281120725 2012-09-28 08-21-181120928000004.0 MM-ES+APCI, Scan, Frag: 70
T (=]
] @ Max: 663872

100 - o ax: 7

80—

60 —

40 5
] @

20+ q
4 (4 ¥]

0 T t T T T T T T T T T T T T T T T T T T
200 400 600 800 m/ 7]
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General Papers

'H NMR of 1'q

ARKIVOC 2014 (v) S1-S91

- -

g 232 BRAZA oS8 8 ekl on Medlina
‘T w‘"i:‘;:f Th\w: m"“w Acquisition Parameters
550 MAME: 1008 68~
££-001-11_ Proton_dmso_01. £id/f
Lo id
Origin: wnmrs
Owner: jrhong
450 DATE: 2012-0%-28T23:33:17
/ Solvent: dmso
PULFROG: =Zpul
400 TE: 25 C
Hs: 8
[-350 SFOLl: 359,61 MHz
SWH: ©410.3 Hz
WUC: 1H
300 TD: 13132
250 F2 - Proecessing Parameters
SI: 327e8
DC: 0,05
200 IB: 0.00 Hz
First Point: 0.50
l1so FT: Hyper Invert Quadrature
Phase: Manual
PhD: 133.39%
100 Fhl: -24.31
=50
[+]
i . L - L, . ek
— Ay o o \l/;l\ J:/\ ‘><
3 533 3 s | n—F
= Add d - w 50
T T T T T T T T T T T MH
11 10 9 8 7 ] 5 4 3 2 1
f1 {ppm)
C10H8F3N502

'H NME (400 MHz dirso) & 9.40 (s, 1H), 8.14(d,./ =9.1, 1H), 8.04(d,.J = 2.8, TH), 8.01 (s, [H), 767 (/= 0.5, 1H), 7.25 (ddl. ./ = 9.1, 2.9, 1 H),

509(q.J = 9.1, 2H).

Exact Mass: 287.06
Mol. Wt: 287.2
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BC NMR of 1'q

[ nE FAA99 P r Hustchison hedt Phama '
E&H aﬁ aaaﬁ% o 32 Acquisition Parameters
e LW N | I MBME: 100863~
30 ££-001-11_Carbon_dmso_01. fidy
r id
p=28 Origin: wnmrs
L Owner: Jrhong
2 DATE: 2012-09-29T22:51:34
L Solvent: dmso
=24
22
20
18
16
14
L50
12 =rt Juadrature
10
La
&
o]
n E .
+
N N
O./ S ___,_N\ ‘><
o LN F
MNH

C10H8F3N502
-4 Exact Mass: 287.06
I Mol. Wt.; 287.2

160 150 140 130 120 1o 100
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General Papers

ARKIVOC 2014 (v) S1-S91

LC-MS of 1'q
MS Spectrum
*MSD1 SPC, time=1.657 of DADATA\201210084 120725 2012-10-08 16-40-100121008000004.0 MM-ES+APCI, Scan, Frag: 70
1 @
i P~
ﬁ Max: 234304
100 — A
80
60 —
40
] o | o
=
20 - 2|8
-]
y E g
§ : o w
® © L
200 400 600 800 m/ 'z
H NMR of 1'r
33 RRE =AARAAAS B3 L2500 ——
Acguisition Parameters
V L\N IW_‘ | [ HRME: 100268-
2600 ££-001-14_Proton_cd3od 01.fid
f£id
2400 Origin: wnmrs
Owner: Jrhong
2200 DATE: 2012-10-15T01:02:17
Solwent: cdiod
(=2000 PULPROG: =Zpul
TE: 25 O
1200 HS: #
SFOLl: 35%. &1 MHz
Lisoo SWH: 54107 Hz
HUC: 1H
1400 TD: 13132
~1200 F2 - Processing Parameters
SI: 32763
=1000 DC: 0,05
LB: 0.00 Hz
First Point: 0.50
| e FT: Hyper Invert Juadrature
oo Phase: Global
(00
(=200
| ILI | |
L o
) 1ot 11
B S 5558 RE [
I T T T I T T T I T T T T
9.0 85 B0 7.5 7o 6.5 6.0 55 50 f {p:;-ij 4.0 35 15 15 0.0 C10H11N3

'H NMR (400 MHz, cdsod) & 542 - 843 (my 1H), 7.70- 7.74 (my 1H), 741 (s, 1H), 7.32(s, 1H), 7.27- 7.32(m, 1H), 7.21 - 724 (my 1H), 3.95 (s, 2H),

380(s, 3H).

Page S82

Exact Mass: 173.1
Mal. Wt.: 173.21

®ARKAT-USA, Inc.



General Papers

BC NMR of 1'r

ARKIVOC 2014 (v) S1-S91

g 2AR 8 59 o, [ nm——
i i F e Mo s i
g g Eﬂ L] ag: oo Apgquisition Parameters
| [ P | 130 HAME: 100863~
££-001-14 Carbon cd3od 01.£fid
fid
120 Origin: vnmrs
Owner: jrhong
Lito DATE: 2012-10-15T01:03:57
Selwvent: cdiod
I PULFROG: =Zpul
100 TE: 25 ©
| NS: 256
SPO1: 100.4% MH=z
e SWH: 24509.8 Hz
- NOC: 13C
len TD: 31375
I F2 - Pr ssing Parameters
70 8I: ©5536
o DC: 0.05
Lo 1B: 0.50 Hz
First Point: 0.50
I FT: Hyper Invert Quadrature
oo Fhase: Manual
| Fhd: 156.51
Fhl: -1.33
[0
| L
| | Lag
! 20
| 5
I
| ‘ i X
L =0
H C10H11N3
o Exact Mass: 173.1
Mol. Wt.: 173.21
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 10 160 150 140 130 120 110 10D 90 & A0 &0 S0 40 30 20 10 o0 -10
1 (ppm
’
LC-MSof1'r
T T T T T T T T T T T T I T T T T T T T T T T T
MS Spectrum 0.5 1 1.5 2 2.5 min

*MSD1 SPC, time=0.182 of D:\DATA\201210141120725 2012-10-14 14-10-38\026-0201.0 MM-ES+APCI, Scan, Frag: 70
h o
I ﬁ: Max: 561344
100 | — P B
80
60—
40
| ®©
204 $
J i
|
0 r . T 1 . . + T ' r . T . r r I . ;
200 400 600 800 m/ 7
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General Papers

'H NMR of 1's

ARKIVOC 2014 (v) S1-S91

g = go g3 z53s a3

| R SOP Y
600

| [ f -~
=400
300
200
=100

| Ly

| i L .

T 7o T o)

. ' i — 1 1 ; T

[ 5
f1 {ppm)

'H NMR {400 MHz dinso) & 1033 (s, 1H), B.18 (s, IH), 7.70(s, 1H), 7.56(d, ./ = 8.4, TH), 7.51 (s, 1 H), 7.05 (d,.J = 84, 1H), 5.07 - 5.14{m, 2H),

381 (s, 3H) 3.80 (s, 3H).

Page S84

Fiuachison he Pharma .
Acquisition Parameters
NEME: 100268-
£E=001=30 Proton dmso_01. fid/f
id
Origin: wnmrs
Owner: Jrhong
DATE: Z012-12-05T01:24:09
Selwvent: dmso
PULPFROG: =Zpul
TE: 25 C
Ns: 8
SPOLl: 399.& MHz
SWH: c410.3 Hz
NUC: 1H
TD: 13132

F2 - Processing Parameters
8T: 32768

DC: 0.05

1B: 0.00 Hz

First Point: 0.50

FT: Hyper Invert Quadrature
Fhase: Manual

Ph: 113.4¢8

Fhl: -4.32
e F
N
i K}“%F
MNH
0
Hie™
C14H14F3N303

Exact Mass: 329.1
Mol. Wt.: 329.27
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¥C NMR of 1's

—163.73
—151.99
— 14878

—132.75
—126.56
111.42
Hi3+

—133.25

\121.16
<

56.07

56.05
—51.78

L

LC-MS of 1's

M5 Spectrum

- = = -

Hutchison Medi Phamma

Acquisition Parameters

MAME: 1008c68-

££-001-30_ Carbon dmso_01. £id/£
id

Origin: wnmrs
Owner: Jjrhong
DATE: 2012-12-05T02:21:47
Solwvent: dmso

First Poimt: 0.30

FT: Hyper Invert Quadrature
Phage: Manual

Eh0: -1g1.23

Phl: 10.23
M F ’
O
NH
o
H,C"’G
C14H14F3N303

Exact Mass: 329.1
Mol. Wt.: 329.27

100

80

60

40 —

20

(e

=2
&
™

L .Y
(s gy

*MSD1 SPC, time=1.713:1.883 of D:\DATA\20121204\2012-12-04 07-04-471121204000057.0 MM-ES+APCI, Scan, Frag: 70

Max: B8B7568

T T T T T

I T
700 800 m/z
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General Papers

'H NMR of 1"t

4500

3500

2500

500

. IREE £
- LI m
B |
I
[}
I J I
¥y i
I Iz T
b 3 3 b}
I T 1 1 T I L) U U L) I 1 I
0o 95 90 85 8.0 75 7.0 6.5 6.0 55 50 4.5 4.0 is 3.0

fL (ppm]

H NMER (400 MHz, dimso) & 898 (s, 2H), 8.32 (s, 1H), 8.03 (s, 1H), 3.86 (s, 3H),

Page S86

ARKIVOC 2014 (v) S1-S91

Hutchison Meck Phama '
Acquisition Parameters
MAME: 1002688~
££-001-7_Proton dmso_01.£id/fi
d
Origin: wnmrs
Owner: jrhong
DATE: 2Z012-0%-28T22:55:48
Solvent: dmso
FULFROG: =Zpul
TBE: 25 O
NS: &
SFOL1: 3%%. 61 MHz
SWH: ©410.3 Hz

HUC :
TD:

F2

SI:
DC:
1B:

1H
13132

- Processing Parameters

32768
0.05
0.00 Hz

First Peint: 0.50

FT: Hyper Invert Quadrature
Fhase: Manual
FhO: 127.87
Phl: -4.85%
Cl N
T =
N =
W
/
N
A
CHa
C8H7CIN4

Exact Mass: 194.04
Maol. Wt.: 194.62
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3C NMR of 1't

®E 8 g9 | g w Hutchison hedi Pharma '
GiA 5 AR B -4 100 Acguisition Parameters
N [ | | NAME: 100868~
f£=-001-7 Carbon_dmso 01.fid/f:
a0 d
Origin: vnmrs
F Owner: Jrhong
DATE: 2012-09-23T18:12:03
e Solwent: dmso
70
&0
=50
First Point: 0.50
o FT: Hyper Invert Quadrature
Phase: Manual
PhO: -42.42
30 Phl: 1%.32
L Cl N
\( [
I 2 |
N /
I \ \N
Fio !
| M
| ‘ ‘ | | Y
| Ll ., CHy
C8H7CIN4
F Exact Mass: 194.04
1o Mol. Wt.: 194.62

r 1T 717 T T T T T T T *FT T *¢% T " 1T " 7T 1T T " T "1
2101103):)1901.&31'.01501501401301201f1101(:;3‘n83?06050403-020100-10
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General Papers ARKIVOC 2014 (v) S1-S91

LC-MSof 1"t
M5 Spectrum

*MSD1 SPC, time=1.174 of D:\DATA\20120929\120725 2012-09-29 14-12-531120929000005.0 MM-ES+APCI, Scan, Frag: 70
1 =
) ©
100 - - Max: 203008
80 —
Tl
1 =]
o
60 S
i =]
40 —
] 3
- 5
20 & T
1 o q
j<=]
[ | .
0 R . | ; ; . [ : . , | ' - - - . : :
200 400 600 800 m/ Z
1
H NMR of 1'u
H E8s 89 B2 5 ] Hiochis om ek P '
= T I Y] ] e
Acquisition Parameters
| "Al rA‘J v | HBME: 100863~
ff=001-22 Proton dmso_01. fid/f
700 id - -
Origin: wnmrs
Owner: rhong
oo DATE: 2012-12-22T00:47:17
Solvent: dmso
I PULPROG: =Zpul
TE: 30 C
500 Hs: &8
SFOL1: 399.& MHz
SWH: £410.3 Hz
NUuC: 1H
00 Th: 13132
F2Z - Processing Parameters
8I: 32763
300 DC: 0.05
IR: 0.00 Hz
First Point: 0.50
200 FT: Hyper Invert Quadrature
Phage: Manual
PhO: 117.68
Fhl: -0.1%
| 100
1
- Q5
]
J 0 = \N \\ ,I CHy
L o J T
EEELE 3 A —
T T T T T T T T T T T T T T T T 1 0=N‘
14 13 12 1 i} ] B 7 ] 5 4 3 2 1 1] -1 2 N
fi {ppm) o
. COHBN403
'H NMER (400 MHz d & 953 (s, TH), 868 (.S = 2.6, TH), 8.51 (s, TH) 8.200dd, /= 9.0, 2.8 TH), 6.99 (d../ = 9.0, 1H), 3.89 (s, 3H
{ 150) (5. TH), B69( ). 851 (s, 1) B.20¢ ). 6.99( ). 3.89 (s, 3H). Exact Mass: 220.06
Mol. Wt.: 220.18
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3C NMR of 1'u

7 ¢ dna @ e F350
g A5 888 3 ¥
| S | I L
300
250
200
150
=100
[
| ] |
]
‘ 5o
l
| |
)
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 150 180 1A 16D 150 140 130 120 110 100 90 80 70 &0 50 4D o 20 10 (1] -10

LC-MS of 1'u

f1 (ppm)

Hutchis o ech Fhoma '

Acquisition Parameters
HEME :

Origin: vnmrs
Owner: jrhong
DATE: 2012-12-22T0%9:18:01
Solwvent: dmso

SFO1: 100.4%9 MHz
SWH: 2450%9.8 Hz
NUC: 13C
TD: 31875

F2 - Processing Parameters
5536

E5536
DC: 0,05
LB: 0.50 Hz
First Point: 0.50
FT: Hyper Invert Quadrature
M

Fhase:

Phi:

Phl:
(o]
i
N

COHBN403
Exact Mass: 220.06
Mol. WL 220.18

M5 Spectrum

*MSD1 SPC, time=1.713 of D:\DATA\20121221\2012-12-21 10-09-34\121221000004.0 MM-ES+APCI, Scan, Frag: 70
7 =
N axe g
100 — o~ Max: 107968
80 —
60 —
40 —
20 - T.
N
a2
st
. . o |
8] Tt L |" — 7T T T T T T T — T T T
100 200 300 400 500 600 m/ 2
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General Papers

'H NMR of 1'v
3 8 58
|

l’: 7a5
FE0
758
756
748
746
74

@

ARKIVOC 2014 (v) S1-S91

Hutchison hedk Pharma '
700 Acquizition Parameters

HAME: 100268~

££-001-21 Proton_dmso_0l.£id/f
id

=600 Origin: vnmrs

Owner: Jjrhong

DATE: 2012-12-21T20:45:00
Solvent: dmso

PULPROG: =Zpul

TE: 20 C

Hs: 8

SFOLl: 399%.6 MHz

SWH: ©410.3 Hz

NUC: 1E

TD: 13132

F2 - Processing Parameters
8I: 327&8

DC: 0.0%

LB: 0.00 H=z

First Point: 0.50

FT: Hyper Invert Juadrature
Phase: Manual

Ph: 116.594

Phl: 0.73

[-300

[-200

1005
0721
2iZeg

136-4

" o taree

5
fL (ppm)

"H NMR (400 MHz diso) 8 9.64 (s, TH), 835 (s, 1H), 7.95 - 7.97 (m, 2H), 7.56 - 760 (m, 2H), 744 - 748 (m, 1 H).

Page S90

COH7N302
Exact Mass: 189.05
Mol. Wt.; 189.17
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General Papers ARKIVOC 2014 (v) S1-S91

o RRTE S [F2600 Hustihis on e Phamma '
ﬁ § gg g g Acquisition Parameters
HAME: 100868~
I t‘-‘_“‘W/ l 24 ££=001-21 Carbon dmso_01. £id/f
r id
L2200 Origin: wvnmrs

Owner: jrhong
DATE: 2012-12-22T02:20:4%9

2000 Solwvent: dmso
PULFROG: =Zpul

[ TE: 30 O

(1800 H3: 632

SFOLl: 100.4% MHz
SWH: 24509.38 Hz

1600 HUC: 13C
L Th: 31875
Lo F2 - Processing Parameters
r SI: &553¢
L1300 DC: 0.05%
1B: 0.50 Hz
First Point: 0.E0
k1000 FT: Hyper Invert Quadrature
Phase: Manual
I FhO: -164.56
800 Phl: -11.34
1600 Il
+
L O/N
=00 \
|
L 4
N
1 ’ [-200
| ||1‘ |
e !
d | A L
0 COH7N302
T T T T T T T T T T T T T T Exact Mass: 189.05
140 130 120 1o 100 90 20 “ I-;O &0 50 40 30 20 10 Mol. WL+ 189.17

LC-MS of 1'v
MS Spectrum

*MSD1 SPC, time=1.798 of D:\DATA\201210292012-10-29 09-03-061121029000005.0 MM-ES+APCI, Scan, Frag: 70
] :
100 - — Max: 107800
80
B0 —
1 <
4 =
()]
40 — =
. o
=e]
b [~
] o
an]
20 - -
. 3 ¥ .
Al - ..1_ el N e

n : . - .
10/29/2012 9:27:04 AM
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