Cell Chemical Biology, Volume 28

Supplemental information

Development and pre-clinical testing

of a novel hypoxia-activated KDAC inhibitor

Anna Skwarska, Ewen D.D. Calder, Deborah Sneddon, Hannah Bolland, Maria L.
Odyniec, Ishna N. Mistry, Jennifer Martin, Lisa K. Folkes, Stuart J. Conway, and Ester
M. Hammond



Development and pre-clinical testing of a novel hypoxia-activated KDAC inhibitor

Anna Skwarska®?, Ewen D. D. Calder®!, Deborah Sneddon?, Hannah Bolland?, Maria L. Odyniec?, Ishna

N. Mistry?, Jennifer Martin?, Lisa K. Folkes?, Stuart J. Conway*! and Ester M. Hammond*?

!Department of Chemistry, Chemistry Research Laboratory, University of Oxford, Mansfield Road,
Oxford, OX1 3TA, UK.

20xford Institute for Radiation Oncology, Department of Oncology, University of Oxford, Old Road
Campus Research Building, Oxford, OX3 7DQ, UK.

equal contributions

*corresponding authors

Contents
Supplementary Figures S2
Supplementary Schemes S8
Data S1 NMR Spectra S10
Data S2 HPLC Traces S70

ST



SUPPLEMENTARY FIGURES
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Figure S1. Oxygen dependent reduction and fragmentation of HAPs of panobinostat, related to
figure 2. A. H3 and [B-actin blots corresponding to the H3K18Ac shown in figure 2A. B. panobinostat
(10 uM), C. NB-Pano (10 uM), D. NBPano at 92 pmol CYP0OO04, E. NT-Pano (10 uM) and F. NQ-Pano (10
UM) were incubated with 9.2 pmol/mL of bactosomal NADPH-CYP reductase (CYP0O04) in normoxic
(21% 0O3) or hypoxic (<0.1% O,) conditions for 0-24 h and analyzed using LCMS. G. OE21 cells were
treated with NI-Pano (10 uM) in either normoxia or hypoxia (<0.1% O,) for the indicated times and the
reduction of NI-Pano to Pano was determined by LCMS. H. OE21 cells were treated with NI-Pano (10
uM) for 6 h at different oxygen concentrations and analyzed by LCMS. Data are mean + SD, n=3, except
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Figure S2. NI-pano decreases cancer cell survival in hypoxia, related to figure 3. A. Additional loading
control for western blots shown in Fig. 2A. B. HCT116 cells were treated with NI-pano (0-7 uM) for 24
h at the oxygen concentration shown. NI-Pano was removed and cells allowed to form colonies in
normoxic conditions. Representative images from figure 3D are shown. C, D. OE21 cells were treated
with 0, 2, 4, 6, 8 or 10 uM of NI-Pano for 24 or 48 hours and exposed to <0.1% O,. Percentage cell
viability was assessed using MTT assay. E. OE21 cells were treated with indicated concentrations of
NI-Pano and exposed to normoxia or hypoxia (<0.1% O,) for 24 hours. Samples were probed for the

phosphorylation of H3Ser10, total H3 and B-actin.
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Figure S3. IOD treatment is not toxic, related to figure 2. A. A scheme showing the bioreductions of
I0D and NI-Pano, which both result in the production of the same quinone-methide-like by-product.
B. OE21 cells were treated with 10 uM of I0D and exposed to <0.1% O for 16 hours. DAPI (DNA
binding) was used to visualize the nucleus. Cells were fixed and imaged on a Zeiss LSM 780 confocal
microscope. Images were taken at 63x magnification. Scale bar represents 20 um. C. OE21 cells were
treated with indicated concentrations of 10D for 24 hours and exposed to either 21% O, (blue) or
<0.1% O3 (red). Cell viability was measured using an MTT assay. 21% O, and <0.1% O, data are
normalized to the respective 0 uM controls. D. OE21 cells were treated with indicated concentrations
of 10D for 72 hours and exposed to either 21% O, or <0.1% O,. Cell viability was measured using an
MTT assay. 21% O, and <0.1% O, data are normalized to the respective 0 LM controls.
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Figure S4. NI-Pano is reduced in cancer cell spheroids, related to figure 4. A. HCT116 cell spheroids
were treated with NI-Pano (10 uM) for the times indicated and the reduction of NI-Pano to Pano was
determined by HPLC. At least 24 spheroids were analyzed per treatment condition. Data are mean %
SD, n=3. B. Western blotting was carried out on the spheroid samples described in Fig. 4D using the
antibodies indicated.
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Figure S5. In vivo testing of NI-Pano, related to figure 5. A. OE21 xenograft tumors were stained with

anti-pimonidazole antibody (PIMO) to visualize hypoxic regions and counterstained with hematoxylin

and eosin (H&E). Anti-mouse secondary antibody alone was used as a negative control (CTRL). B. OE21

cells were treated with Pano-acid (0-2.5 uM) for 24 h at the oxygen concentrations shown. The Pano-

acid was removed (media change) and cells allowed to form colonies in normoxic conditions. C. OE21

cells were treated with indicated doses of Pano-acid for 6 hours under normoxic conditions. Cells were

collected and resulting supernatant analyzed by HPLC D. Plasma from healthy rats or E. human plasma
from healthy donors was incubated with NI-Pano (20 uM) for indicated times and analyzed by LCMS.

Data are mean = SD, n=3.
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Figure S6. NI-Pano inhibits growth of OE21 xenografts, related to figure 5. Tumor volume over time
in CD-1 nude mice administered with three doses of either vehicle (n=6) or 50 mg/kg NI-Pano (n=7).
Arrows indicate days of treatment (days 1, 3 and 5). Results are mean + SD.
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SUPPLEMENTARY SCHEMES
Scheme S1. General Synthesis of Panobinostat (2), related to figure 1
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Reagents and conditions: (a) PhNHNH,, EtOH, 80 °C, 18 h, 79-89%, n=4; (b) Methyl acrylate, Pd(OAc),,
KOAc, DMF, 110 C, 24 h, 94-99%, n=5; (c) CICH,CH,Cl, AcOH, 3 A molecular sieves, rt, 1 h then
NaBH(OAc)s, rt, 18 h, 52-86%, n=6; (d) KOH, HONH»-HCI, MeOH, rt, 20 h, 63%.
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Scheme S2: Synthesis the bioreductive group precursors S7, S10, S14, S17, related to scheme 1.

S5 S6 NO, s7
B
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Reagents and conditions: (A) (a) N-Hydroxyphthalimide, DIPEA, DMF, 0 °C to rt, 2 h, 76—-84%, n=2; (b)
N,H4-H,0, CH,Cl,, rt, 2 h, 72-95%, n=4. (B) (c) (i) NaBH4, MeOH, 0 °C to rt, 2 h, 79-99%, n=4; (ii) PBrs,
CH,Cl;, 0 °Ctort, 5 h, 24-48%, n=4; (d) (i) N-Hydroxyphthalimide, DIPEA, DMF, 0 °Cto rt, 2 h, 47-63%,
n=2, (ii) NoHs-H>0, CH,Cl;, rt 2 h, 46%, n=1. (C) (e) Cul, NaNO,, HI (57% aq.), DMSO, 60 °C, 0.5 h, 31—
60%, n=2; (f) (i) PhMgCI, THF, -40 °C, 10 min then (CH,0),, —40 °C to 40 °C, 18 h, 42—86%, n=4; (ii) HBr
(48% aq.), 75 °C, 18 h, 77-99%, n=2; (g) (i) N-Hydroxyphthalimide, DIPEA, DMF, 0 °C to rt, 2 h, 88%,
n=1; (ii) N2Hs-H,0, CH,Cl;, rt 2 h, 92%, n=1. (D) (h) (i) NaH, EtOCHO, THF, EtOH, 0 °C to rt, 18 h; (ii) HCI
(37% aq.), EtOH, rt, 2 h; (iii) NCNH,, EtOH, H,0, 100 °C, 2 h, 41-79% (over 3 steps), n=5; (j) (i) NaNO,,
AcOH, H,0, 0 °C to rt, 4 h, 57-81%, n=5; (ii) NaBH,, EtOH, THF, 0 °C, 3 h, 70—-80%, n=5; (iii) CH3SO,Cl,
pyridine, 0 °C to rt, 3 h, 54-67%, n=5.

Scheme S3. Synthesis of Pano-acid (S18), related to figure 5

Boc—N S ZN a HN X ZH
Boc = OH ” % OH
5 O

Reagents and conditions: (a) TFA, TIPS-H, CHyCl,, rt, 65 min, 78%.
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Methyl (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoate (3)
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Panobinostat (Pano, 2)
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(5-Nitrothiophen-2-yl)methyl bromide (S9)
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(5-Nitrothiophen-2-yl)methyl bromide (S9)
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N-Phthalimido-O-(5-nitrothiophen-2-yl)-hydroxylamine 0
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N-Phthalimido-O-(5-nitrothiophen-2-yl)-hydroxylamine 0
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N-Phthalimido-O-(6-nitroquinolin-5-yl)-hydroxylamine
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0.30 Hz
Ak ngLuu,J . AJL n ‘)L R)&l L
£ ad !
S — —
[RRARRERE RALELELRN ALLALEEN RLELLELEN LR LA RN RERLLEERN B RN LA RARALEER RS RS RARLERER B RS RN BN R RS RN R LR LN R LA LR |
120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1
ppm

S21



N-Phthalimido-O-(6-nitroquinolin-5-yl)-hydroxylamine

39.4
39.2

39.0

nt Data Paramcters
ec03320301
EXPNO 4 o MNAN SO O T M
Bty ¢ o Mmool WY N oo e RO SER 0%
2ROCNC 1 o [T B e R R R BN AN R RN RN a [=R=%-)
— o A © T
F2 - Acguisition Parameters ‘ \ \/ *‘Nl\\\ W S

201801¢C4

8.10
I 'RUM avesC0
SROBHD 5 mm CPDUL 13C
SULPRCG 7gpg30
piyn} 65536
SOLVENT CMSO
N&
Dg
SWH
FIDRES
RG
DW
DE
Th
1 2,000000C0 sec
D11 0.030000C0 sce
T30 1
******** CHANNEL fl ========
SEO1L 125.8131152 MEz
NUC1 13C
2l 10.C0 usec
2LWl 20.184000C2 w

== CHANNEL f2 =
50C.3020012

NUC2 1H
CPDPRG (2 waltzlé

2CPD2 60.00
.99830008 W

ZLW2 7

ZLW12 0.2811%0C1 W

2LW13 0.173960C0 W

F2 - Processing parameters

51 3276

3 125.8005351 MHz

oM

1.C0 Hz
1.40

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
ppm

S22
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O-(6-Nitroquinolin-5-yl)-hydroxylamine ($14)

9.07
9.07
9.06
9.06
8.72
8.72
8.70
8.70
8.22
8.20

J

—~8.01
7.61
7.60
7.59
7.58
7.26

\8:00
¥

Current Data Parameters

NAME ec037208C1

EXPNO 1
ZROCNC 1

F2 - Acqguisition Parameters
Dale_ 201801C9

Time 14.41
NSTRUM ave5C0
SROBHD 5 mm CPLUL 13C
SULPRCG zg30

TD 65536

SOLVENT 3

NE 6

D8 4

SWH 78 Hz
FIDRES 2 Hz

p:t 5 sec

RG 1

DW 48.4C0 usec
(B 10.C0 usec
TF, 288.0 K
D1 1.000000C0 sec
T30 1

CHANNEL £l ========

50C.3030896

18

15.C0 usec
7.95830008 W

6553¢
S0C.30000C0 MBEz
=M
]
0.30 Hz

—5.51
—5.33

N

1.00-T
1.031
1.00-T
0.98—X
1.02-1

120 115 110 105 100 95 90 85 80 75 7.0

523

5.5
ppm

5.0

-0.5

20 15 10

/

N\



O-(6-Nitroquinolin-5-yl)-hydroxylamine (S14)

HoN
Curzent Data Pa eTers 02N
ec03'72080C1
3 OO IO RORDEDI +do ©
F2 - Acquisiticn Parameters \ \/ \.\1 \’ \/ ~V |
Date_ 201801C9
Time 5.45
LNSTRUM D
PROBHED
PUT PROG
TD
3CLVENT
kS
| 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
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 -20

ppm

S24

/
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Methyl (E)-3-(4-{[tert-butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-yl}ethyl)amino]methyl}phenyl)prop-2-enoate (4)

S&EITTTILTRINRIBTANR g N8N8l 88Y g F NBoc
GNNNNNNNNNNNNNNNGGS < SN NN NN — -
_—
Curzent Data Far s
AME ecd 9
EXPNO 1
PROCNO 1
F2 - Acquisiticn Parameters
Cate_ 20160920 BocN

Time 1 h
INSTRUM av
PRORITD 7173632 0208
ULPROG zg6C
€5536
LMSC

RG
Cw
LR
TR
Dl
TDC
SEC1
KUC1
Pt

OMe

PLWl

AR ST i) T A A W for

8 28&K 8 8 s 8 4 5 m 2

~— M- - — (o] [ae} o~ o~ ~™ (=)} (=2}
I e T T U U] AU [V VIR T T T T T T T T ] T T
12.0 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05 -1

ppm

S25



Methyl (E)-3-(4-{[tert-butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-yl}ethyl)amino]methyl}phenyl)prop-2-enoate (4)

Current. Data Parameters NBOC
4 2 NN ane RN — un woﬂcmmmr\ivmomvv—i ~ =
-] T goTanNgdNNAEANNT S 3
1 © W ST ITMmMmmANNANNN—A A= M W [eRagteRego RNl Folole RS o~
— B I R R e I T I R e R R e o N AT ToamaPdmmman —
F2 - Acquisizion Parameters ISy N Ve I B | |
Dale 20
Time™
INSTRUM
PRCHHAD
PULPRCG BocN
T2
3 Mdz O
usec OMe
W
MHz
waltzlo
§0.20
20.,50C90C030
PLW12 0.32C€31C30
PTH13 0.,16111C00 W
2 - Processing parameters
o
]
1.00 Hz
2
1.40
!
el
—— Sy estss dgstmpashiiy ANy

—7f ‘* r * r * r ‘* r °~ r T r " r " T * r ‘" 1 " r * 1 ' I '™ T " 1 * ©T " T " T " T ‘" T ' T ‘' T 7
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

S26



(E)-3-(4-{[tert-Butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-yl}ethyl)amino]methyl}phenyl)prop-2-enoic acid (5)

HAOADWMNMM=E=WMTNN—HT—ANROWONMNLWNLNOM — TN LI)V'NMOOOO\\D$V'
(538 Uy ) Und g o G G o] G G €] i 5 ol Gl ] S o Sl 7 hA () Lag Gal - (28 G ) By (03 ) (] Sy N €3 (i NBoc
COMNMNMNMNMNNANNARNANMNNANNANNANSNNMANNNSNNNMNMNWOWO A MmMmm NANANNANANNON O -
o e \/ \'/ \nV //
/
PROCNO
F2 - Acquisiticn Parameters
Cate 201609 BocN
RUM
PRORND 717
DPULPROG
TD

500.1325007 MHz

1E
P1 10.C00 usec
PLW1 20.5000035CC W

S
196 —————
e

r

I A i\ i ooy o
& 8888 g 8 5 8 8 &
(=] SRR ] — ~ ~ o o @

T T T T T T T T T T T T T T T T T T IRERREEERSEEEE; [T T T T T T T T T

12.0 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1

S27



(E)-3-(4-{[tert-Butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-yl}ethyl)amino]methyl}phenyl)prop-2-enoic acid (5)

NBoc

Current Data Parameters

b ecdEsdziiy
P 1 ® 2 ogmsoesoesnmonas N o eagorulkae wey o
PROCNG 1 O N O SETOOONNNNNA oA M odocoaaban NNa o~ =
- et PRV PR G (R (R (i [ [ [ [ S Ju (| o N TIFFOHaMP AN NN —
F? - Acquisition Paramesters | ‘k\\K\I\W \/ ///’) | | \L\MW V J |
Date_ 201€0927
Time 16.94 h
INSTRUM avx300
PRCHBAD 7Z113652_0208
PULPRCG BocN
FIDRES
RO
RG
Di 3 p
nFE sec
TE 363.0
m 5 \
D1l
T20
SFCl
NUCL O
waltzlo
80.00 uscc
20,50C00C00 W
©.32C31C00 W
0.,16111C30 W
LB 1.30 Hz
CB a
rC 1.40
|
! |
| | [
|
[
1 |
| ‘ I
| |
I loned
" " " L "
- " y a 4 L s w e o 8

——v T v U U - U ¥ U ¥ U v U ¢ U ¥ v < r - U ¥ U v U U ¥ U v U v U v U ¥ U ¥ U - U ¢ U v
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

528



N,N-Di-Boc-O-benzyl-Panobinostat (6)

N 000t N—dORONTRUNTONN QNN D000 ND N oL OANYNTAN QO ND O

o] G G O Ga) ]Gy | O 3] Gy O gl S S S IS (53 (53 (g (=] (3 (o (= Lo (o) (53 Cod (o o0 G (] Dy Ly s Sl o G G e Cod G Gal G Gy G igRe - )

— @ o0 0 a6 09 a5 0§ @5 o5 05 &5 05 80 o5 05 &3 0 G0 05 05 €3 06 IX I~ PN IS I~ IN I~ IS T T 1;3;:;:£;;£%:;~3m RN T T

e e el — g
Current Data Parameters
NAME EC4-92
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20181014
Time 29 h
INSTRUM avx500
PROBHD 72119877 0007 (
PUT.PROG ~  2g&0
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
2Q 3.217167999 sec
RG 100.13
D 50.000 usec
DE 6.50 usec
TE 363.8 K
D1 1.00000000 sec
TDO 1 N
SFO1 500.1325007 MHz
NUCT 1F
P1 15.00 usec
PLW1 31.53700066 W O
F2 - Processing parameters !\IH
SI 65536
SF 500.1300000 MHz O
WDW EM
55B g
LB 0.30 Hz
GB ]
PC 1.00
|
1
1 !
1

i J LA

i I sdons A Aodog

X () QEpCIsiE tp (=) < < O o 9

=] S M S — ~ ~N Nom o o
U U U U LU U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U Ui LU U U Ui U e
14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 gl

ppm
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Current Date Parameters

N,N-DiBoc-O-benzyl-Panobinostat (6)

NA] EC4-92
y ™ ¢ NMOONOMO ANNWOT NN A ©
Expne S G Y S CRTRANGSANNRNNSBNE ~wn o wogannfNg NS~
PROCNO i © h THMMMMANNNNNNNANS Ao M 6 O avsoaoapoa NN I
— — A A A A A A A A A A A A A A NN T Tomommapr o o NN ~
Requisition Darsmoters | | s\ Y sV |
20181014
14.16 h
avx500
7119817 _0007 (
PULPROG 2qpg30
TD 65536
SOLVENT MS0O
] 2048
DS 4
SWH 28761.904
FTDRES 0.90826°
AQ 1.10100418
RG 191.37
oW 16.800 usec
DE 6.50 usec
TE 363.0 K
Dl 2.00000000 sec
D11 ¢.03000000 sec
TDO i
SFOL 125.7703643 MHz
XUC 13C
Pl 00 usec
PLWZ 46.898 26 W
SFQ2 5C0.1320005 MHz
NUC2 1E
CPDPRG[2 waltzlé
PCPD2 80.00 usec
31.5337C0066 W
1.12411%02 W
oSG Tz oW
F2 - Preocessing paramczors
Sl
SF
WDH no
SSB 0
LB 0 Hz
GB 0
PC 1.00
|
|
|
|
|
o i | | .
P . 4 " ™ L . sushe
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

ppm

S30




N,N-Di-Boc-O-benzyl-Panobinostat (6)

I "

L

EC4-92 VT .4.ser
EC4-92 VT 363 K AVX500 1H-13C HMBC

153

{4.41,154.44 154

{4.42,154.407
155

156

157

158

159

160

161

162

163

164

T T T T T T T T T T T T T T T T T T
7.5 747372717069 68 6.7 6.6 6564 63 6.2 6.1 6.0 59 58 5
f2 (ppm)

S31

.7 5.

T T T
6 5554535

.2 5.

T T T T T T T
150 49 48 4.7 46 45 44

f1 (ppm)



N,N-Di-Boc-O-(4-nitrobenzyl)-Panobinostat (7)

3 NHSRRKIFILHARNIEREE? 8 ¥ BUNSRLYIRY T 8 NBoc
— b O3 (S3 (S U by B4l N6 N Sp Y] Oy O A j 043 i) (S L e S B
— WBWABNNNNNNNNNNNNNNG G A < R He W N I S NI NI ] - e
TSN N AN\ I =
Curzent Data Faramesters
AME EC4-61 V!
1
1
F2 - Acquisiticn Parameters
Cate_ 20180710 BocN
rime
INSTRUM
PRORND 717
PULPROG
TD

o 1
3CC sec O

36
1.00000

o

1
SEOL 500.1325007 MHz [\j
KUCL TE
PI "] O
o1l 0

O,N

TrTTT [T T T T T T T T T T T T T T T L B o L R Ran e s e T T [T T T T T T T T T

120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1

S32



Current Data Parameters
BC4-81 Wl

Time
INSTRUM
PRCBHAT Z11
PULPRCG

T

20,50C00C00 W
©.32C31C90 W
0.16111000 W

PTH13

ing parameters
o

N,N-Di-Boc-O-(4-nitrobenzyl)-Panobinostat (7)

NBoc

NN ATONONDN— O N NN~
MTONMORTONROIN N NN NN T
ONTETETITMHMMOMOANNNNNN— A~
gl RN MR [ i it e J B S JR R SR A Sl J

~83.1
_~785
_~756

/
ﬁ
t

49.6
46.1
40.0
399
39.7
39.5
39.4
39.2
39.0
27.5
27.4
~22.1
12.7

J
|
|

BocN

O,N

T T T T T T T T

210 200 190 180

T e T T T T T T T T e 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
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

S33



N,N-Di-Boc-O-(4-nitrobenzyl)-Panobinostat (7)

M

EC4-61 VT.4.ser
AVX500 1H-1 HMBC .

7.24,127.82)
| @‘ |
Al E— 1

{6.45}133.62“
| @
|

7.24,133.67}

| {6.45, 164.31)\f

|

L

{4.401127.81@m

7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8
2 (ppm)

S34

5.6 5.4

4.6 4.4

r125

130

135

140

145

150

155

160

165

f1 (ppm)



|
1

N,N-Di-Boc-O-(4-nitrobenzyl)-Panobinostat (7)

o

EC4-61 VT.3.ser
AVX500 13C edited-HSQC

{4.41,49.27

{2.50,39. 52}\@

g o o g g T
4.6 4.4 4.2 4.0 3.8 3.6

S35

32

34

36

38

50

52

54

3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0
2 (ppm)

f1 (ppm)



7.21

HOOUNAMANQNOTMMN
N (SIS CHE Ty SR N Np 67 6] 6 9] By B
WWONNNNNNNNNNNN
NN N

Current Data Param

NAME E

EXPNO 3

PROCNO 1

F2 - Accuisition Parameters
Dzte 1002
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NE

a
z7108618_08

4C00.1324008 MHz
1H

Pl 4 :)’) usec
14.36999989 W

Processing par:

N,N-Di-Boc-O-(2-nitrothiophen-5-yl)methyl)-Panobinostat (8)

7.21
7.20
7.19
7.18
7.18
7.16

|

7.15
7.12

7.10

7.09
7.07
7.06
7.03

\

_~6.37
™-6.33

_~5.22
~-5.12

—4.43
—4.25

_~3.37
™~-3.30

_~291
~-2.82

—247
—2.31

NBoc

1.67
—1.58
1.36

BocN

0
0.30 Hz
0
PC 1.00 N02
1l
i e e i s il e oL
R 83R & @ S s & 8 g8
o — O O o — o~ o~ o~ M — 0
HAERARARE RARRERRRE RARARRRAE RELERALES RARRRARES RARRELARE RAREERALE RARARRALE RALERRARE RARRLAREN RARRLARES RRRLERALY RLARRR AL LAY RERALEREY LERALERE) RERARRRAN RRARALERE RLRRALERE RARRAAREY RALERRREE RELERRLES RARRRALEN LARREAARE BAREERARE RALLRRAL
12.0 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
ppm

S36



N,N-Di-Boc-O-(6-nitroquinolin-5-yl)methyl)-Panobinostat (9)

N NO " HOOOUTNT HOQOORNNOINNLHOTANNAANNDVDONNINT o LONNULTNHQOQDY ¥ W
— ] ] sl S S o] O] v S ) (S (2 2 U3 3 g Bl o o S o (] o G o o S S S = S S o o N5 S O N Gp) Gy 2 G Col Co C Cp Gl E g g G G
- GOV OOV 0D BB BN INN ﬁ;:;z;§$;~h~ﬂ NNNNNNRNNNNNNG OB T Hl:;:;:}SLQ;S;N NaANAA ]4 T
O e ittt e
Current Data Parameters
NAME ZC3-90 VT 363 K
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date z0180108
Time 09.54 h
INSTRUM avx500
PROBHD 72119877 _0C07 (
PUT.FROG - 2g&0
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
2Q 3.2167999 sec
RG 100.1
D 50.00C usec
DE 6.50 usec
TE 363.9 K
D1 1.00000000 sec
TDO 1
SFO1 500.1325007 MHz
NUC1 1F
P1 10.00 usec
PLW1 20.50000000 w
F2 - Processing parameters
SI 65536
SF 500.1300000 MHz
WDW EM
55B g
LB 0.30 Hz
GB ]
PC 1.00
|
|
| [
' " ! S O .
A il
T Ly shliaemidn 3 i uog g L
@ o @ Naofhawomd o — [} o)} o o =] S - -
=] S o SO -NS S — — ~ ~N o [
120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1

S37

BocN

NBoc
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0 vz

N, N-Di-Boc-O-((6-nitroquinolin-5-yl)methyl)-Panobinostat (9)

BocN

3 <0 Np & ) o) Gy ] Sp G €3 (] Gl X3 5 E (N YR CH R R CA T S ERSE 1 ~ OCAONINT NGO 1 ~
b ] NN SaEEFMmadaNNRNUNNNSNNY S TN : . B U3 B sy B S 5 3
iR o LINTFFTTTFMmMmoOommOoNNNNNNNNNS= == 05 O ~ gogagaaga NN I}
— Ao A A A A A A A A A A A A A A A A O ™~ o TITFOMmmmMmOn NN —
Acquisition Parameters I SN N Vst ——— || NV |
2018080
12:24 h
IS UM
PROBHD
PULPROG
TD
SOLVENT
NS
SWH Hz
FTDRES Hz
AQ sec
RG
oW 16.800 usec
DE 6.50 usec
TE 363.0 K
o1 2.00000000 sec
D11 C¢.030C0000 sec
TDO 1
SFOL MHz
NUCZ
P1 usec
PLWZ 76.000C0000 W
SF02 5C0.1320005 MHz
NUC2 1E
CPDPRG[2 waltzl6
|
g T T g T E T T T T E T ' T g T ' T g T T T T T T T T E T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
ppm

S38
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N,N-Di-Boc-O-(6-nitroquinolin-5-yl)methyl)-Panobinostat (9)

EC3-90 VT 363 K.2.ser
AVX500 1H-13C HMBC

{7.50,163.8

159

160

161

162

163

164

165

166

167

T T T T T T T T T T

7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8
f2 (ppm)

S39

f1 (ppm)



WUU

N, N-Di-Boc-O-((6-nitroquinolin-5-yl)methyl)-Panobinostat (9)

" I

EC3-90 VT 363 K.2.ser

AVX500 1H-13C HMBC

{7,25,49.4%“ £3.34,49.65

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
76 74 72 70 68 66 64 6.2 6.0 58 56 2 50 48 46 44 42 40 38 36 34 32

5.4 5.
2 (ppm)

S40

f1 (ppm)



N,N-Di-Boc-O-(1-methyl-2-nitroimidazol-5-yl)methyl)-panobinostat

8 HO—TQOUANHOINTANNTANRWOONOLLLWNN
— (S} Gl Sp N5 N i O 0] (] O Gy (] (] S Sl S o S ) S Sl N Np
— BONNNNNNNNNNNNNNNNNNNNGGS
NN \/

Current Data Parameters

NAME EC5-C6 VT

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 20181217

Time 10.27 h

INSTRUM avx500

PROBHD 72119877 0007 (

PUT.PROG ~  2g&0

D 65536

SOLVENT DMSO

NS 16

DS 2

SWH 10000.000 Hz

FIDRES

AQ

RG

D

DE

TE

D1 1.00000000 sec

TDO 1

SFO1 500.1325007 MHz

NUC1 1F

P1 10.00 usec

PLW1 20.50000000 w

F2 - Processing parameters

SI 65536

SF 500.13C00000 MHz

WDW EM

55B 0

LB 0.30 Hz

GB ]

PC

5.02
—4.41
—4.08

3.35

3.34

3.32

3.01
/2 85

2.84

2.82

2.51

2.50

2.50

2.50

2.49

2.46

1.64

1.35

J\éj
o
o)
o

R
f=2]
~
=]

¥
&

2.00—=
2.79-1
2.06—=<
2.08—=
3.02—=

120 115 11.0 105 100 95 90 85 80 75 7.0 65

60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

S41



PULPROG
TD
SOLVENT

s
5]

76.000C0000
5C0.1320005

1E
waltzlé

MHz

usec

MHz

—163.6

N,N-Di-Boc-O-((1-methyl-2-nitroimidazol-5-yl)methyl)-panobinostat

129.0
127.4
127.2
122.7
121.8
117.6

117.1

114.8
1144

—83.1
—785

—65.6

;
|

.

49.6
46.1
40.0

399
39.7

39.5
39.4

39.2

39.0
33.6
27.5
27.4
—22.1
—12.7

210

200

190

180

170

160

150

140

130

120

110

100
ppm

S42

90

80

70

60

50

40



N,N-Di-Boc-O-((1-methyl-2-nitroimidazol-5-yl)methyl)-panobinostat

EC5-06 VT.4.ser 128
AVX500 1H-13C HMBC F
129

130

A r131

{4.0;3;132.14 /(4.06,132.37}
Y

| {
(+ )| [l
N
N2

J 132
/ :133
;134
;135
;136
;137
;138
;139
;140
i141
;142
;143
;144

a0 W/ L
{4.09,145.94z<+\ [ 07,145,93) [145
) ( T

\
N A\ \/4.06,145.91}
e 147

148

146

149

150

T T T T T T T T T T T T T T T T T T T T T T T

4.19 418 417 416 415 414 413 412 411 4.10 4.09f24(.08 )4.07 4.06 4.05 4.04 4.03 4.02 4.01 4.00 3.99 3.98 3.97
ppm

543

f1 (ppm)



N,N-Di-Boc-O-((1-methyl-2-nitroimidazol-5-yl)methyl)-panobinostat

EC5-06 VT.4.ser
AVX500 1H-13C HMBC

{6. 44,133 27

{6 40, 183\28\@
‘L\{e& 533,06 N6.42.133.20)

{6.44,163. 58}‘&6 42,163, 69& 6/6 .41,163.56}

{6 45,163.53} \

130

135

140

145

150

155

160

165

170

6.60 6.55

6.50

6.45 6.40 6.35 6.30
f2 (ppm)

S44

f1 (ppm)



o= OO
Yo
L N N
NN

Current Data

NAME
EXPNO
PROCNO
F2 - Acquisition Parameters
Date 20181217
Time 14.47
INSTRUM ave500
PROBHD 13C
PUT.PROG 7930
D 65536
SOLVENT MeCD
NS 16
DS 4
SWH 10330.578 Hz
FIDRES 0.157632 Hz
2Q 3.1719425 sec
RG 4
D 48.400 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
CHANNET, fl1 ========
500.3030896 MHz
1E
22.00 usec
PLW1 7.99830008 W
F2 - Processing parameters
)8 65536
S 500.3000000 Miz
WD L
558 bl
1B 0.30 Hz

O-Benzyl-Panobinostat (Bn-Pano, 10)

_~4.93
™~-4.87

—4.16

3.32
SRl

)

3.31
3.31
3.30
3.17
317
3.16
3.15
3.14
3.14
3.13
3.11
3.10
3.09
3.08
3.07
3.07
2.39

|

NH

O-

_J L A J DJLI
Pl i it o i
2848382 & & S g8 &
AN o — o~ o ~N o~ o~
12.0 115 11.0 105 10.0 9.5 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0.5 -1t

ppm

S45



ent Data Parameters
ec39361712

O-Benzyl-Panobinostat (Bn-Pano, 10)

NH

3 QR INNQOANDMONONMRRMSY N ~ . @ . in ~ -
1 S IREBNARRIJIRIREZZS 8 o g g g ofa o oS o o - =
e R E o B s I I I I [ R RS RS S B ~ PR s Sl ~ —
on Parameters | Teeem——— NN B
20181217
34
avcH00
CPDUT 13C
PULPROG 2gpg30
TD 63536
SOLVENT
NS
SWH
FTDRES
AQ
RG
W
CE
TE 298.0 K
o1 2.000C0000 sec
311 C¢.030C0000 sec
TDO 1
== CHANNEL f1 =
125.8131152 MHz
13C
10.00 usec
20.18400002 w
77777777 CHANNEL f2 ========
SFO2 5C0.3020012 MHz
NUC?2 1E
CPDPRG[2 wallz16
PCPED2 80.00 usec
125.80C535. MHz
EM
0
1.00 Hz
Q
40
1.40 |
| |
|
|
[ !
l 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 T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 20 10 0 -10  -20

ppm

S46



O-Benzyl-Panobinostat (Bn-Pano, 10)

A

ec39361712.3.ser
Instrument AVC500

Group SJC

Project Account Code Other
3936 Ewen Calder 17/12/18

//\\

{3.31,49.16
/

\
o/

{3.15,48. \
TR

46.5
-47.0
;47.5
-48.0
-48.5
-49.0
-49.5
;50.0
-50.5
-51.0
-51.5
-52.0
;52.5
-53.0
;53.5
-54.0

54.5

4.2 4.1 4.0 3.9

3.8

3.7

S47

3.6
f2 (ppm)

3.5

34 3.3 3.2

3.1

3.0

55.0

f1 (ppm)



O-(4-Nitrobenzyl)-panobinostat trifluoroacetate (NB-Pano, 11)

OYET T NNOADONONNNO AT TITANNNTOOONOT T ONMN = = NDW N OND A HOONNONNNOONYET T TMNMN LW
NANODNNMEONMOAOMOMMNANNNNNOOSDCOTOOOOT MO J MMM ANNNNNNNRNNNNRN M
BONNNNNNNNNNNNNNNNNNNNNNNNNGSGS GGG G686 S 0L meammammanNaNNNaNNNNANNNN Pdfi
o | ‘ L\hg\;/) AN
li!ﬂld!lh.iiﬁwiﬁ#§$=$§lfé;diiqészézb=ﬁ=*’*'4‘J éﬁéiiﬁﬁh;bl_,,
_—
Current Data Parameters
NAME ec61560211
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters

Date 20161102 HN

Time 3.08
INSTRUM ave500
PROBHD 5 mm CPDUL 13C
PUT.PROG 7930
D 65536
SOLVENT MeCD
NS 16
DS 4
SWH 10330.578 Hz
FIDRES 0.157632 Hz
2Q 3.1719425 sec
RG 3.56 \
D 48.400 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
¢ O

CHANNET, fl1 ========

NH
/
1 500.3030896 MHz ()
1 1E
15.00 usec
PLW1 7.99830008 W
F2 - Processing parameters
)8 65536
S 500.3000618 Miz
WD L
558 ]

LB 0.320 Hz
O,N

| —
=
—

O il i e e A y i ik i
wn VINOoOST MDD O wn [ve] — n
S o-HSodosg 9 N & =] o
o~ N N ~ -~ - < o~

120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

S48



O-(4-Nitrobenzyl)-panobinostat trifluoroacetate (NB-Pano, 11)

Current Data Parameters NH
NAME ec37151611
EXPNO 2 o goeansvaunnNaerhaan 2 m vammlocor\m <+ e}
PROCNO 1 8 FLTRRRARKIIIRIARS B ~ Nogaaksd s o - =
— HeA A A A A A A A A A A A ~ NS+ SN T ~ —
F2 - Acquisition Parameters N e NNl e 2
Date_ 20181116
Time 15.10
INSTRUM ave500
PROBHD 5 mm CPDUL 13C
PULPROG 2gpg30 HN
TD 5536
SOLVENT MeQOD
NS 2048
DS 2
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 912
DW 16.000 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec \
Di1 0.03000000 sec
TDO 1
= CHANNEL f1 (@)

SFO1 125.8131152 MHz N H
NUC1 13C /
P1 10.00 usec O
PLW1 20.18400002 W

CHANNEL f2
SFO2 500.3020012 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2 7.99830008 W
PLW12 0.60487002 W
PLW13 0.38712001 W
F2 - Processing parameters 02N
SI 32768
SF 125.8005351 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

|
|
1!
| |
I ! \
[t
JI 1 A‘ , L " J L, L
e e L e e L L L e L L L L L L L e L L L
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20

ppm

S49



O-(5-Nitrothiophen-2-yl)methyl))-panobinostat trifluoroacetate (NT-Pano, 12)

HOONUVUENOOOUMWUWLTMNMOOMNMAND HTOOWVLLWL S MK LW N VN8 88T Nyl
AV TTTANNNNNNTAOOOSSOQQNN N R T T i CO & ) Gp () ) G} (S (R ) ST (IS S Uyl
NNNNNNNNNNNNNNNNSNNNNNN NN G600 00 m)ﬁ;j‘ 1) T T—w)«>w1m 0505 e o NH
SRR I ) ettt
_—
Current Data Parameters
NAME ec33970910
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20181009
Time 3 HN
INSTRUM ave500
PROBHD 5 mm CPDUL 13C
PUT.PROG 2930
D 65536
SOLVENT MeCD
NS 16
DS 4
SWH 10330.578 Hz
FIDRES 0.157632 Hz
2Q 3.1719425 sec
RG 4 \
D 48.400 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec ()
TDO 1 NH

= CHANNET, f1 =
500.30308956

/
MHz O

1E

22.00 usec
PLW1 7.99830008 W
F2 - Processing parameters S \
)8 65536
S 500.3000000 Miz —
WD L
55B bl 02N
1B 0.30 Hz

S U

(-

M AN i f T T
OO~ NN~ n wn [ss] o f=1
SSmao-Ha——A =] =] N @
oA N o ~— o~ o~ < o~

120 115 11.0 105 100 S5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.C

S50



Current Data Parameters
NAME ec33970910

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181009
Time 13.34

INSTRUM  ave500
PROBHD 5 mm CPDUL 13C
PULPROG zgpg30

L) 5536
SOLVENT MeCD

O-(5-Nitrothiophen-2-yl)methyl))-panobinostat trifluoroacetate (NT-Pano, 12)

NH
N NOMNOVUANTYRIYLMANNO N O . ommado~in o .
8 BETRRRNRAIIRIZAESD 8 IN Nooadonn 0 — =
- A A A A A A A A A A A A A ~ Nt ~ —
| s N\ s

NS 2048
DS 2
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 912
DW 16.000 usec
DE 18.00 usec
TE 298.0K
D1 2.00000000 sec \
D11 0.03000000 sec
TDO 1
= CHANNEL f1 O

SFO1  125.8131152 MHz NH
NUCL 13C /
P1 10.00 usec O
PLW1  20.18400002 W

CHANNEL 2
SFO2  500.3020012 MHz
NUC2 1H
CPDPRG[2 waltz16 S \
PCPD2 80.00 usec

PLW2 7.99830008 W
PLW12 0.60487002 W
PLW13 0.38712001 W

F2 - Processing parameters

SI 32768

SF 125.8005351 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 140

T T T T T

220 210 200

T T T T T T T T T T T T T T T T T T T T T T T T N T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20
ppm

S51



O-(5-Nitrothiophen-2-yl)methyl))-panobinostat trifluoroacetate (NT-Pano, 12)

o

M

ec33970910.2.ser
Instrument AVC500

Group SJC

Project Account Code Other
3397 Ewen Calder 9/10/18

{4.07,49.12

{3.06,49.1

r47.0

r47.5

r48.0

48.5

r49.0

F49.5

50.0

50.5

51.0

4.4 4.3 4.2 4.1

4.0

3.9

3.8 3.7 3.6 3.5
f2 (ppm)

S52

3.4

T

3.3

3.2 3.1

3.0

2.9

2.8

f1 (ppm)



O-(6-Nitroquinolin-5-yl)methyl))-panobinostat di-trifluoroacetate (NQ-Pano, 13)

c:cnr\l\\c<rl.nmNv—«c>cnc)l\cneoc:ooooommmvmmva—c.—«ﬁc:cnmm<rmmNNmmN% MmTETTOMmOMNN T N WYY
MNOSSOAN-A—TROINCNTTITOMNANNNANNCCSCODODTIOINNNN AR MMOD WMHMMMMO S ®®B DM
DO NWWWONMNMNMNNAEANNNNNANNNNNANNNNANNNNMNOOYOY OWYWY OO OWNS MO MMOMMOANNNNNNN
iy iirdhrdhrahrdbNENENENENEN h N e e V2

Current Data Parameters
NAME ec04221101

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180113
Time 16.02

INSTRUM ave500
PROBHD 5 mm CPDUL13C

PULPROG 7930

TD 65536

SOLVENT MeOD

NS 16

DS 4

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719425 sec

RG 3.56

DW 48.400 usec

DE 10.00 usec

TE 3

D1 1.00000000 sec

DO 1
CHANNEL f1

SFO1 500.3030896 MHz

NUC1 1H

P1 15.00 usec

PLW1 7.99830008 W

F2 - Processing parameters
SI 65536

SF
WDW
SSB
LB

500.3000000 MHz

EM

0.30 Hz

120 115 11.0 105 10.0 9.5

ik it i i A i i 7R 0
=l NO =S O W WY WO @0 o — wnm n
8 SNNRSRSSES N & & SRS
L] o o =1 N A N i i i o o~ ~N

90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

S53

NH



ent Data Parameters

O-(6-Nitroquinolin-5-yl)methyl))-panobinostat di-trifluoroacetate (NQ-Pano, 13)

O,N

ec0422110°
- 4 =3 QunUu-daunAaNNNN—HOT J0Q T Tnmaemy
5 0 FORNSANNLONSAFRANW E — BB ®— D 3 SR
<1 HARLFTTONOAMOIMANANNNNNN A S < -
— A A A A A A A A A A A A A A A A o~ —
on Paremoters YA N e
20180113
13.00
avehH00
CPDUT 13C
PULPROG 2qpg30
TD 65536
SOLVENT
NS
QEH
FTDRES
RG
DW
DE
TE
D1
D11
TDO 1
CHANNEL f1 = =
125.8131152 MHz
13C
10.00 usec
2¢.18400002 W
77777777 CHANNEL f2 ========
SFO2 5¢0.3020012 MHz
NUC?2 1E
CPDPRG[2 wallz16
PCPD2 80.00 usec
I
L
| |
|
I
| |
' o |
|’ I i |
|
| ] i I I l sk,
T LB R — T 1 T T T T T T T T T T T T 1 T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10 -20

ppm

S54

NH



N,N-Di-Boc-Panobinostat (14)

3 HEH O OVVUMANSLONN-H TNV NOL LN TOAOULMNMNQDO WO <+
S O] 1 ) B S5 SF Np Np N5 O] O] D O] Gl O Sd S Sl S sd o) Sd Sd Ui S S (o) gy (i) 9 G o) G O B Bl S e M
— B eS el PNI NN NN NNNNNNNNNGS G meammanNa~NAa N -
I N SN\t = TS S ||
Current Data Parameters
NAME EC3-61 VT
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20180123
Time 14.15 h
INSTRUM avx500
PROBHD 72119877 _0C07 (
PUT.PROG ~  2g&0
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
Q 3.217167999 sec
RG 100.1
D 50.000
DE 6.
TE 364.3 K
D1 1.00000000 sec
TDO 1
SFO1 500.1325007 MHz
NUC1 1F
P1 10.00 usec
PLW1 20.50000000 w
F2 - Processing parameters
SI 65536
SF 500.13C0000 MHz
WDW EM
55B il
LB 0.30 Hz
GB ]
PC 1.00
|
[ Jk |
[ |
|
| 1]
1 e N i I 4
o & @G ] (e < < Gy Q@ Q
o - o - S — o ~N I [
120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1

S55

NBoc

BocN



ent Data Parameters

N,N-Di-Boc-Panobinostat (14)

NBoc

BocN

EC3-61 VT
6 N eqeannanee ey -~ vCoooONINTENG INY ~
- ¥ @ oaYanNgNNa—oNY T : 3 g B 3
PROCNO 1 n T OomomnAaNNNNN =S o 6w googaagaa NN I
— — A A A A A A A A A W~ N~ T mMmomOmnom oN NN ~
F2 - Acquisition Parameters | | \i\\\\\l \/ )// \ \/ \\IH\W \/ ’ |
20180123
17.02 h
avx5H00
7119847 0007 (
PULPROG T2gpg30
TD 6 6
SOLVENT
NS
SWH 28761 Hz
FTDRES 0.90 Hz
AQ 1.1010048 sec
RG 191.37
oW 16.800 usec
DE €.50 usec
TE 363.0 K
D1 2.000C0000 sec
D11 C¢.030C0000 sec
TDO 1
SFOL 125.7703643 MHz
NUCZ 13C
P1 10.00 usec
PLWZ 76.00000000 W
SF02 5C0.1320005 MHz
NUC2 1E
CPDPRG[2 waltzl6
| |
(R N
| |
| U | |
u T T u T T u T T T T ] T u T E T T u T T u T T u T E T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

ppm

S56



N,N-Di-Boc-Panobinostat (14)
NBoc

BocN

EC3-61 VT.4.ser

AVX500 1H HSQC 363 K 41

{3.32, ° | H O/
46

{4.40,49.21

f1 (ppm)

50
;51
2
-—53
-—54
-55

56

B T 3 T L T ‘ T o T 3 T i T B T R T 8 T L T B T B T g T L T L T B T L T L T
48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30
2 (ppm)

S57



Current Data Parameters

NAME ec25042706
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20180629
Time

INSTRUM

PROBHD

PUTLFROG

TD

SOLVENT

NS

DS

SWH 10330.578 Hz
FIDRES 0.157632 Hz
2Q 3.1719425 sec
RG 3.36

D 48.400 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNFET, fl ========
SFO1 500.3030896 MHz
NUC1 1E

Pl 15.00 usec
PLW1 7.99830008 W

F2 - Processing parameters
S8 65536

S 500.3000000 Miz
WD L

55B bl

1B 0.30 Hz

O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

CONTHOOOONMAMNO NI T ©LIn MO MAST I TONON DA N N
CHMITIITTMANASOS RS T < SOAN-TMMMMANNA 1SS S M
NNNNNNNNNNNNKNNG OGS OGS BEFEFMmOammmmmmmemo NH
PN,
Eﬁ“\==§§%fL/' \/ \ z L\L=§;¢Thné=é=§\é§% 4‘£gﬁ,J

£

§

1.00-~=

f

1.86
1.06
1.91
1.01
0.9
0.98
0.97
0.86-T
1.94-1
1.91
2862
2.01
2 01E
2741

120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1(

S58



Current Data Parameters
NAME ec2bh042706

O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

NH

4 = O G (2 Iy O (3 Gy] () B33 (3 () Sp Oy (R €2 G Sp ] S R T R 6
& COHOMANSINNYYI ISR ARARGN T =) b RG] 1R Y o Gy G _—
2 LOVYLVTTONMNOMOMAANANNA A A= O N~ —moao o w1 o~ —
PR RE - R R it ik it Gt it i S S [ R R S R R g S8 DIy fFFTF m ~ —
on Darameters SN TEEERESENYY N\ s
20180629
18.03
avehH00
CPDUL 13C
2gpg30
65536
AQ
RG
W
CE
TE 298.0 K
Dl 2.00000000 sec
311 C¢.030C0000 sec
TDO 1
= == CHANNEL fl ========
SFOL 125.8131152 MHz
NUC 13C
Pl 10.00 usec
PLH 20.18400002 w
77777777 CHANNEL f2 ========
SFO2 500.3020012 MHz
NUC2 1E
CPDPRG[2 wallz1l6
PCPD2 80.00 usec
7.9983000
4 300
C.] 96000 W
F2 - Prccessing parameters
S1 32768
SF 125.80
WDH
S8B 0
LB
GB 0
PC 1.240
|
|
|
|
|
J 4 [
A ol " J I -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  -20
ppm

S59



O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

ec25042706.3.ser
Instrument AVC500

Group SJC

Project Account Code Other
E— 2504 Ewen Calder 27/6/18

{3:31,49.0 -
T
,\\5 >

=

20

24
26
2
30
32
34
36

38

-46
-48

50

340 338 336 334 332 330 328 3.26

3.24 322 320 3.8

f2 (ppm)

S60

312 3.10 3.08 3.06

f1 (ppm)



O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

—A

ec25042706.5.ser
Instrument AVC500

Group SIC

Project Account Code Other
2504 Ewen Calder 27/6/18

{4.12,133.89

\

; ﬁl
|

{4.20,134.66

=

\
\Y

S

128

129

130

131

132

r133

134

135

136

137

55, 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40
f2 (ppm)

S61

3.9

3.8

138

f1 (ppm)



O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

FANAN

ec25042706.5.ser

Instrument AVC500
Group SJC 126
Project Account Code Other
2504 Ewen Calder 27/6/18

r125

127

128
I

oy 0

133
{3.07,13@ (236,133, .
l %? 133.82) r134

135

B

129

130

136

137

i

138

139

140

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3.20 3.15 3.10 3.05 3.00 295 290 2.85 280 2.75f (2.70 ) 265 2.60 255 250 245 240 235 230 225 220
2 (ppm

S62

f1 (ppm)



(E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoic acid trifluoroacetate (518)

I\I-nNHG\NNNHOOr\l\\Dl-nmmmmngNNO\wr\l\l\mw\DN (=2} TN AT —HOoONTTINMOMNANATMNMANN—OOD
VOWOINSTETEETETTFTANNNNNOO oo NN @ NMMOMOMOMANANNNANANNS A A A A~ ™M
rt.:,\LT.\l,\L.\LrtT,f.T,\l.TT.TrT,T.TI\l.T.L.\.\m«sous\doqs@\i;o <« T%ﬁn&mﬁrﬁmﬁmﬁﬁﬁﬁ@«id NH
/
Da
1
PROCNG 1
F? - hoccuis'Lion Paramele-s
Sate_ 20181116
Tine 513 HN
TNETRUM
PROZHD <]
PULFROG

™

L
[—

SHH i 7 T
g8g83s g g g8 g

M= AO A~ ~ — ~N o~ o~

120 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 2

(%]
N
(=)
—
(9]
—
(=)

05 00 -05 -1
ppm

S63



(E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoic acid trifluoroacetate (518)

W N NOMN HMANMNMOINNNORBO T O LYY
pggdd SRR R RNRREEEEEREE % =
R i e B | A A A A A A A A A A A A A o~ ~—
|\ S N R
Rz
‘l
|

| (Wi
| ]Il Il J ’ - .

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 -10

220

210

200

ppm

Se4

NH



(E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoic acid trifluoroacetate (518)

@ NON HNANMONNORRAT O RO Y oo Ao o~ ~ -
5E88Y IRAMRARRRRNNAZETTES feooduenw m 4
| S\~ SN\ N B ot
noo8 9 o~ 0 o ¢ = ¢ - 0 © | @ o | o
g g 2 & = § o i S ¥ 2| = g ©| o
7T e R an
I
|
| | |
T L T B T B T L T [ T L T U T i T L T B T L T B T B T L T i T S T L T L T & T L T
164.0 1635 163.0 1625 162.0122 121 120 119 118 117 116 115 1220 121.9 1218 1217 1216 491 490 489 488
ppm ppm ppm ppm
|1
I
]
1
| “
[ J o ) \

(E— T T T T T T T T T T — — T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

S65



Current Data Parameters

NAME mo604701501 MLOx120
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20210117

Time o1

INSTRUM avc500
PROBHD 5 mm CPDUL 13C

PULPROG 2930
65536

SOLVENT CDCI3

N 1

DS 4

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719425 sec

RG 4

bw 48.400 usec

DE 10.00 usec

TE .

D1 1.00000000 sec

TDO 1

= == CHANNEL f1 ==

SFO1 500.3030896 MHz

NUC1

P1 22.00 usec

PLW1 7.99830008 W
F2 - Processing parameters
Sl 65536

SF 500.3000131 MHz
EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00

4-((1-Methyl-2-nitro-1H-imidazol-5-yl)methoxy)benzaldehyde

\N/\<
A

NO,

2.11

1.07
2.07

5 4
) )
g N
o b
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4-((1-Methyl-2-nitro-1H-imidazol-5-yl)methoxy)benzaldehyde

Current Data Parameters
NAME mo604701501 MLOx120
4

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210117
Time 12.41 e = -
INSTRUM ave500 S % =
PROBHD 5 mm CPDUL 13C Sy s
PULPROG zgpg30 o~~~ )
™D 65536 o~~~ v
SOLVENT cpcl3
NS 3072
DS 2
31250.000 Hz

SWH
FIDRES 0.476837 Hz

AQ 1.0485760 sec

RG 912

DW 16.000 usec

DE 18.00 usec

TE 298.0 K

D1 2.00000000 sec O
D11 0.03000000 sec

TDO 1

CHANNEL f1 =

125.8131152 MHz O
13¢

10.00 usec
20.18400002 W

= == CHANNEL f2 = H
SFO2 500.3020012 MHz
NUC2 1H
CPDPRG (2 waltz16
PCPD2 80.00 usec
PLW2 7.99830008 W
PLW12 0.60487002 W
PLW13 0.38712001 W
F2 - Processing parameters
SI 68

SF 125.8005174 MHz
WDW

SSB 0

1B 1.00 Hz
GB [

PC 1.40

\} JL

| | | | |
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-2-(2-(4-((1-Methyl-2-nitro-1H-imidazol-5-yl)methoxy)styryl)-4H-chromen-4-ylidene)malononitrile

Current Data Parameters

NAME mo605021801 - MLOx121
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20210119

Time 22.51

INSTRUM avc500
PROBHD 5 mm CPDUL 13C
PULPROG 2930

TD 65536

SOLVENT CDCI3
NS 16

DS 4

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec
RG 4.5

DW 48.400 usec
DE 10.00 usec
TE 0K

298.!
D1 1.00000000 sec
TDO 1

======== CHANNEL 1 ========
SFO1 500.3030896 MHz

NUC1 1H

P1 22,00 usec

PLW1 7.99830008 W

F2 - Processing parameters

Sl 65536
SF 500.3000129 MHz
WDW EM
SSB [
LB 0.30 Hz
GB 0
PC 1.00
Il M‘MJJIM J N
e——————— e 7
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
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Current Data Parameters
NAM mo605021801 - MLOx121

EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210120
Time 2.59
INSTRUM ave500
PROBHD 5 mm CPDUL 13C
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 3072
DS 2
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 912
DW 16.000 usec
DE 18.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL fl =:
125.81311
13¢

10.00
20.18400002 W

— = CHANNEL f2 = -
SFO2 500.3020012 MHz
NUC2

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 7.99830008 W
PLW12 0.60487002 W
PLW13 0.38712001 W

F2 - Processing parameters
SI 68

SF 125.8005182 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

(E)-2-(2-(4-((1-Methyl-2-nitro-1H-imidazol-5-yl)methoxy)styryl)-4H-chromen-4-ylidene)malononitrile

.

LU

ol

T | T
190 180 170

T T
160 150

T T
140 130

T
120

|
110

T
100
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Methyl (E)-3-(4-{[2-(2-methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoate (3)

EC2-10 Purity short run @254 nm 2/1/2017 8:37 pm
Sample Name EC2-10
Vial Number 6
Injection Volume &
Acquisition Date/Time 1/31/2017 6:02 pm
Acquisition Method Purity short run @254 nm
Processing Method Purity short run @254 nm

EC2-10 : Injection 1

Absorbance (mAU)
Ll

P T+P
T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14
Time (min)
Time Area Area %
6.492 142,182.4 0.86
7.131 27,766.8 0.17
7.257 110,631.7 0.67
7.753 39,7244 0.24
8.009| 16,026,271.6 97.35
8.475 88,047.3 0.53
9.188 28,156.0 0.17
Total| 16,462,780.3 100.00

2/1/2017 8:37 pm Flexar HPLC 2

= OMe



Panobinostat (2)

EC4-14 Pano

2/26/2018

Acquisition Method

Acquisition Date/Time

Purity short run @254 nm
2/26/2018 6:56 pm

Injection Volume 10
Sample Name EC4-14 Pano
Sample Description
EC4-14 Pano : Injection 1
‘NUGDi
Qﬂ(!E
800;
700;
GUU:
2 7
< 500
E 400;
3005
200:
¥ J&«L
°: P vip T
‘ 2 i 6 T 1o 1 14
Time (min)
Time Height Area Area %
6.485 958,967.0 6,619,001.0 98.81
7.183 11,494.8 79,439.7 1.19
Total 6,698,440.7 100.00
2
HN N
= ~
OH
O
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(5-Nitrothiophen-2-yl)methyl bromide (S9)

EC4-63

9/11/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
6/25/2018 4:14 pm

Injection Volume 10
Sample Name EC4-63
Sample Description
Batch Description
EC4-63 : Injection 1
ZUUD:
1800
15005
1400;
1200
57
% 1000
§ sooz
6005
AUO: e
] =
2005 =
| A A L
IP VP
; : ; SRR T o “
Time (min)
Time Height Area Area %
6.585 43,9371 298,598.4 1.88
8.894 91,5642.3 599,907.0 3.78
9.586 1,923,605.5 14,976,498.3 94.34
Total 15,875,003.6 100.00

BrA&)/NO2
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N-Phthalimido-O-(5-nitrothiophen-2-yl)-hydroxylamine

EC4-68

9/11/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
7/3/2018 5:41 pm

Injection Volume 10
Sample Name EC4-68
Sample Description
Batch Description
EC4-68 : Injection 1
300;
2502
200;
150%
100§
2 50:
£
£ o
2 —505
V15 e
I ] I R % 7! %
Time (min)
Time Height Area Area %
8.071 8,336.6 51,781.2 1.29
9.292 12,498.6 81,327.4 2.03
9.506 582,893.5 3,865,476.7 96.67
Total 3,998,585.4 100.00
O
S
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O-(5-Nitrothiophen-2-yl)-hydroxylamine ($10)

EC4-90

10/1/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
10/1/2018 2:41 pm

Injection Volume 10
Sample Name EC4-90
Sample Description
Batch Description
EC4-90 : Injection 1
500
450; 9
400% ‘
3507
__ 300
2
E 7
@ 250
g 200"
150§
1005
50 k
02_” i S8 H—IEDEK
l T | 1 T T T T T
2 4 6 8 10 12 14
Time (min)
Time Height Area Area %
5.119 11,409.7 44,269.3 1.93
6.518 3,648.0 13,869.0 0.61
6.783 507,580.5 2,210,708.1 96.60
7.387 2,336.8 8,811.9 0.39
7.870 1,697.5 6,964.7 0.30
10.436 1,216.3 3,794.2 0.17
Total 2,288,417.3 100.00
S
NO,

H2N\O/\@/
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N-Phthalimido-O-(6-nitroquinolin-5-yl)-hydroxylamine

EC3-88

9/12/2018

Acquisition Method

Acquisition Date/Time

Purity short run @254 nm
1/8/2018 1:50 pm

Injection Volume 20
Sample Name EC3-88
Sample Description
Batch Description
EC3-88 : Injection 1
100ﬂ:
900:
800:
7DOf
= 600E
B !
E 7
2 500
§ 400;
300:
200:
1007
0 s
; . i T T % M
Time (min)
Time Height Area Area %
4.891 29,133.4 145,138.3 1.98
5.735 6,556.7 31,610.1 0.43
6.319 11,319.6 57,009.5 0.78
7.138 6,535.2 32,462.8 0.44
7.807 13,451.0 94,303.7 1.28
9.104 1,001,339.3 6,982,876.3 95.09
Total 7,343,400.6 100.00
O,N
(0]
N-O
N\ /
(0]
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O-(6-Nitroquinolin-5-yl)-hydroxylamine (S14)

EC3-89

9/12/2018

Acquisition Method
Acquisition Date/Time
Injection Volume
Sample Name
Sample Description
Batch Description

Purity short run @254 nm
1/8/2018 2:25 pm

20

EC3-89

EC3-89 : Injection 1

1800

1600

1400

Absorbance (mAU)

P V4P
! P i FTT T " A %
Time (min)
Time Height Area Area %
6.328 99,800.0 620,898.6 4.75
6.600 1,756,176.4 11,754,905.5 89.95
6.986 53,118.9 455,530.4 3.49
9.092 34,047.3 236,249.0 1.81
Total 13,067,583.6 100.00
O.
NH»
O5N
2 AN
=
N
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Methyl (E)-3-(4-{[tert-butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-
yl}ethyl)amino]methyl}phenyl)prop-2-enoate (4)

EC2-38
Sample Name
Vial Number
Injection Volume
Acquisition Date/Time
Acquisition Method
Processing Method

Purity short run @254 nm
EC2-38
1
10
2/1/2017 9:45 am
Purity short run @254 nm
Purity short run @254 nm

EC2-38 : Injection 1

2/1/2017 1:48 pm

Absorbance (mAU)
L1

ﬂ‘ 3 ‘I/*'P 3
rr T rrrrrrrr T rr T T T r T T T T T T T 1T 1 T T T 17
0 6 8 10 12 14 16 18 20 22 24
Time (min)
Time Area Area %
8.624 8,997.7 0.05
13.759 34,580.5 0.18
13.941 13,625.3 0.07
14.296 33,348.9 0.17
14.789 82,617.3 0.43
14.989| 18,982,727.6 98.24
18.018 167,802.4 0.87
Total| 19,323,699.6 100.00
2/1/2017 1:48 pm Flexar HPLC 2
~
Boc—N >N
Boc = OMe
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(E)-3-(4-{[tert-Butyloxycarbonyl-(2-{1-[tert-butyloxycarbonyl]-2-methyl-1H-indol-3-

yl}ethyl)amino]methyl}phenyl)prop-2-enoic acid (5)

EC2-39
Sample Name
Vial Number
Injection Volume
Acquisition Date/Time
Acquisition Method
Processing Method

EC Purity short run @254 nm longer
EC2-39

7

5

2/2/2017 4:55 pm

EC Purity short run @254 nm longer
EC Purity short run @254 nm longer

EC2-39 : Injection 1

2/2/2017 5:15 pm

3000

2500

2000

1500

Absorbance (mAU)

1000

500

0,? V3P
‘ P FTT T Tk 1‘5 "
Time (min)
Time Area Area %
10.601 49,007.8 0.17
11.713 182,154.1 0.63
12.427 140,338.8 0.48
13.079| 28,606,702.2 98.72
Total| 28,978,202.8 100.00
2/2/2017 5:15 pm Flexar HPLC 2
~
Boc—N 2N
Boc = OH
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N,N-Di-Boc-O-benzyl-panobinostat (6)

EC4-92

10/10/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
10/10/2018 12:27 pm

Injection Volume 10
Sample Name EC4-92
Sample Description
Batch Description
EC4-92 : Injection 1
1100
woof
900:
eooi
700
2 600%
A=
g 500
£ 4]
300:
200:
100
“;“’-P ‘}'+P + P
70\\ %\\ J‘ \\é\\\s\\\1\0\\ 1\2\\\1\4\ 1‘6 1‘8
Time (min)
Time Height Area Area %
13.341 1,044,426.9 5,146,725.1 100.00
Total 5,146,725.1 100.00
~
Boc—N 2N
Boc = @)
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N,N-Di-Boc-0O-(4-nitrobenzyl)-panobinostat (7)

EC4-61

9/19/2018

Acquisition Method

Acquisition Date/Time

Purity short run @254 nm

6/22/2018 4:51 pm

Injection Volume 10
Sample Name EC4-61
Sample Description
Batch Description
EC4-61 : Injection 1
2200-]
2000-]
1800E
1600f
1400
s 7
E 1200
g 1000
: 800+
liUOz
400:
200; J
J’-P \‘V+P
T T T | T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20
Time (min)
Time Height Area Area %
5.258 33,504.5 167,128.0 0.96
7.687 10,754.0 76,820.7 0.44
10.632 2,487.5 12,000.8 0.07
11.671 2,152.6 9,633.4 0.06
13.320 2,229,257.0 17,107,225.8 98.04
13.802 3,814.4 30,947.5 0.18
14.244 4,433.2 38,467.9 0.22
17.455 2,460.5 6,740.1 0.04
Total 17,448,964 1 100.00
NO,
~ 2
Boc—N ’}‘
Boc = 0
O
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N,N-Di-Boc-0O-(2-nitrothiophen-5-yl)methyl)-panobinostat (8)

EC2-35 EC Purity short run @254 nm longer 2/1/2017 6:23 pm
Sample Name EC2-35
Vial Number 12
Injection Volume 10
Acquisition Date/Time 2/1/2017 5:38 pm
Acquisition Method EC Purity short run @254 nm longer
Processing Method EC Purity short run @254 nm longer

EC2-35 : Injection 1

Absorbance (mAU)
I

P V+P
20
i} T T T T T T | T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20
Time (min)
Time Area Area %

11.309 7,739.2 0.88
12.284 5,856.3 0.67
12.649 5,843.2 0.66
12.853 3,870.5 0.44
13.185 6,107.3 0.69
13.501 840,590.3 95.64
14.270 8,871.3 1.01

Total 878,878.1 100.00

2/1/2017 6:23 pm Flexar HPLC 2
NO,
~ 2N S
Boc—N | \
Boc = O S



N, N-Di-Boc-O-((6-nitroquinolin-5-yl)methyl)-panobinostat (9)

EC3-90

9/20/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
1/8/2018 3:01 pm

Injection Volume 10
Sample Name EC3-90
Sample Description
Batch Description
EC3-90 : Injection 1
3505
BOUE
250
s 1
‘é 200+
g 150:
1005
507
OS'TP"*V o5 8¢ A ZEE—
T T T T T T T T T T T T T T T T T T T T T T T T
2 4 8 10 12 14 16 18 21
Time (min)
Time Height Area Area %
4.927 6,738.4 31,633.7 0.70
6.332 7,877.7 48,338.7 1.07
8.658 2,341.0 16,158.8 0.36
13.953 368,327.9 4,423,922.2 97.87
Total 4,520,053.3 100.00
O,N
AN
Boc—N 2N
Boc % )
)
O NS
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N,N-Di-Boc-0O-((1-methyl-2-nitroimidazol-5-yl)methyl)-panobinostat

EC5-06 12/11/2018
Acquisition Method Purity short run @254 nm with long hold
Acquisition Date/Time 12/11/2018 2:40 pm
Injection Volume 10
Sample Name EC5-06

Sample Description

Batch Description

Absorbance (mAU)

500

EC5-06 : Injection 1

ke —y ¥
70 T % T T Ji T T é T T T s T T T 1\0 T T 1\2 T T T 1\4 T T 15 T 1‘8 2
Time (min)
Time Height Area Area %
9.809 5,860.4 23,457.5 0.18
10.319 16,539.6 69,084.1 0.54
11.351 5,998.6 25,916.7 0.20
11.990 3,952.6 15,955.0 0.12
12.440 68,462.0 327,459.7 2.54
12.596 2,293,450.6 12,416,674.7 96.41
Total 12,878,547.7 100.00

Boc—N" ] 2N H /
Boc = N\o N

/\[ />’N02
o N
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O-Benzyl-panobinostat (Bn-Pano, 10)

EC5-03

11/15/2018

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
11/15/2018 10:41 am

Injection Volume 10
Sample Name EC5-03
Sample Description
Batch Description
ECS5-03 : Injection 1
1800
1600:
1400~
1200;
::(f 1000;
E ]
E BUO:
= 600:
400
2OOE
"‘_P ‘;’+P \J
! . i T T % i
Time (min)
Time Height Area Area %
7.223 3,653.0 16,559.7 0.16
7.696 3,057.3 14,995.5 0.14
8.002 1,727,141.3 10,237,501.0 98.80
8.393 4,153.3 17,709.5 0.17
9.185 3,472.0 16,907.9 0.16
9.317 11,7314 58,166.0 0.56
Total 10,361,839.6 100.00
~ 2N
HN H
= 0]
O
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O-(4-Nitrobenzyl)-panobinostat trifluoroacetate (NB-Pano, 11)

EC2-18
Sample Name
Vial Number
Injection Volume
Acquisition Date/Time
Acquisition Method
Processing Method

Purity short run @254 nm
EC2-18
3
20
11/4/2016 1:24 pm
Purity short run @254 nm
Purity short run @254 nm

EC2-18 : Injection 1

11/4/2016 3:54 pm

Absorbance (mAU)

TP ““+F
0 ! % ! ! 4 é ! ! 8‘ 1‘0 12 14
Time (min)
Time Area Area %

8.331| 14,908,280.8 98.07

9.321 49,133.2 0.32

9.444 168,073.8 1.1

9.829 76,090.2 0.50

Total| 15,201,577.9 100.00

11/4/2016 3:54 pm

Flexar HPLC 2

NO,
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O-(5-Nitrothiophen-2-yl)methyl))-panobinostat trifluoroacetate (NT-Pano, 12)

EC2-37 Purity short run @254 nm 1/11/2017 2:40 pm
Sample Name EC2-37
Vial Number 1
Injection Volume 10
Acquisition Date/Time 1/11/2017 2:22 pm
Acquisition Method Purity short run @254 nm
Processing Method Purity short run @254 nm

EC2-37 : Injection 1

1eooé
1400;
12002
1000;

800

Absorbance (mAU)

600

0 TP \Lﬂj /\
0 ! % ! ! 4 é ! ! 8‘ 1‘0 12 14
Time (min)
Time Area Area %
6.474 267,632.6 2.77
8.036 9,169,783.6 95.06
9.237 76,595.7 0.79
9.635 132,733.0 1.38
Total 9,646,744.8 100.00

1/11/2017 2:40 pm Flexar HPLC 2



O-(6-Nitroquinolin-5-yl)methyl))-panobinostat di-trifluoroacetate (NQ-Pano, 13)

EC3-91

1/4/2019

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
1/10/2018 12:56 pm

Injection Volume 10
Sample Name EC3-91
Sample Description
Batch Description EC
EC3-91 : Injection 1
2500
2000:
::(f 1500:
IR
§ woug
500:
[P ¢+P
0 2 ! ! ! Ji !‘i ! ! ‘S ! 1‘0 1‘2 14
Time (min)
Time Height Area Area %
6.703 5,278.4 22,946.9 0.13
7.053 5,771.8 27,979.5 0.16
7.721 2,585,241.8 17,486,575.7 98.82
7.952 20,853.4 105,450.1 0.60
9.023 10,176.2 52,548.6 0.30
Total 17,695,500.7 100.00
O,N
~ 2 N 2
HN H
= 0]
N
|
O NS
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N,N-Di-Boc-panobinostat (14)

EC4-42 +TFA

1/4/2019

Acquisition Method
Acquisition Date/Time

Purity short run @254 nm
1/4/2019 11:13 am

Injection Volume 10
Sample Name EC4-42 +TFA
Sample Description
Batch Description
EC4-42 +TFA : Injection 1
2000:
1800
1600
14005
B 1200E
2
E
2 1000-|
2 suoE
5
600;
AOOZ
2005
TF Vip
T T T T T T T | T T T T T T T T T
4 6 8 10 12 14
Time (min)
Time Height Area Area %
8.752 3,563.8 31,672.7 0.15
10.185 14,619.4 115,771.7 0.57
11.006 193.5 1,350.5 0.01
11.717 1,986,041.2 20,146,471.9 98.52
12.264 5,418.6 54,861.0 0.27
12.770 11,253.5 97,984.8 0.48
Total 20,448,112.5 100.00
X 2
Boc—N ’}‘
Boc =

88



O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

mAU
1200.0+ —
<
2
B (o))
1000.0 g
|
800.0 ‘
600.0 |
400.0- ‘
200.0
|
0.0 “
ﬂ<W
-200.0 - -
' ' ' ' 1 i 1
0:00 5:00 10:00
Regions: DA-C@220nm Detector:
Name Start End Retention Area %ROI %Total
(mm:ss) (mm:ss) (mm:ss) (mAU"s) (%) (%)
Region 1 7:58 8:18 8:04 6361.4 100.00 N/A
1 Peak 6361.4 100.00 N/A
Total Area: -33335.6 mAU
Average Background: N/A mAU
Method: Xbridge nonRadio default
Instrument: N/A Serial no FR1A/0217/389
Run Length: 15m
Dwell: 1s

Cell Volume: 10 uL

Cell Type: Solid

Eluate Flow: 1.00 mL/min
Residence Time: 0.6s
Injection Volume: 10 pL

HN T 2N H /
= N\O N

/\E />/NO2
O N

89

mm:ss



O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

mAU
400.01 !
1 2
3
o4
300.0
200.0
100.0
0.0 ,
: : : : : : : = : : : : : :
0:00 5:00 10:00 mm:ss
Regions: DA-B@254nm Detector:
Name Start End Retention Area %ROI %Total
(mm:ss) (mm:ss) (mm:ss) (mAU"s) (%) (%)
Region 1 7:57 8:16 8:04 2147.8 100.00 62.27
1 Peak 2147.8 100.00 62.27
Total Area: 3448.9 mAU
Average Background: N/A mAU
Method: Xbridge nonRadio default
Instrument: N/A Serial no FR1A/0217/389
Run Length: 15m
Dwell: 1s

Cell Volume: 10 uL
Cell Type: Solid
Eluate Flow: 1.00 mL/min

Residence Time: 0.6s
BN N H /
= N\O N
/\E />——N02
© N

Injection Volume: 10 pL
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O-((1-Methyl-2-nitroimidazol-5-yl)methyl)-Panobinostat di-trifluoroacetate (CH-03, NI-Pano, 1)

mAU
0.0 —
| 5|
1 O |
-10.0 E
] « |
—20.0§ ‘
-30.01 ‘
-40.0°
50.0- |
60.0 H
70.0°
‘ ‘ ‘ ‘ : ‘ ‘ = ‘ :
0:00 5:00 10:00
Regions: DA-D@365nm  Detector:
Name Start End Retention Area %ROI %Total
(mm:ss) (mm:ss) (mm:ss) (mAU"s) (%) (%)
Region 1 7:57 8:20 7:57 -400.8 N/A
1 Peak -400.8 100.00 N/A
Total Area: -635.4 mAU
Average Background: N/A mAU
Method: Xbridge nonRadio default
Instrument: N/A Serial no FR1A/0217/389
Run Length: 15m
Dwell: 1s
Cell Volume: 10 uL
Cell Type: Solid
Eluate Flow: 1.00 mL/min

Residence Time: 0.6s
Injection Volume: 10 pL
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(E)-3-(4-{[2-(2-Methyl-1H-indol-3-yl)ethylamino]methyl}phenyl)prop-2-enoic acid trifluoroacetate (518)

EC5-05 11/15/2018
Acquisition Method Purity short run @254 nm
Acquisition Date/Time 11/13/2018 5:31 pm
Injection Volume 10
Sample Name EC5-05

Sample Description
Batch Description

EC5-0S : Injection 1
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5.666 7,378.7 24,641.2 0.18
6.151 12,629.0 48,704.8 0.35
6.560 4,172.3 14,854.3 0.11
6.924 2,689,301.6 13,536,942.6 96.97
8.011 4,110.7 19,689.0 0.14
8.397 12,240.3 59,987.8 0.43
8.578 41,4341 197,179.3 1.41
9.088 12,533.8 57,532.1 0.41
Total 13,959,531.1 100.00




(E)-2-(2-(4-((1-Methyl-2-nitro-1H-imidazol-5-yl)methoxy)styryl)-4H-chromen-4-ylidene)malononitrile

Acquisition Method Purity short run @254 nm
Acquisition Date/Time 1/15/2021 12:40 pm
Injection Volume 10

Sample Name MLOx120

Sample Description

Batch Description

MLOx120 : Injection 1

TM
60 1
50
£ w0
g
£
2 20
2mM
10
"7 LI T : ._J T
0 3 I T S
Time (min}
Time Height Area Area %
7.968 738,461.0 3,213,778.3 100.00
Total 3,213,778.3 100.00




