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'H NMR (400 MHz, DMSO-

de) 8 7.27 (td, J=7.9, 6.1 Hz, 2H), 7.10 - 6.98 (m, 4H), 7.01 - 6.91 (m, 1H), 6.96 (s, 2H), 6.67 — 6.62 (m, 2H),
5.97 (d, J = 1.1 Hz, 2H), 5.91 (d, J = 1.1 Hz, 2H), 5.15 — 5.00 (m, 4H), 5.04 — 4.96 (m, 2H), 4.94 (s, 2H), 3.81
(d, J = 10.5 Hz, 1H), 3.71 — 3.58 (m, 3H). *C NMR (101 MHz, DMSO-d¢) & 172.59, 161.11, 150.24, 147.52,
143.76, 131.50, 130.66, 130.58, 124.02, 118.94, 114.77, 114.56, 113.69, 110.48, 101.88, 96.83, 94.82,

66.31, 58.38, 48.64. MS-ESI m/z calculated for CoH1sFNOs [M+H]*: 370.1, found 370.1.
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6.21 (m, 1H), 5.98 (dt, J = 10.5, 1.3 Hz, 2H), 5.38 — 5.23 (m, 1H), 5.15 — 4.88 (m, 3H), 4.71 — 4.30 (m, 3H),
4.14 - 3.91 (m, 1H), 3.90 — 3.79 (m, 1H), 3.75 (q, J = 7.0 Hz, 1H), 3.61—3.32 (m, 2H), 3.19 (td, } = 7.4, 4.6
Hz, 1H), 2.95 (ddd, J = 12.8, 5.0, 1.3 Hz, 1H), 2.85 (dd, J = 8.3, 6.2 Hz, 2H), 2.80 — 2.65 (m, 2H), 2.34 - 2.13
(m, 4H), 1.70 (dq, J = 14.7, 8.1, 7.4 Hz, 3H), 1.49 (q, J = 7.8 Hz, 3H), 1.36 — 1.13 (m, 2H). LC-MS (ESI-QQQ):

m/z 759.2 ([C35H39FN408S3 + H]+ calcd. 759.2). #E >98% (rt 4.64 min).
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BEUVTILE = UEED K H
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Fc e RIS U FILIEERIE 0.01 VAV2, MAPK14, PIK3CG, RAC1, GRB2

THRZEERL T FILEERE | 0.02 VAV2, MAPK14, PIK3CG, RHOA, GRB2, CDC42, PAK2
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r IC50 (M)
CCRF-CEM 2.37
HL-60(TB) 1.26
K-562 0.353
MOLT-4 3.02
RPMI-8226 2.28
SR 0.294
A549/ATCC 8.74
EKVX 3.03
HOP-62 2.19
HOP-92 3.1
NCI-H226 50
NCI-H23 3.96
NCI-H322M 4.01
NCI-H460 2.08
NCI-H522 2.59
COLO 205 1.46
HCC-2998 7.06
HCT-116 1.53
HCT-15 1.08
HT29 1.52
KM12 1.48
SW-620 1.65
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SF-268 3.2
SF-295 1.2
SF-539 1.13
SNB-19 3
SNB-75 0.82
U251 2.5
LOX IMVI 2.35
M14 0.357
MDA-MB-435 0.187
SK-MEL-2 2.46
SK-MEL-28 20.3
SK-MEL-5 1.26
UACC-257 50
UACC-62 2.25
IGROV1 4.19
OVCAR-3 1.27
OVCAR-4 46.8
OVCAR-5 4.33
OVCAR-8 3.18
NCI/ADR-RES 2.02
SK-OV-3 1.73
786-0 1.86
A498 1.11
ACHN 3.03
CAKI-1 1.24
RXF 393 1.51
SN12C 3.05
TK-10 15.6
UO-31 2.88
PC-3 1.46
DU-145 2.71
MCF7 1.44
MDA-MB-231/ATCC |3.09
HS 578T 1.42
BT-549 1.46
T-47D 2.18
MDA-MB-468 1.12
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REE AR AT | 1D

ik

YB-1 Cell signaling technology (CST) #8475

TMSB10 R&D Systems H#AF6429

SUMQ2/3 CST #4971

PSMB2 Bethyl Laboratories #A303817AT

MDR1 CST #13978

CD44 CST #37259

GBP1 Abnova #H00002633-
PW1

c-Myc Novesbio # NB600-302SS

CDK2 CST #2546

CDC25A CST #3652

Y491 ) E CST #4132

Bax CST #5023

Bcl-2 CST #2876

B7oFv Novusbio #NB600-501SS

Kie7 Biolegend #350502

i< R 1g6 HRPEE S IR CST #7076

o9 X126 HRPEES IR CST #7074

iz 208

ERYB-12 /08 (His2 %) Novusbio #NBP2-30101

EEYME

RPMI-1640 Corning #10-040-CV

DMEM Corning #10-013-CV

DMEM/F12 Hyclone #SH30525.01

MEGM 1Eith Llonza #CC-3150

FBS Corning #35-015-CV

NEYE-MEEFIAR Gibco 15240062

M-PER (F1E) BRRBRK Thermo Scientific #78503

Halt7oF7—+€ - "R 7742 —€HAEHFIH Y T/ | Thermo Scientific #78440

BR3P 5— b AMLTRFEDVE—X CST #5947

Oregon Green(F18)488L 0> U1 —k Stz 191 2%+)L| Molecular Probes # P22310
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HHATRE
OVCAR3 NCI cell line repository (DTP)
OVCAR4 NCI cell line repository (DTP)
OVCARS NCI cell line repository (DTP)
OVCARS NCI cell line repository (DTP)
SKOV3 NCI cell line repository (DTP)
SH-SY5Y Dr. Manish Chamoli (Buck
Institute, CA, USA)
ID8 Dr. Erinn Rankin (Stanford
University, CA, USA)
T4 xy b
BUTLIRAYS (TMT) Thermo Fisher Scientific #90110,
#90061
PathScan (Z &%) £YB14 > KA wFELISA* v | CST #12543
ZEIMET vEAFy b+ Sigma-Aldrich #MAK161
bt ~CD44 ELISAZ% v + (thfa) Novusbio #NBP1-86819
#H 1 Z DNA
plLenti PGK 735 X + V5-LUC (w528-1) Eric Campeau & Paul Kaufman, Addgene #
Addgene 19166

pLV[Exp]-Puro-
EF1A>hYBX1[NM_004559.5]/mCherry

VectorBuilder Inc

pLV[shRNA]-EGFP:T2A:Puro-
U6>hYBX1[shRNA#1]
shRNA &25: CCTGTTAATAAAGGTCTTAAA

VectorBuilder Inc

pLV[shRNA]-EGFP:T2A:Puro-
U6>hYBX1[shRNA#2]
shRNA E251: CCAGTTCAAGGCAGTAAATAT

VectorBuilder Inc

pLV[shRNA]-EGFP:T2A:Puro-
U6>Scramble[shRNA#1]
shRNA E25: CCTAAGGTTAAGTCGCCCTCG

VectorBuilder Inc
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INTERNATIONAL SEARCH REPORT

JP 2023-552368 A 2023.12.15

International application Ne.
PCTIUS2021/061906

A,

CLASSIFICATION OF SURBJECT MATTER

IPC(8) - AGTK 31/435; AG1K 31/4375; CO7D 215/00 (2022.01)
CPC - AB1K 31/435; AG1K 31/4375; CO7D 215/00 (2022.02)

According to International Patent Classification ([PC) or to both national classification and {iPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
see Search History document

see Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

soe Search History document

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

« | Angiogenesis by Downregulating BckxL-VEGFR2/-Tie Axes, Molecular Therapy: Nuclsic Acids,
Vol. 9, December 2017 [retriaved on 18 January 2022]. Relrigved from the Internet: <URL:
hitps.ff'www .sclencedirect.com/science/article/pil/S2162253117302536>, Pgs. 170-181

Catepory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A A PUBCHEM, SID 319685906, Available Date: 08 December 2016 [retrieved on 19 January 1,2, 68
2022].,Ratriaved from the Intemet <URL:
https:/pubche m.ncbi.nim.nih.govfsubstance/319685906> entire decumant
A SETOGUCH! et al., Antisensa Oligonuclectides Targeting Y-Box Binding Protein-1 Inhibit Tumor| 1, 2, 6-8

D Further documents ate listed in the continuation of Box C.

D See patent family annex.

L
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ngn

ag

“o"
wpr

Special garies of cited d 1s:

dogument defining the general state of the ary which is not considered
to be of particular relevance

document cited by the applicant in the international application
eartier application or patent but published on or after the international
filing date

docurnent which maz throw doubts on priority claim(s) or whith
is cited to establish the publication date of another citation or ather
special reason (as specified)

decument referring to an oral disclosure, use, exhibition orother means
document published pricr to the internatienat filing date but later than
the pricrity date claimed

e

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel of cannot be considered 1o involve an inventive step
when the docunent is taken alone

" docurnent of pariicudar felevance; the ¢laimed invention cannot

be considered to involve an inventive step when the docurnent is
combined with ane or more other such documents, such combination
being obvious to o person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

08 March 2022

Date of mailing of the international search report

MAR 30 2022

Mame and mailing address of the 1SA/US

Mail Stop PCT, Altn: ISA/US, Commisslener for Patants
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Hamy Kim

Telephane No. PCT Helpdesk: 571-272-4300

Form PCTASA/210 (second sheet} (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2021/061906
Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a forming part of the international application as filed:

m in the farm of an Annex C/ST.25 text file.
E’ on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13/ex 1(2) for the purposes of international search
only in the ferm of an Annex C/ST.25 text file.

e D furnished subsequent to the international fling date for the purposes of international search only:
|:| in the form of un Annex C/ST.25 text file (Rule 131er 1(a)).
D on paper or in the form of an image file (Rule 13/er.1(b}) and Administrative Instructions, Section 713},
2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does niot go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Forn PCTASA/210 (continuation of first sheet (1)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Neo.

PCT/US2021/061908

Box Na. Tl Obscrvations where certain claims were found unscarchable {Continuation of item 2 of first sheet)

This international search report has not been established in respect of cettain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos..

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 Claims Nos.: 10-40, 41a, 41b, 42-45
because they are dependent claims and are not drafted ip accordance with the second and third sentences of Rule 6.4{a).

Box No. II1  Ohservations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this inlernational application, as follows:
See exira sheel{s).

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which tees were paid, specifically claims Nos.: .

4. ﬁ "No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1.2,6-8

Remark on Protest I:' The additional search fees wete accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2G19)
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INTERNATIONAL SEARCH REFORT International application Ne.

PCT/US2021/Q061906

Continued from Box No. Ill Observations whera unity of invantion ig lacking

This application contains the following inventions or groups of Inventions which are not so linked as to form a single general inventive
concept undar PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional axamination fees need to be paid.

Group 1+ claims 1-9 are drawn to compounds i'laving a structure of Formula (1), or a pharmacautically acceptable salt, co-crystal, ester,
solvate, hydrate, isomer, tautorner, Isotape, polymerph, or prodrug thereof, and methads of inhibiting YB1 protein activily In a subject
experiencing a cancer expressing YB1 protein thereof,

The first invenlion of Group |+ is restricted based on the provisa that at laast one of R1, R2, R3, R4, and R5 is selectad from the group of
F, £1-C4 fluoroalkyl, and SF5, and with the proviso that, when X is the shown phenyl moiety and R2 is F or CF3, then at least one of R1
R3. R4, and RS is not H; and is restricted o a compound having & structure of Formula {1} wherein X is the: first shown moiety; R1is F;
R2, R3, R4, and RS are each H: nis 1; and RE is H, or a pharmaceutically accepiable salt, co-crystal, estar, solvate, hydrate, isomer,
tautomer, isotope, palymorph, or prodrug thereof, and rmethods of Inhibiting YB1 proteln activity in a subject experiencing a cancer
expressing YB1 protein thereof. It is belleved that claims 1, 2. and 8-8 read on this first namad invention and thus these claims will be
searchad without fee to the extent that they read on the above embodiment.

Applicant is invitad to elect additional formulafe) for each additional compound to be searched in a specific combination by paying an
additional fee for @ach set of election, Each additional alected formulafe) requires the selection of a single definition for each compound
variable. An exemplary elsction would be a compound having a struciure of Formuta (1) wherein X is the first shown moisty; R1, R2, R4,
and RS are each H; R3is F; n ig 1; and RE is H, or a pharmaceutically acceptable salt, co-crystal, ester, soivate, hydrate, isomer,
tautomer, isotope, polymorph, or prodrug thersof; and methods of Inhibiting YB1 prolein activity in a subject experisncing a cancer
expressing YB1 protein thereof. Additional formula(e) will be searched upon the payment of additlonal fees. Applicants must specify the
claims that read on any additional elected inventions. Applicants must further indicate, if applicable, the claims which read on the first
named invention if different than what was indicated above for this group. Failure to clearly identify how any paid additional invention
faes are to be applied {o the "+" group(s) will result in only the first claimed invention to be searched/examined.

Thae inventions listad in Groups |+ do not ralate to a single general inventive concept under PCT Rule 13.1, becausa under PCT Ruls
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulae do not share a significant struciural elerment requiring the selection of alternatives for the compound variables,
X, R1,R2, R3, R4, R5, n, R6, and accordingly these groups lack unity a priori.

Additionally, even if Groups |+ were considered to share the technical features of a compound having tha cors structure of Forraula (1),
or a phamaceutically accaptable salt, co-crystal, ester, solvate, hydrate, isomer, tautomer, Isotops, polymorph, or prodrug thereof, and a
method of inhibiting YB1 protein aclivity in & subject experiencing a cancer expressing YB1 protein, the method comprising administering
1o the subject in need thereof a pharmaceutically effective amount of a compound, these shared tachnical features do not represent a
contribution over the prior art as disclosed by the publication enfitled “SID 319685906 by PubChem (hereinafter, "PubChem”) and the
publication enlitled "Antisense Oligonucleotides Targeling Y-Box Binding Protein-1 Inhibit Tumor Angicgenasis by Downregulating
Bcl-xL-VEGFR2/-Tia Axes" by Satoguchi et al. (hereinafter, “Setoguchi™),

PubChem leaches a compound having the core structura af Farmula (I}, or e pharmaceutically accaptable salt, co-crystal, ester, solvale,
hydrate, isomer, tautormer, isotope, polymorph, or pradrug thereof (Pg. 2, compound as shawn).

Setoguchi leaches a method of inhibiting YB1 protein activity in a subject expariencing a cancer expressing YB1 protein, the method
comprising adminlstering to the subjact In need thereof a pharmaceutically effective amount of a compound {Abstract, Y-box binding
protein-1 {YB-1), Involved In cancer progression and chemoradiation resistance, is averexpressed in not only cancer cefis but also tumor
blood vessels. In this study, we Investigated the potential value of amido-bridged nuclelc acid (AmMNA)-modified antisense
aligonucleotides (ASOs) targeting YB-1 (¥B-1 ASOA) as an antiangiogenic cancer therapy; Abstract, YB-1 ASOA administered i.v.
significantly inhibited YB-1 expression In CD31-positive angiogenic endothelial cells...YB-1 ASOA significantly suppressed tumar
growth). -

The invenlions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a sarme or corresponding spetial
tachnical feature.

Form PCTASA/210 (extra sheet) (July 2019)
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