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oooao
X (10) DILEY D
x5 ONCE = R; R,
1 ONC201 CH,Ph CH,-((2-CH3)-Ph)
13 CH;Ph CH3;
14 ONC202 CH,Ph CH,-((2-C1)-Ph)
15 ONC203 CH,Ph CH,-(2-F = = /1)
16 ONC204 CH,Ph CH,CH,Ph
17 ONC205 CH,Ph CHzCHz(él-N-’\‘;/)“/W- BTy
18 ONC206 CH,Ph CH,-(2,4-3 " F-Ph)
19 ONC207 H CH,~((2-CH3)-Ph)
20 ONC208 CH; CH,-((2-CH3)-Ph)
21 ONC209 CH,CH,Ph CH,-((2-CH3)-Ph)
(4N D2
22 CH,CH,-(4 5\1/ y/) -t CH-((2-CHs)-Ph)
23 CH,CHOHPh CH,-((2-CHj3)-Ph)
24 (CH1)3CO-4F-Ph CH,-((2-CH3)-Ph)
32 ONC215 CH,CH2NHCOOC(CH3)3 CH,-((2-CH3)-Ph)
33 ONC216 CH,CH>CH,NH; CH2-((2-CH3)-Ph)
41 ONC210 CH,Ph CH,-(3,5- Y F-Ph)
51 ONC211 CH,Ph CH,-(3,4-Cl-Ph)
52 ONC212 CH,Ph CH,-(4-CF;3-Ph)
53 ONC213 CH,Ph CH»-(3,4- Y F-Ph)
54 ONC214 CD,CDs CH;-((2-CH3)-Ph)
43 ONC217 CH,Ph CH,-(2-F-Ph)
55 ONC218 CH,Ph CH,(2-CH;,4-F-Ph)
56 ONC219 CH,Ph CH,-(2,4- ¥ Cl-Ph)
57 ONC220 CH,Ph CH,-((4-OCHj3)-Ph)
34 ONC226 CH,Ph CH,-(3-E U Y =)
35 ONC222 CH,Ph CHy-(3-A Y A X4 U V=)
36 ONC224 CH,Ph CH,CHy-(4-F /L7 U = /L)
37 ONC223 CH,Ph CH,-(4-CH3-Ph)
38 ONC221 H CH,-(4-CF3-Ph)
73 ONC227 CH,-(4-CF;-Ph) CH,-(4-CF3-Ph)
72 ONC225 CH,Ph CH,-(2-F,4-CF5-Ph)
74 ONC228 CH,-(4-F-Ph) CH,-(4-CF3-Ph)
75 ONC229 CH,-(OCH;-Ph) CH,-(4-CF3-Ph)
76 ONC230 (4-F-Ph)-4-F % v 7 F /L CH,-(4-CF3-Ph)
77 ONC231 CH,-3-E U YL CH1-(4-CF3-Ph)
78 ONC232 CHy-4-A F)N2-F 7V U b CH,-(4-CF3-Ph)
79 ONC233 CH,-2-E 7 V= )b CH,-(4-CF3-Ph)
81 ONC234 CH,-(3,4- Y CI-Ph) CH,-(4-CF3-Ph)
82 ONC235 CH,-(4-Cl1-Ph) CH,-(4-CF3-Ph)
83 ONC236 CH,-3-F = =)L CH»-(4-CF;-Ph)
84 ONC237 CH,CH(OH)Ph CH,-(4-CF;-Ph)
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1 ONC201 CH:Ph CH:-((2-CHs)-Ph) N/A

14 ONC202 CH:Ph CH2(2-C1-Ph) B

15 ONC203 CH:Ph CHe-(2-F = =)L) C

16 ONC204 CH:Ph CH:CH:Ph C

17 ONC205 CH2Ph CHeCH2(4-N-~X P L-v° X5 c
) 10

18 ONC206 CH:Ph CH:-(2,4-F-Ph) A

19 ONC207 H CH2-((2-CH3)-Ph) B

20 ONC208 CHs CH:-((2-CH3s)-Ph) B

21 ONC209 CH:CH:Ph CH:-((2-CH3)-Ph) B

32 ONC215 (CH2)s-NH-BOC CH2-((2-CHs)-Ph) B

33 ONC216 (CH2)3-NH2 CHz-((2-CH3s)-Ph) B

41 ONC210 CH:Ph CH:-(3,5-2F-Ph) B

51 ONC211 CH:Ph CH:-(3,4-2C1-Ph) B

52 ONC212 CH:Ph CHs-(4-CF3-Ph) A

53 ONC213 CH:Ph CHs-(3,4-F-Ph) A 20

54 ONC214 CD:2CeDs CH2-((2-CH3)-Ph) B

43 ONC217 CH:Ph CHz(2-F-Ph) C

55 ONC218 CH:Ph CH:(2-CHs3,4-F-Ph) A

56 ONC219 CH:Ph CHz-(2,4-2C1-Ph) A

57 ONC220 CH:Ph CH:-((4-OCH3)-Ph) A

35 ONC222 CH:Ph CHe-(3- A4 VA X+ U ¥= o
L)

36 ONC224 CH:Ph CH:CHz-(4-E /LR Y =) A

38 ONC221 H CH2-(4-CF3-Ph) A

72 ONC225 CH:Ph CH:-(2-F,4-CF3-Ph) A 30

37 ONC223 CH:Ph CH2-(4-CH3-Ph) A

34 ONC226 CH:Ph CHz-(3-v°1U =) A

77 ONC231 CH:-3-v° Y ¥ CH:-(4-CF3-Ph) A

78 ONC232 CH2-4- A F /)L -2-F | CH2-(4-CF3-Ph) B

T U

79 ONC233 CH:-2-v'5 Y=/ | CHs-(4-CF3-Ph) B

81 ONC234 CH:-(3,4-CIl-Ph) | CHz-(4-CF3-Ph) A

83 ONC236 CHz-3-F =1 CHz-(4-CF3-Ph) A

84 ONC237 CH:CH(OH)Ph CH2-(4-CF3-Ph) C

73 ONC227 CH2-(4-CF3-Ph) CHgz-(4-CF3-Ph) B 40

74 ONC228 CH:-(4-F-Ph) CHz-(4-CF35-Ph) A

75 ONC229 CH:-(4-OCHs-Ph) | CHz-(4-CF3-Ph) B

76 ONC230 4-F-Ph-4-4 % Y 7 | CHs-(4-CF3-Ph) A
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US17/15608

A. CLASSIFICATION OF SUBJECT MATTER
IPC - CO7K 16/28, 14/705, 14/72; COTD 401/04, 257/04; GO1IN 33/566 {(2017.01)
CPC - CO7K 16/2857, 16/3076, 14/705, 14/7158, 14/723; COTD 401/04, 257/04; GO1N 33/566

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

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

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History dosument

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2014/0335048 A1 (ONCOCEUTICS, INC.,) 13 November, 2014; paragraphs [0012], [0026], | 1-4, 16-18, 25, 27-29, 39,
- [0D61], [0074], [0D81], [00BS], [0088], [007E], [0145], [0150], [0163] 101-104, 121.124
Y

5-14, 15/7-14, 19-20, 26,
30-38, 45, 50, 54,
98/88-90, 99/98/86-00,
100/98/86-90, 105-120

X US 2009/0022717 Al (PREMACK, B et al.) 22 January, 2009; paragraphs [0040], [0082], 48-47
- [0088], [0091], [0084], j01000. e —_
Y 19-20, 50-51, 92/86-90
X WO 2004/082570 A2 (BAYER HEALTHCARE AG) 30 September, 2004; page 10, lines 25.29; | 52-53, 57-58, 86-88,
awn page 46, line 21 — page 47, line 4; page 54, lines 22-30; page 66, lines 30-31; page 68, lines 91/86-88, 93/86-88,
Y 13-18; page 81,line 8 B4/93/86-88, 95/93/86-88
54-55, 89-90, 91/49-80,
52/85-90, 93/86-90,
94/93/89-90, 95/93/83-90,
96/93/86-20, 97/93/88-90,
98/86-90, 99/98/86-90,
100/96/86-90
Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T”  later docusment published affer the internationat filing date or priority
“A"  document defining the general state of the art which is not gonsidered date and not in gonflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international  “X"  document of particular refevance, the claimed invention ¢annot be
filing date cansidered novel or cannot be considered to invelve an inventive
B du&menr ﬂu:l;itc_hhmgz thr&\y dc_)ubl(si:n p?inrity Lhr.elaing(s). or whic:tli1 is step when the document is laken alone
cited to establish the publication date of another cliation of Other wyw  go0yment of particular relevance; the claimed invention cannot be
special reason @s speciiied} i o considered lopainvolve an inventive step when the document is
“Q" document referring to an oral disclosure, use, exhibition or other combined with one or more other such decuments, such combination
means being obvious to a person skilled in the art

“p"  document published prior to the international filing date but later than g+ i
tho priority date claited & document member of the same pmem family

Date of the actual compietion of the international search Date of mailing of the international search report
22 June 2017 (22.06.2017) 'l 9 J U L 20] 7

Nane und mailing address of the [SA/ Authorized officer

Mail Stop PCT, Atin: 1SA/US, Commissioner for Patents Shane Thomas

P.O. .Bo_x 1450, Alsxandria, Virginia 22313-1450 PCT Helpdesk 571.272-4300

Facsimile No, 571-273-8300 PCT OSP: 571-272-7774
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DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory*

Citation of document, with indication, where appropriate, of the relevant pagsages

Relevant to claim No.

Y

(LUTZ, PE et al.) Opicid Receptors: Distinct Roles in Mood Disorders. Trends in Neuroscience.
06 Dacamber, 2012; Vol. 36, No. 3; pages 1-24; page 18, box 1, paragraphs 1, §; DOI:
10,1016/).tins.2012,11,002

{YUNG, SC ot al.) Host Chemckines Bind to Staphylococcus aureus and Stimulate Protein A
Releasa. Journal of Biological Chemistry. 07 Cecember, 2010; Vol. 286, No. 7; pages
5069-5077, abstract; page 5075, column 1, paragraph 2 — column 2, paragraph 1; DOI:
10.1874/bc.M110.195180

{SOARES, AC et al.) Role of the Platelet-Activating Factor (PAF) Raceptor during Pulmonary
Infection with Gram Negative Bacterla, British Journal of Pharmacology. November, 2002; Vol
137, No. 5; pages 821-628; abstract; page 625, column 2, paragraph 2 - page 626, column 1,
paragraph 1; DOI: 10.1038/5).bjp.0704918

(L1, J et at.) Genome-Wide shRNA Screen Revealad Intagrated Mitoganic Signaling Batwesn
Dopamine Receptor (2 (DRDZ) and Epidermal Growth Factor Receptor (EGFR) in
Glioblastoma. Oncotarget. 28 February, 2014; Vol. 5, No. 4; pages 882-893; abstract; page
888, column 1, paragraph 4; DOl 10,18632/oncotarget. 1801

(POLLARD, TD) A Guide to Simple and Informative Binding Assays. Molecular Biology of the
Cell. Dacembar, 2010; Vol 21, No. 23; pages 4061-4087, page 4062, column 1, paragraph T,
DOI: 10.1091/mbc.E10-08-0683

(FOWLER, JC et al.} Receptor Conformations Involved in Dopamine D2L Receptor Functional
Selactivity Induced by Selacted Transmembrane-5 Sedine Mutations. Molecular Pharmacology.
13 March, 2012; Vol, 81, No, 16; pages B20-831; abstract; page 823, column 2, paragraph 1;
DOL 10.1124/mol.111.075457

US 4,867,973 A (GCERS, JWF ot al.) 19 September, 1989; abstract; column 6, lines 34-36

(JULLY, B et al.) Potential Molecular Targets for Ewing's Sarcoma Tharapy. Indian Journal of
Medical and Paediatric Oncology. October, 2012; Vol. 33, No. 4; pages 1-13; abstract; page 5,
paragraphs 1-2; DOF: 10.41030971-5851.107074

{ZHAD, Z et al.) pS3 Logs Promotas Acute Mysloid Leukemla by Enabling Aberrant
Seli-Renawal, Genes and Bevelopment. 01 July, 2010, Vol. 24, No, 13; pages 1388-1402;
abstract; page 1398, column 2, paragraph 1; DOI; 10.1101/gad. 1940710

(AIHARA, K et al.} HIF3A K27M Mutations in Thalamic Gliormas from Young Adult Patients.
Neuwro-Oncology. 26 November, 2013; Veol. 16, No. 1; pages 140-146; abstract; page 142,
column 4, paragraph 1; DOI: 10.1083/mauoncinot144

{SOEJIMA, H st al.) Epigenetic Siencing of the MGMT Gena in Cancer. Biochemistry and Cell
Biology. August, 2005; Vol. 83, No. 4, pages 429-437, abstract, page 435, column 1, paragraph
2 — column 2, paragraph 1 ; DOI: 10,1138/005-140

HLABURTHE, M et al.) The Orexin Receptor OX1R in Colon Cancer: a Promising Therapsutic
Target and a New Paradigm in G Protein-Coupled Receptor Signalling Through ITIMs. British
journat of Pharmacology. 01 March, 2012; Vol. 165, No. 6; pages 1878-1687; whole document;
DOL10.111145.1476-5381.2011.01510.x

WO 2015/153468 A1 {THE SCRIPPS RESEARCH INSTITUTE) 08 October, 2015; page 5,
lines 5-10

US 20156/02022086 A1 {THE PENN STATE RESEARCH FQUNDATION} 23 July, 2015;
paragraph [0009)

US 2013/0065887 A1 {BHATIA, M et al.} 14 March, 2013; abstract; paragraph [0012); claim 1
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B80/76/73-75, 81/73-75,
82/73-75, B373-75,
84{73-75, 85/84/73-75

A US 2007/0026402 A1 (NOBLE, EP at al.) 01 February, 2007; paragraphs [0006], [0103]-[0104] |62-67, 68/62-57,
69/62-67, 70/62-67,
71/62-67, T2IT162-67,
73.785, T6/73-T5,
FIAGF3-TE,
78/76f73-T5.
79/76173-T5,
80/76/73-75, 81/73-75,
82/73.75, 83/73.75,
84/73-75, B5/84173-75

PX {ALLEN, J et al.) Discovery and Clinical Intfroduction of Firstin-Class Imipridone ONC201. 1-14, 15/7-14, 16-58,
Oncotarget. 13 September, 2016; Vol. 7, No. 45; pages 1-14; whole document; DOL 62-67, 68162-67,
10.18632/oncotarget. 11814 69/62-67, T0/62-67,

71/62-67, 72/71/62-67,
73-75, 76(73-75,
PT/76I73-T5.
T8I76/73-7T5,
TA76I7A-TS,
80/76/73-75 , 81/73-75,
82/73-75, B3/73.75,
84/73-75, BS/BA/TS-TS,
86-90, 91/86-90,
92/86-90, 93/86-90,
94/33/86-90.
95/93/86-90,
96/93/86-90,
97/93/86-90, D8/86-90,
99/98/86-80,
100/98/86-90, 101-124
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemnational search report has not been established in respect of certain claims under Article | 7(2)(a) for the following reasons;

l. I:I Claims Nos.:

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

2. I:I Claims Nos.:
because they relate to parts of the intemationa) 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.:
b they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lII  Observations where unity of inveation is 1acking (Continuation of item 3 of first sheet}

This Intemnational Searching Authority found multiple inventions in this international application, as follows:
**.Plaase Ses Supplemental Page-"**-

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

2. E] 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
anly those claims for which fees were paid, specifically claims Nos.:

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

Group 1, Clalms 1-58 and 62-124

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a prolesi 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)) (January 2015)
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Information on patent family members International appit

PCTJS17H5608

-**-Continuad from Box Ne. ii: Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of Inventions which ara not se linked as to form a single general inventive
concept under PCT Rule 13,1, In order for afl invantlions to be examined, the appropriate additional examination fees must be paid.

Group |, Claims 1-58 and 62-124 are directad toward a method of treating or preventing a diseass, disorder, ar condition in a subject in
nead of selactive modulation of the activity of a membar of a D2-tike family of doparnine raceptors: methods of screening for therapeutic
agents therafor, identifying whethar a subjact is likely fo be responsive to a therapeulic agent, and methods of assessing the
affectiveness of the therapeutic agant.

Group |, Clalms 59-61 are directed toward methods of ireating or preventing a cancer comprising administering a therapeutically
affactive amount of ONC206 or ONC212 to a subject.

Group |11, Claims 125-132 are directed toward methods of treating or preventing liver fibrosis er regenerating liver tissua.
Group IV, Claims 133-142 are directed toward a method of stimulating the immune system.

The inventions llsted as Groups |-V do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, 1hey lack the same or cormesponding special technical features for the fellowing reasons: the special technical features of Group §
include D2-itke dopamine receptors, not present in any other Graup; the special technical featuras of Group Il include a neurcendocrine
cancer, not present in any other Group: the spacial technical features of Group 1l include & compound of Formula (100}, not present in
any olher Group; the spetial technical features of Group IV include the immune system, not present in any other Group,

Groups I-1V share the technical features including: a method comprising administering to a subject in need of treatment a pharmaceutical
composition comprising a therapeutically effective amount of a compound. Groups |, It and 1V share the technical features including a
compound of Farmula {10){wherein ONC206 and ONC212 are specific examples of said cormpound, see paragraph [0007] of the instant
description).

Howeaver, these shared technical features are previcusly disclosed by US 2014/6335048 A1 to Oncocautics, Ing. (hereinafter
'Oncoceutics").

Oncocautics discloses a method comprising administering to a subject in need of treatment a pharmaceutical composition tomprising a
therapeutically effective amount of a compound of Formula (10) (a method comprising administering to a subject in need of treatment a
pharmaceutical composition comprising a tharapautically effective amount of a compeund of Fermula {10); abstract, paragraph [00D8]),

Since none of the spedial technical features of the Groups I-1V inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the Oncoceutics refarence, unity of inventlon is lacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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