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INTERNATIONAL SEARCH REPORT Tnioraationl spplication Mo,

PCTIUS2022/074840

Box No, II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

L. D Claims Nos.:

because they relate to subject matter notrequired to he searched by this Authority, namely:

2 I:] Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that 1o meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafied in accardance with the second and third sentences of Rule 6.4(a).

Box No.1II  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international apptication, as follows:
See extra sheet{s).

L. D As all required additionel search fecs were timely prid by the applicant, this international search report covers all searchable
claims, '

2, I:l 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 fees were paid, specifically claims Nos.;

4, E Na required additional search fies were timely paid by the aﬁlicmt. Consequently, this international search report is restricted

to the invention first mentioned in the claims; it is claitns Nos.:
1,32
Remark on Protest I:l The additiona] search fees were accompenied by the applicant’s protest and, where applicable, the

payment of a protest fee.

D The additional search fees were accompanicd 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/SA/210 (continuation of first sheet (2)) (uly 2022}
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INTERNATIONAL SEARCH REPORT International application No,
PCTIUS2022/074840

A, CLASSIFICATION OF SUBJECT MATTER
IPG(8) - INV. - A61P 31/14 (2023.01)
ADD. - AG1K 31/4184; CO7D 235/04 (2023.01)

CPC - INV.-AB1P 31/14 (2023.02) .

ADD. - AB1K 31/4184; CO7D 235/04 (2023.02)
According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system follawed by classification symbols)
See Search Hiatory document

Documentation searched other than minimum documentation to the exient that such documents are included in the felds scarched
Sea Search History document

Electronic database consulted during the international search (name of database and, where practicable, search terms used)
Bee Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, whete appropriate, of the relevant passages Relevant to ciaim No.
A US 2021/0079008 A1 (UNIVERSITY OF UTAH RESEARCH FOUNDATION) 18 March 2021 1,3

{18.03.2021) entire document
A | PUBCHEM, SID 85862052, Avallable Date: 19 May 2010 [retrieved on 07 February 1.3

2023).,Retrievad from tha Internet <URL:
hittps2/pubchem.nchi.nim.nih.gov/substance/B5862052> entire document

A PUBCHEM, SID 242086453, Modify Date: 17 February 2021 [retrleved on 24 March 1,3
~— | 2023].,Retrieved from the Intemnet <URL:
hitps:/ipubchem.nchl.nim.nih.gov/substance/242086453> entire document

A PUBCHEM, SID 400226951, Madlfy Date: 07 December 2019 [retrieved on 07 February 1,3
| 2023].,Retaved from the Internet <URL:
hitpaziipubetiem. ncbi.nim.nih.govisubstanca/400226851> entire documant

E] Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T* later dooument published aftor the intemational fling date or priority

“A" document defining the general state of the art which is not considered date and no! in conflict with the application but cited lo understond
1o be of particular relevance the principle or theery underlying the invention

“D"  document cited by the applicant in the intomational application “¥" document of eg]nicula.r re]g:ancc: cllheie!(:ilaimEd {nvention cannot be

ngn i icati i i ional idered novel or cannot be consi 10 involve an inventive ste

E ?i?:r::ger d:;laeﬂmauon or patent but published on or after the Whan the dooument 1a taken alons P

“L" docnment which may throw doubis on priority claim(s) ot which “Y" documen? of particular relevance; the claimed invention cannot
is cited to establish the publication date of anofher citation or other be considored 10 involve an inventive step when the document is
special teasot: (as specified) combined with ore or mote other suck documents, such combination

=0 dogumentreferringtoan oral disclosure, use, exhibition erother means being obvicus 1o & person skilled in the art

“p"  document published prior to the international filing date but later than  “&”  document member of the same patent family

the prionity date claimed
Date of the actual completion of the international search Date of mailing of the intemational search report
28 March 2023 -

/ APR 13 2023

Name and mailing address of the ISA/ Authorized officer
Mail Stop PGT, Attn: ISA/US, Commissloner for Patents Taina Matos
P.O. Box 1450, Alexandria, VA 22313-1450 '
Facsimile No. §71-273-8300 Telephene No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT International epplication No

PCTIUS2022/074840

Continued from Box No. (Il Observations where unity of Invention Is laciing

This applicatien contains the following inventions or groups of inventions which are not so linked as te form a single general inventive
concept under PCT Rule 13.1. In erder for all inventions to ba examined, the appropriate additional exemination fees nead 1o be paid.

Group |+ claims 1-4 and 15 are drawn ta methods for treatment of SARS-COV=1, SARS-CoV-2 (Covid-19) and MERS-CoV, and
variants within each, In & mammalian subject in nead thereof, comprising administering 1o the subject an effective amount of the
following benzimidazole compounds, as shown in instant claim 1, or a pharmaceytically acceptable salt thereof.

Group [+ clalms 5-12 are drawn to methods for treatment of SARS-COV-1, SARS-CoV-2 (Covid-18) and MERS-CaV, and varants
within each, in a mammalian subject in need thereof, comprising administering to the subject an effective amount of the following
piperdine compounds, as shown In instant claim 5, or a pharmaceutically acceptable salt thereof, .

Group [1I; clalm 12 Ia drawn to a method for treatment of SARS-COV-1, SARS-CoV-2Z (Covid-19) and MERS.CoV, and variants within

each, in a mammallan subject In need thereof, comprising administering 1o the subject an effective amount of

1:;[4—[03;(3,4,5-Irim91hoxybenzoyl)oxypropyl]—1 A-dlazepan-1-vijpropyl 3,4,5-4rimathoxyberzoate or a pharmaceutically acceptable salt
araof.

Group IV: claim 14 Is drawn to a methed for treatment of SARS-COV-1, SARS-CoV-2 (Covic-19) and MERS-CoV, and varlants within
each, in @ mammalian sitbject in heed thereof, comprising administering to the subject an affective amount of .

N~42,2, 2-trifluoroethyl)-9-{4-{4-(4'-{trifluoromathyl)-[1, 1*-diphanyll-2-carboxamido jpiperidin-1-yl)ouiyl)-8H-fluorene-8-carboxamide, or a
pharmaceutcally acceptable salt thersof.

Tha first inverttion of Group i+ |s restricted to a banzimidazola as shewn In Instant claim 1 wherein X Is ~CH2- and R iz ~OCH3, ora
pharmaceutically acceptable salt thereof, and methods for treatment of SARS-COV-1, SARS-CoV-2 (Covid-18) and MERS-CaV, and
varlants within each, in a mammalian subject in need theraof. {t is believed that claims 1 and 3 read on this first narmed invention and
thus these clalms will be searched without fee to the extent that they read on the above smbodiment.

The first Invention of Group |I+ Is restricied to a plperidine compound as shown in Instant claim § wherein R1 s hydroxyl, R2 Is H, and
R3 and R4 are independently H, or a pharmaceutically acceptable salt tharecf.

The inventions fistad in Groups I+, |1+, 1Il, and IV do hot relats to a single general invertive concept under PCT Rule 13.1, because
under PCT Rule 13.2 they lack tha same or comresponding apecial technical features for the following reasona:

The speclal technical features of Group 1+, benzimidazole compounds as shown In Instant claim 1, are not present in Groups I+, 111, and
I; the speclal technical faatures of Group I+, piperdine compounds as shown In instant claim 5, ara not present in Grolps I+, 1t and
I\ the special technical features of Group |1, 3-[4-[3-(3,4,5-timethoxybenzoyi Joxypropyl]-1,4-dlazepan-1-yllpropyl

3,4 5-rimethoxybenzoate or a pharmaceuticaily accaptable sait thersof, are not prasant in Groups I+, 1+, and [V; and the spaclal
technical features of Group IV, N-(2,2,2-trifluoroethyl}-8-(4-{4-(4"(trifluoromethyl}-{1, 1'-biphany]]-2-carboxamido)plpericin-1-yl)
butyl)-9H-fuorene-9-carboxamide or a pharmaceLtically accaptable salt thereof, are not present in Groups I+, [+, and II1.

Additionally, even If Groups I+, 11+, ll1, and IV werp considered to shars the technical features of a method for treatment of SARS-COV-1,
SARS-CaV-2 {Covid-19) and MERS-CoV, and variants within sach, in a mammalian subject In need thereof, comprising adminlstaring to
the subject an effective amount of a compound, of a pharmacsutically acceptable salt thereaf, optlonally In @ pharmaceufically
acceptable carrier; & compound having the core structure of the benzimidazole compounds as shown in instant claim 1, ora
pharmaceutically acceptable salt thereof; and & compound having the core structure of the pipardine compounds as shown [n Inatant
claim 5, or a pharmaceutically acceptable salt thereof, these shared technical features do not represent a contribution over tha prior art
as disclosed by US 2021/0079008 A1 to University of Utah Research Feundation (hereinafter, “Utah”), the publication entitied “slD
85862052" by PubChem {nereinafter, "PubChem '052%), and the publication entitled “SID 400226851" by PubChem (herelnafter,
“PubChem '9517).

Utah teaches a method for treatment of SARS-COV-1, SARS-CoV-2 (Covid-19) and MERS-CoV, and variants within each, in a
mammalian subject In need thereof (Abstract, presant disclosure Is concernied with benzimidazole compounds and methods of using
these compounds for the treatmant of ... RNA virus infactions (e.g., ZIka virus, dengue virus, Powassan virus, Chikungunya virus,
Enlterovirus, resplratory syntactical virus (RSV), Rift Valley fever, Influenza virus, Tacaribe virus, Mayaro virus, Wast Nila virus, yellow
fever virus, and coronavirus)), comprising administering ta the subject an effective amount of a compeund, or a pharmacautically
acceptable salt thareot (Para. {0014], methods for modulating translation of a RNA virus in a subject, the method comprising
administering to the subject an effective amount of a compound; Para. [0328], the RNA virus infectlon Is coronavirus. Examples of
coronavirus diseases Include ... severs acute respiratory syndrome coronavirus (SARS-CoV), and coronavirus disease 2019).

PubChem '052 teachas a compound having the core structure of the benzimidazole compounda as shown in ingtant claim 1, or a
pharmacsutically acceptable salt thereof (Pg. 2, compound as shown),

PubChem '851 teaches a compound having the core struciure of the piperdine compounds as shown in instant claim 5, or a
pharmacsutically acceptable salt thareof (Pg. 2, compound as shown). '

The inventions listed in Groups b+, li+, 11l and 1V therefora lack unity under Rule 13 because they do not share a same or corrasponding
spaclal technical featura. .

Form PCT/ISA/210 (extra sheet) (July 2022) .
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