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When?
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How?

{Facsimile No.: +41 22 338 82 70)

2. 1]

4, Reminders

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith,

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

The time liit for filing such amendments is normally two months from the date of transmittal of the international

Directly fo the International Bureau preferably throngh ePCT, or on paper to:
The International Burean of WIPO, 34, chemin des Colombettes; 1211 Geneva 20, Switzerland

For more detailed instructions, see the PCT Applicant s Guide, International Phase, paragraphs 9,004 — 9.011.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the Iaternational Searching Authority are transmitted herewith,
3. D With regard to any protest against payment of (an) additional fee(s} under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmiited to the International Bureau together with any request
to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the profest; the applicant witl be notified as soon as a decision is made.

The applicant may submit comments on an informal basis on the writien opinion of the International Searching Authority to
the International Bureaw. These comments will be made available to the public after international publication. The International

Bureau will send a copy of such comments to all designated Offices uniess an mternanonal preliminary examination report has
been or is to be established,

Shortly afier the expiration of 18 months frﬂm the priority date, the intermational appllcatlon will be published by the
International Bureau. Ifthe applicant wishes to avoid or postpone publication, a notice of withdrawat of the international application,
or of the pricrity claim, must reach the International Bureau before the completion of the technical preparations for international
publication (Rules 90bis. ] and 90bis. .

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for mtemat]onal preliminary
examination must be filed if the apphca.nt wishes to postpone the entry mto the national phasc until 30 months from the priority
date {in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later} will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pct/enftexts/time_limits. htiml and the PCT 4pplicants Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by a different International Searching Authority that offers this service {Rule 455is.1), The procedure for requesting supplementary
international search is described in the PCT Applicant s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US

Maii Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Harry Kim

Telephone No, PCT Helpdesk: 571-272-4300
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER ACTION
10029-076W0O1  ° see Form PCT/ISA/220 as well as, where applicable, item 5 below.
International application No. '[ntemational‘ filing date (day/month/vear) (Earliest) Priority Date (dap/monthivear)
PCTNS2021/016984 07 February 2021 07 February 2020

Applicant '

EMORY UNIVERSITY

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the Infernational Bureau.

(g

This international search report consists of a total of D sheets,

D It is also accompanied by a copy of each prior art decument cited in this report.

i. Basis of the report
a. With regard to the language, the international search was carried out on the basis of,
{X‘ the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a transiation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:] This international search report has been established taking into account the rectification of an obvious mistake authorized
by ot notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. L__‘ With regard to any nucleotide and/or amine acid sequence disclosed in the international application, see Box No. L
2. E{l Certain claims were found unsearchable (see Box No. IT).
3. [X] nityof invention is lacking {see Box No. THI).

4. With regard to the titie,
E the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.
I:] - the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. [V, The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No, 1
EZ] as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as é;elected by this Authority, because this figure better characterizes the invention.
b, [:l none of the figures is to be published with the abstract. 7

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




INTERNATIONAL SEARCH REPORT International applicaﬁon No,

PCT/AUS2021/016984

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

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

1. I:] ClaimsNo's.:

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

2. [:] Claims Nos.:

because they relate io 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, specificaily:

3. % Claims Nos.; 42-46, 57, 58, 73,76, 77
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions i this international application, as follows:

See exira sheet(s).

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

Z. l:l As all searchable claims coutd be searched without effort justifying additional fees, this Authorify did not invite payment of
additional fees.

Ly

. As anly some of the reguired additional search fees were timely paid by the applicant, this international search report cavers
only those claims for which fees were paid, specifically claims Nos.:

1st invention: claims 1, 2, 4, 8-10, 47, 51, 55, 59, 80, 63, 64, 67, 69, 75

2nd invention: claims 1, 3, 5, 8, 13, 17, 20, 48, 52, 54, 56, 61, 62, 85, 66, 66, 70, 74

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

Remark on Protest E] The additional search fees were 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 profest
fee was not paid within the time limit specified in the invitation,

m No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)



INTERNATTONAL SEARCH REFORT International application No.
' PCT/US2021/016984

A, CLASSIFICATION OF SUBJECT MATTER
IPC{8) - AB1K 31/7064; AB1K 31/7068; A61P 31/12; COTH 19/04; CO7H 18/06; COTH 19/067 (2021.01)
CPC - AB1K 31/7064; AB1K 31/7068; A61P 31/12; CO7H 19/04; CO7H 19/06; CO7H 19/067 (2021.05)

According to Intemational Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system foilowed by classification symbols)

see Search History document

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

see Search History document

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

see Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
1st invention:
X 1JS 2019/0083520 A1 (EMORY UNIVERSITY) 21 March 2019 (21.03.2018} entire document 1,2, 4, 8-10, 47, 51, 55,
59, 80, 63, 64, 67,68, 756
2nd invention:
X WO 2019/113462 A1 (EMORY UNIVERSITY) 13 June 2018 (13.06.2019) entire document 1,3, 5, 8, 13, 17,20, 48,
52, 54, 56, 61, 62, 65, 66,
68,70, 74
A US 2019/0083520 A1 (EMORY UNIVERSITY) 21 March 2019 (21.03,2019} entire document 1,8, 5,8, 13, 17, 20, 48,
52, 54, 56, 61, 62, 65, 66,
68,70, 74
D Further decuments are listed in the continnation of Box C. D See patent family annex.
* Special categories of cited documents; “T”  later document published after the international fiiing date or riority
“A” document defining the general state of the art which is not considered date and not in conflict with the apghgahon but cited to understand
to be of parlicular relevance the principle or theory underlying the invention
“D”  document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or zfter the international considered navel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“»  document which may throw doubts on prierity ¢laim(s) or which “Y" document of particular relevance; the claimed invention cannot

is cited to establish the f?ublicaticm date of another citation or other be considered 1o involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” documentreferring to an oral disclosure, use, exhibition or other means being ebvious to a person skilled in the art

“p*  document published prior to the international filing date butlater than  “&”  document member of the same patent family
the priority date claimed

Date of the actual compietion of the internationai search Date of mailing of the international search report
19 May 2021 JUN 282021

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: $SA/US, Commissicner for Patents Harry Kim

P.0C. Box 1450, Alexandria, VA 22313-1450 ’

Facsimile No. §71-273-8300 Telephone No. PCT Helpdesk: §71-272-4300

Form PCT/ISA/210 (second sheet) (Tuly 2019)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US2021/016984

Continued from Box No. 1il Observations where unity of invention Is lacking

Claims 1, 2, 4, 8-10, 47, 51, 55, 59,‘60. 63, 64, B7, 69, and 75 have been analyzed subject to the restriction that the claims readona
pharmaceutical compasitien for the treatment of 2018nCoV/SARS-CoV-2 infection, comprising a pharmaceutically acceptable excipient
and a compound of Formula XX, or a tautomer thereof, or a pharmaceutical salt or physiciogical salt ithereof, wherein R1 is H.

Claims 1, 3, 5, 8, 13, 17, 20, 48, 52, 54, 56, 61, 62, 85, 66, 68, 70, and 74 (as best interpreted) have been analyzed subject to the
restriction that the claims read on the Formula XX as described in the Response to the Invitation to Pay Additional Fees in the
International Application dated 05 May 2021 as further restricted to the variable definitions listed below. The claims are resiricted to a
pharmaceutical composition for the treatment of 2018nCoV/SARS-CoV-2 infection, comprising a pharmaceutically acceptable excipient
and a compound of Formula XXJ, or a tauiomer thered, or a pharmaceutical salt or physiclogical salt thereof, wherein R1 is R6C{0),
where R6 is alkyi.

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

Group |+: ciaims 1-41, 47-58, 59-72, 74, and 75 are drawn to pharmaceutical compositions for the treatment of 2019nCoVISARS-CoV-2
infection and COVID-19, and methods of treating 2019nCoVISARS-CoV-2 virus infection, COVID, and COVIR-19, and methods of
treating or preventing infections caused by 2019nCoV/SARS-CoV-2 infaction.

The first invention of Group |+ is restricted to a pharmaceuticai composition for the treatment of 2019nCeV/SARS-CoV-2 infection,
comprising a pharmaceutically acceptable exciplent and a compound of Forraula XX, or a tautomer thereof, or a pharmaceutical salt or
physiological salt thereof, wherain R1 Is H; pharmaceutical cornpositions for the treatment of 2M9nCoVISARS-CaV-2 infection and
COVID-19, and methads of treating 2019nCoV/SARS-CaoV-2 virus infection, COVID, and COVID-19, and methods of treating or
praventing infections caused by 2019nCoVISARS-CoV-2 infection. It is believed that claims 1, 2, 4, 810, 47, 51, 55, 59, 60, 63, 64, 67,
9, and 75 read on this first named invention and thus these claims will be searched without fee to the extent that they read on the above
embodiment.

Applicant is invited to eiect additionat formula(e) for each additional compound to be searched in a spacific combination by paying an
additional fee for each set of election. Each additional slected formua{e) requires the selection of a single definition for each compound
variable, An exemplary election would be a pharmaceutical composition for the freatment of 2019nCoV/SARS-CoV-2 infection,
comprising a pharmaceutically acceptable excipient and a compound of Formula XXI, or a tautomer thereof, or a pharmaceutical salt or
physiclogical salt therecf, wherein R1 is the first shown morno-phosphate maiety; pharmaceutical compositions for the treatment of
2018nCoVISARS-CoV-2 infaction and COVID-19, and methods of freating 2019nCoV/SARS-CoV-2 virus Infection, COVID, and
COVID-19, and methods of treating or preventing infections caused by 2019nCoV/SARS-CoV-2 infection. Additional formula(e) will be
searched upon the payment of additional 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. Failurs to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) wili result In
only the first claimed invention to be searched/examined.

The inventions listed in Groups |+ do not relate {o a single general inventive concept under PCT Ruie 13.1, because under PCT Rule
13.2 thay lack the same or cotresponding special technical features for the following reasons:

The Groups I+ formulas do not share a significant structurai element requiring the selection of alternatives for the compeund variables,
R1, R2, R3, R5, X, Y, Z, and accordingly these groups lack unity a prior.

Additionally, even if Groups I+ were considered to shars the technicai features of a pharmaceutical corposition for the treafment of
2019nCoVISARS-CoV-2 infection; COVID-19, comprising a pharmaceutically acceptable excipient and a compound of Formula XXI, and
a campound having the care structure of Formuila |, or a tautomer thereof, or & pharmaceutical salt or physiological salt thereof; a
method of treating 2019nCaV/SARS-CoV-2 virus infection in a patient in need thereof, COVID-19 in a patient in need thereof, comprising
administering an effective amount of a compound with the structure shown or a tautorner thereof, or a pharmaceutical sait or
physiological salt thereof, ta the patient; a mathod of preventing 2019nCoV/SARS-CoV-2 virus infection in a patient in need thereof,
COVID-19 in a patlent in need thereof, comprising administering an effective amount of a campound with the structure shown or a
tautomer thereof, or a pharmaceutical salt or physiological salt theredf, to the patient; a pharmaceutical composition for the treatment of
2019nCoVISARS-CoV-2 infection and COVID-18, comprising a pharmaceutically acceptable excipient and a compound with the
following structure shown or a tautomer thereaf, or a pharmacsutical salt or physiclogical salt thereof; and one or more antiviral agent; a
method of treating & 2019nCoV/SARS-CaV-2 infection, and COVID-19, comprising administering an effective amount of a compound
with the following structure shown: or a fautomer therecf, or a pharmaceutical salt or physiological salt thereof, and one or more antlviral
agent, these shared technical features do not represent a contribution over the prior art as disclosed by US 2018/0083520 At to Emory
University,

Form PCT/ISA/210 (extra sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No,

PCTUS2021/016984

US 2019/0083520 A1 to Emory University teaches a pharmaceutical composition (Claim 1, A pharmaceutical composition compfising a
pharmaceutically acceptable excipient and a compound of Formula 1} for the treatment of 2019nCoVISARS-CoV-2 infection (Para.
[0305], in sorma embodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human caronavirus, SARS
coronavirus, MERS coranavirus; Le., The prasent invention is useful for treating a wide range of coronavirus variants which inherently
includes 2019nCoV/SARS-CoV-2 and COVID-19); COVID-18 (Para. [0305]), comprising a pharmaceutically acceptable excipient (Para.
[0308], a pharmaceutical compositions comprises a pharmaceutically acceptable exclplent, such as a pharmaceutically acceptable
carrier; Claim 1} and a compound of Formula XX {Claim 18, see shown siructure; Para. [0362], see structure of EIDD-1931), and a
compound having the core structure of Farmuia 1 (Claim 16, see shown siructure); a method of treating 2019nCoVISARS-CaoV-2 virus
infection and COVID-18 in a patient in need thereof (Para. [0012], methods of treating or preventing a viral infection comptising
administering an affective amount of a compound or pharmaceutical compasition; Para. [0305], human coronavirus, SARS corenavirus,
MERS coronavirus), comprising administering an effective amount of a corpound with the structure shown to the patient {Para. [0012];
Claim 16, see shown structure; Para. [0362], see structure of EIDD-1931); a method of preventing 2019nCoV/SARS-CoV-2 virus
infection in a patient in need thereof, COVID-19 in a patient in need thereof (Para. {0012], methods of treating or preventing a viral
infection comprising administaring an effective amount of a compound or pharmaceutical composition; Para. 0305}, human coronavirus,
SARS coranavirus, MERS coronavirus), comprising administering an effective amount of a compound with the structure shown to the
patient (Para. [0012]; Claim 16, see shown structure; Para. [0362], see structurs of EIDD-1931); a pharmaceutical compositien for the
treatment of 2019nCoV/SARS-CoV-2 infection and COVID-18 (Claim 1, Para. {0305}), comprising a pharmaceuticaily acceptable
exciplent {Para. [0308] and a compound with the following structure shown (Claim 16, see shown structure; Para. {0362}, see structure of
EIDD-1931); and cne er more antiviral agent selected from abacavir (Para. [0352], in combinafion with another antiviral agent(s} such as
abacavir); a method of treating a 2018nCoV /SARS-CoV-2 infection, and COVID-19 (Para. [0012], methods of {reating or preventing a
viral infection comprising administering an effective amount of a compound or pharmaceutical compasition; Para. [0305}, human
coronavirus, SARS coronavirus, MERS coronavirus), comptising administering an effective amount of a compound with the following
structure shown {Para. [0012]; Claim 16, see shown structure; Para. [0362], see siructure of EIDD-1931), and one or more antiviral
agent selected fram abacavir (Para. [0352], in combination with another antiviral agent{s) such as abacavir).

The Inventions listed in Groups i+ therefore lack unity under Rule 13 because they do not share a same or correspanding special
technical feature, '

Form PCT/ISA/210 (extra sheet) (July 2019)



PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: CHRISTOPHER L. CURFMAN
MEUNIER CARLIN & CURFMAN LLC
999 PEACHTREE ST. NE
SUITE 1300
ATLANTA, GA 30309

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 43bis.1)

Date of mailing
(day/month/year)

JUN28 2021

Applicant’s or agent’s file reference

10029-076WO1

FOR FURTHER ACTION
See paragraph 2 below

International application No.

PCT/US2021/016984

07 February 2021

International filing date (day/monthéyear)

Priority date (dawmonth/year)
07 February 2020

International Patent Classification ((PC) or both national classification and IPC
IPC(8) - AB1K 31/7064; A61K 31/7068; AG1P 31/12; COTH 19/04; CO7TH 19/08; CQTH 18/067 {2021.01)
CPC - AB1K 31/7064; AG1K 31/7068; AB1P 31/12; CO7H 19/04; CO7H 19/06; CO7H 19/067 {2021.05)

Applicant Fy10py UNIVERSITY

IE BoxNo. 1

Basis of the opinion

2. FURTHER ACTION

For further options, see Form PCT/ISA/220,

1. This opinion contains indications relating to the following items:

Non-establishment of opinjon with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)i) with regard fo novelty, inventive step and induslrial applicability;

D BoxNo. 1 Priority
] BoxNo. 11
ﬁ Box No, IV Lack of unity of invention
>3 BoxNo. v
citations and explanations supporting such statement
D BoxNo. VI Certain documents cited
D Box No. VIl Certain defects in the international application
Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“JPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen TPEA has notified the International Bureau under Rule 66.15is(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the TPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Formn
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Name and mailing address of the ISA/US

Maii Stop PCT, Attn: ISA/US
Cuommissioner for Patents
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

19 May 2021

Date of cempletion of this opinion

-1 Authorized officer
Harry Kim

PCT Helpdesk: 571-272-4300
Telephone No. 571-272-4300

Form PCT/ISA/237 (cover sheet) (revised January 2019}




WRIFTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US2021/016984
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[Xl the international application in the language in which it was filed,
L__] a translation of the internaticnal application inta which is the language of a translation

furnished for the purposes of international search {Rules 12.3{a) and 23.1{1)).

2. D This opinion has been established taking into account the rectiication of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis. 1(b)).

3 D With tegard to any nuclestide and/or amino acid sequence disclosed in the internationat application, this opinion has been
established on the basis of a sequence listing:

& D forming part of the international application as filed:
[] inthe form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

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

G, D furnished subsequent to the international fiting date for the purposes of international search only:
D in the form of an Annex C/ST.25 text fite (Rule 137er.1{a)).

D on paper o in the form of an image file (Rule 13zer.1{b) and Administrative Instractions, Section 713).

4, D In addition, it 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 not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 {(Box No. 1) (revised January 2019}



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2021/016984

Box No. HI  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step {to be non obvious), or to be industrialty
applicable have not been examined in respect oft

D the entire international applicaticn.

claims Nos. 42-46, 57, 58, 73, 76, 77

because:

the said international application, or the said claims Nos, relate o the following
subject matter which does not require an international search (specify):

the description, claims or drawings (indicate particular elements below) or said claims Nos._42-46, 57, 58,73, 78, 77
are 50 unclear that no meaningful opinion could be formed (specify):

Claims 42-48, 57, 58, 73, 76, and 77 are muitiple dependent claims not drafted in accordance with the second and third sentences of
Rule 6.4(a).

D the claims, or said claims Nos, are so inadequately supported
by the description that no meaningful opinion could be formed (specifi):

no international search report has been established for seid claims Nos. 42-46, 57, 58, 73,76, 77

D a meaningful opinion could not be formed without the sequence listing; the appiicant did not, within the prescribed time limit:

D furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing wes not available to the International
Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not comply with the
standard provided for in Annex C of the Administrative Instructions.

l:! furnish a sequence listing on paper ot in the form of an image file complying with the standard provided for in Annex

C of the Administrative Instructions, and such listing was not avaitabic to the International Searching Authority in the

form and matiner acceptable to it; or the sequence listing furnished did not comply with the standard provided for in
Annex C of the Administrative Instructions.

D pay the required late fumnishing fee for the funishing of a sequence listing in response to an invitation under Rule 13/er.1(a)
or (b). '

D See Supplemental Box for further detaits.

Form PCT/ISA/237 (Box No. 1T} {revised January 2019)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2021/016984

Box No. IV Lack of unity of invention

1. }E in response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
l____l paid additional fees under protest but the applicable protest fee was not paid.

D not paid additional fees,

2, D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is
) D complied with.

g‘ not complied with for the following reasons:

<See Supplemental Box>

4,  Consequentty, this opinion has been established in respect of the following parts of the international application:

I-_—I all parts.

the parts relating to claims Nos. 3@ each elected species below

Form PCT/ISA/237 (Box No. [V) (revised January 2019)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2021/016984

Box No.V Rensoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explarations supperting such statement

1,  Statement

Novelty (N) Claims see each electad species below YES
Claims see each elected species below NO

[nventive step (IS} Claims see each elected species below YES
Claims see each elected species below NO

Industrial applicability (IA) Claims see each elected species below YES
Claims see gach elected species below NO

2. Citations and explanations:

***1gi Invention***

Navelty (N} Cisims  47,67,89,75 YES
Claims 1,2, 4, 8-10, 51, 55, 59, 60, 63, 64 NO

Inventive step {I18) Claims Nong YES
Claims 1,2, 4, 8-10, 47, 51, 55, 59, 60, 63, 64, 67,69, 75 NG

Industriat applicability {1A) Claims 1, 2, 4, 8-10, 47, 51, 55, 59, 60, 83, 64, 67,69, 75 YES
Claims None NO

Claims 1, 2, 4, 8-10, 47, 51, 55, 59, 60, 63, 64, 67, 69, and 75 have been analyzed subject to the resiriction that the claims read on a
pharmaceutical composition for the treatment of 2019nCoV/SARS-CoV-2 infaction, comprising a pharmaceutically acceptable excipient
and a compound of Formuta XX, or a tautomer therecf, or a pharmaceuticat salt or physiclogicai salt thereof, wherein R1is H.

Claims 1, 2, 4, 8-10, 51, 55, 59, 60, 63, and 64 lack nevelty under PCT Article 33{2) as being anticipated by US 2019/0083520 to Emoty
Uiniversity {hereinatter, "Emory '520"),

Regarding Claim 1, Emory ‘520 discloses a pharmaceutical composition for the treatment of CoV/SARS-CoV infection (Claim 1, A
pharmaceutical composition comprising a pharmaceutically accepltable excipient and a compound of Formula I; Paras. [0305]-[0306], In
some embodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coranavirus, SARS coronavirus, MERS
coronavirus ... MERS-COV), comprising a pharmaceutically acceptable excipient (Para. [0308], a pharmaceutical compositions comprises
a pharmaceltically acceptable axcipient, such as a pharmaceutically acceptable carrier; Claim 1) and a compound of Farmula XXI,
wherein R1 Is H (Claim 16, see shown struciure; Para. [0362], see structure of EIDD-1931}.

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural difference hatween the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prior
art. If the prior art is capable of performing the intended usa, it meets the ciaim. In this case, the composition of Emory '520 may be used
to treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Paras. [0305]-[0306]).

Ragarding Claim 2, Emary '520 discloses the pharmaceutical compositien of claim 1, whetein the compound has the following structure
shown {Claim 18, see shown structure; Para, [0362], see structure of EIDD-1931).

Regarding Claim 4, Emory '520 discloses a pharmaceutical composition for the treatment of COVID (Claim 1, A pharmaceutical
composition comprising a pharmaceutically acceptabie excipient and a compeund of Formula |; Paras. [0305]-{0306], in some
embodiments, the subject is at risk of, exhibiting symploms of, or diagnosed with ... human coranavirus, SARS coronavirus, MERS
corenavirus ... MERS-COVY}), comprising a pharmaceutically acceptable excipient (Para. [0308]) and a compound with the foliowing
structure shown (Claim 18, see shown structure; Para. [0362], see siructure of EDD-1831).

In regards to for the treatment of COVID-19, a recitation of the intendad use of the claimed invention must resuit in a structurai difference
between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prior art. If the prior art is
capable of performing the intended use, It meets the clalm. in this case, the composition of Emory "520 may be used io treat any and all
human coronavirus, SARS coronavirus, MERS caronavirus, MERS-COV infections (Paras. [G3053-[03086)).

Regarding Claim 8, Emory '520 discioses a pharmaceutical composition for the freatment of CoVISARS-CaV infection (Cialm 1, Paras.
[6305]-f0306]), comprising a pharmaceutically acceptable exciplent (Para. [0308]) and a compound of Formula 1, wherein Xis CH2; Y is
CR" Z is CR* R'is hydrogen; R"is hydrogen; R1, R2, R3, and RS are each indepsndently H {Claim 16, see shown struciure, Para. [0362],
see structure of EIDD-1931).

In regards 1o for the treatment of 2019rCoVISARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural difference between the claimed invention and the prior art in arder ta patentably distinguish the claimed invention from the prior
art. If the prior art is capable of performing the intended use, it meets the claim. In this case, the composition of Emary '520 may be used
to treat any and all human coronavirus, SARS coronavinus, MERS coronavirus, MERS-COV infections (Paras. {0305]-[C3067).
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

Claims 1, 3, §, 6, 8, 11, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, 74 are objected to under PCT Rule 66.2(a){v} as lacking clarity
under PCT Article 6 because the clalms are indefinite for the following reason(s):

Regarding claims 1, 3, 5, 6, 8, 11, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, 74, In the Response to the Invitation to Pay Additional
Fees in the Infernational Application dated 05 May 2021, the specific claims that read on the additionai elected invention listed as claims
1, 3,5, 6,8, 11, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, 74, are improper. Claims 6 and 11 do not read on the additionally
selected invention. For the purposes of this Written Opinion proposed, claims 6 and 11 are not searched. The applicant did not selecta
single definition for each compound variable, specifically for each instance of variable R6 which is defined as “where R6 is alkyl or
carbocyclyl”™. For the purposes of this Written Opinion proposed, R6 is defined as alkyl, as bast interpreted.
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<Box No. IV Lack of unity of invenfion>

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

Group I+: claims 1-41, 47-56, 59-72, 74, and 75 are drawn to pharmaceLtical compositions for the treatment of 2018nCoV/SARS-CoV-2
infection and COVID-19, and metheds of treating 2019nCoVISARS-CaV-2 virus infection, COVAD, and COVID-19, and methods of treating
ar preventing infections caused by 2019nCoV/SARS-CoV-2 infection.

The first Invention of Group 1+ is restricted to a pharmaceutical composition for the treatment of 2019nCoVISARS-CoV-2 infection,
comprising a pharmaceutically acceptable exciplent and a compound of Fermula XX, er a tautomer thereof, or a pharmaceutical salt or
physiological salt thereof, wherein R1 is H; pharmaceutical compositions for the treatment of 2019nCoVISARS-CoV-2 infection and
COVID-19, and metheds of treating 2019nCoV/SARS-CoV-2 virus infection, COVID, and GOVID-19, and methods of freating or preventing
infections caused by 2019rCoVISARS-CoV-2 infection. It is believed that claims 1, 2, 4, 8-10, 47, 51, 55, 59, €0, 63, 64, 67,69, and 75
read on this first named Invention and thus these claims will be searched without fee to the extent that they read on the above
embodiment.

Applicant is invited to elect additional formula{e) for each additional compound to be searchad in a specific combination by paying an
additional fee for sach set of elactian. Each additional elected formula(e) requires the selection of a single definition for each compound.
variable. An exemplary election would be a pharmaceutical composition for the treatment of 2018nCoV/SARS-CaV-2 infection, -comprising
a pharmaceutically acceptable excipient and a compound of Formuta XXI, or a tautomer thereof, or a pharmaceltical salt or physiological
sait thereof, wherein R1 is the first shown mono-phosphate moiely; pharmaceutical compositions for the treatment of
2019nCoV/SARS-CaV-2 infection and COVID-19, and methads of treating 2018nCoV/SARS-CoV-2 virus infection, COVID, and
COVID-19, and methods of treating or preventing infections caused by 2019nCoVISARS-CoV-2 infection. Additional formulale) will be
searched upon the payment of additionai fees. Applicants must speclfy 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 pald additional invention fees are to be applied to the “+" group(s) will result in only the
first claimed invention fo be searched/examined.

The inventions listed in Groups |+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule 13.2
they lack the same or corresponding special technical features for the following reasons:

The Groups 1+ formuiae do not share a significant structural element requiring the selection of alternatives for the compound variables, R1,
R2, R3, R5, X, Y, Z, and accordingly these growusps lack unity a priori.

Additionally, even if Groups 1+ were considered to share the technical features of a pharmaceutical composition for the treaiment of
2019nCoV/SARS-CoV-2 infection; COVID-19, comprising a pharmaceutically acceptable exclplent and a compound of Formula XXI, and a
compound having the core structure of Formula |, or a fautomer thereof, or a pharmaceutical sait or physiological salt thereof; a method of
treating 2019nCoV/SARS-CoV-2 virus infection in a patient in need thereof, COVID-18 in a patient in need thereof, comprising
administering an effective amount of a compound with the structure shown or a tautomer thereof, or a pharmaceutical sait or physiciogical
salt therect, to the patient; a method of preventing 2019nCoVISARS-CoV-2 virus infection in a patient in need therecf, COVID-18in a
patient in nead thereof, comprising administering an effective amount of a compound with the structure shown or a tautomer thereof, or a
pharmaceutical saft or physiological sait thereof, to the patient; & pharmaceutical composition for the treatment of 2019nCoVISARS-CoV-2
infection and COVID-19, comprising a pharmaceutically acceptable excipient and a compound with the following structure shown or a
tautomer thereof, or a pharmaceutical salt or physiolegical salt thereof; and ane or more antiviral agent; a method of treating a
2049nCoVISARS-CaV-2 infection, and COVID-19, comprising administering an effective amount of a compound with the following
structura shown: or a tautomer thereof, or a pharmaceutical salt or physiclogical salt theréof, and one or more antiviral agent, these shared
technical features do not represent a contribution over the prior art as disclosed by US 2019/0083520 At to Emory University.

US 2019/0083520 A1 to Emary University teaches a pharmaceutical composition {Claim 1, A pharmaceutical composition comprising a
pharmaceutically acceptable excipient and a compound of Formula i} for the treatment of 2018nCoV/SARS-CoV-2 infection (Para. [0305],
In some embodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS coronavirus,
MERS coronavirus; .6., The present invention is useil for treating a wide range of coronavirus variants which Inherently includes
2019nCoVISARS-CoV-2 and COVID-18): COVID-18 {Para, [0305]), comprising a pharmaceutically acceptable excipient (Para. {03083, a
pharmaceutical compositions comprises a pharmaceutically acceptable excipient, such as a pharmaceutically acceptabie carrier; Claim 1)
and a compound of Formula XX (Claim 18, see shown structure; Para. [0362], see structure of EIDD-1931), and a compound having the
core structure of Formula | (Claim 16, see shown structure); a method of treating 2019nCoVISARS-CoV-2 virus infection and COVID-19in
a patient in need thereaf (Para. [0012], metheds of treafing or preventing a viral infection comprising administering an sffective amount of a
compound or pharmacautical composition; Para, [0305], human coronavirus, SARS coronavirus, MERS coronavirus), comprising
administering an effective amaunt of a compound with the struciure shown to the patient {Para, [0012); Claim 18, see shown structure;
Para, [0362], see structure of EIDD-1931); a method of preventing 2019nCoVISARS-CoV-2 virus infection in a patient in need thereof,
COVID-19 in a patient in need therecf (Para. [0012], metheds of treating or preventing a virat infection comprising administering an
effective amount of 2 compound or pharmaceutical composition; Para. [0305], human coronavirus, SARS coronavirus, MERS coronavirus),
comprising administering an effective amount of a compound with the structure shown 1o the patient (Para. [0012]; Claim 16, see shown
structure: Para. [0362], see siructure of EIDD-1931); a pharmaceutical composition for the treatment of 2019nCoVISARS-CoV-2 infection
and COVID-18 {Claim 1, Para. [0305]), comprising a pharmaceutically acceptable excipient (Para. (0308} and a compound with the
foliowing structure shown (Claim 16, see shown structure; Para. [0362], see structure of EIDD-1931); and one or more antiviral agent
selected from abacavir (Para. [0352], in combination with another antiviral agent{s) such as abacavir); a method of treating a

2019nCoV /SARS-CoV-2 infection, and COVID-19 (Para. [0012], methods of treating or preventing a viral infection comprising
administering an effective amount of a compound or pharmaceutical composition; Para, [G3085], human coronavirus, SARS coronavirus,
MERS coronavirus}, comprising administering an effective amount of a compound with the following structure shown {Para.
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[0312]; Claim 16, see shown structure; Para. [0362), see structure of EIDD-1931), and one or more antiviral agent selected from abacavir
{Para, [0352}, in combination with another antiviral agent(s} such as abacavir).

The inventions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a same or corresponding special technical
featura.

Form PCT/ISA/237 (Suppiemental Box) (revised January 2019)
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<Box No. V Reasoned statement under Rule 43bis.1{a}{i} with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement>

Regarding Claim 9, Emary '520 discloses the pharmaceutical composition of claim 8, wherein R1, R2, R3, and RS are each independently
H {Claim 18, see shown structire; Para, [0362], see struclure of EIDD-1931).

Regarding Claim 10, Emory '520 discloses the pharmaceutical composition of claim 8, whereln R1 is H {(Claim 18, see shown structure;
Para. [0362], see structure of EIDD-1931).

Regarding Claim 81, Emory '520 discloses a method of treating COVID in a patient in need thereof (Para, (0012}, methods of trealing or
preventing a viral infection comprising administering an effective amount of a compound or pharmaceutical composition; Paras.
f03051-{0306], In some embaodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS
coronavirus, MERS coronavirus ... MERS-COV) comprising administering an effective amount of a compound with the structure shown to
the patient (Para. [0012]; Claim 18, see shown structure; Para. [0362], see structure of EIDD-1931).

Regarding Claim 55, Emory '520 discloses a method of preventing COVID in a patient in need thereof {Para. {0012], methods of treating or
preventing a viral infection comprising administering an effective amount of a compound or pharmaceutical composition; Paras.
[0305]-{0308], In some embodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS
coronavirus, MERS coronavirus ... MERS-COV) comprising administering an effective amount of a compound with the structure to the
patient (Para. [0012]; Claim 16, see shown steucturs; Para. [0362], see struchure of EIDD-1931}.

Regarding Claim 59, Emory '520 discloses a pharmaceutical composition for the treatment of CoV/SARS-CaV infection {Claim 1, Paras.
[0305]-0308}), comprising a pharmaceutically acceptable excipient (Para. [0308}) and & compound with the following structure shown
(Para. 0012} Claim 16, see shown struclure; Para. [0362], see structure of EIDD-1831} and one or more antiviral agent selected from the
group consisting of NiTD0O8 (Claim 21, The pharmaceutical composition of claim 1, further comprising a non-CNS targeting antiviral
compound; Para, {0353], In exemplary embodiments, the non-CNS targeting antiviral compound Is, far example, NITD008, BCX4430, and
the tike).

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a struetural difference between the claimed invention and the prior art in order ta patentably distinguish the claimed invention from the prior
art. If the prior art is capable of performing the intended use, It mests the claim. In this case, the composition of Emory '520 may be used to
treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Paras, [0305]-{0306]).

Regarding Claim 60, Emory '520 discloses a pharmaceutical composition for the reaiment of CoWSARS-CoV infection (Claim 1, Paras.
[03051-[0306}), comprising a compound with the following structure shown (Para. [0012]; Claim 16, see shown structure; Para, [0362}, see
structure of £(DD-1831), and ane or more antiviral agent selected fram the group consisting of NITDO08 {Claim 21, The pharmaceutical
composition of claim 1, further comprising a non-CNS targeting antiviral compaund; Para. {0353], In exemplary embodiments, the
non-CNS targeting antiviral compeound s, for example, NITDO008, BCX4430, and the fike).

In regards to for the treatment of 2019nCoV/ISARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural differsnce between the claimed invention and the prior art in crder te patentably distinguish the claimed invention from the prior
art. If the prior art is capable of performing the intended use, it meets the claim, in this case, the composition of Emory "520 may be used to
treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV Infeciions (Paras. [06305]-{0308]}.

Regarding Claim 63, Emory '520 discioses a pharmaceutical composition for the treatment of COVID (Claim 1, Paras. [0305}-{0306]),
comprising a pharmaceutically acceptable excipiont and a compound with the following structire shown and one or more antiviral agent
selected from the group consisting of NITDOO0S {Claim 21, The pharmaceutical composition of claim 1, further comprising a non-CNS
targeting antiviral compound; Para. [0353], In exemplary embodiments, the non-CNS fargeting antiviral compound is, for example,
NITD0OO08, BCX4430, and the iike). -

In regards to for the treatment of COVID-18, a recitation of the intended use of the claimed invention must result in a structural difference
between the claimed invention and the prior art in order to patentably distinguish the dlaimed invention from the prior art, If the pricr artis
capable of performing the intended use, It meets the claim, In this case, the composition of Emary '520 may be used fo treat zny and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Paras. [6305]-[0306]).

Regarding Claim 84, Emery '520 discloses a pharmaceutical compaosition for the treatment of COVID (Claim 1, Paras. [0305}-[0306]),
comprising a corpound with the following structure shown (Para. [0012]; Claim 16, see shown structure; Para. [0362), see structure of
EIDD-1931), and one or more antiviral agent selected from the group consisting of NITRO08 (Claim 21, The pharmacautical composition of
claim 1, further comprising a nen-CNS targeting antiviral compound; Para. {0353}, In exemplary esmbodiments, the non-GNS targeting
antiviral compound Is, for sxample, NITD008, BCX4430, and the like).

In regards to for the treatment of COVID-19, a recitation of the intended use of the claimed invention must result in a structural difference
between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prior art. If the prior art is
capable of performing the intended use, it meets the claim. In this case, the composiiion of Ermory '520 may be used to treat any and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Paras. J0305]-[0306]).
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Claims 47, 67, 69, and 75 lack an invertive step under PCT Article 33(3) as being obvious over US 2019/0083520 to Emaory University
{(hereinafter, "Emory 520"},

Regarding Clalm 47, Emory ‘520 discioses a method of treating CoV/SARS-CoV virus infection in a patient in need thereof (Para. [0012},
methods of treating or preventing a viral infection comprising administering an effective amount of a compound or pharmaceutical
composition; Paras, [0305]-{0308], In some embodiments, the subject Is at risk of, exhibiting symploms of, or diagnosed with ... human
coronavirus, SARS coronavirus, MERS coronavirus ... MERS-COV) comprising adminhistering an effective amount of a compound with the
structure shown to the patient (Para. [0012]; Claim 18, see shown structure; Para. [0362], see structure of EIDD-1831}.

Emory ‘520 fails to explicitly discioss ireating 2019nCoVISARS-CoV-2 infection.

It woulld have been obvious to one of ordinary skill in the art at the time the invention was made to modify Emoty "520 to treal
2019nCoVISARS-CoV-2 infection, since omission of an element and its function in a combination where the remaining elements perform
the same function as before involves only routine skill in the art. The motivation for doing so would be to treat any and all human
coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV Infeciions (Paras. [0305]-{0306]).

Regarding Claim 67, Emory '520 discloses a method of freating a CoVISARS-CoV infection {Para. [0012], methods of treating ar
preventing a viral Infection comprising administering an effective amount of a compound or pharmaceutical composition; Paras.
{0305]-[0308], In some embediments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS
coronavirus, MERS coronavirus ... MERS-COV), comprising administering an effective amount of a compound with the following structure
shown (Para, [0012); Claim 16, see shown structure; Para. [0362], see structure of EIDD-1931) and one or mare antiviral agent selected
from the group consisting of NITD008 {Claim 21, The pharmaceutica composition of claim 1, further comprising a non-CNS targeting
antivirat compound; Para. {0353], In exemplary embodiments, the non-CNS targeting antiviral compound is, for example, NITD00S,
BCX4430, and the like).

Emory '520 fails to explicitly disclose treating of 2019nCoV/SARS-CoV-2 infection.

it wolld have been obvicus to one of ordinary skill in the art at the ime the invention was made to modify Emory '520 to treat
2019nCoVISARS-CoV-2 infection, since omission of an element and its functionin a combination where the remaining elements perform
the same function as before involves only routine skill in the art. The motivation for deing so would be to treat any and all human
coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV Infections (Paras. [0305]-{0306]).

Regarding Ciaim 68, Emory '520 discloses a methed of treating COVID {Para. [0012], methods of treating or preventing a viral infection
comprising administering an effective amount of a compound or pharmaceutical composition; Paras. [03051-0306], In some embodiments,
the subject Is at 7isk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS corenavirus, MERS

coronavirus ...MERS-COV), cemprising administering an effective amount of a compound with the following structure shown (Para. [0012];
Claim 16, see shown structure; Para. {0362], see structure of £/DD-1831) and one or more antiviral agent selected from the group
consisting of NITDO08 {Claim 21, The pharmaceutical composition of claim 4, further comprising a non-CNS targeting antiviral compound;
Para. [0353], In exemplary embodiments, the non-CNS targeting antiviral compound is, for example, NITD008, BCX4430, and the like),
Emory '520 fails to explicitly disclose freating of COVID-19.

It woLld have been obvious to ane of ordinary skifl in the art at the time the Invention was made to modify Emory '520 to treat COVID-19,
since omission of an element and its function in a combination where the remaining elerments perform the same function as before involves
only routine skilt in the art. The motivation for deing so woulld be to treat any and all human coronavirus, SARS coronavirus, MERS
coronavirus, MERS-COV infections (Paras. [0305]-{0306]).

Regarding Claim 75, Emory '620 discloses a method of treating or preventing infections caused by CoVISARS-CoV (Para. [0012], methods
of treating or preventing a viral infection comprising administering an effective amount of a compound or pharmaceutical composition;
Paras. {0305]-[0306}, In some embodiments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavisus,
SARS coronavirus, MERS coronavirus ... MERS-COV},comprising administering to a host in need an effective amount of the compaund
shown (Para. [0012]; Claim 16, see shown structure; Para. [0362), see structure of EIDD-1831).

Emory '520 fails to explicitly disclose treating or preveniing infactions catsed by 2019-nCoV/SARS-CoV-2.

It would have been obyious to one of ordinary skill in the art at the time the invention was made fo modify Emory ‘520 to treat or prevent
infections caused by 2019-nCoV/SARS-CoV-2, since omission of an slement and its function in a combination where the remaining
elements parform the same function as before involves only routine skill in the art. The motivation for daing so would be to treat any and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infactions (Paras. [0305]-[0306]).

Claims 1, 2, 4, 8-10, 47, 51, 55, 59, 60, 63, 64, 67, 63, and 75 meet the criteria set out in PCT Article 33(4), and thus have industrial
applicability because the subject matter claimed can be made or used in Industry.
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Novelty (N) Claims 48, 52, 54, 56, 68, 70, 74 YES
Claims 1,3,5,8, 13,17, 20, 61, 62, 65, 66 NO
Inventive step (IS} Claims None YES
Claims 1, 3, 5, 8, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, 74 NO
Industriai applicability (1A} Claims 1,3, 85,8, 13,17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68,70, 74 YES
Claims Nene NG

Claims 1, 3, 5, 8, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, and 74 (as best interpreted) have been analyzed subject to the
restriction that the ciaims read on the Formula XX| as described in the Response to the Invitation fo Pay Additional Fees in the
International Application dated 05 May 20621 as further restricied to the variable definitions listed below. The claims are resiricted to a
pharmaceutical composition for the treatment of 2013nCoV/SARS-CoV-2 infection, comprising a pharmaceutically acceptable excipient
and a compound of Formula XXi, of a tautomer thereof, or a pharmaceutical salt or physiological sait thereof, wherein R1is RBC{O),
where R6 is alkyl.

Claims 1, 3, 5, 8, 13, 17, 20, 61, 62, 65, and 66 lack novelty under PCT Article 33(2) as being anticipated by WO 20198/113462 to Emory
University (hereinafter, "Emory '462").

Regarding Claim 1, Emory '462 discloses a a pharmaceutical composition for the treatment of CoVISARS-CoV infection {Claim 1, A
pharmaceutica composition comprising a pharmaceutically acceptable excipient and a compound of Formula [£Claim 41; Pg. 105, Lns.
17-20, in some embediments, the subject is at risk of, exhibiting symptoms of, or diagnosed with ... human coronavirus, SARS coronavirus,
MERS coronavirus), comprising a pharmaceutically acceptable excipient (Pg. 106, Lns. 21-24, pharmaceutical composition comprises a
pharmaceutically acceptable exclpient, such as a pharmaceutically acceptable carrier, and an exemplary compound described herein;
Claim 1) and a compotnd of Formula XX, wherein R1 Is RBC(O), where R6 Is alkyi (Pg. 136, Lns. 23-24, Example 10: Synthesis of
EIDD-2801, see structure of EIDD-2801; Claim 41),

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural difference between the ciaimed invention and the prior art in order to pateniably distinguish the claimed invention from the prior
art. If the prior art is capable of performing the intended use, it mests the ciaim. In this case, the composition of Emory '462 may be used to
treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infactions (Pg. 105, Lns. 17-20),

Regarding Claira 3, Emory '462 discloses the pharmaceutical composition of claim 1, wherein the compound has the following structure
shown (Pg. 136, Lns, 23-24, Example 10: Synthesis of E!DD-2801, see struciure of EIDD-26801; Claim 41).

Regarding Claim 5, Emory '462 discloses a pharmaceuticat composition for the treatment of COVID (Claim 1, A pharmaceuticat
composition’ comprising a pharmaceuticalty acceptable excipient and a compound of Formula iClaim 41; Pg. 105, Lns. 17-20, In some
embodiments, the subject is af risk of, exhibiting symptoms of, or diagnosed with ... human corenavirus, SARS coronavirus, MERS
coronavirus), comprising a pharmaceutically acceptable exciplent (Pg. 106, Lns, 21-24; Claims fand41)and a compounid with the
following structure shown (Pg. 136, Lns. 23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41).

In Tegards 1o for the treatment of COVID-19, a recitation of the intended use of the claimed invention must result In a structural difference
between ihe claimed invention and the prior art in order to patentably distinguish the claimed invention fram the prior art. If the prior art is
capable of performing the intended use, it meets the claim. In this case, the composition of Emary '462 may be used to treat any and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections {Pg. 105, Lns. 17-20).

Regarding Claim 8, Emory '462 discloses a pharmaceutical composition for the treatment of COVISARS-CoV infection (Claims 1 and 41;
Pg. 105, Lns. 17-203, comprising a pharmaceutically acceptable exciplent (Pg. 108, Lns. 21-24; Claims 1 and 41) and a compound of
Formuia | wherein X is CH2; Y is CR" Z is CR"; R' is hydrogen; R" Is hydregen; R1 is REC{O}, where R6 is alkyl; R2, R3, and RS are each
independently H (Pg. 136, Lns. 23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41).

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural difference between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prior
art. if the prior art is capable of performing the intended use, it meets the claim. In this case, the compoesition of Emory "462 may be used to
teat any and all human coranavirus, SARS coronavirus, MERS coranavirus, MERS-COV infections {Pg. 105, Lps. 17-20).

Regarding Claim 13, Emory '462 discloses the pharrmaceutical composition of claim 8, wherein the compound is sejacted from the fifth
shown structure (Pg. 136, Lns. 23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41).

Regarding Claim 17, Emory '462 discloses a pharmaceutical composition for the treatment of CoV/SARS-CoV infection (Claims 1 and 41,
Pg. 105, Lns. 17-20), wherein the compound Is a compound of Formula |i, wherein X is CH2; Y is CR'; Z is CR™; R' is hydrogen; R" is
nydrogen; R1 is REC(Q), where R6 is atkyl; R2, R3, and R5 are each independently H {Pg. 136, Lns. 23-24, Example 10: Synthesis of
EIDD-2801, see structure of £i00-2801; Claim 41).

In regards to for the treatment of 2019nCoVISARS-CoV-2 infection, a recitation of the intendad use of the dlaimed invention must result in
a siructura; difference between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prics
art. |f the pricr artIs capabie of performing the intended use, it meats the claim. In this case, the composition of Emory '462 may be used to
treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections {Pg. 105, Lns. 17-20).
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Regarding Claim 20, Emory '462 discloses & pharmaceutical composition for the treatment of CoVISARS-CoV infection (Claims 1 and 41;
Pg. 105, Lns. 17-20), comprising a pharmaceutically acceptable excipient (Pg. 106, Lns, 21-24; Claims 1 and 41} and a compotnd of
Formula /I, whereln X is CHZ; Z is CR™ R" is hydrogen; R1 Is R6C(O), where R6 is alkyl; R2, R3, and R5 are each Independently H (Pg.
136, Lns. 23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41),

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infection, a recitation of the intended use of the claimed invention must result in
a structural difference between the claimed invention and the prior art In order to patentably distinguish the claimed invention from the pricr
art. If the prior art is capable of performing the intended use, it mests the ciaim. In this case, the composition of Emory '462 may be used to
treat any and all human coronavirus, SARS corcnavirus, MERS coronavirus, MERS-COV infecticns (Pg. 105, Lns. 17-20).

Regarding Claim 81, Emory '462 discloses a pharmaceutical composition for the treatment of CoVISARS-CoV infection {Claims 1 and 41;
Pg. 105, Lns. 17-20}, comptising a pharmaceutically acceptable excipient {Pg. 108, Lns. 21-24; Claims 1 and 41) and a compound with the
fotlowing structure shown (Pg. 138, Lns. 23-24, Example 10 Synthesis of EIDD-2801, see structure of E{DD-2801; Claim 41) and one or
mare antiviral agent seiected from the group consisting of abacavir (Pg. 118, Lns. 1-14, In certain ambodiments, the axemplary
compounds and pharmaceutical compositions can be administered in combination with another antiviral agent(s) such as abacavir ...},

In regards to for the treatment of 2019nCoV/SARS-CeV-2 infection, a recitation of the intended use of the claimed invention must resuit in
a structural difference between the clalmed invention and the prior art in order to patentabty distingulsh the claimed invention frorm the prior
art. if the prior art is capable of performing the intended use, it meets the claim. in this case, the composition of Emory '462 may be used to
treat any and all human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections {Pg. 108, Lns. 17-20).

Regarding Claim 62, Emoary '462 discloses a pharmaceutical composition for the treatment of CaVISARS-CoV infection (Claims 1 and 41;-
Pg. 105, Lns. 17-20), comprising a compound with the foliowing structure shown (Pg. 136, Lns. 23-24, Example 10: Synthesis.of ’
EIDD-2801, see structure of EIDD-2801; Clalm 41} and one or more antiviral agent selected from the group consisting of abacavir (Pg.
118, Lns. 1-14, In certain embodiments, the exemplary compounds and pharmaceutical compositions can be administered in combination
with another antiviral agent(s) such as abacavir ...).

In regards to for the treatment of 2019nCoV/SARS-CoV-2 infaction, a recitation of the intended use of the claimed invention must result in
a structural difference between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the prior
art, If the prior art is capable of performing the intended use, it meets the claim. In this case, the composition of Emory '462 may be used to
treat any and ail human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections {Pg. 105, Lns, 17-20).

Regarding Clair 65, Emory '482 discloses a pharmaceutical composition for the treatment of COVID (Claims 1 and 41; Pg. 105, Lns.
17-20), comprising a pharmaceutically acceptable excipient (Pg. 108, Lns. 21-24; Claims 1 and 41} and a compound with the following
structure shown (Pg. 136, Lns. 23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41) and one or more
antiviral agent selected from the group conslsting of abacavir (Pg. 118, Lns. 1-14, in certain embodiments, the exemplary compounds and
pharmaceutical compositions can be administered in combination with another antiviral agent(s) such as abacavir ...}.

in regards to for the treatment of COVID-19, a recitation of the intended use of the claimed invention must result in a structural difference
between the claimed invention and the prior art in order to patentably distinguish the claimed invention from the pricr art, If the prior art is
capable of performing the intended use, it meets the claim. In this case, the composition of Emory 462 may be used to treat any and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infactions (Pg. 105, Lns. 17-20}.

Regarding Claim 66, Emoty '462 discloses a pharmaceutical composition for the treatment of COVID (Ciaims 1 and 41; Pg. 105, Lns.
17-20), compyising a compound with the following structure shown {Pg. 136, Lns. 23-24, Example 10: Synthesis of £iDD-2801, see
structure of EIDD-2801; Claim 41) and one or mare antiviral agent selected from the group consisting of abacavir (Pg. 118, Lns. 1-14, [n
certain embodiments, the exemplary compounds and pharmaceutical compositions can be administered in combination with another
antiviral agent(s) such as abacavir ...}.

In regards to for the treatment of COVID-18, a recitation of the intended use of the claimed invention must result in a structurai difference
between the claimed invention and the prior art in order to patentahly distinguish the claimed invention from the prior art, If the prior art is
capabie of performing the intended use, it meets the claim. In this case, the composition of Emary '462 may be used to treat any and all
human coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Pg. 105, Lns. 17-20).

Claims 48, 52, 54, 56, 68, 70, and 74 lack an inventive step under PCT Asticle 33(3) as being obvious over WG 2019/113462 A1 to Emoty
University (hereinafter, "Emory '462"),

Regarding Clalm 48, Emory 462 disclases a method of treating CoV/SARS-CoV virus infection in a patient in need thereof {Claims 47, 50
and 51, A methad of treating or preventing a viral infection comprising administering in effective amount of a compound of any one of
claims 1-42 to a subisct in need thereof ... wherein the virat infection is 2 human coronavirus, SARS coronavirus, and MERS coronavirus;
Claim 58: Pg. 105, Lns. 2-5) comprising administering an effective amount of a compound with the structure shown (Pg. 136, Lns. 23-24,
Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41) to the patient (Claims 47, 50, 51, and 58; Pg. 105, t.ns. 2-5).
Emory '462 fails to explicitly disclose treating 2019nCoV/SARS-CoV-2 infection.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to maodify Emory ‘462 to freat
2019nCoV/SARS-CoV-2 infection, since omissicn of an element and its function in a combination where the remaining elements perform
the same function as before involves only routine skill in the art. The motivation for doing so would be to treat any and all human
coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Pg. 105, Lns. 17-20}.
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Regarding Claim 52, Emory '462 discloses a method of treating COVID in a patient in need thereof (Claims 47, 50, 51, and 58; Pg. 105,
Lns. 2-58) comprising

administering an effective amount of a compound with the structure shown {Pg. 136, Lns. 23-24, Exampie 10: Synthesis of EIDD-2801,
see structure of EIDD-2801; Claim 41) to the patient (Claims 47, 50, 51, and 58; Pg. 105, Lns. 2-8).

Emory '462 falls to explicitly disclose treating COVID-19.

It would have been obvious tu one of ordinary skill in the art at the time the invention was made to modify Emory "462 to treat COVID-18,
since omission of an element and its function in a combination where the remaining elements perform the same funciion as before involvas
only routine skill in the art. The motivation for doing so would be to treat any and all human coronavirus, SARS coronavirus, MERS
coronavirss, MERS-COV infections (Pg. 105, Lns. 17-20).

Regarding Claim 54, Emary '462 discloses a method of preventing CoV/SARS-CoV virus infection in a patient in need thereof (Claims 47,
50, 51, and 58; Pg. 105, Lns. 2-5) compfising administering an effective amount of a compound with the structure shown (Pg. 136, Lns.
23-24, Example 10: Synthesis of EIDD-2801, see structure of EIDD-2801; Clalm 41} to the patient (Claims 47, 50, 51, and 58; Pg. 105,
Lns. 2-5).

Emory '462 fails to explicitly disclose preventing 2019nCoV/SARS-CoV-2 infection.

It would have been cbvious to one of ordinary skill in the art at the fime the invention was made to modify Emory '462 to prevent
2019nCoVISARS-CoV-2 infaction, since omission of an element and its function in a combination where the remaining slements perform
the same function as before invalvas only routine skill In the art. The motivation for doing so would be to treat any and all human
coronavirus, SARS coronavirus, MERS coronavirus, MERS-COV infections (Pg. 105, Lns. 17-20).

Regarding Claim 56, Emory '462 discloses a method of preventing COVID in a patient in need thereaf (Claims 47, 50, 51, and 58; Pg. 105,
Lns. 2-5) comprising administering an effective amount of a compound with the structure shown (Pg. 136, Lns. 23-24, Example 10:
Synthesis of EIDD-2801, see structure of EIDD-2801; Claim 41} to the patient (Claims 47, 50, 51, and &8; Pg. 105, L.ns, 2-5).

Emeory '462 fails to explicitly disclose treating COVID-19,

It would have been obvious to one of ordinary skill in the ast at the fime the invention was made to modify Emory '462 to prevent
COVID-19, since omission of an element and its function In a combination where the remaining elemenis perform the same functien as
before Involves only routine skili in the art, The motivation for deing so would be to treat any and all human coronavirus, SARS
coranavirus, MERS coronavirus, MERS-COV infections (Pg. 105, Lns. $7-20).

Regarding Claim 68, Emory '462 discloses a methed of treating a CoV/SARS-CoV infection {Claims 47, 50 and 51, A method of freating or
pravertting a viral infection comprising administering In effective amount of a compound of any cne of claims 1-42 to a subject in need
thereof ... wherein the viral infection is a human coronavirus, SARS coronavirus, and MERS coronavirls; Claim 58; Pg. 105, Lns. 2-5)
comprising administering an effective amount of a compound with the sfructure shown {Pg. 136, Lns. 23-24, Example 10: Synthesis of
EIDD-2801, ses structure of EIDD-2801; Claim 41) and one or more antiviral agent selected from the group consisting of abacavir (Pg.
118, Lns. 1-14, In certain embediments, the exemplary compounds and pharmaceutical compositions can be administered in combination
with another antiviral agent(s} such as abacavir ...},

Emary '462 falls to explicitly disclose treating 2019nCoV/SARS-CoV-2 infection.

It would have been cbvious {o one of ordinary skill in the art at the time the invention was made to modify Emory 462 to freat
2018nCoVISARS-CoV-2 infaction, since omission of an element and its function in a combination where the remaining elements perform
the same function as befare involves only routine skill in the art. The motivation for doing so would be to treat any and all human
coronavirus, SARS caranavirus, MERS corcnavirus, MERS-COV infections (Pg. 105, Lns, 17-20).

Regarding Giaim 70, Emory '462 discloses a method of treating COVID (Claims 47, 50 and 51, A mathod of treating or preventing a viral
infection comprising administering In effective amount of a compound of any one of claims 1-42 to a subject in need thereof ... wherein the
viral infection is a human coronavirus, SARS caronavirus, and MERS coronavirus; Claim 58; Pg. 105, Lns. 2-5) comprising administering
an effactive amount of a compound with the strugture shown (Pg. 136, L.ns, 23-24, Example 10: Synthesis of EIDD-2801, see structure of
EIDD-2801; Claim 41) and ane or more antiviral agent selected from the group consisting of abacavir (Pg. 118, Lns. 1-14, In certain
embodiments, the exemplary compounds and pharmaceutical compositions can be administerad in combination with ancther antiviral
agent(s} such as abacavir ...}.

Emory '462 falls to explicitly disclose treating COVID-18.

it would have been obvious to one of ordinary skill in the art at the time the inventicn was made to modify Emory '462 to treat COVID-18,
since omission of an element and its function in a2 combination where the remaining elements perform the same function as before involves
only routine skill in the art. The motivation for doing se would be to treat any and all human coronavirus, SARS coronavitus, MERS
coropavirus, MERS-COV infections {Pg. 105, L.ns. 17-20).

Regarding Claim 74, Emory '462 discioses a method of freating or preventing infections caused by CoV/SARS-CoV infection(Claims 47, 50
and 51, A method of treating or preventing a viral infection comprising administering in effective amount of a compound of any one of
claims 1-42 to a subject in need thereof ... wherein the viral infection Is a human coronavirus, SARS coronavirus, and MERS coronavirus,
Claim 58; Pg. 105, Lns. 2-5) comprising administering to a host an effective amount of a compound with the structure shown {Pg. 138, Lns.
23-24, Example 10: Synthesis of EIDD-2801, see structurs of EJIDD-2801; Claim 41).

Emory '462 fails to explicitly disclose treating or preventing infections caused by 2019nCoV/SARS-CoV-2.

It would have been obvious to one of ordinary skilk in the art at the time the invention was made to modify Emory '462 to treat or prevent
2019nCoVISARS-CoV-2 infection, since omission of an element and its function in a comblnation where the remaining etements perferm
the same function as before Involves only routine skili In the art. The motivation for doing so would be to treat any and all human
coronavirus, SARS coranavirus, MERS coronavirus, MERS-COV infections (Pg. 105, Lns. 17-20}.
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Claims 1, 3, 5, 8, 13, 17, 20, 48, 52, 54, 56, 61, 62, 65, 66, 68, 70, and 74 meet the criteria set out in PCT Arlicie 33(4), and thus have
industrial applicability because the subject matter claimed can be made or used in industry,
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