PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

INTERNATIONAL SEARCHING AUTHORITY
' (PCT Rule 43bis.1)

see form PCTASA220 WRITTEN OPINION OF THE

| Date of mailing
| {daymonthiear} see torm PCTASA210 (second shest)
1

,7 Applicant's or agent's file reference FOR FURTHER ACTION
- see form PCTASAR220 See paragraph 2 below
" International application No. | International filing date (dayfnonthyear) | Priority date (daymenthyear) ’
PCTAIS2018/060025 08.11.2018 | 16.11.2017 l
- - 4 j-
International Patent Classification {(IPC) or hoth national classification and IPC .
INV, C07D48704 AG1P3500 AG1K31519
| Applicant |
ELI LILLY AND COMPANY
x' |
1. This opinion contains indications relating to the following items:
Box No. | Basis of the opinion
Box No. I| Priority
Box No. Il Non-establishment of opinion with regard {o novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

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

Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application
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Box No. VIl Certain observations on the international application

' 2. FURTHER ACTION

If 2 demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(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 inviled lo
submit to the IPEA a written reply logether, where appropriate, with amendmeants, before the expiration of 3 months
from the dale of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.
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Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

&
O

the international application in the language in which it was filed.

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

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

With regard to any nucleotide and/r amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. & forming part of the international application as filed:
& in the form of an Annex C/ST.25 text file.

O on paper or in the form of an image file.

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

c. O furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1{b) and Administrative Instructions, Section
713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

5. Additional comments:

Form PCTASA/237 (January 2015)
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Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; cilations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-585
No:  Claims

inventive step (IS) Yes: Claims 1-55
No: Claims

Industrial applicability (I1A) Yes: Claims 1-55
No: Claims

2. Citations and explanations

see separate sheet

Box No. VIl 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:

see separate sheet

Form PCTASA/237 (January 2015)
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The present application is directed towards compounds I-lll, salts and crystalline
forms thereof, as well as their use in therapy.

ltem V:

Reference is made to the following documents:

D1 WO 2016/142855 A2 (AURIGENE DISCOVERY TECH LTD [IN]) 15
September 2016 (2016-09-15)

D2 WO 2015/154022 A1 (SYROS PHARMACEUTICALS INC [US]) 8
October 2015 (2015-10-08)

D3 CAIRA ED - MONTCHAMP JEAN-LUC: "Crystalline Polymorphism of
Organic Compounds",
TOPICS IN CURRENT CHEMISTRY; [TOPICS IN CURRENT
CHEMISTRY], SPRINGER, BERLIN, DE,
vol. 188, 1 January 1998 (1998-01-), pages 163-208, XP0081662786,
ISSN: 0340-1022

Preliminary remark: claims 18-33, 48, 49, and 50-55 (in part) which seem to be
directed towards methods of treatment by therapy, are considered to fall under the
provisions of Rule 39.1(iv) PCT and Rule 67.1(iv) PCT. The patentability can be
dependent upon the formulation of the claims. The EPO, for example, does not
recognise as patentable claims to the use of a compound in medical treatment, but
may allow claims to a product, in particular substances or compositions for use in a
first or further medical treatment. Patentability, in particular novelty and inventive step,
of these claims has been assessed on the basis of a purpose-limited product claim
taking into account the alleged effects of the compound/composition.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPC-April 2005)
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1. Novelty

1.1. D1 discloses CDK7 inhibitors that are structurally close (it seems that the
compound of claim 1 is encompassed in the general formula of D1, see the passages
cited in the SR); however, the molecule of claim 1 is not explicitly disclosed.

1.2. D2 discloses CDK inhibitors that are structurally close (see the passages cited in
the SR}); however, the molecule of claim 1 is not explicitly disclosed.

1.3. D3 is concerned with polymorphism of pharmaceutically interesting molecules but
does not disclose a compounds according to the invention.

1.4. As a consequence, claims 1-55 seem to be novel (Art. 33(2) PCT).

2. Inventive step

2.1. Any of D1 and D2 can be seen as the closest prior art. The compounds of claim 1
differ from those of the prior art in their structure (the specific structural features of
compound I}. According to the Applicant, this difference leads to a selectivity towards
CDK7 compared to other CDKs, in particular CDKS. Therefore, the problem to be
solved can be seen as the provision of a selective inhibitor of CDK?7 potentially
useful in therapy.

2.2. In view of the the examples on files, the underlying technical problem is solved in
a credible manner (see in particular the biological assays in pages 38-41 and Table 1
in pages 47-48).

2.3. Now although it seems that the structure of claim 1 is encompassed in the
general structure of D1, there is no pointer in said 7 document that would prompt the
skilled person looking for a selective (over other CDKs like CDK9) inhibitor of CDK7 to
arrive at the presently claimed structure. Indeed, although a selectivity towards CDKs

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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is mentioned (page 29, lines 6-16), there is no real teaching between specific
structural features and a selectivity towards CDK7 over other CDKs like CDKS. In
addition although encompassed in the broadest structure of D1, the structure of the
compounds of the invention is not suggested, in particular the "piperidine-C(0)O-"
moiety. Therefore, the compounds claim 1, and their use in therapy, cannot be seen
as trivial, obvious alternatives (Art. 33(3) PCT).

2.4. By analogy, an inventive step is thus acknowledged for claims 1-55 (Art. 33(3)
PCT).

ltem VIII:

3.1. claims 14 and 15: since no crystalline form of the compounds of claims 14 and 15
are disclosed in the present application, there are doubts as to whether the claimed
crystalline forms can be obtained. Clarification is needed.

Form PCT/ISA/237 (Separate Shael) {Sheet 3) (EPO-April 2005)
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For all international applications, the competent International Searching
Authority (ISA) will establish an international search report (ISR) accompanied
by a written opinion of the International Searching Authority (WO/ISA). The
WOI/ISA may be responded to by

e filing informal comments with the International Bureau of WIPO (IB)
(where no demand for international preliminary examination (demand)
is filed)

¢ filing amendments under Art. 19 PCT (this can be done whether or not
a demand is filed)

o filing amendments under Art. 34 PCT and/or formal observations in
response to objections raised in the WO/ISA (where a demand is
actually filed)

This document explains these possibilities.

After receipt of the ISR and WO/ISA, the applicant may file informal comments
on the WO/ISA, directly with the IB (see International Search and Preliminary
Examination Guidelines 2.15). These will be communicated to the
designated/elected Offices, together with the International Preliminary Report
on Patentability (IPRP) at 30 months from the priority date.

The applicant may file amended claims under Art. 19 PCT, directly with the
iB by the later of the following dates:

» 2 months from the date of mailing of the ISR and the WO/ISA
¢ 16 months from the priority date

However, any such amendment received by the IB after the expiration of the
applicable time limit shall be considered to have been received on time by
the 1B, if it reaches it before the technical preparations for international
publication have been completed (the 15th day prior to the date of publication,
see PCT Applicant's Guide, International Phase, 9.013).

For further information, please see Rule 46 PCT as well as form PCT/ISA/220.

Please also note that, when filing amended claims under Art. 19 PCT, such
amendments shall be accompanied by a letter identifying the amendments
made and also the basis for the amendments in the application as originally
filed (Rule 46.5(b) PCT). Where a demand is filed, failure to comply with this
requirement may result in the amendments being ignored in the International
Preliminary Examination Report (IPER), see Rule 70.2(c-bis) PCT.
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international
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In principle, the WO/ISA will be considered to be the written opinion of the
International Preliminary Examining Authority (IPEA). Where the WO/ISA
issued by the EPO as ISA gives a positive opinion on the international
application and the invention to which it relates, filing a demand with the EPO
as IPEA.would normally be unnecessary, since a positive IPRP would anyway
be established by the IB based on the WO/ISA (see also further below).

If the applicant wishes to file a demand (for example, to allow him to argue his
case in intermational preliminary examination with regard to objections raised in
a negative WO/ISA before the IPEA issues an IPER), this must be done before
expiration of 3 months after the date of mailing of the ISR and WO/ISA or
22 months after priority date, whichever expires later (Rule 54bis PCT).
Amendments under Art. 34 PCT can be filed with the IPEA, normally at the
same time as filing the demand (Rule 66.1(b) PCT) or within the time limit set
for reply to any written opinion issued during international preliminary
examination by the IPEA.

If a demand is filed at the EPO as IPEA and no comments/famendments have
been received by the time the EPO starts drawing up the IPER (Rule 66.4bis
PCT), the WONSA will be transformed by the IPEA into an IPER (also called
the IPRP (Chapter ll) which would merely reflect the content of the WO/ISA
(OJ 10/2011, 532). The demand can still be withdrawn (Art. 37 PCT).

Please also note that, when filing amendments under Art. 34 PCT, such
amendments shall be accompanied by a letter which identifies the
amendments made and also the basis for the amendments in the application
as originally filed (Rule 66.8(a) PCT). Failure to comply with this requirement
may result in the amendments being ignored in the IPER (IPRP (Chapter Il)),
see Rule 70.2(c-bis) PCT.

The applicant may, with the IB, file a request for supplementary international
search under Rule 45bis.1 PCT. The present ISR and WO/ISA may also be
taken into account in the execution of that supplementary international search,
provided that these are available to the Authority charged with this task before
it starts the supplementary search (Rule 45bis.5 PCT).

This kind of request cannot be filed specifying the ISA who did the
international search.

More information on this topic can be found in the PCT Applicant’s Guide,
Chapter 8 (http://'www.wipo.int/pct/en/quide/ip08.html).

Where no demand is filed, at the end of the international phase, the IB will
transform the WO/ISA into the IPRP (PCT Chapter |) (Rule 44bis PCT), which
will then be transmitted together with possible informal comments to the
designated Offices. Where a demand is filed, the WO/ISA is not transformed
into an IPRP (Chapter I) by the IB, but rather the IPEA will establish an IPER,
(the IPER is the same as the IPRP (PCT Chapter Il), see Rule 70.15 PCT).
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Bitte beachten Sie, dass angefiihrte Nichtpatentliteratur (wie z.B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsschutz und/oder anderen Schutzarten fiir schriftliche
Werke unterliegen konnte. Die Vervielféltigung urheberrechtlich
geschitzter Texte, ihre Verwendung in anderen elektronischen oder
gedruckien Publikationen und ihre Weitergabe an Dritte ist ohne
ausdrickliche Zustimmung des Rechtsinhabers nicht gestattet.

Veuillez noter que les ouvrages de la liitérature non-brevets qui sont
cités, par exemple les documents scientifiques ou techniques, etc.,
peuvent éire protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du
titulaire du droit d'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the
express permission of the copyright holder.
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