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

KOK KROOKK

2.  FURTHER ACTION

Box No. IV Lack of unity of invention

Box No. VIII  Certain observations on the international application

Box No. | Basis of the opinion
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

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

If a 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 invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA220 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:

X
(]

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/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. O forming part of the international application as filed:

O in the form of an Annex C/ST.25 text file.

L1 on paper or in the form of an image file.

b. O furnished 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.

¢. U 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:

Box No. Il Priority

1.

The validity of the priority claim has not been considered because the International Searching Authority
does not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlier application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

This opinion has been established as if no priority had been claimed due to the fact that the priority claim
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international
filing date indicated above is considered to be the relevant date.

3. Additional observations, if necessary:

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; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 30, 32, 38, 45
No: Claims 1-29, 31, 33-37, 39-44, 46-56

Inventive step (1S) Yes: Claims 30, 32, 38, 45
No: Claims 1-29, 31, 33-37, 39-44, 46-56

Industrial applicability (1A) Yes: Claims 1-56
No: Claims

2. Citations and explanations

see separate sheet

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIll 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
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Item V

PRIOR ART

Reference is made to the following documents:

D1

D2

D3

D4

D5

D6

2.

WO 2006/113704 A2 (NEUROGEN CORP [US]; YUAN JUN [US] ET AL.)
26 October 2006 (2006-10-26)
WO 98/24782 A2 (AMGEN INC [US]; SPOHR ULRIKE D [US] ET AL.) 11
June 1998 (1998-06-11)
SHIN YOSHII ET AL: "Antiviral and Antibacterial Activities of 3-(Substituted
benzenesulfonylamino)-5, 6-di(p-substituted phenyl)-1, 2, 4-triazines",
THE PHARMACEURICAL SOCIETY OF JAPAN,
vol. 108, no. 1, 1 January 1988 (1988-01-01), pages 50-57, XP055766841,
ISSN: 0031-6903, DOI: 10.1248/yakushi1947.108.1_50
HARUO SAIKACHI ET AL: "Synthesis of the Furan Derivatives. XLVII. :
Synthesis of 5, 6-Bis (5-nitro-2-furyl)-2-aminopyrazine and Its Related
Compound",
THE PHARMACEURICAL SOCIETY OF JAPAN,
vol. 89, no. 8, 1 January 1969 (1969-01-01), pages 1071-1077,
XP055766986,
ISSN: 0031-6903, DOI: 10.1248/yakushi1947.89.8_1071
WO 2018/042316 A1 (NOVARTIS AG [CH]) 8 March 2018 (2018-03-08)
WO 2019/161078 A1 (VERTEX PHARMA [US]) 22 August 2019
(2019-08-22)

GENERAL STATEMENT

Claims 49-56 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 39.1 (iv)/Rule 67.1(iv) PCT. The patentability can be dependent upon
the formulation of the claims. The EPO, for example, does not recognize as patentable

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2020/060176

claims to the use of a compound in medical treatment, but may allow claims to a
product, in particular substances or compositions for in a first or further medical
treatment.

3. NOVELTY

3a) Preliminary remark (see also item VIII) : the present claims relates to an extremely
large number of possible compounds. On account of the very general definitions
(lacking specific structural definitions) so many documents (see e.g. D1-D4, see
passages referred to in the SR) could be retrieved that it is impossible to determine
which parts of the claim may be said to define subject-matter for which protection might
legitimately be sought. It should be noted that D1-D4 have been cited in an exemplary
manner out of a vast amount of further novelty destroying documents. Support and
disclosure in the sense of Article 6 and 5 PCT is to be found however for only a very
small proportion of the processes (see examples of the description where basically R3
systematically denotes a "complex" alkoxy substituent, or a substituted cyclopentyl
unit). The non-compliance with the substantive provisions is to such an extent, that the
search was performed taking into consideration the non-compliance in determining the
extent of the search of claim (PCT Guidelines 9.19 and 9.23). It should be noted further
that many of the dependent claims not appear to contain any substantial restriction.

3b) Accordingly, the search was focused on the concrete embodiments i.e. basically
examples where R3 denotes a "complex" alkoxy substituent or a substituted
cyclopentyl unit.

3c) The subject-matter of claim 1 is not considered to be novel (Article 33(2) PCT): D1
and D2 form an overlapping part with the presently claimed subject matter of formula
(). In addition to that said documents disclose some compounds compounds falling
within the overlapping range or are structurally close. D3 and D4 disclose examples
falling under the generic expressions of the current claims are structurally close . An
analogous or similar assessment might be carried out for multiple dependent claims.

The subject matter of current claims 30, 32, 38 and 45 appears to be novel on account
of the specific substitution pattern of the Ar2 unit in view of the cited prior art.

The subject matter of D5 differs in the nature of the substituent of the central
heterocyclic core. The compounds of D6 are structurally remote.

4. INVENTIVE STEP

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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The subject-matter of the claims 30, 32, 38 and 45 appears to fulfil the requirements of
Article 33(3) PCT for the following reasons:

The application relates to 6-membered heteroarylaminosulfonamides, the use of such
compounds in methods of treating diseases and conditions mediated by deficient CFTR
activity, in particular cystic fibrosis.

The closest state of the art for the present application is represented by D5. Said
documents disclose structurally similar substituted heteroarylaminosulfonamides having
the same properties which do not fall under the present application because of the
nature of the central heterocyclic unit.

In the absence of a demonstrated effect the problem of the present application appears
to lie in the provision of further heteroarylaminosulfonamides for use in methods of
treating diseases and conditions mediated by deficient CFTR activity, in particular cystic
fibrosis.

It is shown by means of biological assays that the problem appears to be solved within
the claimed scope of claims 30, 32, 38 and 45.

Starting from D5 (alone or in combination with D6) the skilled person has no obvious
incentive to carry out the modifications leading to the presently claimed subject matter of
claims 30, 32, 38 and 45 in order to solve the given problem.

Accordingly, inventive step can be acknowledged for claims 30, 32, 38 and 45 but not
the remaining claims.

ltem VIl

-The present claims relate to an extremely large number of possible compounds. On
account of the very general definitions (lacking specific structural definitions) so many
documents (see e.g. D1-D4, see passages referred to in the SR) could be retrieved that
it is impossible to determine which parts of the claim may be said to define
subject-matter for which protection might legitimately be sought. It should be noted that
D1-D4 have been cited in an exemplary manner out of a vast amount of further novelty
destroying documents. Support and disclosure in the sense of Article 6 and 5 PCT is to
be found however for only a very small proportion of the processes (see examples of
the description where basically R3 systematically denotes a "complex" alkoxy
substituent, or a substituted cyclopentyl unit). The non-compliance with the substantive
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provisions is to such an extent, that the search was performed taking into consideration
the non-compliance in determining the extent of the search of claim (PCT Guidelines
9.19 and 9.23). It should be noted further that many of the dependent claims not appear
to contain any substantial restriction.

VI Certain Documents

Reference is made to the following document:

D7 WO 2020/206080 A1 (VERTEX PHARMA [US]) 8 October 2020
(2020-10-08)

D7 is background art. The compounds of D7 are structurally remote
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