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A. CLASSIFICATION OF SUBJECT MATTER
I

NV. C07D333/24 A61K31/381 A61P27/16
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Co7D

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2014/079850 Al (HOFFMANN LA ROCHE [CH]; 1,4,7.,8,
HOFFMANN LA ROCHE [US]) 10,14,
30 May 2014 (2014-05-30) 17,18

see e.g. examples 84 to 97, 102, 104, 106,
109 and 110 for use in the treatment of
hearing loss (p. 4, 1. 15)

X VINCENZO CALDERONE ET AL: "New amido 1,4,7,8,
derivatives as potential BKCa potassium 10,14,
channel activators. XI", 17,18

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY,
vol. 43, no. 4, 1 April 2008 (2008-04-01),
pages 792-799, XP055501413,

FR

ISSN: 0223-5234, DOI:
10.1016/j.ejmech.2007.06.005

see compounds 1lla-1lc and 12a-12c as BKA
potassium channel activators

_/__

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

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
6 November 2018 14/11/2018
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 Traegler-Goeldel, M

Form PCT/ISA/210 (second sheet) (April 2005)
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

X

CALDERONE V ET AL: "Heterocyclic analogs
of benzanilide derivatives as potassium
channel activators. IX",

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY,
EDITIONS SCIENTIFIQUE ELSEVIER, PARIS, FR,
vol. 41, no. 6, 1 June 2006 (2006-06-01),
pages 761-767, XP024993968,

ISSN: 0223-5234, DOI:
10.1016/J.EJMECH.2006.03.009

[retrieved on 2006-06-01]

see compound 3b in scheme 2 as activators
of BK potassium channels which play arole
in hearing

WO 2009/015667 Al (LUNDBECK & CO AS H
[DK]; BAK-JENSEN HENRIETTE HUSUM [DK];
HERTEL KLAUS) 5 February 2009 (2009-02-05)
see 2-N-[2,6-dimethy1-4-(4-morpho-
liny1)-pheny1]-thiopheneacetamide in 1. 30
on p. 203 as potassium channel opener in
outer hair cells (1. 4 and 18-20, p. 12)
YIU-YIN CHEUNG ET AL: "Discovery of a
Series of 2-Phenyl- N
-(2-(pyrrolidin-1-y1)phenyl)acetamides as
Novel Molecular Switches that Modulate
Modes of K v 7.2 (KCNQ2) Channel
Pharmacology: Identification of ( S
)-2-Phenyl- N
-(2-(pyrrolidin-1-y1)phenyl)butanamide
(ML252) as a Potent, Brain Penetrant K v
7.2 Channel Inhibit",

JOURNAL OF MEDICINAL CHEMISTRY,

vol. 55, no. 15, 26 July 2012 (2012-07-26)
, pages 6975-6979, XP055501513,

ISSN: 0022-2623, DOI: 10.1021/jm300700v
see compound 13 in table 2 as potassium
channel inhibitor

WO 2005/087754 Al (LUNDBECK & CO AS H
[DK]; WENZEL TORNOEE CHRISTIAN [DK];
ROTTLAENDER MA)

22 September 2005 (2005-09-22)

see the 3 bicycloheptylacetamides on p.
16, those in the examples and the thiophen
acetamide of example 4h for use in the
treatment of potassium channels in the
outer hair cells (p. 1, 1. 26-28)

_/__

1,5,7,
17,18

15,17,18

13,15,
17,18

Form PCT/ISA/210 (continuation of second sheet) (April 2005)
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Category™

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

Relevant to claim No.

X

WO 2011/085351 A2 (UNIV JOHNS HOPKINS
[US]; LI MIN [US]; MCMANUS OWEN B [US];
LONG SHUNYO) 14 July 2011 (2011-07-14)

see the N-phenyl-(tri,bi)cycloalkane
acetamides of claim 4 as potassium channel
ogeners including the product of KCNQ4 (p.
3

HAIBO YU ET AL: "Discovery, Synthesis,
and Structure-Activity Relationship of a
Series of N
-Aryl-bicyclo[2.2.1]heptane-2-carboxamides
: Characterization of ML213 as a Novel
KCNQ2 and KCNQ4 Potassium Channel Opener",
ACS CHEMICAL NEUROSCIENCE,

vol. 2, no. 10,

19 October 2011 (2011-10-19), pages
572-577, XP055275425,

I

ISSN: 1948-7193, DOI: 10.1021/cn200065b
see compounds 1 to 9, 11 to 15, 18 and 22
and their activity as KCNQ4 channel
openers

WO 02/48131 Al (AVENTIS PHARMA GMBH [DE])
20 June 2002 (2002-06-20)

see the N-benzyl thiophene carboxamides as
potassium channel blockers

US 20067188445 Al (OU HENRY C [US] ET AL)
24 August 2006 (2006-08-24)

see compound B in paragraph [0031]as
otoprotective agent

13,17,18

1,3,
7-10,12,
13,17,18

1,5,
7-11,15,
17,18

15-18

Form PCT/ISA/210 (continuation of second sheet) (April 2005)
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International application No.
INTERNATIONAL SEARCH REPORT PCT/EP2018/054820
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

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

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

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

see additional sheet

-

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

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

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

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

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 3, 7-10, 12, 13, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 3, 7 to 10,
12, 13, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl
and wherein RR is phenyl

2. claims: 1-3, 7-10, 12, 17, 18(all partially)

Compounds of formula (I) according to claims 1 to 3, 7 to
10, 12, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl
which contains a heteroatom,and wherein RR is phenyl

3. claims: 1, 3, 7-10, 12, 13, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 3, 7 to 10,
12, 13, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl
and wherein RR is benzyl

4. claims: 1-3, 7-10, 12, 17, 18(all partially)

Compounds of formula (I) according to claims 1 to 3, 7 to
10, 12, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl
which contains a heteroatom and wherein RR is benzyl

5. claims: 1-3, 7-10, 12, 17, 18(all partially)

Compounds of formula (I) according to claims and 1 to 3, 7
to 10, 12, 17 and 18 (all partly) wherein RL is
(bi)cycloalkyl and wherein RR is phenyl which contains a
heteroatom

6. claims: 1-3, 7-10, 12, 17, 18(all partially)

Compounds of formula (I) according to claims 1 to 3, 7 to
10, 12, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl
which contains a heteroatom,and wherein RR is phenyl which
contains a heteroatom

7. claims: 1-3, 7-10, 12, 17, 18(all partially)

Compounds of formula (I) according to claims 1 to3, 7 to 10,
12, 17 and 18 (all partly) wherein RL is (bi)cycloalkyl and
wherein RR is benzyl which contains a heteroatom

8. claims: 1-3, 7-10, 12, 17, 18(all partially)
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Compounds of formula (I) according to claims 1 to 3, 7 to
10, 12, 17 and 18 (all partly) wherein RL is cycloalkyl
which contains a heteroatom and wherein RR is benzyl which
contains a heteroatom

9. claims: 1, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 4, 7 to 10,
17 and 18 (all partly) wherein RL is phenyl and wherein RR
is phenyl

10. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl which
contains a heteroatom,and wherein RR is phenyl

11. claims: 14(completely); 1, 4, 7-10, 17, 18(partially)

Compounds of formula (I) according to claim 14 completely
and claims and 1, 4, 7 to 10, 17 and 18 (all partly) wherein
RL is phenyl and wherein RR is benzyl

12. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl which
contains a heteroatom and wherein RR is benzyl

13. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl and wherein
RR is phenyl which contains a heteroatom

14. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl which
contains a heteroatom,and wherein RR is phenyl which
contains a heteroatom

15. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl and wherein
RR is benzyl which contains a heteroatom
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16. claims: 1, 2, 4, 7-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 4, 7 to
10, 17 and 18 (all partly) wherein RL is phenyl which
contains a heteroatom and wherein RR is benzyl which
contains a heteroatom

17. claims: 1, 5, 7-11, 15, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 5, 7 to 11,
15, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
and wherein RR is phenyl

18. claims: 1, 2, 5, 7-11, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
which contains a heteroatom,and wherein RR is phenyl

19. claims: 1, 5, 7-11, 15, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 5, 7 to 11,
15, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
and wherein RR is benzyl

20. claims: 1, 2, 5, 7-11, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
which contains a heteroatom and wherein RR is benzyl

21. claims: 1, 2, 5, 7-11, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
and wherein RR is phenyl which contains a heteroatom

22. claims: 1, 2, 5, 7-11, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
which contains a heteroatom,and wherein RR is phenyl which
contains a heteroatom

23. claims: 1, 2, 5, 7-11, 17, 18(all partially)
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Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
and wherein RR is benzyl which contains a heteroatom

24. claims: 1, 2, 5, 7-11, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 5, 7 to
11, 17 and 18 (all partly) wherein RL is (cyclopenta)thienyl
which contains a heteroatom and wherein RR is benzyl which
contains a heteroatom

25. claims: 16(completely); 1, 6-10, 17, 18(partially)

Compounds of formula (I) according to claim 16 completely
and claims 1, 6, 7 to 10, 17 and 18 (all partly) wherein RL
is indanyl and wherein RR is phenyl

26. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl which
contains a heteroatom,and wherein RR is phenyl

27. claims: 1, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 6, 7 to 10,
17 and 18 (all partly) wherein RL is indanyl and wherein RR
is benzyl

28. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl which
contains a heteroatom and wherein RR is benzyl

29. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl and wherein
RR is phenyl which contains a heteroatom

30. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl which
contains a heteroatom,and wherein RR is phenyl which
contains a heteroatom
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31. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl and wherein
RR is benzyl which contains a heteroatom

32. claims: 1, 2, 6-10, 17, 18(all partially)

Compounds of formula (I) according to claims 1, 2, 6, 7 to
10, 17 and 18 (all partly) wherein RL is indanyl which
contains a heteroatom and wherein RR is benzyl which
contains a heteroatom
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