a2 United States Patent

Player et al.

US009409915B2

US 9,409,915 B2
*Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(62)

(60)

(1)

(52)

(58)

SUBSTITUTED AZA-BICYCLIC IMIDAZOLE
DERIVATIVES USEFUL AS TRPMS8
RECEPTOR MODULATORS

Applicant: Janssen Pharmaceutica NV, Beerse
(BE)
Inventors: Mark R. Player, Phoenixville, PA (US);
Raul Calvo, Royersford, PA (US);
Jinsheng Chen, Exton, PA (US); Sanath
Meegalla, Garnet Valley, PA (US);
Daniel J. Parks, Downingtown, PA
(US); William J. Parsons, Belle Mead,
NJ (US); Scott Ballentine, [.ansdale, PA
(US); Shawn Branum, Easton, PA (US)

Assignee: Janssen Pharmaceutica NV, Beerse

(BE)
Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 14/623,671

Filed: Feb. 17, 2015
Prior Publication Data
US 2015/0158875 Al Jun. 11, 2015

Related U.S. Application Data

Division of application No. 14/172,395, filed on Feb.
4, 2014, now Pat. No. 9,023,846, which is a division of
application No. 13/034,922, filed on Feb. 25, 2011,
now Pat. No. 8,680,098.

Provisional application No. 61/310,870, filed on Mar.
5,2010.

Int. Cl1.

CO7D 471/04 (2006.01)

CO7D 487/04 (2006.01)

AG6IK 31/5377 (2006.01)

AG6IK 31/437 (2006.01)

A6IK 31/52 (2006.01)

AG6IK 31/4985 (2006.01)

CO7D 473/00 (2006.01)

U.S. CL

CPC ........... CO7D 487/04 (2013.01); CO7D 471/04

(2013.01); CO7D 473/00 (2013.01)
Field of Classification Search

CPC oo, CO7D 471/04; COTD 487/04; A61K
31/5377; AGIK 31/437; AGIK 31/52; A61K
31/4985

USPC ..., 546/118; 514/234.2, 303, 236.2, 249;

544/277, 127,350
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,943,199 B2 9/2005 De Lombaert et al.

7,622,479 B2 11/2009 Odaet al.

8,680,098 B2* 3/2014 Player .....cc.cccoevveenne 514/234.2
2008/0139608 Al 6/2008 Chang et al.

FOREIGN PATENT DOCUMENTS

EP 0168500 Al 1/1986
JP 2007-513105 A 5/2007
JP 2008-539185 A 11/2008
WO WO 85/03077 A 7/1985
WO WO 2004/035549 Al 4/2004
WO WO 2005/054188 Al 6/2005
WO WO 2006/027365 Al 3/2006
WO WO 2006/114313 A1 11/2006
WO WO 2006/134318 A1 12/2006
WO WO 2007/107470 A2 9/2007
WO WO 2008/141731 A2 11/2008
WO WO 2009/098448 Al 8/2009
WO WO 2009/134750 A1 11/2009
OTHER PUBLICATIONS

International Search Report relating to International Patent Applica-
tion No. PCT/US2011/026974. Date of Mailing of International
Search Report: Jun. 16, 2011.

Written Opinion of the International Searching Authority relating to
International Patent Applications No. PCT/US2011/026974. Date of
Mailing of Written Opinion: Jun. 16, 2011.

Abe, J., et al. “Ca2+-dependent PKC activation mediates menthol-
induced desensitization of transient receptor potential MS8.”,
Neurosci. Lett., 2006, pp. 140-144, vol. 397(1-2).

Behrendt, H-J., et al., “Characterization of the mouse cold menthol
receptor TRPMS8 and wvanilloid receptor type-1 VRI1 using a
fluorometric imaging plate reader (FLIPR) assay.”, Brit J Pharmacol,
2004, pp. 737-745, vol. 141(4).

Bennett, G.J., et al., “A peripheral mononeuropathy in rat that pro-
duces disorder of pain sensation like those seen in man.”, Pain, 1988,
pp. 87-107, vol. 33(1).

Gilman, H., et al., “Orientation in the Furan Series. X. Anomalous
Friedel-Crafts Reactions.”, J. Am. Chem. Soc., May 1935, pp. 909-
912, vol. 57.

Gilman, H., et al., “Orientation in the Furan Series. XI. Cleavage-
Rearrangements in the Friedel-Crafts Reactions.”, J. Am. Chem. Soc.,
Feb. 1939, pp. 473-478, vol. 61.

Kobayashi, K., et al. “Distinct expression of TRPMS8, TRPA1 and
TRPV1 mRNAs in rat primary afferent neurons with a c-fibers and
colocalization with trk receptors.”, J. Comp. Neurol., 2005, pp. 596-
606, vol. 493(4).

(Continued)

Primary Examiner — Niloofar Rahmani

(57) ABSTRACT

The present invention is directed to substituted aza-bicyclic
imidazole derivatives, pharmaceutical compositions contain-
ing them and their use in the treatment of disorders and
conditions modulated by TRP M8, including for example,
inflammatory pain, inflammatory hyperalgesia, inflamma-
tory hypersensitivity condition, neuropathic pain, neuro-
pathic cold allodynia, inflammatory somatic hyperalgesia,
inflammatory visceral hyperalgesia, cardiovascular disease
aggravated by cold and pulmonary disease aggravated by
cold.
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