a2 United States Patent

Tully et al.

US009408830B2

US 9,408,830 B2
Aug. 9,2016

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

(54)

(735)

(73)

")

@
(22)

(65)

(63)

(60)

(1)

(52)

PHOSPHODIESESTERASE 4 INHIBITORS
FOR THE TREATMENT OF A COGNITIVE
DEFICIT

Inventors: Timothy P. Tully, Cold Spring Harbor,
NY (US); Filippo Cavalieri, Forest
Hills, NY (US)

Assignee: Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY (US)
Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 1309 days.

Appl. No.: 12/987,480

Filed: Jan. 10, 2011
Prior Publication Data
US 2011/0190350 A1 Aug. 4, 2011

Related U.S. Application Data

Continuation of application No. 11/246,005, filed on
Oct. 7, 2005, now Pat. No. 7,868,015, which is a
continuation of application No. PCT/US2004/010876,
filed on Apr. 8, 2004, which is a continuation-in-part of
application No. 10/410,508, filed on Apr. 8, 2003, now
abandoned, which is a continuation-in-part of
application No. 09/927,914, filed on Aug. 10, 2001,
now Pat. No. 7,947,731.

Provisional application No. 60/224,227, filed on Aug.
10, 2000.

Int. Cl1.

AG6IK 31/435 (2006.01)
AG6IK 31/445 (2006.01)
AG6IK 31/45 (2006.01)
AG6IK 31/4015 (2006.01)
AG6IK 31/4188 (2006.01)
A6IK 31/496 (2006.01)
AG6IK 31/495 (2006.01)
AG6IK 31/4164 (2006.01)
A6IK 31/451 (2006.01)
A6IK 31/00 (2006.01)
A6IK 31/519 (2006.01)
AG6IK 38/17 (2006.01)
AG6IK 45/06 (2006.01)
A61K 48/00 (2006.01)
U.S. CL

CPC ........... A61K 31/4015 (2013.01); A61K 31/00

(2013.01); A61K 31/4164 (2013.01); A61K
31/4188 (2013.01); A61K 31/435 (2013.01);
AG6IK 31/445 (2013.01); A61K 31/45
(2013.01); A61K 31/451 (2013.01); 461K

31/495 (2013.01); A61K 31/496 (2013.01);
A61K 31/519 (2013.01); A61K 38/1709
(2013.01); 461K 45/06 (2013.01); AGIK 48/00
(2013.01)
(58) Field of Classification Search

CPC ... A61K 31/435; A61K 31/445; A61K 31/45
USPC ottt 514/277

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

8/1996

* 0 3/1998
10/1998
12/1998
7/1999
4/2000
8/2000
8/2001
10/2002

5,547,979
5,728,712
5,817,670

A Christensen, IV et al.
A
A
5,847,010 A
A
A
A

Montana et al. .............. 514/309
Takayama et al.

Hedgpeth et al.

Tully et al.

Tully et al.

Sterk

Cohen .....ccoevvveveiicnnnn 273/273
Shen et al.

5,929,223
6,051,559
6,103,718
6,270,077 B1 *
6,458,829 Bl

FOREIGN PATENT DOCUMENTS

WO
WO
WO
WO
WO
WO
WO

96/11270
98/22137
00/14083
02/13867
2004/016227
2004/091609 10/2004
2007/137181 11/2007

OTHER PUBLICATIONS

4/1996
5/1998
3/2000
2/2002
2/2004

Ahn, S et al., Neron, 23: 559-568, 1991.

Bach, MLE. et al., Proc. Natl. Acad. Sci. USA, 96:5280-5285, 1999.
Barad, M. et al., Proc. Natl. Acad. Sci. USA, 96:15020-15025, 1998.
Bartsch, D. et al., Cell, 83: 979-992, 1995.

Bellen, H.J., Cell, 93: 909-912, 1998.

Bevilaqua, L. etal., Behavioural Pharmacology, 8:(4) 331-338, 1997.
Blendy, J.A., Brain Research, 681: 8-14, 1995.

Bourtchouladze, R. et al., Proc. Natl. Acad. Sci. USA, 100:(18)
10518-10522, 2003.

Bourtchouladze, R. et al., Learning & Memory, 5:365-374, 1998.
Bourtchouladze R. et al., Cell, 79: 59-68, 1994.

Calandra, B. et al., 374: 445-455, 1999.

Calvanio, B. et al., Neurol. Clin., 11:(1) 25-57, 1993.

Carlezon, W. A. et al., Science, 282: 2272-2275, 1998.

(Continued)

Primary Examiner — Yong Chong
(74) Attorney, Agent, or Firm — McCarter & English, LLP

(57) ABSTRACT

The present invention provides methods of treating cognitive
deficits associated with mental retardation. The methods
comprise combining cognitive training protocols and a gen-
eral administration of phosphodiesterase 4 inhibitors.
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