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that gradually leads to profound mental deterioration and ultimately death. In an

example of such disorders, AD is a common cause of progressive mental failure

20 (dementia) in aged humans and is believed to represent the fourth most common
medical cause of death in the United States. In particular, AD is associated with
degeneration of cholinergic neurons in the basal forebrain that play a fundamental
role in cognitive functions, including memory [Becker et al., Drug Development
Research, 12, 163-195 (1988)]. Cognitive and/or degenerative brain disorders have

25 been observed in varied races and ethnic groups worldwide and presents a major
public health problem. These diseases are currently estimated to affect about two to
three million individuals in the United States alone. These diseases are incurable
with presently used medications and will increase worldwide as the human lifespan
increases.

30 Modulators of the GABA, receptors are capable of enhancing cognition in
rodent models. In such models, it has been demonstrated that a selective inverse
agonist profile can lead to cognitive enhancers devoid of or with minimum
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&GSS at these subtypes below or equal to 100 times the ECs; values at
the 01B2y2 and a5B3y2 subtype receptors. When the ECs, value of the compound at
the a2B3y2 and a3B3y2 subtype receptor is more than 100 times greater than at the
a1B2y2 and ob5B3y2 subtype receptors then <10% in vitro efficacy would be
acceptable.

A compound is identified as having cognitive enhancing potential when the
ECs, value of the compound at the a1p2y2 and/or a533y2 subtype receptors is less
than 200 nM, preferably iess than 150 nM, and the efficacy measured is less than —
5% or preferably less than —10%, and the efficacy measured at the a2$3y2 and
a3B3y2 subtype receptors is greater than 5% or preferably greater than 10%.

The term NRPA refers to all chemical compounds which bind at neuronal
nicotinic acetylcholine specific receptor sites in mammalian tissue and elicit a partial
agonist response. A partial agonist response is defined here to mean a partial, or
incomplete functional effect in a given functional assay. Additionally, a partial agonist
will also exhibit some degree of antagonist activity by its ability to block the action of a
full R.S., Meyer, J.S. & Quenzer, L.F. Principles of
Neuropsychopharmacology, 1997; Sinauer Assoc. Inc.).

agonist (Feldman,

NRPAs are expected to improve cognitive function in the above mentioned

conditions. Referenced herein are well-documented findings that cholinergic

ed to
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administration of estrogen. Fifteen clinical studies examining the role of estrogen
replacement therapy in cognition demonstrate statistically significant improvements in
cognitive function [Haskell et al., Journal of Clinical Epidemiology, 50(11), 1249-1264
(1997)].

25 The present invention also relates to the combination use of GABA, inverse
agonists and vitamin E, which result in cognition enhancement. Vitamin E displays
anti-oxidant properties and as such it is expected to display neuroprotective activity.

It is expected that combinations of GABA, inverse agonists with these agents
would be useful in the treatment of disorders associated with cognition impairment

30 including, but not limited to, Alzheimer's Disease (AD), mild cognitive impairment,
age-related cognitive decline, vascular dementia, Parkinson’s disease, Huntington's
disease, memory impairment associated with depresssion or anxiety, schizophrenia,
Down’s syndrome, stroke, traumatic brain injury (TBI), AIDS associated dementia and

attention deficit disorder.
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PCT/ | B02/ 00515 -This invention also provides a combination of a nicotine receptor partial

agonist, an estrogenic agent, a selective estrogen receptor modulator (SERM), or
vitamin E and a GABA, inverse agonist wherein the inverse agonist has functional

20  potency (EC50 values) at the a1 and/for a5 receptor subtypes of 200 nM, preferably
less than 150 nM.

This invention also provides a combination of a nicotine receptor partial
agonist, an estrogenic agent, a selective estrogen receptor modulator (SERM), or,
vitamin E and an inverse agonist of the GABAA o5 receptor wherein the inverse

25 agonist has a functional efficacy at the a5 receptor subtype of less than —5%,
preferably less than —10%, and the efficacy measured at the a1, a2 and a3 receptor
subtypes is greater than 5% or preferably greater than 10%.

This invention also provides a combination of a nicotine receptor partial

agonist, an estrogenic agent, a selective estrogen receptor modulator (SERM), or

30 vitamin E and an inverse agonist of the GABA, a5 receptor wherein the inverse
agonist has a functional potency (EC50 values) at the a5 receptor subtype of 200 nM,
preferably less than 150 nM.



This invention also provides a conbination of a nicotine receptor parti al
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preferably I ess than 30 nM 5 Another aspect of this invention is a method
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partial agonist, an estrogenic agent, a selective estrogen receptor modulator (SERM),
or vitamin E or a pharmaceutically acceptable salt thereof; where in the active agents
(a) and (b) above are administered in amounts that render the combination of the two
ingredients effective in treating , Alzheimer's Disease (AD), mild cognitive impairment,
25 age-related cognitive decline, vascular dementia, Parkinson’s disease, Huntington’s
disease, memory impairment associated with depresssion or anxiety, schizophrenia,
Down’s syndrome, stroke, traumatic brain injury (TBI), AIDS associated dementia and
attention deficit disorder.
This invention also provides a method for treating cognitive disorders in a
30 mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA, inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse
agonist is selected from a compound of Formula | below:



-6 OOX UNNAY NI H H wherein: X is hydrogen, hal ogen, -OR , NR2RS,
Cl-C6 al kyl optionally substituted with up to three groups sel ected
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15 or a heterocyclic group; and Y is ljower alkyl having 1 - 8 carbon atons
optionally substituted with up to two groups selected from hal ogen,
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group ("the Y carbocy C|IC group”) hav fr menbers, where up to
three of whiupro Hree swpéﬁ%lﬁwd ﬁ@?@?r@eathbﬁﬁ%m@éioserﬂ éﬂd FYQSH’F% 8y 4RAReeHd
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02/ 069948 PCT/ | BESreprESents a carbocyclic group (“the X carbocyclic group”) containing from 3
— 7 members, up to two of which are optionally hetero atoms selected from oxygen

and nitrogen, where the X carbocyclic group is optionally substituted with one or more
groups selected from halogen, (C4-Cs)alkoxy, mono- or di(C,-Cg)alkylamino,
sulfonamide, aza(Cs-C;)cycloalkyl, (Cs-C;)cycloalkylthio, (C4-Ce)alkylthio, phenylthio,
15  ora heterocyclic group; and
Y is lower alkyl having 1 — 8 carbon atoms optionally substituted with up to
two groups selected from halogen, (C;-Cs)alkoxy, mono- or di(C4-Cg)alkylamino,
sulfonamide, aza(Cs-C)cycloalkyl, (Cs-C;)cycloalkylthio, (C4-Cs)alkylthio, phenyithio,
a heterocyclic group, -ORy, -NRsRs, SRy, or aryl; or
20 Y is a carbocyclic group (“the Y carbocyclic group”) having from 3 to 7
members, where up to three of which are optionally hetero atoms selected from
oxygen and nitrogen and where any member of the Y carbocyclic group is optionally
substituted with halogen, -OR4, -NRsRs, SRy, aryl or a heterocyclic group; and
R; is hydrogen, lower alkyl having 1 ~ 6 carbon atoms, or cycloalkyl having 3
25 -7 carbon atoms, where each alkyl may be optionally substituted with ~OR, or —
NRsRs;
R, and R; are the same or different and represent hydrogen, lower alkyl
optionally mono- or disubstituted with alkyl, aryl, halogen, or mono- or di-lower alkyl;
aryl or aryl (C4-Cs)alkyl where each aryl is optionally substituted with up to three



groups sel ected from hal ogen, hydroxy, Cl-C6 al kyl, Cl-C6 al koxy, or nono-
or di(C, - Co6)al kyl am no; cycl oal kyl having 3 - 7 carbon atons optionally
nono or dweuwbmtydssit ed with hal ogen, al koxy, or nono- or @cT/Bessisal kyl ;
or 5 -SC2R8; R4 is as defined for R; R5and R6 carry the same definitions
as R2 and R3, respectively; R7 is hydrogen, |ower alkyl having 1 - 6 carbon
atons, or cycloalkyl having 3 - 7 atons; and 10 R8 is |ower alkyl having 1
- 6 carbon atons, cycloal kyl having 3 - 7 carbon atons, or optionally
substi t ut ed yI i r [o)

Al zhei ner's eass?lec%ﬁ% aﬁhg‘f’gg'wé’g Q&ﬁlc\geé élgﬁ Cheﬁ?%%gpﬁ‘gﬁgtéepddl(c%gm tive
decl i ne, vast;hdqudanuimrentl a, Parkinson's di sease Hunt i ngton' s di sease,
menory i npai r nent i it i QR i et renia,
Down & syndr ome, LOPaRE. IR 17" eHEBh 3ot SPcHapo o8 Y igos HEIRARRY' G
denenti a andwah:tgéeralkam denfruono-torﬁ-d@meiaikyl and This invention al so provides a
nmet hod f 88%: ng cognitive disorders in a mammal which conprises

admi ni steri ng a mamal in need of such treatnment an effective anmount of
a conposition corRars s$ d@ﬁmdmm i nverse agoni st in 20 conbination with a

ni cotine receptorg p on ' t el ective
estrogen recepto 5@8% J?gtes%ﬁﬁ d&@tgﬁé %R\'?Mggérbgim\?el ai d GABAA i nverse
agonist is sel ectReds hydroger) dovear alky! bavirg tt—lemgarMn atoms, or cycloalkyl having 3

N n- But yl - | or o 4- oxo- 1, 4-t et rahydro- 1, 5- napht hyri di ne- 3- car boxam de;

N- n- But yl - 6 e ﬂt8 cho- 1, 4-tetrahydro- 1, 5- napht hyri di ne- 3- car boxam de;

25 N- (24t hyl t hi (:Rges thowver Gaikyk hindngy 4 4- © carbbn 4tdnas, reyblpakyl -hayving riap At ¢arbordi ne- 3-
car boxam de;

N- n- Pent yl - GEFHSLPIRE,suPshtued RNeaviad 1 5. napht hyri di ne- 3- car boxani de;
N- Benzyl - 6- et hoxsaid- o«xgmtilv;e4d;ts&rtdeah§/chetectb;demnpAizhynmeds nRis8asea (A anildie;

N-(2- Tet rahydr af.ur ?;ﬁ}'&{é»‘%ng e&él Sty hoo@(nt'f}e Wink: Fadcblar HINehes, parkiRSon's

napht hyri di fed %’ “6a

N- | soany! - 6-didehse YHuhtiogions, disdaat) afeyrabrp inipdirnrenp atsociatet! wih Sepresriorant de;
2;& g;))lz/t;t oxyal%()a(lréﬁy sghlzop%trehncl)ax %o%vnosxgyndfomé sttrofil yt%u%ia%ic%r&ﬂ%ﬁ@%’éﬂ,' ,Rﬁf)'s3 )
N-(3- Et hoxy)assm@atéd GBerathizxgndatiextierideficit disoaley,cand- 1, 5- napht hyri di ne-3 WO

02/069948 PCT/| BOI%/lso%/ensuon also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA. inverse agonist in

20 combination with a nicotine receptor partial agonist, an estrogenic agent, a selective

estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse

agonist is selected from the group consisting of:
N-n-Butyl-6-chloro-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-n-Butyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;

25 N-(2-Ethylthio)ethyl-6-methoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-

carboxamide;
N-n-Pentyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-Benzyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-(2-Tetrahydrofuranyl)methyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-

30  naphthyridine-3-carboxamide;
N-Isoamyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-(3-Methoxybenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-

carboxamide;
N-(3-Ethoxy)propyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-



- 8- carboxam de;
N-2- (2- Met hyl ) but yl - 6- et hoxy- 4- oxo- 1, 4-t etrahydro- 1, 5- napht hyri di ne-3
car boxam we;02/069948 PCT/IB02/00515
N- 5- Pent anol - 6- et hoxy-4- oxo-1,4-tetr ahyd_z?g- 1, 5-napht hyridine-3- 5
car boxam de; N- Benzyl - 6- met hoxy- 4- oxo-1, 4-tetrahydro- 1, 5- napht hyri d
i ne- 3- car boxam de;
N- ( 2- Fl uor obenzyl) - 6- met hoxy- 4- oxo- 1, 4-t et rahydr o- 1, 5- napht hyri di ne- 3-
car boxam de; P~
N- ( 3- Fl uor obcg'ﬁb%/(?r?'-dg’- met hoxy- 4- oxo- 1, 4-tetrahydro-1, 5-napht hyri di ne-3- 10
car boxam de; N-2-(2-Methyl)butyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3
N- (4- Fl uor O%W£r}1i—dg: met hoxy- 4- oxo- 1, 4-t et rahydr o- 1, 5- napht hyri di ne- 3-
car boxam de; ’ o
N- (4/5- 1 mi dazol yIN-faRehignolt-ethomy-¢-oxodxdbtetralydret! Pangpithyriding=3napht hyri di ne-
3- car boxam %%fbo%%m'de'
N- ( 3- Thi ényl”)ne y1 -B6- et hoxy- 4- oxo- 1, 4-tetrahydro- 1, 5- napht hyri di ne- 3-
car boxam de; N-Benzyl-6-methoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N- (2- Tet r ahydr opyf an -0 XY -4- QXpPr - _r5a_t'1‘* =k Dw
napht hyri di ne- 3- &&Bﬁg&é@%@*) GBmSIhQQy-X oﬁoq,zptelraﬁy&rgk Wirﬂ/n&né?;
N- ( 2- Fl uor olvarooyanidé: et hoxy- 4- oxo- 1, 4-t et rahydr o- 1, 5- napht hyri di ne- 3- 20
car boxam de; A ved A aE o2
N- (3, 5- Fl uor obenyj‘?’)'I-:Iggrgpﬁ%wﬁ4m8t{'8ﬁ',4f-x?e1t4r F%H?G’Fdé? i:%@aﬁé‘b'}\’{' '9? i3di ne- 3-
car boxarde;carboxamide; o
N (4 F1 uor 0benzyly 10 GhiaBENzy e Binbiy'a kb teRyato 1 S RHMGR e ot ne - 3-
N- (4- Met hoxcheozgrhidep- et hoxy- 4- oxo- 1, 4-t et rahydro-1, 5- napht hyri di ne- 3-
car boxam de; . P 4 . ——
N- (4- Met hyl benzyI’\i'£4é§'g9'%§&w|me&%'-6 ftgfq)?'-edi ?)é%gfé rt%t_re]ﬂy gr-on1d% e PR/’[PYH 'he- 3-
car boxam de;3-carboxamide;
N- ( 2- Thi,enyl ) net -6 2-met hoxyet Noxy) - 4: 0% Q- -tel ro-1 o5- 30
napht hyr1§ di ne- 3- -{%ﬁ@éwl)géthy?}é e?l%ox?—yﬁy gxo 1,2 )f&razl'lyéro 185 Egﬂ%ﬁyr%mje 1?
N- ( 2- Thi enylcartekérpides- mor phol i no- 4- oxo- 1, 4-t et rahydr o- 1, 5- napht hyri di ne-
3- car boxam de; s
N- (2- Thi enyl ) met A2 B AMNEPRYPOVIPR-SBoY- 4ot ARVAIME ™ 5
napht hyri di mapBthgridines3-aatbdgamide;
N-(2-Fluorobenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
20 carboxamide;,
N-(3,5-Fluorobenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
N-(4-Fluorobenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
25 N-(4-Methoxybenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
N-(4-Methylbenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
N-(2-Thienyl)methyl-6-(2-methoxyethoxy)-4-oxo-1,4-tetrahydro-1,5-
30 naphthyridine-3-carboxamide;
N-(2-Thienyl)methyl-6-morpholino-4-oxo-1,4-tetrahydro-1,5-naphthyridine-
3-carboxamide;
N-(2-Thienyl)methyl-6-dimethylamino-4-oxo-1,4-tetrahydro-1,5-

naphthyridine-3-carboxamide;
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N- (4- Met hyl am nonet hyl ) benzyl - 6- et hoxy- 4- oxo- 1, 4-t et rahydro- 1, 5-

napht hyr iwore/o®9¢sar boxam de; PCT/IB02/00515

N- (3- Met hyl am nonet hyl ) benzyl - 6- et hoxy- 4.0x0-1, 4-tetrahydro-1,5

napht hyri di ne- 3- car boxam de hydrochl oride; and 5

N-[ 4- (I m dazol yl net hy) | benzyl - 6- et hoxy- 4- oxo- 1, 4-t et rahydro- 1, 5-

napht hyri di ne- 3- car boxam de. This invention also provides a nethod for
treating cognitiwe, dj S e 1 LR i 4Rl ni stering to
a mammal in needvhggng%c t r@%r’p%tgglgbeg%y’]‘%tp %{Qé&g’%gﬁ%@gﬁlg%omosi tion
conpri si ng anaghBpidingrdeatoxamisiel st in 10 conbi nation with a nicotine

receptor partial @05 G _~éh.54al WE 1 €St rogen

recept or nodul at Oh?‘@a?@g&%a’rﬁﬁ?rﬁ%?lg%ﬁgy@ %ﬂ% ﬁﬁ%z?%ﬁé@ﬁ) ?’gver se agoni st
conpound i s rephtyridite-Broarhoxamisiegydraghiarideslandls O O RJO NNSA Re O | H
N H 15 erein M4 > ™ ngd Be .ar el angdent |y | ower

al kyl gr%ps. ThiN:[‘il ﬁ@@%é@ﬂ%gﬁg%%&?%g&g %tﬁ%%ﬂ%ﬁ?ﬁgti ng cognitive
di sorders i maphthgdimefsratboxhinigde. conpri ses adninistering to a nmanmmal in need
of such treat ”en.tTh?sninvgﬁtfo%C%llk% %r%né rﬁ’étht?c{ Fb?%%ﬁh%'&ggr#iﬁ\%g@%{)rg%&ginaa GABAA

i nverse agoni st in  conblna a nicotline rec agoni st
an est r ogeniraragehwhicla compesgs administeringdea marompt iprneeddi istchoiregtSERVEN  or

vitamn E k i AA i : LSt ct 0 : ound
vitamn E MsREhR SRidinE NG BiBbfon A8RMShe' 8 BHERG! fibeldeO ByBniSOH
10  combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM); or vitamin E wherein said GABA, inverse

agonist compound is selected from a compound which is

0 0
o N A Re
R ~NF N o

|

X

Iz

15
wherein
Ais C-Cq alkylene;
Ry and R, are independently lower alkyl groups.
This invention also provides a method for treating cognitive disorders in a
20  mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA, inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse
agohist is selected from a compound which is
0 O

o N
Rd/ ~F N \Rf

.

X

I=z

25



25 H WO 02/ 069948 PCT/ 1 B02/ 00515 -10- wherein Ais C-C6 alkylene; Rd is
| oner alkyl; and Rf is a group of the formula: E 5 where E is oxygen or

ni t rogen;wandoddous C, - C3 al kyl ene or nitrogen. This i nvenPCconBed/®s15r ovi des
a nethod for treating cognitive disorderg,in a mnmanmal which conprises
admnistering to a mammal in need of such treatnent an 10 effective anount
of a conposition conprising a GABAA inverse agonist in conbination with a
ni cotine receptor partial agonist, an estrogenic agent, a selective
estrogen recgl%te nodul ator (SERM, or vitamn E wherein said GABAA inverse
agonist is Y ed froma conpound which is OO RI/O NARa HN H 15
wher ei nliA is C, -80s&h¢latiylene; Rd is | ower alkyl; and Ra' is phenyl
optionally nono- i bstituted with hal ogen, |ower alkyl, |ower

al koxy, or nono- RS?S '8‘”8'2?'&35‘:6% kyl am no, or nono-di-C -C6 al kyl gm’ no | ower
20 al kyl; or Ra' Riis aegrbep eftbeformuige oup, that is, one or nore aromatic ring
systens of 5-, 6- 7-nmenbered rings containing at | east one and up to
four hetero at se ected from nitrogen, oxygen or sulfur. Such

het er oaryl gr ude, for exanple, thienyl, furanyl, thiazolyl,

i m dazol (i S) olyl, pyridyl, pyrimdinyl, (iso)quinolinyl, 25

napht hyr| d| H‘é’? benzi m dazal yl , and benzoxazol yI This invention al so

provi des a Fedfel Isf 3O eRRireqfNe8%hi ti ve di sorders in a manmal which

conpri ses adm ni §f@'ad,08; diyIeheBrMitIgeh.n need of such treatnment an
This invention also provides a method for treating cognitive disorders in a

mammal which comprises administering to a mammal in need of such treatment an
10 effective amount of a composition comprising a GABA, inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse

agonist is selected from a compound which is

15  wherein
A is C-Cg alkylene;
Ry is lower alkyl; and
R.’ is phenyl optionally mono-, di- or trisubstituted with halogen, lower alky,
lower alkoxy, or mono- or di-C-Cg alkylamino, or mono-di-C,-Cs alkylamino lower
20  alkyl; or
R.’ is a heteroaryl group, that is, one or more aromatic ring systems of 5-,6- or
7-membered rings containing at least one and up to four hetero atoms selected from
nitrogen, oxygen or sulfur. Such heteroaryl groups include, for example, thienyl,
furanyl, thiazolyl, imidazolyl, (is)oxazolyl, pyridyl, pyrimidinyl, (iso)quinolinyl,
25  naphthyridinyl, benzimidazolyl, and benzoxazolyl.
This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA, inverse agonist in



effective anount of a conposition conprising a GABAA inverse agonist in WO
02/ 069948 PCT/ 1 B02/ 00515 -11 conbination with a nicotine receptor parti al
agoni st, W0 0@9699eg)eni ¢ agent, a selective estrogen recepPOl/IRRAWSER or
(SERM), or vitamn E wherein said GABAA Jl,Rlver se agoni st compound is

sel ected froma conpound which is O O Rd H/ ARe | aNH 5 wherein A
is Cl-C6 al kyl ene; and Rd and Re are independently | ower al kyl groups. This
invention also provides a nethod for treating cognitive disorders in a
mammal which _c t ment
an 10 effe@??@nggrrrgﬁlﬁlrt‘ %%hgt{)&% fszj?lp %gﬁﬁ%@ %Iriﬁésn %ﬁrogg@ggﬁknt’s%\ssglretgg@é;gom st
i N conbi nat iestnogent fecaptor caddutetorr @tEeRM)oror patatrlraE whereirs saida@ABAL rinNgese ¢
agent, a selec SERM), or vitamn E

wher ei n sai §9 E{&{ mp%@éé%%%ﬁggmgm 8{15” ct e@ roma conpound which is O
O/NNARa H NH 15 wherein Dis nPtrogen@r CH D is -NH -N |ower
alkyl Ais Cl-C6 al kg ene; agd Ra' optiogally pmrpo-, di- or

trisubstituted wigh-hal | O ra y, Or nono- or
di -C,-C6 al kyl amitfo, or al kyHanmi no lower alkyl. This
invention also provides a method|f ting cognitive disorders in a

a marmal in need of such treatnent

ositi oﬂ conprising a GABAA inverse agonist in

mammal whi ch conpri ses ad
an effective anount of a co

5  wherein

A is C4-C; alkylene; and

R4 and R, are independently lower alkyl groups.

This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an

10 effective amount of a composition comprising a GABA, inverse agonist in

combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse
agonist is selected from a compound which is

I=

Iz

15  wherein
D is nitrogen or CH;
D’ is =NH; -N lower alkyl
A is C4-C; alkylene; and '
R, is phenyl optionally mono-, di- or trisubstituted with halogen, lower alkyl,
20 lower alkoxy, or mono- or di-C;-Cs alkylamino, or mono- or di-C4-Cs
alkylamino lower alkyl.
This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such freatment an
effective amount of a composition comprising a GABA, inverse agonist in



WO 02/ 069948 PCT/1B02/ 00515 -12 conbination with a nicotine receptor
partial agonist, an estrogenic agent, a selective estrogen receptor

nodul at orwQSERbgo48 or vitam n E wherein said GABAA i nver sePCIgBOR/®515 S
selected froma conpound which is OO NAA Rd'/ H I I 1 (CH2)r NO 5
H wherein A is C-C6 alkylene; and Rd is |lower alkyl; A represents
oxygen or nethylene; and 10 r is. an integer of from1-3. This invention
al so provides a nethod for treating cognitive disorders in a mamal which

conpr It SGWdﬂbﬁ With iaNGicdtine 2ecapEaTRlartiah ageras, af estjenicragentiandelantive ef f ect i ve
anount of a conposition ri a _GABAA inverse agonj in_c i nation
with a niesgeseR f%@e@btfa?&gﬁng& ‘%Fg‘gbo?fsz\%m"érﬁ &@FF%‘Q&%F‘C!GZ\E t'?vea{gggl ective
15 estr ogRpnisEis SBlelled o4 sdrafoundMidhisor vitam n E wherein said GABAA
inverse agonist is selected froma conmpound whichis OO ONA N NRa t
I ™ NH wherein Ais C -C6 al kylene; 20 RO is | ower alkyloxy |ower alkyl;
and Ra' is phenyl optionallyomno-, @i-, or trisubstituted with hal ogen,

| ower al kyl, ower a kyl am nq, or nono- or

di -C, -C6 al kylang evides a nethod for
treating Bognitiv

(CHZ)r
5 N
wherein
A'is C-C; alkylene; and
Ry is lower alkyl;
A’ represents oxygen or methylene; and
10 r is-an integer of from 1-3.

This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABAa inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective

15  estrogen receptor modulator (SERM), or vitamin E wherein said GABA, inverse

agonist is selected from a compound which is

0] 0
@) N A
Rg/ ~ | N/ \Ra'
\
N
H
wherein
A is C;-C; alkylene;
20 Ry is lower alkyloxy lower alkyl; and

R. is phenyl optionally mono-, di-, or trisubstituted with halogen, lower alkyl,
lower alkoxy, or mono- or di-C4-Cg alkylamino, or mono- or di-C,-Cg alkylamino lower
alkyl.

This invention also provides a method for treating cognitive disorders in a

25  mammal which comprises administering to a mammal in need of such treatment an



25 mammal which conprises admnistering to a manmmal in need of such
treatnment an WD 02/ 069948 PCT/1B02/ 00515 -13 effective anount of a

conposi t iwo oeoers sing a GABAA i nverse agoni st in conbi n®CIraR02M0515 a
nicotine receptor partial agonist, an esygogenic agent, a selective
estrogen receptor nodul ator (SERM), or vitam n E wherein said GABAA inverse

agoni st is selected froma conpound which is OO ONA RhHr I | N 5H
wherein Ais Iovver al kyl having 1-8 carbon atons or cycl oal kyl having 3-7
carbon at ongg i &h [ sybgdagAlt Gleliet gBHISt QR NOr €
hydr oxy gr oups E%Ws@ gv\ng?m???(&ﬁ{ ? h IanentAIhI\OI’l § s?o gr ovi des a

met hod f or tqomimnahgn withra mmt@ecrese:nt@raqagnal ﬁg@nlstrramﬂrogml%ag%lbmqlgvélye

admi ni steri I t Vi unt of
 Compos: t 1 oavad rEBEIE mb Sy B e HerdH oo Ryt ot ne
recept or paﬁtpabuagehcgﬂfmahaegmpag@nwudhgent a selective estrogen
receptor nodul ator (SERM, or vigamn wherein said cognitive disorder is
15 selected from Al zheimer's Di gease ( mld cognitive inpairnent,
age-related c ' enpnfli a, Parkinson's disease,
Hunt i ngt on' sR{i sease; i%ociated wi th depresssion or

anxi ety, schizophrenija, Do , roke, traumatic brain injury
(TBI'), AIDS associ at i attention deficit disorder. 20 This
invention al so provide or treating cognitive disorders in a
manmal wgi ch conprises admnistefing to a mammal in need of such treatnent
an effective anount of a conposition conprising a GABAA inverse agonist in
conbi nati on Wi®#"a ni cotine receptor partial agonist, an estrogenic agent,
a selective estrogebwercapl ¢|lav1ﬁ§dl=l$afaﬂfon(ﬁ&|ﬁk/)or wclomlkylahé\mgﬂvmeanbbn sai d

cognitive di d i 2 h t I d
OTet hod f orR S Wighiney 08 i shESTAS, wiflohe.of Widte kiey gfauBRe” °°°
admi ni st eri rghdtry, igloweperll. i n need of such treatnent an

10 This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA, inverse agonist in
combination a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said cognitive disorder is

15 selected from Alzheimer's Disease (AD), mild cognitive impairment, age-related
cognitive decline, vascular dementia, Parkinson’s disease, Huntington’s disease,
memory impairment associated with depresssion or anxiety, schizophrenia, Down'’s
syndrome, stroke, traumatic brain injury (TBI), AIDS associated dementia and
attention deficit disorder.

20 This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprising a GABA, inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective
estrogen receptor modulator (SERM), or vitamin E wherein said cognitive disorder is

25 Alzheimer’s disease.

This invention also provides a method for treating cognitive disorders in a
mammal which comprises administering to a mammal in need of such treatment an
effective amount of a composition comprisihg a GABA, inverse agonist in
combination with a nicotine receptor partial agonist, an estrogenic agent, a selective



effective anount of a conposition conprising a GABAA inverse agonist in
conbination with a nicotine receptor partial agonist, an estrogeni c agent,
a sel ectiwe (P2 069948 PCT/ 1 B02/ 00515 -14 estrogen recepraBoxmdisl at or
(SERM), or vitamn E wherein said cognitiye disorder is mld cognitive

i mpai rnment. This invention also provides'a nethod for treating cognitive
disorders in a mammal which conprises admnistering to a mammal in need of
such treatnent an 5 effective anount of a corrposi tion conprising a GABAA

et rogent o dbneen woeRpLaprudt: LRyl o Vb uh SRR el iheTisi b =t o

vitam n E i milthdoghitisiinepairmezot.i ne receptor partial agonists are sel ected
from

9- bromo- 1, 2, 3, 4, 516 [NGARNRIE0 frq\y'q%t%gh%h%ij&reﬂngz cognie i"%‘”%%’éc'f‘na 8- one;
10 mammal which comprises administering to a mammal in need of such treatment an

9~ ehl or 051, Zedeilie™ amolt B 8" Gompositl RGNS 4°bheR, Ahvdrsd] 6874° A8 one

9- f 1 uor o- 1, Zombihalio® wite saiystine rdceptorgiantiah agmyist aro pdtr@yeaic] dgebl, di setamtiven- 8- one

9- et hyl - 1, 2,98tra9ef ERCRRICE MAdulRtor @W)nahx“a&}%%&ﬂ hish 58/, nispine, BSEPIRT 5- one:
9 met hyl - 1, Dadiaftagorfisté axdeyedicdt flork- met hano- pyri do[ 1, 2-a] [ 1, 5] di azoci n- 8- one

9 phenyl 1, 2, 3, 4,5PBMRel ARG ex IRy HamRstRnc-RIGEeLT 2 %]P[ ild?s'f%‘i‘%g Ph- 8- one

10 9- chloro-1 2,3,4,5,6-hexahydro-1,5-methano- pyr|d0[1 ,2-a][1,5]diazocin-8-one;

ST RV AT AR e pier PR

a] [ 1, 5] di azoci n- &- @tﬁﬂn 2,3,4,5,6-hexahydro-1,5- methano-pyrldo[1 ,2-a][1,5]diazocin-8-one;
3-benz | -9-brono-1, 2 4 d th i 2- .

al [ 1, S{di azoci n- _-@ﬁgl;yl’-‘ba% 46 5 E%exgl}(yd?c% 5-metﬂE no- Syr%o 1yﬁ-!aﬁ‘%]%1azocm-8-one;
3- benzyl - 9- chl or ®-ghehyB1,2,34,6 6rexalyias-0,5Iméthamd-pyidof 13-a][ t6]dizaein-8-one;
al[1, 5]q|a200|n 8- Qn

B hoxcany A 8O- 162 Aty HE By Rodb T earp pYEgelf 220 Sidiazesiss one:

2,3,4,5,
9-iodo-1,2,3,4,5 Sﬁbrbﬁmmrm-izﬁmlﬁhmahwwﬁahémaad byrids] 2-azoci n- 8- one;
g-Scyano- 1, 2, a:fﬁ 5,}('%200' egahg/dr 0- - met hano- pyrido[ 1, 2a] [ 1, 5] di azoci n- 8- one;

9-ethynyl -1, 2, 3, -Berfyheurinysin 2;3,4,56rmikimeo-p B hethario-galdolt, 3] di azoci n- 8- one

9- ( 2- pr openyAll}l:51diazosinB-8Ng_ hexahydr o- 1, 5- met hano- pyri do[ 1, 2a] [ 1, 5] di azoci n-
8-one; 29(2- propyd-benzyl-9- chloro 1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2-

1,2,3,4,5,6-h X@Cp dr o- é - met hano- pyrido[ 1, 2a][1 5] di azoci n-8- one; 30

9- car borret h(ﬁl[(j 0§INZ8-BNG. hexahydr o- 1, 5- met hano-

pyrido[ 1, 2a] [ 1, 5]glhax@ai 23 8;58Béxahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-one;
9-iodo-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-one;
9-cyano-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-one;
25 9-ethynyl-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-one;
9-(2-propenyl)-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-
8-one;
9-(2-propyl)- 1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-
one;
30 9-carbomethoxy-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;
9-carboxyaldehyde-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;



9- car boxyal dehyde- 1, 2, 3, 4, 5, 6- hexahydr o- 1, 5- net hano

pyrido[ 1, 2a][1, 5]diazoci n-8-one; WO 02/ 069948 PCT/|B02/ 00515 -15

9- (2, 6- diwbwenephenyl ) -1, 2, 3, 4, 5, 6- hexahydr o- 1, 5- net hano- PCT/IB02/00515

pyrido[ 1, 2a] [ 1, 5] di azoci n- 8- one; -15-

9- phenyl -1, 2, 3, 4, 5, 6- hexahydr o- 1, 5- met hano- pyri do[ 1, 2a] [ 1, 5] di azoci n- 8- one;
9- (2-fluorophenyl)-1, 2,3, 4,5, 6- hexahydro-1, 5- net hano- 5

pyrido[ 1, 2a] [ 1, 5] di azoci n- 8- one;

9- (4- f | uor ophenylg)2b-dfiubrdpHen)-h 2@ S Grreexdhyror Svasthano-

pyrido[ 1, 2a n- 8- gne;
9- (3-fluor o%&éf}ﬂﬂ )ga]ﬁ!lzéggz‘?ﬁ'@,g@pﬁexahydr o- 1, 5- met hano-
pyrido[1,2a][1, 5]9Cbh@21 C ms& @mexat@dro-1 5-methano-pyrido[1,2a][1,5]diazocin-8-one;

9-(3,5-difl call s
pyﬁi do[ ll, Zaij?rlog]gdg g h 2l h%§45g?‘exa%gr°‘1 SermeiBne: 2"

9-('264i (isle ]@, ,r,dszhgéml B]d;bzé’cuﬁséhné 6- hexahydr o- 1, 5- net hano
rido a oci
gy( 2,5-di fl uor op%?é‘ﬁ;af)i‘)’mfﬂ?“@ Q‘%g“@sﬁ@?ﬁWﬂ%1 2N %Rano- 15

pyri do[ 1, 2ablAddp] Qa]ﬁzﬂﬁiaﬂocﬂn-ﬁfbﬂe
6- et hyl - 5- oxo- di azat etrac clo

tri ene; 5-0x0-6, fﬁ fugmphery ab% 4o é—%gxa_pyg %metha

7041138% igle a??f&[% ]a"agoc;'me%%o 02 8lx 5’t deca-2, (10), 3, 8-t 20
rlazaerac e - ri ene;

4,5-difMBoro-1 04 ?és é‘ﬂ‘l’q{weﬁﬁ’%“@:’l“’ S@J&?Fﬂﬁﬁggmﬁﬁ?c’? 5-triene; 5-fl

uor o- 10- aza ﬁd@ygg]ﬁ{gd%za@"ﬁlg,oﬁbdodeca 2(7),3,5-triene-4-carbonitrile;

g g: E))m)}i: 1 Ol ;g:go(gﬁ. azar%('irgngl (i(l X 56h1exg%ydlqo5dme ancg7) 3, 5-triene;

7] dodeca- 2( Z,%,n&éﬁggl? BRzdcig-8gpeni trile; 6-nethyl-5-this-5-dioxa-6,13-d
i azatetracyc

2'10.04'8 t ad - 3, 8-t
10- aza-tricycl o[ §-@,51d '@@rqqfw@u'éﬁﬁe% %)Gefge?@hxqsr?é,émefhan iene;

4-f1 uor 9510970, Qé]?‘b’ﬂh%&@cl@ﬁjongz 7] dodeca-2(7), 3, 5-triene;
4- et hyl - 10- aza- trlct\éclo [ 6. ldod ca-2(2)y Jeo-tr i ene;

4-trifl uoronet hyl6-18 &‘2%9’69'%9@!3&?@ racyeiqn 3-71%40 ]Be'itee}?‘;a\?.z(%o)ﬁ?ene 30
4-nitro-1 Otpz@tricyclo[6.3.1 .02, 7]dodeca 2(7),3,5-triene; 7-nethyl-

13-triazatetracyclo[9.3.1.02,10.04' 8 t adeca- 2(1Q
Y -ox[o 6,13- dnazatetracyclo[93]lpgm ade lpentade (ca 2(10)38fr|ene

6-0x0-5,7,13-triazatetracyclo[9.3.1.0>'°.0**|pentadeca-2(10),3,8-triene;
20 4,5-difluoro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene;
5-fluoro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene-4-carbonitrile;
4-ethynyl-5-fluoro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene;
5-ethynyl-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene-4-carbonitrile;
6-methyl-5-thia-5-dioxa-6,13-diazatetracyclo[9.3.1.0%'°.0**|pentadeca-
25  2(10),3,8-triene;
10-aza-tricyclo[6.3.1.0*"]dodeca-2(7),3,5-triene;
4-fluoro-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene;
4-methyl-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene;
4-trifluoromethyl-10-aza-tricyclo[6.3.1.0%"dodeca-2(7),3,5-triene;
30 4-nitro-10-azatricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene;
7-methyl-5,7,13-triazatetracyclo[9.3.1.0%'°.0*]pentadeca-2(10),3,5,8-
tetraene;
6-methyl-5,7,13-triazatetracyclo[9.3.1.0%".0**|pentadeca-2(10),3,5,8-
tetraene;

801 pent adeca-2(10), 3, 8-



tetraene;

6-nmet hyl -5,7,13-triazatetracycl o[ 9. 3. 1. 02' 10. 04' 8] pent adeca-2(10), 3, 5, 8-

t et r aene; waD20&9@659948 PCT/ |1 B02/ 00515 -16 PCT/IB02/00515

6, 7-di methyl -5, 7, 13-triazatetracycl o[ 9. 3. 11€2' 10. 04' 8] pent adeca-2(10), 3,5, 8
- tetraene; 6-nethyl-7-phenyl-5,7, 13-triazatetracyclo[9.3.1. 02 10.04' 8]
pent adeca- 2(10),3,5,8-tetraene; 5

6, 7-di met hyl -5, 8, 14-triazatetracycl o[ 10. 3. 1. 02' 11. 04’

0] hexadeca- 2(11) , 3 6%-dinfthyP8 7} 18aNLzatstraBydid[ol3. .07 A0 pentyiebap 1), 3,5]8-02" 11.
04' o] hexadeca- 2&11 3,5, 7,9-pentaene;

14- met hyl -5, 8, ﬁ i azat etracycl 0[10.3.1.02'11. 04' 9] hexadeca-2(11), 3, 5,7,

9- pent aene; 6- methyl-?-phen\%l -5,7,13-triazatetracyclo[9.3.1.0%"°.0*¥|pentadeca-
5-oxa-7, 13-di az trac ci 0 1.02' 10. 04" B{pent adeca-2(10), 3,6, 8-tetraene;
%%

6- met hyI 5- ox &\ #8P%t racycl o[ 9. 3. 1. 02' 10. 04' 8] pent adeca- 2(10), 3,

6, 8- tetrgene; 4- fsfvl @lhféthl,rl Qaamhézafm@c?&@naah 020‘2049]hexadeca-2(11)3579
7] dodeca-2(7), 3, 5- triene;, 1 azatricyc )

7] dodeca- 2( 7) PSNBERG:i en- 4-yl cyani de; 15

1-(10-azatricycl 0[@83141#@23@1}&39@@ @ﬁ{ 69" 349~§héxéu%é'(‘l&’j3517$;§élﬂé&ié?,
10-azatricyclo[6.3.1.02' 7] dode

7- et hyl - 5- oxa- 6, 1é4an¢tasﬂz§t?ei4 g@gzétptsf@m@hp %310 00?“@?6@?&'%6&%55 %(8), 6,
9- tetraene; 4ehaehgh
| or o-10-azatricycl 0[6 1. 02, 7] dodeca- 2%7;1,0 -triene;

-azatricydPo[7.3.1 5-qya-7. t-finzaleikacyolpt?) 3. 3.0 |]ma®°€é-’t(%tﬁ Q §1tqt:@ene

1-[11- t | 1ogyts e,
1 [11 azatr cyel o e e 2 B O rone:

4-fluoro-1 1-&8€Pfcyclo[7.3.1 .02,

7]trideca-2(7),3, 54tdhlcﬁmoéz§tﬂ&3mw6 Br1i.d2 dodeca-2§7)35tnene
5-fl uoro-11- azatrlc cIo[7 2,.r]trideca- (t
5-triene-4-carbonif! qugncggo[631 0?"ldodeca-2(7),3,5-trien-4-yl cyanide;

6- et hyl - 75t hi a- 5, WdJaQatﬁ&ﬁd[@gMcazqhé&éoa 2¥7)93?5-1r%n04¥y| hféﬁi@@ﬁ@»a 2(10),3,5,8
- tetraene; 6-nethyl-5,7, l4-trigzatetrac 2'10.

8] hoxadoea. 2010} 5 18-a2aicyialp Ave Idpaech (B Ayl of
7,14-tri azat et r acy el AkhfHork-§75- 4Bl d9r & PbOaded 2 5e) 89-

t et raene;
fetraene;

4,5-dichloro-10-azatricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene;

20 11-azatricyclo[7.3.1.0% Jtrideca-2(7),3,5-triene-5-carbonitrile;
1-[11-azatricyclo[7.3.1.0%"|trideca-2(7),3,5-trien-5-yl]-1-ethanone;
1-[11-azatricycio[7.3.1.0%jtrideca-2(7),3,5-trien-5-yi}-1-propanone;
4-fluoro-11-azatricyclo[7.3.1.0* Jtrideca-2(7),3,5-triene-5-carbonitrile;
5-fluoro-11-azatricyclo[7.3.1.0%"|trideca-2(7),3,5-triene-4-carbonitrile;

25 6-methyl-7-thia-5,14-diazatetracyclo[10.3.1.0%'°.0*®Jhexadeca-2(10),3,5,8-

tetraene;
6-methyl-5,7,14-triazatetracyclo[10.3.1.0%"°.0*¥hexadeca-2(10),3,5,8-
tetraene;
6,7-dimethyl-5,7,14-triazatetracyclo[10.3.1.0*"°.0**|hexadeca-2(10),3,5,8-

30 tetraene;
5,7,14-triazatetracyclo[10.3.1.0*"°.0**]hexadeca-2(10),3,5,8-tetraene;
5,6-dimethyl-5,7,14-triazatetracyclo[10.3.1.0>"°.0*¥hexadeca-2(10),3,6,8-

tetraene;



5,7,14-triazatetracycl o[ 10. 3. 1. 02, 10. 04, "] hexadeca-2(10), 3,5, 8-tetraene;
5,6-dinethyl-5,7,14-triazatetracycl o[ 10. 3. 1. 02, 10. 04'

8] hexadeC\aOZ)(zmQS)948 6, 8- tetraene; WO 02/069948 PCT/ | B02/ 0®@6TAB02/(MF15

5- et hyl - , 14-triazatetracycl o[ 10. 3. 1.-62- 10. 04' 8] hexadeca-2(10), 3, 6, 8-
tetraene; 6 (trlfluororrethyl) 7-th ia-5,14-d

i azatetracycl o[ 10. 3. 1.02' 10. 04' 8] hexadeca- 2(10),3,5, 8-tetraene; 5
5,8,15-triazatetracycl o[ 11. 3. 1. 02, 11.

04' 0] hept adeca- 2(5khpthdi- 577!49Hazammeyt¢o[10 3.1.0%".0*%hexadeca-2(10),3,6,8-

7- met hyl - 5, é%ét15 tr| azatetracycl o[ 11. 3. 1. 02, 11. 04' 9] hept adeca-2(11), 3,5, 7, 9-
pent aene;

6- met hyl - 5, 8, 15- to-{irfiuatomatia)y T-tid-511 4]lidza@R atycld)40. 8 105 Gifjbexadeedl) |, 3, 5, 7, 9-
pent aene, % tet

6, 7- di met hy A& &1§ALNG ¢ ot r acycl o[ 11. 3. 1. 02, 11. 04 0] hept adeca- 2( 11), 3, 5,

7,9- pengaene; 7maS-ﬁlaké’fedad:)&Riﬂ’[mn@éyﬂ“ﬁhedt@dé&a&(m 315784 cBldearadeca- 2
(10) 3, 5, 8-tet

6- et hyl - 7 oxa- 5,&"".3@%@3@@#%&@8{%1 53] G5 Jhgpjadeca2(11)357.9-

8] hexadeca- Zb(eihté)ané,, 5, 8- tetraene;

S>-met hyl - 7-oxa- 6,14 g pzatetracys) %&5{119’3]1 B o250 5874 10) . 3.5, 8-

tetraene,
6- met hyl - qyéataénéA di azatetracycl o[ 10. 3. 1. 02' 10. 04' 8] hexadeca- 2(10), 3, 6, 8-

8] hexaadba. 2( 10) o5 BMETVAEE Ut PaaRaraobEtch T PioP e pieke 2l )8t ¥ 5. 1. o2

7]tri deca- 2(péhtacBed-triene; 4-chloro-5-fluoro-11-azatricyclo[7.3.1.02,
7]trideca-2(7),3,, 5-t .

| or 0- 4- f | uor o- 11- a%$v1§§@izafﬁga‘§/°?[@z3 ji]ot2 ri% ég%affﬁ'zmg)?’gs[tvefr@?fée

4- (1- et hynyl ) - 5- fg-metgrAdxs8atrdiauttabyciél10.3 02> W fhextaieaa-2(10),3%5,6- t r i ene;
25 5-(1-et hy %I 4-fluoro-11-azatricyclo[7.3.1. 02

7]trideca- 2(9‘¥ -triene; 5,6-d ifl

uoro-1l4gza-tri cygmethjl-Bota- GZAH&Z&S&%@@I&U&3.@:Gz’l’q.@ﬁ]aexéiiebm?ﬂ0),3,5,8—
uoronet hyl -11-aza-tricyclo[7.3.1.02" 7]trid eca-2,4, 6-triene;
6- met hoxy- 1FeUB8RE; i cycl o[ 7. 3. 1. 02 7]tri deca- 2(7) 3, 5-triene; 11

-aza-tricyclo[ 7. %-ﬂqetrﬁ)ﬂs-oieI-V HisdReatebiad)dd1 B3 HIPEE Gnekadeds 2610),3,6,8-
fluoro-11-aza-tricyclo[7.3.1.02' 7]trideca-2(7),3,5-triene,
tetraene;
7-methyl-5-oxa-6,14-diazatetracyclo[10.3.1.0%'°.0*¥hexadeca-2(10),3,6,8-

20 tetraene;
4,5-difluoro-11-azatricyclo[7.3.1.0%"Jtrideca-2(7),3,5-triene;
4-chloro-5-fluoro-11-azatricyclo[7.3.1.0%trideca-2(7),3,5-triene;
5-chioro-4-fluoro-11-azatricyclo[7.3.1.0%Jtrideca-2(7),3,5-triene;
4-(1-ethynyl)-5-fluoro-11-azatricyclof7.3.1.0% |trideca-2(7),3,5-triene;

25 5-(1-ethynyl)-4-fluoro-11-azatricyclo[7.3.1.0%|trideca-2(7),3,5-triene;
5,6-difluoro-11-aza-tricyclo[7.3.1.0*"|trideca-2,4,6-triene;
6-trifluoromethyl-11-aza-tricyclo[7.3.1.0*>"Jtrideca-2,4,6-triene;
8-methoxy-11-aza-tricyclo[7.3.1.0% Jtrideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.0*Jtrideca-2(7),3,5-trien-6-of;

30 6-fluoro-11-aza-tricyclo[7.3.1.0*"jtrideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.0*"|trideca-2(7),3,5-trien-5-ol;
4-nitro-11-aza-tricyclo[7.3.1.0%"}trideca-2(7),3,5-triene;
5-nitro-11-aza-tricyclo[7.3.1.0*"jtrideca-2(7),3,5-triene;
5-fluoro-11-aza-tricyclo[7.3.1.0%"|trideca-2(7),3,5-triene; and



11-aza-tricyclo[7.3.1.02,7]trideca-2(7 ), 3, 5-trien-5-0l; 4-nitro-1
l-aza-tricyclo[7.3.1 .02, 7]trideca-2(7),3,5-triene; b5-nitro-11
-aza-tricyoloefod9ds 1 .02, 7]trideca-2(7),3,5-triene; PCT/IB02/00515
5-fluoro-11-aza-tricyclo[7.3.1.02" 7]tridgca-2(7),3,5-triene; and WO

02/ 069948 PCT/1B02/ 00515 -18 6-hydroxy-5-nmet hoxy-11-aza-tricyclo[7.3.1.02,
7]trideca-2(7),3,5-triene and their pharmaceutically acceptable salts and
their optical isoners. Preferably, the nicotine receptor partial agonist is

sel ected from 6 hydroxy-5 methoxy-1 1—aza-tncyclo[7 3.1.0%"trideca-2(7),3,5-triene and

g bromo-1, 2, tr%elr pharmace ’%mé% accegiégle saltts gndothglyr It%%[ IS(')nZ'IeI%] [1, 5] di-azoci n-8-one;

9- chloro-1, 2, 3, 4, freferdti) &ylesting récapedir partial syonist 3] skleteal] ffo:5] di azoci n- 8- one
9 fluoro-1, 2, 3, 4,5PEMRsl 2R Shexdvdir hadeethna Beidel! 22 1ldB7Gn 8 00fn- 8- one

9 tyl 51 234 Qéchlorrc])-1 ,2, 34 5,6 hexaé1ydro—1 5—methano-[::jyndo[1 ,2-a[1, 5]d|afjocm-8 one; .
-acety exa ri i azoci n- 8- one;
9-iodo-1,2,3,4,5 %ﬂqPéQéi?y%IX@ Slh%‘amé‘{méhn'g G'(B’P'ri 015?[%[ %Sicﬁ"ilzgf'{} - one;

9-cyano-1, 2, 3, 4, %-ﬁcémsq@:vdrsca Aexah fna@ﬁreméfaniyhdo[ia]aﬂﬂﬁﬁ]adbaﬁ-amne 8- one;

éS r ?dg?rlbtz)gﬁ 20;{%%85 dg %4@ Q)“%c%)}%?d%- rg me’chano-pyngoq? 2a][1,5]diazocin-8-one;

9- car boxyal dehydeg.dyado3, 2135 Eﬁe h@x@b&@rp&h&mﬁﬂwa@ﬁ 2a][1,5]diazocin-8-one;
pyrido[1l, 2a][1, 5] diazoci n- 8

9- (2, 6- dPf I uor oph%?@P?mﬁthQ%" 3 ?54 BErhexamie-4-51methaRe hano- 15

pyri dof 1, 2a]2;{yl.d§]1 %gi Qﬁld%o&n%e
9- phenyl - hexah dr o- rrgt hano- r| doqli 2a][1 5] di azoci n- 8- one;

9-(2-fluor ophenyl!$ -cqrngygd@ @%-’R% d}e5al1y

pyrido[ 1, 2a]dyd§ ]1%§1g§jlé3_ro§in%e 6- met hyl - 5-t hi n 5-di oxa- 6, 13-d
i azat et racycl 0[9 ent adeca- % rr?ﬂf?) 8-triene;

4-f | uor o- 10- aza- t9 %@réﬂB?rQP@e"l/')ﬁzf I PoRrBehYen APene;

4-trifluer Orﬁlan![HQ%fh% EihGyeied[ 6. 3. 1. 02, 7] dodeca 2(7), 3, 5-triene;
4-nitro-10-azatricyclo dodeca- 2

6- met hyl - 5, 7, 13- t$-Phey é@%?@rhﬁ’f@él@@1@2’““@"%%@%%?5@2@%202{”1%?{'%, 5, 8-

25 tetraene; 6, 7-gl heﬁylé$;213446r&t?e3<§hﬁiréﬂ®ln‘ﬁb%ﬁ@- 3.1.02
. 04' s] hexadeca- 2 (lzi[ ent aene; 5, 8, 14-tiazatetracycl o[ 10. 3. 1. 021
2

. 04" | hexad®#igo 5]§f'¥°?'“€§-?i@nt aene;
5- oxa- 7, 13- di azat@ielf)54ih-3-doxh-6)73-4lazRdirlyeRY. 2d 08 1:02{|déhtadeck- 8- t et r aene;

20  2(10),3,8-triene;
4-fluoro-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene;
4A-trifluoromethyl-10-aza-tricyclo[6.3.1.0%"/dodeca-2(7),3,5-triene;
4-nitro-10-azatricyclo[6.3.1.0*"]dodeca-2(7),3,5-triene;
6-methyl-5,7,13-triazatetracyclo[9.3.1.0>'°.0*¥|pentadeca-2(10),3,5,8-
25  tetraene;
6,7-dimethyl-5,8, 14-triazatetracyclo[10.3.1.0>"".0**]hexadeca-2(11),3,5,7,9-
pentaene;
5,8,14-triazatetracyclo[10.3.1.0*"".0*%Jhexadeca-2(11),3,5,7,9-pentaene;
5-oxa-7,13-diazatetracyclo[9.3.1.0%"°.0*®|pentadeca-2(10),3,6,8-tetraene;
30 6-methyl-5-oxa-7,13-diazatetracyclo[9.3.1.0%".0*¥|pentadeca-2(10),3,6,8-
tetraene;
10-azatricyclo[6.3.1.0%"Jdodeca-2(7),3,5-trien-4-y! cyanide;
1-(10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-4-yl)-1-ethanone;
11-azatricyclo[7.3.1.0%"Jtrideca-2(7),3,5-triene-5-carbonitrile;



30

6- et hyl - 5- oxa-7, 13-di azatetracycl o[ 9. 3. 1. 02' 10. 04' 8] pent adeca- 2(10), 3, 6, 8-

tetraene;wh Qoewas ri cycl o[ 6. 3.1 .02, 7]dodeca-2(7), 3, 5-tripemABoyiosSyani de;

1- (10-azatricycl o[ 6.3.1.02"' 7] dodeca- 2( 7}18, 5-tri en-4-yl )-1-et hanone; 11

-azatricyclo[7.3.1 .02, 7]trideca-2(7),3,5-triene-5-carbonitrile; WO

02/ 069948 PCT/ | B02/ 00515 -19

1-[11-azatricyclo[7.3.1.02" 7]trideca-2(7),3,5-trien-5-yi]-1-ethanone;

1'][ Ill- azatricycl q[-[ﬁ-%lzéiri@ﬂ:'loﬁ.&l’liOﬂ'étr'ﬂ!eé’egi‘m,3,55tfiém-Beﬁ]-15etybr}enbe pr opanone;

4-fluoro-11-azatricycl of.7. 3. AT 2,1 WB-triene-5-carbonitrile;

5-fl uoro- 11- azat rﬂ‘@i’@@ff‘?ﬁ%ﬁ%?gé ]]f]dfa??g@g%%('%gﬁ/ﬁﬂ' ?@ﬁ%’ﬁoé‘?ﬂ- car bon

i8} L ile ;OI 5 6-2 ?eg ;méﬂuﬁrdélﬂi-azéinidyéloﬁi.:az@F'Qtridecalww,s&riéqels-ﬁﬁr‘bbﬁitrm&'
exadeca-2(10), 3 5, 8- tetraepe; 271 i N

6- net hyl -5, 7, 14- ©riju9bosi k??%tﬁ%{g’@[%:os Tyidgea-2()-artagneskcaheiilis 10y | 3, 5, 8-

tetraeneg 6, 7-di rmhémgr-ﬁthYa-Mudraizaté&ta@tdomzs.h@E'Tm“vahéxaaxacé-a(ms,s,s-

8] hexadeca-2(10), 3,5,8- 10 tetraene; 6-nethyl-7-oxa-5, 14-di azatetracyclo[1

0.3.1 .02, 1{eta88es] hexadeca- 2(10), 3, 5, 8- tetraene;

6- net hyl - 5- oxa- 7 glihethyey Al stiaeierbeicld) $3.1.0°02 Yhedec8 Py adesa- 2( 10) , 3,

6,8- tetraene; 15 5,6-difluoro-1 1l-aza-tricyclo[7.3.1 .02,

7]trideca- 2@@8 Ny ene; 6-trifluoronmethyl-11-aza-tricyclo[7.3.1.02,

7]trideca- 2, 4, 6- tg/7-8iffsthyl-6; 7ML theXatetrabclopd 3: 1.03 'ty ekddetal2(10)3,5,8-

7]trideca-2(7), 3, 5-triene; 6-fluoro- 11 -aza-tricyclo[7.3. 1.02,

7] tri ded8- 2%%3,99?554 ri ene; and

11-aza-tricycl o] -Rethyl02od-5 i decatctbd)clop1 R34 IPE0* Ghetadeta-201d),B58-r

pharmaceutically acceptable salts and their optical isonmers. The estrogenic

agent is est®EFB] or a pharmaceutically acceptable formof estradiol. The

estrogen recept o5 RBEYLRAbR-3, 12/ dRzaRtra6icR10.8.0 0> ¥ Flngeidech-2610),8)6,8-ene,

drol oxi fene, tanoxifen and ral oxifene (Evista). 25 The present invention

rel ates to de{A®ARmaceutical composition for the enhancenent of cognition

or the ygeat nent 5¥.qgliisrordeizB-the)cRIn3.n@>0pigetd-2 u®-trigysf unction in a mamal
conprising (a) A GABAA inverse agoni st_wi %Qbigndi g% R_d functi onal
properties such &strifiyRromabyl-tHeazaripepll 1 Fhbiidesa-gr %‘ CPfraceut i cal
6-methoxy-11-aza-tricyclo[7.3.1.0%trideca-2(7),3,5-triene;
6-fluoro-11-aza-tricyclo[7.3.1.0*"Itrideca-2(7),3,5-triene; and
11-aza-tricyclo[7.3.1.0% Jtrideca-2(7),3,5-trien-5-o
20 and their pharmaceutically acceptable salts and their optical isomers.

The estrogenic agent is estradiol or a pharmaceutically acceptable form of
estradiol.
" The estrogen receptor modulators are selected from estrogen, lasofoxifene,
droloxifene, tamoxifen and raloxifene (Evista).

25 The present invention relates to a pharmaceutical composition for the
enhancement of cognition or the treatment of disorders involving cognitive
dysfunction in a mammal comprising (a) A GABA, inverse agonist with binding and
functional properties such as the ones described in Table 1 or pharmaceutical
acceptable salt thereof; (b) a nicotine receptor partial agonist (NRPA), an estrogenic

30 agent, a selective estrogen receptor modulator (SERM) or vitamin E or a
pharmaceutically acceptable salt thereof; and (c), a pharmaceutically acceptable
carrier; wherein the active ingredients (a) and (b) above are present in amounts that
render the composition effective in the enhancement of cognition or the treatment of

disorders of cognitive dysfunction.



acceptabl e salt thereof; (b) a nicotine receptor partial agonist (NRPA), an
estrogenic 30 agent, a selective estrogen receptor nodul ator (SERM or
vitam n Bvorozacoophar maceuti cal |y acceptabl e salt thereof; pamdB¢xgos15a
pharmaceutically acceptable <carrier; whgoein the active ingredients (a)
and (b) above are present in anmpbunts that render the conposition effective
in the enhancenent of cognition or the treatnment of disorders of cognitive
dysfunction. WO 02/069948 PCT/|B02/ 00515 -20 The present invention also
provi des kits compfei;ﬁésmtmaéntmnfailsbs,iroﬂmmotsmdmpsahgt fi rst conpound being a

d f t d do
conor o & phaaeBe LR o capaubroudARegPoU & chfB A REtBer o
prodr ug; and athpl‘wf repgrediuig s ishiv mmpepmcabﬂ isomér, oaa rphermaceaticatly eceeptatiié uent

f t t d d d d
i ng. Sl oot ecoa SretneogRURS. NG 6 PR 81 SREiH BT HEP ek G AnY | o
agoni st §NRPA) carfier, @sHidle gediiventip @ifirst umit desdgedbinve estrogen recept or

nodul at or (SERM or |tamn armaceytically acceptable carrier,
Veht che or \ 91 Bussconc caBadsh o sEoaLagBPoung bR RR A HOR B8 e F or
cont ai ni ng sai €orisistifg oR B chicstiNG Mecepas FRetiah @gﬁﬁstwhm)narﬁ Iéetrowma@emt,oé said
first and seco% rrpou ds result in a {1 ggggmherap utic ct. The
phar maceut i cal $ %ﬁ‘ﬁ%s@? FRIRN afegeRiQEf Plﬁo{h n(,oérré’ )i lc::o ti®dn or
15 the treat rremarm‘acéutﬁam@cf@ptameod;ammv@tﬂ@sldrldneerdyﬁfwﬁédoh@mnitruasuglé ng but
not limted to_ Al zheiner's D sease (AD), mld cognitive inpairnent,

age-rel dPed co@ﬁf‘t?% decline, vascular denentia, Parkinson's disease,
Hunt i ngt on' g) di seatsner nrarmmtairmgaisanaen*et aB8 SEpLbAd afbsuhd Homep e afe or

anxi ety, schi zo hr eni n stroke, trau ain ipjury
CTaI Y i D6 et oh Sy SR LT ERRER it i el erahg e
preferred aspegﬂfeo@f this rret hod i s wherein the GABAA | nverse agonl st isin
conbi nation w artl al

har mmceut 1 cal T PRUBESPUBPLTORATENS e s a0 01 8 EtpORRL Cormtem e

preferreg asrﬁeeﬁéatﬁfentmcﬁsdmérbMdmg\anﬂwed $TanéeBBAVEIhdRVE bStenot #B@BESE IS in

Form of st ARSI iaerse bt BN caoniBise BIvasTenh -0 BIRSSHB N OPOM. < he

GABAA i nver Srﬁsc%%@n’iénﬂbSPbr'Rm@@rﬁ@'dib@hSeDrl-hmtlhﬁtoﬁ’siﬁéﬂ‘éeéeh‘n@ﬁio%dm’ﬁp’aﬁﬁﬁent

asof oxi feneasscgjcrla%leg )\(Alntfh depresssuon or anxiety, schizophrenia, Down's syndrome, stroke,
traumatic brain injury (TBI), AIDS associated dementia and attention deficit disorder.

20 A preferred aspect of this method is wherein the GABA, inverse agonist is in

combination with nicotinic receptor partial agonists (NRPA) or a pharmaceutically
acceptable form of the foregoing compounds.

Another preferred aspect of this method is wherein the GABA, inverse
agonist is in combination with an estrogenic agent or a pharmaceutically acceptable

25  form of estrogen.

Another preferred aspect of this method is wherein the GABA, inverse
agonist is in combination with a SERM selected from lasofoxifene, droloxifene,
tamoxifen and raloxifene (Evista) or a pharmaceutically acceptabie salt of one of the
foregoing compounds.

30 Another preferred aspect of this method is wherein the GABA, inverse
agonist is in combination with vitamin E or a pharmaceutically acceptable form of
vitamin E.



tanoxi fen and ral oxi fene (Evista) or a pharnaceutically acceptable salt of
one of the foregoing conpounds. 30 Another preferred aspect of this nethod
i S wher eiWOtR®6IHABAA | nverse agoni st is in conbi nati on WPCh/IBIY@sisn E or a
pharmaceutically acceptable formof vitagin E. WO 02/069948 PCT/ | B02/ 00515
-21 Another preferred aspect of this nmethod is wherein the GABAA inverse
agoni st is adm nistered substantially simultaneously with the NRPA, an
estrogenic agent, SERM or vitam n E. The pharnaceutical conposition is

used for enhanci %&W&ngfet&réd%s;serceﬂltﬁﬁ .aaethadohss\nﬁéiern tHav gABAgincadsi ti ve
dysfunction, includin ut not Iimted Al zheinmer's D sease éAD) .mld

cognitive i rﬂ%’!’isﬁﬁntad"d’aétﬁﬁgl @”E@Qrﬁ'mPWeaUﬁ!Y Wit the ARA. B0 esiogeniei a,
Par ki nson' s gehe®ERM, [diditar@aton’ s di sease, rrermry i mpai rment associ at ed
Wi th depresssion or anxiety, schizophrenia, Down's syndrone, stroke,
traumatic brain i HeupReraegutical QompogiiaR i lb?@é(ﬂorc%}%ﬂ?'ﬂ%tc‘éﬂfd“%tqréfﬁ?t'%a

deficit di Sqléiﬁéerlﬂvblomé Wﬁ% dysﬂﬁkﬁ’cm ﬂﬁcl@dlﬁb“ﬂélﬂ noThiﬁ*nt@Ett'GOﬂlzﬁ&méPbses
adm ni steri % to said a cognitive dysfunction attenuating effective

anount of t S%aﬁv@\D)pH@zldrrﬁwuttvracmpa@mpbsaaei—r@l@t%ﬁﬁ@m%wenge@ay HasGuIAA

i nverse agorHe?ﬁen%thPQﬂkﬁﬁbﬁ'g maséunﬂ&ﬁtma@hspra%s@ etePity fHipdiffertNes
described in Table pharmaceutical acceptable salt thereof; (b) a

ni coti ne reo’?éﬁf’@@teﬁaﬁlth HePrasesiAns or ANKELR) schizpplEaniay Jeows ﬂn‘ﬁg'@ﬁt strake,

sel ecti Ve eStARRR bhah flo TBRIMDR Sisobiateenint ha Hinfordert disorder
pharmaceutically accepta I t thereof. In phar maceuti cal conposition
(a) and 19( b)ma?réwamr@%lemclqdmgaﬁﬂmm@ t Hae m@th@%rCOtrWQS%ﬁﬁmmteFm orsaidt i ve

| n treating sl O SQIARLS - cyindieh Mtdrufilg Wectvel 'dfiunt O e AtoUBNt "
used herein 1 ncludes preventive 0 (e.g., prophylactic),

di sease- rmduﬁh@rrngceuaeaj cpRPPSitan %nnriswt(ﬁ)emﬁABﬁih@Véﬁ@rﬁwﬂISbwmbb'ﬂfﬂlnauapdsk. |
wi il recogmfaﬁct.aﬂ %@sé&@%rgueer&omdaneé deliérbed | iRVRAHIA O op dhbrrfialfédl one
or nore atons e in a particular stereochenical = or eomatrlc
configurati @ﬁice@ﬁb*ﬁ it ﬁheé%oft &) aiceiinegeernter, partial eaerist{NRTA), rogeniat i onal
i soners.4sAl I, L&%"'Ph al 8888 @e@brgpg«xnéﬁeﬁ yt BefiGafor YSERME 0 IGhniA ENP 225

i nventi on. rates o the compound s |nv ntion are al so incl uded.
The chemi st RyRMBAcEUteally asreptablgsplt thegeabg i the pharpacsuticahicAMpesiiini(@) roths of

het or oat om 9B0LA BleAGnCHOSHOANE N dohsirctle| dniobbiol RHEARKOR HEkAGSucy

conpounds which wl ess stabl e under physiological condit
t hose cont aidigafderacet al or

The term "treating", "treat" or "treatment" as used herein includes preventive

20 (e.g., prophylactic), disease-modifying, and palliative treatment.

The chemist of ordinary skill will recognize that certain compounds of this
invention will contain one or more atoms, which méy be in a particular stereochemical
or geometric configuration, giving rise to sterecisomers, tautomers and
configurational isomers. All such isomers and mixtures thereof are included in this

25 invention. Hydrates of the compounds of this invention are also included.

The chemist of ordinary skill will recognize that certain combinations of
heteroatom-containing substituents listed in this invention define compounds which
wili be less stable under physiological conditions (e.g. those containing acetal or
aminal linkages). Accordingly, such compounds are less preferred.



am nal |inkages). Accordingly, such conpounds are | ess preferred. WO

02/ 069948 PCT/ 1 B02/ 00515 -22 Detailed Description & The Invention The
GABAA | i gaindig/ochioss | osed above may be prepared by the net hed3/iBeae®srs bed in
WO 99/ 10347 by Neurogen Corp., publishedodarch 4, 1999, which is

I ncorporated herein by reference. 5 By lower alkyl in the present invention
I s meant straight or branched chain al kyl groups having 1-6 carbon atons,

such as, for exanple, nethyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl, pentﬁetalladﬁfegé ion OF PRE MHvightionneopent yl, hexyl, 2-
hexyl , 3- hexyl and 3-neth qa/ cycloa % In the Bresent ention
is meant cycl oal AE @AB&pélgﬁaﬁﬁ ,qlgfc@s aPGV%trB‘% espiepansd, by dre dnet

cycl opropyl yelypb®MWd 99?’!30@1?FB?WéUr@ge%’@J)@hthheﬁﬂdarcﬁ)ﬂc|199@W/I§1bh ISBy aryl

is meant an aromatic carbocycliC group having a single ring (e.g.,
phenyl), nukncomoeted hefein(y. rgferenisiephenyl ), or mul tiple condensed rings in
whi ch atgl east @E}%\lvér ﬁﬁ(ﬂr\rﬁtth @ntgmven'hog |§ n‘f’e‘ah?%ﬁéi&h(t%r%@ﬁéﬁéﬁ'chaln
napht hyl, anthryl, I's optionally or
trisubsitut @HKYWJIDHPS bagng 1@%@@% atqm@uc@pﬁyﬁor exgnale: m&FWb)@S}hW I R’IREY'

al kyl t hi o, %ﬂgﬁ . | , 1 Le{OREY: HbxAy gdr oxy.
By | ower al koil?rdpypht hgr(alt‘a:sbt-!fqufP |nve %’ngﬁrf]ﬁjll g%r}égntlébgt ﬁtg.l htdegﬁyabrgg%:lhed
chain al koklyxsg,r?omjs'l h:adﬁﬂgethylaewr bon atoms, such as, for exanpl e,

met hoxy, et hoxy, g, QL ARG hin tﬁé) BFe%gﬁ’P(Mverﬂiomg Rieént éﬁ:ﬁ)aWF @r’éﬁps h@nﬁ%bwt oxy,

pent oxy, 2-pentyl, T'sope neopent oxy, hexoxy, hexoxy, hexoxy,
and 3- &0 hy ljseg, eugh By f@y@taml«mwlopwwlh@y@i@@éﬁnpyqlmm i @/plohe
cycloalkylal &Voups having 3-7 carbon atonms where cycloal kyl is

defi ned abov halogen in the present invention is neant fluorine,

bromi ne, chl ori n@,y amidis eantran amaty daeiasyelisrgouR KAvReE SngletEgo@@i e) i n
th t 5-,
e pr esen Rbg;}@g%ﬂ%ésﬁ%%?@g Hﬁﬁergt) ?Fm&lﬁplérc%@édsﬁd rn'nBQ wﬁMﬁﬁ:ﬁréFlééfst

6-, or 7- r east one ﬁ four hetero

at ons sel ecioed i$ amamatict (eger,2 Mﬁgteahyd@na@tbvlf naphtisyhcant Wbt%r%‘&ﬂ?’l‘th@})oups

' ncl ude gt OR/vh%ai%hﬁ?natllg'n‘?ﬂ%l bsm@ @ﬁﬁ’lé’ ir;] Pél@‘%@k’"zlé\hé/rl alkyl lower

(i s)oxazol yl', "pyridyl, |so qui nol 1 P/ aphthrid I,

benzi mi dazolaKoxy,dower aB@ltbentZlﬂlmqu?M lowerraetayi amil, hef@mameandétyémxw parti al

agoni st (NRPA), CB{){SI oRBt %E@#ﬁh%ﬁé@(&e@rm\%ntlﬁ#@r‘ﬁ@&ﬁl@n‘a&;ﬁ{ by RGN i sal t

of the forgoing npounds
alkoxy groups having 1-6 carbon atoms, such as, for example, methoxy, ethoxy,

propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy,

20  neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and 3-methylpentoxy.

By cycloalkoxy in the present invention is meant cycloalkylalkoxy groups
having 3-7 carbon atoms where cycloalkyl is defined above.

By halogen in the present invention is meant fluorine, bromine, chiorine, and
iodine.

25 By heteroaryl (aromatic heterocycle) in the present invention is meant one or
more aromatic ring systems of 5-, 6-, or 7-membered rings containing at least one
and up to four hetero atoms selected from nitrogen, oxygen, or sulfur. Such
heteroaryl groups include, for example, thienyl, furanyl, thiazolyl, imidazolyl,
(is)oxazolyl, pyridyl, pyrimidinyi, (iso)quinolinyl, naphthridinyl, benzimidazolyi, and

30 benzoxazolyl.

A mammalian nicotine receptor partial agonist (NRPA), its optical isomers or a
pharmaceutically acceptable salt of the forgoing compounds may be used in this
invention. The term NRPA refers to chemical compounds that bind to neuronal

nicotine receptor sites and elicit a partial agonist response.



I nvention. The term NRPA refers to chem cal conpounds that bind to neuronal
ni cotine receptor sites and elicit a partial agonist response. WO 02/ 069948
PCT/ 1 B02/W0925699423 The parti cul ar NRPA conpounds |isted @omuBg2/oskisch can
be enployed in the nethods and pharnmaceps.i cal conpositions of this

I nvention, can be nade by processes known in the chemcal arts, for

exarrpl e, by the nethods described in U S. Patent No. 6,235,734 by Pfizer
Inc., issued May 22, 2001; WD 99/35131 by Pfizer 5 Products Inc., published

July 15, 1999; arrﬂe\ﬁ%ara?ﬁm éarnd%{uhaﬂsté’d Q6L fhicAGan bersiidibysaad tiovenber
4, 1999; which are incorporated herein_by ref erence. Some of the Nﬁ%

corrpounds emathgasdand, Rharsacalieslt sAPasitiens i tishiveqtion. ¢Rrs bg| BigAe

conditions. E&H& esfl&pwﬁWﬂ%' c@aeﬁ‘rﬁw?ax@é férf&aﬁp@pwﬂ@n@thoaéwescnwmtw on are
aci dic and tp ?or ma salt with a phar maceut | cal Iq\ﬁ acce ﬁpﬁ%ﬁ The
e

use of 10 aIHathM 8236 34rky Riizenine. tigied Mpe26f 2
conposi t son%raaaﬂhs"@t:h%gsushea'my kA el@ﬁgoéhoawb Gb¥68E By tPTzér Pr%ianetd hy.,

conventi onal or exa can be prepared

i nply by
contacting thblished Noveraber ‘béggg vehtiet Qfﬁ&omﬁﬂ%’ herejnpyrefesertechi onet ri ¢
ratio, in either Qp AGURAUYRPAUR Hﬁ@@mﬁlbyé@fﬁ th?é inVerﬂ%eérHSorﬂi?ébléJ%t as

approprlate The salts are recovered either by filtration, K preci pitation
with a 15 nohysidpgiealconditionswelhusyfor pxamrie FoRe OBV‘eeQP&H@PB_‘Eiﬁ gfihigfinveption

sol vent, or gc.a ggnt i O g Gn aegrvglrw% gﬁernH’édegﬂ%ﬂy QMcépYéb@bétioﬁ atrh8ise 3f

appropri ate’ sone o RPA conpounds enpl oyed in this
i nventi 48 ard Suchasal‘@ aranﬂthtrhf@9 SP@IP&rPfafh?s@h@Wﬁqut'@‘ EPrAPRTiNSanddnetpods

acceptable g fhvedild a@uqn%ﬁ@éﬁbse prébfrelfil Bbfdionat GRARMR! Fohbrarhianby on and

t hey can be prepare venti ona ds. For exanple, they can be
prepared si mpn;bebyreoamia@mmgby Isentpetinigc thenacidia @ngi kasis entitiess Usyallania in a

stoi chi omet 14 Gk hdife rdhiB, ﬁ'etrthgrr arf; (e Q‘rbﬁ@q'@r@&sa&’r?é?fﬂly%ueod%%édlﬁﬂn'

aqueous I’T'Edl um as app ropr ate. Sa tS are recovered either
filtration, asyappragciaie. t Zoe @alts/\ratehreaorﬁﬁed sitherem fi 'F@tqno\%cprwplta#?fﬂ r"\&thr%n by

evapor ation iyt
I yoBhl I |t‘§ at |n§h soggﬁtaf%%\n\/@cpbg fﬁrratrargrb?{] ut% | Ilg? 8/; fé‘?&'lté gggﬁhlgﬁ lg(;’r‘r%gﬁsr’led?y

enpl oyed in mthpr&e’wnnS |bm\rmwhlllb$iloasas GORTIattAl agents in the treatnent of
ADHD rmarmmal s (€. g, JAHEBASdorhe of HEPRRPA %oﬁﬁs teh?pl@j%ﬁ'lﬁ'tﬁﬁ iNenti&® are

conmpounds of this invention in conventional assays and, in particular the
assays deschiabiedarskthew.forsuelsalisytya pharswmcpulioally QC@PF?@éﬁﬁC'% A epigh safie

activitl es Qe WRRinCHEPOKAEorahis!iflehtibl 4RH ey cgﬁn%gg&e%ﬁr@eaﬁﬁgo%hw t hem

and 30 with r%e acti vi nown co results of these
conpar i £6ns reateodsusEdruexample,dbey can herrgemerég@nhew|0§ntaﬁt'rrmrh¢ah>a§lc ap¢| udi ng

humans, for atcl?fc entities, usually in a stoichiometric ratio, in either an aqueous, non-aqueous or
-partially aqueous medium, as appropriate. The salts are recovered either by
filration, by precipitation with a non-solvent followed by fiitration, by evaporation of
the solvent, or, in the case of aqueous solutions, by lyophilization, as appropriate.

25 The utility of the NRPA compounds employed in the present invention as
medicinal agents in the treatment of ADHD mammals (e.g. humans) is demonstrated
by the activity of the compounds of this invention in conventional assays and, in
particular the assays described below. Such assays also provide a means whereby
the activities of the compounds of this invention can be compared between them and

30 with the activities of other known compounds. The results of these comparisons are
useful for determining dosage levels in mammals, including humans, for the

. treatment of such diseases.



treatnment of such di seases. WO 02/ 069948 PCT/IB02/ 00515 -24 An estrogenic
agent or a pharmaceutically acceptable form of estrogen may be used in

t hi s i nvewbDioen6994 estrogen receptor nodul at or agent or aPSERBAXI0SES
pharmaceutically acceptable salt of thepforegoing conpounds such as
estrogen, |asofoxifene, 5 droloxifene, tanoxifen, raloxifene (Evista) may
be used in this invention. Vitamn E or a pharnmaceutically acceptable form
of vitamin E may be used in this invention. In general, the conpounds of
this invention cap @,ﬁr 9@!&#@ aB!nMrOePBI%?ﬁ‘%céﬁ'ﬂcﬁify addéﬁiaﬁ@efoﬁﬁ @F estERenkiigyn i n
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Protective Eﬁfh‘l&hb&ﬂloﬂ g_@nl c Synthesis, John Wley & Sons, New York, 1991.
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in the art using conventi onal hods of organic Synthesis. For exanple,
many of 10he C@Oﬁaﬁ@drﬁésﬁlmjsed here| n are related to, or are derived from

conmpounds found 'Sﬂ) Bp{ r’eBargmrPFneEH?ﬁE%sbﬁll forl RAGRy &l EdMhpduhés loh g est

and commer ci al nee accor many such conpounds are commercially
avai | abl e orinvgntior efp@)r tFGGUlrm RfﬁféCthnt of aeote dengtiopaliusl-ey PIERUr 83iN€y om

ot her commRly,,ar, aitk! @&b&yﬁubﬁéﬁas@%r%mﬁomén whwary aép@na.ﬁgahtt@@ in

the literature. Irs}'cer tain srtuations, compounds of forrmula | nay contain
one or nore naasynfrtberfemoteé\dmlﬁn%{ﬁbw thgéoﬂﬂﬁﬁnstcﬁ@%Wﬁﬁ@fammé@ﬁd%ﬂ@? in
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can be acconp convent 1 onal met hods suc

crystal | i zat_G’.__gﬂfl_lP_@YDj_hLé_S_lﬁrm deyoh 39n$ diay Yprkg 189k nThe siarting materials and

reagents for the compounds of this invention are also readily available or can be
20 easily synthesized by those skilled in the art using conventional methods of organic

synthesis. For example, many of the compounds used herein are related to, or are

derived from compounds found in nature, in which there is a large scientific interest

and commercial need, and accordingly many such compounds are commercially

available or are reported in the literature or are easily prepared from other commonly
25 available substances by methods which are reported in the literature.

In certain situations, compounds of formula | may contain one or more
asymmetric carbon atoms, so that the compounds can exist in different
sterecisomeric forms. These compounds can be, for example, racemates or optically
active forms. In these situations, the single enantiomers, i.e., optically active forms,

30 can be obtained by asymmetric synthesis or by resolution of the racemates.
Resolution of the racemates can be accomplished, for example, by conventional
methods such as crystallization in the presence of a resolving agent, or
chromatography, using for example a chiral HPLC column.



chr omat ogr aphy, using for exanple a.chiral HPLC colum. WO 02/ 069948
PCT/ 1 B02/ 00515 -25 Sone of the conpounds of this invention are ionizable
at physi owogroed948 condi ti ons. Thus, for exanple sone of tReTapopwarsds of
this invention are acidic and they fornpg salt with a pharnmaceutically
acceptabl e cation. Al such salts are wthin the scope of this invention
and they can be prepared by conventional nethods. 5 For exanple, they can
be prepared sinply by contacting the acidic and basic entities, usually in

a stoichiometric goid 8 thd BiripbBhdsABf AL AMNERtioN Lte FERSABIS eﬁrphyﬁnarobloal Iy
aqueous nedi um as appropriate. The salts are recovered. either
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and they can be prepared by conventional nethods. For exanple, they can be
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they are al so n the scop e I nventi esent i1nvention also
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addi tion sal ts arwné@ypﬂhéﬂnmmwt%fnctuﬁ@ SeLE 0] Bieb epagisachiong.
formula I. ;E@Ssdhtoh}:,' thybir@romlte sGRIMRO fiSic, AbrhiB StoRlcheSifonit MR Hah&sliBRic e di cal

agents int
20 nitric, benzoic, citric, tartaric, maleic, hydroiodic, alkanoic such as acetic, HOOC-

(CH2)n-COOH where n is 0 — 4, and the like. Non-toxic pharmaceutical base addition
salts include salts of bases such as sodium, potassium, calcium, ammonium, and the
like. Those skilled in the art will recognize a wide variety of non-toxic
pharmaceutically acceptabie addition salts.

25 In addition, when the compounds of this invention form hydrates or solvates
they are also within the scope of the invention.

The present invention also encompasses the acylated prodrugs of the
compounds of formula I. Those skilled in the art will recognize various synthetic
methodologies which may be employed to prepare non-toxic pharmaceutically

30 acceptable addition salts and acylated prodrugs of the compounds encompassed by
formula .

The utility of the compounds of the present invention as medical agents in the
treatment of conditions which present with low cognitive function (such as
Alzheimer's Disease (AD), mild cognitive impairment, age-related cognitive decline,



treatnment of conditions which present with | ow cognitive function (such as
Al zheinmer's Disease (AD), mld cognitive inpairnent, age-related cognitive
decl i ne, W0 00260PEH948 PCT/ | B02/ 00515 -26 vascul ar denent iPeT/IBewdosIfson’ s

di sease, Huntington's disease, nmenory inpg rnment associated with
depresssion or anxiety, schizophrenia, Down's syndrone, stroke, traumatic
brain injury (TBI), AIDS associated denentia and attention deficit disorder
in manmals (e.g. humans) is denonstrated by the activity of the conpounds

of this 5 'W‘é?é]}lérodbrhéhtlﬁoﬁ&%%bﬁg‘%kseﬁﬁ%&tlﬁ@l@n%f’tﬁséa@eVmbﬁﬁryaﬁWﬁlent
descri bed below. Cognitive function of gents hemsel ves or of the
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provi de a neans ereb e activities of the npounds of this invention

can be conpadnr é@%’é@'&é@ﬁ mmménwmamw ﬂwﬁ@cnmﬁﬁhwwmwnei* ohihirer
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det er m ni ng dosage evels I1n na I ncludi n umans, for the reat ment
of such di Jengties.ofBhe|aggnisathemssigs or mf dbe ation agaRisANABSEYRAIST iR
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i ndi cated by t | om ng assays for GABAA receptor ivity. Assays are
carried out pagatisscrBued asseaWh@lﬁ@sprawde T Meens Q/@erngyothecjaétmtleslgfe hepg3g -

9842, J C I ted
20 and hormgeﬁ}%g)g SSOf mv?ﬂt?r)gsw%'w? é)comﬁgkd gét?\vﬂb%?ltg%%%}égu%‘n?e‘?m?g?7 4 at

4C). ThdOti wn‘etnmf@@manmn gommur\dsf)[@er@sultﬁ efffeesetomparsongtare gsefolfox g f or
20" . The féﬁ@%@&ogagegﬂ&@%%%mgust blh%Fna'n§ %Pﬁﬁ%ﬁﬂérﬁ%@sh&the

sanme vol urre 0 agai n centri ug 20, 000 The super nat ant
i s decant ed digedsehe pellet is frozen at -20C over ni ght . The pellet is then

t hawed and r§&8§g&é%‘%fi§d in 25 25 volume (original wt/vol) of buffer and

t he procedu out twice. The pellet is finally resuspended in
50 vol unes (Repeesluresf 0.05 M Tris HCl buffer (pH 7.4 at 40C). Incubations
contain 3500 | Ssue hompgenate, 100 | of radioligand 0.5 nM
(3H—Rolg zenil] specific activity 80 G /nmmol), drug or

bl ocker and 30 Bihfef pharmacestical wiiity obeampouptis 80@ compositions &f thimisventiendsar ri ed

oot o o0 TP e GPABA Lpifegad rouoh GFE (1 ters to

Assays are carned out as descrlbed in Thomas and Tallman (J. Bio. Chem.

156: 9838 — 9842, J. Neurosci. 3: 433 ~ 440, 1983). Rat cortical tissue is dissected

20 and homogenized in 25 volumes (w/v) of 0.05 M Tris HCI buffer (pH 7.4 at 4°C). The

tissue homogenate is centrifuged in the cold (4°) at 20,000 x g for 20'. The

supernatant is decanted and the pellet is rehomogenized in the same volume of

buffer and again centrifuged at 20,000 x g. The supernatant is decanted and the

pellet is frozen at -20°C overnight. The pellet is then thawed and rehomogenized in

25 25 volume (original wt/vol) of buffer and the procedure is carried out twice. The pellet

is finally resuspended in 50 volumes (w/vol of 0.05 M Tris HCI buffer (pH 7.4 at
40°C).

Incubations contain 100 pl of tissue homogenate, 100 pl of radioligand 0.5 nM

(*H—Ro15-1788 [°H-Flumazenil] specific activity 80 Ci/mmol), drug or blocker and

30  buffer to a total volume of 500 pl. Incubations are carried out for 30 minutes at 4°C

then are rapidly filtered through GFB filters to separate free and bound ligand. Filters

are washed twice with fresh 0.05 M Tris HCI buffer (pH 7.4 at 4°C) and counted in a

liquid scintiliation counter. 1.0 mM diazepam is added to some tubes to determine



are washed twice with fresh 0.05 MTris HCl buffer (pH 7.4 at 4C) and
counted in a liquid scintillation counter. 1.0 mM di azepamis added to
sone t ubewotoo/oa®ser m ne WO 02/ 069948 PCT/ | BO2/ 00515 -27 momapexiofisc

bi nding. Data are collected in triplicatgydeterm nations, averaged and %
inhibition of total specific binding is calculated. Total Specific Binding
= Total - Nonspecific. In sone cases, the anounts of unl abeled drugs is
varied and total displacenent curves of binding are carried out. Data are

converted t Qi e%lﬁc%lrﬁqﬁﬁ)oﬂgl@%ré’&olfe%%d' in nﬁﬁbét@@e%ﬁihah@ﬁd ederafed bﬁd gssay
descri bed above have Ki's of |less than 1

In addltlfo t he le], W ng
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pharmaceutical utilit The foll ow ng ass can be enpl oyed to determ ne

y.
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with nodifi deasﬂbarsml\)tenopus Laevis oocytes are enzymatically isolated and

injected with nor’?agg (%PW‘JO ﬁiqg@g? Xét%ée'a t@dé H‘nfﬂe%ft rﬁbc;tirﬁsfo‘?r

human derived a vel eac
conbi nat i on,thes iriventiore ate agsmstg,eamtsgwnﬁtacore thverser mmiStts iandg lﬁh&l’ efate. 4RI i t udes

of >10 nA sagaﬁcl pﬁ%ﬁ%@éﬂ%cﬁ ec t ' ?ﬁie fﬁ%ﬁ@{ﬁs}%@/%ﬂlb%géfﬁﬁbyéoefboa&éMﬁe are

carried out rode tec ue at a nenbrane
hol di ng 1pot espea:IﬁxiGABAAm:ep’waQtﬁlltXZ:orrpounds are eval uat ed agai nst a GABA

concentration t hgxsts%)y OKeS 5 hOd ouPhs %QECF{BEEIIH%N?EV K@@ﬁeﬁﬁ@hrﬁﬂé?ﬁg@ Each

oocyte is expose i ACr €8T g - concentrati ons o in order to
eval uate a CIGnBenﬂiS*E&,|1@95)9famdaWhmeerrley3ri§$ﬂr}9ﬁ S@thng,oaanecfgqncé%gceipws

?)éplr gstsﬁg g%gi (26 rw%%t 3Change Jofg CH/[tﬁ Sﬂédlﬁ’ﬂ%ﬁé uq@enogn%e) Labdid (E/ok}tesl)a’r V\/ner €

cur rent a observed I'n presence of
conmpound ancnkzymaticalieis@aA avidkiecied with ewn-peiyatenyaied oBYAmiked inra ratie Oébs ence

of co und pecificit Q 78 i i
determ d f40 ?f\% r%' Boﬁ?{f\'ggl%‘n n’g ‘#j SE@W&%’n?%&?%@%& é’gt agr&rs:(/.lgunl fter
washi ng t he camjHatiors Wufficksne riekyadeds injected & psal inowstent applitudes aforonkd, t he

oocyte is exposed tao BA + 1 30 Rol5 - 1788, foll owed by exposure to
GABA + 1 gMYesis! uM ¥ aPPttbound. Percent change due to addition of

conpound is cal cutigdephpsioldgesl" ide6/ings are carried out using the two electrode
voltage-clamp technique at a membrane holding potential of =70 mV.

20 Compounds are evaluated against a GABA concentration that evokes <10%
of the maximal evokable GABA current. Each oocyte is exposed to increasing
concentrations of compound in order to evaluate a concentration/effect relationship.
Compound efficacy is expressed as a percent-change in current amplitude: 100 *
((Ic/)-1), where Ic is the GABA evoked current amplitude observed in the presence of

25 compound and | is the GABA evoked current amplitude observed in the absence of
compound. '

Specificity of a compound for the Ro15-1788 site is determined following
completion of the concentration/effect curve. After washing the oocyte sufficiently to
remove previously applied compound, the oocyte is exposed to GABA + 1 uM

30 Ro15 — 1788, followed by exposure to GABA + 1 pM Ro15 — 1788 +
compound. Percent change due to addition of compound is calculated as described
above. Any percent change observed in the presence of Ro15 — 1788 is subtracted
from the percent changes in current amplitude observed in the absence of 1 pM
Ro15 - 1788.



above. Any percent change observed in the presence of Rol5 - 1788 is
subtracted fromthe percent changes in current anplitude observed in the
absence oWOD2Mb99ROI 5 -1788. WD 02/069948 PCT/1B02/ 00515 PCISBIMBSE net

val ues are used for the calculation of aggrage efficacy and EC50 val ues.
To eval uate average efficacy and EC50 val ues, the concentration/effect data
are averaged across cells and fit to the logistic equation. Average val ues
are 5 reported as nmean standard error. Nicotine receptor binding assay
The effectivenessyghs hBevaGed ¥@ %@%Hﬂ@dléﬁla‘%ﬁ%%&ﬂa@g eMicaey aRe Hapdi ng
to specific receptor sites Is determned by the follow ng procedure which
is a nodifiveeson of the nethods of Lippiello, P. M and Fernandes, K G
(in The Binding i) &lsd Audbbeeiicas It Bey male, FlerEshotrdtofds! ddti t y
Sites in Rat Brain nbr anes, | ecul ar arm, 29, 448-54, (1986)) and
Ander son, Darg avar@aeoi\mwa:s cals @ﬂd fit o the &Qﬁtlﬁu%qtﬁa%pt/b\fef@%d?%s é¥e

3H Cysti §| ne %d@s?@%%ﬁﬁﬁgﬁ%c}%h?mt hyl car nbanyl choline In Rat Brain,

Eur opeanJ. BRarm 994)) Mal e Sprague-Dawl ey rats (200 300
g) from mamlmlnarwtmmngd in groups in 15 hangi ng stainless steel
wire cages and e

p.m light peri \(,)fohg éﬁgm}e?'é%e&vtg% a@ttvlazcg%{xgéliﬁ ?%&%&Eﬁﬁv‘% g’?]ed '\ﬁglf'
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seconds. Theitoiihfcer dRetepk tcted Bind®@ mMotr i sLHjQy_M_p_thnN@’ﬂﬁe_aI_@_O@m

t enper at ure3H-&§hxﬁ§%§%&cﬂo%ﬁnﬁ%¢%@m§&o YarCf Bl u@%'%@ﬁ é?ﬁ@ngh ut es;

50,000 x ¢

were gent |y \Nedle Speagsipdieidel reits (2004800 R frptrr Givarkes Rivarmaré hogsag Ia@mups(lggs
m nut es;, 50,0 {

Tenbr and8 vaPBIPd shinicesdee! Hire BUEEnd ErSRARRMEN A2 HOG ighark Bce

1. 0g/ 100nL. (Thenedpmodight period). They scaimedhsidndard Burinb iat &how=andsgatatvadr i s

HC, 120 niM d *lf@;é ol .4 at
room t enper a@ﬁ"% @&n%ofj%eﬁ%%"gy By%éplt&mﬂ‘ gfa?risdw%[r% Boros) Iall catd(%ftg ass
t est tubes. fdllvevirmsdeapitation. Membranes were prepared from brain tissue according to the
methods of Lippiello and Fernandez (Molec Pharmacol, 29, 448-454, (1986) with
20 some modifications. Whole brains were removed, rinsed with ice-cold buffer, and

homogenized at 0° in 10 volumes of buffer (w/v) using a Brinkmann Polytron™, setting
6, for 30 seconds. The buffer consisted of 50 mM Tris HCl at a pH of 7.5 at room
temperature. The homogenate was sedimented by centrifugation (10 minutes; 50,000
x g; 0° to 4°C). The supematant was poured off and the membranes were gently

25 resuspended with the Polytron and centrifuged again (10 minutes; 50,000 x g; O to
4°C. After the second centrifugation, the membranes were resuspended in assay
buffer at a concentration of 1.0g/100mL. The composition of the standard assay
buffer was 50 mM Tris HCI, 120 mM NaCl, 5 mM KCI, 2 mM MgCl,, 2 mM CaCl, and
has a pH of 7.4 at room temperature.

30 Routine assays were performed in borosilicate glass test tubes. The assay
mixture typically consisted of 0.9 mg of membrane protein in a final incubation volume
of 1.0 mL. Three sets of tubes were prepared wherein the tubes in each set contained
50uL of vehicle, blank, or test compound solution, respectively. To each tube was
added 200pL of [°H]-nicotine in assay buffer followed by 750uL of the membrane



m xture typically consisted of 0.9 ng of nenbrane protein in a final

i ncubation volunme of 1.0 nL. Three sets of tubes were prepared wherein the
t ubes i n waok/oewss cont ai ned 50pL of vehicle, blank, or test/iBepsLnd

sol ution, respectively. To each tube waspg.added 200pL of [3H] -nicotine in
assay buffer followed by 750pL of the nenbrane WO 02/ 069948 PCT/ |1 B02/ 00515
-29 suspension. The final concentration of nicotine in each tube was 0.9
nM The final concentration of cytisine in the blank was 1 NM The vehicle

consi sted 0okyglinGibhZ ¢k ﬁH@t&hcé‘rﬁr%h@rh Bf ABofROk dich kubé aeeto@nwmepma 50 ni
of water. The test conpounds and cytisine were d'hﬁm ved cﬂeﬁg d
‘?'8'?!69

Assays wer e cprgeniraliasohoytisipe ti e Q'aH'F wee i theoyphie sonsite

suspensi on mtérfasnt%m% 30ﬂﬂ%f%!f9ée% ad@per 50 ﬁmt&lﬁn.efbrarhé)@stt@mboﬁnu@anaan i ced
shaki ng wat er bath. Incubations were term nated b EI d f@JFt:?a“ on Pnder
ypriexing gifer gditien

vacuum t hr oGfisinghseraedissalved imvelide AseaYsevere 'P'f‘@?%
mul ti - magi T glg dmfﬁ?fa;r%esd\%géﬁs‘ﬁﬂ ﬁrtne d;fﬂ k! PME BSmpIBS: vdePé inb@batéd b 6ajo! @quH the

assay mxture two tinmes with ice-cold assay buffer (5
m each) . Thenficéd ehaking: matarhath.pingdteations were desvnatesyby irapid flraiion undar

vi gorously %é&g?% o WynBrasyormie I RRsHBR).shef L8R mmmtf.ﬂnsafdldnndof

radi oactivity were counted Rac betaTM |1
scintillati dlssueoharlvestelat Felosings thé finitial offieation A0f| theeassayr fﬁlaﬂJfQ)rféteWeM@rq n

triplicate. ?ﬁéogwotaﬁrbé)%‘ﬁgq Egecﬁldf#ga)b!i@@ ngn{é;?ch orid RteFEWEAREN bcdde

difference B8 es contal ni ng vehlcle only
and ment®anén ¢o\ntisgsialscandspixed MgordusIMdvmhg?Q m! oftikeady Hafke eéBQkaaé%) hefﬁge t he

menbr ane an%a&r)ﬁfflcédo'ﬁ f(r@iloaétwﬁy S%S%h te%bﬁiﬁém a Lk@\gallécﬁ)R ckbEth

Specific bifding in R est conpound ( e d| fference
bet ween t he liquid atintbiation mgmtei at h@rSQ%dfmy ofll deferminations wewn iwéplicap. and

non- speC|f|% c%Patlgh ding (B), i.e., (B (D) - (B). %Inhibition =
(1-((B)/(0O 00. The conpounds of the invention that were tested in
the above assay ©pkciiic biading (CHD thamesbrate is thegdifdremceibetyean tpighbintling in

Tur nove r fﬁflm tated
ei t her or %ﬁggﬁﬁ ﬁ'lr"‘.g:%%ﬁc P&l agg&eﬁnbﬁgﬁgé e‘g\séﬁggé)rﬂ gﬁ& I sseﬁﬁeﬁgﬁ%
sli ces, 4C sampl@s 82ntinirpuibe owm)brans ardeytisine 1B)1i.eN per chI oric acid, and then

hom)genl zed. Aft Q L of the supernatant was assayed by
HPLC- ECD. Tur nove%rrpﬁgﬁgbnbn c@r)l EA) 1(ggpam' ne (DA) was cal cul ated as the

ratio of tissue (qulﬁuthrrwmgomsthefprmenemof theetest compound (E) is the difference
between the total binding in the presence of the test compound (D) and non-specific
20  binding (B), i.e., (E) = (D) - (B).
% Inhibition = (1-((E)/(C)) times 100.
The compounds of the invention that were tested in the above assay exhibited
ICs values of less than 10uM. -
Dopamine Turnover:

25 Rats were injected s.c. or p.o. (gavage) and then decapitated either 1 or 2
hours later. Nucleus accumbens was rapidly dissected (2 mm slices, 4°C, in 0.32 M
sucrose), placed in 0.1 N perchloric acid, and then homogenized. After centrifugation
10uL of the supernatant was assayed by HPLC-ECD. Turnover/ utilization of
dopamine (DA) was calculated as the ratio of tissue concentrations of metabolites

30 ([DOPAC]+HVAY]) to DA and expressed as percent of control.

Estrogen receptor binding assay
cDNA cloning of human ERa and ERB:
The coding region of human ERo_was cloned by RT-PCR from human breast

cancer cell mRNA using Expand™ High Fidelity PCR System according to



30 ([ DOPAC] +[ HVA]) to DA and expressed as percent of control. Estrogen
receptor binding assay CcDNA cloning of human ERa and ERR The codi ng

regi on ofwbuwemepdlERa was cl oned by RT-PCR from hunman breastCTarex@siscel |
MRNA usi ng ExpandTM Hi gh Fidelity PCR Sygi.em according to WO 02/069948
PCT/ 1 BO2/ 00515 -30 manufacturer's instructions (Boehringer-Minnhei m

I ndi anapolis, IN). The coding region of human ERR was cl oned by RT-PCR
fromhuman testes and pituitary nRNA wusing ExpandTM Hi gh Fidelity PCR
Syst em accotdj ~Shri IS i r -fMan |

i anapol 1 E o R B e B G ¢

(1 nvi t r ogen regitar dfdivanin KRG was diopedjbe RERECR framthumendpsies and aitwigry n was
subcl oned i nt. ' ' v . iots

ar sbad, o T aRon ERRY AR Sy Ren oRlind EMEAUEEARY'S 8 RYons

over expr ess (Bbahnnggaaruieirs,. IndiangmlisclN)s , PR mirqdugts weref elongdHiRk@ 98R2dl | s
(ATCC, na VA) .. V. e ' e PEM gl

anti gen ndﬁ%:él’opﬁ ryéq’ @?“é‘ﬁ?geg\’ {l%azlggécf‘pf(gﬂ mgnd}sg%(g}r??]g%a/hi %ﬂegqgéﬁ%éorl glgn of
repl i cati onrégiorhivgh sabggnetlimie the. masdRliar ekpressiore vestampeRNAS d(Iwittagesi t her
hERa- pcDNA el %Eg[q? pcDNA3 using |ipofectam ne as described by the

manuf act ur e ft@ bCo/'BRL, Bethesda, MD). Cells were harvested in phosphate
buf f ered saMamendian(cBB&Xpresdion.0. 5 mM EDTA at 48 h post-transfection. Cell

pell ets were was n ] I repared
by honopgeni zat i o%%lgﬁ&?%é’%éjﬁ g’F %3?{3%9%@? }é\lﬂgk %ﬁgg%ué){s@%%céﬁrie H%%pmvl
Na/CIm 1(1)?/0 glfr;melﬂFJIKZ9$ceﬂM(§M TC, Blagassas, \6h), bavenbeen dr@ingendd lossiypexpress. 1
ngy Pef abl oc si.ng a C geni: r wer tri d at
180, 000 x o488 T2 S G el BERARRIR plasfrbls; BniE o sYR0°arlar 8ET P
(C::z)nceg) rati mmgaogmgnrmwadmsiﬁngzﬁmaa& weragtearisfectddi oRadjthéiehERb€sS,

. npetition binding assay. The ability of vyarious c ound o _inhibit
[ 3H] - est r adPEPNHR R QE,R[%Q%DN@%&@WGI{PO taén'g%r?ﬁe etsﬂ'%‘?ff BY 36?653'5’335’%9659 ng
dext ran- coajemcs/BRLE Brthed8a,'RD) Pecdls worelRsosdtéth phesthateRbuffdredisaiife 1987
Steroi d hornmone receptors: assay and characteri zatlFHeH and

[ . In. B &
RE LeMfo (289) Wit BNGERSA AR BosbiaRTeeian. Gy Aeltsivere Mshrdetos y g,
Oxford. 67- 9ah)PEIBDTACMhG ESIRGEdieLWBleqstEh1ed BY hbRbgéHiRaion & TEERUFemer e

I ncubated in_ the {gr_ esence of increasing concentrations of conpetitor
(50 mM Tris pH 7.4, 1.5 mM EDTA, 50 mM NaCl, 10% glycerol, 5 mM DTT, 5 pg/ml

aprotinin, 10 ug/mi leupeptin, 0.1 mg/ml Pefabloc) using a dounce homogenizor.

Extracts were centrifuged at 100,000 x g for 2 h at 4C and supernatants were
20 collected. Total protein concentrations were determined using BioRad reagent

(BioRad, Hercules, CA).

Competition binding assay.

The ability of various compounds to inhibit [*H]-estradiol binding was

measured by a competition binding assay using dexiran-coated charcoal as has been

25 described (Leake RE, Habib F 1987 Steroid hormone receptors: assay and
characterization. In: B. Green and R.E. Leake (eds). Steroid Hormones a Practical
Approach. IRL Press Ltd, Oxford. 67-92.) 293T cell extracts expressing either hERa

or hERp were incubated in the presence of increasing concentrations of competitor

and a fixed concentration of [°H]-estradiol (141 Ci/mmol, New England Nuclear,

30 Boston, MA) in 50 mM TrisHCI pH 7.4, 1.5 mM EDTA, 50 mM NaCl, 10% glycerol, 5
mM DTT, 0.5 mg/mL B-lactoglobulin in a final volume of 0.2 mL. All competitors were
dissolved in dimethylsulfoxide. The final concentration of receptor was 50 pM with

0.5 nM [*H]-estradiol. After 16 h at 4C, dextran-coated charcoal (20 pL) was added.



and a fixed concentration of [3H]-estradiol (141 G/ mvol, New Engl and

Nucl ear, 30 Boston, MA) in 50 mM TrisHO pH 7.4, 1.5 mM EDTA, 50 mM Nad ,
10% gl ycewolo2/069948vM DTT, 0.5 ng/nL 3-lactogl obulin in a fipealBexioarse of 0.2
m.. Al conpetitors were dissolved in digqrethyl sul foxide. The final
concentration of receptor was 50 pMwith 0.5 nM[3H]-estradiol. After 16 h
at 4C, dextran-coated charcoal (20 L) was added. WO 02/ 069948

PCT/ 1 B02/ 00515 -31 After 15 mn at roomtenperature the charcoal was
removed by oggf hi inigat rQ @émpersi&?e fh’édér%?cfdal Was Iréaang W@érﬂﬂmgatfbnté’rﬂi

super nat ant *was measur e dv) scintillation counting. reagents were
obt ai ned fr &4 @cbqﬁytn(egthgam_ presenivin) ﬂ‘Lﬁ]ISéB%fnétﬁﬂbM@ﬁs’@e%Uﬁ%i’ d%{t gantillgtions s ay s

for cogniti I f fbfigd ed to
appr oxi mat el 3, R R B S o P
this | evel ingicaddays prior to the first day of exposure to the maze. 10
HabltuatsonAS@\}S%pé 15 rvetdyéﬁﬁ@t[b‘r‘nt Butter Chips) was placed near the
entrance and at tne -pornt o each arm the animal was placed on the
maze and aRadial Amn Maggore and consurre the chips for a period of ten
mnutes, or untl lAnﬁ'llvals %rgsfoo g@t@ﬂ‘stH at%f}%%cﬁnﬁleﬁ%n%ﬂ free-

habltuatlon the c S were ace - point and In od cup at
the end of é@ﬂmgawmghA@@dmamw@\%ahmls We@l é@rl BWiays tRsier tqshf?nﬂfﬁtt(iﬂy 213

expl ore or ? réld the M were consumed. Training: Reinforcenent is placed
only in the cup at the end of each arm The animal is placed on the
maze orilent ed avvababﬁlﬂamnt Reinfargemente (Reanut dhdter fERipigwen ePlacede ne@mig t he
start of ea%htraqc'eaam a-'[gﬁ"? Hldﬂ-rﬁ&nt'o?e%}:ﬁ%ﬁﬁdtwlﬁéma§ﬂﬁééﬂ %ﬁtherrﬁgiér Q'ﬁ')d |n
sequence. An en as al our paws entering the arm The

animal is aellmexmpremdmnmee th%@hlpaafpgﬁmea@dmf tenenigwtess @dindhall ehies chl p

d |
'Cflogggngecgv&r{&ggnhbh %n%eeé&%d*a% ofhaRRsbn, FR dhps v p@aeaaf@e@ﬁghfu;rym

as an error. n ani ma falls to cﬁoose a
in 5 m nut eppinhand inafoashapeat the end af eachcyomt Ageiasthe anignal wasdligwed tefy e
trai nedsgnc I Is < 1 error per day on at
| east twg cmguet -é%?e SFUﬁt@e“ &[fpdsf\ﬂérencggéd&fp%g are 25 nunber of errors,
tinme to conpl et eTrmang:azFéemfammﬁnmmiac@ﬂ ay in the fredheHp @t itheeendafl eagty ug
Admi ni stratipn: 1Hanaunds o e& %ﬁtthé Hazk rH?l'éﬂ%é@rH%ery ﬁ%ra?l@@*ﬁénﬁ'lépﬁ' €and

admi ni st er ed prior to eac I ng session, ow ng the
training séaayigthe same arm at the start of each trial. The tlmer is started and each entry is

recorded in sequence. An entry is defined as all four paws entering the arm. The
20 animal is allowed to choose until all eight arms are entered and the chip is consumed,
or until 5 minutes has elapsed. Entry into an arm previously chosen is counted as an
error. If an animal fails to choose all eight arms in 5 minutes, arms not chosen are
also counted as errors. Animals are trained once a day. The criterion for learning is
< 1 error per day on at least two consecutive days. Dependent measures are
25 number of errors, time to complete the maze, and number of days to reach criterion.
Drug Administration: Compounds to test for improvement of cognition are
administered prior to each training session, or immediately following the training
session.
Data analysis: Number of errors, and time to complete the maze are
30 analyzed using repeated measures ANOVA Statview (SAS Institute) and post hoc
testing using Dunnett’s test.
Delayed matching to sample

Animals are tested in their home cages using a computer-automated training
and testing system which measures and categorizes, in addition to percent correct at



Dat a anal ysis: Nunmber of errors, and time to conplete the maze are 30

anal yzed usi ng repeated neasures ANOVA Statview (SAS Institute) and post
hoc testwog2u699my) Dunnett's test. Del ayed matching to sampraBémiose s are
tested in their honme cages using a conpuger-automated training and testing
system whi ch neasures and categorizes, in addition to percent correct at WO
02/ 069948 PCT/ 1 B02/ 00515 -32 each delay, the latency of response at each
step of each matching problem and percent correct for every possible

conbi nat i O”aéérf? ?ﬁaght@amm iredpRpsd b @acraafép SUBRh) matShingWrdbién, bhe t est

panel s (att hone cages) are 54 cm di aneter coI ored di sks
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of the sanmwnswhrﬁblﬂ%dl%!ﬁearﬁdml@@@d b?mm&iﬁ@%mf‘%o@ 4o £heiee lightevor ed
food pel | et. ?CA\QP G Q&nﬁl@?\ef%?e ALRin3kid "Sfe sﬁﬁ@rcﬂs-ee Nghits PAdRirRR ke

Mat chi ng configurations are count erbal anced for side, delay, and

col or. AO05 gwioriofthe samplalllghfntﬁheﬁ@l disks regain ilaminetasiiantis theopyhiedt @resges ri al s
on each day cﬁ\fe Jf%ttwaq hied K%génféév GreQé\él;%f%%éé Sful Th‘éPhathnQﬁes b&bleofqr%‘é ay

i nterval s between a su | ect response to the sanple |ight and

pr esent at i orsaofple émulue amwwded oM tdispensing rgp Y ¢ ffé!'t ﬁé\fQSedjé?OQyPe"ﬁhd a
Short, — Mediyg. mﬂf}ﬂlnggfﬁglcgg la?é’nelmg?évgry@dj h%urﬁéﬂéd'—qrﬂcﬂﬁé {nfigkftioMal s are

|nd|V|duaIIy adj ust 0 produce erformance | evel S approxi mating
the fol | owi raye fully ebentertbalzpcedionsidedelavepnd eriprayA P gec intrrdgal Bitensalts usslor t

(75-85% gorr bker}/s pﬁ%é@%alssoﬁeé‘cﬂror %Hestlﬁd"dlnls%ga@g@é%%ﬁseﬁu}

Varlables re ormance are ta ted in a matrix
for each depdsylbbe@dl)omtervals |b§ivfﬁ@§s¢ sukjects reeprnsatte thewsamplenliahb@perteat s of

the DMIS ! 33serfarbf3dr @k BTk lar@ hyloy£B0! 2drs CudBITRARCA  Shop ! Ch

tests the a 57 concept ua |za I on of tching”. Baseéline runs are
general |y peviédiumedndhongdelay:s Shom Mndlumgn@&ﬁngndglawrégrv@\s are dslivagualiynd
Thur sdays. Vg;@p W‘ﬁ g or
vehicle wll be ad@&ro@t@l&{éﬁl@%é‘oam %@eﬁﬁﬁﬁﬁaﬁﬁsﬁ%%uﬁhﬁg RO68/of
20 accuracy: Zero delay (85-100% correct) Short (75-85% correct), Medium (65-75%
correct); and Long (55-65% correct).

Variabies relating to the monkey’s performance are tabulated in a matrix for

each daily session. It is possible to separate two main components of the DMTS
task, a test of memory recall and a cognitive component, which tests the abstract
25  conceptualization of "matching". Baseline runs are generally performed on Mondays,
with drug administered on Tuesdays and Thursdays. Wednesdays and Fridays the
animals are tested, but no drug or vehicle will be administered. The animals are not
run on weekends. We have not found any effect of day of testing on animal
performance of the DMTS task. However, baseline performance is continuously
30 monitored and redefined should the animal's performance change during the study.
In such cases it would be necessary to determine if the baseline change is temporary
(e.g., drug related) or permanent. In either case drug testing is discontinued to allow
the adjustment(if necessary) of delay intervals until a typical and stable level of
baseline performance is once again attained [Paule et al., Neurotoxicology and



run on weekends. We have not found any effect of day of testing on aninal
performance of the DMIS task. However, baseline performance is continuously
30 nonit owed2a6d48 edef i ned shoul d the animal's perfor manc@CcthBoxg®sthur i ng
the study. |In such cases it would be neggssary to deternmne if the
basel i ne change is tenporary (e.g., drug related) or permanent. In either
case drug testing is discontinued to allow the adjustnent(if necessary) of
delay intervals until a typical and stable I evel of baseline perfornmance
s once agaifhrblogy A 4{93%626(1% Z)alBuccle’@éHooétOél' CRAIRUMBraA ha MR SRI)6 9848

PCT/ 1 BO2/ 00515 Ter at ol og 0, 493-502 (1998); Buccafusco et at.
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therapeutlc i ndex) results o ese conparl sons are us
det er mi ni ng nm@s@@d afsasy in mmparmrrm §he efficacy gisplpyrd b eEher agent alene.r Ent nent

of such.gi seasf3n g’béj\%rﬂbfﬁé% a0 afbw idierC SBY g‘ﬁﬂag;lbgﬂ%ogés bibahl ér%z%ﬁf‘t ion

can be VI a any ne't IV rs a conpoun nventi o
syst em cal | yo dedadministerad.| kesultihg de effieach siilar e |tael @nereliserved twith higher
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different 25 coppaupdsgl il FPMAQ LbatherPer i Beadal i St er ed

si mul t aneousl'y or sequenti or a single pharnmaceuti cal
conposi £20on corrprAdgmmngtr@tlonﬁAhagod@gsjmngle this invention can be via any method

which delivers a compound of this invention systemically and/or locally. These

- methods include oral routes and transdermal routes, etc. Generally, the compounds

of this invention are administered orally, but parenteral administration may be utilized

(e.g., intravenous, intramuscular, subcutaneous or intramedullary). The two different

25 compounds of this invention can be co-administered simultaneously or sequentially in

any order, or a single pharmaceutical composition comprising a NRPA as described

above and an anti-depressant or anxiolytic as described above in a pharmaceutically
acceptable carrier can be administered.

The amount and timing of compounds administered will, of course, be based

30 on the judgement of the prescribing physician. Thus, because of patient to patient

variability, the dosages given below are a guideline and the physician may titrate

doses of the agent to achieve the activity that the physician considers appropriate for

the individual patient. In considering the degree of aciivity desired, the physician

must balance a variety of factors such as cognitive function, age of the patient,



above and an anti-depressant or anxiolytic as described above in a

phar maceutically acceptable carrier can be adm ni stered. The anmount and

ti mng ofwoonpereakls adm nistered will, of course, be base@®CTABox5tshe
judgenment of the prescribing physician. 3hus, because of patient to patient
variability, the dosages given below are a guideline and the physician may
titrate doses of the agent to achieve the activity that the physician
considers appropriate for the individual patient. In considering the

degree of af#rééé'nt:é( HESEEASing! BReAY A Wal asmfb?ésehéé HICEhEr MRbaisY (€.,

factors such as cognitive functlon age of patient, WO 02/ 069948
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preferred dosage ra vari ous conponénts of this invention
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10. 0 ng/ eneral, an effective dosage for the NRPA in the range
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however, that th%&afo)?/d%%ﬁ? g]%srgniqu%H Hars ﬁ,@)‘ﬁpﬁpt icular patient wll

depend up on a varie actors 1 ncl u ing the activity of the specific
conpound enpl oyedzortaiooﬁgetheb’adgem&%@oﬁméﬁg&a)'health sex, diet, time of

adm nistration, r xcretion, drug
conbi nati on and @g}iﬂ%ﬁégg\@@%?hé dtg%gs %gﬁgﬂgqf‘g/kg@?gease under?m ng
therapy. The conplsi spesific disages fqirdeatin 5 areeAOF-6.908 rnitgeh ey preferably

adm ni stgr ed1 (It)@ dd?l@onf:é’orgﬁ\n}?é . AqRpar maceuti cal composition conprising at

| east one of 'the conmpoun t’his invention together with a
phar maceutical | y lawcﬂdm aidesstoethihowevery that theesnecifiTitlpse levehor @pimpatiediar of

this invent 'p%[ﬁeﬁta\nlll %Ip e?aﬁ \%qefa/ns f‘ébﬂl‘%aln Mdﬁ’i? th?%h\h@rof' e APEcifid®

conventi onal™ oral, or tr dermal dosa
compound employed the age, body weight, general health, sex, diet, time of

administration, route of administration, and rate of excretion, drug combination and
20 the severity of the particular disease undergoing therapy.

The compositions of the present invention are generally administered in the
form of a pharmaceutical composition comprising at least one of the compounds of
this invention together with a pharmaceutically acceptable vehicle or diluent. Thus,
the compounds of this invention can be administered individually or together in any

25  conventional oral, parenteral or transdermal dosage form.

For oral administration a pharmaceutical composition can take the form of
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets
containing various excipients such as sodium citrate, calcium carbonate and calcium
phosphate are employed along with various disintegrants such as starch and

30 preferably potato or tapioca starch and certain complex silicates, together with
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate
and talc are often very useful for tabletting purposes. Solid compositions of a similar
type are also employed as fillers in soft and hard-filled gelatin capsules; preferred



For oral adm nistration a pharmaceutical conposition can take the form of
sol utions, suspensions, tablets, pills, capsules, powders, and the I|ike.
Tabl ets wonRAasMMg vari ous exci pients such as sodi um cit PETABIX@ELS um
carbonate and cal cium phosphate are enpkgyed along with various

di sintegrants such as starch and 30 preferably potato or tapioca starch and
certain conplex silicates, together with binding agents such as

pol yvi nyl pyrrol i done, sucrose, gelatin and acacia. Additionally,

l'ubri cating agefds n§l=|!h‘1§ &'ﬁn@aaﬂeaﬂwrméﬁo%araafo@e &om.wrgupaw 2% walbk atign  and
talc are often very useful for tabletting purposes B’FOSItIOI’lS of a

simlar typeoleguar yeight dafyeibylene SQ@'?IWQ?%aﬂW%éﬁysm'oﬁéﬁﬂ EPd8 AR atin
capsul es; prebptd f%p?ﬁé%%{ngﬁgﬁﬁ"ﬁ trl%%ﬂd%@%@@ﬁﬁé mveﬁﬁorﬂ&n%é @drﬁbnhéﬁ Wwitth S

connection also I nclude | actose or sugar as wel g nol ecul ar
wei ght pol yefaﬂwSeﬁwe@ewglagenxﬁhélﬁvqtme@aﬁéﬂ%m'ﬁsuaﬁ?éltSarﬁﬂ"dJ TG 29§TS ar e
desired gor %f& RSB @S hs WBf a@%ﬂ%ﬁ%géntgfast Whter,| SMERYI SfdpfiaRe be
conmbi ned w t various sweeteni ng agen avoring agents col ori ng

agent s, errul%icfﬂyQ'Mgerﬁg@ﬁ’t\@”QU%H@/ %@lﬁ'ﬁ%@ﬁfﬁ@ f.agents, as well as such
diluents as waterg, ﬁhr@eeé of BErBRYIA BAmirkos6ih, solliBRET Soskth ¥apdanubol | ke
conbi nati ons thereo or oses par ent eral adm nistration, solutions
in sesame ororpe@(n@QU@pwopylgne QEC@@QQ@Q§WMQY§9J asnwelhas slelile cgHews SMiPBS ed, as
wel | as sterglye, agHes gaﬁogtgwéiér%mb géanghes,&ﬂrarq%ew%mwe%sy b8 Quitkilp

salts. Such aqueous ons sui tably 10 buffered, 1T necessary,
and t he10i quputiergd] lid?ﬂce$$aflstaﬂdetﬁ\§e|m@ Ailuenb first randened igotonie ath suffigenke” or
gl ucose. Th%%&@&ﬂ@&&b%es Otk WBedRTRRE Lpd E?’pe%lé‘lht/ alkadid R idtARERYANOUS,

i ntranmuscul ar, subtutaneous and I ntraperitone I njection purposes. In this
connect i on, lmtraent@pelar,l subeiineys maaf a intiapedipesnl ainjeqiion puEReses; dbt Hihabl e
by standar ¢, higchEh, A g&lé =H OO dtah ARIYES | 4rBTal Nebdify Bbtkinadie E@r

pur poses of trans r ma op|c mnrstration, dilute steril
aqueous or mamteyhmw@m k@@WOtﬁDtmge@‘G‘ﬁﬁfanmﬂ arh about 0.1%to 5%
concentation), h t %eég t are
prepar eag Met hods Ef S%rp%%%r?f]g&%@?. 't(')%sl ar maceut | Wt%'%o??%t?oﬁfséﬂ\% th a
certain anmgHeousorgeartialy aqngpl@cmétmonawuaﬂwwabout Osif4 to B6 coppenteion) n
l'ight of thi art. For exanpl es,
see Rening tc?'riih e%%%gﬁrr%ggoutthlé%gf%g%élrgﬁ%@%bt!\égg%rg%ﬁ idl ng Conpany, Easter,
Pa., 15t h Edi t i orMgthodsspf pmrlnmweuw%aharmp@@at p@moa@mrwﬂm@ teftaime

i nvention

pref or ably PRFGErHAEnbime Hetindhin orsathe st Plgfh Bt S HEUIEY
admi ni s£8r edhagiel $killedrin dhia ast. dﬁ@am(ample@,f seg¢ Remington's Pharmaceutical Sciences,

Mack Publishing Company, Easter, Pa., 15th Edition (1975).
Pharmaceutical compositions according to the invention may contain 0.1%-

95% of the compound(s) of this invention, preferably 1%-70%. In any event, the
composition or formulation to be administered will contain a quantity of a

25 compound(s) according to the invention in -an amount effective to treat the
disease/condition of the subject being treated.



25 compound(s) according to the invention in an anount effective to treat
the disease/condition of the subject being treated. WO 02/ 069948

PCT/ 1 B02/W0925699486 CLAIMS 1. A pharnaceutical conpositi ®eTABMROSE ng a
conbi nation of an inverse agonist of thggGABAA a5 receptor subtype; a
nicotine' receptor partial agonist (NRPA), estrogen, selective estrogen
nodul ators, or vitamn E; and a 5 pharnaceutically acceptable carrier. 2.
The pharnmaceutical conposition of claim1, wherein the inverse agonist has
a functional efficacy at the a5 receptor subtype of |less than 20% and a
functional efficacy at the a,, a2 and &&M3cept or subtypes of between -20

and +20% 3. A phar W%Hﬁéﬁ@ceﬁﬁgp&?ﬁﬁdsﬁan%&ﬁﬁﬁéu% Q%l%bﬁ@fm&‘aérhﬁﬁbr an
inverse 10 agoni st of GABA al and/or ab receptor su t(></qr a nicotine

receptor paragoaist gfdhe s@ABQNRﬁA)eceé@rr%@b’ﬁe §eﬂ'§@ﬁ!ﬂe\/éeC@§ oRpstial ragenisht or s,
GABAA
or vitamn By R?’lﬁ St'%%l('jncu 2t faﬂe% og%?:c‘%%éﬂ?étﬁ PF' Git mn}r‘)hgse'é?)dt he

i nverse agoni st "has a Icacy at t recept or
subt ypes Sof phegpacehtically Bogeptaiiecariabl y | ess than -10% and the efficacy

neasured at the a”dl'r%?’ é&fcail%oﬁlﬁgélﬂa?%f iR §abHerdi HQPe IK0Fe

preferably great er t han 1 q an har maceutically ‘acceptable carrier.
The phar mac eagbnisbhasca fgnotional efficady ail the b 3ecaptarrsebtypt o€ leS\Brek 20%,\andsa

agoni st has f ctional potency (ECH0 val ues th and/ cept or
Sobtypes of UgoMETERalaraRFy o 808 o fekapioE butipesst baweR o 2f Rad TR0 B f cal
conposi tion of clai m 3 phdraiaekdtichheonipdsikidn compasinga @gmﬂlnatlomﬁSarﬁn\f'em@tl onal

efficacy at the a5 receptor subtype of less than -5% preferabl ess than
-10% arl@ t RIOBIEE P EHBRest APYAT &P reogRion suBiyPs; ARicEne é%céﬁi%Pa '§hﬂ)tl§l°§ﬂl§ bs is

greater than NE{%A?W @sft:%b@ﬁ abdefeciVeaksto har}né&lﬂ’ator@ Ehevnﬂiiﬁhrf@etﬁn'dcaé
conposition of claimb5 wherein the GABAA 25 inyerse agonist has a

functional RPPETRSPUlEEHY 0AGFEPiRS) CarfieR; HEhesgin e eBABA JO¥RTSRH A08RISt PBD v

preferably ligagiohdladmdRy BMne’ o1 THRUGNE5 BBt alibtlyHea @8 | ibdsOthahf —5dai M 3
wherein the GA BI,(&A m%%?se ageonl st at the al Zel%nd/ or@géSg)r ecepst or subtoypes

has a bi ndi ngefeiablyf les® tham\i-10%r aick thebefficdoy gneasused 30theMr2 30d 8:3 TEigepior
e by FATRAS AP g o b sl o, RSBt =
acceptable carrier.

4. The pharmaceutical composition of claim 3, wherein the GABAs
inverse agonist has functional potency (EC50 values) at the a1 and/or a5 receptor
subtypes of 200 nM, preferably less than 150 nM.

20 5. The pharmaceutical composition of claim 3, wherein the GABA,
inverse agonist has a functional efficacy at the a5 receptor subtype of less than —5%,
preferably less than —10%, and the efficacy measured at the a1, a2 and a3 receptor
subtypes is greater than 5% or preferably greater than 10%.

6. The pharmaceutical composition of claim 5 wherein the GABAa

- 25  inverse agonist has a functional potency (EC50 vaiues) at the a5 receptor subtype of
200 nM, preferably less than 150 nM.

7. The pharmaceutical composition of claim 3 wherein the GABAa
inverse agonist at the a1 and/or a5 receptor subtypes has a binding Ki of 100 nM,
preferably less than 30 nM.

30 8. The pharmaceutical composition of claim 1, wherein the
GABA, inverse agonist is selected from a compound of Formula | :



WO 02/ 069948 PCT/I1B02/ 00515 -37 OO X ~N NAY ~~N H H wherein: X is

hydr ogen, hal ogen, -OR,, NR2R3, Cl-C6 al kyl optionally substituted with up
to three wyoorpesel ect ed i ndependently from hal ogen and hydmrarg2/008ts - NR2R3;
or 5 X is phenyl, naphthyl, 1-(5,6,7,8-tgtrahydro)naphthyl or

4- (1, 2-di hydro)indenyl, pyridinyl, pyrimdyl, isoquinolinyl,

1,2, 3,4-tetrahydroi soqui nolinyl, benzofuranyl, benzothienyl, each of which
is optionally substituted with up to three groups sel ected from hal ogen,
Cl-C6 al kyl, Cl1-C4 al koxy, Cl-C6 al kyl hiep, hydroxy, amino, nono or

di (C, -C6) al kylam no, cyano, niXroy tiiflhuyorowethyl; or 10 X represents a
carbocyclic group ("the X carbocyzli oup') containing from3 - 7
menbers, up to two of which are i | lyFhetero atons sel ected from
oxygen and nitrogen, where the X argocyclic group is optionally
substituted wth one or nore groups Selected from hal ogen, (C, -C6)al koxy,
nono- or di (C, -C6)al kyl am no, sul fonam de, aza(C3-C7)cycl oal kyl
(C3-C7)cycloal kyl thio, (C, -Co6)alkylthifo, phenylthio, 15 or a heterocyclic
group; and Y is lower alkyl having 1 - 8 carbon atons optionally
substituted with up to two groups selected from hal ogen, (C, -C6)al koxy,
nono- or diw ?Eﬁh)alkylanino, sul fonam de, aza(C3-C7)cycl oal kyl

(C3- C7) cycl oal kyXtisirgdrogén,- KBdgenk YORHINR.RphePR@{ Blkilooptiomallyedubsiitated Iwith gr oup,

-OR4, -NRS5R6, SR7, or aryl: or. 20 Y .is carbocycl i roup (" Y.

car bocycl i cuaﬁ%ﬁbée)grﬂﬁ’?ﬁ %eééq‘?%'ﬂg%oe-nd?nﬂyﬁ@%éggg%ﬂ %'?%gh ’ r%r(_l.ﬂﬁ%ﬁé' Yhree of
whi ch ar® opti onXli§ phéred, eraphtayiong5,6 7| Stetrablydrbnaphthyl yg d+(1 2rdihyard)indgeyl, and
hal ogen. - CRTITAGRIEEISErSatRgh o 25 AlERER sk e oy heneolifiis & s '
hyd[) ogen, | pastotiaényy, eabwt which is-opfionsllylsabstiitedrwith ap tethedeoglokyd having 3 -7
carbon atons r.e each al kyl .may b tional ly substjtuted with .-OR4 or
NReRe: “Ro BHBCRS s ReReS SteCr Al (ke dn G BRI, MBS AN ower

al kyl  opt i efoabloy diDP0s) atkylashisg kgand, uitedtriMudbmatigylor aryl, hal ogen, or
frono- O% 0 di - | OWES( rg;lnrléglehts \é\%a%%/c)(l)c?lg %ﬁo%pl?‘%ré k%%%o%?c?i%%roup”) containing from

3 —7 members, up to two of which are optionally hetero atoms selected from oxygen

and nitrogen, where the X carbocyclic group is optionally substituted with one or more
groups selected from halogen, (C:-Cg)alkoxy, mono- or di(Cs-Cs)alkylamino,
sulfonamide, aza(C;-C;)cycloalkyl, (C;-Cy)cycloalkylthio, (C4-Ce)alkylthio, phenyithio,
15  or a heterocyclic group; and
Y is lower alkyl having 1 — 8 carbon atoms optionally substituted with up to
two groups selected from halogen, (C;-Cg)alkoxy, mono- or di(C;-Cg)alkylamino,
sulfonamide, aza(Cs-Cy)cycloalkyl, (Cs-C;)cycloalkylthio, (C4-Cs)alkylthio, phenyithio,
a heterocyclic group, -ORy4, -NRsRs, SRy, or aryl; or
20 Y is a carbocyclic group (‘the Y carbocyclic group”) having from 3 - 7
members atoms, where up to three of which are optionally hetero atoms selected
from oxygen and nitrogen and where any member of the Y carbocyclic group is
optionally substituted with halogen, -OR,, -NRsR¢, SR, aryl or a heterocyclic group;
and
25 R, is hydrogen, lower alkyl having 1 — 6 carbon atoms, or cycloalkyl having
3 -7 carbon atoms, where each alkyl may be optionally substituted with —OR, or
—NRGsRe;
R. and R; are the same or different and represent hydrogen, lower alkyl
optionally mono- or disubstituted with alkyl, aryl, halogen, or mono- or di-lower alkyl;



-38 aryl or aryl (C -C6)al kyl where each aryl is optionally substituted
with up to three groups selected from hal ogen, hydroxy, Cl-C6 al kyl, Cl-C6
al koxy, oworene94or di (Cl- C6)al kyl am no; cycl oal kyl havi mgT3B62/005t5ar bon
atons optionally nmono or disubstituted wisgh 5 hal ogen, al koxy, or nono- or
di- lower alkyl; or -SO2R8; R4 is as defined for RI; R5 and R6 carry the
sane definitions as R2 and R3, respectively; R7 is hydrogen, |ower alkyl
having 1 - 6 carbon atons, or cycloal kyl having 10 3 - 7 atons; and R8 is

lover al kyl dg V&,rn&?/ul (C-G) ARy mr@te@eﬁ 1ar3ﬂM§ lopabrieny SuBtitREd it dp GaRiER

atons, or option substituted phe :or an isoner or hydrate thereof,
or a phar nmﬁewscﬁlqwdaﬁ%ﬁ'@@s?@ ":%!FQXYt Geredikyl Ca CophOXp ARG AF Aittet-
conposi tion @halidthifb;l; vvherel n the GABAA 15 inverse agonist is selected
fromthe group consisting o

N- n- But y! - 6 chl or@cwalbxldﬂay'%-$et7§95h9ﬂoat9m§ -aptipnaliyrens Aedigubsiiuled with de;

N- n- But yls- ({Q%Kal?mg,xgr oﬁblﬁxcﬁqwg: 340‘,-3 napht hyri di ne- 3- car boxam de;
N ( 2- Et hyI t h| 0 oXxy- 4- oxo- t et rahydro-1, 5- napht hyri di ne- 3-

carboxam de; 20 -SO:zRs

N-n-Pentyl - 6-eth 45 Q¥fhda-fér ket r ahydro- 1, 5- napht hyri di ne- 3- car boxam de;
N- Benzyl - 6- et hoxq%%soio 1, 4- tetrahydro 1, 5- napht hyri di ne- 3- car boxam de;
N- ( 2- Tet r ahydr of Lﬁsmdll?mwmeﬁm Hefinjtions ax &z 2nd Rsciespesivels- 1, 5

naphthyrldlneBC@r i kvl h 16 carb I Iklh .
N Soamyl 6. et nox ST RGREI lover Al nayig 18 cabenloms. g st pavs

car boxartiOde; 3N7(8®mﬁatan6xybenzyl) 6- et hoxy- 4- oxo- 1, 4- tetrahydro I

, 5-napht hyri di ne 1 — 6 carbon at loalkvl h 3_ b
N-(3 Et hoxy) pr opyFI%% etﬁox -4Qﬁn -1, 4ctaretopa org ycoa % Y gyr| ﬁaer %’j

car boxami de;at@os, or optionally substituted phenyl

N-2- (2- Met hyl ) but yli Gs Shdt ¥ Hydta®tRertoft of & bhathALE Qichily 2 E_BRbRYER! dhetEord

car boxam de;
N- 5- Pent anol - 6- ethoxy-theopbarmageutical gpywesitian f nelaint Ay rwheireie-the GABAA
car boxanizde;;

' {i ted from t tin
N- Benzyln115 |nv 109 ?/gOEIS X seeCf t(raonp q?ygé?%p ‘_;LOI?S gpﬂ ri di ne- 3- car boxam de;
N- n-Butyl -6-chloro~4-oxo-1 4—tetrahydro-1 5—napht yridine-3-carboxamide;

N-n-Butyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-(2-Ethylthio)ethyl-6-methoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;

20 N-n-Pentyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-Benzyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;
N-(2-Tetrahydrofuranyi)methyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5

naphthyridine-3-carboxamide;
N-Isoamyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3

25  carboxamide;

N-(3-Methoxybenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;

N-(3-Ethoxy)propyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;

30 N-2-(2-Methyl)butyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3

carboxamide;
N-5-Pentanol-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
N-Benzyl-6-methoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-carboxamide;



WO 02/ 069948 PCT/ I B02/ 00515 -39

N- ( 2- Fl uor obenzyl) - 6- net hoxy- 4- oxo- 1, 4-t et r ahydr o- 1, 5- napht hyri di ne- 3-
car boxam we;02/069948 PCT/IB02/00515

N- ( 3- Fl uor obenzyl ) - 6- met hoxy- 4- oxo- 1, 4- t.gpr ahydr o- 1, 5- napht hyri di ne- 3
car boxam de; 5

N- (4- Fl uor obenzyl ) - 6- net hoxy- 4- oxo- 1, 4-t et r ahydr o- 1, 5- napht hyri di ne- 3-
car boxam de;

N- (4/5- 1 m dazol yly meEmstonBngfiismbtbx Rl Qxd. 13-tdahpdiy AT indpHnyfigipbiday r i di ne-

3- car boxam de;
N- ( 3- Thi enylgaﬁl?ﬁxﬁwd% et hoxy- 4- oxo- 1, 4-tetrahydro- 1, 5- napht hyri di ne-3- 10

car boxam de; N-(3-Fluorobenzyl)-6-methoxy-4- oxo -1,4-tetrahydro-1 5-naphthyr|d|ne-3
N- (2- Tet r ahydr opyr anyl ) net hyl - 6- et hoxy- 4- oxo- 1, 4-tetrahydro-1, 5-

napht hyri di rearmxaeydsoxani de;
N-(2- Fl ugr obegzylr\) JBFRbRPSHzyH-ER R thbxtaldxbIad LRy droa; ARIHAYEing 0 e - 3-

car boxam de;
N- ( 3, 5- FI UoraskRaayide; 6- et hoxy- 4- oxo- 1, 4- t et r ahydr o- 1, 5- napht hyri di ne- 3-

car boxami de; N-(4/5- lm dazolyl)methyl-6-ethoxy-4-oxo-1 4—tetrah dro-1, 5-na hthyridine-
N- (4- Fl uor obenzyl )( hoxyy -ox)(/) 1, 4- )%yet rahydro- 1 y - nap Ryr?/ di ne- 3-

car boxani de;3-carl oxamlde

N- (4- Met hoxybenz | 3 righfipretnyl-e®tRord- Aokt b AWy 8rol1, Brapmhfiind-gli ne- 3- 20

car boxam de
N- ( 4- Met1Ryl bi@ﬁp}ﬁ')uc& et hoxy- 4- oxo- 1, 4-t et r ahydr o- 1, 5- napht hyri di ne- 3-

car boxami de; N-(2-Tetrahydropyranyl)methyl-6-etho -4~oxo-1 ,4-tetrahydro-1,5-
N- ( 2- Thi enyl ) et hy I( Ee{%y Otpxox% % )(()yxo tetrayhydro 1, 5-

napht hyri d m@@htbywm@aa@arhqxa@lde25
N-(2-Thi enyl ) met iko. B BRIbBARY)L810m B2 Bxd-1 - fefhihyRY. 9 5abnityA@R&BDY T i di ne-

3- car boxam de
N- (2- Thi enquarmxﬁmidef) di met hyl am no- 4- oxo- 1, 4-tetrahydro- 1, 5-

napht hyrisdi ne- 3- gau f )Fﬂ{j&élﬁzﬁizyl) -B-et ox¥(-4-oxo -1, 4—teirahydro-1 5~ ﬂ?}ahthynilne-&

N-(4- I\/bt hyl am norre enzy 0XO0- tetrahydro
napht hyri di r@@xﬁmmmam de;

N- (3- Met hyl am norgg AE)*I'U))F&%%E%}R )-Pefb -é%xo-’l Q&Xt‘éfr%hﬁ?&?%r-rﬂb\‘uﬁfyﬂdiﬂe-g-

napht hyri di ne- 3- ca oxam drochl ori de;
N-[ 4- (| mi dazeroxeeidey) | benzyl - 6- et hoxy- 4- oxo- 1, 4-t et rahydro- 1, 5-

N-(4-Methoxybenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
20 carboxamide;
N-(4-Methylbenzyl)-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-naphthyridine-3-
carboxamide;
N-(2-Thienyl)methyl-6-(2-methoxyethoxy)-4-oxo-1,4-tetrahydro-1,5-
naphthyridine-3-carboxamide;
25 N-(2-Thienyl)methyl-6-morpholino-4-oxo-1,4-tetrahydro-1,5-naphthyridine-
3-carboxamide;
N-(2-Thienyl)methyl-6-dimethylamino-4-oxo-1,4-tetrahydro-1,5-
naphthyridine-3-carboxamide;
N-(4-Methylaminomethyl)benzyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-
30  naphthyridine-3-carboxamide;
N-(3-Methylaminomethyl)benzyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5
naphthyridine-3-carboxamide hydrochloride; and
N-[4-(Imidazolylmethy)lbenzyl-6-ethoxy-4-oxo-1,4-tetrahydro-1,5-
naphthyridine-3-carboxamide.



napht hyri di ne- 3- car boxam de. WO 02/ 069948 PCT/|B02/ 00515 -40 10. The

phar maceuti cal conposition of claiml1l in which the NRPA is selected from

t he groupwomn®s®ts ng of : PCT/IB02/00515

9- brono-1, 2, 3, 4, 5, 6- hexahydr o- 1, 5- net hanggpyri do[ 1, 2-a] [ 1, 5] di azoci n- 8- one;

9- chloro-1, 2,3, 4,5, 6-hexahydro- 1, 5- met hano- pyri do[ 1, 2-a] [ 1, 5] di azoci n- 8- one
5

9 flouro-1, 2, 3, 4,5, 6-hexahydro- 1, 5- met hano- pyrido[ 1, 2-a] [ 1, 5] di azoci n- 8-one

0 The pharmaceutical composition of claim 1 in_which the NRPA is
9-ethy| 1,2,3, 4,5, 6-hexahydro- 1, 5- net hano-pyrido[ 1, 2-a] [ 1, 5] di azoci n- 8- one;

9- et hyl - 1, gebc@dgroglmgms@@%t hano- pyri do[ 1, 2-a] [ 1, 5] di azoci n- 8- one

' 9-bromo-1,2,3,4, 5,6 hexahydro-1 5- methano—pa/ndoﬁ 2= a] 1,5]diazocin-8-one;
9- phenyl -1, 2, 3, 4, 5, 6- hexahydr o- 1, 5- et hano- L 5] di azoci n- 8- one
. '9-chioro-1,2,3,4,5,6- hexahydro -1,5- methano-pyrl o[l 2-a] 1,5]diazocin-8-one;

9-vinyl -3, 2,3, 4, @Lfﬁu%mm{ﬂs%ﬂexény@é h%&ﬂeﬂ%ﬁé 99&&0[‘22%][5 %]o@z@bnﬂm& 8- one;
10 9- br ono- 3- net hy 3,45 hexa 1y5_ro- 5- net hano

a] [ 1, 5] di azoci n- &-efhd-1 2 3,4,5,6- hexahydro— methano- pyrido{1 2—a]ﬁ 5]d1azocm 8 -0ne;
3- benzyl - 9- br orrvglmgmflz% £5 BEERWAFRT B-rRethE 3R RoPY2-Lf0E biaZod-B bne)

di azoci n- 8- one
3- benzyl - 9- chl or §-phepyls1, 3,38, @5'}5\@)@%{1’)’9&'1)5@@{1%%#&1@?IH@F@Z‘ZC"&FPD%] 15

di azoci n-8-one; g.ip I12345 exah dro-1 -methano-pyrido[1,2-a][1.5]diazocin-8-on
9-acetyl -1, 2, 3, 4,5, 6- hexah )1 % ano-p |pyc5 [ A[] 1 di azoc?n 8- one;

9-i odo- 102, 3, 4. S%rnm%mgwl 12&%51‘#@@@%1@@@} Q%QPWdQF -azoci n- 8- one;

9- cyano-1, 2,a 4§]Ot§azg)0|h%@,l;ydro 1, 5- met hano- pyrido[ 1, 2a] [ 1, 5] di azoci n- 8- one;

9- et hynyl - exahydr o- 1, 5- met hano- Pgrldo[l 2al [ 1, 5] di azoci n- 8- one
- 20 3- benzyl -9-bromo-1,2,3,4,5,6- -hexahydro-1,5-methano- pyndo[1 ,2-a][1,5]

g (2- pr(E;pen)ﬂl\,:)zoé‘lm%)g}1 , 5, 6- hexahydr o- 1, 5- net hano- pyri do[ 1, 2a] [ 1, 5] di azoci n-
one; 9-(2-propyl
1, 2, 3, 4, 5, 6- hexalytanayl9-ehloret hadd-He-hexebydrozbmetmngrryFidel! 2-aAll.dne;
9-car bo th%ﬁ éfﬁi 4 5, 6- hexahydro 1, 5- met hano- 25
i

pyrido[ 1, 2a] azoci n- 8-one;

9- car boxyal dehydé-aceiy}-3, 243:55@ ’Pﬂ?@bﬂf@ﬂd’l methane-pyegahl,2a)[1,5]diazocin-8-one;
pyrido[ 1, 2a][1, 5] ] N
(2. 6- di 1 bor ophenary 2L Y T IPENGIR 1 etienc-pyidoltpal diazocin 8-one
pyrido[ 1, 2a] [ 1, 5Pdtvanodid:3, 6,5cﬁ1bexaiamdro-1 5—methano -pyrido[1,2a][1, 5]d|azocm-8-one

S PRSI 1.2 S i g o dbaladaa; o one
pyrido[ 202a][ 1, 5]9e(25pz@pﬁnyl)g 23{6.,@ :5,6- hexahydro 1,5-methano-pyrido[1,2a][1,5]diazocin-
8-one;
9-(2-propyl)- 1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-
one;
9-carbomethoxy-1,2,3,4,5,6-hexahydro-1,5-methano-
25  pyrido[1,2a][1,5]diazocin-8-one;
9-carboxyaldehyde-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;
9-(2,6-difluorophenyl)-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;
30 9-phenyl-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2a][1,5]diazocin-8-one;
9-(2-fluorophenyl)-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;
9-(4-fluorophenyl)-1,2,3,4,5,6-hexahydro-1,5-methano-
pyrido[1,2a][1,5]diazocin-8-one;



9- (4-fluorophenyl)-1, 2,3, 4,5, 6- hexahydro-1, 5- net hano-

pyrido[ 1, 2a][1, 5]diazoci n-8-one; WO 02/ 069948 PCT/ | B02/ 00515 -41
9- (3-fl uowopheeop§ - 1, 2, 3, 4, 5, 6- hexahydro-l 5- met hano- PCT/IB02/00515
pyrido[ 1, 2a][1, 5]d|a200|n 8- one;

9-(3,5-difluorophenyl)-1,2,3,4,5, 6- hexahydro 1, 5- net hano-

pyrido[1, 2a][1, 5]d|aZOC|n 8 one; 5

9- (2, 4-di fluorophenyl)-1, 2, 3, 4,5, 6- hexahydr o- 1, 5- net hano-

pyrldO[l 2a] [ 1, S]gizarprd R93 456h hydro-1,5-methano-
9-(2,5-difluorop r?g(l %FB {meﬁy}) hefé?\yydpo ln%eniaa?ohano pyridof |

,2a][1, 5]di @XG@QH}Z %ﬂé'aZBC'ﬂﬁtCIWF-S 0x0- 6, 13- di azatetracycl o[ 9. 3. 1. 02' 10

04, 8] pent adeca- 2(gl@)s.dnds J1e£‘334556|9é$@h 43:8lmefAbet racycl o[ 9. 3. 1. 02. 1
.04' 8] pent adeca- 2 g rgﬂi@an&l'} e; 6-0X0-5 @dr ,13-triazatetracycl o[ 9.3. 1.

02'1 .04 8] pm@dn[aa@]&‘a ]Q@ZQ‘}'“‘SSDFthrl ene;
4, 5-di f1 yor o- 10- @Zﬂécéalpﬁz%{-g&ﬁ&ngl)%ls §6?r1é4@ﬁgd‘f61% hkthdng: LT ene;

5f|uoro 10-aza-tr % 02, 7] 'dodeca- 5-triene-4-carbonitrile;
15 4- et hynylpyedd{f,dall bSldiagoeiz-&=anei cycl o[ 6. 3. 1 02 7] dodeca-2(7), 3, 5-tri ene;

5- et hynyl - 10- azag(glf)cy,ﬁu&%&q‘%y%1%3’1}5%@5%%595 @eﬁla%l ene-4-carbonitrile;

6- et hyl - 5-t hi a- iaZatetrac 1.02' 10. 04' 8] pent adeca-
2(10), 3, 8-t pyedali,2alpt. Bldiezocin-SGyated[ 6. 3. 1. 02' 7] dodeca-2(7),3,5-triene; 20

4-fluoro-1 0-aza 6%&1%@/’@28;(@?ﬁ3ﬁjlazg?eﬁrf%é@ggqq}zﬂ&ﬁ]p@m%dééd ?(:"9) 3,84~ et hyI

0-aza-tricycl o[ 6 eca- triene 4-1Tr1 1 udronet hyl -
0- aza-tAPcydliesfes. 3. 1 . 02, 7]dodeca-2(7),3,5-triene; 4-nitro-1

0-azatricycl of 6. 3. o ?d dé]zgl@f#?@?@?s{iio?’w 0?9 ?dt -2(1(338t.ene

7-methyl -5,7,13-triazdtetracyc 02'" gnaeca 2(10), 3,5,
8- 25 tetraene; 6-0x0-5,7,13-triazatetracyclo[9.3.1.0>™. 048pentadeca (10),3,8-triene;

6- met hy! - 5, 7, 13- g a6l f0AesHH8kRiEs 4 PRidiR s BlpaRiageca- 2(10), 3, 5, 8-

tetraene;
6, 7- di met hyl - 5 7 5ifBiore-ll daza-ticyelelf & b Jld@decs2(7).8.50 e -peatbanigiie- 2( 10) , 3, 5, 8

6- trrgt L?ﬁ (73 phenyl4 Hhynyps: Aiporo10-aza-tic cloé? 3 Ozgdﬁde(ff-zfa Sogftrée] pent adeca- 2 (10
), 3, 5, 8-t etr deaibynyl-10-aza-tricyclo[6.3.1. O ]dodeca-2(7) 3,5-triene-4-carbonitrile;
8-methyl-5-thia-5-dioxa-6,13-diazatetracyclo[9.3.1.0%'°.0*%pentadeca-
2(10),3,8-triene;
10-aza-tricyclo[6.3.1.0>"|dodeca-2(7),3,5-triene;

20 4-fluoro-10-aza-tricyclo[6.3.1.0%>"]dodeca-2(7),3,5-triene;
4-methyl-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene;
4-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"[dodeca-2(7),3,5-triene;
4-nitro-10-azatricyclo[6.3.1.0%>"Jdodeca-2(7),3,5-triene;
7-methyl-5,7,13-triazatetracyclo[9.3.1.0%'°.0**|pentadeca-2(10),3,5,8-

25  tetraene,
6-methyl-5,7,13-triazatetracyclo[9.3.1.0>"°.0*%|pentadeca-2(10),3,5,8-

tetraene;
8,7-dimethyl-5,7,13-triazatetracyclo[9.3.1.0%"°.0*®|pentadeca-2(10),3,5,8-
tetraene;

30 6-methyl-7-phenyl-5,7,13-triazatetracyclo[9.3.1.0>"°.0*¥|pentadeca-

2(10),3,5,8-tetraene;
8,7-dimethyl-5,8, 14-triazatetracyclo[10.3.1.0%'".0**lhexadeca-2(11),3,5,7,9-
pentaene;
5,8,14-triazatetracyclo[10.3.1.0>"".0**Jhexadeca-2(11),3,5,7,9-pentaene;



6, 7-d inmethyl-5, 8,14-triazatetracyclo[ 10.3.1.02' 11.04' 0]
hexadeca-2(11), 3, 5, 7, 9- pentaene; 5,8,1

4-tri azatwortaoyoho[ 10. 3. 1. 02, 11. 04, s] hexadeca- 2(11), 3, 5, 7 peTaBsv@erse; WO
02/ 069948 PCT/1B02/00515 -42 | 4-nmethyl g5,

8, 14-triazatetracycl o[ 10. 3. 1. 02' 11. 04. 9] hexadeca- 2(11), 3,5, 7, 9- pent aene;
5-oxa-7,13-diazatetracyc|0[9.3.1.02,10.04'8] pentad eca-2 (10), 3, 6,
8-tetraene; 6-nethyl-5-oxa-7,13-diazatetracyclo[9.3.1.02, 10. 04" 8]

pent adeca- 2( 10), 314fm§thy|55 8, %-'ir‘?a%ﬂfétra cyclo[10.3.1.0%".0**Jhexadeca-2(11),3,5,7.9-
4-chl oro-10-azatricyclo odeca-2(7),3,5-triene,

10- azatri cy ®EBREENS. 1. 02' 7] dodeca 2(7) 3, 5- tr| en 4-yl cyani de;
1-(10-azatri cycl @L&@% %3 Q%ZZMQ 93926&10%451 éﬁth@ébaéz(yé))séseémﬁne 1

0-azatri cycl o[ 6.3 dodeca- @é{ 21@%

7- met hyl - oxa 661rsefavla'%a¥%?ﬂandﬁaa rgeElof9 §o-of lpeai]aaé?ﬁ 24d8b&bB-4(8) , 6, 9-

tetraenej ?55[ flei choor o- 10-azatri cycl 0[6 3. 1. 02' 7] dodeca-2(7),3,5-tri ene;
7.

11- azatrl cyc 3.1.02' 7] trideca-2( 2} 5-triene-5-carbonitrile;
1-[11- azat ri cycl éfchi@o-1Ogzatricydleld b0 dpsiecn-3(7).85eiem y | j - 1- et hanone; 15

1-[11-azatricycl Qhhzduit af[gamz%%eeca?é@a%utﬁéﬁ.m(weya'amuél] 1- propanone;
4-fluoro-1 1 -azatricy CY 7) S-trlene5carbon
itrile; 5-fl 1-(10- azatrlcyclo[G 3.1.0% ]dodeca -2(7),3,5-trien-4-yl)-1-ethanone,

uoro-11-azatricy f ha ) . t4i.i ene-4-carbonitrile;
6- met hyl - 7-t hi a- %%_Ztr%ézf%[t@é1rt]écfdg%ﬁzg 5)5, tﬁemd 048]

hexadeca0 2( 10) 3, 79methylkEoxanbig- dlag@tetracyclo[Q 31. 02%’ o* ]pentadeca -2,4(8),6,9-

6- met hyl - ,:Ia%ngrl azatetracycl o[ 10. 3. 1. 02, 10. 04' 8] hexadeca-2(10), 3, 5, 8-
tetraene; 6 7 met hyl -5, 7, 14- trlazat racyclo 10. 3. 1. 02" 10. 04

8] hexadeca- 2( 10) A$-gicljorort3-pzatfiyclof. 3.1 Q ega2{ B3 %bippeo[ 10. 3. 1. 02'

10. 04' 8] hexadec s 2br . ,
5, 6-di et hyl - ql%(z%{rp%:a(;z)fo aﬁgﬁﬁﬁ%g) :55 trésagelS caétignél exadeca-2(10), 3,6, 8
- tetraene; 5- rretHW-agatncndp[? Bi1 ﬁ@r@%ﬁeﬁ trien®-yii-bethaoory, 8

] hexadega- 2( 10), 3. 2.7 - -5-v|}-1-

6-(tri flqﬁor onet h% [% %zatﬁ@}cﬁ@??zﬁ %l]glzdgf:%tz 7;335 T”e[’ > }8] ! pr°p8r2'°”1eo 04
8] hexadeca- 30 26-1@)3[’(81 s-agatflgtclrééaé .0% ]trldeca-2(7) 3,5-triene-5-carbonitrile;

5-fluoro-11-azatricyclo[7.3.1.0*Jtrideca-2(7),3,5-triene-4-carbonitrile;
6-methyl-7-thia-5,14-diazatetracyclo[10.3.1.0%'°.0*®Jhexadeca-2(10),3,5,8-
tetraene;
20 6-methyl-5,7,14-triazatetracyclo[10.3.1.0>"°.0*®|hexadeca-2(10),3,5,8-
tetraene;
6,7-dimethyl-5,7,14-triazatetracyclo[10.3.1.0%"°.0*®|hexadeca-2(10),3,5,8-
tetraene;
5,7,14-triazatetracyclo[10.3.1.0%'°.0*®lhexadeca-2(10),3,5,8-tetraene;
25 5,6-dimethyl-5,7,14-triazatetracyclo[10.3.1.0%'°.0*®|hexadeca-2(10),3,6,8-
tetraene;
5-methyl-5,7,14-triazatetracyclo[10.3.1.0%'°.0**]hexadeca-2(10),3,6,8-
tetraene;
6-(trifluoromethyl)-7-thia-5,14-diazatetracyclo[10.3.1.0>"°.0**]hexadeca-
30  2(10),3,5,8-tetraene;
5,8,15-triazatetracyclo[11.3.1.0%"".0**]heptadeca-2(11),3,5,7,9-pentaene;
7-methyl-5,8,15-triazatetracyclo[11.3.1.0*'".0**|heptadeca-2(11),3,5,7,9-

pentaene;



5,8,15-triazatetracycl o[ 11. 3. 1. 02, 11. 04' 9]

hept adeca-2(11), 3,5, 7, 9- pent aene; 7-nethyl -5, 8,

15-tri azawetacypes o[ 11. 3. 1. 02' 11. 04' 9] hept adeca- 2(11), 3, 5pcraBoy®Atsaene; WO
02/ 069948 PCT/1B02/ 00515 -43 6-net hyl - 548,

15-tiazatetracycl o[ 11. 3. 1. 02' 11. 04' 0] hept adeca-2(11), 3,5,7,9- pentaene; 6,
7-dinmethyl -5, 8,15-triazatetracyclo[ 11.3.1.0211 .04'x] heptadeca-2 (11), 3,
5, 7, 9- pentaene; 5 7-oxa-5, 14-di azatetracycl o[ 10.3.1.02' 10. 04

8] hexadeca- 2( 10) B3metr§r-5 8MEaRRtetrac c|00[11 3.1.02"".0*heptadeca-2(11),3,5,7,9-
6- met hyl - 7- oxa- 5, 14- dirazat et racycl of’ 1. 02' 10. 04' 8] hexadeca-2(10), 3,5, 8-

t etraene; 59%%3?9?»7 oxa- 6, 14-di azatetracycl o[l 0.3.1.02, 10. 04

8] hexadeca- 2( 10) ,g37-gimelnyl 55, 1518R8ateikak RN 02".0*%he tadeca-2(11)3579-
6- net hyl - 5- oxa- 7, 14- di azat etracycl o] 1 02, 10.0 ]hexadeca 2(10) 3, 6, 8-

t etraene; pentaene;

[ ety 55 oxa. O Adeth T ABLEARNELRI001 0 PaBRREe b RED) 3 0. 5

tetraene 4,5-difluoro-11-azatricyclo[7 ) 4 eca- 2 Strlene
15 4-chl oro-5-f &m@ﬂw&?ﬂwﬁﬂﬁﬂiﬂa&ﬂrﬁcmwoééoﬂ r hasadecay( @55 triene;
5-chl oro- 4- f% %Q‘%O 11-azatricyclo[7.3.1.02,7]trideca-2(7), 3, 5 triene;

4- (1- et hynyl | uoro-11-azatricyclo[7.3.1. 02, 7d4t8r| deca- 2 7 3,5-triene;
5- (1- et hynyl ) - 4- fS-metyl-T-oxarf ddrdiagatateryclel18.39 0 ]hééiqﬁcé'(z%‘) @;% triene;
5, 6-difluorq ‘;l%e]., zaza-tricyclo[7.3.1.02 7]tr|deca 2,4,6-triene;
6-trifluorone I'>11-aza-tricyclo[7.3.1.02 % ca246tr|ene

6- met hoX- 11- aza- &me&ybfﬁ@[@?a41dla¥a'tetriﬂpqup[aj%éé Trexadecawfitd).3,6.8-
11-aza-tricyglal.g. 3. 1. 02 7]tr|deca 2(7), 3,5-trien-6- oI

6-fl uoro-11- azatncgﬂlo[? 1.02, 7]trideca- 2(2?0)4
11-aza-tri cycl o] 7-Bethybora-6ritdlaaterrycial18 3¢ eH élhexadeza 2(10),3.6,8-

4-nitro-11- 3zasdke |cyclo[7 3.1.02 7]tr|deca 2(7),3,5-triene;
5-nitro-11-aza- trlcyclo[7 3.1.02 trideca-2(7 3,5-triene; 5-fluoro-1 1
-aza-tricycl o[ 7. 3,5diflgoro-17tazairicyel 29(179 ﬁr'@?qara( 5-trigng:

6- hydr oxy- 5- met h%%l&ro%—ﬂ:ﬁ%@ﬂ%&&t}‘g){cﬂ[fsa e %ﬁ)@'fﬂf?@ﬁe 2(7),3,5-triene

and their pharmaceuti cal accept abl e sal ts, tical isomers. 30

11. The phar naceLﬁ-ﬁi'ﬂ@[‘p-Acﬂnqﬁ@é 1taﬁétﬁ0m0[?: Bdidn llrldepar20mﬁeﬁ1 reRd NRPA i s
4-(1-ethynyl)-5-fluoro-11-azatricyclo[7.3.1.0% 7]tr|deca-2(7),3,5-tr|ene,
5-(1-ethynyl)-4-fluoro-11-azatricyclo[7.3.1.0%"jtrideca-2(7),3,5-triene;
5,6-difluoro-11-aza-tricyclo[7.3.1.0% jtrideca-2,4,6-triene;

20 6-trifluoromethyl-11-aza-tricyclo[7.3.1.0>"Jtrideca-2,4,6-triene;
6-methoxy-11-aza-tricyclo[7.3.1.0*"Jtrideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.0*"Itrideca-2(7),3,5-trien-6-ol;
6-fluoro-11-aza-tricyclo[7.3.1.0%"|trideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.0*"Jtrideca-2(7),3,5-trien-5-0l;

25 4-nitro-11-aza-tricyclo[7.3.1.0* Jtrideca-2(7),3,5-triene;
5-nitro-11-aza-tricyclo[7.3.1.0*"}trideca-2(7),3,5-triene;
5-fluoro-11-aza-tricyclo[7.3.1.0%"]trideca-2(7),3,5-triene; and
6-hydroxy-5-methoxy-11-aza-tricyclo[7.3.1.0*"]trideca-2(7),3,5-triene and

their pharmaceutically acceptable salts and their optical isomers.

30 11. The pharmaceutical composition of claim 1, in which the NRPA is

selected from the group consisting of:
9-bromo-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2-a][1,5]diazocin-8-one;
9-chloro-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2-a][1,5]diazocin-8-one;
9-flouro-1,2,3,4,5,6-hexahydro-1,5-methano-pyrido[1,2-a][1,5]diazocin-8-one;



selected fromthe group consisting of:
9-brono-1, 2, 3, 4,5, 6- hexahydr o- 1, 5- net hano- pyrido[ 1, 2-a][ 1, 5] di azoci n- 8- one;
9- chl or 0-WP228694%, 6- hexahydr o- |, 5- met hano- pyri do[ 1, 2- a] [ PCHIHO2Z061S n- 8- one

, -44-

9-flouro-1, 2,3, 4,5, 6-hexahydro- 1, 5- met hano- pyrido[ 1, 2-a] [ 1, 5] di azoci n- 8- one
; WD 02/ 069948 PCT/ | B02/ 00515 -44

9-acetyl -1, 2, 3, 4,5, 6- hexahydro- 1, 5- net hano- pyri do[ 1, 2-a] [ 1, 5] di azoci n- 8- one

g-acetyl-1 2,3.4,5,6-hexahydro-1,5-methano-pyrido[1,2-a 15d|azocm 8-one;
9|0d0123456hg<aé9r0- 5m¥t hano- [y 2[ ‘J]_]‘[g di azoci n-'8- one;

9-cyano- 1, 2, 3, 4, S-ededxdbg G:Gheaxabyeret HaRs WPTRXB‘FQ“?% 5idiazaginz8-804;n- 8- one;

9- car bonet hoxy-1, 1. - -
oyt dol 1. 2al[1. 5]93|ya%zn§c1?% ?4['536&}%5/&0 1, SRR ridS[ 1,2-a][1,5]diazocin-8-one;

9- car boxyal dehyde-aarbomethory-6.2i54a.Ayexahyorss] Semaiiane-
pyri do[ 1z2a] @

9-(2, 6- d|’5fl ﬁﬁdﬁhgﬁ@fgﬂi&oan%‘a 6- hexahydro-1 , 5- met hano-

pyrido[ 1, 2a] [1, 5]Qj¢afb@maidebydﬂqb2 3155,6-hexahydro-1,5-methano-

9- phenyl - ﬁ?‘g I . 5- met hano- pyri do[ 1, 2a] [ 1, 5] di azoci n- 8- one;
9-(2-fl uoro eﬂ@lﬂéaﬁ:[g ¥@ 800 exah dr o- 1, 5- net hano-

pyrido[ 1, 2a] [1, 5]9:](23&-dtﬂu<progheny§ -1,2,3,4, 5 6-hexahydro-1,5-methano-

6- met hyl - 6%'8%[52%13[??@%0&'% gdiazatetracycl o[ 9.3.1.02'1 0.04' 8] pentadeca-

2(10), 38tr|en oro-1 0-aza-tricyclo[6.3.1 .02,

7] dodecd02( 7) , 3, S-phenyhs.2,3,45 briexaysrostmghanc-pyridell. 29li Sjdinzscin-gone;. 02,

7] dodeca-2(7), 3, Rl Qﬁjﬁfr i 3.1 .02, 7]dod
eca-2(7), 3, 5- t;&?}nzgi[ldsagém}b#g{‘ml'?g,r’gsﬁ%ﬁ(ru az%?g’f'?g@ 0[9.371. 02, 10. 04,

8] pent adeca-@(iday , azoeinta@nse; 20

6, 7- di net hyl -5, 8, t Ao -2(11),3,5,7
, 9- pent aene; 5 861'%%{{)4[ ??@égtcg%ﬁi/c{jé % réq@%[)glél(% 0%}3 exadeca- 2(11),
3,5,7, 9- perﬁ(a@rﬁe&trleﬂeoxa 7, 13- d i azat etracycl 0[9.3.1.02,1

. 04 8] peltgt adeca %ﬁ-ﬂxg%ro%ﬁaz [egﬂigw]d%f g%tzt%ls Reidnd- 7 13-d iazatetracycl

0[93 25tetraene 1
0-azatri cycl o[ 6 %-&lﬂu@@meﬂ‘]yawecaammqlﬁﬁ '502t7}d06ﬁ0312(79 3,§yta¢nﬁde

I1 azattcyel of 7 SR AprE GRS RNt lbe S eae Y ) T e
1-[ 11- azat ri cycl d-medhyit5 g2 3iazatatecyciolp3)1.67" %O‘f ineé‘tﬁdscqrfzﬂmﬁétaﬁanone
tetraene;

20 6,7-dimethyl-5,8,14-triazatetracyclo[10.3.1.0>"".0*Jhexadeca-2(11),3,5,7,9-

pentaene,
5,8,14-triazatetracyclo[10.3.1.0*"".0**|hexadeca-2(11),3,5,7,9-pentaene;
5-oxa-7,13-diazatetracyclo[9.3.1.0%'°.0*®Jpentadeca-2(10),3,6,8-tetraene;
6-methyl-5-oxa-7,13-diazatetracyclo[9.3.1.0%'°.0**|pentadeca-2(10),3,6,8-

25 tetraene;
10-azatricyclo[6.3.1.0>"]dodeca-2(7),3,5-trien-4-yl cyanide; -
1-(10-azatricycio[6.3.1.0*"]dodeca-2(7),3,5-trien-4-yl)-1-ethanone;
11-azatricyclo[7.3.1.0*|trideca-2(7),3,5-triene-5-carbonitrile;
1-[11-azatricyclo[7.3.1.0*"|trideca-2(7),3,5-trien-5-yl}]-1-ethanone;

30 1-[11-azatricyclo[7.3.1.0*"|trideca-2(7),3,5-trien-5-yl]-1-propanone;
4-fluoro-11-azatricyclo[7.3.1.0%"Jtrideca-2(7),3,5-triene-5-carbonitrile;
5-fluoro-11-azatricyclo[7.3.1.0%trideca-2(7),3,5-triene-4-carbonitrile;
6-methyl-7-thia-5,14-diazatetracyclo[10.3.1.0%'°.0**|hexadeca-2(10),3,5,8-

tetraene;



30 1-[11-azatricyclo[7.3.1.02"7]trideca-2(7),3,5-trien-5-yl]-1-propanone;
4-fluoro-1 1 -azatricyclo[7.3.1 .02,

7]tri decawd(0ZpeB4H-tri ene-5-carbonitrile; 5-fluoro-1 1 - acatiBixypsiso[ 7. 3.1
.02, 7]trideca-2(7),3, 5-triene-4-carbong.rile;

6- met hyl - 7-t hi a- 5, 14-di azat etracycl o[ 10. 3. 1. 02, 10. 04 "] hexadeca-2(10), 3,5, 8
tetraene; WO 02/069948 PCT/1B02/ 00515 -45 6-nethyl -5,

14-triazatetracyclo [10.3.1.01 0.048] hexadeca-2(10), 3, 5, 8- tetraene;
6,7-d imethyl -5, 8, n%é’th&lra ﬁi@-&r@&é@ﬁy@c@im 3.02°92%1A8kéc8b(10),3,5,8-

hexadeca- 2(10), 3, 5, tetraene;

6- et hyl - 7- 5%@@5914 dlazatetracyclo[lo 3.1.02, 10. 04' 8] hexadeca-2(10), 3,5, 8-
tetraene; 6-net hslroﬁn@mré 7 h=tfadafetricpdis[a0 80l L rctadiRa bt 04,58-
hexadeca- 2(10), 3, 6, 8- tétraene;

5, 6- di uor o- €8RS tricycl o[ 7. 3. 1. 02, 7] tri deca-2, 4, 6-triene; 10
6-triflugromethyk: rﬂéth@ziaoiatis weiaeétztré’»eyao% 3 ?b@ WIodﬁﬁe&aaeee Qﬁbrs s 6-me
oxy-1l-aza-tri cyclof Jtrid éca-2 -triene; fluoro-1
-aza-tricycldpeng. 1 . 02, 7]tr|deca 2(7), 3, 5 trlene and 11
-aza-tricyclo[7. g, n%eth;Q%»onaH fA- Gﬁ%&e@é&bbﬁ&s § bP@rm“ﬁhésJadééuiz(ﬁb)?s 6.8

phar maceutically acceptable salts andtheir optical isoners.

met hod for tat®@8b®ng a cognitive disorder in a manmal, conpr|5|ng

adm nistering to | f 2, effective anount of
53-dIfIgrE 1. aﬂ%ﬁ%‘iﬂoﬁ 3.$.00krilis 2R3, ﬁr%flﬁer?é“

a conbi nation compri sing I nverse oni st and a nicotine receptor

partial 10 agoni st SGNI@FQmet@dt1r1cﬁ§éﬁ"CY§@[7e%ﬂ10\/gtﬂé§ﬁ'géeﬁ1t”ﬁﬂ%ul ators, or
vitamn E. 13. Th %éfﬁ&%ﬁl Q- ﬁg@,‘m 32, OZWe@éJQ(ﬁ)@QS fBRAOA i nverse agonist is

20 sel ected froma GABAA | nverse oni.st’ descr i bed in any of the previous

claims. 14. The AdpwY! b@zacﬁﬂéyqiﬁllﬁ" Whliridscar2 N, addepeiadsel ected from a
NRPA descri bed Wagélync%lof-,r@ @N?Ma&ésal\}l-'?@smn g_gl andhe nethod of claim 12,

wherei n a GABAA inverse agoni st and PA are adm nistered simul t aneous| y
or sequent i #leinphamgaceutically acceptable salts and their optical isomers.

th
1

15 12. A method for treating a cognitive disorder in a mammal, comprising
administering to a mammal in need of said treatment an effective amount of a
combination comprising a GABA, inverse agonist; and a nicotine receptor partial
agonist (NRPA), estrogen, selective estrogen modulators, or vitamin E.

13. The method of claim 12, wherein the GABA, inverse agonist is

20 selected from a GABA, inverse agonist described in any of the previous claims.

14. The method of claim 12, wherein the NRPA is selected from a NRPA
described in any of the previous claims.
15. The method of claim 12, wherein a GABA, inverse agonist and a
NRPA are administered simultaneously or sequentially.
25



