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AZABI CYCLI C ESTERS OF CARBAM C ACI DS USEFUL | N THERAPY Field of the
| nvention wo 97Sesg | Nvention rel ates to novel azabicyclicP@§é§ﬁﬁm£u
carbam c acids or pharmaceutically acceptabl e salts thereof, processes
for preparing them pharmaceutical conposktions cont ai ni ng them and
their use in therapy. A further object is to provide active conmpounds

whi ch are potent ligands for nicotinic acetylcholine receptors (nAChR s).
10 Background of the Invention The use of conpounds which bind

ni coti ni ¢ aceABARIONIOLEC ESTERS OFSCARBANACIAGIDS USEFUL INTHERAPYange of

di sorders invol ving reduced cholinergic function such as Al zheiner's

di sease, cognitive or attention disorders, anxiety, depression,
snoki ng cessat%&whk%égt ection, 15 schizophrenia, anal gesia,
Tourette's syndrong, an ar ki nson' s di sease has been di scussed I n

"Ni cotinic Acetylcholine Receptors: Ml ecular Biology, Chenmistry, and

e S0 iy g R e SR BN okl VBFA ) Bl DSOS " |,

“Neuronal N CQ(:&ePiaBleéﬂ&&HdtG&f,%rbé&seRﬁﬁfpﬁgﬁﬁ@ them, pharniateugicdliebmpdsitions

Perspectives, Volume 7, pp. 205-223 (1994). 20 . US Patent 5, 468, 875

di scl oses N a|camﬁmwdmrmsgmémye@c&m object jisfo pravide activeqompgunds

whi ch are cen I ' L&l | treat nent of
bl ale Sk YEanllh &7 RiChC 1B G RbIe YSRhidhs (WACKIES).

Al zhei ner' s di sease

10 Back d of the ion

The use of compounds which bind nicotinic acetylcholine receptors in the treatment of a
range of disorders involving reduced cholinergic finction such as Aizheimer’s disease,
cognitive or attention disorders, anxiety, depression, smoking cessation, neuroprotection,

15 schizophrenia, analgesia, Tourette’s syndrome, and Parkinson’s disease has been discussed
in “Nicotinic Acetylcholine Receptors: Molecular Biology, Chemistry, and Pharmacology”,
Chapter S in Annual Reports in Medicinal Chemistry, Volume 30, pp. 41-50, Academic
Press Inc., San Diego, CA (1995) and in “Neuronal Nicotinic Acetylcholine Receptors,”
Drug News & Perspectives, Volume 7, pp. 205-223 (1994).

US Patent 5,468,875 discloses N-alkylcarbamic acid 1-azabicyclof2.2.1]hept-3-yl esters
which are centrally active muscarinic agents useful in the treatment of Alzheimer’s disease

and other disorders.

25 N-(2-Alkoxyphenyl)carbamic acid 1-azabicycio[2.2.2]octan-3-yl esters are disclosed in
Pharmazie, 48, 465-466 (1993) along with their local anaesthetic activity.

N-Phenylcarbamic acid 1-azabicyclof2.2.2]Joctan-3-y] esters substituted at the ortho position
on the phenyl ring are described as local anaesthetics in Acta Pharm. Suecica, 7, 239-246
3 {(1970).



25 N (2- Al koxyphenyl)carbam c acid 1-azabicycl o[ 2. 2. 2] octan-3-yl esters

are di.sclosed in Phar mazi e, 48, 465-466 (1993) along with their | ocal
anaest hetic activity. N- Phenyl carbam ¢ acid

1- azabi cycl ngopcClt an-3-yl esters substituted at the ort Qsition

on the phen;.ll{‘%rgi;ng are described as |ocal anaesthetics in Agﬁ‘ﬁw*ﬁ

Sueci ca, 7, 239-246 30 (1970). 2 WD 97/ 30998 ‘
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Di scl osure of the Invention According to the invention we provide a

conpound of formula 5 [err]

Disclosure of the Invention

According to the invention we provide a compound of formula

X
A/ \fY
NH
/G‘D
143
X E
R;
R,
wherein:
Ails
10
~R R,
N 6\/ or g%{ ;
i m v v
XisOorS;
YisOorS;

15 G and D are independently nitrogen or carbon with the proviso that no more than one of G,
D, or E is nitrogen;
EisNorC-Ry;
R] is hydrogen or methyl;
R3 is hydrogen or fluoro;

20 Rga is hydrogen, halogen, C; to C3 alkyl, -ORs, -CN, -CONHj, -COsR3, -NRsR or phenyt
optionally substituted with one to three of the following substituents: halogen, C; to C,
alkyl, -NO;, -CN, or -OCH;;



\-7'\herein: Ais Jerr] Xis QorS; YisOorS;, 15 G and D
are independently nitrogen or carbon with the proviso that no nore than one
of G D, or Eis nitrogen; Eis Nor CR4; Rlerr] is hydrogen
or methyl; woddsgdkl IS hydrogen or fluoro; 20 Rerr] is hpydi39nioos

rﬁ to (ferr] alkyl, -OR[err], -CN, -CONH err], -COerr|]Rerr],

hal ogen, (e

-NR[err]R err] or phenyl optionall;_t‘ substituted with one to three of
the foll owi ng substituents: halogen, (Jefr] to (err] al kyl, -NJerr],
-CN, or -OCH err]; WO 97/ 30998
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Ry4 is hydrogen, halogen, Cj to C3 alkyl, -ORs, -CN, -CONH,, -CO2Rs, -NRsR¢ or phenyl

optionally substituted with one to three of the following substituents: halogen, C, to C;

alkyl, -NO,, -CN, or -OCHj;

or R and R; or R; and R, may together represent 2 fused phenyl ring optionally substituted
s with one or two of the following substituents: halogen, C, to Cs alkyl, -NO,, -CN, or

-OCH;;

Rs and Rg are independently hydrogen or C| ta Cj3 alkyl;

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

10 The compounds of formula I are potent ligands for nicotinic acetylcholine receptors.

Unless otherwise indicated, the term “C}-C3 alkyl" referred to herein denotes a straight or
branched chain alkyl group having from'1 to 3 carbon atoms or a cyclic alkyl group having
3 carbon atoms. Examples of such groups are methyl, ethyl, n-propyl, i-propyl and

15 cyclopropyl.

Unless otherwise indicated, the term "halogen” referred to herein denotes fluoro, chloro,

bromo or iodo.

20 Preferred compounds of the invention are compounds of formula I wherein A is formutla II
or I'V; R) is hydrogen; X and Y are oxygen and G, D, and E are carbon.

Particularly preferred compounds of the invention include the following:

25 N-phenylcarbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-(4-bromophenyl)carbamic acid 1-azabicyclof2.2.2]Joctan-3-y} ester;
N-{4-methyiphenyl)carbamic acid 1-azabicyclo[2.2.2Joctan-3-yl ester;
N-{4-methoxyphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-y] ester;
N-(3,4-dichlorophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;

3 N-(4-cyanophenyl)carbamic acid 1-azabicyclo[2.2.2Joctan-3-y} ester;



Rlerr] is hydrogen, halogen, Cferr] to (Jerr] alkyl, -ORerr], -CN,

-CONH err], -CJerr]Rerr], -NRerr]Rerr] or phenyl optionally
Substituted with one to three ofthe foll ow ng substituents: hal ogen, ([err]
to err] woordbde¥! . -NJerr], -CN, or -OCCH err]; orr,gk&r,.; d
Rlerr] or Rlerr] and R err] may together represent a fused pheny !?'inng

optionally substituted s wth one or t of the follow ng substituents:
hal ogen, C[err] to CJerr] alkyl, -Nderr], -CN, or -CCH err];

Rlerr] and Rl err] are independently hydrogen or Cerr] to (Jerr] alkyl;
or an enantioner thereof, and pharnmaceutically acceptable salts thereof

10 The conpNiphesyldatbamity atid BadabidydiolR 2! §litbtahi3geder; f or nicotinic
acetyl choline receptors. . Unl ess .ot herwi se ir}di cated, the term *Cl-C3
al kyl " r ef er Nd&meghongpheny]catbamicasid ] -azpbigyc -2~3f°°‘“"‘ Yig#tehched chain al kyl -

group havi ngyt iokRbainit 3L 9 Azak /8l kyl group having 3
car bon atonsgw-ﬂlgx% es “3?‘93‘3?32 gro%g@[%'zeﬁﬁaﬁﬂ, tsg"lthyl , h-propyl, i-propyl
and 15 cycl Ng2eaqysidyl)carbamic acidi Hazabicyolof:2. 2josmni3ndestert ed, the term "hal ogen”
referred to herei notes. flyaqro, .ch ronp or iodo. 20
Preferredic mﬂﬁ!‘?ﬁuﬁa‘cm‘agrﬁlﬂmﬂﬁémt?ﬁggﬂm formula | wherein A
is formula I{. lcarfaimid abi faLTHi' A8 ﬂ?% 184 Y are oxygen and G D,
and E are car gﬁy %dé?}&ﬂcu a‘?fng'e errg§ conpounds of the invention
:ncl ug_e thle anhbmdaartg,nuz 2' 'cacRE(B 3|S)dl-pmuycl’ o2 2joctan-3yl ebter; nenyl) Car »
-azabi cyc 2. ctan-3-vyl, .ester: - br onophenyl ) car bam ¢ aci

1- azabi cycl g#%%}@@?@ﬁm?'éf‘ 1é’§f‘§7¥d°[2‘2'2}°§’¥'§-' ¥l phenyl ) carbam c acid
1- azabi cycl oNdmRbiplengiycarbamic/dciccEhAbicyclof2.2. 2)bct#h-31lebrex Y pheny| ) car bami ¢ aci d

1- azabi cycl okZ. 2.2]octan-3-yl ester,
: 10 -(3-quinolinyl)carbamic acid 1-azabicyclo{2.2.2]Joctan-3-yl ester.

More particularly preferred compounds of the invention include the following:

N-(4-bromophenyl)carbamic acid 1-azabicyclo[2.2.2]Joctan-3-yl ester;

15 N-(4-methylphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-(3,4-dichlorophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-y] ester;
N-(m-biphenyl)carbamic acid 1-azabicyclo[2.2.2Joctan-3-yl ester.

Other compounds of the invention include:

20
N-(2-fluorophenyl)carbamic acid 1-azabicyclo[2.2.2)octan-3-yl ester;
N-(3-fluorophenyl)carbamic acid 1-azabicycio][2.2.2]octan-3-yl ester;
N-(4-fluorophenyt)carbamic acid 1-azabicycio[2.2.2}octan-3-yl ester,
N-(4-chlorophenyl)carbamic acid 1-azabicyclo[2.2.2]Joctan-3-yl ester;

25 N-(3-chlorophenyl)carbamic acid 1-azabicycio[2.2.2]Joctan-3-yi ester;
N-(3-bromophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-(3-chloro-4-fluorophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl estet;
N-(4-chloro-3-fluorophenyl)carbamic acid 1-azabicyclo[2.2.2)octan-3-yl ester.



N- (3, 4-di chl orophenyl )carbam c acid 1 -azabicycl o[ 2. 2. 2] octan-3-yl ester;
30 N-(4-cyanophenyl)carbam c acid 1-azabicycl o[ 2.2. 2] octan-3-yl ester;
1\é\tD 97/ 30998
CT/ SE97/ 002 SEYT00
N- phenyl car b%’gﬂggfd 1- azabi cycl o[ 2. 2. 1] hept an- 3-yl ester ;PCT 4
N- ( 3- met hoxyphenyl ) carbam ¢ acid | -azabi c%/cl o[ 2.2.2]octan-3-yl ester;
N- phenyl t hi ocarbam ¢ acid | -azabi cycl o[ 2.722. 2] oct an- 3-yl ester;
N-(2-pyridyl)carbam c acid 1-azabicyclo[2.2.2]octan-3-yl ester; 5
N- (1- napht hyl )carbam c acid | -azabicycl o[ 2. 2. 2] oct an- 3-yl ester;
N- phenyl car baxbardiﬁg' o th&inyertion aedfurther Ipn{vﬁe& pegeess fanth8 preparatioreof compounds
N- phenyl car ba acjd S) - 1-azabic 2. t an- 3- er
N-(4- pyri dyI) t“&‘g? HO%%%T’Q g"@f {"é{‘ﬁ Ptalégfagtﬁtiheréof
N- ( m bi phenyl ) carbami ¢ acid | -azabicycl o[ 2.2.2] octan-3-yl ester; 10
N- (3-qui nolinyl)carbam c acid 1l-azabicycl o[ 2.2.2]octan-3-yl ester.
Mor e parti cul MethodpoftHreparswnconpounds of the invention include the
fol | ow ng: N- (4- br omophenyl ) car bam ¢ aci d
1-azabi cycfo[ 2. 2. 2] octan-3-yl ester, 15 N-(4-nethyl phenyl)carbanic acid
1- azabi cycl of 2 ﬂ&'bf?briﬁhlaq be prepared Atchrdi :slmﬁamhpsme)neqr bani ¢

acid 1l-azabicyclo 2] oct an- 3 ester; (m bi phenyl ) car bani ¢ acid
1- azabi cycl o[smpomdasthemys Iegxeemcnonschemesmm 4sXo¥, 61, E,

I nvention i NCRUGE" Rs, R4, Rs, and Re, unless otherwise indicated, are as defined above for formula L.
10 Method a)

Scheme 1

Z=y=ed
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13
Compounds of formula I may be prepared from the condensation of 2 compound of the
formula VI with an isocyanate or isothiocyanate of the formula VII in an inert solvent in the
presence of a catalyst. Suitable inert solvents include ethers, for example, diethyl ether,
tetrahydrofuran or dioxane; acetonitrile, toluene, N,N-dimethylformamide, and N-

20  methylpyrrolidin-2-one. Preferably the solvent is acetonitrile. Suitable catalysts include
tertiary amines such as trialkylamines, for example, triethylamine; 1,8-
diazabicyclo[5.4.0Jjundec-7-ene (DBU), and 1,5-diazabicyclo[4.3.0lnon-5-ene (DBN),
preferably triethylamine, or dibutyltin dilaurate. The reaction is usually conducted at a
temperature from about 25 °C to about 154 °C, preferably about 25 °C to about 85 °C and



~

20 N- (2-fl uorophenyl ) carbam c acid 1-azabicycl o[ 2. 2. 2] oct an- 3-yl

ester, N- ( 3-fl uor ophenyl ) carbam c acid 1-azabicycl o[ 2. 2. 2] oct an- 3-yl
ester; N- (4-fl uorophenyl)carbam c acid 1-azabicycl o[ 2. 2. 2] oct an- 3-yl
ester; Wd #3pdeg or ophenyl ) carbam ¢ acid 1-azabicycl of 2. é-'l%]ﬂ%ﬁoiﬂ' 3-vyl
ester; 25 N- ( 3-chl orophenyl ) carbam ¢ acid 1-azabicycl o[ 2. 3-vyl
ester; N- ( 3- br onophenyl ) carbam ¢ acid | -azabi cycl o[ 2. 2. 2] o¢t an- 3-yl
ester; N- ( 3-chor o- 4-f | uor ophenyl ) carbam ¢ aci d

1- azabi cycl o[ 2. 2. 2] oct an- 3-yl| ester;

N- (4-chl oro- 3-fl uorophenyl)carbm c acid 1-azabicycl o[ 2. 2. 2] oct an- 3-yl
ester. at & press@® 9f/b8@3HB to about three atmospheres, preferably at ambient pressure

PCT/ SE97/ 002 5 Accs)rdi ng to the invention, we further provide a
process for t bP’é’rﬁ?‘ﬁ of conpounds of formula I, and enantioners
t hereof and pharmaceutically acceptable salts thereof. Met hods of
Prepar ati on The corrpounds of fornmula | nmay be prepared according to
t he met hods dvietiedidne Scheme 2, and Schene 3. In the reaction

Sty ST AN AL

above for formula I. 10 Method a)

Scheme 2

O=

N NH__G.
A-XH—» BH,-A-XH + );/ )/\r — Ir’.?
. m R; N

R,

10 vl ) X I

A compound of formula I may be prepared from a compound of formula IX via removal of
the borane complex in a compound of formula IX using acid in an inert solvent. Suitable

15 acids include mineral acids, for example, hydrochloric and hydrobromic acid; preferably
hydrochloric acid. Suitable inest solvents include Cj to C4 alcohols and acetone; preferably
acetone. The reaction is usually conducted at a temperature of about -10 °C to about 50 °C
preferably at about 0 °C to about 25 °C.

2 Compounds of formula IX are novel and can be prepared from the condensation of a
compound of the formula VIH with an isocyanate or isothiocyanate of the formula VII in an
inert solvent in the presence of a catalyst. Suitable inert solvents and catalysts, and reaction
conditions are the same as described under method (a) above, for the condensation of the
compound of formula VI with the compound of formula VII.



Scheme 1 [err] Compounds of fornula | may be prepared from

t he condensation of a conpound of the formula VI with an isocyanate or
I sot hi ocyanate of the forrmula VI1 in an inert solvent in the presence
of a catal yStyoSiebaab! € i nert solvents include ethers, for gxpsihmazesli et hyl
et her, tetrahydrofuran or di oxane; acetonitrile, toluene

N, N-di nmet hyl f ormam de, and N- 20 net hyl p%(rrol i di n-2-one. Preferabl y the

solvent is acetonitrile. Suitable catalysts include tertiary am nes

such as trial kyl am nes, for exanple, triethylamne; 1, 8-

di azabi cycl o[ 5. 4. O] undec-7-ene (DBU), and 1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene

(DBN), preferably triethylamne, or dibutyl ti n dilaurate. The reaction
erature from 25 C t.0

L LY SOt o s v SRS St SR Sl Vi
gg?ggg? 1 00208® novel and may be prepared via the treatment of a compound of formula VI gvith an
' equimolar amount of borane in tetrahydrofuran at about -10 °C to about 25 °C, preferably
s at about 0 °C. Extractive work up affords a compound of formula VIII which is generally
used directly in the next step of the reaction sequence.
Compounds of formula VIII may be used as starting material in condensation reactions as

well as starting material in a synthesis of a ligand for nicotinic acetylcholine receptors.

18 Method c)
Alternatively, compounds of formula I can be prepared as outlined in Scheme 3.

Scheme 3
g XYY

HN Y NH _G
Py, &
1 + + AXH —» "
~ _E L L ~UE

R; R;
R, R,
13 X1 X Vi I

A compournd of formula I may be prepared from the sequential reaction of a compound of
formula X1 with a carbonyl donating compound of formula XTI, wherein Y is as defined
above and L is a leaving group, for example, chioride or imidazole, followed by immediate

20 reaction of the resulting mixture with a compound of formula VI all done in the presence of
a basic catalyst in an inert solvent. The preferred compound of formula XTI is
carbonyldiimidazole, Suitable bases include trialkylamines, for example, triethylamine; 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU), and 1,5-diazabicyclof4.3.0}non-5-ene (DBN);
preferably triethylamine. Suitable inert solvents include N,N-dimethylformamide,



at a pressure of about one to about three atnospheres, preferably at

anbi ent pressure (about one at nosphere). Met hod b)
Alternatively, a conpound of fornula | can be prepared according to Schene
2. 97/30998 Schene 2 [r

A conpound gpforrrul al may be prepared froma conpound of PR M X via
renoval of t he borane conplex in a conpound of forrmula I X using acid
in an inert solvent. Suitable 15 acids ithclude mneral aci ds, for exanple,
hydr ochl ori ¢ and hydrobrom c acid; preferably hydr ochl ori ¢ aci d.
Suitable inert solvents include CJerr] to (Jerr] al cohols and acetone;

preferably acetoniuilé,RkiRAES for Eanpl€ ddishytirofufan dfid dibkibe Cantl Aodtbuns] praferdbly
tenperature of about -10[err]C to about 50[err]C, preferably at about

O[err] C to casetgnitrie|Thergaction is pyially sopdusterns agempesttingifom gbout 25 Hotpaaboutnd can
be prepared 1f5r4Q@, &Q&&W&S&%%% aBdut 85 °C and at a pressure of about one to about

three atmospheres, preferably at ambient pressure (about one atmosphere).

Compounds of formulae V1, VII, XI and XII are either commercially available or may be
prepared by methods known to one skilled in the art.

The compounds of the invention and intermediates may be isolated from their reaction
1 mixtures, and, if necessary, be further purified using standard techniques.

Acid addition saits of the compounds of formula I which may be mentioned include salts of
mineral acids, for example, the hydrochioride and hydrobromide saits; and salts formed with
organic acids such as formate, acetate, maleate, benzoate and fumarate salts.

15
Acid addition salts of compounds of formula I may be formed by reacting the free base or a
salt, enantiomer or protected derivative thereof, with one or more equivalents of the
appropriate acid. The reaction may be carried out in a solvent or medium in which the salt is
insoluble or in a solvent in which the salt is soluble, for example, water, dioxane, ethanol,

20 tetrahydrofuran or diethyl ether, or a mixture of solvents, which may be removed in vacuum
or by freeze drying. The reaction may be a metathetical process or it may be carried out on

an ion exchange resin,

The compounds of formula I exist in tautomeric or enantiomeric forms, all of which are

2s  included within the scope of the invention. The various optical isomers may be isolated by
separation of a racemic mixture of the compounds using conventional techniques, for
example, fractional crystallization or chiral HPLC. Alternatively the individual enantiomers
may be made by reaction of the appropriate optically active starting materials under reaction
conditions which will not cause racemization.

30



conmpound of the formula VIIl with an isocyanate or isothiocyanate of the
formula VIl in an I nert solvent in the presence of a catalyst. Suitable
isnert solvents and catal ysts, and reaction conditions are the sane as
descri bed undgipdyBhdagd (a) above, for the condensation of t%,s 7@8@)0“”(1
of formula VI with the conpound of fornmula VII. 5% 98
PCT/ SE97/ 00294 7

Compounds of formula VIII1, which is the bograne conpl ex of a conpound of
formula VI, are novel and nay be prepared via the treatnent of a
conpound of forrmula VI with an equi nol ar anmount of borane in

t et r ahydr of ur alatesmediase gompoupdsalsocexishin enantiomeri¢ foans gndanayibapped aspurified about
O[err]C Extractive work up affards a compound of formula VIII which is
genetal ly CTaROmeR: FAEIpLes o, hext step of the reaction sequence.
Compounds of fornula VIII may be used as starting material in condensation
reactions as .. well as starting material in a synthesis of a ligand for
ni cotini ¢ acetYilithol i ne receptors. 10 Method c) Al ternatively,

conpounds of fornmula |I can be prepared as outlined in Schene 3.
Schenme 3 [err]
The compounds of formula I are agonists of nicotinic acetylcholine receptors ["Nicotinic

Acetylcholine Receptors: Molecular Biology, Chemistry, and Pharmacology”, Chapter § in
Annual Reports in Medicinal Chemistry, Volume 30, pp. 41-50, Academic Press Inc., San
Diego, CA (1995)]. While not being limited by theory, it is believed that agonists of the a7
10 nAChHR (nicotinic acetyicholine receptor) subtype should be useful in the treatment or
prophylaxis of psychotic disorders and intellectual impairment disorders, and have
advantages over compounds which are, or are also, agonists of the a4 nAChR subtype.
Therefore, compounds which are selective for the a7 nAChR subtype are preferred. The
compounds of the invention are indicated as pharmaceuticals, in particular in the treatment
15 or prophylaxis of psychotic disorders and intellectual impairment disorders. Examples of
psychotic disorders include schizophrenia, mania, manic depression and anxiety. Examples
of intellectual impairment disorders include Alzheimer’s disease, learning deficit, cognition
deficit, attention deficit, memory loss, autism and Attention Deficit Hyperactivity Disorder.
The compounds of the invention may also be useful as analgesics in the treatment of pain
20 (including chronic pain) and in the treatment or prophylaxis of Parkinson’s disease,
Huntington’s disease, Tourette’s syndrome, Amyotrophic Lateral Sclerosis and
neurodegenerative disorders in which there is dysfunction of the cholinergic system. The
compounds may further be indicated for the treatment or prophylaxis of jetlag, for use in
inducing the cessation of smoking, and for the treatment or prophytaxis of nicotine
25 addiction (including that resulting from exposure to products containing nicotine).

It is also believed that compounds of formula I may be useful in the treatment and
prophylaxis of inflammatory bowel diseases, for example, ulcerative colitis.



A conpound of fornmula | may be prepared fromthe sequential reaction of a

conpound of

XI'L, wherein Y is as defined above and L is a |eaving group, for

exanpl e, chl‘g{)'b i m dazol e, followed by inmediate 20 reaction of the
ure"wt

resulting mXx

is

carb

exanple, tri
1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene (DBN); preferably triethylam ne.
Sui t abl e i neMhus; etcodimgstoi arfuithen asphit-of iverfentidnowerprovidea compound of formuld\

97/ 30998 . .
PCT/ SE97/ 002 §%an enantiomer thereof, or a pharmaceutically acceptable salt thereof, foruseasa g
acetonitrile
acetone; pre

a tenperature from about 25[err] C to about

25[err] C o
t hree at nbsp

or

may be

10

15

20

25

formula XI with a carbonyl donating conpound of formula

onyl di i m dazol e. Suitable bases include trialkylam nes, for
et hyl am ne; 1, 8- di azabi cycl o[ 5. 4. O] undec- 7-ene (DBU),

rh@ﬁ,b&g,acgfor exanpl e, tetrahydrofuran and di oxane, and

h a conpound of formula VI all done i RETREYMP24ence of
a basic catalyst in an inert solvent. Thffopreferred conpound of - fornula Xl |

and

erably acetonitrile. The reaction is usually conducted at

154]err] C, preferably about

RPaHinE 1 Sl Pt o e B 8 i o2 ool g Rl e o)

Conpounds  of eksdioRibrathersdf,or ¥/pharmibeutiGly ¥édeptabie sl théresf, maneRimitAry ofw ai | abl e

medicament for the treatment or prophylaxis of one of the above mentioned diseases or
conditions; and a method of treatment or prophylaxis of one of the above mentioned
diseases or conditions, which comprises administering a therapeutically effective amount of
a compound of formuia I, or an enantiomer thereof or a pharmaceutically acceptable salt
thereof, to a person suffering from or susceptible to such a disease or condition.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary with
the compound employed, the mode of administration and the treatment desired. However,
in general, satisfactory results are obtained when the compounds of the invention are
administered at a daily dosage of from about 0.1 mg to about 20 mg per kg of animal body
weight, preferably given in divided doses 1 to 4 times a day or in sustained release form. For
man, the total daily dose is in the range of from S mg to 1,400 mg, more preferably from

10 mg to 100 mg, and unit dosage forms suitable for oral administration comprise from

2 mg to 1,400 mg of the compound optionally admixed with a solid or liquid pharmaceutical

carrier or diluent.

Pharmaceutical compositions

The compounds of formula I and enantiomers thereof and pharmaceutically acceptable salts
thereof may be used on their own, or in the form of appropriate medicinal compositions.
Administration may be by, but is not limited to, enteral (including oral, sublingual or rectal),
intranasal, topical or parenteral routes. Conventional procedures for the selection and
preparation of suitable pharmaceutical compositions are described in, for example,



p.repar ed by nethods known to one skilled in the at The conpounds of
the invention and internediates nay be isolated fromtheir reaction 10
m xtures, and, if necessary, be further purified using standard techni ques.

Aci d addi ti onggahhsef the conmpounds of fornmula I which may %] ned
I ncl ude salts of m neral acids, for exanple, the hydrogﬁﬁcs)rl 9§nd

hydrobrom de salts; and salts fornmed wthyj organi ¢ acids such as
formate, acetate, maleate, benzoate and fumarate salts. 15 Aci d
addition salts of conpounds of fornula |I may be formed by reacting the free
base or a salt, enantioner or protected derivative thereof, with one
or nore equi vaPhammaceyticalshdhe Sciencenf Dogage Foan Besigns”, ME.Aulten: Clamchithy be
carried out i R idin In%elt@haor medi umin which the salt is i nsol ubl e or
in a solvent in I'C € salt is soluble, for exanple, water, dioxane,
ethanol, 20 tetrahydrofuran or diethyl ether, or a m xture of solvents,

whi ch may be renoved in vacuum . or hy freeze drying. The reactjon may
be a met at het i‘%‘ﬁ?"d'ﬁgé%a@ém’qut thege\js pra 4?‘@8“%96‘!“%"?@“"_‘%1{"? BFRtBE Change

resin. f i i 3boy gn'gi‘?%’ﬁ&ﬂ'aﬁﬁfmﬁ
enantiorreri’c gﬁtﬁﬁw@@mﬂi%ﬁ%@%b@%?&jg wTthin e sé%%% of the
i nventi on. Theaicetitic acetylcholineradeptos nerroansnissibieini adndnahab chréfyrably a humemar at i on
of a racem c mxtyre of the conpounds usi ng conventjonal techniques, for

exanpl e, fracCPHRATNEANAMoRRY qf 3 ompoping,of I aspantiomes Miely the
o o By o B R R g R
wi || not caus&onditianrind gptianally @0inert pharmaceuticaliyacogt i@ grier.
PCT/ SE97/ 09294
According to a further aspect of the invention, there is provided a pharmaceutical
composition including preferably less than 80% by weight and more preferably less than
50% by weight of a compound of the invention optionally in admixture with an inert
pharmaceutically acceptable diluent or carrier.
15
Examples of diluents and carriers are: for tablets and dragees: lactose, starch, talc, stearic
acid; for capsules: tartaric acid or lactose; for injectable solutions: water, alcohols, glycerin,
vegetable oils; for suppositories: natural or hardened oils or waxes.

20 Compositions in a form suitable for oral, i.e. oesophageal, administration include tablets,
capsules, syrups and dragees; sustained release compositions include those in which the
active ingredient is bound to an jon exchange resin which is optionally coated with a
diffusion barrier to modify the release properties of the resin.

23 There is also provided a process for the preparation of such a pharmaceutical composition
which comprises mixing the ingredients.



9 I nt er medi at e conpounds al so exist in enantioneric fornms and may be
used as purified enanti oners, racenmates or m xtures. Uility
TFhe conpounds of forrmula | are agonists of nicotinic acetyl choline
receptors [ "wo$ahdeby C Acet yl chol i ne Receptors: Mol ecul ar BIO|O Y,
Chenmistry, and Pharnacol ogy", Chapter 5 in Annual Rep8FTSEIROME i ci na
Chemi stry, Volunme 30, pp. 41-50, Academ gaPress Inc., San D ego, CA
(1995)]. Wiile not being limted by theory, it is bel i eved t hat agoni sts of
the [err]7 10 NAChR (nicotinic acetylcholine receptor) subtype should be
useful in the treatnent or prophyl axi s of psychotic disorders and
inteIIectualghﬂgﬁﬂﬂﬂﬂht di sorders, and have advant ages over conpounds
which are, or are also, agonists of the [err]4 nAChR subtype.

Ther ef ore, conpounds which are selective for the [err]7 nAChR subtype are
preferred. THbe pharmacolugjralwetieityodf the conipomis of (8 ivestionhiblybe hidsud&d in the

phar maceuticals, in rticular in the treatnent 15 or prophyl axis of
psychotic di Estsgehaut belows ne el | ect ual i mpai rment di sorders. Exanpl es of
psychoti csdi sorders include schi zophrenia, mania, manic depression and
anxi ety. Exanples of |nteIIectuaI |npa|rnent di sorders include

Al zhei mer’ Iest AacAssay fonaffh ¢ : deficit, attention
deficit, menory | oss, autlsn1and Autentlon Def i ci t FNperact|V|ty Di sorder.
The conpounds of the invention nay al so be useful as analgesics in the

t r eat ment of[ﬁ g-Béhe ) . § hidg alefl€ treatnment or
prophyl axi s of Parklnson S 0 gton s dl sease, Tourette's

syndrome, Ak RP@E?‘EPIMOMIOQO solmnek of cold homogeniratierinfiet (HE:

Compounde” mos ke Y Eolel “éi“@ﬁffsﬁﬂwﬁanh@ﬁy@?@héﬂﬁﬁ%ﬁgéﬁkﬁﬁ waf

etla f or KiOh5: H 7.4 G or the
J o o 2 ). (The bﬁg i ne 25 add%ugtlosnﬁ?ﬂ&aglm?jw%

treatment or prophylaxis of nico ncl udin

resul ting frmw\teé apd thepellet re-oxiratied The pmlebmpnm)ttmtswere is al so
bel i eved tha ﬁ,ﬂﬁ;ﬁ f be .usef ul at ne t and
prophyl axi s {:ﬁn anmat oryeg W@s@? hﬁ’ M &

colitis. 80 ug) were incubated with 5 nM [ l}-a-B’I‘X, 1 mg/mL. BSA (bovine serum albumin),

15 test drug, and either 2 mM CaCly or 0.5 mM EGTA [ethylene glycoi-bis(B-aminoethyl)
ether] for 2 hours at 21 °C, and then filtered and washed 4 times over Whatman glass fibre
filters (thickness C) using a Brandel cell harvester. Pretreating the filters for 3 hours with
1% (BSA/0.01% PEI (polyethyleneimine) in water was critical for low filter blanks (0.07%
of total counts per minute). Nonspecific binding was described by 100 uM (-)-nicotine, and

20 specific binding was typically 75%.

[ Hl--)-Nicotine binding.

25 Using a procedure modified from Martino-Barrows and Kellar, Mol. Pharm., 31,169-174,
(1987), the contents of which are hereby incorporated herein by reference, rat brain (cortex
18311 a-BTX binding assay, centrifuged for
20 minutes at 12000 g, washed twice, and then resuspended in HB containing 100 pM
diisopropyl fluorophosphate. After 20 minutes at 4 °C, membranes (approximately 0.5 mg)
5  were incubated with 3 nM ["H]-(-)-nicotine, test drug, 1 M atropine, and either 2 mM

and hippocampus) was homogenized as in the {
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Thus, according to a further aspect of the invention we provide a conpound
of formula | yyoo73peee’ an enantiomer thereof, or a pharmaceys (',19%!9)7

acceptabl e salt thereof, for use as a phar maceuti cal . Accord| ng
to anot her aspect of the invention is thelise of a conpound of formula I,

an enanti omer thereof or a pharmaceutically acceptable salt thereof,

in the manufacture of a medi canment for the treatnent or prophyl axi s of

¢ Pia?kﬁ?eo?bﬁsﬁmﬂékf-’@%fmﬁmﬁe G SRt Whlhaf B0 ©

condi ti ons, Wﬂh&géorrpoun r&tx%wms%@mmﬁgmahaﬂ B 1Rfebtee

amount of formula I, or an enantioner thereof or a
phar maceut i caINoyspmﬁehndtbg wasdsstribed by 100yeMmatbachob and speeifiobinding was typigaliyr o

or susceptlblg o such a di sease or condition. For the

above- ment i on&8 % her apeuti c uses the dosage administered will, of course,
vary with g the conpound enpl oyed, the node of admi ni stratlon and the
treat ment desired. However 15 I n general satisfactory results are

obt ai ned when BindingdataasalusisfopTesthA andiBent i on are adm nistered at a
dai ly dosage of from about 0. 1 ny to about 20 nmg per kg of aninmal body

wei ght, preferably given in divided doses 1 to 4 tinmes a day or in

sust ai ned rel Gagjavaiuasmdpiardo}ﬁll coefficientd (ng) were zhlculated ysingtbenomslinear cume r ange

of from5 ng to, 1,400 nmore preferably from 0 t 00 and
unit dosage f@%%ﬂ%ﬂ%m m&%m MBMH‘H%JWS’ 2 ny
to 1,400 r]l%|.|¥ Fiees§
phar maceut | Ca;égg%lﬁi’gﬁ%ﬁgsra%ﬁ uen%‘éﬂ: %%rhrt?mnﬁg%'t @rth%:%dr]rlg%m tions
regression programENZFlTTER [R.J. Leatherbarrow (1987)], yielding Kp values of 1.67
and 1.70 nM for the[ I]-a-BTX and [31-1]-(- -nicotine figands respectively. K; values

were estimated using the general Cheng-Prusoff equation:
Ki{ICso((2+(TligandVRp)™)' 1)
15 where a value of n=1 was used whenever ny<1.5 and a value of n=2 was used when
ny21.5. Samples were assayed in triplicate and reproducibility was typically * 5%. Kj
values were determined using 6 or more drug concentrations. The compounds of the

invention are compounds with binding affinities (K;) of less than 1000 nM in either Test A
or Test B, indicating that they are expected to have useful therapeutic activity.

When compared with other compounds, the compounds of the invention have the advantage
that they may be less toxic, be more efficacious, be longer acting, have a broader range of
activity, be more potent, be more selective for the a7 nAChR subtype, produce fewer side
effects, are more easily absorbed or have other useful pharmacological properties.

25

The following Examples illustrate the preparation of compounds of the present invention
but in no way limit the scope of the invention.

30



25 The compounds of formula | and enantioners thereof and pharmaceutically

acceptable salts thereof nay be used on their own, or in the form of
appropriate nedicinal conpositions. Adm ni stration may be by, but is
not limted eral (including oral, sublingual or rect h%
intranasal,“%gglca or parenteral routes. Conventional pré?%' W@?”Vor t he
sel ecti on and preparation of suitable pharnaceutical conpositions are
described in, for exanple, W4 97/ 30998

PCT/ SE97/ 00294 "Pharmaceuticals - The Science of Dosage Form
Designs", ME. Aulton, Churchill Li vi ngst one, 1988. According to

the inventi OGméﬂaﬁﬁfpérﬁn&iﬂ\ﬂrU&ﬂu?sphar maceuti cal conposition for treating
or 5 preventing a condition or disorder as exenplified above arising from

dysfunction of ni cotinic acetylcholine receptor neurotransm ssion in a
mamral , preferably.a human cQNprisin no f a conpoynd of
formul & | afoBetis BHees erp uand vGhout et Pugikafics MR dta Bref oot o) o

sal t thereof pafiffepfillion(5), And iR Péfkrdficedto the RNGAMEH BIER SEfettadethASERE orRhe
condition and optionally an inert pharnaceutically acceptable carrier. 10

Accor di ngst odeutérimm lock from thecsampletsblverit, and mereobtainddameither aBruker 280IMiz or
phar maceuti cgl gsitignncludin Leferabl v. | e t %
wei ght and ngpg‘ef)?oeoffe‘ﬁggrf ymﬁn ssm%yﬁy?%ﬁg;ﬂ%%%‘ﬁﬁ%#% C m')no d of

t he inventi osilieaiel. Mool témpdratafbreféfsit6 2042640 an i nert phar maceutical | y
acceptabl e diluent or carrier.

10

A mixture of the azabicycloalkyl alcohol (formula VI, 2.00 mmol), the appropriate
isocyanate or isothiocyanate (formula VII, 2.00 mmol), triethylamine (20 mol%), and

15 acetonitrile (10 mL) was heated at reflux under nitrogen for 2 to 8 hours, unless otherwise
noted. Then, absolute methanol (0.10 mL, 2.5 mmol) was added, and reflux was continued
for 1 hour. The resulting reaction solution was cooled to room temperature, and any
precipitated solid was isolated via filtration. If the solid was not the pure carbamic acid

ester, additional purification could be achieved by recrystallization or column
0 chromatography using silica gel (approximatety 50 g) and elution with 9:1:0.1 methylene
chioride/methanol/ammonium hydroxide to afford the pure carbamic acid ester.

Following this procedure the following compounds were prepared:

25 A, N-(4-Bro Dca ic acid 1-azabicyclo[2.2.2 n-3-yl r

3-Quinuclidinol and 4-bromophenyl isocyanate were used. Filtration of the precipitated
solid from the cooled reaction mixture afforded the title compound (60%) as a white solid:
mp 217.5-219.5 °C; FAB LRMS /z (relative intensity, %) 328 (16), 327 (MH" with

1 B}, 100), 326 (16), 325 ((MH" with Br °}, 100).



15 Exanpl es of diluents and carriers are: for tablets and dragees:
| act ose, starch, talc, stearic acid; for capsules: tartaric acid or
l.act ose; for injectable solutions: water, alcohols, glycerin,

veget abl e oi I%,t, upposi tories: natural or har dened oi | s'%%?’r‘at i gg

Conpositions 1na tormsuitable for oral, i.e. oesophageal,

I ncl ude tablets, capsul es, syrups anqsdragees; sust ai ned rel ease
conpositions include those in which the active ingredient is bound to
an ion exchange resin which is optionally coated with a di ffusion
barrier to nodify the rel ease properties of the resin. 25 There is al so

provi ded a process for the preparation of such a pharmaceutical conposition

o oF Nl e R cmbictor22 Zoctin S e ° 1,
The pharnmacol ogi cal activity of the conmpounds ofthe invention may be
nmeasured in the tests set out below 5 Test A - Assay for

affinity to t3eQisudiflinoladdi4Rolylikdcygnate were used. Hilkratior of]thd precipitadsghd fromxi n

homogeni sed | APFE G B FE MBI bg o omprun G ol PRibe: "¢

mp 186.0-187.5 °C; FAB LRMS "tz (relative intensity, %) 262 (21), 261 (J]MH ], 100).

10 3-Quinuclidinol and 3,4-dichlorophenyl isocyanate were used. Filtration of the precipitated
solid from the cooled reaction mixture afforded the title compound (60%) as a white solid:
mp 181.0-184.0 °C; FAB LRMS ™z (relative intensity, %) 319 ([MH " with two CI' '], 13),
318 (1), 317 ((MH" with one CF'], 71), 316 (18), 315 (QMH" with two C°J, 100).

15

3-Quinuclidinol and 4-methoxyphenyl isocyanate were used. The solid which precipitated
from the reaction mixture was recrystallized from ethyl acetate to afford the title compound
(43%) as a white solid: mp 159.5-160.5 °C; FAB LRMS “/z (relative intensity, %) 277

» (MH', 16), 110 (100).

3-Quinuclidinol and 2-fluorophenyl isocyanate were used. The reaction solution was

23 evaporated under reduced pressure, and the residual solid was recrystallized from ethyl
acetate to afford the title compound (79%) as a white solid: mp 124.0-126.0 °C; FAB
LRMS "z (relative intensity, %) 265 (MH", 22), 110 (100).

30



10 concentrations of constituents (mMV): tris(hydroxynet hyl)am nonet hane

50; MgCl[err] 1; Nad 120; KCI 5: pH 7.4). The honbgenate was
centrifuged for 5 mnutes at 1000 g, the super nat ant was saved and
the pellet ggr cted. The pool ed supernatants were PCT, &Wuged for
20 m nutes at g, washed, and resuspended in HB. Menbranes

80 [err]g) were incubated vmthSnM[[err]I] [err]-BTX, 1 ng/nlL BSA (bovine
serum al bumin), 15 test drug, and ei thdf 2° mv cad [err] or 0.5 nM EGTA

[ et hyl ene gl ycol -bis([err]-am noet hyl) ether] for 2 hours at 21 C, and
then filtered and washed 4 tinmes over V\hatrran gI ass fibre filters
(thickness @, {3 RivhBsid ik adi@ 1\ : gedene filters for 3

hours with y I'n water was critical
for low filter blanks (O. 07% of total counts per minute). Nonspecific

bi ndi i f bi ndi
ooty cat 500heiR6! 2 sle el ocarle St .rﬁr%@%wzﬁfaﬁm NACHR
subt ype mpok{teﬂuddbimﬂu*dl]ﬂ‘ammﬁbmidngso

nodi fied from Marti no-Barrows and Iar %’g P 31 169 174

(1987), the ¥HAELN féfh*meeﬂma?\ed H{Pe‘&bﬁe\:%oncb&’@eference

rat brain (qR¥MS®/z (relative ftedity ROCEERIYSD) 2 eni zed as in the
[[err]l]-[err]-BTX (bl ndi ng assay, ce%rgt’)rlfuged ?ﬁgg 20 m nutes at 12000

g, washed twi ce, and then resuspended in HB containing 100 [err]M

di i sopropyl e‘lt'l 4 C, menbranes
(appr oxi mat Sy S e S cal HY¥EPt err] H - (-) ni coti ne,
test drug, 1 [err] M at rop| ne, and eit her 2 vl WO 97/ 30998

PCT/ SE97/ 00294 =~ 13
10 3-Quinuclidinol and phenyl isothiocyanate were used. The reaction solution was heated at

reflux under nitrogen for 6 days. The reaction solution was chromatographed using silica
gel and elution with 10% methanol in methylene chloride followed by a solution of
methylene chloride/methanol/ammonium hydroxide (9:1:0.1) to afford a white foam. This
foam was dissoived in ethyl acetate/ether {1:9, 10 mL/g of foam), and the resulting cloudy

15 solution was filtered through diatomaceous earth. The resultant filtrate was evaporated
under reduced pressure, and the residual foam was crystallized from ethyl acetate/hexanes
(1:3) 10 afford the title compound (29%) as a white solid: mp 132.0-133.0 °C; FAB LRMS
/z (relative intensity, %) 263 (MIT', 14), 110 (100).

To a stirred solution of the appropriate aniline (formula X1, 10.00 mmol) and triethylamine
23 (20 mol%) in anhydrous acetonitrile (50 mL) was added carbonyldiimidazole (1.622 g,
10.00 mmol), and the resulting reaction mixture was stirred at room temperature under
nitrogen overnight (16 hours). Then, an alcohol of formuls VI (10.00 mmol) was added,
and the resulting reaction mixture was heated at reflux under nitrogen for 48 hours. The
resulting reaction mixture was evaporated under reduced pressure, and the residue was
30 partitioned between ethyl acetate (150 mL) and saturated agueous sodium carbonate



E:aCI[err] or 0.5 mM EGTA for 1 hour at 4[err]C, and then filtered over

What man gl ass fibre filters (thickness B) (pretreated for 1 hour with
0.5% PElI) using a Brandel cell harvester. Nonspeci fi ¢ bi ndi ng was
descri bed by Bdebg 1| M car bachol , and specific binding was '

84% B‘?’ﬁ%fng data analysis for Tests A and B ré(err?u’gl ues
and pseudo Hi Il coefficients (n[err]) vverz cal cuI ated using the non-Ilinear
curve fiting program ALLFIT [A DelL 3 Munson and D. Rodbard,
Am J Physiol., 235, 10 E97- E102 (1977)]. Saturation curves were fitted
to a one site nodel, using the non-linear regressi on program

EN%gI TI/IEE[ R f h(lmtxh)arma m:(li;&g%& :emgbal, Memlwmekyefwﬁlﬁhed C}mth and

nM f or er an ne | i gands

respectively. sﬂ‘gﬂ“ﬂ%ﬁg"ﬁé‘g wbomerseﬂ%t *?L{_‘q@d&tgs]rﬁ‘ge‘k‘ﬂ

Cheng- Prusof f qpiay ?M%S@T)l d evaporated under reduced The res:duewaschronmogmphed
g

Klerr]-[I(err]]/ and]/[K[err]][err )[err] 1) 15 where a val ue of
n=1 was used msmgémﬁo%[mhahellsaﬁmﬂdwﬂnmhmmbmmmaﬂ‘eﬂdhm

nHerr]1.5 Sanples re assa  triplicate and reproducibiljty was
typically 35%% H%P@f"ld m"“‘”% t@“&ﬁ@Pﬁﬁﬁ eFOMPOIRS: & dr ug
concentrations. The conpounds of the |nvent|on are conpounds with
binding affinities (Klerr]) of Iess than 1000 nMin either Test A or
Test B, indi cdollosing this protesiyrethefoliowiag tampanndswere preparedil t her apeutic
activity. 20 When conpared with other conmpounds, the conpounds of the
invention have the advantage t hat they may be |l ess toxic, be nore

ef ficaci ous, hge NOEvanashe 3 Ypan e . afi3-vl ester activity, be
nore potent, be nore sel ectlve for the R subtype produce fewer
si de ¥ fects, are nore easily absorbed or have other useful

phar macol ogi C&_oRfQ8inbi 528 4-sBnobenzonitrile were used. Chromatography afforded a residue
which was triturated in ethyl acetate to afford the title compound (11%) as a white solid:
mp 180.0-182.0 °C; FAB LRMS ™/z (relative intensity, %) 273 (17), 272 (MH_, 100), 110
{52).

15

N-(2-Pyri arbamic acid 1

3-Quinuclidinol and 2-aminopyridine were used. The title compound was isolated as a white
solid (8%): mp 166-167 °C; FAB LRMS "/z 248 (MH").

20

25 To anice cold suspension of the appropriate azabicycloalkyl alcohol (formula VI,
13.3 mmol) in tetrahydrofuran (15 mL) was dropwise added over 30 minutes borane-
tetrahydrofuran complex (1.0 M in THF, 13.3 mL, 13.3 mmol). The resulting solution was
warmed up to room temperature for 1 hour. A few drops of water were added followed by
brine solution (30 mL) and ethyl acetate (30 mL). The organic layer was separated, the

30  aqueous layer extracted with ethyl acetate (30 mL), and the combined extracts were dried
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Gener al Exp‘é’ﬁ’ﬁ@???%l Pr ocedures Commer ci al reagent PCREFETEY

w thout further purification. NVR data are reported in parts per
mllion ([err]), and are referenced to ti8e chenical shift

oftetramethyl silane or the 5 deuteriumlock fromthe sanple solvent, and
were obtained on either a Bruker 250 MHz or Bruker 500 MHz instrunent.

Chr onat ogr aMgs0s) mamiuuwm?mgddimmmé%m?wmm silica
gel. Roomtenperature refers to 20-25[err]C Eanple 1 10 CGeneral
Synt hesi s ofappropriste ezablexcivalkyl elcohob st snlution Nif the boranecomiplen (3 #8immat); isol anybt er s,

A m xture. onepeate Sty SE 3 Bon, o gt Tipine 0 A0 a3 HRuR | ) °° e
appropriate tem%bﬁngﬁggﬂﬂmrsﬁﬁﬂﬁdﬂh%ﬁ‘@@ﬁhﬁr& Rurélfbr 242hddes dndo! ) |

triethylamne ( , and 15 acetonitrile (10 was heated at reflux
under ni t&r oghen evaporated under reduced prassure Jde sasidue wasiseated with acetone (5 mL) and

2.5 N HCl (3 mL) and stirred at room temperature overnight. The mixture was then
evaporated under reduced pressure, and the resulting residue was further purified as

required.
1 Following this procedure the following compounds were prepared:

A. N-Phenyl mic acid 1-azabicyclo[2.2.1 3-yl

1-Azabicyclo[2.2.1]heptan-3-endo-ol [Helv. Chim. Acta, 15, 507 (1992)} and phenyl

15 isocyanate were used. The residual solid resulting from the above described procedure was
recrystallized twice from isopropanol to afford the title compound (56%) as a white
crystalline solid: FAB LRMS ™"z (relative intensity, %) 233 ({]MH '}, 100). Anal. calcd. for
Ci3H17N202CL C, 58.10; H, 6.37; N, 10.42. Found C, 58.11; H, 6.40; N, 10.42%.

20

1-Azabicycio{2.2.2Joctan-3-ol and phenyl isocyanate were used. The residual solid resulting
from the above described procedure was purified via column chromatography eluting with a
1:10 ratio of methanol:chloroform to afford the title compound (86%) as a white solid:

23 NMR (CDCl3) & 7.60-7.0 (m, SH, Ph), 4.81 (m, 1H, CH-0OCO), 3.27 (m, 1H, one of
NCH,C-0), 2.9 (m, 5H, N(CH,); and one of NCHyC-0), 2.1 (m, 1H, methine at Cq),
2.05-1.30 (m, 4H, CHy at Cs and Cg), FAB LRMS ®/z (relative intensity, %) 247 ((MH ],
100).

30



noted. Then, absolute nethanol (0.10 nmL, 2.5 mml) was added, and refl ux
was conti nued for 1 hour. The resulting reaction solution was cool ed
t<0 room tenperature, and any precipitated solid was isolated via

filtration. | lid was not the pure carbamc acid Eiﬁﬁl
addi ti onal pu‘?? I'cation could be achieved by recrystallizat Fgﬁ Bfum 20
chromat ography using silica gel (approximtely 50 g) and elution with

9:1: 0.1 net hyl ene chl ori de/ met hanol / a ni um hydroxide to afford the
pure carbam c acid ester. Fol l owi ng this procedure the follow ng
conpounds were prepar ed: 25 A N (4- Brormphenyl ) car bam c acid

| - azabi cycl o] 2C2. R pblapgh {Tba ] ob2 2.0 and

4- br omophenyl i socyanate were used Fi Itratlon of t he preC| pitated
solid fromthe cooled reaction m xture afforded the title conpound (60% as

Cntensity, % %Pﬂﬂ?ﬁﬁﬁﬁ%@ﬁ%m%&ﬁ@ f%@bﬂ?“ﬁ%ﬁa 25

([MHerr] w t hwhitd solid {34%)1 /0 )186-188 °C; FAB LRM8{,

PCT/ SE97/ 00294

B. N (4-Methyl phenyl)carbam ¢ acid 1-azabicycl o[ 2.2. 2] oct an- 3-yI est er
3-Qui nuclidin 4-tolyl isocyanate were used. Filtration ofthe

precipitated sorll rom
N-Phenylcarbami

A solution of (3R)-(-)-quinuclidin-3-ol (0.30 g, 2.36 mmol) [M. Langlois, C. Meyer, and J.

to L. Soulier, Synth. Comm., 23, 1895-1911 (1992)], triethylamine (0.07 mL, 20 mol%) and
phenyl isocyanate (0.28 mL, 2.58 mmol, 1.1 equivalents) in anhydrous acetonitrile (5 mL)
was heated at reflux under nitrogen for 46 hours. Water (25 mL) was added, and the
resulting aqueous mixture was extractéd with ethyl acetate (2 x 25 mL). The resulting
extracts were combined, dried (MgSO,), and evaporated under reduced pressure. The

15 resulting foam was crystallized using ethyl acetate/hexanes {2:1) to afford a white solid
{0.42 g). This white solid was placed in IN HCI (20 mL), and the resulting aqueous mixture
was extracted with ethy] acetate (2 x 25 mL). These organic extracts were discarded. The
aqueous solution was made basic (pH > 13) with solid Na,CO; and aqueous 10% KOH.
The resulting aqueous solution was extracted with ethyl acetate (2 x 25 mL), and these

20  extracts were combined, dried (MgSO,), and evaporated under reduced pressure. The
resulting solid was triturated in ether/hexanes (3:1) to afford the title compound
(0.100 g, 17%) as a white, crystalline sofid: mp 131.0-132.0 °C; FAB LRMS ™/z (relative
intensity, %) 247 (MH", 41), 110 (100); [o]?p = +7.5° (¢=0.9, MeOH).

s Example$
N-Phenylcarbamic acid (3S)-1-azabicyclo[2.2.2]octan-3-vl ester

A solution of (35)-(+)-quinuclidin-3-o! (0.50 g, 3.93 mmol) {M. Langlois, C. Meyer, and J.
L. Soulier, Synth. Comm., 23, 1895-1911 (1992)], phenyl isocyanate (0.47 mL, 4.32 mmol,
30 1.1 equivalents), and dibutyltin dilaurate (0.013 mL, 0.08 mmol) in anhydrous toluene



5 the cooled reaction mxture afforded the title conpound (93% as a white

sol i d; np 186.0-187.5[err]C, FAB LRMS [err]/z (relative intensity, %
262 (21), 261 ([MHerr]], 100). C. N-(3.4-Diclorophenyl)carbamc
acid 1-azabi .2.2]octan-3-yl ester 10 3- Qui nuclidinol and

3, 4-di chl or ophenyl i socyanate were used. Filtration of thePGHEETAMRI4t ed
solid fromthe cooled reaction m xture afforded the title conmpound (60% as
a white solid: mp 181.0-184.0[err] C20FAB LRVS [err]/z (relative
intensity, % 319 ([MHerr] wth tw (err]l] 13), 318 (11), 317
([M{err] with one Cr[err]], 71),316 (18),315 ([MHerr] with two Cl[err],
100). D. W;ag ) ' irOFIRe ion mbRirh das 3- V!
ester '\%6%11,' nuc%ﬁ%ﬁgﬁﬁ@gﬁ%ﬂg%ﬁ |so%§/€glkg%%u€\nere usg}éé The
solid which pvawirgted adderireduced ptessune, ahd:the eesaking solidiwas ph&dﬁnSNrMIr(ﬁhﬂb.l i zed
fromethyl agetate to afford the title conpound 43% _as a white

sol i d: np 159 NSregsliing aqueopymixpuLs as eXtagt whah&mei(ifiﬁm@kw 77 20
(MHerr], 16) : 3 aRcx gmw’ St

1- azabi cycl o[pg. %&%%%‘?&%ﬁnflﬂ%%?awaii%&og? ?’?Eﬁmcﬁﬂ“ an s

2- f | uor ophenywere cambinedadried/ d43SOu)s endl evaprratedundder reduced ipressupe The sesilfing solid
evapor at ed under _reduce ressure t Qe .residual sol. S

recrystalli Z&mef'gng %F“%Gt@gofgmgfﬁeow% ‘?ﬂ'@%@’ﬁ%&rﬁ%@ﬂé a_( 79%
as a white szHidisoiﬁanﬂ;ﬁl&%baﬂm‘ﬁ;FAB]mME%(rdaﬁvggim&mmkﬂMf gytinee

_ hite st 22) 110 (100).
intensity, (100%;5[a(]y|:[=e-tl.r51’ ’(c=1.0), MeOID, (100)

i  Example6

N-(4-Pyridyl}carbamic acid 1-azabicvelo[2 2 2]Joctan-3-yi estes

3-Quinuclidinol and 4-(2,6-dichloropyridyl)isocyanate were used to synthesise N-[4-(2,6-

dichloropyridyl)jcarbamic acid 1-azabicyclo[2.2.2Joctan-3-y! ester following the method
described in Example 3. A solution of N-[4-(2,6-dichloropyridyl)jcarbamic acid 1-

15 azabicyclo[2.2.2]octan-3-yl ester (0.5 g, 1.58 mmol), palladium chloride (0.3 g) and
potassium acetate (0.32 g} in methano! (10 mL) was shaken under a hydrogen atmosphere
(3 atm). The reaction mixture was filtered, and the filtrate was evaporated under reduced
pressure. The residue was partitioned between chloroform and saturated sodium carbonate

and separated. The aqueous layer was further extracted with chloroform. The chloroform

20 extracts were combined, dried (MgSO,) and evaporated to give a solid. This solid was
triturated in ether to afford the title compound (69%) as a solid: mp 149-151 °C; FAB
LRMS "/z 248 (MH).

To a stirred solution of 3-quinuclidino} (10 mmol) in anhydrous chloroform (40 mL) and at
0 °C was added 1.93 M phosgene in toluene (5.2 mL, 10 mmol) under nitrogen, and the
resuiting mixture was stirred at 0 °C for 1 hour to give a very fine suspension. The

30 appropriate arylamine or heteroarylamine (10 mmol) was then added, followed by
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E. N-(3-Met hoxyphenyl ) carbam ¢ acid 1-azabicycl[2.2.2]octan-3-yl ester

3- Qui nucl i di nebo ewndesg- Met hoXyphenyl i socyanate were used. Tqﬁnggﬁﬁﬁéﬁp

sol ution was evapor at ed under reduced pressure, and the'T solid
was recrystallized fromethyl 5 acetate t lafford the title compound (60%
as a white solid: nmp 130.5-132.0[err]C, FAl LRVS [err]/z (relative
intensity, % 278 (18), 277 (MR err], 100). G N Phenyl t hi ocarbam ¢
acid | -azabi cycl o[ 2. 2. 2] octan-3-yl ester 10 3- Qui nuclidinol and phenyl

i sot hi ocyanat e triethylamise(l] nitxd). Thacooling bath was iemoved:30 minateeldtenind the resdlfihg UX
. The reaction solution was chropat

ol ea | OO Ga iR BRE 8RS e sieom BRI cvAisek IGHarRrE (L ms
hydr oxt de. {9 1. el B rbicion mixtiFEFOMSERGy ilkfibd it SRS ucaibEhih il o, |
Conpound (5999 oo whr Lo g0l et L n b B B T LR bt

[err]/z (rel at clpting with3 & $% methanolgatuated with gn in chlotfgrato give thyre Exanpl e
2 Gener al M%ﬁh f N-Arylcarbamc acid esters, N Heteroarylcabam c
acid esters, N yI'thi ocarbam ¢ acid esters and

N- Het eroaryl t hi ocarbarm c acid esters

10 Following this procedure the following compounds were synthesized:

A. N-A(m-Bi carbamic acid 1-azabicyclo[2.2.2 -3-yi

3-Quinuclidinol and m-aminobiphenyl were used to give the title compound (26%) as white
crystals: mp 203-204.5 °C; FAB LRMS "/z 323 (MH").

15

B. 3- .Oin &1 08 " :g

3-Quinuclidinol and 3-aminoquinoline were used to give the title compound (46%) as a
solid: mp 135-137 °C; FAB LRMS ™z 298 (MH").



To a stirred solution ofthe appropriate aniline (fornmula X, 10.00 mmol)

and triethlamne 25 (20 nol% in anhydrous acetonitrile (50 nL) was added
car bonyl di i m dazol e (1.622 g, 1076¢5 gHEED HAS'BEENNE resulting reaction
1 Xt ' t t t t ht (16
m Xture was woishAages at room t enpera uqr e{ ‘{ﬂ%ﬂﬁ%ﬂ. X n‘rm ogeg,gg)és&ﬂ s (

hours). Then, an al cohol of fornula and the

resulting reaction m xture was heated at refl ux under nitrogen for 48

hours. The resulting reaction m xtur® was evapor at ed

pressure, and the residue was 30 partitioned between et h)lmﬂ”%gm m,ﬂ "

m.) and saturated agueous sodi um car bonate WO 97/ 8

PCT/ SE97/ 002

(150 nL). The aqueous | ayer was renoved, and the ethyl acetate Iayer was

washed with a sat ur at ed aqueous sodi um car bonate solution (4 x 100

m.). The ethyj a}Qg&ﬁ;& % dried (NgSCIerr])Th!szgﬂgL(Ev or at ed
re e resi due wa %E

under reduced press s chromat gr aphed @d20%
nmet hanol saturated with ammnia in chloroformto afford ‘
dure the follow ng corrpounds were

conpound. |f necessary, recystal Lixatipn can provide m)r
%;ar amc acid

conpound. Fol l owi ng thi &4 pro

pr epar ed: A. N (4-Cyanopheny

1-azabicycl o[ 2. 2. 2] oct an- 3-yl ester 18yz *p 3- Qui nuclidinol and

4- am nobenzonitrile were used. Chromat Qraﬁhy af forded a residue
R;

s R,

wherein:
Ais

N cwl\ﬂ( or %{ ;

10 I m

XisOorS;

YisOorS;

G and D are independently nitrogen or carbon with the proviso that no more than one of G,
15 D, or Eis nitrogen;

EisNorC-Ry;

R is hydrogen or methyl;

R is hydrogen or fluoro;

R3 is hydrogen, halogen, C) to C3 alkyl, -ORs, -CN, -CONH3, ~CO2Rs, -NRsR or phenyl
20 optionally substituted with one to three of the following substituents: halogen, C; to C,

alkyl, -NO,, -CN, or -OCH;



which was triturated in ethyl acetate to afford t he
a white solid: np 180.0-182.0 C, FAB.LRd
9% 273 (17), 272 (M{err], 100), 11@ THS sHEE%
N-(2- Pyri dyl ) P aci d | -azabi cycl [29.2?!]. est

3- Qui nucl i di nol" "and™ 2- am nopyri di ne ju ~The title corrpoun’g was

I solated as a white solid (8%: np 1%@ 167 C, FAB LRMS [err]/z 248
(MHerr]). 20 Exanpl e 3 Gener al*’Synt hesi s of N-Aryl carbamc acid
1- azabi cycl o[ 2. 2. 1] hept an- 3-yl esters and N- Aryl carbam c acid

1- azabi cycl o[ 2. 2. 2] oct an-3-y1l esters 25 To an ice cold suspension of the
appropri at e azZRpistydroge albgen) Cioas afiiyl)-ORk,aCM, CONH,, -CO;Rs, ¥NBIsRs onphenyl
tetrahydrofuran (15 nL) was dropw se added over, 30 mnute bor ane-

t et r-ahydr of ur a?P“GB#MI’deG“m ‘?‘ﬁtW"fﬁ‘e@lYH_ }S‘ ogeleCr1edii t i ng
sol ution was “ﬁb gdﬁ,ﬁ:oomterrperature for 1 hour A few drops of
wat er were ad f ol T"oved brine solution (30 nL) and ethyl acetate

( Soh m.) ] IThe oargmnd:l;%aymm& mM@Ma S3edipheayluring loptimmallysubstitated d
with ethyl acelat e (30 ot the ami b i ioet, G 60 & MBI, N, or
PC/ SE97/ 00294 -OCHs; 18

Rs and R¢ are independently hydrogen or C) to C3 alkyl;

or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

S

j |

10 2. A compound of formula I, according to claim 1, whesein A is either formula II or
formula IV.

3. A compound of formula I, according to claim 1, wherein Rj is hydrogen.
15 4. A compound of formula I, according to claim 1, wherein X and Y are oxygen.
5. A compound of formula I, according to claim 1, wherein G, D, and E are carbon.

6. A compound of formula I, according to claim 1, wherein A is either formula II or
20 formula IV, Ry is hydrogen, X and Y are oxygen, and G, D, and E are carbon.

7. A compound of formula 1, according to claim 1, said compound being:
N-phenylcarbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-{4-bromophenyl)carbamic acid 1-azabicyclo[2.2.2]Joctan-3-yl ester;

25 N-(4-methylphenyl)carbamic acid 1-azabicyclo[2.2.2Joctan-3-yl ester;
N-(4-methoxyphenyl)carbamic acid 1-azabicyclo][2.2.2joctan-3-yl ester;
N-(3,4-dichiorophenyl)carbamic acid 1-azabicyclo]2.2.2Joctan-3-yl ester;
N-{(4-cyanophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-phenylcarbamic acid 1-azabicyclo[2.2.1}heptan-3-y! ester;

30 N-(3-methoxyphenyl)carbamic acid 1-azabicyclo[2.2.2Joctan-3-y! ester;

eet Has Been Replaced

B




(MgSO err]) and evaporated under reduced pressure to give a borane conpl ex
of the appropriate azabicycl oal kyl al cohol. A solution of the borane

conmpl ex (2.48 nmol), an aryl |§.%?9/§ Ogml a VIl, 3.0 mol), and
triethylam I n anhydr ou$ 2‘};&1&@%\5 I of ur an (i’ﬁ?@%{ s stirred
under nitrog oom tenperaturelfor and At ed
under reduced pressure. The residue was treated with acetone (5 m) and
2.5 NHO (3 nL) and stirred at roomtenp& ature overnight. The mixture was

t hen evapor at ed under reduced pressure, and the resulting residue was
further purified as required 10 Followi ng this procedure the

}‘ol I O\t/)m' ng fc’W“S“ﬁ%%“ clo[2.2.2)0ctalN3 Y65t carbam ¢ acid
1 Azabi oycl 8% E—@-mﬂngﬁgqm&dmlmm 21owan-viener; 75| [JHHK MIMHFIMMLMH
g[\)g%l dégcrl b@g( anm%sﬁ% 1 aﬁ?’é@%g‘?@ﬂaﬁé ?ﬁ:u:‘ Fi)%gl sopropanol to

afford the tlnLﬂe@mma 1mom.3 ygs&gl line solid: FAB LRMS
[err]/z (relative |nten3|ty % 2 IVH errﬁ Anal . cal cd. for
C er r ] H er #] NNephegylgachanticci gm@- @t@m Found C, 58.11; H,

6.40; N, 10.42 2 Ph Ic cycl o[ 2. 2. 2] oct an- 3-yl
ester 1@1(4‘ Wﬁ@%ﬂ&ﬁgz gf“%"’é ’gé‘gﬁ’; i socyanate were
used. The resmmmymmad Pzabicyclo[2 R12)detdn Bylaler,e descri bed procedure
was purified via co luting with a 1:10 ratio of

m chr omat ography e
met hanol : chl oNg® °|lJ Dearbaypig agid g azpbigyslofR Aloptan38e8s% as a white solid: 25

TﬁR éﬁ?o&errud@%err %f%éwﬂ?@wﬁgéﬂﬁ err] and one30f27 (m

NCH err]Cw), 2.1 (m 1H, nmethine at Cferr]), 2.05-1.30 (m 4H,

O err] ot Clgrr) and G Tl b7 AokiBie | Shil{ i S gand Bkt 151 1Y, %0 247
N-(4-bromophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-{(4-methylphenyl)carbamic acid 1-azabicyclof2.2.2Joctan-3-yl ester;
N-(3,4-dichlorophenyl)carbamic acid 1-azabicyclof2.2.2]Joctan-3-yl ester;

13 N-(m-biphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

9. A pharmaceutical composition including a compound of formula I, as defined in any
one of claims 1 to 8, or an enantiomer thereof, or a pharmaceutically acceptable salt thereof,
20  in admixture with an inert pharmaceutically acceptable diluent or carrier.

10. A compound of formula I, according to any one of claims 1 to 8, or an enantiomer
thereof, or a pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

2s 11, The use of a compound of formula I, as defined in any one of claims 1 to 8, or an
enantiomer thereof, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for the treatment or prophylaxis of psychotic disorders or intellectual impair-
ment disorders.

This Sheet Has Been Re: ‘i
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C. N (1-Naphthyl)carbam c acid |-azgfjs ?mt

1- Napht hyli s and 3-qui nucl | di he ti d was
| sol ated as gﬁ%@? ite solid (34%~ Eﬁé&ﬁ 8 C FAB LRI\/E%[reririwaz 297
(MHerr]). 5 Exanpl e 4 N- Phenyl carbam c acid

(3R) - 1- azabi cycl o[ 2. 2. 2] oct an- 3-y| ester 25 A sol ution

of (3R)-(-)-quinuclidin-3-0l (0.30 g, 2.36 mmol) [M Langlois, C. Myer, and
J. 10 L. Soulier, Synth Conm, 23, 1895-1911 (1992)], triethylam ne (0.07
M, 20 nol % arpl The use &\ Mivéd inTRRY ammre{xﬁh@é’mﬂhwn 3r BiBortiErat Alzheirher's

equi val ents) in anhk;drous acetonitrile (5 ni) was heated at refl ux
undet ni t r ogerdisesse, learning deficit, pognision deficithatientippdeficiti sepmany toss, atism or

resul ting aque I wi th ethyl acetate (2 x 25 nL). The
resul ting w%%byél&%@%‘%&f&gmi ed (MgSg err]), and evapor at ed

under reduced pressure. The 15 resulting foamwas crystallized using ethyl

acet at e/ hexanes (2:1) to afford a white solid (0.42 g). This white
solid was ptackd Theusaassisimedin cigim 11 HMWFM@E@G‘P‘W‘W@GHE% xture

was extracted Mﬁgﬁ:lﬁn@f m.). These organic extracts were
di scarded. The aqulieous sgl%ﬁf %rés'g'g made basic (pH > 13) with solid
Na[err]CJ err] and aqueous 10% KO—I The resulting aqueous sol uti on was
extracted wth, et tate g grL and these 20_ extracts were

combi ned, driel( §Eﬁ % qompo d’é?ﬂyr@aﬂgﬁlﬁmﬁrlég§u?"é" The

enantiomer thereof, or a pharmaceutically acceptable salt thereof, in the manufacture of a

10 medicament for the treatment or prophylaxis of Parkinson’s disease, Huntington’s disease,
Tourette’s syndrome, Amyotrophic Lateral Sclerosis or neurodegenerative disorders in
which there is dysfunction of the cholinergic system.

15. The use of a compound of formula I, as defined in any one of claims 1 to 8, or an

15 enantiomer thereof, or a pharmaceutically acceptable salt thereof,, in the manufacture of a
medicament for the treatment or prophylaxis of jetlag, cessation of smoking, nicotine
addiction including that resulting from exposure to products containing nicotine, pain, and
inflammatory bowel diseases.

20 16. A method of treatment or prophylaxis of psychotic disorders or intellectual impairment
disorders, which comprises administering a therapeutically effective amount of a compound
of formula 1, as defined in any one of claims 1 to 8, or an enantiomer thereof, or a
pharmaceutically acceptable salt thereof.

25 17. The method claimed in claim 16, wherein the condition or disorder to be treated is
Alzheimer’s disease, learning deficit, cognition deficit, attention deficit, memory loss, autism
or Attention Deficit Hyperactivity Disorder.

18. The method claimed in claim 16, wherein the condition or disorder to be treated is

3  anxiety, schizophrenia, mania or manic depression.
This Sheet Has Been Re(laced
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Tesulting solid was triturated in ether/hexanes (3:1) to afford the title
conpound (0.100g, 17% as a whjte—crystalline solid: np 131.0-132.0
.C; FAB LRMVS [err]/z (relative ﬁd@n&HEE}T HAG BEAR I((MH err], 41), 110
(100);[[err 55! = +7.5[err] (c=0}9, IVB@FI)_ACE[)ZS Exanpl

N- Phenyl carM cid (3S)-1-azabi cyctrofz2-2toctan ﬂ-yl éfrtl%zpmozu
solution of (3S)-(+)-quinuclidin-3-ol (0,50 g, 3.93 nmml )-[M Lang| 0|s

Meyer, and J. L. Soulier, Synth Con?ﬁ, 23, 1895- 191 f“ "M'

I socyanate (0.47 m., 4.32 mol, 30 1. 1 equivalents),
dilaurate (0.013 ni, 0.08 mmol) in anhydrous tol uene
PCT/ SE97/ 00294

!Ls
(20 nmL) was heated at reflux under nitrogen for 1 hour. The resultl ng
reaction m xtmr@m@doftrmmmt@pemhﬁmﬁw nyo! scsliseass; Hunsingion'sdiscasen e

resulting sokid Iaced L n 1N, H S I, N aqueous
xtur e aas TRPHES afd hwhﬁ?@fﬁi%%w%sﬁ‘ yiggn

10 wi th Na[ ewhibifHeftis dysfimibriof! tha Ehcliflergic ymaﬂlvﬂﬁéhfcaﬁxﬁh(esad&mm:eﬁhga The
chl orof orm extracts wer e conbi ned, dried ( S err and evapor at ed

under r edtic ctiesspeusically effective ameustiof » pempaund gf formula a8 ipany png ofclpimss i ng

Sol i mp 1260 Prf il @%&%ﬁ&éﬁ@%@f‘éﬁa@e .ﬁ?‘énsf’?@, 0 247"

(MHerr], 39), 110 (100); [[err]][err] = -7.5[err] (c=l.0, MeOH).

10 Exarrpl © 620 A method of treatment or prophylaxis of jetlag, cessation of smoking, nicotine
addiction including that resulting from exposure to products containing nicotine, pain, and

10 inflammatory bowel diseases which comprises administering a therapeutically effective
amount of a compound of formula I, as defined in any one of claims 1 to 8, oran

enantiomer thereof, or a pharmaceutically acceptable sait thereof.

21. A process for the preparation of a compound of formula I, as defined in any one of
15 claims 1 to 8, or an enantiomer thereof, or a pharmaceutically acceptable salt thereof, which

comprises:

a) the condensation of a compound of formula VI, wherein A and X are as defined in
claim 1, with an isocyanate or isothiocyanate of the formula VII, wherein Y, G, D, E, R

20  and Rj are as defined in claim 1, in an inert solvent in the presence of a catalyst, for
example, triethylamine or dibutyltin dilaurate:

Y A/X Y
A-XH + D —> l(l.? :
VI Rzk’E R *
R, R,
v i

eet Has Been Reﬁaced
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I\f-(4- Pyridyl)carbam c acid 1-azabicyclo[2.2.2]octan-3-yl ester
3- Qui pucl idinol and 4-(2, 6-di horopyridyl)isocyanate were used to synthesise

N[4-(2, 6- dichloropyridyl)]carm b'
1- azabi cycl o[ywoersdosict an- 3-yl ester (fol'T GW-R fﬂ&esm od jhed in
Exanmple 3. A sg?utl on of N-[ 4- (2, 6- di.chl or'8pYACER! ) ] car bani CP%WWIS
azabi cycl o[ 2. 2. 2] octan-3-yl ester (0.5 g, 3 B34 pal | adi um'chl ori de

)

(0.3 g) and pot assi um acetate (0.324) in nmethanol (10 nlL) was shaken
under a hydrogen at nosphere (3 atn). The reacti on” lmmn Iu",
filtered, and the filtrate was evaporated under reduced' THRE o The

resi due was partitioned between chl orof orm and saturated sodi um Car Bont e
and separated. The aqueous | ayer was further extracted with chloroform The

chl orof orm 20 ®extracts were conbined, dried (MgSOerr]) and evaporated to

give a solid. This solid was triturated in ether to afford the title
conpound (69% as a solid: np 149-151 C FAB LRMS [err]/z 248
(MHerr]). b) théreampilef thedbrane ffomahedoniplex o toriuala IX whexein Ag X, Y, G, D, E,

N- Aryl car bam cgpacid, ester s «an Het eroar vl car ] I d To a
stirred sol Ut ;:%?1 33”&57%&'0’?#5% i’(ufﬂgﬁé%ﬁmﬁqﬁéqasrc? ydf ous chl orof orm (40
m.) and at 0 C was added 1.93 M phosgene in toluene (5.2 nL, 10 mmol)

under nitrogen, andgghe resulting m xture was fti rred at 0 Cfor 1
hour to give a very fine gt&Reg¥i on. The 30 apg(ﬂpr' ¥ aryl amine or

het er oaryl am ne (10 rrrml‘? was|'t hen added, followed by WO

97/ 30998 NH

PCTSE97/ 00294 NH /G‘D /G’D 21
triethylamne (11 mol). The co ing bath Was renmoved 3 rriﬁut es l'ater and
the resulting reaction muz t Wwas stirred at rBgm t¥nperature
overnight. Chloroform (40 nlL) "was added to the reactkg)n m xture

foll owed by saturated aqueous sodi&ém bi carbonate until the

X I

of

10 ¢) the sequential reaction of a compound of formula X1, wherein G, D, E, Rz and K:; are
as defined in claim 1, with a carbonyl donating.cnmponnd of formula XII, wherein Y is as
defined in claim 1 and L is a leaving group, for example, chloride or imidazole, followed by
reaction of the resulﬁng mixture with a compound of formula VI, wherein A and X are as
defined in claim 1, all done in the presence of a basic catalyst in an inert solvent:

15
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m xture was basic. The chl oroform ayer was separat ed. The Hz I
was further 5 extracted with chl IUI rm e orgaﬁmmﬂﬂ 'ﬂﬂmﬂﬁ’!
conbi ned, dri ed (lvgsq err]) and 5 iWéﬁ%\ir reduced presisure ’
resi due was g d by colum chrcmato ?)WED elfuting_wth 3 to 5%

met hanol saturate with ammonia in c Ioroformto gi ve the

carbam c acid ester. |0 Foll ow ng th| procedure the followi'ng conpounds
wer e synt hesi zed: A N (mBi phenyl carbam c acid

1- azabi cycl o[ 2. 2. 2] oct an- 3-yl ester 3- Qui nucl i di nol and

m am nobi phenyl were used to give the title conpound (26% as white

crystal s: b s g dodire of idcsasaryABnleb theichthsk cbBolelldr ke, dfam B

N- (3-Quinolinyl)carbam c_acid |-azbicycl o[ 2. 2. 2] octan- 3-yl est er

3- Qui nucl i di remmtiomer thereaf @ arid sidition salt theresf dol a pharmaceutically acqeptable agidpound
469
(4% 2 2 aasiihdlherlh - Bl ht KChtab e Rk b oGl B o7 1)

d ai ns
formula I to an enantiomer thereof.

22. A compound of formula IX

NH _G.
~“ D
R,);r
R,
IX

10 wherein:
Ais

15 XisOorS;
YisOorS;
G and D are independently nitrogen or carbon with the proviso that no more than one of G,

D, or E is nitrogen;
EisNor C-Ry;
20 Ry is hydrogen or methyl;

R is hydrogen or fluoro; Sheet Has Been Reﬂlaced
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[gerr] wherein: Ais [err] Xis Oor § Yis Oor S G
and D. are independently nitrogen or the proviso that no nore
than one of G D, or E is nitrogen; |EHIS SNEBT HASHS , Rlerr] is hydrogen

or nethyl; R boog Nydrogen or flyoro; g i s hyfrogen,
Clerr] to C[e?P]rgba §/I, -OH, -CN, - FUACE JR[err]1'!'1}‘%]':97%%2”4

: ((T& E‘i&emr ]n]?[ ST O Sheny! optonal |y subst buted i one o) Fliﬂfu mi[mi" i

R3 is hydrogen, halogen, C; to C3 alkyl, -ORs, -CN, -CONHj, -CO2Rs, -NRsRg or phenyl
optionally substituted with one to three of the following substituents: halogen, C, to C;
alkyl, -NO,, -CN, or -OCHj;
Ry is hydrogen, halogen, Cj to Cj alkyl, -ORs, -CN, -CONHj, -CO2Rs, -NRsR¢ or phenyl
s optionally substituted with one to three of the following substituents: halogen, C, to C,
alkyl, -NO;, -CN, or -OCH;;
or Ry and Ry or Rs and Ry may together represent a fused phenyl ring optionally substituted
with one or two of the following substituents: halogen, C; to C; alkyl, -NO,, -CN, or
-OCH;;
10 Rsand Rg are independently hydrogen or C| to Cs alkyl;
or an enantiomer thereof.

23. A compound of formula VIII

15 BH3-A-XH v

wherein

Ais

R
N/ 1 '\ R1
) AT ggﬁf |

2 )11 m v \Y

XisOorS.

24. Use of a compound according to claim 23 as stasting material in condensation reactions.

2 25. Use of a compound according to claim 23 as starting material in a synthesis of a ligand

for nicotinic acetylcholine receptors.

eet Has Been Replaced
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22 Rlerr] is hydroge hal ogen, Clerr] to C[err1 umm

L] Db S Ll SN ARG ort IR L
optionally substituted with one thb f’9 c l{fl owi ng subfsti‘tuéent:

hal ogen, 5511 Cerr] alkyl, J.*“"J[cvr - OCH epickisesloossscr ] and
Rl err] or R?err and R[err] may toget her30represent a fused phenyl ring

optionally.
Clerr] to CJerr] alkyl, AMENDERICLAIMS- CN, or -OCH[err] R[err] and

i ey 1 SR LR S o3 Gt Sl 1
|

hal ogen,

A conpound of forrm a , according to claim wherei n

substituted with one or two of the foll ow ng substituents:

S ei er forrrula

Il or fornmula IV. A conpound of formJIa |, according to claima1,

\é\?;irre; 2 R[\M?;]e S)b)'é‘dr ogleg &ﬁghalfil,c&ﬁ?oﬁﬂd (%Né é&llea’ -&*Rs C%P;r;hd' ng to

10

optionally substituted with one to three of the following substituents: halogen, C; to C;
alkyl, -NO,, -CN, or -OCH;;

R4 is hydrogen, halogen, C; to C3 alkyl, -ORs, -CN, ~-CONH3, -CO2Rs, -NRsR¢ or phenyl
optionally substituted with one to three of the following substituents: halogen, C; to C3
alkyl, -NO,, -CN, or -OCH;;

or R; and R; or R; and R, may together represent a fused phenyl ring optionally substituted
with one or two of the following substituents: halogen, C; to C, alkyl, -NO,, -CN, or
-OCH;;

Rs and Rg are independently hydrogen or Cj to C3 alkyl;

or an enantiomer thereof. '

This Sheet Has Been Rerlaced
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5. A compound of fornula 1, accordi THIStSHEE AR QEEM/rerel n G D and E are

SO o T L%'ﬁ'awd% erdhme

an ce car * conpogond of forrmula I, according to claim
1, sal d corrpound bei ng: N—phenyl car bam c acid 1-azabi cycl o[ 2. 2. 2] oct an- 3-yl
ester; N-(4 br omophenyl ) carbam ¢ acid 1-azabicycl o[ 2. 2. 2] octan-3-yl ester;

N (4- met h phenyl ) carbam c _acid | -azabi cycl o[ 2. 2. 2] oct an-3-yl ester;
N- ( 4- ot xssdwyn%e}!chﬂm 61t CasliyhrBscfaV.oCONHz saaga, sReet pieny!

Mi’i cyartRHAERIT ik vath e oyihige a5 RS Bl Fresmbytisientt: Falogen dutrg G ©

R m c acid 1-azabicycl 0[2 2. 1] hept an- 3- yI ester;
N-(3 met ho%pﬁé%l?g‘g% am i(i':l‘?'am d 1-azabicyclo[2.2. 2] octan-3-yl ester;
N- pheny| t Ry Gogrdoagenchaicgen, €1 aa &hiatkyl; -OR3, L) -CONTH;, 300 RasiNRsRg or phenyl
N-(2- pyr| dyl )carbam_c acid 1-azabicycl| o[ 2.2. 2] octan-3-yl ester;

optionally substituted with one to three of the following substituents: halogen, C; to C;

alkyl, -NO,, -CN, or -OCH;;
or R; and R; or R; and Ry may together represent a fused phenyl ring optionally substituted
with one or two of the following substituents: halogen, C, to C; alkyl, -NO,, -CN, or
-OCH;s;

10 Rs and Rg are independently hydrogen or C; to Cj alkyl;

or an enantiomer thereof,

i
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N ( l-inapht hyl ) carbam c acid 1-azabi cyc'l o[ 2. 2. 2] octan- 3-yl ester;
N- phenyl carbam ¢ acid (3R)-I|-azabicyclo [2.2.2]octan-3-yl ester;

N- (m bi phényl ) carbam ¢ acid 1-azabi cycl of 2.

N- ( 3- qui nol i nyl ) car bami c aci d 1-azabicycl of %é%&rgﬁlgmeégﬁ-ror an
enant i oner there armaceutically acceptable salts thereof. 8.

A conpound of fo b!” gﬂﬁuﬁl g to claim lw e

N- (4- br onophenyl ) azabi cycl o[ b. 2. REPICAGEMENY| SHERES : SG
N- (4- et hyl phenyl ) car bam ¢ adi d*1- azabi cyclo 2;}2‘3&};:1;:11@ 2aepd ’estﬂeﬁ’a*’ed -----
N- (3, 4-di ¢lyl or ophenyl ) carbam ¢ aci d | -azabi cy c@’o@@i;@(s?] ocpaped X3 méﬁ
N- (m bi ph %ar bam c acid | -azabicycl o[ 2. 2. Zt@;@nq%(eylpgeﬂer . toopagad .=
enationmer thereof, and pharnaceutically accept pbhgssal t s: pdedeafto paged ... A
pharmaceutical conposition including an effedti ve anount of a conpound of

formula I, as defined'in any one of clains 1

thereof, or a accept abl e sal 23 ll=rs A

an inert ghar naggelﬁ[g%ul y?%é: ptabl e diluent or carrier. 10 A corrpound
of fornula I, according to any one of clains 1 to 8 or an enantioner

t hereof, or a phar ITB.CEUtI cal | y acceptabl e salt thereof, for use as a

phar maceuti cal . érhe' §¥f a conpound of forrrul al, as defined in
any one of clains 1 to 8, enanti onmer thereof, or a pharmaceutically

acceptable salt thereof, in theNH G
24 )

U E
R, REPLACEMEN® :EET
T

29 JUL 1973 ,

R;

wherein:

Ve R1
& g }( or ;
X 1

v
XisOorS;
YisOorS;
G and D are independently nitrogen or carbon with the proviso that no more than one
of G, D, or E is nitrogen;
EisNorC-Ry;

R; is hydrogen or methyl;

R; is hydrogen or fluoro; _

R; is hydrogen, halogen, C; to C; alkyl, -OH, -CN, -CONHj;, -CO;Rs, -NRsRs or
phenyl optionally substituted with one to three of the following substituents: halogen,
Ci to C; alkyl, -NO,, -CN, or -OCHj;

22



manufacture of a medi canent for the treatnment or prophyl axis of psychotic
di sorders or -intellectual i mpai rnent di sorders. The use as cl ai ned
in clai-m11, V\herelﬁi—he—condltlon or disorder is Al e,
‘learning deficit, att entl Q&EE?\A%E%@@S autism
or Attention Defi li MHMW Di sor der. The use as clained in
claim 1l wherein I Ok d| sorder is anX| ety, schizophrenia, mania
or mani ¢ depressi on. The use of a conpound of fornula I, as defined
in any one of clains 1 to 8, or an enantioner thereof, or aphar maceutically

acceptable salt thereof, in the manufacture of a nedi carrent for the
treat ment Roris Bydspeen, BalpgeroC: kaEk alixlo FOR s, dCNe 6S@NHLY 1I0:Ret DR Bs o sease,

di sor der s PRSP RREL BT 04 andh et e ot Biina hoPHBRETRRIRR™ ' 12

The use ofc:iat:;a:,(grm@u‘;ruslrogf.(I}mrdm.lJ()mH35 as defined in any one of clains 1 to 8
or an enantlorrer thereof, _or a pharmaceutically acceptable salt thereof, in
t he manuf &&&zred %W&W@Mﬁoae&errwspmeaam eyl gpaemtionally s of jetl ag,

cessati on Qf. ﬁ&%mm@l hg‘?ﬂ’lo%il-\gglﬂsg&fe“&! anoéelnﬁﬁ goeﬁéélk*lng from

exposure to products con alnlng ni cot pai n, Yy bowel
di seases. NO,, -CN, or

~OCHS;
Rs and R are independently hydrogen or C; to C; alkyl;
or an enantiomer thereof, and pharmaceutically acceptable salts thereof.

2. A compound of formula I, aécording to claim 1, wherein A is either formula
I1 or formula IV,

3. A compound of formula I, according to claim 1, wherein R; is hydrogen.

4, A compound of formula I, according to claim 1, wherein X and Y are oxygen.

5. A compound of formula I, according to cJaim 1, wherein G, D, and E are
carbon.
6. A compound of formula I, according to claim 1, whetein A is eithet fortnula T

or formula IV, R; is hydrogen, X and Y are oxygen, and G, D, and E are carbon.

7. A compound of formula I, according to claim 1, said compound being:
N-phenylcarbamic acid 1-azabicyclof2.2.2]octan-3-yl ester;
N-(4-bromophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-(4-methylphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-{4-methoxyphenyl)carbamic acid 1-azabicyclof2.2.2]Joctan-3-yl ester;
N-(3,4-dichlorophenyl)carbamic acid 1-azabicyclo[2.2.2]Joctan-3-yl epter;

N-{4-cyanophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;g

REPLACEMENT SHEET
29 JuL wee
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16. * A process for the preparation of a conpound of fornula I, as defined
In any one of. clains 1 to 8, or an enantioner thereof, or a

pharmaceut i cal | y acceptable-salt _t hereof, which conprises:
' Xr‘éﬁﬁ-ﬂefu ned in

glogiernniat i/\n'otnhognali,mg %j O’E' f”jhgn?lh?o\cllyanatagé’mﬁMrwl a VIl, wherein
rs

Y, G D, E Rer as defined in claiml, in anlnert

solvent in the presence of a cat al yst, for exanple, triethylanne or
di butyltin dilaurate: 25
err

! ] N-phenylcarbamic acid 1-azabicyclo[2.2.1Theptan-3-yl ester;

N-~(3-methoxyphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;
N-phenylthiocatbamic acid 1-azabicyclo[2.2.2]octan-3-yl cster;
N-(2-pyridyDcarbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester;

N-(1-naphthyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester; m) ﬁ?r:"é' i
N-phenylcarbamic acid (3R)-1-azabicyclo[2.2.2]octan-3-yl ester; v
N-phenylearbamic acid (38)-1-azabicyclo[2.2.2]octan-3-yl ester; 29 JUL 1
N-(4-pyridyDcarbamic acid 1-azabicyclo[2.2.2]Joctan-3-y] ester; —

N-(m-biphenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl ester"l L—-’
N-(3-quinolinyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-yl estet;

or an enantiomer thereof, and phatmaceutically acceptable salts thereof.

8. A compound of formula I, according to claim 1, said compound being:
N-(4-bromophenyl)catbamic acid 1-azabicyclo[2.2.2]octan-3-y! ester;
N-(4-methylphenyl)carbamic acid 1-azabicyclo{2.2.2Joctan-3-y] ester;
N-(3,4-dichlorophenyl)carbamic acid 1-azabicyclo[2.2.2]octan-3-y] ester;
N-(m-~biphenyl)carbamic acid 1-azabicyclo[2.2.2]Joctan-3-yl ester;

or an enantiomer thereof, and pharmaceutically acceptable salts thereof. -

9. A pharmaceutical composition including an effective amount of 2 compound
of formula I, as defined in any one of claims 1 to 8, or an enantiomer thereof, or a
pharmaceutically acceptable salt thereof, in admixture with an inert pharmaceutically
acceptable diluent or carrier.

10. A compound of formula I, according to any one of claims 1 to 8, ot an

enantiomer thereof, or a phanmaceutically acceptable salt theteof, foruse as a
pharmaceutical.

11.  The use of 2 compound of formula I, as defined in any one of clairas 1 to 8, or
an enantiomer thereof, or a pharmaceutically acceptable salt thereof, in the

24



b) the renoval of the borane fromthe “conpl ex of fornul T Wy - §
Y, G D E Rerr] and Rlerr] are as defined in cl aim

inert solvent: -er+t- -—of -~ C) the sgqu‘\ﬁ_ ]

conpound of fornula mﬁg\ %
inclaiml, with a c@mﬂm Hﬂmlﬁl f or mul

as defined in claim I ng group, for exa
i m dazol e, followed by reaction of the resulting m xturfe_
formula VI, wherein A and X are as defined in claiml, a
presence %I a_basic_catalyst in an inert solvent:

anufacture of a medicamenit for the treatment or prophylaxis of psychotic disorders
or inteflectual impaitment disorders.

W|th a corrpound of
done I n the

12, The use as claimed in claim 11, wherein the coudition or disorder is

Alzheimer’s disease, leatning deficit, cognition deficit, attention deficit, memoty loss,
autism or Attention Deficit Hypetactivity Disorder.

13.  The uscas claimed in claim 11 wherein the condition or disorder is anxicty,
schizophrenia, mania or manic depression.

14.  The use of 2 compound of formula I, as defined in any one of claims 1 to 8, or
an enantjomer thereof, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for the treatment or prophylaxis of Parkinson’s disease,
Huntington's discase, Tourette's syndrome, Amyotrophic Lateral Sclerosis or
neurodegenerative disorders in which there is dysfunction of the cholinergic system.

15.  The use of a compound of formula I, as defined in any one of claims 1 to 8, or
an enantiomer thereof, or 2 pharmaceutically acceptable salt thereof,, in the -
manufacture of a medicament for the treatment ot prophylaxis of jetlag, cessation of
smoking, nicotine addiction jncluding that resulting from exposure to products
containing nicotine, pain, and inflammatory bowel diseases.

16. A process for the preparation of a compound of formula I, as defined in any

one of claims 1 to 8, or an enantiomer thereof, or 2 pharmaceutically acceptable salt
thereof, which comprises:

a) the condensation of a compound of formula VI, wherein A and X are as
definted in claim 1, with an isocyanate or isothiocyanate of the formula VI, wherein
Y, G, D, E, Rz and Ry are as defined in claim 1, in an inert solvent in the presence of a
catalyst, for example, triethylamine or dibutyltin dilaurate:

25



26 [err] o ‘ "and where desired or necessary
converting the resultant conpound of formula I, or an enantioner thereof or

adartion'sait ' thor col NI IMEMIAAL: " Gpiht Awiaseset SRBES: e of e

conpound of fornmula I*tc an emanti oiter the

X i
}: A/ Y
C
N. _G. NH_G-p
AXH + Zz 'D —» 1 s -
& LrE REPLACEMENT 3iigeT
VI R; f
R, R, 29 JuL ¥
VI 1
i

oT

b) the removal of the borane from the complex of formula IX, wherein A, X, Y,
G, D, E, R; and R; are as defined in claim 1, using acid in at1 inert solvent:

BH,
X X
NH /GP Niii/g ;
x_E SN
R; R;
R, R,
X I

or

c) the sequential reaction of a compound of formula X1, wherein G, D, E, R; and
R; are as defined in claim 1, with a catbonyl donating compound of formula X0,
wherein Y is as defined in claim 1 and L is a leaving group, for example, chloride or
imidazole, followed by reaction of the resulting mixture with a compound of formula

VI, wherein A and X are as defined in claim 1, all done in the presence of a basic
catalyst int an inert solvent:

26



17. A conpound of formula IX o [err] wherein: Ais

21 perr] |
WA ren acesonrsvesr

A\fY

HN Y
DGERES e
1 + +  AXH —_—) _ It
x_E L L B
R; R;

R, R,

X1 X0 VI 1

and where desired or necessary converting the resultant compound of formula L, or an
enantiomer thereof or an acid addition salt thereof, to a pharmaceutically acceptable
acid addition salt thereof, or converting the resnltant racemic mixtute of the
compound of formula I to an enantiomer thereof.

17. A compound of formula IX

BH
3\A/X\fY
NH__G.
= D
x _E
RZ/T\r
R,
X

wherein:
Ais

27



Xis'Oor S Yis Oor S; Gand Dare independently nitrogen or carbon wth
t he proviso that no nore than one of G D, or Eis nitrogen; Eis N or
CRerr];"Rerr] is hydrogen or nmethyl; R err] is hydrogen or fluoro;

Rlerr] is hydrogen, halogen, C[err] to (Jerr] - 2T 6

-CONH err], -COerr]Rerr], -NRlerr]Rerr] or m&—m%m’y‘jgﬁgﬁtuted
with one to three of the follow ng substituents: halogen, Cerr] to Cerr]
al kyl, -NJerr], -CN, or -CCH err]; Rerr] is hydrogen, Fhde T O
Cerr] alkyl, -ORerr], -CN, -CONH err], -CQerr]R[err]“"ﬂmi""%ﬂr"r,mor
phenyl optionally substituted with gne to three of the fxol lcomngs s =«
substituents: halogen, Cerr] to gp&r] alkyl, -NJerr], -CN, or -CCH err];

or Rerr] and R eryg] or Rlerr] affd R may toget hernyepresent a fused phenyl
ne or two of thejfollow ng substituents:

hal ogen, C[err] N err] alky Jerr]er-CNNo#~:OCH err;]; Rerr] and
R err] are inde p ydr o ‘q rr to@wyl; or an "

enanti oner thered

XisOorS;
YisOorS;
G and D are independently nitrogen ot carbon with the proviso that no more than one
of G, D, or E is nitrogen;

EisNorCRy

Ry is hydrogen or methyl;

R; is hydrogen or fluoro;

Rj is hydrogen, halogen, C; to C; alkyl, -OH, -CN, -CONHj, -CO;Rs, -NRsR; or
phenyl optionally substituted with one to three of the following substituents: halogen,
C; to C; alkyl, -NO,, -CN, or ~OCH3;

Re is hydrogen, halogen, C; to C; alkyl, -ORs, -CN, -CONHjz, -CO;Rs, -NRsR or
phenyl optionally substituted with one to three of the following substituents: halogen,
Ci to C; alkyl, -NO,, -CN, or -OCHj;

or R, and R; or R; and R« may together represent a fused phieny! ring optionally
substituted with one or two of the following substituents: halogen, C; to C; alkyl, -
NO,, -CN, or

-OCHg;

R; and R are independently hydrogen or C; to C; alkyl;
or an enantiomer thereof, |
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