WD 2005/ 100351 - 1 - PCT/ SE2005/ 000500 Novel
2-(1-aza-bicyclo[2.2. 2]oct-3-yl)-2,3-di hydro-
i soi ndol - 1-one/ 5, 6-di hydro-furo[ 2, 3-c]pyrrol -4one derivatives |igands for

al pha 7 ni I N cetylcholine receptor TECHNI CAL FIELD 5 Thi s invention
rel ates to&ﬁ&v@ﬂ%ﬁ’%il ndol ones or phar macéut icall y accep‘? 003@?({5 t her eof
processes for pfRRAriNg({ bq_r@rbngguér 5 c} | n| ng them
and their use idhitRRAAAVL 'g kS ¢l

I soi ndol one co 'rig on o Ei}(ﬁﬂ%{&%@@é i &‘i %‘ (‘3 acetyl chol i ne
receptors (a? q& 10 TH’E‘ | corrpounds
whi ch bind nicotinic ace C e receptors In the treat rrent of a range of

di sorders invol ving reduced chollnerglc function, such as anxiety,

depr essi Q"ECHNIC"KEF[ELBW a, cognitive or attention disorders, Al zheiner's
di sease, Parkinson's di sease, Tourette's syndrone, and for facilitati ng

smoki fig cessathipinvestym rplamtqnn*geimmdobnm@@bmmcemummtah@ saltal gesi a,

has been_di secussed i p_MDonal ) t| ni ¢ 15 etyl chol i ne
Recent or Ltepp BEeis R ipanne e, phtrmplebiel combp s togpiine hia s | n
Annual  ReRghub&in mergd Thisiaberfta Paftichlsly Yeddtes t3QsouﬁtR>1mﬂ:3co§ﬁ50mﬁﬁM HieC Press
I nc San D e and in WIlians et at (1@@%@ Neur onal N cotinic

Acetyrchbgaqdé?qné&@wér@mm@lqh@memm@ﬁe% Vol . 7, pp. 205-223.
DESCRI PThg& Bﬁﬂ? W& | nventi on enconpasses nicotinic

acetyl chol'ine receptor-reactive -'ci*ci)?gounds in accord with formulal: DR N
\ E N0 wher ei The @emépmmmnﬁsu&;chZﬁnﬁucﬁmmM&oﬁh@rec&ibﬂorsﬁnﬂk tisatment sl or 2and
Rl is selected fragm dro%ﬁ%‘E aé)egﬁg or @ substituted or, unsubstjtuted 5-
or 6- menBet BEESP &eaus<a cholinereie REoRoR, SR % aKie PIFRogen

at oS, O o8fipob @ik 08 fimite O Bitterdiof dioflers, ARbr s RA%, POITIGN aisElle T OM &

substituted oOr unsubstituted 8-, 9- 30 10-nenmbered fused aromatic or
het er oar Goereite’s syndgomsy, sné ﬁorrfamhtagnmmqkmgcessahsnnﬁot poyalingPuRPOSLEDA351 - 2-
PCT/ SE2005 O 05119g analgesia, has been discussed in McDonald et al. (1995) "Nicotinic
15  Acetylcholine Receptors: Molecular Biology, Chemistry and Pharmacology”, Chapter 5 in

Annual Reports in Medicinal Chemistry, vol. 30, pp. 41-50, Academic Press Inc., San Diego,

CA; and in Williams et al. (1994) "Neuronal Nicotinic Acetylcholine Receptors,” Drug News

& Perspectives, Vol. 7, pp. 205-223.

DESCRIPTION OF THE INVENTION

20 This invention encompasses nicotinic acetylcholine receptor-reactive compounds in

accord with formula I:
D
{ N R
N E
N
I
wherein:

D represents O;
25 E represents CHy, NH, O or S;
nislor2and
R! is selected from hydrogen, halogen or a substituted or unsubstituted 5- or
6-membered aromatic or heteroaromatic ring having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen
atoms, and 0 or 1 sulfur atoms, or selected from a substituted or unsubstituted 8-, 9- or

30  10-membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen



atons, 0 or 1 oxygen atons, and O or | sulfur atonms, said aromatic or
het eroaromatic rings or ring systens, when substituted, having substituents

selected from-d -C6al kyl, -C3-C6Cyd Cal kyl, -d -C6al kC><y, - C2- Coal kenyl
- C2- Cbal kyn hal o CN -NO2, -CF3, S(O)nRZ whe 1 or 2,
-NR2R3, NP¥ é&@)‘ IgCHZNRZRB OR2, - CH2 5 -C(O NR2R3 %&E%@g?z? R2 and

R3 are |ndependently sel ected at each occurrence from hydrogen, -d _(C4al kyl,
- C1- CG4al koxy, -C3-Céeycloal kyl, aryl, heteroaryl, -C(OQR4, -CO2R4 or -SC2R4,

or R2 anglofs, ( & ICaHyRe@bing andD or(1<3dmﬂ %ﬁkﬁm a:@ﬁancqr@é%}aﬁ:mmr@b BrGis

oxygen, sul fur, NR4, or a bond, I S or 4 and is 0, 1, 2, 3 or

4, and 10ng8ysiess; Wh%@h%ﬂ@ﬂghwgé@bﬁtﬁ“% Sé@éﬂﬁd@@arﬁléﬁﬂ*}@ﬂ,r om hydr ogen,

-0 - C4al ky t t
i oot i SR Gy CRAGRERLY otk C R R BN, 08l T ormut &
Il or ||13(09;1f%wnaremnalsu 102 _r.uRZR3 ANR*{OWRG-CHENRIR ', ORY, LCH,OR%r ei n:  E

represents or CH?, E , Grepresents CHor N, Rl is selected from
hydr oyen;C n%% c%%Rs’ubstltut ed or unsubstituted 5- or 20 6-nenbered

aromatic or 1 r ' 0 r l
oxygen atomshﬁ ﬁ{gﬁaﬁ’ Qikl-ﬁegg rﬁgﬁﬁgﬁgt&g}r&ge ec é%&#ﬂ%%ﬁﬁgs? rﬁﬁﬂ)ed or
unsubst i tCit@@lkexy, -0s- Wclkﬁlkyﬂ;mmﬁehtﬂdowlse@(@%ﬁﬁozk or-SeR&rpar omati ¢ ring

SUrTur ot om RSAR shbPebt SraioOAC R O BRI AT £ i, wien

subst i t ubfhr, m“/bf\ﬂb isi0L wenBorsednd&ktisd, f, Ro%or £langbal kyl

- C3- Ceycl oal kyll, 1- CBal Koxy, -C2-Cbal'kenyl . -C2- C6al kynyl, hal ogen,
-CN, 10 NO2, - QR3is mdsp endently selested 2 eash gosumence from lydrogeri@s-Caalkik aub)oR3,
-CI—I2NI'~22R§t 9;%1 -CH20R2, -C(O NR2R3, or -CO2R4; R2 and R3 are independently
sel ected %\F ¢h occurrence from hydrogen, -d _C4al kyl, -Cl-C4al koxy,

- C3- Coeycl oal Faﬂ:lculﬁ'r dpinpotifdsfdRy bentiofafd)fibtinicEdeipicholine BCEtdr-readtiveO

2005/ 100351 - 3- PCT/ SE2005/ 000500 R2 and R3 in combination is
(CHZ)JGE@’E‘) Braceqrd ulpgfleordlly G is oxygen, sulfur, NR4, or a bond,
j is 0, 1, 30r4ac5| krs 11, 2, 3 or 4, an R4isindependent|y

sel ected at each occurnence hydrogen - C3- AEh\kyl | .Rbr

het er oaryl .
N
N

15 I m
wherein: '
E represents or CHa, NH, O or S;
G represents CH or N;
R! is selected from hydrogen, halogen or a substituted or unsubstituted 5- or
20  6-membered aromatic or heteroaromatic ring having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen
atoms, and 0 or 1 sulfur atoms, or selected from a substituted or unsubstituted 8-, 9- or 10-
membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen atoms, 0
or 1 oxygen atoms, and ¢ or 1 sulfur atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents selected from -C;-Cgalkyl, -Cg-C.scycloaIkyl,
25  -C;-Csalkoxy, -Cz-Cealkenyl, -Ca-Csalkynyl, halogen, -CN, -NOs, -CF3, -8{0)uR?* wherein m
is 0, 1 or 2, -NR?R?, -NRYCO)R?, -CH,NR’R?, OR?, -CH,0R?, -C(O)NR’R?, or -CO.R%;
R? and R® are independently selected at each occurrence from hydrogen, -Cy.Caalkyl,
-C1-Caalkoxy, -C3-Cscycloalkyl, aryl, heteroaryl, —C(O)R4, -COR* or -SORY, or



5 The invention al so enconpasses stereo isoners, enantioners, in
vi vo- hydr ol ysabl e precursors and pharnaceutical |l y-acceptable salts of
conmpounds of formula Il or 111, pharmaceutical conpositions and

formul ati Lping them nethods of,using themto | seases and
condi ti ong‘géizﬁr}igbﬁgpone or in conbinati ogﬁ wi th ot her tﬁ&ﬁ‘f@?@g‘f?é’g@ y-active
conpounds or substances, processes and internedi ates used to prepare them
uses of themas 10 medi canents, uses of themin the manufacture of

medi canent s &Rfcind R $n obmbibstionfio (CHI)GUIRL- iof -GITH YT whkiein Gt PORES,

Parti cul aifgéo ounds of the inyvention are nicotinic_acetylcholine

r ecept ors® v 8 hondpiis Qb % A ord @Bd Kisftdn2sbenfuerd 11 OR NE N 15 11
wherein: E rgpw; . ' e h en,
hal ogen or aqg{}ggftale%e}idgﬁcfl y(c)gré?etﬁtnegu gt |h?" E‘t’@rcfng% ﬁglrih%g{o%éfbg ?ﬁﬁglb#g{’?g or
het er oarlesbadargl.ri ng having O, 1 or 2 nitrogen atons, 0 or 1 oxygen 20

atons, and Odﬂ{g,l sgl fur atons, or selected froma substi éfélgﬂ o)
unsubst i t ut ed §VGHOR 36@?&?&%%&@%‘6‘“&%@‘?@“&‘" hEig=rtd ﬁﬁ%‘ﬁi c ring
syst em Na¥iRgbrOandlphadmtentically lab QBB RNET co%cpo%ds]omﬁﬁﬂﬂélﬂ%mﬁ and 0 or 1

sul fur dtons, said aromatic Or heteroaronmatic rings or ring systens, when
subst i t upthatnadeutidah gorapdsitions andtfosmulefions codtainingrthed, medwikof ysing them to

T kA s E e s B
- CH2NRZ Rebmpiotigds or Ghibdtiees, pfdcedsbidddntefhedidtediRed tdPrepaie tHey, ased of Bgapandent | y

sel ected at each occurrence from hydrogen, -C _C4al kyl, -0 -C4al koxy,

- C3- b cympdieamepts, usgs\of thepeindhemagufacturgofpmrdicamens pad wyes ofberdor or R2° and R3
i n conbi [ Q8. 1 Ss - }p;]&;(c 2) k- or -G CH2)j G wherein Gis oxygen,

sul fur, ‘ﬁ%ﬂ"%@%‘%ﬁ; igéo, 1, 2, 3 or 4and kis 0, 1, 2, 3 or 4, and
WO 2005/ 1003 Fartietdarlecinptmitls @F (H{G0aton ¢ nicotinivdepigliolid r¢cepidraedotite at each
occurrence fro&_hydrogen - Cl- Cﬁal kyl, aryl, or heteroaryl; stereoisoners,
enant i ongt¥Poupds igiageprd yathdpraulplle” hr ecursors and phar maceuti cal | y-
acceptable salts thereof. 5 O her cornpounds ofnt he invention are nicotinic
acetyl choline receptor-reactive co nds I3ccord with formula EIl: O OR
N\ ~

15 I
wherein:
E represents or CHj, NH, O or S;
R! is selected from hydrogen, halogen or a substituted or unsubstituted 5- or
6-membered aromatic or heteroaromatic ring having 0, 1 or 2 nitrogen atoms, 0 or 1 oxygen
20  atoms, and O or 1 sulfur atoms, or selected from a substituted or unsubstituted 8-, 9- or 10-
membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen atoms, 0
or 1 oxygen atoms, and 0 or 1 sulfur atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents selected from -C;-Csalkyl, -C3-Cscycloalkyl,
-C-Cealkoxy, -C-Cealkenyl, -C,-Cgalkynyl, halogen, -CN, -NO,, -CF3, -S(O)mR2 wherein m
25  is0,1or2, -NR?R?, -NRYCO)R’, -CH,NR’R?, OR?, -CH,OR?, -C{O)NR?R?, or -CO,R";
R? and R? are independently selected at each occurrence from hydrogen, -C,.Caalkyl,
-C;-Caalkoxy, -Cs-Cecycloalkyl, aryl, heteroaryl, -C(O)R?, -CO,R? or -SO;R?, or
R? and R’ in combination is -(CH,),G(CHy)x- or -G(CH:);G- wherein G is oxygen,
sulfur, NR*, orabond,jis 0,1,2,3 or4 andkis 0, 1,2, 3 or 4, and



NIlIl wherein: 10 Grepresents CHor N, R is selected from hydrogen,

hal ogen or a substituted or unsubstituted 5- or 6-nenbered aromatic or

het ercaromati c ring havi ng O, 1 or 2 nitrogen atonms, 0O or 1 oxygen atons,

and O or or selected frogLa substitute tuted 8-

9- or - %Ofgﬂé%g used aromati c or het&enr-oar omatic ri %ﬁs&?@é}%ﬁﬁé{fw ng 0, 1,

2 or 3 nltrogen atons, 0 15 or 1 oxygen atons, and O or 1 sulfur atoms, sald

aromatic or heteroaronatl c rings or ring systens, when substituted, havi ng

subst i t uent s R'db énlepehdentiyiselected@s eddhyocsurretse feomyiyidoogeh \-Cy -Caalicl); ﬁ@hlokoxy,

- C2- C6all§$er - C2- C6al kynyl, hal ogen, -CN, -NO2, -CF3, -S(OnR2 wherein m

is 0, 1 NR2R3 -NR2(CO)R3 - CH2NR2R3, OR2, -CH20R2, -C(O NR2R3, or

- Q02R4; R2 a%@ergﬁsﬁﬂ&sldﬂﬂﬁﬂﬁﬂi'@@ﬁ wcpﬁ?&eﬁ;&@die%% G363 2R hﬁrﬁﬁ&%ﬁcems«o

hydr ogen, -Cl. C4al IRI/ 0 - d -C4al koxy, - cycl oal kyI aryl, heteroaryl,

C(O)R4 acceyiatite sajts @@@fm or R2 and R3 in conmbination is -(CI-lZ)iG(CHZ)k- or
)) G e|n Gis sul fur. NR4 a..bond is 0 , 2, 3 or

S(;?k i's \gkﬁ €T cpmpougds étytﬂ%myewn] aLe ?ﬁ%‘é‘ﬂ%ﬁ‘&g‘ﬂ?}}"}m% Eﬁcsgtb‘é?agfveeach

occurreng‘ﬁnﬁoﬁgaglhmdé@gemhfoﬁmml kyl, aryl, or heteroaryl; 25

stereoi soners, enantionmers, in vivo- hydrolysable precursors and

phar maceut i cal ly- accept abI e salts . fcul ar conpounds of the

invention are those in accord wjth fo m  wherein, R is selected

from hydrogen, hal ogen and subgi bstituted phenyl 30 pyridyl,

qui nol i nyl, piperazinyl or no Sai @ phenyl, pyridyl, qui nol i nyl ,

pi perazi nyl WO 2005/ 100351 - PSY/ SE2005/ 000500 or nor phol i ny, when

substituted, having substituents selected from-d -C6al kyl, :
- C3- Céeycl oal | cyl, -Cil-C6al koxy, -C2-@d8al kenyl, -C2-Csal kynyl hal ogen, -CN,

- NO2, CFere-S(O)nRZ wherein mis 0, 1 or 2, -NR2R3 CHZNR2R3 - OR2,
-CH2OR2 B @2R4. Particul ar conmpounds of the invention are R-stereoisoners
of cogpounds @ﬁ-eﬁraieﬁtslcaioﬁNLI or I'l'l in accord with formula IVor V, ORDR

NEor NG N, erein E, R are_as deflndhereln Parti cul ar
conpounds of Rhlé S?lﬁveﬁ\ﬁh wvéme?«%ﬁseeegwbswmr upspbgtifyted 5- or

6-membered aromatic or heteroaromatic ring having 0, 1 or 2 nitrogen atoms, 0 or 1 cxygen
atoms, and 0 or 1 sulfur atoms, or selected from a substituted or unsubstituted 8-, 9- or 10-
membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3 nitrogen atoms, 0
15 or 1 oxygen atoms, and O or 1 sulfur atoms, said aromatic or heteroaromatic rings or ring
systems, when substituted, having substituents selected from -C,-Csalkyl, -Cs-Cecycloalkyl,
-C,-Cgalkoxy, -C2-Csalkenyl, -C;-Csalkynyl, halogen, -CN, -NO;z, -CFs, -S(O)mR2 wherein m
is0, 1 or 2, -NR?R?, -NR¥CO)R?, -CH.NR’R?, OR?, -CH,OR?, -C(O)NR?R?, or -CO,R%;
R? and R? are independently selected at each occurrence from hydrogen, -C;.Caalkyl,
20  -C;-Cqalkoxy, -Cs-Cseycloalkyl, aryl, heteroaryl, -C(O)R“, -COR* or -SO,R* or
R? and R? in combination is ~(CH);G(CHa)x- or -G(CHy);G- wherein G is oxygen,
sulfur, NR*, orabond, jis 0, 1,2,3 or4 and kis 0, 1, 2, 3 or 4, and
R* is independently selected at each 6ccm1‘ence from hydrogen, -C,-Caalkyl, aryl, or
heteroaryl;
25 stereoisomers, enantiomers, in vivo-hydrolysable precursors and pharmaceutically-
acceptable salts thereof.
Particular compounds of the invention are those in accord with formula II or III,
wherein,
R! is selected from hydrogen, halogen and substituted or unsubstituted phenyl,
30  pyridyl, quinolinyl, piperazinyl or morpholinyl, said phenyl, pyridyl, quinolinyl, piperazinyl



10 pharnmaceutical |l y-acceptable salts thereof. In a further aspect the
invention relates to conpounds descri bed herein wherein one or nore of the
atons is a radioisotope of the sanme elenent. In a particular formof this
aspect of_the jnvention the conmpound is.|labeled with trjti h
radio-labéyéamﬁbﬂ%gﬂnds are synthesizeaséither by incé?%%#gﬂ%ﬂgg&
radi o-|l abel ed starting materials or, in the case of tritium 15 exchange of
hydrogen for tritium by known nmethods. Known nethods include (1)

el ect r opfinhdrphdliay OgRsIubstiutel HalvRigRdbdiuent deletted froff -4, NGalkgl, 0gen in the

presence of a tritium source, for exanple hydr ogenati on with tritium

b
gas in tfe-Goexcloaterd -64-Caalsaxy, 2@i-Genlkeasgl M@}%@Y » hatpgen AN ng¥020fCHy dr ogen
Pl Lt - = ]
o ganons S pRe WA 1B, 1 0% DRGSR CHRR DR BRI CORR 5 ot on

| abel ed wi t h Ratticularcompeunds of the ifiventiblgre Bi-steroviedniers fof benpdundsrefiomhulal
conpounds which bind to and npdulate the activity, by agonism parti al
agoni“sm I opHL mceey ﬁ’f‘éhrﬁonﬁ‘lﬂatmé’ré’7 ni cotinic acetylcholine receptor. Such
tritiuml abel ed conpounds may bgiused in assaysg that neasure the

di spl acenent of such cokygound assess th biRdi n | igAnds that bind

to a7 nicotinic acetylch eptors. 2 spect the
invention rel ates co escri bed i n_mddi 4 ly conprising one
or nore atons of r agr ol - In @ parfti m ofF this aspect of the
i nvention the co conprises a radio hal ogen. Such radi o-1 abel ed

conpounds are synthesized by incorporating radio-|abeled starting naterials
by known nethods. Particulld® enbodiments of this &§pect of the invention

are those, i n which e radiqi sotope is selected WO 2005/ 100351 - 6-
PCT/SEZOBS‘?%‘B@'Q@O“‘#‘?&&H%‘#@, E%éj?,gmlzm, 1311, 7"Br, 76Br, 77Br or 82Br. A
nost parti cul mhtikidRe ds @F tHelhvwenB oW &€ thos® HedchBed RetERTL@N IS that in which
the radi oi sotope is 18F. I n another aspect the invention relates to

c ompHundehageacentiosdly-ageqpiabie saltg therrafy use in therapy and to conpositions

containing t i J he use of
conpounds degggfgéﬂéérh%se&gfﬁgﬁv&ﬁﬁ@ﬁ%h{%g?3%@@%?%@2%@%?Vgl?ré%l ‘ftﬁrough t he
acti on or mére of theiatonirie hyrhdibisdtopeof the sapiesl@ment Al patipwiat foeh bfthisgpeet  of
the invention relates to thg use of the compounds_ for the therapy of

di seasesoifbernyensionithe eampoupd ds lapslediyiith frithm. njuch radio-dabstediopmppinds Aee
N i i o U b e A

or prophylaxis ases or conditrons~-in the a7
ni cots ni exchange pf bydrogerbfentftium by knatwnohethodst Kodwnongthodsascladinglpi st eri ng a

t herapeut, cal | y-effective unt, of .a co und. of th invention.to a

sub] oot Settratilizgaiogios: HIGVELaCiedBeBaR EEIARen & 0° SRR AEREIBR ¢ hi s
aspect ofoutddefor BXRABE, By Hydraken@ion e thiokitilihgat TFME pRbenchof R PYlladiins, Wherein
the disorder is anxiety, schizophrenia, mania or nmanic depression. 15

Anot her eatlydi oré s exehangg of hydrpaan foptitivmeperfouned indhe presenceref wsmars ardat nent

or a suitable organometallic (e.g. palladium) catalyst.

20 Compounds of the invention labeled with tritium are useful for the discovery of novel
medicinal compounds which bind to and modulate the activity, by agonism, partial agonism,
or antagonism, of the o7 nicotinic acetylcholine receptor. Such tritium-labeled compounds
may be used in assays that measure the displacement of such compounds to assess the
binding of ligands that Bind to a7 nicotinic acetylcholine receptors.

25 In a further aspect the invention relates to compounds described herein additionally
comprising one or more atoms of a radioisotope. In a particular form of this aspect of the
invention the compound comprises a radioactive halogen. Such radio-labeled compounds are
synthesized by incorporating radio-labeled starting materials by known methods. Particular

embodiments of this aspect of the invention are those in which the radioisotope is selected



prophyl axi s of neurol ogi cal disorders, psychotic disorders or intellectual

| npai rnment  di sorders, which conprises adm nistering a therapeutically

ef fective amount of a conpound of the invention. Another enbodi ment of this
aspect of i ion is a nethod of tyeatnment or 20 kS, Wherein
t he di sorﬂ&g?ognﬁﬂggz]‘;ei mer's di sease, |learning deficit, P%gglr%?%k@&r?s@ef icit,
attention deficit, nmenory loss, or Attention Deficit Hyperactivity D sorder.
Anot her embodi nent of this aspect of the invention is a nethod of treatnent
or  propyyh $F B3y, Whe Py MR epdTeepd®Rr i A g iRl anibiaasas of thidddpédpgt on' s

di sease, Tourette's syndrome, or neurodegenerative disorders in which there
i s | oss Wfftheinyentionristhet inyrhigisthe radigisotepstineF. enbodi ment of this aspect of the

invention is 0 r.eat r is of . jetla b i he
badi ot o, orReRRhSpRt tiRARTRE teifiks o RORBING Bl fthioite it kC
adm ni stiérapgam foltemppsitiériscahlainigf hewt | ve anount of a conpound of the

i nvention. Yet another enbadi mrent of this aspect of the invention is a
met hdd for i dageether aspect theduvention pncompassek the ysewd compeungs desaded Al st eri ng

an ef fec | yg W%&Jea&s &%-mwaf}ﬂmagh gﬁ%cﬁé;heof rpyogg.]té agg%eggﬁmaepmodi ment

of this "‘aspec e rnvention 1s arnaceut | l'on~ conpri sing
a conpoufduoré partienlaraspet iobthe amadntiorpietateseio ¢heise af thy cempenida fbrehelibetspnt |

| ubricant_ . or carrjer, V\Dg&ggS/ 100351 -7- . PCT/ Sllz_ 005/ 000500 A further

aspect oif disgases mrditsdfhron Seterokp hnigetiple aqstyleholing FepRIerst i on useful for
treating or p§1§3£ﬁ:é}' Lokt | SQ | ' 184 Ng from
dysfunction o ni E:agﬁl %‘?Ectﬁgglg%t}%g? ﬁgnﬁgdsgééc? g‘%‘f‘%ﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁ?@%ﬁé ;é{;] a
manmHe] , diseafasroakbyditodsimahich activation o g cehniestiniknieceftords bargfiolab@hieh t he

i nvention, anp enantionper. thereof or g har maceuti cal | y-acceptabl e salt
t her eof , methpdeqmprises pdminisigring g %@M@éﬁ?ﬂ%ﬁgﬁww b Eruppeynd of Bidi t i on,
and pharfﬁ@&ﬁﬂ?it&%ﬁl}je&%ﬁ?&ﬁ@tﬁo&@H@hfsé&é%r GaiditloR" - Anot her enbodi ment of

this aspect of the nvention relates to use of a pharmaceutical conposition
of the i nventOmyerhlbodimens of thiwaspestof therpveantiomisiaonetbed pff togabmpénd ot s of human

di seases_or, condi tions,.in.whjch activati.on,of .the a7 nicotjnic.receptor is
benof § ci EPPEEEPRERGHF tis RiSSEeR 5, cisty: Sshieobhispia, BapE of e APBIETSN S the use
of tie phar meggathérGalbodBHPOSthisiaSFecObf thi vk b PRkt ofitRGmiehfa@t ment or
prophyl axi s of neurol ogi cal disorders, cEsychot i c disorders or intellectual

i mpai r mepropkilady efneyrologienl disprdersypayichetin dissfrdars pxintelipetual impairmenti nvention is

1 eat non oot PR PRGRIe, il R athah S Bty Bk Pl Bl

cogni ti ogfthefnvention. at t enti on deficit, menory loss, Attention Deficit
Hyperactivity, Di sorder,  anxi , schi zophrenia,, or mani g or manic
depr essi on, P%‘%ﬁ‘ﬁ' odimegf @ ﬁpﬁﬁﬁfﬁﬁgivﬁﬁ“‘%nlaﬁmpfmﬁmf@ s syndrone,

neur gylegeunAkliy QuitkSR il Hsdrder is'Wizhdimer’s disease, learning deficit, cognition deficit,
attention deficit, memory loss, or Attention Deficit Hyperactivity Disorder.
Another embodiment of this aspect of the invention is a method of treatment or

prophylaxis, wherein the disorder is Parkinson’s disease, Huntington’s disease, Tourette’s
syndrome, or neurodegenerative disorders in which there is loss of cholinergic synapses.

25 Another embodiment of this aspect of the invention is a method of treatment or
prophylaxis of jetlag, nicotine addiction, craving, pain, and for ulcerative colitis, which
comprises administering a therapeutically effective amount of a compound of the invention.

Yet another embodiment of this aspect of the invention is a method for inducing the
cessation of smoking which comprises administering an effective amount of a2 compound of

30  the invention.

Another embodiment of this aspect of the invention is a pharmaceutical composition
comprising a compound of the invention and a pharmaceutically-acceptable diluent, tubricant

or carrier.



there is loss of cholinergic synapse, jetlag, cessation of snoking, nicotine
addiction including that resulting from exposure to products containing
nicotine, craving, pain, and for ulcerative 20 colitis. A further aspect of
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A further aspect of the invention is the use of a compound according to the invention,

an enantiomer thereof or a pharmaceutically-acceptable salt thereof, in the manufacture of a
medicament for the treatment or prophylaxis of the diseases or conditions mentioned herein.
Another embodiment of this aspect of the invention is the use of a compound of the
25 invention in the manufacture of @ medicament for the treatment or prophylaxis of human
diseases or conditions in which activation of the a7 nicotinic receptor is beneficial.
Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for the treatment or prophylaxis of
neurological disorders, psychotic disorders or intellectual impainnent disorders.
30 Another embodiment of this aspect of the invention is the use of a compound of the
invention in the manufacture of a medicament for treatment or prophylaxis of Alzheimer’s
disease, learning deficit, cognition deficit, attention deficit, memory loss or Attention Deficit

Hyperactivity Disorder.



20 given in divided doses 1 to 4 tinmes a day or in sustained release form
For man, the total daily dose is in the range of from5 ng to 1,400 ny,
nore preferably from10 ng to 100 ng, and wunit dosage forms suitable for
oral adm %Q%‘ﬁhi’ﬁgl conprise from2 ny 39_1,400 ng of %/SES&%B@E d adm xed
with a solrd™or T'rqui d pharmaceutical carriers, lubricants an I'Tuents.
Conmpounds of the invention, enantioners thereof, and

pharmaceutical |l y-acceptable 25 salts thereof; may be used on their own or

in the form ddnciRdieaiboliicat GBHisGspRt ofthe RveRidnOE the s bf £BéBpcind OF tHear ent er al
adm ni stration. Accordi ngnto a further aspect of the invention, there 1is
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carrier. 30 Exsuthdrembotingink ufthissaspdctibf the inventidinig tigarse b€a sSompaind-of fier t abl et s

and dragees:, | actose, starch, talc, stearic acid; - for capsules: tartaric
aci d r ioyeRtionaa the masiachyre of amedicament fordrratmenh peprophylaXs of Barkigsgpcer i n,
veget abl giogld i HOERAN AN durele's Bk 8P RAAORR0 rotryd Rlor MPRARLP! | oS-
natural or hdrdened oils or’ waxes. ere I's also provided a process tor the
pr epar at there inlossofbdholingrgirsynapses.i cal conposition which process conpri ses
m xi ng or conpouyndi nq the ingredients.together and formng the m xed
nar odi ont s | ARYTEBRONEIT SLBERAET oF B SVeR R 49 e Oh§ “HHEOGF ed ent s i n
5 capsul gsceddibgein\thd Saht¥BotlRWTE dhedatehOfof ﬁe'ﬁehﬁﬂlﬁ%@ﬁbﬁhﬁﬂi%ﬂ ons. _
Conpounds according to the invention are agonists of nicotinic acetylcholine
r ecep® or getlagnprineorgeerptévernglitib.ni t ed by theory, it is believed that agonists
of the a7 nicQLin.c I Li.ne r.(n t .are.useful in
the treat mnt%?ﬂﬁr%%%gﬁg%gﬁv%fl h&nrg%?%ﬁg%h%cug{' Oﬁg‘g&c?% Zﬁg,‘&‘%@)}%ﬁgﬁ "di sorders
and i nt etHe@pinufikturdPbd hedicimehit Sorrfaldkitatingihd ceaticaves siddkig\oa tHeaeratneiv of
conmpounds, which are or are al so_ agonists, of the a4 nAChR subtype. .
Ther ef or BICONSAIHIGHER owwﬁswiu @ettrp%h%ﬁmm REPoFYIe A PFAdUS!S sPRpRIng: o
preferrengPt};pie conpounds of the invention are indicated as pharmaceutical s,
ar

in particu “in the treatment or prophylaxis of neurol ogical disorders,
nood 18li sor der Bor theysek.anethods, medidenentsa dontpesitient medtionedrbereinibedmaolins or der s.

Exampl es of psychoti,c disorders include schizophrenia,.ania and 15 manic
depr essi 8?01‘,’0"&%“‘2“59@@_8 thedosags) aélgmﬂ}fteﬁeﬁt“@ﬁj Qifz_ccf’gré?’ VRRpYIY OO ders
i ncl ude  oALBYET, MR MmEde faaASMAstrdtRA A D tBlcat desire@ Hdvdver) iflgdneralt , attention

deficit, nendbry loss, and Attention Deficit Hyperactivity Disorder. The
conpoundsatisfactonereswltscare petainad yvhan the compounds of thednvention greidministered piea

par k1 oot dfigiehe sBOKR gl bl menth drificl SR R g Syl SR marhe ©
neur gdegeives af divide®Qogdh $ @6 deintes aday\br isuithiaedreldasd fom. Pér mdi0 tHenetbdaly

synapses. Caonpounds of the invention may further be useful for the freatnent
or prophyPsif 1 the range of from 5 mg to 1,400 mg, tore 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 admixed with a solid or liquid pharmaceutical carriers, lubricants and diluents.
Compounds of the invention, enantiomers thereof, and pharmaceutically-acceptable
25  salts thereof, may be used on their own or in the form of appropriate medicinal preparations
for enteral or parenteral administration. According to a further aspect of the invention, there
is provided a pharmaceutical composition including preferably less than 80% and more
preferably less than 50% by weight of a compound of the invention in admixture with an
inert pharmaceutically-acceptable diluent, lubricant or carrier.
30  Examples of diluents, lubricants 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;



jetlag, for use in inducing the cessation of snoking, craving, and for the
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20  disorders in which there is loss of cholinergic synapses.

Compounds of the invention may further be useful for the treatment or prophylaxis of
jetlag, for use in inducing the cessation of smoking, craving, and for the treatment or
prophylaxis of nicotine addiction including that resulting from exposure to products
containing nicotine.

25 It is also believed that compounds according to the invention are useful in the
treatment and prophylaxis of ulcerative colitis.

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, produce
fewer side effects, are more easily absorbed or have other useful pharmacological properties.

30 The compounds of the invention exist in tautomeric or enantiomeric forms, all of
which are 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,

e.g. fractional crystallization, or chiral HPL.C. Alternatively the individual enantiomers may



Test B - Assay for affinity to the a 4 nAChR subtype 25 [3H1 -(-)-nicotine
bi ndi ng. Using a procedure nodified from Marti no-Barrows and Kellar (Mol
Pharr (1987) 31:169-174), rat brain (cortex and hi ppocanpus) was

minutes anaBplRs | ached twi oo, BB then 1. suspBSASRAROBE:ant ai ni ng

100 M diisopropyl fluorophosphate. After 20 mnutes at 4 C, nenbranes
(approximately 0.5 ng) were incubated with 3 nM[3H] 30 -( )-nicotine, test

drug, 1 gpMife b?«l%:ﬂ:ﬁon 6P£ﬂle%%rh?ﬂat3 opfidafip Qgt?«,bgré:@u Hehfddr achiopour at 4

C, and then filtered over man gl ass ters (thickness Q)
(pre- trmn@ﬁoﬁwhmhmzmmzmom - PCT/ SE2005/ 000500 hour with 0.5%

PEI i del . fic bi d b d b
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were cal culated using the non-linear 5 curve fitting program ALLFIT (DeLean
A, MinspharmnaentinaliRaaerptallepoc{deptpy pxample, Jnaleiphydraghloric) €7m1§102)
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M ni mal Essentia um cont ai ni al_ .Bovine Serum (FBS)
at 37 C consfisent Mﬂﬁ%&’@xy%%@%%"m ﬁrkgé&ﬂ%{ '%ﬁa%ﬂ%‘ﬁﬁﬁ ‘Wl assay,
cell g arﬁ4f?ﬁéﬁsh1bg&9tetmceﬁ&l d%‘ af 1009-gle! sugﬁﬁﬁtﬁ‘ﬁtvms%heeaafl t 0.5

m. per well at a cell density of 300, 000 cel l's per mL or into 24-we Fal con
pl at es athe pélleﬂrmxt;aetedv\ﬂhd pcmledasup@'httantéwsrqmbifu@(fpﬂwnmtdsgt P%00thg, and 1.5

(12-we | at.es ’?C% to the
Fr answel Ve apd e buspendss SEHE Merbrabien DoeREhened cobBiied ik Sl £ e
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are fed 2 h prior to performng a transport assay.
EGTA [ ethylene glycol-bis(p -aminoethylether)] for 2 hours at 21 °C, and then filtered and
20  washed 4 times over Whatman glass fibre filters (thickness C) using a Brandel cell harvester.
Pre-treating 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). Non-specific binding
was described by 100 pM (-)-nicotine, and specific binding was typically 75%.
Test B - Assay for affinity to the & 4 nACHR subtype
25 [’H] -(-)-nicotine binding. Using a procedure modified from Martino-Barrows and

Kellar (Mol Pharm {1987) 31:169-174), rat brain {cortex and hippocampus) was

homogenized as in the ['**T) o -BTX binding assay, centrifuged for 20 minutes at 12,000 x g,
washed twice, and then re-suspended in HB containing 100 u M diisopropyl fluorophosphate.
After 20 minutes at 4 °C, membranes (approximately 0.5 mg) were incubated with 3 oM [*H]

30  -(-)-nicotine, test drug, I uM atropine, and either 2 mM CaCl; or 0.5 mM EGTA for 1 hour
at 4 °C, and then filtered over Whatman glass fibre filters (thickness C) (pre-treated for 1



Chopstick el ectrodes are positioned to contact the nediumon both sides of a
nonol ayer and the resistance across the nonol ayer is determ ned. Nornal
values for the 30 resistance across a nonol ayer are 130 to 160 Chmns/cn®.
Transport performed manual ly wth 12-wel | pl un in

basol atera‘laatagngﬁg(%lglgal (Bto A and api'c1 I” to basol aterpgﬁ%?ﬁ&?@mé@
directions in triplicate. Test conpounds are WO 2005/100351 - 12-

PCT/ SE2005/ 000500 di ssolved in DVSO and diluted to the test concentrations
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wel |l followed by 0.5, st . 5 lution to the insert. For Bto A

experiwmgﬁﬂﬁ-&%w? . 13207 L8t is added to the well followed by 0.5 nL

HBSS to the ijogralues AR piddas Hil coutBeibd ferec@icdubudd @i h&ir plate and
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the plates incubated in a 37 C water h"wth a shaking rate of 70 rpm for
60 m. owve fitting prograsg AEAFET Gelesan ve MunserhR J amd Bodtard P19 éhred. from t he

pl at es d s : ferred fromboth donor and recei ver chanbers to
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st andar dsneaf re@resflofogrdt BNZFEITER(Izathbibat®, RIed987)5aliéing WioaneE ofResul t s:
The apparent perneabilit s cal cul at §:d accordi ng to tthe follow ng

Y
equat i onb67 a0 aMfor/the,“thp BAK snddH] 4 miosinedigandsrespertivel Ki vlugs Ratio =
Papp(B to : $ URegovery)= {[(Wr x C) + (Vd x Cd)] _
(vd x COY?IQ‘%TB%@@%%@g%e@%}%ﬁ%&aﬁ%%? F cnB; C = Concentration in
recejgyer at 60 mn; Co = |ﬂii£ﬂmm]/(@-ﬂﬂigﬁid]¢ltﬁﬂﬂ)”*-m) donor; Vvd = Vol une of
donor; Cd = Concentration in donor at 60 mn; A =" Surface area of
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Brz, Fe ~t ! Br M, K2CG3, DWF O OH Mel, K 2C38 O
Compounds of the invention generally have binding affinities (K;) of less than 1 uM

15 ineither Test A and or Test B.
Test C - Assay for P-glycoprotein-mediated efffux

P-glycoprotein-mediated (Pgp) transport was assayed in Madin-Darby Canine Kidney
Cells Expressing Human P-glycoprotein (MDR1-MDCK) cells as follows.
MDR1-MDCK cell lines were maintained in culture in Dulbecco's Minimal Essential
20 Medium (DMEM) containing 10% Fetal Bovine Serum (FBS) at 37 °C and 5% CO; and were
passaged twice weekly.
To perform the assay, cells are seeded into the apical side (A) of 12-well Costar plates
at 0.5 mL per well at a cell density of 300,000 cells per mL or into 24-well Falcon plates at
0.4 mL per well at a cell density of 150,000 cells per mL. and 1.5 mL (12-well plates) or 1
25 mL (24-well plates) of medium is added to the transwell basolateral (B) chambers. The
medium is replaced daily and monolayers are used for transport assays 3 days post seeding.
Monolayers are fed 2 h prior to performing a transport assay.
Chopstick electrodes are positioned to contact the medium on both sides of a
monolayer and the resistance across the monolayer is determined. Normal values for the
30 resistance across a monolayer are 130 to 160 Ohms/cm®.
Transport assays are performed manually with 12-well plates and run in basolateral to

apical (B to A) and apical to basolateral (A to B) directions in triplicate. Test compounds are
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Experi nental Procedures and Definitions Unl ess otherw se indicated, halo
i ncludes chloro, brono, fluoro and iodo; 5 CL.6al kyl includes nethyl, et hyl

and i netﬁ§solv‘éﬂ‘iﬂb§d$(5 a] ﬁﬂ.ﬁ&?ﬁ tﬂé ﬁ@ﬁ’doncéﬁ%ﬁéns ﬂWbSWlthhﬁé‘ﬁﬁal C2: 6al kenyl
I ncl udes et henyl, rop propenyl 3-propenyl and linear, branched

or cycl mcmuamwa mrtyst Sdmtlbm(el%l Tramwﬂalakfywyshed math HBSS zit3ﬁ§,ﬁ§|yl or

pr opyny 4a| eferred hereln e.g., nmethyl, ethyl,
n- pr opylfor?lslg‘h ﬁPB’B m""’?Plﬁ s WD 2005/ 100351 - 14-

PCT/ SE2005/ 0086Q0to B ektpekimeniet SR ai‘HBSS eradﬁédfo taé v@ll%lhﬁed%%aﬂﬁ&% be
stral ht -chai ned or branched, and the Ca-a alkyl groups may also be cyclic,

e.g. cy%ll @mndmlle inserteljen %MWPW@W 1grraly fast $‘0é111t€qﬂrlé dddeddo therwsln nay have
onc, L gy 1), PARS AP H AT R RHEARG B SR e
subst i t ugiithe pﬁted aabatbdih 47 ¥ Water bath with a shaking rate of 70 rpm for 60 min. At

the end of each experiment, the inserts are removed from the plates and samples transferred
from both donor and receiver chambers to HPLC vials and analyzed by conventional by
10 LC/MS/MS methods. Calibration standards of 0, 0.005, 0.05, and 0.5 pM were used. |
Calculation of Results:
The apparent permeability is calculated according to the following equations:
Papp = [(VT x Cr)+(AxtxCo)] x 1,000,000 (10°° cm/sec)
Flux Ratio = Papp w o) + Papp(a w B)
15 MB (%eRecovery)= {[(Vr x Cr) + (Vd x Cd)] + (Vd x Co)} x 100
‘Where: Vr = Volume of receiver cm®; Cr = Concentration in receiver at 60 min; Co = Initial
concentration in donor; Vd = Volume of donor; Cd = Concentration in donor at 60 min; A =
Surface area of Transwells and t = 60 min.
Compounds of the invention generally have an A-B/B-A ratio of less than 2.5 in this
20 test
PREPARATION OF COMPOUNDS OF THE INVENTION

Compounds of the invention may be prepared according to Scheme I.



Unl ess otherw se indicated, heteroaryl refers to a 5- or 6-nenbered aromatic
or heteroaromatic ring containing zero to three nitrogen atons, zero or one
oxygen atom and zero or one sulfur atom provided that the ring contains

at | east oxgg) 'Sylg&gen oxygen, or sulf atom which _rgﬁ%i’%g%g@&rgﬁ%or nor e
n ,

substitue €scribed herein. 10 Unl®&ss ot herw se i t he
foll ow ng exanples: (i) operations were carried out at anbient tenperature,
i.e., in the range 17 to 25 C and under an atnosphere of an inert gas such
as argon or nitrogen; (ii) evapopations were carrigd out by retary
evaporati on igr¢peyo and wor -up procedurg,s arried gut jlafter renoval
of residual solids by filtr |5=é) [0 ma aph@H( by t he
flash procedure) and nediu sure pat og'?'a MPLC) were

performed on I CN Ecochrom 60 Angstrom sili ca gél . caseF ere Reverse
Phase H gh Pressure Liquid Chromatography (RP- éimpl oyed as a

met hod of purification, G lson instrumentation IM&usPFf; BMfor, 333 Punps and
155 UWN s Detector) and a Vafi an C8 reverse phase c@lum (60 Angstrom

irregular load in 20 8 p icle size, 41.4 | Dix 250 mm) were enpl oyed.
Gradient elution was pe med9 wusihk,aqueou ¥ t®1 f | uor oacetic acid
[acetonitrile with 0.1~ N{ | uoroacgjg ¢ aci |e collection was based

on signal at 254 nm uUhl ess ot herw se not ed. I'n,cases where Normal Phase

Hi gh Pressure Ai qui d Chromat ogr ap ( NP- HPLC) s required, Dynana

i nst runent a%&mﬁ SD-1 Purrps H UVNi /sNESe CEle B8R0y Peratide Super prep
Flow Cell 2 phase cgdum (60 Angstromiirregul ar
load in 8 pmparhclk“}c\?ﬁfto'ﬁl rrmIDx 250

el ution was performﬁj W t ?"5% i sopr |

Fl uid Chromat ogr aphy (SFC) was perf rme
general | y usi ng met hanol (contaiting 0. 59

ver e enpl oyed. Isocratic
.- oloT n hexanes. Supercriti cal
Bergger Aut oprep SFC system
ethyl amine) in carbon

di oxi de and ger Di off 1[T'Etgp,on, 60A, ST size). 30 (iv) in
general , thelsfru f RADLGPE) Qqsggep(p were confirmed by
nucl ear magnet N\ éesonance (N andHREPrIVE S ,a,l)z |§ ) techni ques; AP/ Cl
mass spectral e8\u ing a Waters Iatform LCZ spectroneter

wer e obtaé
and, where ap%roprlate either posftive ion data or nggative ion data were

col l ected; NWR chem cal shift WO 200§/ 100351 -1s- PCT/ 500 val ues
were neasured on the delta scal ton magneti c{nesonanc ctra were -
r

determ ned wusing a Bruker Avgric egtro e at a field

strength of 300 MHz; the fofliow ﬂ,tg
singlet; d, doublet; t, tri
(v) structures and purity of

afbrevi at i ons have been used: s,

|
raNquaPtet; in, e;,d )br oad; 5
teryrediat were ass 31 ayer

chromat ographic, HPLC, infra-red (I R)., or NMR an

poi nts were det er i ned usi ng a Melt .0 mel ting p0| Q:;[ apparat us
+ 80Cl, 0C /~
pyridine

\R‘ B(OH),, PACL(PPh;),,

Cs,CO, DME/,O/EtOH £%/ m

General Experimental Procedures and Definitions

Unless otherwise indicated, halo includes chloro, bromo, fluoro and iodo;

5 Cgalkyl includes methyl, ethyl and linear, cyclic or branched propyl, butyl, pentyl or hexyl;
Cs:salkenyl includes ethenyl, 1-propeny!, 2-propenyl or 3-propenyl and linear, branched or
cyclic butenyl, pentenyl or hexenyl; C; salkynyl includes ethynyl or propynyl; the C;4alkyl
groups referred to herein, e.g., methyl, ethyl, n-propyl, n-butyl, i-propyl, i-butyl, t-butyl, s-



or an oil-bath apparatus; nelting points for conpounds were determ ned after
crystallization froman appropriate organic solvent or solvent m xture; 10
(viii) DMSO s dinethyl sul phoxi de. | NTERVEDI ATES AND STARTI NG MATERI ALS The

starting I_al or the compounds desgcyi bed herein | t her obtai ned
conmer ci aﬁ?@%"?ﬁ\?\@?L prepared by standa‘rffr'rret hods from\,}%& 00%@?03?‘% al s. For

exanple, the following Methods illustrate, but do not Iimt, the
preparation of internediates and 15 starting materials. Method A

2- (R) - 1-higd heed bre &-p%h%@hn&nef'gré%%ﬁyse &rﬁgﬂuﬁ E@ot 6:3hd8! anlapne O Br
N N In general, the procedure of Cappelti et al., (Bioorganic & Medicinal
Cheni st r §3-4 2Byl g2oqm)may G4Ehe cyrlie-ean, cyploprpyl aidycinbatyl. Alkyl groups referred

R) - (I - Aza-bi.cycl o[ 2. 2 2] oct -3- i ne h hl orj d It (1.14 g, 5.72
ot ) an et iy Bafe e b bttt byBBb kb R shixton e et anoi (60
nL) for 1 houUnleddiRhértfisétindibatadfaryt Bstt:8eh 4 PhddyringwBithinn§ Agé .2 e al |yl

brom de (657 ng, 5.43 mml) was added and the reaction was stirred at 0 C
for 1% sybatituents ag dasemibediseaimt ure for 15 minutes, and finally at reflux for

30 m . T |t ) -l -al lhvl-1-aza-bi |o[2.2. 2 - 3-yl am
was t hen_di r 0el AR Chearny e AR NS BER Bl 4 Tty
est er ( Sheteroifoialic kifg doithifingRkroxtthneé nioget s1ams)|zer st onb @Ry @M abdm,raafil ux

overnight. The resulting mxture was filtered while still hot and the
filtrat ezergasonesykinatony prpvided that the singcaniaing gtlgast ongpidrogen; o¥YESDWRES t aken up

in NN di : B Lally wth palladium
bistri ph%@?%ﬁﬁéw ne %@?gﬁpﬁfﬁy?%ﬁfgﬁ#&g %&%@@% “and dii sopropyl
am né0 (3. 6 nlUnl2& othermide)indiddied, srothe followike:20QHds1 00351 - 16-

PCT/ SE2005/ 000500 was. heated at ,100 C f or hour. HPLC indi cated conpl ete
conversi on t ot he W& VeSS %ﬁ@bﬁ%%%w’%y%%jﬁdﬂder hi gh

vacuum anélo ' L kd E&po n 1N hydrochl ori de
acid andﬁgh{Fgﬁ% ori#é%ﬂ&%s%%%n%/m A%tg%as\%%%dr% S ﬁﬁ%% ng, the layers were
separ at ed and(if)he ampemtiens vesre camed oebbyratatyeaaporatiorcin vared andw@rR-up 5 80 nl).
The aqueous ] ayer was .adjusted to 2. W th 5N sadi um hydroxi de and again
extract eBr‘\‘RfJ(“ﬁééé’fﬁrﬁFmgjﬁPt(@ekmﬁ}?vﬁ{;m Ef‘?@f@?%ﬁi c layers were
conbijped, drigg) OVelums elfoliogHiph (8 thé Hhiheyr6sbdurl enEvediaidir&duréndaid r educed

pressure to provide a solid. The sol'id was triturated in acetone/diethyl

et her anehrpmbiography (MPLE) Biere nerfermed ¢rel Qb Rershrom 68 Aagsteom silifa gel. Moo ny,
279% . A porti f ' . 414 ' ses by
Fever se BREuuRds Rept Buhf Hidh RS bisF oy hta AR ISR WP O Vet o
wi th 0. 1emplovéd asar methed bEpaificati®s Gilson instrumentation (215 Injector, 333 Pumps and

155 UV/Vis Detector) and a Varian C8 reverse phase column (60 Angstrom irregular load in

20 8 um particle size, 41.4 mm ID x 250 mm) were employed. Gradient elution was performed .
with aqueous 0.1% trifluoroacetic acid /acetonitrile with 0.1% trifluoroacetic acid. Sample
collection was based on signal at 254 nm unless otherwise noted. In cases where Normal
Phase High Pressure Liquid Chromatography (NP-HPLC) was required, Dynamax
instrumentation (Dual SD-1 Pumps and UV-1 UV/Vis Detector with a Superprep Flow Cell

25  and a Rainin silica normal phase column (60 Angstrom irregular load in 8§ um particle size,
41.4 mm ID x 250 mm) were employed. Isocratic elution was performed with 0.5%
isopropyl alcohol in hexanes. Supercritical Fluid Chromatography (SFC) was performed on a
Berger Autoprep SFC system generally using methanol (c'ontaim'ng 0.5% dimethyl ethyl
amine) in carbon dioxide and a Berger Diol column (5 micron, 60A pore size).

30 (iv)  in general, the structures of the end-products of compounds were confirmed
by nuclear magnetic resonance (NMR) and/or mass spectral (MS) techniques; AP/CI mass
spectral data were obtained using a Waters Platform LCZ spectrometer and, where

appropriate, either positive ion data or negative ion data were collected; NMR chemical shift



t he eluent. The conmpound was obtained as a white solid (58%recovery). 1H
NMR (300.132 WMHz, DVMSO 8 7.79 (s, 1H), 7.77 (dd, J= 6.6 Hz, J= 1.9 Hz,
1H), 7.57 (d, J= 8.8 Hz, 1H), 4.67 (q, J=18.8 Hz, 2H), 4.19 (t, J= 8.1 Hz,

1H), 3.12 4.1, 9.9, 2.1 Hz, 1H)_, 3.00 - 2.88 2.73 (t, J=
7.7 He, 3%&"%9“56@“3(5} J= 2.8 Hz, 1H), T84 - 1.70 (m 1 T?%‘fg@“"s"“ls 1.56
(m 1H), 1.47 - 1.34 (m 1H), 124(s 1H); M5 miz: 321/323 (MtH) +.

5- Br onp- 2- br onorret hyl - benzoi ¢ acid net hyl ester 5-Bronp-2-nethyl-benzoic

acid net ctfa% hl ori de
(40 ni). @%’fﬁﬁfﬁﬁﬁéﬁ éllgh% é%?a%cm?%rbtgnd ’%Hétﬁﬁ@édﬁﬁﬂcd, e 72 arn‘:grgle ﬁﬁ]\%g(?e added

and t he umBUhGMWmcéowch%c@mmmm mﬁeldtstremmh Of 300dEzethet | on cour se
was 20 f gl owed LC .and,determ ned ,to.b Iet after 25 hours.
Silica g&lﬂ B%ﬁgﬁg’%havﬁl?g Dslbﬁe@nesnf mglet dy ‘gor‘r@&ng Lo %éﬂ’ pressure.

The mat epymiblenas, tivad;fi ed on silica gel using 5% et hyI acetate in hexanes
as the eluent and was determ ned to be 85% pure by NMR (contained 10%

starty ng mat ¥ al sgnetu@a&sdnw@mﬁmegmmmseddm&m leyerci d net hyl

ester) a n. '"H NVR (300. 132 Mz,
CDC13) 8513 :&%8%‘:3%%@{%[&@-;@&}%@&@&@%@ 8.3, 2.1 Hz, 1H), 7.34 (d,
J= 8.5 Hz, 1Hyi) 4.neltiggpoidisiwerddétbimiised usiig)a MOHdBPI0 el i ﬁmﬁrabpmm c acid
met hyl ester 60 40 m xture of ,5-brono-2-nethyl benzoic acid and

3- br oro- 9 4%ilrRAth $ppAmtS; melfgpojnds for gompougdy WeE) deteppinediafistrysellization
N, N -di nﬁ.&g)éhfagé]a elgg g(fﬁégowgg %.%ﬁ,@%lmlx&gé .de 30 (2.28 n_, 2.3 nol) and

pot assi um carb mot) weré added in sequence at room
t enpéd at ure. (Vhp @Msmemmh}dmlphmnﬂeat roomtenperature for 2 hours at

whi ch poj i ] e conplete by HPLC. The sol vent
vvals re%@@mwmﬁgﬁwmg ng rgsi due %as passed t?\l‘ o\tjgh
a silica gel Tifsfingflaftfial%ehB¥bm a&&hiéﬂmaz‘éﬂem%e é”@@(&%aﬁ&ﬁ/ 000500

acetate in hexanes as the el uent. m xXture of isoners was obtai ned as an

oi | and cmerc@ﬂpar Hﬁi@@rmﬂfﬁbpﬁmd\léeth@@m Jsrrpsempietidsu Eprexaopbyo

i sopropy Th it CO nd .was obt ai ned
LS OPr Py e R ?Afﬁ?gg Aty Bt f&gﬂﬁ\}%"?%‘%}m “‘%ﬂ%ﬁl‘g‘&ﬂ‘f’@‘ﬁgﬁ“& 04 (d, J=
2.2 I, dthiting habedialsdd, J= 8.2, 2.2 Hz, 7.12 (d, J=8.2 Hz, 5 1H), 3.89
(s, 3H), 54 , 3H). 5-Bronp-2-net hyI ben20| c acid A round- bottorred flask
was charm bromne (4 nm, 78 mmol) and iron (300 ng) and cooled to O
/- D

C. The 2, 17RL I BERERTS 2 3ficH 3L beb-083a 344G and the slurry

stirred 3 ) ' T was carefully triturated
wi th water 10 to provide a reddlsh t(ﬁl solid whiBh was isol ated by
filtration and dried at 50 C for 4 hos

fexfaterial (8.0 g, quantitative)
was determ ned by NVMR to be a 40 m X the 5- and 3-brono isoners.
1H NWR (300. 132 MHz, CDC13) 8 (sN 1H) 6 (d, J= 7.7 Hz,

In general, the procedure of Cappelli et al., (Bioorganic & Medicinal Chemistry
20 (2002), 10(3), 779-801.) was followed. (R)-(1-Aza-bicyclo[2.2.2]oct-3-yl)amine
hydrochloride salt (1.14 g, 5.72 mmol) and sodium carbonate (2.43 g, 23 mmol) were
refluxed in ethanol (60 mL) for 1 hour. The solution was cooled to 0 °C in an ice bath. The
allyl bromide (657 mg, 5.43 mmol) was added and the reaction was stirred at 0 °C for 15
minutes, room temperature for 15 minutes, and finally at reflux for 30 minutes. The resulting
25  (R)-l-allyl-1-aza-bicyclo[2.2.2]oct-3-ylamine was then directly treated with 5-bromo-2-
bromomethyl-benzoic acid methyl ester (5.72 mmol) in 4 minimal amount of ethanol and

heated at reflux overnight. The resulting mixture was filtered while still hot and the filirate

was concentrated under reduced pressure. The residue was taken up in N,N’-
dimethylformamide (60 mL) and treated sequentially with palladium bistriphenylphosphine
30  dichloride {110 mg, 0.16 mmol) and diisopropyl amine (3.6 mL, 25.7 mmol}. The solution



1H), 7.16 (d, J= 7.8 Hz, 1H), 2.61 (s, 311). Further purification was
performed on a separate batch of the 60:40 m xture by taking 15 12.5 grans
of the mxture and dissolving it in 200 nL of Methanol. Wile stirring at

room te”%ﬁwb]d%[ﬁosgiso mL of 0.1 N aqueo§s6f hydr ochl ori c gg.‘ﬁg?a%ﬂga’ded slowy

produci ng a sol i This solid was'*filtered and dri C under
vacuumto produce 4. 31 gram; of an off-white solid as the single 5-brono
toluic acid isonmer. 'H NMR (300.132 Mz, DMSO) S 7.91 (d, J= 2.2 Hz, 111),

7.64 (ddwasllrea%d%t 16 °C #3¢ 1 holid, 0%17 é%adﬁ%ted%nm?ﬁfké%m&i&m fheld {ogﬁ ed0 111),

2.47 (s, thod B: Meth Butilizes e starting mate S descri bed
in met hoptomcanﬂlhe $0évqnt vosrmovdé snder bigh \namtﬁxaldjhere%ulum{gmhmjrv@s 25

B T LA

-yl )am ng}akﬁgt rBTeek )2 was
d?ls)sol ved in pthi{?’}ad%rgg&{géd@ﬁ}é‘dﬁg@%%&u g%{s??éy %fe]%ﬁ?gegﬁl alc(ﬁll%)orl de)( ?Ig?z L,

7. 84 Ymod) mis ﬁdam@lap@dmféﬁt@}&ﬂh@th iﬂ@@dmm hydeoxideiand eghimt r oom 30

t enper at eria til resent
Addi ti ong’?“%ﬁ%x%%%%‘b@g?@ﬁ@%ﬁ%g% {5 t“ﬁ?‘%ﬁ?ﬂ‘m@%ﬁi ‘%ﬁ &% 286 L,
3.92 mmi;ddmmaﬂ&dﬂﬁttel&ﬂ ﬁd@vapikfrhteﬂ uﬂdehesmmitpréss@:@tb pravidead dokid, Thekylid

i ndi cated that all arting materi al had been consuned. The reaction

mi xt ure V@% “B'B‘ﬁ@lﬂﬂcre d‘%é ef gl faltsaed o @ &atsl the ttle compound s ptansglidesi due

t aken up . of B{a}tﬁgﬁ nﬁlﬁijw [ gueous
| ayer vva n@gﬁ dR qﬁl oroform ﬁa&%ﬂéd%] as&%&gﬁsqﬁ E!(Isg})‘ﬁa h 5 N
sodi Uin hHBELGxsihg a gidiethaf 2G tcaﬁp% acﬁoﬂlmjtem Wy wlﬁmll"/mﬂnma@dc\amﬂhs

chl oroform  The | atter or an| ers ed, dri er_sodium

sul f at e, eElueR é&i‘e cﬁWH"'ﬁf‘g‘ﬁ Tee“ﬂﬁ‘gg% %Feégw)egﬁgﬁﬁ?*ﬁﬂodl?’g br own
oil. The WSO | \Yi e rtd.'r. ifpgive a
t an- brov%ﬂgoadery)%’g:’iggb lHI’.‘Ql’e7r'rls'}quia’dJﬂ Iﬁmgghlzgﬁvz\ﬁ ngﬁtﬁ 1™ gﬂts(k;fgzr’ ’sol at ed
by filtrasVép,/=aliB Hej Z4), 4184t Jwek Ltin B¥eBAR ¢dd, o 140, 8%, arldrlz,hlél)ta ad e

comeund. 23 y4 5ot s T8 By 0y o RSN WBER 502,
i, MOt s e o b sy (5, 705
11/ 313 &d# REARVIESTRT oct

y)am nol - net hy b}roéo arlﬂé{ﬁylfﬁéﬁggc gmﬁ%etﬁ%)f Xitér(\(l ) Ig, 5.72 mmol} was dissolved in
carbon tetrachloride (40 mL). Benzoyl peroxide (10-20 mg) and NBS (1.01 g, 5.72 mmol)

were added and the reaction mixture was heated to refiux at 100 °C. The reaction course was

20 followed by HPLC and determined to be complete after 1.25 hours. Silica gel was added and

the solvent was removed under reduced pressure. The material was purified on silica gel

using 5% ethyl acetate in hexanes as the eluent and was determined to be 85% pure by NMR
(contained 10% starting material and 5% 5-bromo-2,2-dibromomethyl-benzoic acid methyl
ester) and then used without further purification. 'H NMR (300.132 MHz, CDCl3) & 8.10 (d,
25 J=22Hz, 1H), 7.62 (dd, J= 8.3, 2.1 Hz, 1H), 7.34 (d, J = 8.5 Hz, 1H), 4.90 (s, 2H), 4.90 (s,
3H).
5-Bromo-2-methyl-benzoic acid methyl ester
A 60:40 mixture of 5-bromo-2-methyl benzoic acid and 3-bromo-2-methyl benzoic

acid (8.0 g, 0.037 mol) was dissolved in N,N’-dimethylformamide (130 mL). Methyl iodide
30  (2.28 mL, 2.3 mol) and potassium carbonate (5.11 g, 0.037 mol) were added in sequence at

room temperature. The mixiure was stirred at room temperature for 2 hours at which point

the reaction was determined to be complete by HPLC. The solvent was removed under high

vacuum and the resulting residue was passed through a silica gel column using 5% ethyl



15

2-{[(R) - (I -Aza-bicycl o[ 2. 2. 2] oct - 3-yl ) am no] - met hyl } - 5- br omo- f ur an- 3- car boxy
lic acid ethyl ester (1.4 g, 3.92 nmol) was dissolved in tetrahydrofuran
(30 nm). | it hium hydroxi (94 ng, 3. 92Er§am!E ter (30
m.) was a@dégé'og}dgﬂgﬁw m xture was heated at 90 C for mlﬂo ’900%50 Cfor 1
hour, and then 80 C for 0.5 hours. Additional [|ithium hydroxide (20 ny,

0.83 mml) and ethanol (1 mL) were added and the reaction was 20 heated at

80 C f oradetate 1 Qekaned Bithe RRIRnAITHe @hik e dfdSonddrs Wad bbieBied &Y ad dli sndapémt , HPLC
analysis indicated the reaction had reached conpletion. The solvents were

renoved tfReFated by prepatativp pemaal phase TG esingi8% iseprenyl lopkal i hewanesaistkme (1

211 CR - (QudtBaThE hOSFSmapubl fad Syl o § SR KR 1 #?%r?ﬁ%ﬁra@@% car boxy
lic aci dMHES cam%la maym@z&,@m@@omﬁm—&m@mtﬂm PO YRR pagy, prepar ed
a

from R)E&g za- bi cycl OEﬁ? 2] oct-3-yl)am ne hydrochl ori de ‘sal't and
5- br ﬁ@ﬁlﬂﬁéﬂ)ﬂﬂ aH)-3- carboxylic acid methyl ester WD 2005/ 100351

-19- PCT / 000 ding to the procedure outlined in Method A
Rat her tén?g& gg Igi eu#cy(%&l zation, transesterification of the nethyl

ester to the R&dsudd—lﬁﬁﬁoﬁredcﬁkaduwasacharg%ﬂtvﬁmﬁrmlmwam I8 idetigsl) ardd irgi0300 on of t he

material (4.66 g dar brown oi]). . was purjfied by reyerse ase HPLC using a
gr adi ent Mg} anfroplydie 5 cdh "?E“‘rdl 1@@%91%9&%{5 Qu:t 3 TEmehowas ‘{‘}dpgél@etlc aci d

as the e g&t}n ﬁq,

fracti onésmﬁg%%&%do I ned d co(r?ggﬁ%g?gt ed tomaffogrkglﬁpol 1ﬁhvvas t aken
up i b0 1. ® mbedelz mdﬂishdmnsoilld@rlntﬁdwmswlatcd byl filtration ehd driest a3156h°C faitvehmwrgani ¢

| ayers edrl er s A ncentr dto afford
the tit %&ﬁ@%@“‘é{‘ %) WS‘? ” iped b MB %Ot‘ﬁ a’ittﬁ

purifi edatﬂfB Eidrﬂo%oxﬁéﬂs YENRIR (%&qiwmmr@mcmn Im(shmph 5'6"(ﬁcﬂ= qr‘;qi;pr m as
el uent. The conpound was obtalned as a 10 ite solid , 1H NWR (300. 132 MHz,

DVSO) S 113),9116((551 1814z, 18961 6,3He1), 4.48 (bs, 2H), 4.29 (q, J= 7.0 Hz,

200, 318~ Sl ifion S g o Wy bR e BBl (©
5- Br p510- 22 b om0t dnindtkre afd disaviag itth 260 auLi of Methdnol. wsﬁle@uﬂihg at colre

conpound was pr esar ed as described by Khatuya (Tetrahedron Letters 15

(2001), hmioaAyl N aqpeqys hydiochloriaarid wagaddsd plomdy Brodecing e w}alte est er
gio?eg t go 7 %ilﬁ%&tﬁfg@?&ﬁ#ﬁlﬁ%ﬂ ét?SNh‘E) g e { @g&g@e% l(ég%gé? added in
portions oﬁ‘Mﬁrthhdmﬁ ﬁb)ﬁm@leﬁs-b@mrtelum‘ ackESomﬂ'r éHaddRc(s Q32 MBIZDMBS at
which pob it Y85 P48 W OeRa Y =515 % ), 7.28 (4, 7= 8.4 Hz, 18D, 3.17 65,
20 1H),2.47 (s, 3H).
Method B utilizes the starting materials described in method A and the process

+.-.

described in Example 2.
Method C:

25

2-{[(R)-(1-Aza-bicyclo[2.2.2]oct-3-yl)amino]-methyl}-5-bromo-furan-3-carboxylic
acid (3.92 mmol) was dissolved in pyridine (35 mL) and cooled to 0 °C. Thionyl chloride
(572 uL, 7.84 mmol) was added in one portion and the reaction was stirred at room

30 temperature overnight. HPLC indicated starting material was still present. Additional



conplete formati on of 5-bronp-2-nethyl-furan-3-carboxylic acid nethyl ester
had occurred. 20 The reaction was allowed to warmto roomtenperature and

t he remai nder of the NBS was added over 1.5 hours. The reaction m xture was
partition di et hyl ether and er The aque

extract ede‘&?gﬁ&séﬁ‘ﬁgr and the conbi ned \gkraléam c layers vxe%’ &ra'l}ﬁghover sodi um
sulfate, filtered, and evaporated under reduced pressure. The N, N

di et hyl f or mam de was renoved under high vacuum and the naterial was

absor bedhayPehletile(286 6B, D9} it Was3ael 4tvrogy ofer G HouF ik r8bmIérh d;be@étuﬂe| usi ng
5% ethyl acetate in hexanes as the eluent. The title conpound was obt ai ned

as a verkPhGindieptesdthatsil thmmng@natwé haddeey comgmed. Thﬂremmr(@wlrm@s MHz,
DVSO) S S D
util i)zesgqng u(a arti ngreﬁr%l eP Q&Fmgggeqstgrglr%@é&?n %Eg Hal%%%ﬂ BBP ﬁ%ﬁ '%?%gless 30

descri begashed Em;artm tydrochlbiib acld EThdvinjueon 1yer inrak iexi@fteliowish aﬂémfwmrmﬂerl als a
pr oduct froLn g/ﬁeéh()d A and the process .described in Exarrpl e b,
as

2005/ 100thea d tpphl Srwitlh 5 Nherdinep hyqrexise| Hee hasieaqneous layer was fhen

2-(R) - 1- | | - 1- O N
5 5y A G oo’ THL lefel ey LGN i bt Uisd SRR, O7C
(200 ny, sulidtesHlteradlangd epiyonated trdeoreducedqirels(rd %o Effmgatﬁoﬁﬁ oilnhe 911%“ adi um
(403" . EERap Yty ethed sB PRGtrd ipedd BiYP &M PEP RS s AR S of ved
in et hylﬁa@wmhw%m%aﬁﬁf&ﬁerq&médwﬁ%ﬁsﬁ I&ﬁ@@hedﬁﬂde%v&uuuﬁdue Oghﬂe& m xture

was heated in a Smth mcrowave at m nutes. The 10 reaction
mi xt 1% e offierd heditleccompound mmwwsohd @Omnsg;dil%m Hymmw RAMEzDMEOd wi t h

sul fat e, SFot RO 0%, O 0% ) BHELS P, 2080 1B dR e
product 293 ap.79idn, 2A)Q. 70 &r+ 24 IASH), H%I(Hlﬁdztwﬂi a¥p! 599 PREsemHHC using a

gradient of 20 to 60% acetonitrile:water wth 0 %, trifluoroacetic acid

over 25 hﬁﬁuﬂég(milﬂé) priule? %ﬂtIﬁ;MSrtg@ﬁHé?zﬂdh@H)e{e pool ed and 15
partitiopegobe ) - _” G RE Gagi ¢ | ayers

were cofr d-evaporated under

redu¢ged pres slu{E{R)-Ql-Aaﬁ-fbﬁvydld[me 2]dct—B@*l)ﬁﬂfﬂ®-Mbﬂ1ﬁFS&>rWﬂbeﬁaﬁ-Gldaﬂmﬁﬁﬂc ny,
34% . |H NVR (300.1

75y (s, gt ([ & 332 gmaoiyfeas disgplved i 5iply drofhran (56 ml. Aphionpf 46 (¢
J= 7. H?lthlmydrgx169(9‘4tmg,‘]3?95 meholfin whtdk (304mif1wﬁﬂaddéd%§d &e'ﬁxtu?é’&/ 4.24 (t, J

heated at 90 °C for 45 minutes, 50 °C for 1 hour, and then 80 °C for 0.5 hours. Additional -
lithinm hydroxide (20 mg, 0.83 mmol) and ethanol (1 mL) were added and the reaction was
20  heated at 80 °C for 0.5 hours and then at reflux for 15 minutes. At this point, HPLC analysis

indicated the reaction had reached completion. The solvents were removed under reduced
pressure. The residue was stripped from toluene (i time) and used directly in the next
reaction. MS m/z: 329/331 (M+H)".

1-Aza-bicyclo[2.2.2]oct-3-

25  ethyl ester

-5-bromo-furan-3-carboxylic acid

The title compound was prepared from (R)-(1-aza-bicyclo[2.2.2}oct-3-yl)amine

hydrochloride salt and 5-bromo-2-bromomethyl-furan-3-carboxylic acid methyl ester



20 = 8.3 Hz, 1H), 3.15 (ddd, J= 14.7, 10.1, 1.7 Hz, 111), 3.04 - 2.90 (in,
2H), 2.75 (t, J=8.1 Hz, 311), 2.06 -1.99 (in, 1H), 1.88 - 1.76 (m 1H),
1.71 - 1.58 (m 2H), 1.50 - 1.38 (m 11-1); M5 niz: 319 (MtH) +. Exanple 2:
2281-1- Az (2. 2.2l oct-3-vl-5-(4-mef hyl - pi perazi Rt =i hvdro-i so
Cndol 1. o B AR, X 2 081 P 200! 100 - o1" pers BETSEESRAEL A0 1
round-bottonmed flask was charged with 2-(R)-1-aza-bicyclo[2.2.2]oct-3-yl-

5- brono- 2, 3-di hydro-i soi ndol -1 -one (250 ng, 0.778 mmuol),

tris(di baoeosdingcto Iﬁfﬁﬁ}ﬁ‘ﬂfhﬂdﬂ&) outﬁitqa]ah MethadA. Ckaﬁxadﬂéldma)eﬁfpec(eﬂ&ymanegpmmml ),
2,2 -bi Sérdl phenﬁ/ hos 1, I'"binapthyl (BINAP) (30 , 0.047 mmol) and
t ol uene E e&ylﬁqtgp[tg,ﬂgq;@gegtqu% ergh??%‘&t‘é‘ﬁﬂfw,t% sodi um
t - but oxi ) age%P 2934
nmol ) . ﬁ&nétgg%tglggﬁierrr@g "rtrprge)é was at gg’ %lﬂéaggg%‘%?sget#‘ e ngn\} nt was
renoved gradigetofii@duded apetonitiiledn watdr with Orléfs triflnercsasticsacspasibieeuent (3 ¥chet hanol

in ch t th f di at th.
Sol venr - GASEHsh Bl chivirl Chlst BBt TR S o N S A PRI £ e by
reverse piadan bikidhskiOaReriAi 190N sOdiuthGryHfdxfid%nd CxRERddORith ER1bR e, Wat er

with 0.1%trifluoroacetic acid as the eluént. The fractions were conbi ned
and conc&he prgenie layers Ffere ddedeves smdlumlsulfﬁtwaﬁéteteakm qsspcmtrakdoo afferddheim

hyd d t h| d d
o e S g BB BRI B I B e, 1
a white Swmalﬁﬂléﬂamigmeﬂﬁ%lmchio%m (s%hfbnﬂ.%d\&dinpoﬁh@@hs Sbtdinddas4l, J= 8.4
Hz, 1H), 7,04 (s, 1H) :E, 15 4.56&{(5] J= 18.1 Hz, 2H),
4. 14191  white gplig.. I-ENMP{)GO@Q DJ~4S®521Q-&1 (b4+bH) 6.99 s, 1), 448 @M}D, Hz | 1H),

oo S P B4 2 it s B s el 5
1.47 - 1(t34= gmHﬁ,HH() m(wﬂcsm,mwmm/z?ﬁgmm

di hydro fiuol 2, 3-cl pyrrol -
one O N2-Byomo-grbron e W BLL 5 pal e green solid in 28%

yield from 5- 49 stelonoad w 4 ibed by Khatuya (Tetrahedron Lett
bi cycl o 2. 2. 2] oct1 30[@6 % n}o)regare 3??138(31 > eroaz y??('g?pyfrgfl E%rﬁe and

pheny$ bE06H), 62(;14) 6643-@6454 Jrediviathyd-furan- &matboxylhatcuﬂmsthyl ¢t (5.0 gESdaﬂ‘rpI e A

except that TJV et ec ur.k ficati on wa H NVR

(300. 132753¢) F%‘E 019'51&(4}““@ 1%5%“‘%“1@’619 ang ¢Gole ‘? @%Qﬂ} 211),

7.35 (t, brbmozu&ﬁtzaldexms) (1248 £,389.7lddnol) 4vad 4d<1esa in portibns ktapmﬁwamﬁs 33
graros of NBS were added over 45 minutes at which point it was determined by HPLC that

complete formation of 5-bromo-2-methyl-furan-3-carboxylic acid methyl ester had occurred.
20  The reaction was allowed to warm to room temperature and the remainder of the NBS was
added over 1.5 hours. The reaction mixture was partitioned between diethyl ether and water.
The aqueous layer was extracted with ether and the combined organic layers were dried over
sodium sulfate, filtered, and evaporated under reduced pressure. The N,N'-
dimethylformamide was removed under high vacuum and the material was absorbed onto
25  silica gel and passed through-a column of silica gel using 5% ethyl acetate in hexanes as the
eluent. The title compound was obtained as a very pale greenish, waxy solid (4.86 g, 46%).
'H NMR (300.132 MHz, DMSO) § 6.93 (s, 1H), 4.93 (s, 2H), 3.82 (s, 3H).
Method D: ,
Method D t1tilizcs the starting materials described in Method A and the process
30  described in Example 4.
Method E:
Method E utilizes as starting materials a product from Method A and the process
described in Example 5.



(t, J= 8.1 Hz, 1H), 3.12 (ddd, J= 13.4, 9.9, 1.8 Hz, 1H), 2.96 - 2.85 (m

2H), 2.71 (t, J=7.3 Hz, 3H, 1.96 (q, J= 2.8 Hz, 1H), 1.84 - 1.71 (m 1H),

1.66 -1.56 (m 2H), 1.46 -1.33 (m 1H); M5 niz: 309 (MtH)+. 30 Exanple 4:

WD 2005/ 1 PCT/ SE2005/ 000500

2-(R)-1- Azo‘gaéﬁocsnca:l% 2 2.2l oct - 3- vl - 6- (4- CQh| or o-yhenyl) PfTésEamﬁmrs%o i soi ndol -

| -one CI OM / N

2-(R)-1- Aza-bi cycl o[ 2. 2. 2] oct - 3-yl - 6- br onp- 2, 3-di hydro-i soi ndol -1 -one (130

ng, 0. 41ERAWMPIES4- chl orophenyl boronic acid (70 ng, 0.45 mol), palladiumb5

bistri phenyl phosphl ne dichloride (57 ng, 0.081 nmmole), and cesium carbonate

(395 ny, .M_mml e) were dissolved in ethanol / ethylene glycol dinethyl

et her / > at g . i gy es. The m xture was
' essure. The residue

was taken up in 5% nethanol .in chl orof orm and ered through a 0.2 mcron

frit. The solvent was renoved under reduced \We and the material 10 was

purified by reverse phase HPLC using a gradie 10 to 40% acetonitrile in

water with 0.1%trifluoroacetic add as ént. The fractions were

conbi ned and concentrated to whi ch was taken up in 1.0 N
sodi um hydr oxi de and extract g i ‘ ofm The organic | ayers were
dried over sodium sul fate, N oncentrated to afford the title

compound as a white solid (B8¥Y1 . "H NWR (300.132 MHz, DVsO) 5 7.92
15 7.87 (m 2H), 7.76 (d, J—102Hz 2H), 7.68 (d, J=11.3 Hz, 1H), 7.53 (d,
J 16 2 Hz 213-(R)-lrAga-binyelof2. 38]qchB:yl-$-breme-2j 3 dihpdrojisoindodd -gue, (200-mg, 9 Hz,

120 3 eyl ghih it sBed 368 s Sy 202

353 ( MrHiithlofide(Holmyg, 9.084mol), and cesium carbonate (403 mg, 1.24 mmol) were combined
N-f3-((R)-2-1- Aza- bi cvcl,of 2. &2Iog§3vl 3ox023d|hvdroIH|50|ndoI 5-)Lp
hen but ¥ MEFTOREYS Wigh2nd inethyjene ghiop} dimetiys eherweigr/ethanol

Pone. (o4URG R EREL) T i o8 RedeEHL S micpPRle 1 T S PR e T
sol ul0 onreaetsonaditbae wasitoalsd anliteataddathi thsnémmrhyﬂraxnxle abdiestracdédvitbn was t hen
Gt er m oGRS HERFSH ot S Toyels oL PTG oo T RS- under
reduced M@&%y&ﬁtedﬁh@errf@d@ea Pressi@StoRi#ford he GrddhctSds lah 68, TBE nittdriaBwas
purified by reverse phase HPLC using a gradient of 20 to 60% acetonitrile:water with 0.1%
trifluoroacetic acid over 25 minutes. The product containing fractions were pooled and
15  partitioned between 2 N sodium hydroxide and chloroform. The organic layers were
combined, dried over sodium sulfate, filtered, and evaporated under reduced pressure to
afford the title compound as a white solid (67 mg, 34%). 'H NMR (300.132 MHz, DMSO) &
7.90 (dd, /= 8.2 Hz, /= 1.8 Hz, 1H), 7.88 (s, 1H), 7.72 (t, J= 6.6 Hz, 2H), 7.70 (9, J= 7.0
Hz, 1H), 7.49 (t, J= 7.5 Hz, 2H), 740 (t, J= 7.3 Hz, 1H), 4.74 (q, /= 18.5 Hz, 2H), 4.24 (t,J
20 =8.3 Hz, 1H), 3.15 (ddd, /= 14.7, 10.1, 1.7 Hz, 1H), 3.04 - 2.90 (m, 2H), 2.75 (t, /= 8.1 Hz,
3H), 2.06 - 1.99 (m, 1H), 1.88 - 1.76 (m, 1H), 1.71 - 1.58 (m, 2H), 1.50 - 1.38 (m, 1H); MS
m/z: 319 (M+H)".
Example 2:

25



5% 7N ammoni at ed net hanol in chloroform The conpound was obtained as a tan
solid (58%recovery). 1H NMR (300.132 MHz, DVMSO S 9.98 (s, 1H), 8 01 (s,

1H), 7.86 (d, J= 8.2 Hz, 2H), 7.83 (s, 2H), 7.69 (d, J= 7.7 Hz, 7.63 -
7.57 (m 7.38 (m 2H), 82,,and 4.69 (AB, Eg 4. 25
(t, J= 7.9 20"7553?1%513 15 (t, J= 11.6 Hz221 3.04 10 "%‘ﬁ ‘%%n{”““% 2.76
(t. J= 9.6 Hz, 1H). 2.34 (q. J= 8.6 Hz, 2H) '2.01 (s, 11),1.89 - 1.73 (m

1H), 1.72 - 1.57 (m 11-1), 1.49 - 1.37 (m 1H), 1.10 (t, J= 10.5 Hz, 3H):

M5 nfz: 390 A bbmtroubddarbracd fask wad chﬁge@mtﬂdsmfl A BRI, ﬁzjdat-?%u n
accord with the fornmula below O R1 15 Nwere(pre pared according to the
procedur ¥ T%%?TWTWHMQH'B%& ﬁ?éloér% 0.778 mmol), tris(dibenzylidineacetone)-

e S R s AR L

(73g(; ng(BWAPJ )Bmzo |_(|§0477 ﬂl&lo()sa,ndldl?@ne (81111 (rﬂdreadEOIﬁmﬁcl_D tlhiEwadseqlwﬁtlJ dﬂg . Il:i)|Z
_ tJ=

1H), &t;h t‘l?“"%ldg%‘gm& ﬂ99 ands‘-’@ethyl P&PWI{%{O WahmLy 73 (¢, J=

7.7 HZ 0 56

1, 1 4@735? tfﬁlé)g ’I(lﬂreal:ﬁ?ﬁ uﬁxtﬁ?e vgds%ﬁ;:&a%T&veﬁﬁ%@gk%_&?@?engﬁﬁp I 6(91

2-00-1 Amalebredwﬂdq:{ressﬂzemhd&&l@sldﬂe\ﬁawpeudmﬁ 596 m2{hanaliih ghlomforavamido1- 1 - one

Co d d f whi t | d f - (R)-1- 25
bi cyol of SeebBrtien iRk of frigfecst S, Jedofien wiiarmaveldiadensmiosd oy ay
bor oni ¢ ﬁessdma@d taepateBEad ﬁnﬁmﬁpk@eﬂse fﬁéﬁe IR &.Qﬁ)g a1§1%d1¥htzof 1@\@@))%

(d, J= 2.0 Hz, 11-1), 8.60 (dd, J= 4 15 (dt, J= 8 1 9
Hz, 1), acptogem lerip watgr with @t%(taﬂuqreacghawé as thslq}uent? Ta‘rf fragtionswerg 1, 4 8 Hz,

11-1 L d, J=

14, 1) 10° @’ﬁ%“ﬁ%ﬂ?”éé%éﬁmﬁﬁgé%ﬁh ‘ﬁﬁ_ta}?"‘?%‘?gg(lt(’]ﬁ%"d‘%mé@ﬁtz" , 2.05

. H)z O(I\)/B ( ﬂd e&&géztgﬂ with cBRrefofm. 7%% d/r%%%xgﬂa{eﬁ ;Z&e Ie:l)néd &&r ga(%% g%lfa(g%, ﬁﬂérxed, 1I 388( m
. a e

2-(R) -1 nesnggter 4e gffafd\?g%@q CORURPUNG 253, Whide $elig. @fo g, 43%> "

' dihyar @Dbj?% g@@% DM807 s FHRE L sRIEL S @é(sﬁﬁq)oﬁfosvc@'fﬁgiqiz de,n 23%

bi cyt$ o[ 258 (RVecls. Bﬂgzl 216}, deidith T2 80 HizhyHly, 8:26 $oi/rd? Hiz; 410 388 dt, 4=pMr8 dy|

1 S AL AL B A (0

4.5, 1.6 1 , 4.24
A 81?4@% B)o HZ; ﬁ@sﬁtsgdgﬂguémﬁ 1,621|'-|)1 53 én,bﬁ)(ﬂmalféﬁ(:% tﬁ‘) Y o (m

2H), 2. 7&/2(641@&+H)7 Hz, 3H) 2.03 (q, J= 2.7 Hz 1H) 188- 1 75 (m 1H),
Example 3: :

The title compound was prepared as a pale green solid in 28% yield from 5-(R)-1-aza-
bicyclo[2.2.2]oct-3-yl-2-bromo-5,6-dihydro-furo[2,3-c]pyrrol-4-one and phenyl borenic acid
in a manner similar to that described in Example A except that UV detection during

25  purification was at 280 nm. 'HNMR (300.132 MHz, DMSO) & 7.75 (d, /= 7.6 Hz, 2H),
7.46 (t,J=1.5 Hz, 2H), 7.35 (, J=7.2 Hz, 1H), 7.21 (5, 1H), 4.74 (g, J= 17.3 Hz, 2H), 4.13
(t,J=8.1 Hz, 1H), 3.12 (ddd, /= 13.4, 9.9, 1.8 Hz, 1H), 2.96 - 2.85 (m, 2H), 2.71 ({, /= 7.3
Hz, 3H), 1.96 (g, J= 2.8 Hz, 1H), 1.84 - 1.71 (m, 1H), 1.66 - 1.56 (m, 2H), 1.46 - 1.33 (m,
1H); MS m/z: 309 (M+H)".

30 Example 4:



1.72 - 1.58 (m 2H), 1.50 -1.37 (m 1H); M5 mz: 320 (M+l)+, Exanple 9:
2-(R)-1- Aza- bi cycl o] 2. 2. 2| oct - 3- vl - 5- bronp- 2, 3-di hvdr o-i soi ndol -1 -one 10
Conmpound prepared as a white solid in 30%yield from

(R-(1-az | I 2.2]oct- 3-yl)am ne hydrochloride

4- br ono- Za%’pgﬁr%s?rleﬂ §I benzoi c acid net hy%fester as des%?l{’%mgﬂ}ﬂ?\osg(arrpl e 1.
1H NWR (300. 132 MHz, DVMsO S 7.83 (s, 111), 7.63 (g, J= 10.1 Hz, 111), 7.61
(s, 1H), 4.69 (g, J=18.7 Hz, 2H) 4.18 (t, J= 7.9 Hz, 1H), 3.13 (ddd, J=
14.9, "1, - sl Lofiete. 3H), 202
- 1.96 ( ., 1. . 1. - T , 8-129(m
IH);: M5 mfz: 321/323 (MrH)+. Exanple 10: Cl

2- (R) - 1- Aza- bi cycl o[ 2. 2. 2| oct - 3- vl - 5- phenyl - {i hvdr o-i soi ndol -1 - one
om2-(R)- 1-aza

saindol - 1 -one and phenyl

MR (300. 132 MHz, CDC13) S 7.90
7.51 - 7.37 (m 3H), 4.65 (dd,
H), 3.38 (ddd, J= 14.8, 10. 3,

bi cycl o[ 2. 2. 2] oct - 3-yl - 5- br ono- 2, 3-di hydro i
boronic acid as described in Exan@ e !
(d, J= 7.7 Hz, 1H), 7.71 - 20A7.58
J=22.8, 16.6 Hz, 2H), 4.45 g

2.0 Hz, 1H), 3.07 (dd, J= 142, .91 (t, J= 7.7 Hz, 3H), 2.16
(g, J= 2.9 Hz, 1H), 1.93 -

Nsdm 10, VL (m 3H: Ms mz: 319
MkH) +.  Ex
(2-(3-1 Azaa @k%gﬁzﬁ -bicysiof2 £.230013--6crpmg; 23- dihydrozisaindslnl;ened 138 Bndol - 1- one
Corpound gy g0l ot BoRAld ia 70 b busigheh bagRiga( ) - - 222 25

bi cycl o] oct - 3-vyl  0-1 SO0l N one and 3-pyri dyl
boronbc Aisirphesylphbeplune Bishloride (57amp, (081, mmale), RivRc¢sB00 carBandwB956RC12L S 8. 88

V9017 (o ey psclietbin g rtigfend gtvolaiemd pher dudier (adml ° 110, 17
; ;11 Hg dd:IL-Iedtedﬁ) %)9 C?fgg gb*z:;jm%tgﬂ STﬁblﬁS&nﬁéidras coledZnt; thelﬁ)lﬁllﬁbzwe@ﬁmtiv3eﬂg456(g J=
30 2H) andpr rqducedjpressus. [ Bhe resiue wastakenap mé‘?ozn;:?mlm mloroidxmand ﬁlterpé (m

7
2 (R) 1 k:ou%ﬁagg%%ﬂ%rgnﬁl oct - ?Eﬁwé%gr)r}éw % E‘?%g%ﬁég‘ﬁyéno F &850l -1 - one
WO 230 5/ M@ﬁ?ﬂ/ﬁe&ﬁrl-rg??ﬁé ﬂﬁgemmfsﬁig& gridhient ofl el tap408p acetohinile waeﬂwdrh t e
residue In % vyi e r - -l-aza . .
bi iycl o[ $1 ?1 mfﬁ')éfoasetgﬂ acidl g ﬁ%@zmﬁ‘ﬁ? frogticps wets Goghined agd congeatratedipr i dy
b x 5 8 71
(g(fjon'JE %ﬁgﬂlaﬁ%ﬂ \Hﬁéﬁ%apmeﬁ S%E%ﬁm ﬁ@gn@ﬂm%ﬂml Atac %gMi‘% FJ?&L?_)

7.71 (s, TJ:H)):gaﬁc&@eMt;ﬁhed over smdlﬁml-mlfatzj-tjltereii 4nddoncentratdd-toaffort] thd 6. 6 Hz

(25% 3-14h by %b‘te soha ks (@8 o 63y Q%Mﬁ?&?}@% 1(17519505'% 729%11), 3. 07

(1M52ED15 1. 778%%1”121-1%"4) 76 dd, 7% 10l2 B3, 41, 7.6k d, /&= £ vE; B, 083 (@19 = 182 1Y 2, 320

2- (R) - 1- AZf-apd é;ﬁﬂl(ABZJ? mbﬂszH)v# 24 (tpy 5 Hz,3H)i hy4r 3.08<wi 1Hb) 3.06 one

brcye of 200 gap. 57 it HEdeichbbm didt G 9B/ rades 10

3- br ono- 21y 1SONESRith,- immmswaccasd (M+H)".

Example 5:
20 N-[3-((R)-2-1-Aza-bicyclo[2.2.21oct-3-yl-3-0x0-2.3-dihvdro-1 H-isoindol-5-




met hyl ester as described in Exanple 1.** 'H NWR (300.132 MHz, DMSO) S 7. 86
(d, J= 7.8 Hz, IM 7.74 (d, J=7.6 Hz, 1H), 7.49 (t, J=7.8 Hz, 1H), 4.66
(dd J=45.8, 17.6 Hz, 2H), 4.50 (t, J= 8.5 Hz, 1H), 3.65 (d, J= 8.6 Hz,

3. 50 2045 - 2.40 (m. 1H), 2.34 - L 2.21 -
2 04 (m 2}3’1)03"’%]“8@3 1.70 (m 1H): MS m%- 321/323 15 (ME@E@{‘%@Q le 14:

2-(R)-1-Aza-bicvcl o[ 2. 2. 2] oct - 3- VI - 4- phenyl 2. 3-di hydr o-i soi ndol -1 -one
Conmpound prepared as a white solid in 33%yield from2-(R)-1-aza-

bi cycl o[ 2. 2 Asnin L bor oni c
al:l)d/ as[ desgdr ?%ed |drfbllléé1§§p?® ?ﬁﬁ%&%g%&@@ﬁ%ﬁm&%@?ﬂ@?ﬁﬁé 7. 82I
(T 1H) , (8% .ngg; 0.252 namol) erag dqssoflvgd indetbydrdtirani@ alj.. 'd?o thi§ s@lutitm wad-dddedt. 40 (t,

2. 65" (1 BUpuhbnoriye i gho bosion  Hii Sy s i St o oy teimenire e ot 1. b
- 1. 45 (feactigd)coufBwak ¥0110%5E3 bé('ﬂﬁ)c* anfd&ﬁéfﬁﬁxﬁd%@be conzxplete after 1.5 hours. The
2-(R)-1-Aza-bicyclo[2.2. 2l ocf-3-vl-4-pyridin-3 hvdr o-1 soi ndol -| - one

Conpolindsqvenp weetempyed under resupeshpressurel ﬁ%w&ml mnmﬁe(dR)y slhcaml ®¥ing

bi I | di h dol vl
g el S A et R 2,
Ezt IIji)_ %"/@&céﬂry)J‘—HNNmmm 132'MMe, Ii'M%@%S@CQS(& 1@%01%91 8361(3 J67 ?00

Hz, |H), 82}1@62@& 831, 511117@@ ilzvm; 1H), 563 ¢ #87 (0= 25D, % zmsgmzzm 2H) ,
4.40 (t 05 1.9 2.95
(m 2(11)4%53’8%335‘%&2%58%;2@?(%9?’%3 7%93}1%}1{1) ésﬁzj 1HZGH%I1)8F’? S (m
gH% R§(Mf gZDZ(IESZH),l(Z\mﬂ-Ott.I QE&wufblﬂlﬂ(q,JdSGIAIfz 2|H),201 s,hll-é),189 1.73 mI .
a-bjcvcl o 0 vridin i_hvdro-i soi ndol -1 -one
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solid m@ﬂﬂzﬁu eld from2-(R)-1-aza
bi cycl of oct - 3-yl - 4- brono- 2, 3-di hydr o-i soi ndol - 1-one and 4-pyri dyl
boroni ¢ Ezamipks 6 -@8scri bed in Exarrpl e 1. 1H NWR (300.132 MHz, CDC13) S 8.75
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(dd, J-270 17.0 Hz, 2H), 4.40 (t,0J= 8.4 Hz, 1H), 3.37 (ddd, J= 13.9,
9.9, 2.1 Hz, 1H),3.10-2.96( : 2.84 (m 3H), 2.13 (q, J= 2.9
Hz, 1H),1.87 - 1.47 (m 4H); +. Exanple 17:

2- (R -1-Aza-bi cvcl o] 2. 2. 2| oct Nor onp d| hvdr o-i soi ndol - 1- one
Compound prepared as an off N [

bi cytdo[ 2. 2. 2] oct - 3-yl ) am ne hydrochl oride salt and

T RSB g B S5 7 03 0 L E‘?”Eae(t

J= 7.6 HEzarple6:4.5 (2D 2162 H-v1-6-686im6-0 3-dibydrodsdiadol-l 3. 50 (t

AT R 5 4 ed%s%%dpts <3S, i 317k 5y Meshoge) ' TSRy 119

1.90 - 1(369.169MREIDMSETS 7.79 (s, 1H), 7.77 (dd, J = 6.6 Hz, J = 1.9 Hz, 1H), 7.57 (d, /= 8.8

20 Hz, 1H), 4.67 (q, /= 18.8 Hz, 2H), 4.19 (t, /= 8.1 Hz, 1H), 3.12 (ddd, /= 14.1, 9.9, 2.1 Hz,
1H), 3.00 - 2.88 (m, 2H), 2.73 (t, J=7.7 Hz, 3H), 2.00 (q, /= 2.8 Hz, 1H), 1.84 - 1.70 (m,
1H), 1.69 - 1.56 (m, 1H), 1.47 - 1.34 (m, 1H), 1.24 (s, |H); MS m/z; 321/323 (M+H)".
Example 7: -1-Aza-bicyclo]2.2.2]oct-3-yl-6-pyridin-3-yl-2.3-dihydro-isoindol-1-one
Compound prepared as an off-white solid in 22%yield from 2-(R)-1-aza-

25  bicyclo[2.2.2]oct-3-yl-6-bromo-2,3-dihydro-isoindol-1-one and 3-pyridyl boronic acid as
described in Example 1. 'H NMR (300.132 MHz, DMSO) & 8.95 (d, J = 2.0 Hz, 1H), 8.60
(dd, J= 4.6, 1.4 Hz, 1H), 8.15 (dt, J=8.3, 1.9 Hz, 1H), 7.96 (m, 2H), 7.72 (d, /= 8.4 Hz,
1H), 7.51 (dd, /= 8.1, 4.8 Hz, 1H), 4.76 (q, /= 18.6 Hz, 2H), 4.24 (t, /= 8.3 Hz, 1H), 3.16
(ddd, J= 14.1, 10.1, 1.8 Hz, 1H), 3.06 - 2.89 (m, 2H), 2.75 {t, /= 7.5 Hz, 3H), 2.05 - 2.00 (m,

30 1H), 1.89-1.75 (m, 1H), 1.72 - 1.59 (m, 2H), 1.50 - 1.38 (m, 1H); MS m/z: 320 (M+H)".



15 (t, J=12.2 Hz, 1H); M5 mlz: 321/323 (M+H)+. Exanple 18:

2-(R) -1 -Aza-bicvclo[ 2. 2. 2] oct - 3-y1- 7- phenyl - 2. 3- di hvdr o-i soi ndol -| - one
Compound prepared as pale yellow solid in 26%yield from2-(R)-1-aza-

bi cycl o[ 2. & iyl - 7-brono- 2, 3-di hy. I soi ndol -1 - I boronlc
acid as descrlﬁgg1t0 In Exanple 1. 1H NWR 4800 132 MHz, %%N%&?‘%%

7.2 Hz, 1H), 7.56 20 7.50 (m 2H), 747-736(m5|—|) 4.61 (dd, J-

22.2,16.6 Hz, 211), 4.40 (t, J= 8.3 Hz, 1H), 3.33 (ddd, J= 145 10.3, 2.3

Hz, 1H) ,Eﬂlﬂes 2. BRY A z5 bicycla[21212 Yoat-3-3E6-PyAdind-yildh-dillvdffisoindo/Logen  3H) ,
1.70 - 1.60

2- (R -1-Aza- t¢n 111)?I@&?T&Efmg&ﬁhg?s&ﬁ‘m%?ewﬁ%ng -&Hy320- i soi ndol - | - one
Conpound; E’M‘cg? o&sa o&afbdmgdgpgb b1 68" fbfmi BH?o&( Wk 323 25

bi cycl o[ 2.2 r ono- ro- |30|n 0 ne. and -pyridyl

bgrogL czmmbeaszxmm|‘mh1§1vrollh(3maamﬁm,bmsowmema>01=133mm ?;ﬁ?m@) ? g Lzz
(1H) 5. 65%65%3jw7r'65 ﬂlz‘z"ﬂ(zbm)ﬂé’?(%f?]“ 17%%&% iﬂﬁ(t?’%*ﬁ@éﬂﬂl;’ 7.8 He,

() oL S G =R D Bt /S0 s B89, 499 adfty L3y 181, Br st ugpr) . 59
5H) | lsm%usg@zﬁ),zmw 71131):,3151) 2®3-(q,11 48.7(Hx) 1HH).88 ME75(1m; m;zo (M+H)+
Exanpl e

2-(R)- 1- ﬁ%a bR g 3, H301 137 (3. JIEMSwERA YD 2 3. di hydr o-i soi ndol -1 - one
V\02005/j_£9)%ﬁ$2272- ASERRQSI600 @ t-3-GREMAMRSL2 §SsAndofN-gpkf white

solid in

I el rom
bi cytd o[ 2. 2. ﬁ/ ox@d;nreparqdmg nrnvhmtesohld I oyiekidirord OR)-(L-azaebieyetp[2.2 ZYact-dy |

(. S F9piaft® by SR HE Ay 2RO Bk %WP%%Q% STt ), 17

7. 47 (dddesd&beﬂlﬁExaméleHz ‘H&@ﬂ{(io@ﬁsz(m{zlsm Bk(s 1#%763%4%(1@;1 J= 23.6,
17. 3,34

1H) 3. oﬁszfb 761 (sm(lHéﬂ@ (E:-iff 1@«3 Hgbélﬁz%lmJﬁﬂwHA 180, 3.13 (dgd, 7r14. 3,11)
1.63 - 14 1 2
- Aza- bi cv %% g%)b %3%@)(%2%0& hygfo IS0l rfdﬁ_p %Ozﬁéé%%mfguh% pr epar ed

as aljighti (ra,nIHQ,I]J 68 4 hSZleﬁn,yEH),d 4fSr-dJnS((Bi, [H); MSmk) 321/323 (M+H)",
bi cycl o[ 2. 2. 2] oct - 3 \ I d_ 2 br ono- rret hyI benzoi c
acid met 268 - A%, CDC13) 8

7.85 (d, J= g ) -J— 23, é 16 5 Hz,
3H), 51 43 (t, %“j%‘“f p&@mfﬂ)g%éte 8@3’8? Agﬁdan%g(qco{d"& 2.1 He, 3. 05
(g, J= 7b16dex[2 Mi&)ct-ﬂyEﬁ}b(dmo—Z 3-dihy@rd-ispindbl) | -ofle dIRl;(hﬁnyLer@mBamd-hs ' lH) 1.91
(M}LH; ° (& crégpgdﬁﬁé pie 1R NVR 306132 Meb cbckyy $% 900, F2H 7 el 5 243

2- (R 1- H27 t g hydr o-

[ sf)ﬁ%%ol 'ﬁF@gn b%éungsﬁ(gpg%l?l?dégagaaj ??ef%%rﬁﬂa% g’th eq d. ’(léi)(éjl Eiaﬁrgl e
20) TH NVBE (d2800=135, 1913, 2 OB HB 307480,k 1412, 669 Hzy2H), 28 (¢, 7047 g, 1F)
7-03 (9, 352 Y61, F= 25, 110), 1.93 - 1.78 (e, 1), 1.77 - 151(m,3H),MSm/z 319 (M+H)".

Example 11: 2
Compound prepared as a white solid in 38% yield from 2-(R)-1-aza-

25 bicyclo[Z.2.2]oct—3-y1—5-bromo—2,3-dj.hydro-isoindol-1-one and 3-pyridyl boronic acid as
described in Example 1.* "H NMR (300.132 MHz, CDCls) & 8.88 (d, /= 1.9 Hz, 1H), 8.65
(dd, J=4.8, 1.4 Hz, 1H), 7.95 (d, J=7.9 Hz, 1H), 7.91 (dt, /= 8.0, 2.0 Hz, 1H), 7.68 (d, /=
8.3 Hz, 1H), 7.66 (s, 1H), 7.41 (dd, /= 8.2, 4.9 Hz, 1H), 4.67 (dd, J=22.6, 16.8 Hz, 2H),
4.45 (t, J= 8.3 Hz, 1H), 3.39 (ddd, /= 15.3, 10.2, 2.2 Hz, 1H), 3.07 (dd, /= 13.9, 6.6 Hz,

30  2H),291(1,J=73Hz, 3H),2.16 (q,J=2.9 Hz, 1H), 1.91 - L.78 (m, 1H), 1.77 - 1.52 (m,
3H); MS m/z: 320 (M+H)".
Example 12:




4.56 (g, J= 18.1 Hz, 2H), 4.14 (t, J= 8.0 Hz, 1H), 3.25 (t, 2 Hz, 411),
3.08 (t, J= 11.8 20 Hz, 1H), 2.98 - 2.85 (m 211), 2.72 (t, 2 Hz, 311),
245(t J= 4.8 Hz, 4H), 222(5,311) 1.94 (t, J= 3.0 Hz, 1.83 -1.71

(m 1H), %85005/1&03?13 (m 28, 1.47 - 1.3 (m 1H; M PQE%SE2(’??)‘5»1/?)00%\4+H)+

Exanpl e 23:
2-(R) - 1- Aza- bi cvcl o 2. 2. 2] oct - 3-yl - 5- nor phol i n- 4-v1- 2. 3- di hydr o-i soi ndol -1 -
one 25 Conpound prepared as a white solid in 23%yield from2-(R)-1-aza-

bi cycl o[ 2. ;b d%réﬂareﬁabEaQiWwﬁrt@re@nH{ié/ﬁrlq%%ldWQhQL(K&QU&aﬁ”d mor pholine in
a fashion simlar to that descri bed for le 2 MR (300. 132 MHz,

DVSO) 8 hcyrdol24, 2]%%y115~bmzno-z.ﬁbdlhyﬂr®som§ol-I_L-snug and74-pw143dbpromm @idas 2. 0 Hz,

e iy assbstin Bty 14 T ik a0, (gl £oC 2% A agp 1 8k o °

2.94 (ddy 4 ‘ z , 6 2. 7 He,
2y (1 836_&1;? 729}§,i‘Hjj27732(H)J 947fiz(m) ’ﬂ'ﬁ(é ijjZ;sz?(éaJ 42 16%211?5

111) ;5 MeAAT fzdd,éZQM( wmq) -ﬁﬁ@éﬁ?, 1@3 3. mnnmmom;sa@ HExarrpI es
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herein. b7&gaMHE128:-1.65 (i, 1H), 1.64 - 1.51 (m, 1H); MS m/z: 320 (M+H)".
- 2- brom) 5. 6 [ dro furo 2.3-c]pvrrol -

5(R)1§§£1E§]|&%;I0222I00t--l dh

one Conp i Zrdh)-krdiza-bigye AL 4 Sdgoingol-ArgeB. ) | H NI\/R
300. 132 Mz, 11), 4.09 (t, J=
(7.9 Hz, 111), C‘%E’%‘iﬁ’{%ﬂ?&“ﬁ@%“ﬂﬁ3@"’6%“@%Wlmaﬁ%@ 2.70 Et, J=
7.4 gﬁ a%ycg%[zaz .JGct{3dyl)aiming hpddoehloride sh}?ti)lni(}l %—Jl_)g(ﬁne-ﬂhr&ﬁo(rlmhyﬂ:bﬁnzoﬂ: atd - 1.52
g”} R N pthybasics a deschbed i Exampls 1+ *H NMR (300135 My, DMSO) 07,86 (& J—

2.2. 2l oc v | fpck u Q

obt ai nedtlgg{zakm;?gﬂg%{n%@?gdﬁpn‘yg% 37 Ell%'dﬁz C%@? BEggdrgfe_qge%’

(300 132214, 50[0VE6) 8.S He, TH), @mﬁS(d,J#'B@fEizZ}IZ, 50-73115(1(114H);|243 a4|9|z(m,2H) 7.35

(L30T [ 233, 2 5 20, 2 01 T B, oy Ms RS L0

2. 7114t (M;HTSHZ 3H), 1.96 (g, J= 2.8 Hz, 11-1), 1.84 - 1.71 (in, 1H),
1.66 - 156(m 2H), 1. 46 - 133(m 1H); I\/Srrlz 309(|\/HrH)+ Exanpl e 26:
5- (R) 1- ,si_wv Aria it P2 , AinhernlZi.3-dihg seindol-lfoneof 2. 3-

Compound prepared as a white solid in 33% yield from 2-(R)-1-aza-

La(_n

5.
7

bicyclo[2.2.2]oct-3-yl-4-bromo-2,3-dihydro-isoindol-1-one and phenyl boronic acid as
described in Example 1. '"H NMR (300.132 MHz, CDCl3) 5 7.89 - 7.82 (m, 1H), 7.57-7.42
20 (m, 7TH), 4.61 (dd, /=27.0, 17.0 Hz, 2H), 4.40 (1, J= 8.3 Hz, 1H), 3.35 (ddd, J = 14.6, 10.0,
2.0 Hz, 1H), 3.10 - 2.95 (m, 2H), 2.88 (t, /= 7.5 Hz, 3H), 2.13 (q, /= 2.8 Hz, 1H), 1.86 -
1.64 (m, 3H), 1.55 - 1.45 (m, 1H); MS m/z: 319 (M+H)".
Example 15: 2- i i
Compound prepared as a white foam in 17% yield from 2-(R)-1-aza-

25  bicyclo[2.2.2]oct-3-yl-4-bromo-2,3-dihydro-isoindol- 1-one and 3-pyridyl boronic acid as
described in Example 1. 'H NMR (300.132 MHz, CDCls) 3 8.77 (s, 1H), 8.69 (d, /= 4.1 Hz,
1H), 7.91 (dd, /= 7.3, 0.9 Hz, 1H), 7.80 (dt, /= 7.9, 1.8 Hz, 1H}, 7.61 (t, /= 7.5 Hz, 1H),
7.55 (dd, J=17.6, 1.0 Hz, 1H), 7.46 (dd, /= 8.1, 4.9 Hz, 1H), 4.61 (dd, J=24.4, 16.9 Hz,
2H), 4.40 (t, /= 8.3 Hz, 1H), 3.36 (ddd, J=14.1, 10.1, 1.9 Hz, 1H), 3.09 - 2.95 (m, 2H), 2.94

30 -2.81(m, 3H),2.13 (q,J=2.9 Hz, 1H), 1.87 - 1.47 (m, 4H); MS m/z: 320 (M+H)",
Example 16: 1 2. idi 1-2.3-dihydro-isoindol-1-one




cl pvrrol -4-one 20 Conpound prepared as a white solid in 30%yield from
5-(R) - 1-aza-

bi cycl o[ 2. 2. 2] oct - 3- yI 2- brono- 5, 6- di hydro-furo[ 2, 3-c] pyrrol -4-one and
3-(5,5-di , 2] di oxaborinan-2-y])-pyridine in mlar to
t hat desc[ﬁ’%sf“"% ample 3. 111 NWR(400. 132 M, Dh%é?ﬁ%%ﬁ%ﬁd(d RN 2.0
Hz, 11.), 8.54 (dd, J= 4. 9 1 6 Hz, 111), 8.12 (dt, J= 8.0, 1.9 Hz,

7.49 (dd, J= 8.1, 4.8 Hz, 7.38 (s, 110,4.76 (q, J= 17.3 Hz, 25 ZFD

4.14 (t, J-'kﬁb d a ;g ngﬁzg . 2.90 (dd, J=
12.5, 6.3 Hz, 2‘%?) %k%m ¢ st ﬁadgm E%qu aﬁal 111), 1.85
- 1 71 (Pipyclofp.2. Ziocsé-yl-%bmmo-z aadﬂmdyq-lsmmdm 1-otte m«mndpm}aomuﬁ acidzs 310

S CR -1 - SesE o Elispate 1. SHODVIRA300.132 Mpte, GPfis) B 815K 0t At 6 2B 2, 3-
cl pyrrol 743 (HH,EJW@ 52Q0151117’.LQ@§5161 %?Jfﬁ@éEﬁ@PWs@QP?Q%ﬁ&”PﬂW%R&&W ed as a

white solid in % yi el fromb5

bi cycd of 2421 Q}'bc@ﬂhéfsﬁﬁ(@,ldﬁﬂﬂyoﬁlﬂﬁlﬂmi}ﬂﬂﬂﬂ (ir-bF 3,4Hz) 1) 3.87 (didpfre and

3 PV N9 B IR s IS B8 28Tl Gy B, wé”iﬁ%’ 8 vBr R,
4.7, 1 4. +&7 :ahb}g) Mﬁﬁ/z(szog\mnw 78 (q 'J=17.6 5 He, 4.14 (t, J=17.6
Hz, 1H), 3.12 (dd 1S13. 1 ,2 90(dd — 142 6.7 Hr, 2H),

2.72 (t,Ezample
n1 310 M+H) +.
.@% 2 o) M)

1H), 1. 61( Sem@&a%mt}lflp Jed'—%%“??"ﬂﬂé Séﬁdmzsa/\?\gwffmro preparative SFC

* - The conpoun anpl re pur

usi ngp 38Bicym¢[tzamjbct(:-!cydymnmhytgoéhl&%echahahmbirceﬁdxﬂlbrmmethyi-lsenﬁab beid di oxi de
and a Berger, 10 Diol colum (5 mcr 60A ore Siz terial of

EXﬁrrp} eﬁmit@y]a?’i"é?" Es/d‘?gﬁfﬂéﬁdr}éasxa@l’]&rﬂ ol I \M@RI( nﬁfﬂsﬁ)rﬁf'f 63 (dd, J= —d .
other tolPhr i HR Ayl foyas dh B A% fyp-Diap E‘%’d?‘?f?r e SRV
C(I‘)]:’I\C/)re:;; 33150 @,fhdéﬂrl@ 1[’;3,5333&;?&1?@5?1311%618&2 PH) 3s26ditd) i=h1/08,aHE gﬂ, H‘I5)ﬂ3 |0?t ored.
and conclnt e duide sEip Stdead S h HacBn, 2085 4 38 Sand Pt B0 2 b en, 2 ek

conpegindg, Ak 15 DY, TMPINIS Bp 852@2323 +
2-(R~-1- §\z - bi cycl’gﬁg 2. 2] Gct - 3y (M 1{83 chl or o- phenyl ) - 2, 3- di hydr o-i soi ndol -

| -one; Example 18: -1-Aza-blc clo 2 2 2]oct-3-yl-7-phenyl-2.3- dlhxdro-lsomdol- -one

2- (()rl?)e 1- Aza- b cI 2 %re%a:rz asp ey\éhﬁ\g-sé 1%36%}'%18%9%&)@;13 di hydr o-i soi ndol -
(R) 1- mﬁclmmba{ﬁym—eﬂomd—z 3:-dyhydo-GYind6ll 1-BnBand phényl-Hdrdhi€lidid 4 0i ndol - 1- on
(R) 1- deseribgddy Example 1, JHIMRI3)0.132 MEl 6DCIB P Ji UL 57 21HZ 18),d:36ydr 0- i soi n
I

Féo P50 8 2Tl T30 Ty AL @ I T 65 B D 498 oY 783 BP s i ndol -
R)

3.33 (ddd, /= 14.5, 103 2.3 Hz, 1H), 3.05 - 2.80 (m, 5H), 2.11 (q, J= 2.8 Hz, 1H), 1.89 -
1 Aza b|c clol} Eoct-3 | -6 -52 net hgxy phenyl) -2, 3-di hydr o-i soi ndol
(

N[ 3- -
e 2

Compound prepared as a pale yellow solid in 22% yield from 2-(R)-1-aza-

| -

2-
e,
2-
do
2-
I

2-

-o
(

m, 1H); MS m/z:

25  bicyclof2.2.2]oct-3-yl-7-bromo-2,3-dihydro-isoindol-1-one and 3-pyridyl boronic acid as
described in Example 1. 'H NMR (300.132 MHz, CDCl,) & 8.72 (d, J= 2.0 Hz, 1H), 8.62
(dd, J=4.8, 1.5 Hz, 1H), 7.95 (dt, J= 7.8, 1.9 Hz, 1H), 7.62 (t, /= 7.6 Hz, 1H), 7.51 (d, J=
7.6 Hz, 1H), 7.39 (d, /= 7.8 Hz, 1H), 7.35 (dd, /=7.7, 5.0 Hz, 1H), 4.63 (dd, /=23.8, 16.8
Hz, 2H), 4.39 (1, /= 8.1 Hz, 1H), 3.34 (ddd, /= 14.3, 9.9, 2.2 Hz, 1H), 3.07 - 2.77 (m, 5H),
30 2.11(g,J=2.8 Hz, 1H), 1.89 - 1.48 (m, 4H); MS m/z: 320 (M+H)".
Example 20: 2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-7-pyridin-4-y]-2.3-dthydro-isoindol-1-one




25

2 (R) 1- Aza- bi cycl o[ 2. 2. 2] oct - 3-yl - 6- nor phol i n-4-yl -2, 3-di hydro-i soi ndol -1-0
and

4((R)2 | o[ 2. 2. 2] oct - 3-yl - 3-pxo0- 2, 3-di hydr 5-yl)-N,

N- di et hy?‘vg‘é@ﬁgg@n&c Exanpl es 28 - 72: i)’XCorrpounds sho&#ﬁb‘tﬁﬁhg@@l | | owi ng

table in accord with the followng formula were 30 synthesized in a fashion

anal ogous to the above exanples. WO 2005/100351 -30- PCT/ SE2005/000500 O R

N\ ~ Ex R Chegthy H%ﬂnd ﬁﬁbﬁﬂﬁﬁlﬁ.-'soﬁ@h@@ﬂgeﬂdﬁ'&ﬂzﬁ(m‘l -7t hoxy-
2-(R)-1-Aza- Tit conpound obtai ned as a hen

bi cycl of mczclq[]z@cﬂoctt%ﬂ-kbuqm-z,ﬁ-dﬂmkmsemdolcL—e@e @M-pm@ibomxcmul 3 for

s AR R SIS U R R T

4. 786251dJ47633HAELH)97 sng&ﬂﬂﬂzﬁHﬂﬂﬁ (aa,JJer ﬂ@}&,tﬁ) 713|8)(d,ﬁ=81 (s,
3.22 é é% 02 (s,
2H) . 825rt51’IZ1117I)1‘*r?(‘lnﬁdd 15 23.6, b0 Hzy2 15)44(3&10 -iﬁ)SZHEE la‘i) 3.3 (fm14z?H) 1.50 -

Shai oylEE20 48 iy 28622 ;5“%%?2’ ‘5{32@2%?%8\(,@ g L9o ]']6§|(§2§99gﬁ%15d (see

3-yl - 6- cml49(m IZHEMS\Mﬂ‘.IGﬂOfM&Hartl ng materials d| hydro-| soi ndol - for
details). '"H NWR (300 . VHz, DNBQ) S 7 : (m 3H), 4.75 and
4.63 (A le 2 (& . -l-o3e18 -~ 3.07 (m

2.2 3-yl)
111), 3.01- Zc&ﬁp&md p%éi!)ared?as Z&hghﬁ fan sdrd 848, H%ld ﬁ?&:&)a{) &-23- (s,
10  bicyclo[2.2.2]oct-3-yl)amine hydrochloride salt and 2-bromo-methyl-benzoic acid methyl
ester as described in Example 1.* 'H NMR (300.132 MHz, CDCl,) § 7.85 (d, J= 7.5 Hz,
1H), 7.58 - 7.41 (m, 3H), 4.59 (dd, J=23.8, 16.5 Hz, 3H), 4.43 {t, /= 8.1 Hz, 1H), 3.36 (ddd,
J=14.1,10.0, 2.1 Hz, 1H), 3.05 (q, J= 7.0 Hz, 2H), 2.90 (t, /= 7.6 Hz, 3H), 2.13 (q, J=2.8
Hz, 1H), 1.91 - 1.76 (m, 2H), 1.75 - 1.64 (m, 1H), 1.61 - 149(m, 1H),MSm/z 243 (M+H) .
15 - Example 22: -1-Aza-bi

isoindol-1-one
Compound obtained as a white solid in 43% yield. (See Example 2.) 'H NMR

(300.132 MHz, DMSO) & 7.45 (d, /= 8.4 Hz, 1H), 7.04 (s, 1H), 7.03 (d, /= 9.1 Hz, 1H),

4.56 (q, J=18.1 Hz, 2H), 4.14 (t, /= 8.0 Hz, 1H), 3.25 (t, /= 5.2 Hz, 4H), 3.08 {t, J=11.8
20 Hz, 1H), 2.98 - 2.85 (m, 2H), 2.72 (t, J=7.2 Hz, 3H), 2.45 {t, J= 4.8 Hz, 4H), 2.22 (s, 3H),

1.94 (t, J=3.0 Hz, 1H), 1.83 - 1.71 (m, 1H), 1.67 - 1.53 (m, 2H), 1.47 - 1.34 (m, 1H); MS

m/z: 341 (M+H)".

Example 23: 2-

one

-1-Aza-bicyclo[2.2.2]oct-3-yl-5-morpholin-4-vl-2.3-dihydro-isoindol-1-

25 Compound prepared as a white solid in 23% yield from 2-(R)-1-aza-
bicyclo[2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-1-one and morpholine in a fashion
similar to that described for Example 2. "H NMR (300.132 MHz, DMSO) § 7.48 (d, J=8.1
Hz, 1H), 7.06 (s, 1H), 7.04 (dd, J=9.4, 2.0 Hz, 1H), 4.57 (g, /= 18.3 Hz, 2H), 4.15 (t, /=
8.0 Hz, 1H), 3.75 (t, J= 4.8 Hz, 4H), 3.22 (t, /= 4.8 Hz, 4H), 3.09 (ddd, /=13.9,10.1, 1.8

30 Hz, 1H),2.94 (dd,J=14.2, 6.7 Hz, 2H), 2.72 (t, J= 7.6 Hz, 3H), 1.96 (9, /= 2.7 Hz, 1H),
1.84 - 1.71 (m, 1H), 1.62 (dd, J = 8.6, 2.9 Hz, 2H), 1.48 - 1.35 (m, 1H); MS m/z: 328
M+H)".



IH), 1.84 -1.70 (in, 2H), 1.70 -1.56 (m 2H), 1.46 -1.35 (m 1H); MS m z:
277 + WO 2005/ 100351 -31- PCT/ SE2005/ 000500 30 6-(3-nethoxy- 2-(R)-I-Aza-
Titl e conpound obtained as a 2. 18E-08 phenyl) bicyclo[2.2.2]oct- tan solid

in 34%yie yl -6-(3- Method A fof, details). ' nyl)- NWR
(300. 132 Nhg)f”ﬁf/ﬁ’&?” 2,3-di hydro- 5 7.92%8-7.87 (m 2%1)"&‘7?’&%73@’/“"95"8
|50|ndol-l-one765(m 11-1), 7.40 (t, J—93Hz 1H), 7.26 (t, J= 12.3 Hz,
2H), 6.99 - 6.94 (m 1H), 4.80 and 4.68 (AB, J= 18.0 Hz, 2H), 4.24 (t, J=
9.2 Hz, #@mgleg)z@éﬁs 3H) 3.21 - 3.08 (m 1H), 3.06 - 2.91 (m 1H), 2.80
-270(n, - 1.9 (m 1H, 1.88 - 1.74 (m 2H), 1.73 - 1.59 (m
21),1.51-1. 36@¢mp01&dsmj:;xmlesﬁétea’@imaceoﬁ]wi&}mﬁmﬂudﬂhnm\i-(R)-1-Aza- Title
conpound obtained as a 4.54E-08 pheByI) bicyclo[2.2.2]oct- tan solid in 15%
yield (see 3-yl-6-(3-chloro- Method for detailsg). 'H phenyl)-2,3- NWR
(300.132 MHz, DVMSO di hydro-i $9i . R 90 (m 211), 7.79 (s,
1l-one 1H), 7.70 (t, J= 7.3 Hz, 7455 \7. 4 (m 2H), 4.81 and 4.68 (AB,
J=18.5 Hz, 2H), 4.24 (t, J= hl ~& - 3.11 (m 111), 3.05 - 2.91
(m 1H) 281-271(m21 ~71.98 (m 1H), 1.88 -1.75 (m 2H),

1.71 - @meah&m&n%%mépré&dmd&b%emw 353 + + 32 6-(4-chloro-
2-(R)-1- Aza itle conpound obtained as a 9. 0E-08

5 Example 24: 5-(R)-1-Aza-bicyclo[2.2.2]oct-3-~

one
Compound obtained as a brown solid in 41% yield. (See Method B.) 'H NMR
(300.132 MHz, DMSO) & 6.91 (s, 1H), 4.67 (q, /= 17.1 Hz, 2H), 4.09 (t, /= 7.9 Hz, 1H),
3.09 (t, J=12.1 Hz, 1H), 2.93 - 2.79 (m, 2H), 2.70 (t, J= 7.4 Hz, 3H), 1.93 (d, J=2.5 Hz,
10 1H), 1.79 - 1.66 (m, 1H), 1.64 - 1.52 (m, 2H), 1.45 - 1.31 (m, lH), MS m/z: 311/313 (M+H)".
Example 25: i

one

Compound obtained as a pale green solid in 28% yield. (See Example 3.) 'H NMR
(300.132 MHz, DMSO0) § 7.75 (d, J= 7.6 Hz, 2H), 7.46 (t, J= 7.5 Hz, 2H), 7.35 (t, =72 .
15 Hz, 1H), 721 (s, 1H), 4.74 (g, J= 17.3 Hz, 2H), 4.13 (, /= 8.1 Hz, 1H), 3.12 (ddd, /=13 4,
9.9, 1.8 Hz, 1H), 2.96 - 2.85 (m, 2H), 2.71 (, J="7.3 Hz, 3H), 1.96 (q, /= 2.8 Hz, 1H), 1.84 -
1.71 (m, 1H), 1.66 - 1.56 {m, 2H), 1.46 - 1.33 (m, lH), MS nv/z: 309 (M+H)".

Example 26: i 2. i ihydro-furg[2.3-
clpyrrol-4-one
20 Compound prepared as a white solid in 30% yield from 5-(R)-1-aza-

bicyclo[2.2.2]oct-3-yl-2-bromo-5,6-dihydro-furo[2,3-c]pyrrol-4-one and 3-(5,5-dimethyl-
[1,3,2]dioxaborinan-2-yl)-pyridine in a fashion similar to that described for Example 3. 'H
NMR (300.132 MHz, DMSO0) § 9.00 (d, /=2.0 Hz, 1H), 8.54 (dd, J=4.9, 1.6 Hz, 1H), 8.12
(dt,J=8.0, 1.9 Hz, 1H), 7.49 (dd, J=8.1, 4.8 Hz, 1H), 7.38 (5, 1H), 4.76 (g, J=17.3 Hz,
25 2H),4.14 (t,J= 7.3 Hz, 1H), 3.12 (ddd, J=14.8, 12.1, 3.3 Hz, 1H), 2.90 (dd, /= 12.5, 6.3
Hz, 2H), 2.71 (t,J='6.6 Hz, 3H), 1.97 (g, /=2.7 Hz, 1H), 1.85 - 1.71 (m, 1H), 1.66- 1.57
(m, 2H), 1.47 - 1.33 (m, 1H); MS m/z: 310 (M+H)".
Example 27: 5- i
clpyrol-4-one




phenyl) bicyclo[2.2.2]oct- white solid in 68%yield (see 3-yl-6-(4-chloro-
Method D for details)."H NVR phenyl)-2,3- (300.132 MHz, DIVISO) 5 7.92
di hydro-isoindol- - 7.87 (m 2H), 7.76 (d, J= 1-one 10.2 Hz, 7.68 (d,

0= 1L 3 53 (d, J= 16.2 He, . 4.80 and 18.5
He, %?i%‘?%m“%‘_ 7(9 Hz, 1H) , 3. 14- 3708 (m 11351 " g‘"g‘%‘&@mﬁ%"?m

2.76(t J =11.1 Hz, 1H), 2.02 (s, 1H), 1.87 -1.77 (m 2H ,170-159
(m 2H), 1.51 - 1.38 (m 2 : NS mz: 353++V\02005/100351 - 32-

PCT/ SE2005/ Oogwgounﬁ},rgp;gguMwm&oha@@r%ymﬁoﬁlg_@_pgimound obtained as a
2]oct- white solid in 64%yield

g 3|E gsq bi/clmeipizri/ c%wh@@r@nﬁéﬁ-@bwwf@pm 3ripyypl-4-oge and{-ayodyl tnRn{c300. 132
Mz, DMVSQ 8 8. 02
(a9 o0 il SR 38 e Sestiocor BlibypiEs 2R 000357 i ppiss, -
53 (m B%BD(dd 4r=8435amlmz m) 7(7@:&14}%48 04 Bz, 2121,4)7,564&- @%4478%&159117 &H, 3.20
S
P

79 (m 111),
1. 89 51 %,%Iﬁ} 4é|44)(LJ1=’77§Hz,1H?5é ](Zr{ﬂdfi}ff)13%9§11—71123@1)( (dd1 51408674 2.~ 370

f)(l\aﬁrl;lz_i)ofl d?%&aglgz@?'cfl ﬁ%&z gﬁi rﬂlé)-togﬁ)r;i%f?iaﬁ §Ag3/b yirel &]7{?5 @%‘fpt%’ yl

3-yl-6- NethpHzPHpPN A06t1BT @y, 1H14M33@frz91m@3+1e1)+oxol NVR (300.132 MHz, DVBO)
>yl-2.3-d hygr_o- The gorﬁpgu%ds otzEz;aE?mplgs} 11, ll_g and 21 vzvere%lmﬁed by preparative SFC
using 38% methanol (containing 0.5% dimethyl ethyl amine) in carbon dioxide and a Berger

10  Diol column (5 micron, 60A pore size).

** - Material of Examples 13 and 17 obtained as an oil was taken up in diethyl
ether/chloroform and treated with excess 1.0 M hydrochloric acid in diethyl ether to form a
solid. The solid was isolated by filtration and then converted to the free base by washing in
2 N sodium hydroxide and chloroform. The organic layers were dried over sodium sulfate,

15 filtered, and concentrated to provide the desired compound as a solid.

Other compounds of the invention are:
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-6-(3-chloro-phenyl)-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-(4-chloro-phenyl)-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-quinolin-8-yl-2,3-dihydro-isoindol-1-one;

20 2—(R)—1—Aza-bicyclo[2.2.2]oct-3-y1-6-benzb[1,3]diox01-5-y1-2,3-dihydro-isoindol—l-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-6~(2-chloro-phenyl)-2,3-dihydro-iscindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-(2-methoxy-phenyl)-2,3-dihydro-isoindol-1-one;
N-[3-((R)-2-1-Aza-bicyclo[2.2.2]oct-3-yl-3-0x0-2,3-dihydro-1H-isoindol-5-yl)-phenyi}-
acetamide;

25  2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-morpholin-4-yl-2,3-dihydro-isoindol-1-one, and
4-((R)-2-1-Aza-bicyclo[2.2.2]oct-3-yl-3-0%0-2,3-dihydro-1H-isoindol-5-y1)-IN,N-dimethyl-
benzamide.

Examples 28 - 72:
Compounds shown in the following table in accord with the following formula were

30 synthesized in a fashion analogous to the above examples.



| soi ndol -1-one J= 14.4 Hz, 1H), 7.30 (s, 1H), 7.19 (d, J= 12.4 Hz, 1H), 7.00
(d, J= 13.0 Hz, 1H), 6.07 (s, 211), 4.77 and 4.65 (q, J=18.4 Hz, 2H), 4.25
- 419 (m 1H), 3,19-3.05 (m 1H),3.05- 2.87.(m 1H), 2.82 - 2.64 (m

211), 2.01 1.87 - 1.72 2H), 1.72 - 1.56 1.34
(m)2H); r\)é)("?f‘%mgés (M- H) +. 35(?_(2_&) oro- 2-(R)-1- %Ta{g'ﬂ‘?s{“fmé ‘Eorrpound

obtained as a 6.3E-09 phenyl) bicyclo[2.2.2]oct- tan solid in 50%vyield
csee 3-yl-6-(2-chloro- Method D for details). H phenyl)-2,3- NVR (300.132
MHz, DMSO di hydro-isoindol- S 7.71 7.56 (m éH), 7.47 - 1l-one 7.42 (m

3H), 4.82 and 4.70 (AB, J=18.0 Hz, 29 1 J= 9.5 Hz, 1H),3.28-3.19
(m 1H), 3.18 - 3.08 (m 1H). A.04 - @
1§72 )

1H), 2.78 - 2.69 (m 1H),
2.02 (s, 1H), 1.93 - 1.74 (m (m 2H), 1.51 - 1.36 (m
2H); M5 mz: 353 + +. WD 200 SE2005/ 000500 36
6- (2- net hoxy- 2-(R)-1-Aza- onpound obtained as a 2.4E-08 phenyl)
bi cyclo[ 22 2]l oct - \AhLTp solid in 76%yield (see 3-yl-6-(2- Method D for
details)|_Em het hoRY- phehyChemieniNsme(| 132 EvperimentdiDat2 3- di he@Kib- |6 7. 72
- 7.59 (M 28H) | 6-{4-sikthoxis dRr@M1-Azmne 7] Tifle Compdin obthided asd, PEIBE-08 Hz, 1H),
7.05 (t,1J= 8. Pplidayl) 1H), |BicyBlofhRl2tbcBd taibblidia 21%Syibldiee 211), 4. 22 ((t;
J=11.5 Hz, 1Hﬁ, 3.77 (s, |3H1.6-@-28 - | Method A for details). 'H
methoxy-phenyl)- | NMR (300.132 MHz, DMSO)

2,3-dihydro- 5 7.86 - 7.81 (m, 2H), 7.69 -

isoindol-1-one 7.61 (m, 3H), 7.04 (d, /=15.1
Hz, 2H), 4.78 and 4.65(AB, J
=17.8 Hz, 2H), 4.23 (t,J =

10.4 Hz, 1H), 3.81 (s, 3H),
3.22-3.09 (m, 1H), 3.05-
2.89 (m, 1H), 2.79 - 2.70 (m,
2H), 2.02 (s, 2H), 1.83 - 1.74
(m, 1H), 1.69 - 1.54 (m, 2H),
1.52 - 1.34 (m, 2H), 1.50 -
1.37 (m, 2H); MS m/z 349
(M+H)".

29 | 6-chloro 2-(R)-1-Aza- Title compound obtained asa | 2.89E-07
bicyclo[2.2.2]oct- | white solid in 32% yield (see
3-yl-6-chloro-2,3- | Method A starting materials
dihydro-isoindol- | for details), "H NMR (300.132
1-one MHz, DMSO) & 7.67 - 7.60
(m, 3H),4.75 and 4.63 (AB, J
=18.0Hz Hz, 2H), 4.19 (t, J=
9.9 Hz, 1H), 3.18 - 3.07 (m,
1H), 3.01 - 2.86 (m, 2H), 2.73
(t, J= 8.3 Hz, 2H), 2.03 (s,
1H), 1.84 - 1.70 (m, 2H), 1.70
- 1.56 (m, 2H), 1.46 - 1.35 (m,
1H); MS m/z: 277 (M+H)+.




3.23 (m 2H), 3.14 (t, J=16.2 Hz, 2H), 3.03 - 2.92 (m |H, 2.74 (t,
J=10.8 Hz, 1H), 2.01 (s, 1H), 1.86 - 1.77 (m 214), 1.70 - 1.59 (m 2H)
1.50 - 1.36 (m 2H); MS mz: 349 (M- H)+ 37 6-(3-N N[3-((R-2-1- Title
conpound of a TOE-09 Phenyl - a- white soli d (see
acg?am de) ?gﬂ;}@ﬁ 3?§ 2.2]oct- Met ho)cgl D~ fA3§r details). &dlgwéﬁ’ %Xdé do 2(3 NVR
(300.132 MHz, DMSO) dihydro-1H 6 7.97 (s, 1H), 7.84 (d, J=
i soi ndoI-5-yI) 13.2 Hz, 2H) 7.68 (d, J=11.4 phenyl]- Hz, 1H), 7.62 - 7.55
(m 111)[zgcet HembA T2 ) I 2T Tigdedihotld o 1z
AT (N o e i dﬁg soad (m -2
J= 7.6 Hz, 2H)| 7 [% . Uﬁ lr %872 ET 2tr2]|
1.69 - ]1.60 (jm 21-1 1 e
2-(R) - 1-|Aza- gri tle co)rrpou g‘[{g ﬁ'e‘é'ww ‘g)éffsﬁ). n-1-yl) y
bi cycl o[2. 2. 2]loct - of f wh| fa-4y ‘Erun 189% e7§7(13,§ -4 ngt hy| -
Method H for details). 'H 189 kener- 1-{yit mmixzso(nzfswz DVBO)
2,3-dihydro- § 7.40 (d, JF 8.3 Hz 1H) ,| Bz, 28), 7.260(t,nke 2.8 Home (( d,
1H, 7.20 (s, |1H), 4.62 and 5.50 (AB, J2H),1899- 6124 (RH)IH)A4.80 |(t,
1H), 3. 147 (s, |311), 3.12  3.05 (m 1H)and4%9% (AB2/7888(0MHz, 211),
= 7.4 Hg, 2H),| 2.49 - 2.42 (m 4H), 2.2fn(s24 (4o H98H)s. |1H),
3.84 (s, 3H),3.21 - 3.08 (m,
1H), 3.06 - 2.91 (m, 1H), 2.80
-2.70 (m, 2H), 2.04 - 1.99 (m,
1H), 1.88 - 1.74 (m, 2H), 1.73
-1.59 (m, 2H), 1.51 - 1.36 (m,
2H); MS m/z 349 (M+H)".
31 | 6-(3-chloro- 2-(R)-1-Aza-  Title compound obtained as a | 4.54E-08
phenyl) bicyclo[2.2.2]oct- | tan solid in 15% yield (see
3-yl-6-(3-chloro- | Method A for details). 'H
phenyl)-2,3- NMR (300.132 MHz, DMSO)
dihydro-isoindol- | § 7.95 - 7.90 (m, 2H), 7.79 (s,
1-one 1H), 7.70 (t, J = 7.3 Hz, 2H),
7.55 - 7.44 (m, 2H), 4.81 and
4.68 (AB, J=18.5 Hz, 2H),
424 (t,J=8.8 Hz, 1H),3.22 -
3.11 {(m, 1H), 3.05-2.91 (m,
1H), 2.81 - 2.71 (m, 2H), 2.05
-1.98 (m, 1H), 1.88 - 1.75 (m,
2H), 1.71 - 1.57 (m, 2H), 1.51
- 1.37 (m, 2H); MS m/z: 353
(M+H)".
32 | 6-(4-chloro- 2-(R)-1-Aza- Title compound obtained asa | 9.0E-08
| phenyl) bicyclo[2.2.2]oct- | white solid in 68% yield (see
3-y1-6-(4-chloro- | Method D for details)."H NMR
phenyl)-2,3- (300.132 MHz, DMSO) & 7.92
dihydro-isoindol- | - 7.87 (m, 2H), 7.76 (d, J=
1-one 10.2 Hz, 2H), 7.68 (d,J=11.3
Hz, 1H), 7.53 (d, J = 16.2 Hz,
2H), 4.80 and 4.68 (AB, J =
18.5 Hz, 2H), 4.24 (t, J=7.9
Hz, 1H), 3.14 - 3.08 (m, 1H),
3.06 - 2.91 (m, 2H), 2.76 (t, J
=11.1 Hz, 1H), 2.02 (s, 1H),
1.87 - 1.77 (m, 2H), 1.70 -
1.59 (m, 2H), 1.51 - 1.38 (m,
2H); MS m/z: 353 (M+H)'.




(m 2H),

1.68 -

1.58 (m 2H),
2005/ 100351 -34- PCT/ SE2005/ 000500 39 6-nor phol i n-

1.49 -

conpound obtained as a 4.21E-07 4-yl

1.

34 (m 2H); M5 m z:

341 +H +.
2-(R)-1-Aza- Title

WO

bi cyclo[2.2.2]oct- off white solid in

32%vyield | - 6- hol i n- (see Mt hod for details
4-y|y2 3- dﬁﬂyza%@" P (300. 1%2 MHz, i soi ndol - | 20"%’%‘”9“5@%”5?% J=10. 4
Hz, 1H), 712(d J= 3.5 Hz, 1H), 7.23 (dd, J= 2.5, 8.5 Hz, 1H), 4.62 and
5.50 (AB, J=18.0 Hz, 2H), 4.19 (t, J= 8.1 Hz, 1H), 3.75 (t, J = 4.8 H,
4H), 3.1 ] Z1) 13- R93 2—87— 2.74
(t,J=9.3-|z,3(231Tg- ufhn S 94%@ IA%]O TE dbg (m
211), 1.49 - 186 (m 2H): éé
4-((R-2}1-Azal Title comay ’%:E;%?
bi cycl o[ . 2. 2] pct- white 44 Y i | - 3- oxg- 2, 3-
Met hod D|for details). 1H 1%ﬂ“|‘f’ﬂf|1t?nil-i- gz’
i soindol $5-yl )t 5 7.94 (d,| J= 8.0 Hz, 2{1221§ 7UER 8.0 8Kk 28 hy | - (d, = 8.0
Hz, 2H),|7.70 [d, J benzanide = 7.7 Hz|H41H),7.9251.76dm, 2H)7.|8 Hz, 2H), 4.8
and 4.68{(q, JF 18.0 Hz, |2H), 4.24 (t,|773 77.82 (dz 2H}19.613.22 - 3.10 |(m
1H, 3.06 - 2/91 (m 8H),| 2.75 (t, J F7.53 mHzH), 283 and 408 (S| 1H), |{1.91 -
1.74 (mj2H), L. 71 - 1.59|(m 2H), 1.5] (A@;Jylﬂ.ﬂl-lz,m,lll% z: 390 |+
4.20 (m, 1H), 3.20 - 3.08 {m,
1H), 3.08 - 2.92 (m, 2H), 2.79
-2.67 (m, 1H), 2.05 (s, 1H),
1.89-1.75 (m, 2H), 1.73 -
1.56 (m, 2H), 1.51 - 1.36 (m,
2H); MS mv/z: 370 (M+H)+.
34 16- 2-(R)-1-Aza- Title compound obtained asa | 3.7E-08
benzo[1,3]diox | bicyclo[2.2.2]oct- | white solid in 63% yield (see
ol-5-y1 3-y1-6- Method D for details). 'H
benzo[1,3]dioxol- | NMR (300.132 MHz, DMSO)
5-yl-2,3-dihydro- | 8 7.85-7.76 (m, 2H), 7.62 (d,
isoindol-1-one J=14.4 Hz, 1H), 7.30 (s, 1H),
7.1% (d, J=12.4 Hz, 1H), 7.00
(d, J=13.0 Hz, 1H), 6.07 (s,
2H), 4.77 and 4.65 (g, /= 18.4
Hz, 2H), 4.25 - 4.19 (m, 1H),
3.19-3.05 (m, 1H),3.05 -
2.87 (m, 1H), 2.82-2.64 (m,
2H), 2.01 (s, 1H), 1.87-1.72
(m, 2H), 1.72 - 1.56 (m, 2H),
1.50 - 1.34 (m, 2H); MS m/z:
363 (M+H)+.
35 | 6<(2-chloro- 2-(R)-1-Aza- Title compound obtained asa | 6.3E-09
phenyl) bicyclo[2.2.2]oct- | tan solid in 50% yield gsee
3-yl-6~(2-chloro- | Method D for details). 'H
phenyl)-2,3- NMR. (300.132 MHz, DMSO)
dihydro-isoindol- | & 7.71 - 7.56 (m, 4H), 7.47 -
1-one 7.42 (m, 3H), 4.82 and 4.70
(AB, J=18.0 Hz, 2H), 4.23 (t,
J=9.5Hz, 1H), 3.28 - 3.19
(m, 1H),3.18 -3.08 (m, 1H),
3.04 - 2.89 (m, 1H),2.78 -
2.69 (m, 1H),2.02 (s, 1H),
1.93 - 1.74 (0, 2H), 1.72 -
1.60 (m, 2H), 1.51 - 1.36 (m,
2H); MS m/z: 353 (M+H)+.




41 6-quinolin-6- 2-(R)-1-Aza- Title conmpound obtained as a 3.29E-07 vyl

bicyclo[2.2.2]oct- tan solid in 37%yield csee 3-yl-6-quinolin-6- Method D
for details). Hyl-2,3-di hydro- NVR (300.132 MHz, DMSO) i soindol-l-one 8
8.92 dd 6 Hz, 1 8.49 - 4m1 39 (m 21-1
8. 19 ( 0(2“"5%"‘?%6 7.75 <5') J= 8. 4 11(1) H)58 (%’SE}W§@°°§°°(4 2 He, .
1H), 484and472(q,J180Hz '4.27 (t, J= 8.0 Hz, 1H),
3.17(t,J=12.8Hz, 1H),3.06 - 2.93 (m 2H) 2.76 (t, J= 7.6 Hz, 2H), 2.05 (s,
1H), 1.91 36l.[/&(d-Methdif) | 2JRFA-Ada-60 ({nFitle Mpo&d%gtameﬁ as e (@4@@@ WS
nmz: 370} +H +.§ w905/ 10()%;};’.(:10@52 gjgg{[/ 5@3@%{1 ,Qwa@(sge gdi nol i n- §-
2-(R)-1-pza- Title conmpound_ghbt Iﬂe o cyclo[2.2.2]oct-
tan solid in 39%yield (s¢ 'P%fﬁ@o 00 details).l 1H
yl -2, 3-dl hydror NWVR (300.1 dr 92 (dd, J= 4.3,
1.6 Hz, IH), 849 - 8.44 - 0841 7119-8.05(m
3H), 7.75 (d, U= 8.4 Hz, ]Ajeindo lﬂe(dd’i@:(na Zlé(ﬂzf 4.87 4nd 4.83
and 4.71| (AB, U =18.0Hz, 2H), 4. 27(t, J=9 .1z 1, 7.054t, &= 8 HZ,J 12.8Hz, |1H),
3.06 - 2|93 (n} 2H), 2.76| (t, J=7.6 Hzm)zﬂgandzwsws,.f =1H)|, 1.91 41.75
(m 2H),|1.72 {-1.60 (m 2H), 1.52 -1. 388tz 24322/ m14:5 370 (N +H) +. 43
6-(3- 2-(R-1-Aza- Title ¢onpound obt aiiriz] 183, 37P(s4EH)B.28 -
3.23 (m, 2H), 3.14 (t,J=16.2
Hz, 2H), 3.03 - 2.92 (m, 1H),
2.74 (t, J=10.8 Hz, 1H), 2.01
(s, 1H), 1.86 - 1.77 (m, 2H),
1.70 - 1.59 (m, 2H), 1.50 -
1.36 (m, 2H); MS m/z: 349
(M+H)+.
37 | 6-(3-N- N-[3((R)-2-1- Title compound obtainedasa | 7.0E-09
Phenyl- Aza- white solid in 72% yield (see
acetamide) bicyclo[2.2.2Joct- | Method D for details). 'H
3-yl-3-0x0-2,3- | NMR (300.132 MHz, DMSOQ)
dihydro-1H- 5797 (s, 1H), 7.84(d,J=
isoindol-5-yl)- 13.2 Hz, 2H), 7.68 (d, /=114
phenyl]- Hz, 1H), 7.62 - 7.55 (m, 1H),
acetamide 741 -7.36 (m, 2H), 4.80 and
4.68 (AB, J=18.0 Hz, 2H),
4.24 (t, J=9.1 Hz, 1H), 3.21 -
3.10 (m, 1H), 3.06 - 2.90 (m,
2H}, 2.75 (1, J = 7.6 Hz, 2H),
2,07 (s, 3H), 2.04 - 2.00 (m,
1H), 1.88 - 1.75 (m, 2H), 1.69
- 1.60 (m, 2H), 1.50 - 1.38 (m,
2H); MS mv/z 341 (M+H)+.
38 | 6-(4-methyl- | 2-(R)-1-Aza- Title compound obtained asa | 4.24E-07
piperazin-1-yl) | bicyclo[2.2.2]oct- | off white solid in 16% yield
3-y1-6-(4-methyl- | (see Method B for details). 'H
piperazin-1-yl)- | NMR (300.132 MHz, DMSO0)
2,3-dihydro- 5 7.40 (d, J = 8.3 Hz, 1H), 7.22
isoindol-1-one (d,J=8.3 Hz, 1H), 7.10 (s,
1H), 4.62 and 5.50 (AB, J =
18.0 Hz, 2H), 4.19 (t,/=7.8
Hz, 1H), 3.17 (s, 3H), 3.12-
3.05 (m, 1H), 2.99 - 2.88 (m,
2H), 2.74 (t, J = 7.4 Hz, 2H),
2.49 - 2,42 (m, 4H), 2.24 (s,
4H), 1.98 (s, 1H), 1.84 - 1.70
(m, 2H), 1.68 - 1.58 (m, 2H),
1.49 - 1,34 (m, 2H); MS wv/z:
341 (M+H)+.
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6-(4-N,N-
dimethyl-
benzamide

4-((R)-2-1-Aza-
bicyclo[2.2.2]oct-
3-yl-3-0x0-2,3-
dibydro-1H-
isoindol-5-yl)-
N,N-dimethyl-
benzamide

Title compound obtained as a
white solid in 62% yield (see
Method D for details). "H
NMR (300.132 MHz, DMSO)
8 7.94 (d, J= 8.0 Hz, 2H), 7.79
(d, J=8.0Hz, 2H), 7.70(d, J
=7.7Hz, 1H), 7.51 (d, J=17.8
Hz, 2H), 4.82 and 4.68 (q, J=
18.0 Hz, 2H), 4.24 (t,J="7.8
Hz, 1H), 3.22 - 3.10 (m, 1H),
3.06 -2.91 (m, 8H),2.75 (t,J
=7.4Hz, 2H), 2.08 (s, 1H),
1.91 -1.74 (m, 2H), 1.71 -
1.59 (m, 2H), 1.51 - 1.37 (m,
2H); MS m/z: 390 (M+H)+.

3.53E-07

41

6-quinolin-6-
yl

2-(R)-1-Aza-
bicyclo[2.2.2]oct-
3-yl-6-quinolin-6-
y1-2,3-dihydro-
isoindol-1-one

' Title compound obtained as a
tan solid in 37% yield gsee
Method D for details). 'H
NMR (300.132 MHz, DMSO)
6 8.92 (dd,J=4.3, 1.6 Hz,
1H), 8.49 - 8.4 (m, 1H), 8.41
-8.39 (m, 2H), 8.19 - 8.05 (m,
3H), 7.75 (d, J = 8.4 Hz, 1H),
7.58 (dd, J= 8.3, 4.2 Hz, 1H),
4.84 and 4.72 (q, J=18.0 Hz,
2H), 4.27 (t, /= 8.0 Hz, 1H),
3.17 (t, J= 12.8 Hz, 1H), 3.06
-2.93 (m, 2H),2.76 (t, J=17.6
Hz, 2H), 2.05 (s, 1H), 1.91 -
175 (m, 2H), 1.72 - 1.60 (m,
2H), 1.52 - 1.38 (m, 2H); MS
m/z: 370 (M+H)+.

3.29E-07

e

2H),
(m
72

- 36-
ned as

0.132
4. 88




(AB, J= 18.0 Hz, 2H), 4.24 (t, J= 8.6 Hz, 1H), 3.26 (s, 31-1),
3.22-3.10(m 11),3.05- 2.90 (m 2H), 2.75 (t, J = 7.5 Hz, 1H), 2.03 (s,
1H), 1.88 - 1.75 (m 2H),1.72 - 1.59 (m 2H), 1.51 - 1.37 (m 2H); M5 m z:
370 (M+H) + - met hox 2-(R-1-Az Titl e conpou n as a
2. 90(E-0|;) ‘d’ﬂ%%%(?w{’ yI) bi )c/ycl OEZ)Z 2] og:fs tan sol rg [ ntgcz'@&@ 5&8%‘0?5%
3-yl-6-(6- Method D for details). "H nethoxy-pyridin- NVR (300.132 VHz,
DVBO) 3-y|)-2 3-di hydro- & 8.54 (d, J= 2.2 Hz, 1H), 8.09 i soindol-I-one
(dd, J= P L TR L AL ST | ( 6.92
e 66,2 %ﬁ&ohﬂ-'ﬂ é@@f’é{ézéazjo%gﬁ esie Y :%?éﬂ:'gs 8 1 He,
111), 3.p1 (s,|3H), 3.21- |2 3L 1. Lk 210, 2.76 ({t, J=
7.9 Hz, P1), 2005 (s, 1H)  To8FE - 107 gégq 21),1.51- 1.38
(m 2H);{Ms mz: 350 (M Ei}’ Y8% so Titl e conmpound
obt ai ned| as a . 2E-08 5- yisapdaldrages 5| 6374 n 35%yield (see
3-yl - Vet hod| D for detaill s). iH isoguleBidR- §4ﬁl(m,l\lli[7ﬁ,§300 132 MHz, DMSO)
2,3-di hyfro- 5(9.42 (s, 1'|H), 8.51 (d, P=8.396n, 2Hhi8Poi18.05@me| Hz, 1H)|, 8.21
(t, J= 4|6 Hz,| 1H), 7.81 4 7.70 (m 6H)|3H), 875 ({,d/=84 He, 3H)jiz, 1H), 4.d7 and
4.77 (AB| J = [18.0 Hz, 2H)|, 4.27 (t, JF7.38 @did= 8132 B22H); .11 (m| 1H),
3.10 - 297 (m - 4.87 and 4.83 and 4.71 (AB, J
= 18.0 Hz, 2H), 4.27 (t, /= 8.0
Hz, 1H), 3.17 (t, /= 12.8 Hz,
1H), 3.06 - 2.93 (m, 2H), 2.76
(t, J=17.6 Hz, 2H), 2.05 (s,
1H), 1.91 - 1.75 (m, 2H), 1.72
- 1.60 (m, 2H), 1.52 - 1.38 (m,
2H); MS m/z: 370 (M+H)+.
43 | 6-(3- 2-(R)-1-Aza- Title compound obtained asa | 9.4E-08
methanesulfon | bicyclo[2.2.2]oct- | tan solid in 63% yield gsee
yl-phenyl) 3-y1-6-(3- Method D for details), 'H
methanesulfonyl- | NMR (300.132 MHz, DMSO)
phenyl)-2,3- 88.24 (s, 1H),8.11(d,J=179
dihydro-isoindol- | Hz, 1H), 8.04 - 7.93 (m, 3H),
1-one 7.79 -7.72 (m, 2H), 4.83 and
471 (AB, J=18.0 Hz, 2H),
4.26 (t, /= 8.1 Hz, 1H), 4.28
(s, 1H),3.32 (s, 3H),3.22-
3.11 (m, 1H), 3.05-2.90 (m,
1H), 2.75 (t, /= 8.9 Hz, 1H),
2.03 (s, 1H), 1.88 - 1.75 (m,
2H), 1.70 - 1.60 (m, 2H), 1.51
- 1.37 (m, 2H); MS m/z: 397
(M-+H)+.
44 | 6-(4- 2-(R)-1-Aza- Title compound obtainedasa | 3.21E-07
methanesulfon | bicyclo{2.2.2]oct- | tan solid in 50% yield (see
yl-phenyl} 3-yl-6-(4- Method D for details). 'H
methanesulfonyl- | NMR (300.132 MHz, DMSO)
phenyl)-2,3- 5 8.03 - 7.97 (m, 6H), 7.76 -
dihydro-isoindol- | 7.72 (m, 1H), 4.83 and 4.71
1-one (AB, J=18.0 Hz, 2H), 4.24 (1,
J= 8.6 Hz, 1H), 3.26 (s, 3H),
3.22-3.10 (m, 1H), 3.05 -
2.90 (m, 2H),2.75(t,J=17.5
Hz, 1H), 2.03 (s, 1H), 1.88 -
1.75 (m, 2H), 1.72 - 1.59 (m,
2H), 1.51 - 1.37 (m, 2H); Ms
m/z: 397 (M+H)+.
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6-(6-methoxy-
pyridin-3-yl)

2-(R)-1-Aza-
bicyclo[2.2.2]oct-
3-yl-6-(6-
methoxy-pyridin-
3-yD)-2,3-dihydro-
isoindol-1-one

Title compound obtained as a
tan solid in 26% yield gsee
Method D for details). 'H
NMR (300.132 MHz, DMSO)
58.54 (d, /7= 2.2 Hz, 1H), 8.09

| (dd, 7=2.6, 8.6 Hz, 1H), 7.90

-7.87 (m, 2H), 7.69 - 7.66 (m,
1H), 6.92 (d, J = 8.6 Hz, 1H),
479 and 4.68 (AB, J = 18.0
Hz, 2H), 4.24 (t, J = 8.1 Hz,
1H), 3.91 (s, 3H), 3.21 - 3.11
(m, 1H), 3.06 - 2.90 (m, 2H),
2.76 (t, J = 7.9 Hz, 2H), 2.05
(s, 1H), 1.87 - 1.75 (m, 1H),
1.70 - 1.59 (m, 2H), 1.51 -
1.38 (m, 2H); MS m/z: 350
(M+H)+,

2.90E-07

47

6-isoquinolin-
5-yl

2-(R)-1-Aza-
bicyclo[2.2.2Joct-
3-yl-6-
isoquinolin-5-yl-
2,3-dihydro-
isoindol-1-one

Title compound obtained as a
tan solid in 35% yield gsee
Method D for details). "H
NMR (300.132 MHz, DMSO)
59.42 (s, 1H), 851 (d,/=5.8
Hz, 1H), 8.21 (t, J= 4.6 Hz,
1H), 7.81 - 7.70 (m, 6H), 7.62
(d, J=6.5 Hz, 1H), 4.87 and
477 (AB, J= 18.0 Hz, 2H),
427 (t, J="7.8 Hz, 1H), 3.27 -
3.11 (m, 1H), 3.10-2.97 (m,
2H), 2.78 (t,J="17.5 Hz, 1H),
2.09 -2.03 (m, 1H), 1.93 -
1.78 (m, 1H), 1.73 - 1.61 {m,
2H), 1.54 - 1.40 (m, 2H); MS

m/z: 370 (M+H)+.

3.2E-08




50 6- (1- et hyl -

2-(R)-1-Aza- Title conmpound obtained as a 6. 1E-08

1H pyrazol -4- bicyclo[2.2.2]oct- tan soli d in 53%vyield (see yl)
3-yl-6-(1-nethyl- Method D for details). '"H 1H pyrazol-4-yl)- NWR (300.132
VHz, DMSO dro- S 8.25 (s, 111 7.94 (s, 111 | ndol -| - one
7.83 - )WO%&%’@%H 7.55 (d, J s 7.8 H)z371H) El. ( AB, )%Cji%&g PSOD00 5y 4. 22
(t,J—81I—|z IH), 3.87 (s, 3H), 3.13 (t, J= 11.8 Hz, 3.01 - 2.89
(m 2H), 2.74 (t, J=7.6 Hz, 211) 201(s 1H), 185- 72(m 1H)
1.71 - ( 45 2~ i 343 > 100351
- 38- PCT_SQ%O §§8g8 hn (Rg %Hn bt ai ned
as a 1.46E-07 pyrazol gxcy L %?E’F{Z . 48% yi el|ld (see
yl) 3-yl{6-(1-penzyl- Meth dtal' -yl ) - NNR
(300.132{MHz, PMBO 2, 3-di 11),
i soi ndol {I -one|7.85 - 7.78% %33 lhzthp, 7.5 - 7.38 - {7.28
(m 5111 , 5.3% (s, 2H), 4.isoindeid-ong 62 QZ\‘B(d J-7l'BPB 1-11),,7;§I1-I)- 4.22 (t, J=
8.0 Hz, 1H), 3|13 (t,J=11.9Hz, 1H), 3. 02-7.25 @8, TH), 488)andA. 774 (t, J= 7.6 Hz,
2H), 2.00 (s, {H), 1.86 - [1.73 (m 1H),| @B 0=18.06Fz(IH), 427, |1. 49 -1.{36 (m
2H): MB |miz: B99 + 52 6-(3-N,N- 3-((R ﬁ_i!l-&ﬁﬁzzlll-ﬁ,?,l@( cpapound obt aifned as
a 3. 1E- 0$ di net hyl - bi cygl o[ 2. 2. 2] oct - ﬁq;) 3@9| ) 7(0 el d (seg
benzam d¢) 3-y|-3-o0x0-2,34 Method D for ﬁ_ﬂ@—ﬂﬁ J.. @ o 1H NWR
(300.132 Mz, DVBO 2.06 (s, 1H), 1.93 - 179(m,
1H), 1.71 - 1.61 (m, 2H), 1.52
- 1.40 (m, 2H); MSm/z 370
(M.
49 | 6-(4-N- N-[4-((R)-2-1- Title compound obtained asa | 3.2E-09
Phenyl- Aza- tan solid in 24% yield (see
acetamide) bicyclo[2.2.2]oct- | Method D for details). 'H
3-yl-3-0x0-2,3- | NMR (300.132 MHz, DMSO)
dihydro-1H- 8 10.02 (s, 1H), 7.89 - 7.84
isoindol-5-y1)- (m, 2H), 7.71 - 7.63 (m, 6H),
phenyl]- 4.78 and 4.67 (AB, J=18.0
acetamide Hz, 2H), 4.24 (t, /= 8.0 Hz,
1H), 4.06 (s, 1H), 3.21 -3.14
(m, 2H), 3.05 - 2.91 (m, 2H),
2.76 (t, J= 7.8 Hz, 1H), 2.07
(s, 1H),2.03 (s, 1H), 1.89 -
1.75 (m, 1H), 1.71 - 1.60 (m,
2H), 1.51 - 1.38 (m, 2H); MS
m/z: 376 (M+H)+,
50 | 6-(1-methyl- | 2-(R)-1-Aza- Title compound obtained asa | 6.1E-08
1H-pyrazol-4- | bicyclo[2.2.2]oct- | tan solid in 53% yield (see
yl) 3-yl-6-(1-methyl- | Method D for details). 'H
1 H-pyrazol-4-yl)- | NMR (300.132 MHz, DMSO)
2,3-dihydro- 8 8.25 (s, 1H), 7.94 (5, 1H),
isoindol-1-one 7.83-7.76 (m, 2H),7.55(d,J
=7.8 Hz, 1H), 4. (AB,J=18.0
Hz, 2H), 4.22 (t, /= 8.1 Hz,
1H), 3.87 (s, 3H), 3.13 (t,J=
11.8 Hz, 1H), 3.01 - 2.89 (m,
2H), 2.74 (t, J= 7.6 Hz, 2H),
2.01 (s, 1H), 1.85-1.72 (m,
1H), 1.71 - 1.58 (m, 2H), 1.49
-1.37 (m, 2H); MS v/z: 323
(M+H)+.




I soindol -5-yl)- S 7.95 - 7.89 (m 2H), 7.80 (d, N Ndinethyl- J= 7.9 Hz,
1H), 7.73 - 7.67 benzamde (m 2H), 7.55 (t, J=7.6 Hz, 1H), 7.41 (d, J=
7.7 Hz, 1H), 4. 80and4.70(AB, J= 18. OHz, 211) 425(t J= 6.4 Hz,
1H),323 3.09 - 2.90 ( 2.84 - 2. 04
(s, 1H), T’%’é)%‘“& 5 (m 111), 1.74 - 15@54 (m 3H), 1%€T’S‘i2 @7“0?552‘ 111);
M5 mfz: 39004+M+. 53 6-(4-N-ethyl- 4-((R)-2-1-Aza- Title conpound obtained
as a 3.48E-07 benzam de) b| cyclo[ 2. 2. 2] oct - tan SO|Id in 52% y| eld csee
21 DVSO)

3-yl - 3-0%0 D o CalLlS)- 9]0
I soi ndol 1 5-53I )1 6&’?};—?%&1 thic f—l%%] E% génz 7. 92
E,TB 5H). | 7. 83 3 : 1_ Y1 t%ord MS {21 81 and 4. 71
A G ¥y PMS0
3.23-3.10 (m 1iH), 305 Ky )@Zoggy(nssg s,@{)g,§42(g21j@§5 0
g

1H),1.89(- 1.74 (m 2H), 1. 15

(t, J= 7|6 Hz, [3H): MB m 7-isomsipd-lagne. V850658 (Wo2ED, Z.50(d, AT/ SE200 000500
54 6-(3,% 2-(R-1-Aza- Ti|tl e conpound pb7&Mds7.38 67.89E007 oXYy-

bi cyclo[2.2.2]pct- white dolid in 64% y|8H)Y 504de I ayB)and- vl Met hod
D for details)] 1H dinethoxy- NVR (300} 4.82(ABizI=D8B®iz, 2H)eny S 8.51
(t, J=543 Hz, |1H), 7.98 |di hydro-i soi nd.q]zg(t;JZ.gajZHﬁ,mm,S 3 7 J= 8.0

(t,J=11.9Hz, 1H), 3.062 -
2.88 (m, 2H),2.74 (t,J=17.6
Hz, 2H), 2.00 (s, 1H), 1.86 -
1.73 (m, 1H), 1.70 - 1.57 (m,
2H), 1.49 - 1.36 (m, 2H); MS

m/z: 399 (M+H)+.
52 | 6~(3-N,N- 3-((R)-2-1-Aza- | Title compound obtainedasa | 3.1E-08
dimethyl- bicyclof2.2.2]Joct- | white solid in 77% yield (see
benzamide) 3-yl-3-0x0-2,3- Method D for details). 'H
dihydro-1H- NMR (300.132 MHz, DMSO)

isoindol-5-yl)- 8 7.95 -7.89 (m, 2H), 7.80 (d,
N,N-dimethyl- J=79Hz, 1H), 7.73 - 7.67
benzamide (m, 2H), 7.55 (t, J="7.6 Hz,
1H), 7.41 (d, J = 7.7 Hz, 1H),
4.80 and 4.70 (AB,J=
18.0Hz, 2H), 4.25 {t,J=6.4
Hz, 1H), 3.23 - 3.09 (m, 1H),
3.09 -2.90 (m, 8H),2.84 -
2.69 (m, 2H), 2.04 (s, 1H),
1.89-1.75 (m, 1H), 1.74 -
1.54 (m, 3H), 1.51 - 1.37 (m,
‘ 1H); MS m/z: 390 (M+-H)+.
53 | 6-(4-N-ethyl- -} 4-((R)-2-1-Aza- | Title compound obtained asa | 3.48E-07
benzamide) bicyclo[2.2.2]oct- | tan solid in 52% yield (lsee
3-yl-3-0x0-2,3- Method D for details), "H
dihydro-1H- NMR (300.132 MHz, DMSOQ)
isoindol-5-y1)-N- | § 8.51 (t,J=5.3 Hz, 1H), 7.98
ethyl-benzamide | -7.92 (m, 5H), 7.83 (d, /= 8.0
Hz, 2H), 7.70 (d, J= 8.5 Hz,
1H), 4.81 and 4.71 (AB, J =
18.0 Hz, 2H), 4.25 (t, J=17.1
Hz, 1H), 3.36 - 3.22 (m, 2H),
3.23-3.10 (m, 1H), 3.05 -
2.91 (m, 2H), 2.76 (t, J=10.5
Hz, 1H), 2.03 (s, 1H), 1.89 -
1.74 (m, 2H), 1.69 - 1.59 (m,
2H), 1.51 - 1.39 (m, 1H), 1.15
(t, J= 7.6 Hz, 3H); MS m/z:
390 (M+H)+.




1-one Hz, 2H), 7.70 (d, J= 8.5 Hz, 111), 4.79 and 4.68 (AB, J= 18.0 Hz,
2H), 4.25 (t, J= 7.1 Hz, 1H), 3.36 - 3.22 (m 2H), 3.23-3.10 (m 1H), 3.05-
2.91 (m 2H), 2.76 (t, J= 10.5 Hz, 1H), 2.03 (s, 1H), 1.89 - 1.74 (m 2H),
1.69 - , 1.51 -1.39 (m 1 1.15 t, J= 7.6 Hz, 3H): M5 nlz:
379 N+ H)ﬁ%’@’%‘“? Y3 (R -2-1- Aga- T.H%? corrpOt(Jnd obt%‘r‘%@“‘éﬁé’“@“‘i. 7E- 08
benzam de) bicyclo[2.2.2]oct- tan solid in 46%yield (see 3-yl-3-o0xo0-2, 3-
Met hod D for details). 1H di hydro 1H NWR (300. 132 M—Iz DI\/BO)
I soi ndol 5=l T ‘zzr(s ) u4 8% 1(m
5H), 7.70 (%, 68,2 TIHEQ:O o 4% ?gﬁm, 4.82
and 4. 70| (AB, dﬁ%ﬁg‘ t} sd? 1t (t, J412.4
Hz, 1H), |3.06 81 (m (k ? gglz)ﬁi@'%é o7 - 2.0d (m
111), 1|89 -1/74 (m 2H), r 32 Y(m  21-1): M
mz: 362[(N+l|)+ WO 2003M 358 6655/335955@ 788 |6- (4- N- Henzyl -
4-((R-2}1-Aza} Title conrd@%YdWJEP’é’idﬁ]ed 259%(m,, 58,083 (Sehz8M de)
bi cycl o[ 2. 2. 2] pct- tan sollildonen 13% yi e} Hz,28De7.20 (d, J3=®& 822, 3+ Method D for
details)| 1H i hydro-1H |NVR (300.132 |, 408B6)4.68¢aBpdel -5yl )-N- |S 9. 10
(t, J=5]9 Hz, |11-1), 8.04 ' benzyl - benzjp18.0lEz; 2H), 925 =3A1) ,| 7. 86 (d, J=
8.2 Hz, PH), 7|71 (d, J= §.4 Hz, 1H), [HAH), 7382300 w5H), 4 82
3.23-3.10 (m, 1H),3.05-
2.91 (m, 2H),2.76 (t, J=10.5
Hz, 1H), 2.03 (s, 1H), 1.89 -
1.74 (m, 2H), 1.69 - 1.59 (m,
2H), 1.51 - 1.39 (m, 1H), 1.15
(t,J=17.6 Hz, 3H); MS m/z;
379 (M+H)+.
55 | 6-(3- 3-(R)-2-1-Aza- | Title compound obtainedasa | 1.7E-08
benzamide) | bicyclo[2.2.2]oct- | tan solid in 46% yield (see
3-yl-3-0%0-2,3- | Method D for details). 'H
dihydro-1H- NMR (300.132 MHz, DMSOQ)
isoindol-5-yl})- 0 8.24 (s, 1H), 8.17 (s, 1H),
benzamide 8.04 - 7.86 (m, 5H),7.70(d,J
=8.1 Hz, 1H), 7.57 (t, J= 1.7
Hz, 1H), 7.41 (s, 1H), 4.82
and 4.70 (AB, J=18.0 Hz,
2H), 4.26 (t, J= 7.9 Hz, 1H),
3.17 (t, J= 12.4 Hz, 1H), 3.06
-291 (m, 1H), 2.76 (t, J=6.9
Hz, 1H), 2.07 - 2.00 (m, 1H),
1.89 - 1.74 (m, 2H), 1.72 -
1.59 (m, 2H), 1.52.- 1.37 (m,
2H); MS m/z: 362 (M+H)+.




and 4.69 (AB, J= 18.0 Hz, 2H), 4.51 (d, J= 5.9 Hz, 2H), 4.28-4.22 (m
111),3.23- 3.10 (m 111), 3.06 - 2.91 (m 211), 2.81 - 2.72 (m 2H), 2.07
- 1.99 (m 111), 1.88 - 1.73 (m 111), 1.73 - 1.59 (m 211), 1.52 - 1.37
(m 211); + +. 57 6-(3-amn 6- (3- Amno und
obt ai ned as g[{{?ﬁﬁﬁégg phenyl) phenyl) ZQQR) 1- white Sof ’#zgoﬁ%g@)oyl eld
(see aza- Method D for details). 1H bicyclo[2.2.2]oct- NMR (300.132 Mz,
DMSO) 3-yl-2,3-dihydro- S 7.82 - 7.76 (m 211), 7.64 (d, isoindol-I|-one J=
7.7 Hz, 11786 VeX&-NebenzyE | 4- +1-Azas) » lobtain 7 Hz,
11,659 15, gl oStk 528 | o B 4 oo 79 piid 15 (a8,
= 18.0 Kz, 2H) | 4.23(t, 36,(%%23 g? 302 - 2.189 (m
211), 2.74 (t.|3 = 7.5 Hd o] _2{_4- 3%@3 ﬁ» 1.75 (my 111),
1.69 - 1.59 ({n, 2H), 1.44% %oﬂw g H) +. O
2005/ 100351 - 4L- PCT/ SEZOCi:zP 5 éOI(FJ }&%71;& Title conpound
obtained|as a l.7E-09 Phe szlﬁfazww?ﬁ 2b(mg3 &8 | see
pr opi onafi de) bi cycl o[ 2. 2.[2] oct- Met hod Ez,f?éﬂ,ﬂéléd,l-fs=)8 4Hg, 3}yl - 3-oxfo- 2, 3-
NMR (300/132 Miz, DVMSO) di hydro-1H 6 P1MB7(R§ - 723)(m, SHN 482, | 1H),
i soi ndol {5-yl){ 7.88 - 7.42 (m 2H), 7.p&d469 AB,pherg0Hz, = 8| 7 Hz, 11-1),
7.62 - 7|58 (m propionaride 1H), 7.42|2HY438 (4,¥=288)Hz,2H31 pnd 4. 68 (AB,
J= 18.8 Mz, 428 -4.22 (m, 1H),3.23 -

3.10 (m, 1H), 3.06-2.91 (m,

2H), 2.81 - 2.72 (m, 2H), 2.07

-1.99 (m, 1H), 1.88 - 1.73 (m,

1H), 1.73 - 1.59 (m, 2H), 1.52

- 1.37 (m, 2H); MS m/z: 452

(M+H)+.

57 | 6-(3-amino- | 6-(3-Amino- Title compound obtainedasa | 6.4E-09
phenyl) phenyl)-2-(R)-1- | white solid in 98% yield (see

aza-
bicyclo[2.2.2]oct-
3-yl-2,3-dihydro-
isoindol-1-one

Method D for details). 'H
NMR (300.132 MHz, DMSO)
§7.82-7.76 (m, 2H), 7.64 (d,
J=17.7Hz, 1H), 7.12 (t, J =
7.7 Hz, 1H), 6.91 (s, 1H), 6.83
(d, J=7.7Hz, 1H), 6.59 (d, J
=7.8 Hz, 1H), 5.22 - 5.18 (m,
2H), 4.79 and 4.68 (AB, J =
18.0 Hz, 2H), 4.23 (t, J = 10.6
Hz, 1H), 3.19 - 3.09 (m, 1H),
3.02 - 2.89 (m, 2H),2.74 (t,J
=17.5 Hz, 2H), 2.04 - 1.97 (m,
1H), 1.87 - 1.75 (m, 1H), 1.69
-1.59 (m, 2H), 1.48 - 1.37 (m,
2H); MS mv/z: 334 (M+H)+.




2H), 4.25 (t, J= 8.3 Hz, 1H), 3.21-3.10 (m 211),3.04- 2.90 (m 3H), 2.75
(t, J= 7.7 Hz, 1H), 2.35 (q, J—73 Hz, 211), 2.04 - 2.00 (m 111), 1,188
- 1.75 (m 111), 1.72 - 1.59 (m 1.49 -1.39 (m 2H), 1.11 (t, J=7.5

Hz, 3 0 (MrH) +. 59 2-(R)-1- d
obt ai nH)ed 21@0;5’0@1&;%?07( p;t?l di n- 3- yI) b.%cgf(g[z Z(Zi oct&’zl?sfﬁa}g h Iogptz)g&)

yield csee 3-yl-6-(5- Method D for details). H nethoxy-pyridin-
(300. 132 MHz, DI\/ISO) 3-yl)-2,3-di hydro- 8 8.53 (d, J= 1.4 Hz, 1H), 8.31

| soi ndol {T-ggne -Nl 2.5 THEB-{)2-§ 0 2], Lislé cSRipbid dBiined’as &7 11750 (M 2H),

4.82 and|4.70 18.0 3 [(s,
3H), 3.1% (t, |
2t|)|), 5184 2.8’6"’;"l %ﬁ’zgﬁ‘% (

G b 32 7.k ke
3 8)(”‘ 2H),| 1. 50
-1.37 (m} 1H); {MS mz: 35 60 ~/Tjtl e conpound
obt ai nedjas a 2. 8E-08 dik Hc cl o] »d | n 88%yjeld
(see benzo[ 1, 4] di ox 3-yl - gsqlgd thod7§)3f6 2 ey 2H)s3.69 (d/i - 6-y1 )
di hydro- |NMR (300. 132 Mz, - benzo[ % 84 H&.dH)n7.63- 7.588%m, [7. 77 (m| 2H),
7.62 (d, | 6-yl)-2,3-di hydr@rolﬂl&n@ndeHz 1), 7.42.- 2788 (ny, . 2®), 4188 of ndol -1 -jone (m
211), 6.95 (d, |J= 8.4 Hz, {1H), 4.77 and| #nd6668 (B, 0=18.881x) Hz| 2H), 4 30 -
4.19 (m | 5H),[3.22 - 3.04 (m 1H), 3.0FB2H), 42580 8.3 1E1IH),2. 75 (t, J= 7.2
3.21-3.10 (m, 2H), 3.04 -
2.90 (m, 3H),2.75 (¢, J=1.7
Hz, 1H), 2.35 (q, J= 7.3 Hz,
2H),2.04 -2.00 (m, 1H), 1.88
-1.75(m, 1H), 1.72 - 1.59 (m,
2H), 1.49 - 1.39 (m, 2H), 1.11
(t, J=17.5 Hz, 3H); MS m/z:

) 390 (M-+H)+.
59 | 6~(5-methoxy- | 2-(R)-1-Aza- Title compound obtained asa | 3.83E-07
pyridin-3-yl) | bicyclo{2.2.2]oct- | tan solid in 26% yield gsee
3-yl-6-(5- Method D for details). "H

methoxy-pyridin- | NMR (300.132 MHz, DMSO)
3-y1)-2,3-dihydro- | § 8.53 (d, J= 1.4 Hz, 1H), 8.31
isoindol-l-one | (d, J=2.5 Hz, 1H), 8.01 - 7.96
(m, 2H), 7.73 - 7.68 (m, 2H),
4.82 and 4.70 (AB, J = 18.0
Hz, 2H), 4.24 (t, J = 8.1 Hz,
1H), 3.93 (s, 3H),3.15 (t, J =
17.0 Hz, 2H), 3.04 - 2.90 (m,
2H), 2.76 (t, J = 7.5 Hz, 2H),
2.04 -2.00 (m, 1H), 1.89 -
1.74 (m, 1H), 1.73 - 1.60 (m,
2H), 1.50 - 1.37 (m, 1H); MS

m/z: 350 (M+H)+.

60 | 6-(2,3- 2-(R)-1-Aza- Title compound obtained asa | 2.8E-08
dihydro- bicyclo[2.2.2]oct- | tan solid in 88% yield (see
benzo[1,4]diox | 3-yl-6-(2,3- Method D for details). 'H
in-6-yl) dihydro- NMR (300.132 MHz, DMSO)

benzof1,4]dioxin- | § 7.83 - 7.77 (m, 2H), 7.62 (d,
6-y1)-2,3-dihydro- | J= 8.0 Hz, 1H), 7.20 - 7.16
isoindol-1-one (m, 2H), 6.95 (d, /= 8.4 Hz,
1H), 4.77 and 4.66 (AB, J =
18.0 Hz, 2H), 4.30 - 4.19 {m,
5H), 3.22 - 3.08 (m, 1H), 3.05
-2.89 (m, 2H),2.75(t,J=17.2
Hz, 2H), 2.04 - 1.99 (m, 1H),
1.87 - 1.75 (m, 1H), 1.70 -
1.60 (m, 2H), 1.50 - 1.36 (m,
2H); MS mv/z: 377 (M+H)+.




Hz, 2H),
1.50 -

2.04 -
1.36 (m

1.99 (m 1H),
2H); M5 m z:

1.87 -

1.75 (m 1H),
377 (M H) +.

1.70 -
WO 2005/ 100351 -42

1.60 (m 2H),

PCT/ SE2005/ 000500 61 6-(3- 2-(R)-1-Aza- Title conpound obtained as a

1. 4E-08 bi cycl o[ 2. 2. 2] oct - |tesoI|d|n
phenyl ) 3 ﬁ%g(%?@ﬁ%mt ho)d/ D 1Eor de% ail s)w |sopropoxyco'/gﬁ%éb?%(0gﬁé§132 VHz,
DVBO phenyl)-2,3- S 7.90 - 7.85 (m 211), 7.66 (d, dihydro-isoindol- J=
8.1 Hz, 111), 7.38 (t, J= 1-one 7. 3 Hz 111) 7. 25 - 7.19 (m 2H), 6.96 -
6.92 (m [T, T8 84 - 4.0 ” ~E5(t, J=
12.0 tp, | 10 %(g ox?- 9c\Mlel égoc@ "y E’;ﬁﬂ % éazaseé‘ll L4508 [ 5 do
(m 1H).|1.88 l?ﬁ?g){m 151 ﬁ 5 51 138(m 111)
1.30 (d. [J= 6. 1PRD 611y | S 377 R -1-Aza-| Title
conpound | obt ai hed as a 4. EI%‘SWPQE?'MI uof ]bct- whife
solid in|78%vyleld (see x) ﬁ%ﬁﬂl/ )3 7|\$ét(ﬁbopfb ?6ﬁ(éietails) H
trifluorpmet ho1 y- NMR (30Q. pthnwf;) 238, 8=7.9p - 7.92 (m
211), 7.79 (d,} di hydro-isdr‘m!?ol- J— 7. 37Biﬂz 1H),)7,.257- B (m,7. 6B  1-one| (i n,
211), 7.62 (t,|J= 8.2 Hz, |1H), 7.40 (d,|2H),8.98 -1692 (hi, 1)H), 4848[L and 4.{70 (AB,
J=18.0 {Hz, 211), 4.24 (|, J= 8.3 Hz, |14.83 (m330% 424 (t,[F-18.10| Hz, 111),
3.06 - 2§90 (m 211), 2.79 (t, J 7.6 Hz|H2UH),325@67=12.08z(n] 1M 1{89 -
1.75 (m {111),|1.71 1H), 3.05 - 2.90 (m, 2H), 2.76
{t, J=9.6 Hz, 2H), 2.05 - 2.00
(m, 1H), 1.88 - 1.75 (m, 1H),
1.69 - 1.61 (m, 2H), 1.51 -
1.38 (m, 1H), 1.30 (4, J=6.1
Hz, 6H); MS m/z: 377
(M+H)+.
62 | 6-(3- 2-(R)-1-Aza- Title compound obtained asa | 4.8E-08
trifluorometho | bicyclo[2.2.2]oct- | white solid in 78% yield (see
xy-phenyl) 3-y1-6-(3- Method D for details). '"H
trifluoromethoxy- | NMR (300.132 MHz, DMSO)
phenyl)-2,3- 8 7.96 - 7.92 (m, 2H), 7.79 (d,
dihydro-isoindol- | J=7.6 Hz, 1H), 7.73 - 7.68
1-one (m, 2H), 7.62 (t, /= 8.2 Hz,
1H), 7.40 (d, J = 8.2 Hz, 1H),
4.81 and 4.70 (AB, J=18.0
Hz, 2H), 4.24 (t, /= 8.3 Hz,
1H), 3.15 {,J= 13.0 Hz, 1H),
3.06 - 2.90 (m, 2H),2.75 (t, J
=17.6 Hz, 2H), 2.06 - 2.00 (m,
1H), 1.89 - 1.75 (m, 1H), 1.71
-1.58 (m, 2H), 1.49 - 1.39 (m,
2H); MS m/z: 403 (M-+ED+-.




-1.58 (m 211), 1.49 - 1.39 (m 2H); M5 nlz. 403 (M+ H)+. WO 2005/ 100351
-43- PCT/ SE2005/ 000500 63 6-(3-N N[3-((R-2-1- Title conpound obtai ned as
a 4.5E-09 Phenyl- Aza- tan solid in 59% yi eI d (see but yram de)

bi cycl of 2. thod D for details) -3-0 300. 132
MHz, DNBO)%O?}‘@’%&]?"’SWEH 6 9.94 (s, 1H), ?3301( lH) X‘?Cs%?‘% ow'g“‘{ _ 7.87
- 7.82 (m 2H), 7.68 (d, J phenyl]- = 7.8 Hz, 1H), 763-758(m

butyram de 111 E 7.42 - 7.37 (m 211), 4. 80 and 4. 69 (AB J=18.0 Hz, 2H),

4.25 (t, [J=%37. Jfg_,N_l VeI T :

2.76 Et, Jrﬁg 6| phe Hy 3%37&(‘{?”2,11 O'EEEU% T)H),
1.90 - 1.76 (f, dg) H), 0.93 (t,
J= 7.4 Hz, 3H) 1- Title

conpoundjobtai hed as a 3. 9 yield (jsee

benzam d¢) bicyclo[2.2.2]0 Df i - 3- 0X0- 2 3- NWR
(300. 132|MHz, PVBO) di hyd 27§Z @@97§%(d M

i soi ndol 45-yl )} 8.00 (d, J , TH)HBAYt 758 1mge| (m 3H)| 7. 70
(d, J= 8j4 behzami de Hz, 1415),(%2 5H7(ma. Hi)&:%@ 1. 66 (AB,
J=18.0 Wz, 3H), 4.26 (t, Hind B6AGAR,L/=I80HEz, 6 Hz, 1H), | 3.06 -

2.91 (m |2H), 2.76 (t, J

2H), @85, 2022 {5, 1HLH) | 1. 90 - [1. 74
(m 2H), [1.72 [- 1.60 (m

397 (V= 11.5 Hz, 1H), 3.06
-2.90 (m, 2H), 2.76 (t, J=6.1
Hz, 2H), 2.31 (t, J= 7.3 Hz,
2H), 2.05 - 2.01 (m, 1H), 1.90
-1.76 (m, 1H), 1.71 - 1.58 (m,
5H), 1.51 - 1.40 (m, 1H), 0.93
(t, J=7.4 Hz, 3H); MS m/z:

404 (M+H)+.
64 | 6-(3-N- N-[3-((R)-2-1- Title compound obtained asa | 3.9E-09
Phenyl- Aza- tan solid in 53% yield (see

benzamide) | bicyclo[2.2.2]oct- | Method D for details). 'H
3-yl-3-0x0-2,3- | NMR (300.132 MHz, DMSO)

dihydro-1H- 6 10.32 (s, 1H), 8.19 (s, 1H),
isoindol-5-y1)- 8.00 (d, J=7.0 Hz, 2H), 7.93 -
phenyl]- 7.86 (m, 3H),7.70 (d,/=8.4
benzamide Hz, 1H), 7.63 - 7.45 (m, 5H),

4.81 and 4.66 (AB, J=18.0
Hz, 3H), 4.26 (t, J=8.1 Hz,
1H), 3.16 {t, /= 11.6 Hz, 1H),
3.06-2.91 (m, 2H), 2.76 (t,J
= 6.9 Hz, 2H), 2.06 - 2.02 (m,
iH), 1.90 - 1.74 (m, 2H), 1.72
- 1.60 (m; 2H), 1.50 - 1.39 (m,
1H); MS m/z: 438 (M+H)+.

65 | 6-(2-N- N-[2-((R)-2-1- Title compound obtained asa | 1.15E-06
Phenyl- Aza- tan solid in 34% yield (see
acetamide) bicyclo[2.2.2]oct- | Method D for details). "H
3-yl-3-0x0-2,3- | NMR (300.132 MHz, DMSO)

dihydro-1H- 8 9.28 (s, 1H), 7.66 - 7.54 (m,
isoindol-5-yl)- 3H), 7.47 - 7.28 (m, 4H), 4.80
phenyl}- and 4.68 (AB, /= 18.3 Hz,
acetamide 2H), 4.24 (t, J = 7.6 Hz, 1H),

3.15 (t,J=13.2 Hz, 1H), 3.04
-2.93 (m, 2H), 2.76 (t,J=9.5
Hz, 2H), 2.04 - 1.99 (m, 1H),
1.89 - 1.74 (m, 5H), 1.74 -
1.57 (m, 2H), 1.52 - 1.38 (m,
2H); MS mv/z: 376 (M+H)+.




IM M5 M

Z.

438 (MtH) +.
a 1. 15E-06 Phenyl -
bi cycl o[ 2. 2. 2] oct -

65 6-(2-N N[2-((R)-2-1- Title conpound obtained as

'H 3-yl-

Aza- tan solid in 34% yi el d (see acetam de)
Met hod D for details).

3-0x0-2, 3- NWR (300.132

MHz, DVBO 1H 8 9.28 (s, 1 466 - 7.54 (m I
3H). 7.47 -0%%%& 414), 4. 80( phenH)y| ]Z and 4. 68 ((AB P‘ﬁf’%&b@ﬁé“"? v
acetam de 2H), 4.24 (t, J= 7.6 Hz, 1H), 3.15 (t, J= 13.2 Hz, 1H), 3.04 -
2.93 (m 2H), 2.76 (t, J= 9.5 Hz, 2H), 2.04 - 1.99 (m 1H), 1 89 -1.74 (m
5H), 1.74 -661. b8-(§+N,N2H), LAZE (|Title bibounddobidifed 240 [MBEMR+. | WO
2005/ 100351 - 44 4dielyl/ SE20Q Q’T@-Q-2g&@- omﬁgoﬁ& 653* 13) & 1-Aza- Titlle
conpound |obt ai hgghagid 2. G 83.0%4-980Y! I vRiHeH q_gt- t n solid in 65%
yield (see benram de 3-yl - _qHE_S’- Meg di hydyr o- 1H
NVR (300132 Mz, DVBO) i 95915 ;ga %‘2% . 7.79 {(d,
N, N-di etByl - J¥ 7.9 Hz, 1F tﬁ 7. 6d A{gb %, 7.55 (t} 3=
7.6 Hz, 1H), 7|36 (d, J= JNANediethyly = "LJ/gd BILpB64) o 18.0 My,
311), 4.24 (t,|J= 8.7 Hz, |bepgamidess . 3(1092 7.5, J=57.6Hz,2 Bo (m 2H),
2.75 (t, |J=7.% Hz, 1H), [2.05 - 2.00 (piHn 6(d,ﬂ=8811127151),(rr 2H), 1} 70 -
1.60 (m [2H), 1.49 - 1.39|(m 2H), 1.2p4.80a0P4.68(AB, 57 180(3-| 2- (R) - 1+ Aza-
Title conpound|obtai ned ag a 5. 1E-08 bpHzyAH)x4.24 i, dy=8.DH2, 2. P] oct- tlan
solid in|32%yifeld csee phenyl) 3-yl-6-{8H),sshadddni,05Hy8i08i | s). H
benzyl oxy- NWR[(300.132 Miz, DMSO) - 2.89 (m, 2H), 2.75 (t,J=7.5
Hz, 1H), 2.05 - 2.00 (m, 1H),
1.88 - 1.75 (m, 2H), 1.70 -
1.60 (m, 2H), 1.49 - 1.39 (m,
2H), 1.22 - 1.02 (m, 6H)
67 |6-(3- 2-(R)-1-Aza- Title compound obtained asa | 5.1E-08
benzyloxy- bicyclo[2.2.2]oct- | tan solid in 32% yield gsee
phenyl) 3-yl-6-(3- Method D for details). 'H
benzyloxy- NMR (300.132 MHz, DMSO)
phenyl)-2,3- 5791 -7.86 (m, 2H), 7.67 (4,
dihydro-isoindol- |.J=8.4 Hz, 1H), 7.49 (d, /=
1-one 8.4 Hz, 2H), 7.44 - 7.27 (m,
6H), 7.04 (dd, J=2.1, 8.1 Hz,
1H), 5.22 (s, 2H), 4.79 and
4.68 (AB, J=18.0 Hz, 2H),
424 (t, J=6.2 Hz, 1H), 3.16
(t, /=11.5Hz, 1H), 3.06 -
2.90 (m, 2H),2.75(t,J=8.3
Hz, 2H), 2.05 - 2.01 (m, 1H),
1.87-1.74 (m, 2H), 1.71 -
1.60 (m, 2H), 1.51 - 1.39 (m,
2H); MS m/z: 425 (M-+H)+.




phenyl)-2,3- S 7.91 - 7.86 (m 2H), 7.67 (d, dihydro-isoindol- J= 8.4 Hz,
1H), 7.49 (d, J= 1-one 8.4 Hz, 2H), 7.44 - 7.27 (m 6H) 7. 04 (dd, J= 2.1,
8.1 Hz, 1H), 5.22 (s, 2H), 4.79 and 4.68 (AB, J= 18.0 Hz, 4.24 (t,
J= 6.2 Hz, (t, J=11.5 Hz, | 3.06 - 2.90 5 (t, J
8.3 He, 213)6%25.” P 01 (m 1H), 1. prs- 390 (m 2%1)"‘%{“%@5’”“%% (m
211), 1.51 -1.39 (m 2H); MS mz: 425 (M+11)+. WD 2005/ 100351 - 45-
PCT/ SE2005/ 000500 68 6-[ 3- 2 (R -1-Aza- Title conmpound obtained as a
4. 4E-08 [(ngw phel[ane- bicycl-giy1-Azg] oct | TiRRomPbindll diaiRaPasyd € @4&3)%613
4- car bonyl ) - 31 Yhofphblze- ME tﬂ] d?zfz%oc@-e #h'sslld inld3% pl&YEd (nprpholi ne-4-
phenyi] -3, 3. b g | % o O Re Gl B L4 e 2h
enyl]1-2,3- J% : , JE ? : :
T4 757 (mpﬁeff};gne 6y, 20 ?‘i‘é%,‘ 3“2% 132 M E&. b2 (s, 2H) .
4.81 and| 4.69|(AB, J=18. o zg (3}'7 22% 11§, | 3. 16
(t,J=11.9Hz, 1#),3.06- 2.ddP r&=@&4Ha, AW, 349(d, /51 | 2. 05 -| 2. 01
(m 1H), | 1.87|-1.74 (m 2 °‘7¥111d0 38>4§1'¥% HH)7441 B37(m) 3p (m  211):
mz: 432 |+H +. |69 6-[3- 2-[( el Aza- Ti{68),dd¥dddte 38: &l ps a 2. 3FE- 08
(pi peridijne-1- {bicycl o] 2. 2 2] oct- tan spliy 5i22 (63248 1chndsee| car bony] ) -
3-yl-6-[3- Method D for ddtails). H phehgd ABpSpdBi0dizneH); NWR (300.[132
Mz, DVBY) canbonyl)- 8 7.94 - 7.90 (m 4.24)t,J#68PHEAH), 3.16
' (t,J = 11.5 Hz, 1H), 3.06 -
2.90 (m, 2H), 2.75 (t, J= 8.3
Hz, 2H), 2.05 - 2.01 (m, 1H),
1.87 - 1.74 (m, 2H), 1.71 -
1.60 (m, 2H), 1.51-1.39 (m,
2H); MS w/z: 432 (M+H)+.
69 | 6-[3- 2-(R)-1-Aza- Title compound obtained as a | 2.3E-08
(piperidine-1- | bicyclo[2.2.2]oct- | tan solid in 63% yield Ssee
carbonyl)- 3-yl-6-[3- Method D for details). 'H
phenyl] (piperidine-1- | NMR (300.132 MHz, DMSO)
carbonyl)- 8 7.94 -7.90 (m, 2H), 7.80 (d,
phenyl]-2,3- J=8.3 Hz, 1H), 7.71 - 7.66
dihydro-isoindol- | (m, 2H), 7.55 (t, /= 8.3 Hz,
1-one 1H), 7.38 (d, J=12.5 Hz, 1H),
4.81 and 4.69 (AB, J=18.0
Hz, 2H), 4.24 (t, J = 8.4 Hz,
1H), 3.67 - 3.40 (m, 4H), 3.16
(t,/=11.0Hz, 1H), 3.04 -
2.87 (m, 2H), 2.75 (t,J=8.2
Hz, 2H), 2.05 - 1.99 (m, 1H),
1.89 - 1.77 (m, 1H), 1.72 -
'1.38 (m, 10H); MS m/z: 430
(M+H)+.

\%S3



phenyl]-2,3- J= 8.3 Hz, 111), 7.71 - 7.66 dihydro-isoindol- (m 2H), 7.55
(t, J= 8.3 Hz, 1l-one 1H), 7.38 (d, J= 12.5 Hz, 111), 4.81 and 4.69 (AB, J=
18.0 Hz, 2H), 4.24 (t, J = 8.4 Hz, 1H), 3.67 - 3.40 (m 4H), 3.16 (t,
J=11. O Hz, 4 - 2.87 (m 2H), 27 (t, J=18.2 1.99
(m 1H), ‘f;’%"sflﬁfg'n (m 111), 1.72 - 1758 (m 10H): %Trg'ﬂ“s’ @‘59“5+H VO

20051100351 -46- PCT/ SE2005/ 000500 70 6 [3- 2-(R)-1-Aza- Title conpound

obtained as a 1.4E-08

yield (s
(pyrroli
7.83 - p
111), 7.
(t, =7
2.91 (m
1.73 - 1
2-(R)-1-
bi cycl of
for deta
7.83 (
Hz, 1-o0

2H)

4 24
3.05 -
611),

g —
TRe=a
owy

(pyrrolidine-1- bicyclo[2.2.2]oct- tan solid in 70%
ce oar pead ) - 3- vl 26eRhA-AMRT hod T %mﬁ&hﬂ'db%a&neddé'a NERT b
li ne- | + i§i809. 1% 22@]\4@9 taﬁé’aﬂaqaw % yisld Iq7:£% %
nenyl | t éarBonvl- 79 ry___l_ 9 |( j‘f 0|50|ndol-
58-761%9‘{ 2H) | ¢ f%81 gfl Bhis8y 211)
4 He, I 5753 0 L PMSO o 11-1) |
2H), b.75 (t, J=|& 5275 0 178b-- .77 (m
58 (] 3H), 1.49Pphen ?m H %70, %H)a 1@,4-% - (3-
\za- T{tle conpouﬂndﬂmg{‘msﬁ@éda Bz, AT 50- 7&9!631 B¥.ani no
p. 2. 2] pct- tan sollildten 58% yi e 481 andet. 7Q GBS 3 180y | -|6- (3- Ms
' s).1H NVMR di netthyl am no- (30084,2E)M24 Q)4 Bz,7. 89 pheny
n 2H)| 7.65 (d, J= 8.0 dihydr|otH)sB58d8I39 (hig 4HDIB.167. 28 (t
e 1H)} 6.97 - 6.94 (m 2H), 6.148J=12.7 Hz, 1H), 3.05 -
2.91 (m, 2H), 2.75 (t, J= 8.0
Hz, 2H), 2.01 (s, 1H), 1.90 -
1.77 (m, 6H), 1.73 - 1.58 (m,
3H), 1.49 - 1.37 (m, 1H); MS
m/z: 416 (M+H)+.
71 | 6-(3- 2-(R)-1-Axza- Title compound obtained asa | 4.2E-09
dimethylamino | bicyclo{2.2.2]oct- | tan solid in 58% yield (see
-phenyl) 3-yl-6-(3- Method D for details)."H NMR
dimethylamino- | (300.132 MHz, DMSO) & 7.89
-| phenyl)-2,3- -7.83 (m, 2H), 7.65 (d,/=8.0
dihydro-isoindol- ( Hz, 1H), 7.28 (t, J= 8.0 Hz,
1-one 1H), 6.97 - 6.94 (m, 2H), 6.78
- 6.74 (m, 1H),4.78 and 4.68
(AB, J= 18.0 Hz, 2H), 4.23 (1,
J=83Hz, 1H),3.15(t,J=
12.8 Hz, 1H), 3.05 - 2.90 {m,
8H), 2.75 (t, J = 8.7 Hz, 2H),
2.05-1.99 (m, 1H), 1.87 -
1.74 (m, 2H), 1.69 - 1.60 (m,
3H), 1.49 - 1.38 (m, 1H); MS
m/z: 362 (M+H)+.
72 | 6-(3- : 2-(R)-1-Aza- Title compound obtained asa | 3.7E-08
methylsulfanyl | bicyclo[2.2.2]oct- | tan solid in 29% yield (see
-phenyl) 3-yl-6-(3- Method D for details)."H NMR
methylsulfanyl- (300.132 MHz, DMSQ) & 7.92
phenyl)-2,3- -7.87 (m, 2H), 7.68 (d, J=8.3
dihydro-isoindol- | Hz, 1H), 7.56 (s, 1H), 7.50 -
1-one 7.39 (m, 2H),7.29 (d,J="79

Hz, 1H), 4.79 and 4.67 (q, J =
18.0 Hz, 2H), 4.24 (t, J="1.9
Hz, 1H), 3.15 (t, J= 12.1 He,
1H), 3.04 - 2.89 (m, 2H), 2.75
@t, J="7.0 Hz, 2H), 2.55 (s,
3H), 2.02 (s, 1H), 1.88 - 1.75
(m, 2H), 1.73 - 1.58 (m, 2H),
1.48 - 1.38 (m, 2H); MS m/z:

365 (M+H)+.




6.74 (m 1H), 4.78 and 4.68 (AB, J=18.0 Hz, 21-1), 4.23 (t, J= 8.3 Hz,

1H),
211),

1.38 (m 1H); M5 mz:
obt ai ned as a 17E-08 nethyl sul fanyl

3.15 (t, J= 12.8 Hz, 11D, 3.05 - 2.90 (m 81-1), 2.75 (t, J= 8.7 Hz,

2.05 -1.99 (m 111), 1.87 - 1.74 (m 211), 1.69 - 1.60 (m 3H),
362 (Nd+ M+. 72 6-(3- 2-(R)-1-Aza- Title conpound
bicyclo[2.2.2]oct- tan solid in 29%

1.49

yield (see -phenyl) 3-yl-6-(3- Method Dyfor details).'H NVR nethyl sul fanyl -

(300.132 MHz, DMSO) S 7.92 phenyl)-2,3- - 7.87 (m 2H), 7.68 (d, J= 8.3

di hydro-isoi ndol - Hz, 1H), 7.56 (s, 1H), 7.50 - 1-one 7.39 (m 2H), 7.29 (d,
J= 7.9 HzCLARWYS 4.79 and 4.67 (q, J= 18.0 Hz, 2H), 4.24 (t, J =7.9

Hz, 11), 3. 15(t, J=12. 1Hz, 1H), 3.04 - 2.89 (m 2H), 2.75 (t, J= 7.0 Hz,

211), 2.55. (s, A cddfipourd @Paccerd with fordwBJl- 1.75 (m 2H), 1.73 - 1.58 (m
2H), 1.48 - 1.38 (m 2H); MS mlz: 365 +H +. -47- CLAIMS 1. A conpound in
accord with formula Il: 0O R NNII @gherein: R1represents or CHs, NH, O or
S; RL is selected from hydrogen, jal og (0)7 ubstituted or unsubstituted
5- or 6-nmenbered aronmatic or hefgroar twc’ring having 0, 1 or 2 nitrogen
atons, 0 or 1 N E

N

II
wherein:

E represents or CH;, NH, O or §;

R! is selected from hydrogen, halogen or a substituted or unsubstituted 5- or
6-membered aromatic or heteroaromatic ring having 0, 1 or 2 nitrogen atoms, 0 or 1
oxygen atoms, and 0 or 1 sulfur atoms, aor selected fram a substituted or unsubstituted 8-,
9- or 10-membered fused aromatic or heteroaromatic ring system having 0, 1, 2 or 3
nitrogen atoms, 0 or 1 oxygen atoms, and 0 or 1 sulfur atoms, said aromatic or
heteroaromatic rings or ring systems, when substituted, having substituents selected from
-Cy-Cgalkyl, -C3-Cgcycloalkyl, -C-Cealkoxy, -C,-Cgalkenyl, -Cao-Cgalkynyl, halogen,
-CN, -NOy, -CF3, -3(0)mR? wherein m is 0, 1 or 2, -NR’R®, -NR*(CO)R?, -CH,NR’R?,
OR?, -CH,OR?, -C(O)NR’R’, or -CO,RY;

R? and R? are independently selected at each occurrence from hydrogen,
-C.Caalky), -Cy-Caalkoxy, -C3-Cecycloalkyl, aryl, heteroaryl, -C(O)R?, -CO;R* or
-SOsR*, or

R’ and R? in combination is -(CH);G(CHy),- or -G(CH,);G- wherein G is oxygen,
sulfur, NR*, ora bond, jis 0, 1,2, 3 or4 and kis 0, 1, 2, 3 or 4, and

R* is independently selected at each occurrence from hydrogen, -C-Cqalkyl, aryl,
or heteroaryl,

or a stereoisomer, enantiomer, in vivo-hydralysable precursor or

pharmaceutically-acceptable salt thereof.

2. A compound in accord with formula HI:



oxygen atons, and O or 1 sulfur atons, or selected froma substituted or
unsubstituted 8-, 9- or |0-nenbered fused aromatic or heteroaromatic ring
system having 0, 1, 2 or 3 nitrogen atons, 0 or 1 oxygen atons, and O or |
sul fur atons, said aromatic or heteroaromatic rings or ring systens, when
substituted, having substituents selected from -Cl-C6alkyl,

- C3- Coeycl oal kyl , -G - Coal koxy, -C2-.Coadkenyl, -C2-C6al kynyl, hal ogen, -CN,
-N®2, -CF3, -S(O,"R2 whereininis 0, 1 or 2, -NRRR3, -WCOR , -CH2NR2R3,
OR2, -CH20R2, -C(O NRZR3, or -CO2R4; R2 and R3 are |ndependently sel ected at
each occurrence from hydrogen, -G _@4al ky - C1-{Aal koxy, -C3-C6eycl oal kyl,
aryl, heteroaryl, -C(OR4, -CO24 O RRz and R3 in conbination is

(CHZ)]G(CHZ)k or -G CH2)1G ereinfGi gen, sulfur, NR4, or a bond,
j is0, 1, 2, 3 or 4 and k is N , and R4 is independently

sel ected at each occurrence f drogén, -G -C4al kyl, aryl, or
heteroaryl; or a stereoisoner, endntioner, in vivo-hydrolysable precursor or
pharmaceutical | y-acceptable salt theregt. 2. A conpound in accord with
formula I'll: -48- ORCN N aG 111 whefein: Grepresents CHor N, R is

sel ect ed {yhefdifial ogen or a substituted or unsubstituted 5- or 6-nenbered
aromatic or heteroaromatic ring having O, 1 or 2 nitrogen atons, 0 or |
oxygen atons, Gaepresents CH oz lN;f ur at ons, or selected froma substituted or
unsubst i t ut ed het §r oarong ic ring

syst em havi ng isfeleﬁtcgﬁog‘h%g%’g%%dwgg %%ggsfa“ I‘it?ta%‘gseﬂ TP hd 0 or 1

sul fur at gfgatis 8 Bet@fo@rdtie iy m{n@rooqroea&'ﬁﬁ&genratm 0QUr 1rdx9ge;§yt§ﬁ1§rm when
substituted, having substi tuents sél ected from - Coal

- C3- CchchnrhOhyl sul atomsabkmlgqtedmn@@ubmvdorumbﬁﬁateﬂﬁnﬁ Orii@t ogen, -CN,
NC2, mis 0, .1 or

- CrRNR2 Rscﬁl%akffeﬁ%%ﬁmm ?f(%éf ahig,fing Eﬁﬁahﬂ‘ﬁ&g 56{1 zFér\l Ig?tmg'oé‘?"f’dependent ly
_S(e:|3 egé gd lﬁfou?-ﬁ@ Pr PeRyY %ﬁs,fah&’ molhmmﬁ%ms s&?icra%ﬁhdmp qexéam@fi@hkoxy,
ycl oal ky aryl, heteroary C(OR4 or SO2R4, or R2 and R3
i N conmbi naNgoOT ring Sy§tEekia) wmgrmrb)mmed; h&vampmﬁenmbdctﬂeﬁfrﬁml €1 63%llrgh,
-C3-Cqcycloalkyl, -C-Cgalkoxy, -Ca-Cgalkenyl, -Ca-Cealkynyl, halogen, -CN, -NO»,
-CF3, -8(0)sR™ wherein m is 0, 1 or 2, -NR?R?, -NR¥CO)R®, -CH,NR’R?, OR?,
-CH,0R?, -C(O)NR?R?, or -COsR%;
R? and R® are independently selected at each occurrence from hydrogen,
-C,.Cqalkyl, -Cy-Cyalkoxy, -Cy-Cscycloalkyl, aryl, heteroaryl, ~C(0)R.4, -CO,R" or
-SO;R, or
R? and R’ in combination is -(CHz2);G(CHy)y- or ~G(CH,);G- wherein G is oxygen,
sulfur, NR, or abond, jis 0,1,2,3or4and kis 0, 1, 2, 3 or 4, and
R* is independently selected at each occurrence from hydrogen, ~C\-Caalkyl, aryl,

or heteroaryl;
or a stereoisomer, enantiomer, in vivo-hydrolysable precursor or pharmaceutically

acceptable salt thereof.

3. A compound according to claim 1, wherein,

R' is selected from hydrogen, halogen and substituted or unsubstituted phenyl,
pyridyl, quinolinyl, piperazinyl or morpholinyl, said phenyl, pyridyl, quinolinyl,
piperaziny! or morpholiny, when substituted, having substituents selected from -C;-
Cealkyl, -Ci-Cecycloalkyl, -Cy~Caalkoxy, -Ca-Cealkenyl, -C-Cgalkynyl, halogen, -CN,



sulfur, NR4, or a bond, j is 0, 1, 2, 3 or 4 and kis 0, 1, 2, 3 or 4, and
R4 is independently selected at each occurrence from hydrogen, -G -C4al kyl,
aryl, or heteroaryl; or a stereoisoner, enantiomer, in vivo-hydrolysable
precursor or pharmaceutically acceptable salt thereof 3. A conpound
according to claim1, wherein, Rt is selected from hydrogen, hal ogen and
substituted or unsubstituted phenyl, _gyridyl, quinolinyl, piperazinyl or
nor phol i nyl, said phenyl, pyridyl, quinolinyl, piperazinyl or norphollny,
when substituted, having substltuents sel ected from-G - C6al kyl ,

- C3- %cyaml 10F3; sg%x@&éﬁdfaﬁyms-oca -deBal iR/l qcm@ac’-ﬁﬁawnmmd@agen -CN,
-49- - wherein mis 0, 1 or 2, -NRR3, -Cl42NRZR3,

- OR2, -CI or - CO2R4. 4. A conpound according to claim1, wherein: said
conpound is an R-stereoisonmer in accord wwith forrula IV R 0 N\ ENIYV,
or a pharmaceutically acceptable salt thereof 5. A compound selected from
2-(R) -1-Aga- blgg%ﬁf&d%c&ﬁﬁ{gtgtmmq - Refe: - 2, 3- di hydro-i soi ndol -1 - one;

2- (R - 1- Aza-bicycl o] 2. 2. 2] oct™- 3-yl - 5- (4- rrethyl pi perazin-1-yl)-2,3-di hydro-i
soi ndol - |saidosempound is an R-stereoisomer in accord with formula IV

5-(R) - 1- Aza- bi cycl o[ 2. 2. 2] oct - 3-yl - 2- phenyl - 5, 6z di hydro-furo[ 2, 3-c] pyrrol -
one; 2-(R)-1-Aza-bicyclo[2.2. 2]oct-ZFyl-6- broRD 2, 3-di hydro-i soi ndol -1 -one
2 (R)-1-Aza-bicycl o[ 2. 2. 2] oct-3-yl - 6- pWri dj -yl -2, 3 di hydr o-i soi ndol -1 -one

2 (R)-1- Aza- bi cycl o[ 2. 2. 2] oct - 35 B-vyl -2, 3-di hydro-i soi ndol -1 - one

2-(R) - 1- Aza- bi cycl o[ 2. 2. 2] ofty3- r ono- 2, 3- di hydr o-i soi ndol - | - one;
(R) - 1- Aza- bi cycl o 2. 2. 2] oct -B-y[=5- phenyl - 2, 3- di hydr o-i soi ndol -1 -one;

(R) -1-Aza-bicycl o[ 2. 2. 2] oct-3-yl -5- [:lvl di n-3-yl -2, 3-di hydr o-i soi ndol - 1- one
2-(R) - 1- Aga Ghad fy ridin-4-yl-2,3-di hydro-isoi ndol - 1-one
2-(R) - %gh% cyckzﬁga] Z%Q%ggtsmgﬂér&g br ono- 2, 3-di hydr o-i soi ndol -1 - one;

(R -1- Aza bi cycl 0 [2.2.2]oct-3-yl-4-phenyl -2, 3-di hydro-i soi ndol -1 - one;
(R-1- Asza bi cy pLundzsc?c]cte%tﬁoef'nyl 4-pyridi n-3-y1-2, 3-di hydro-i soi ndol -| -one

2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-phenyl-2,3-dibydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-5-(4-methyl-piperazin-1-y1)-2,3-dihydro-isoindol-1-
one;

5-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-2-phenyl-5,6-dihydro-furo{ 2,3-c]pyrrol-4-one;
2R)-1-Aza-bicyclo[2.2.2)oct-3-yl-6-bromo-2,3-dihydro-1soindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2)act-3-yl-6-pyridin-3-yl-2,3-dihydro-isoindol-1-one; .
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-6-pyridin-4-yl-2,3-dihydro-isoindol- 1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-5-bromo-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-5-phenyl-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-5-pyridin-3-yl-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-y1-5-pyridin-4-yl-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2)oct-3-yl-4-bromo-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-4-phenyl-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-4-pyridin-3-yl-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-4-pyridin-4-yl-2 3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-7-bromo-2,3-dihydro-isoindol-1-one;
2-(R)-1-Aza-bicyclo[2.2.2]act-3-y1-7-phenyl-2,3-dihydro-isoindol-1-one;



2-(R)-1-Aza-bicycl o[ 2. 2. 2] oct - 3-yl - 4- pyri dui -4-yl -2, 3-di hydr o-1i soi ndol - 1- one
; 2-(R)-1-Aza-bicyclo[2.2.2]oct-3-yl-7-brono-2, 3-di hydro-i soi ndol -1 -one;
2-(R)-1- Aza- bicycl o[ 2. 2. 2] oct - 3-yl - 7- phenyl - 2, 3-di hydr o-i soi ndol -1 -one; -50-
2-(R)-1-Aza-bicycl o[ 2. 2. 2] oct - 3-yl - 7- pyri di n- 3-yl - 2, 3-di hydr o-i soi ndol -1

- one;

2-(R)-1-Aza-bicycl o[ 2. 2. 2] oct - 3-y1- 7- pys@ di n-4-yl -2, 3-di hydr o-1i soi ndol - 1- one
;. (R -2-(1-Aza-bicyclo[2.2.2]oct-3-yl)-2,3-di hydro-isoi ndol - |-one;

2-(R)-1- Aza-bicycl o 2. 2. 2] oct - 3-yl - 5- (4- et hyl - pi perazin-1-yl)-2, 3-di hydro-i

soi ndol - $-Aza-bicyclo[2.2.2]oct-3-yl-7-pyridin-3-yl-2,3-dihydro-isgindol-1-
2-(R)-1- Azz(im;l cyci:t écyzcog (; - 3-fy pg‘rrlgrp ol’1 n- eromf) M?;/lgro i soi ndol - |

-one; 5-Z H}}I-Meblbycm{éﬂcﬂjdcta -2} boyridinyd-yl22, brdiydrdiséindioby-ame; f ur o[ 2, 3- ¢] pyr
of - 4- one;

5-(R)-1- A@Q%ﬂc%‘i‘m"’l’d?[zﬁalq“t'é-yﬁ'zéM‘Wsoﬂld@l&(’rﬁ‘?dro furo[ 2, 3-c] pyrrol -4-
5. (R - 1- A RLHATERP R A e St (o methl pineraging 15043 fibydie-ofmdobts 5 ¢ by

r ol - 4- onegne;

5-(R -1-Aza-bicyclo[2.2. 2 3-yl -2-pyrdin- 6-di hydro-furo[ 2, 3-c r
rol( 21 one2- (R)Il za—bu[;yclo[z ﬁoct-S-le -morgl%/ohln—éll yi-2, 3-Alhycfr -1so|m ol- —one,u : Ipy

2- (R -1 A gt il bR 3635 bk s Ry B AR S gpugr o 1 501 ndol -

-one;

2 (R) - 1- ARgRP1LyasiE 162 2] 2]6it-Byly2-pherdyl-5@a1ibydropedfy3)c]Byroldi-tieglr 0- i soi ndol -
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2 (R) - 1- AR Ararbipyclal22) Heet=33yk2-prridin: k-3, A-ddhydro-furg[ 23Kl rrrel-o88indol - | - on

2 (R-I- Az |léa§/zc -bx[:%:hy%ﬁ;e?t 333’%'1’ @"%‘gn“zﬁl[ i"éﬁ“}ﬂdé OE §,|c]p§rr glﬁloﬁy’dr 0-isoin

dol -1 one; 2. (12) iﬂ)zal-blcyclo[?. 2.2]oct-3-yi- 6—(3-chloro-ph PJI)-S! ,3-dih dro-lsomdol- 1-one;
- Aza- bi cycl o( 2. 22] oct - 3- I-6-(20 oro-p ? hy¢ dr o-i soi ndol - | - one;
2-(R) - 1 2-(R)-1 -Aza-bicyclo[2: 2 2}oct-3-yl-6- (4~chloro-pheny -2 3-dlhydro-1somdol -1-one;
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H i soi ndop-(Ry-Y! gat I )
o[ 2.2.2] ceRpY J?z-ag‘ilwd’[h&lﬁ i 9}‘61@"'"2%},‘ R}d‘%’?‘?g’%l .S tHydro isoindol-1-one;

4- ((R) - 2- Z.(R\):éftﬂaclyesmmz 22’]thcazvl-@(%-bhbrfbnbeuxl)sl,%dmcuxﬂomdpbb10nq;o| -5-yl)-N,
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addi tional 'y conprising one or nore” atons selected fromtritium 18F 1231
1251, 131dcetansde;, 76Br, 77Br or 82Br. -51- 8. A pharmaceutical conposition

d t |
Co | o 8 AR S RSl a2 LY
ZR, wher ei LRS- ﬂ-ﬁﬁﬁfﬁié’}&fqz.'2?2]Q&-fyﬁﬁ~%&§-9L§@1ﬁ?ﬂroLfH%ﬁﬂfo@-5Wﬁ Nyormula Vv, D
dimethyl-benzamide;

or a pharamaceutically acceptable salt thereof.

6. A compound according to Claim 1, wherein one or more of the atoms is a

radioisotope of the same atoin.

7. A compound according to Claim 1 or 2, additionally compnising one or more

atoms selected from tritium, F, 21, 1251, 1, "Ry, 8r, "Br or ¥Br.



CN NV,

or pharmaceutically-acceptable salt thereof.

-51-

8. A pharmaceutical composition comprising a compound according to Claim 1 or 2

and a pharmaceutically acceptable diluent, lubricant or carrier.

9. A compound according to claim 2, wherein:

said compound is an R-stereoisomer in accord with formula V,

D = R1
¥

or pharmaceutically-acceptable salt thereof.



