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30 As used herein, heterocyclyl radicals contain from 3 to 10 members
including one or more heteroatoms selected from oxygen, sulfur and nitrogen.

Examples of suitable heterocyclyl moieties include, but are not limited to,

piperidinyl, = morpholinyl,  pyrrolidinyl,  imidazolidinyl, = pyrazolidinyl,
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Certain compound names of the present invention were generated with the
30  aid of computer software (ACDLabs 8.0/Name(IUPAC)).
Examples of suitable pharmaceutically acceptable salts include inorganic
acid addition salts such as chloride, bromide, sulfate, phosphate, and nitrate;

organic acid addition salts such as acetate, galactarate, propionate, succinate,
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f unctimparisératto ias factod Uy esibiyncg Othatniseaentéd s g tdgenist” or an
ant agoni st. wit bi ndi n artner, and _can incl ud -

al | ostTEIE Mt of F e@? sParg%ul s@ﬂldﬁlgr & PW,ler aum%ﬁr?ul%g‘a%aﬁy similar
agontisdumsahced a$ ppprédiatd Bnthe@fikldll 'in the agt. ihlitsticinasy be defined

0 . bprdiald Bnhegon el
' eigg{p iorés'@gge}stof‘% dﬁ(a:"%%%s%i(l)lha%arlﬂlrcmblg?% S o2 oo et i€ duced by

30  interaction of the antagonist with a binding partner, and can include allosteric

effects.
As used herein, a “partial agonist” or a “partial antagonist” is a substance

that provides a level of stimulation or inhibition, respectively, to its binding partner



6 WO 2008/ 057938 PCT/ US2007/083330 that is not fully
or conpletely agonistic or antagonistic, respectively.

WO 2o0si05193be recogni zed that stinulation, and PERUS2007/083330
inhibition is defined intrinsically for any substance
or c . .as -
ant aganropd: Ally S SShAER"yleBieh of SheRRE e BIANR) To will be
"1 nt récagnigedatbsti stintujationr anddfehdes adybitioneisatefisedt intrmeinaly for any

measur.e. of bi ol ogi cal effectivepess of the binding .
part ﬁ‘étfﬁta&‘%efﬁﬂc ngor%@f #bﬁtglé;g? 9 l{e gégléeg.é’lﬁfl%&‘msts., an*%agom.sts,. or partial
phar gg&@t9gy, the context in which intrinsic activity

or efficacy should be defined w |l depend on the

cént ext of\S t#fé heferli Winsigreetiaty” prefficacy aelaiss iy somegeaseyre of
o B A e o Pather WpBiEk, VA B A Ripor
sone phirmeentedyathe eanteitnn whivhiintriagt activity onefficacashould be defined

dependi on t rtieylar. second ssenge stem
oot aeb<& ehlfs aPRLOF e Bindh e e ooy RS omples
Phar ek corfStderatidd §f7an: acVifl- roleah® B3 partidhiRi Biofoiglebl outcome. For

cont ext uz?l ly specific evaluations are relevant, and
HOw EXERPley i HomEeciicameigngss. iNfingiq ety BieY Ve dapending on the

pr eS?MicﬁlﬁWé‘e@&ﬂd%eslsééﬂg%s sRENARRENEN! SEOHBNE, Bf akf HhARKY, H.,

ski | in the art. used herein, nodulation of a

r eceptayds iPheimedels Seigdhi7s 3705aflOPA)l  Wheorsi suph contextually specific
ant a .S rij nLSM... i nver . ni f
2" o aths RE' el AR R T miBf AN BR RIRCEGRLS of the
r el easeent swvemthnav dlbehypdréie to aermf otdicisy ddbmrnhdrxed her ei n
i.ncl ude, but e not limted to, acetylcholine, . )
dBoam e R bErBohetiiond s b apP e R At el aggpism,
t he esaR@RGparteisatabiifdn, o2thvBeE BionishidTatrb@ptoRS

nodul ators at the a4132 subt y,Ee of the CNS NNRs.
ConpoundsAs Tiied dSgb URHEOgBIRIFST chase r ileaseatse mediated by the

CONPEMRSRinbL 'deRAbE] WBReif Ghdidien HRELRS AR Mmifd" RO Xa)éEtjyféholine,
aci ds and certain di azabi cycl oal kanes. These 25 _
c onpdepagune; aprepisepheipe, serotrnedandghramate aad ithe co@ponhdgyleycnibed

Y B R AR B s Rt o
2008/ 057938 PCT/ US2007/ 083330
Compounds
The compounds described herein are amide compounds formed from
certain heteroaryl carboxylic acids and certain diazabicycloalkanes. These

25  compounds can be represented as Formula I:
0

PN

N Cy
In

HN

Formula I

wherein n has the value of 0 or 1, and Cy is a heteroaryl group chosen from the



group of 2-furanyl, 3-furanyl, 2-oxazolyl, 4-oxazolyl,

5-oxazol yl, 3-isoxazolyl, 4- isoxazolyl, 5-isoxazolyl,
wa2@sasmsadi azol - 2-yl, 1,2, 4-oxadi azol - 3-yl, 1PQr/4s2007/083330

oxadi azol - 5-yl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl,

3- |s%mh :%}za‘& ] r?}l};] ?é’%fx}b’h %a%oﬁol qt b §Qg3 {¥!3-isoxazolyl, 4-

1 2, 480khlzlolyﬂ,l aiuﬂoxizoj;yl ahd, 4on4d1pgpﬂ-r2@ﬂ nyl 24\1dxadlhlzol 3-yl, 1,2,4-

? gt te rﬁ?@ﬁ?}/zohgﬁp W aélgln %‘pth }%l é‘ﬁi&gm t‘ClSOtPHaZOIyl

sel estlaﬁmﬁmp}m G4,48hiadikol-2- y!sutzsA uﬁadﬁa@sil guz 4ah#itlazol-5-yl and
C2.6 al kenyl, substituted C2.6 al ken 6 al kynyl,

s ébsﬁrnyuti@ml ohich hetergayl groupszarg Ontxftvéﬁb é%tlfyred With up t three
substyh4 H%cﬁ'% Q%uﬁsﬂ'ﬂﬁh@ I ﬁ’(ﬁ,}ﬂ&ld&lﬂly {Refld %EJ eal zhl}[}ll ' substituted Ci.¢

substitu cycl oal kyl 10 ary
het erbsak ¥hs al?k@m,t fubsgtitetdd G atbenyl y¢2,6 %k)’bslt SllhﬂtU@tﬁd@B-s Bdkynyl,

10 h 1

het e‘r%% rh%%k"% %u @ gyéc‘flcge ???% yY Césg Poaﬁ,? Xl Cs.

SUblst)}(’:(gl-(hﬁém Q;].llﬁ&rﬁ”, IQng ﬁﬁielioaryh eﬁubftﬂlal]?-(y |6C5 1(Cﬁljy|l,0subst1tuted Cs.19

ar er I - a -

AR (lc% %@ﬂm argly Cgo 2 alﬁ(s 10 Efﬁé’f‘wl &i{‘ésa“%%i G alkyl-

het emﬂ)r M}%‘ %Sl@tuﬁh k@l -6 aﬂ%ﬁ& 5() %roaryll\"%s§ ’aI'YIQ,F% alkﬁN Cs.io
@):tpgoaryl—@( ;@(ﬂRsubsut@@@ )I(Raryl-ng;(Iksd)) qqhstmlted C5 10 heteroaryl-

\_/\/II:I 5 r ea ?zgkgqgal& %eIl{r‘ S%r%'épeﬁqgr}y ﬁ%e?ggt §§\ ﬁf 8(dO)NR'R"

hydr DRA(=OJR.", 6CEOMRY| -C(éB)(SR';:W(e@bR&,y-IOC(@N‘R" -NR'C(—O)OR"

CEEEAE Yy o A € i e

t hey fl‘aﬁ‘lehy(abgeﬁc lagd alll@geChgebydI@llkyi 0@{@ ﬁet@3_ﬁlyl Cs. 10 aryl C5 10
heterocycllc ring, wherein the term "substituted”

appl feferopy!l ar fego, arﬂT(I;dér?}kyl xR PR R" ap theraterys fo which 'fheY are

cycl q@lcksd t:ogéﬁéflcan ﬁﬁﬁlearQQ rhléieroc?c@m@ln@’xlvl?erréih the term “substituted”,
al kyl het eroaryl d” heteroaryl al kyl, refers

Fo Y o gpptiedt ooatkste alkemb. dkymb ltascaoi, ca¢19¢lkyl aryl, heteroaryl,

te , o
Bﬁ ar r%% ﬁ}% al eger%aé'g:‘y xly?a@g% aglg' Fiero?xﬁ/ ref%%qté) substitution by
enbodnerremrt mznfe tdileyli nndnthe@roaryd| ables OR' cmnmeNRdS' @foups, or
Fornmu] a | vherei n _n ha the alue of 0 or 1, and Cy
i s ap@“i%?uﬂ%aﬁ&a%cgp@?le ?ﬁg osen from 25 the group
of 2-furapyd eﬁhbocﬁm%htf ain»ﬂe, inder@$AZeladsh to 4oMpadddk Ydf, Formula 1
5- oxazolyl i soxazol yl, 4-isoxazolyl, 5-isoxazolyl,

1, 3, wh @}'ﬁ@d} laafdhq galg,q of 0121 20 Cx a5 3 €0)0- lgteyqaryl group chosen from

2, 70 ago s o2t ol h ]
12 ot a0 o2 AP Sy LEEDIML v,
5 [ SGDmZab’bl 4rispxaol3l, éﬁ-isbuaaoiylazlcﬂ 4- Qxayliazol 2-yl 1,2,4-oxadiazol- 3-y1

4- pyf’l?'t n aﬁh a(aﬁl'%’h ’%@?a‘gprgﬁ ért‘"t@?% ‘! ? g'g,t i oﬁg%%olyl 4-

S ubstsbmi.atzelgu 30-isuithifzold, t1G3 mﬁaﬁazepmyhydaqgtﬁmdlazol 3-yl 1,2,4-
substi tuents inde 4g}l(’anden Iy sel ected from Cl_6 al ky

substhiadipzel-thang 4apyeigmyl yhich hesgropro-grepps preydpgipnally suBstltuted
sybs{ich Wh %jtl%éetrf&)nﬂﬂ%gén subﬁlt&’erﬁ?s 1ﬁﬂ%@ﬁeﬁ@}n§el&teﬂsfro% cl. Jc‘gllkyl

anot her enbodi nent 'n I's 1. further ~ enbodi nent

i s 2substitated Ci-s nlkylybqlo,atnd)ﬂhealkmbwstrmtnd with phenyl.

2-furanyl In (§1e embodiment n is 0. In another embodiment n is 1. In a further

embodiment Cy is 2-furanyl. In yet another embodiment Cy is 2-furanyl



WD 2008/ 057938 PCT/ US2007/ 083330 substituted wth

hal 0. In one enbodinent Cy is 2-furanyl substituted
WOwRaR/05B84 ori ne. In yet a further enbodi nent nPCEHUS20aTIB3330

Cy is 2-furanyl optionally substituted with halo. In

one a f I i : .
Sh SRR BT, Infid gy SR SR i
2- f uchloyihe. i I mbssfurﬂlent enbatiméntposs 10i anl By ik r2-furemyh eptionally

ot nobmce il g 0 cpBEGRERIY 1 gy L g Gponas

S- bukdstiifedt withthdlo. I yat Adeitieh @mbodifemdd Mandyl R sabietu®d on
are i ndependently sel ect ed from phenyl or benz

séme Peudes 5. darApetherdembadimens Ksraed dinrare mﬂ@mnﬂ@ﬁéasel@cted from
chi r &leth be%a f&&%ﬁ;ﬁl is eﬂ}éﬁ%@td flj’dgylgf g?dnc%ld%utg bt t-butyl. Tn a further

enanti o ast

conp @mh@l@melltal' RerRé@e indgpendently setpadednitam plﬂemy}m bprzaykent
R T
N-(3 -mmntityll 1ﬁ¢ln®|§ alk eydnﬁamhmgtld)as@reamdnaﬁ)ahs o:f;mblo@oﬁlpauﬁl]s
octa

N ( 5 mst hiPRTEReRALYE SoPpgRts A fhy present ipvention;ingiude fhefollowsing:

oct aﬁeg’] an-2-ylcarbonyl)-3,7- d1azablcyclo[3 3. 0]7octane
N- ( 3-chl or of uran- 2- ylcarbon di azabi cycl o

[ 3. 3N3 3gnethylfurantZyylcarbonyl)-3,7- d1azablcyclo[3 3.0]octane,
N ( 51\1063' AERSIHEAD2 SN bGP Ml abioydlofy. RER ARGy ¢! 0 3. 3. 0]

octa
N- ( 3l\b(r3mhbfmlﬁ1mn-22ylydr‘mmybdn?y(ﬂl)nzaﬁl,c?clo{i?» a24bitangc| of 3. 3. 0]

N (Bl v rem B eeio ol 0051 of 3. 3. 0]
OCt aie(3-bromofuran-2-ylcarbonyl)-3,7- d1azab10yclo[3 3.0]octane,

N-(4- en I an- 2-yl car bon 7-di azabi cycl o
[ 3( 3] y g{ﬁ@an 2- ylce%bonyl) 3,7- X1azablcy lo[3.3 O]octaney

'[\F (5 N(- a mﬁéﬁ}nﬂﬂrdwi YyiEatba 13, i abRIANI3) 3 Fodakdl azabi cycl o

oct ane

N- ( 5N(- P(éﬂiyhémﬂ)fh@mﬁf-maaml)ﬁ%dw@bwyﬂ?[33 Ofoattingz abi cyc
[ 3N3 5% g/ e%pyﬁylgflg &ﬁ%@{})aﬁ% 3}?' cﬁ%ragg%\fcl[%.3 .%]octane,

d| az
N- ( oxXafwhn- Z—ﬂdadanjda}ay'kynazabﬂyodh[aza]nctayal o[ 3. 3. 0] oct ane,

v (oxgereb iRy asetl e e ol 2 0 T

oct aNg(ox@l-4-ylcarbonyl)-3,7- d1azab10yclo[3 3.0]Joctane,
N-(| soxazol - 3-yl car bony ) - i azabi cycl o[ 3. 3. 0] oct an

N-(oxazgk dvlserbany))- %’5%@3}133?1033 3.9logta8&abi cycl o [ 3. 3.
]5 ORtL@RKazol- Ny(daﬂ)%ﬁﬁ;@b éaz)(&@ﬁ[o??g‘mo)cfaﬁe

7-di azabi cycl 0
N- ( SNb(vl&QWO§éthadllonﬂ) 9,f7 szb‘mf«wloﬁ 30jocnaizabi cycl o

[3.3
N ( SNOréS:%%%Z%S oc%%)(l) %7 dllaczgll?l c‘):lr%ﬁ'}‘pg),a?{l%i azabi cycl o
[ 3| 3NCH3€lﬁ<blﬁd$l®0xaz<ﬁg ﬁbz(r%on@l)zkl SodafAbr7Db[3.3.0]octane,
-ylc 3,7 zabi c o[3,3.0 a

N- (1] 238 IRt Ylf/‘f“'@ v?)o%qi ﬁsazeé’lgrclaf’) Q\]BFt&%I 0
B3 3N0(]1 20£6:8dRwol-3- ylcarbonyl) 3,7-diazabicyclo[3.3.0]octane,

oxadi azol - Icarbony % ~di azabi cycl o

a

[ 3. 3N @]2 doexagiqgol-5- ylcar onyl)-3,7-diazabicyclo[3.3.0]octane,

N- (t Ri@BY-5 kb6 N0M DS, Zaidl B0 8%%0 0kie3- 0] oct ane

N-(thiazol-2-ylcarbonyl)-3,7-diazabicyclo[3.3.0]octane,
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N- (t hi azol - 4-yl carbonyl ) -3, 7-di azabi cycl o [ 3. 3. 0]
W@ek08087938 N- (t hi azol - 5-yl car bonyl ) - 3, 7- di azabi PgTIU82007/083330

[3.3.0] octane, _ _

z';';“(e | $RERLAA Al 3i06h 55 DU abicsticf3 SlofkaRbcycl of 3. 3. 0] oct

N- (i 3o (thinzut Shylokstyhplas Patighied]ol3 diogainb,cycl of 3. 3. 0] oct

[3 Sl\lsgiotlg%ztog& o car% ny1)53¥I ‘faangqu%}/o[g) 38 oZtageI: azabi cycl o

N- ( 1M(1M15Hoﬂd1yﬁ:éﬁﬂonﬁ) ¥ 7 GidzBneyelo) 3.3 0jcdh@zabi cycl of 3. 3

0] oct an

NS( 1 I\Izﬁls?ﬂtl%ﬁ%awépzmonﬂ) i dipzpfaerglof3.30lecheiz abi cycl of

33%10234@%&?1 I1-3-ylcarbo
N-(1 3( [ acfugz oP’ C%r l}yc)ar’%dlaz’(fb)lcy%loL/3 3 O]gcztg 5 cyclo
[ 3. 3Naq1 2btheadgzol-5-ylcarbonyl)-3,7-diazabicyclo[ 3.3.0]octane,

R B B R T R R R A

sal t N-(lpedieatylcatepyRsdiatabiegcl6lo 3 eunms, of the present
| ude the follow ng:

t |
INIB\(/1Ee g’?‘gﬁ’aﬁg‘iﬂsegté‘:a@gWFBtab}ses ats fetephipi cycl o [3. 3. 1

] nonane, Rbr(rgsentatlve compounds of the present invention also include the
- et hyl furan- 2-yl carbonyl ) -3, 7-di azabicyclo [3.3.1

] non#ilewing 5

N: (SNTRE A e XS hs B iz 201 oyl of 3.3. 1

] nona
N- ( 3Ne@3Hoetlf] furaor2-glcarborat) BoTrtlazabB:ydlobi. ajatmany,cl of 3. 3. 1

h 0 LR ettt tiran2 earbonyDeuTidinsebieyelofh L aMAB ) of 3. 3. 1

]7 n 8 NAAG schldib fi@in-20y1 @onk I3 gdiZzakic gas[B 3 Mhonars,
|

N- ( 5%&&#@%&‘%5 Xﬁﬂr@é‘ﬂbé??;ﬁ;z%bicwwézlmnéﬁl 0[3.3.1

] nonﬂ‘:(ﬁ +bréflofuran-2- ylcarbonyl) 3 7- d1azablcyclo[3 3.1]nonane,
N- (4- phenyl furan-2-yl carbonyl)-3; 7-di azabi cyclo [3.3.1

] non¥r(@;bromofuran-2-ylcarbonyl)-3,7- d1azab1cyclo[3 3.1]nonane,

F@( (% Iﬁlgfwlﬁﬁanyi 971 onyl)?3 %lhgza 1cy£1¥ﬂ3)3 ﬁhgnagé azabi cycl o
N- ( SNG(ﬁt(Brpyh(ﬁhﬁ)fnmhqzﬁyMaﬂjbnﬂ)-B17Gcﬁdizbblﬁydl()[3.3.lTndﬁhIaaZ abi cyc
oL NPy R 2raon) 3 7 fiogsbipysiotaa Inonane,

N- ( ONa(mbn @yxehﬁ)aﬁﬁpmyldlazéwycw[ﬁz Aosate] 0 [3. 3.1

] nonane,

N ( o%a(?zsqzomylcer&wéh%ﬂﬁlagabrcyeloa%%. bineyaseo[ 3. 3. 1
bno nﬂ%xazof\l-’l 9&5@61&1)’ §5 7-\dka9§d’l%§g % 1}%0%&1@ i azabi cycl o

[3.3 nonane I'soxazo carbonyl ) - 3,
7-di Qz(amzob'@-b’bal[bﬁn}@) 3.L7ﬂdmm’lu¢yel,o[3 3.1]nonane,

N-(| xazo onyl.) - 3,.7-di cyclo [3.3.1
] nonancleS oxaz(]- ?P’ }5/085% %—dg?lz%“é‘fysg’ﬁffnﬁn%wm azabi cycl o
[ 3. 3N(ispreobhglcaBOnyl)-3,7-diazabicyclo[3.3. l]nona_ne _
1] ﬁg?{gggaozlolsg )glﬁar%ony?) %/ I7 %%rnggfglcllo)B 3. 1]Zlor?alngzabl cyclof 3. 3.
Iéb ( SN@Méos;@m%aﬁoonm@whﬁmtl);y&o[i 3019&591@ cyclo
[3 1 ] nonane, -0 xadi azo

Syl cHr(%@myhoy(y@oxazcrLidylaazbcmyB;M éla%ab&‘y@om 3 Hoenana,

N-(1,2,4-oxadiazol-3-ylcarbonyl)-3,7-diazabicyclo[3.3.1]nonane,

N-(1,2,4-oxadiazol-5-ylcarbonyl)-3,7-diazabicyclo[3.3.1]nonane,

10



N-( 1, 2, 4-oxadi azol -5-yl carbonyl )-3, 7-di azabicyclo
[3.3.1 ]nonane, 10 WO 2008/ 057938 PCT/ US2007/ 083330

WOR(0805P381- oxadi azol - 2-yl carbonyl ) -3, 7-di azabPCHUkm07/083330
[3.3.1 ]nonane,

N CUIA204 il 65 DR Tl R30S HbAng 1
N- ( t IN-tilziatol 2-sjdactmniddayt diazbigyeti a2 bicoyred of 3. 3. 1

][ go g ?\q&ﬁnﬁ%oﬁ-%ﬁicaagnyl -3 573%&%9&;5%?0’{%‘ I3)1]n?(’)haered I azabi cycl o
N- (i s0{thibat 8Lyl Aryoh@ns bcma&labmﬁl&[s g umimecy clo[3.3.1

] nonane, . N-(isothiazol-4-ylcar bonX } 3, 7-di azabi cycl o
[ 8. 3 Ny ( ﬂ%ﬁ?@ éylcarbonyl) -3,7- d1azab10yclo[3 1]nonane,

N- (i wl;yﬂﬁzz%l AAHB AR P MidzabieytioH. 84 ABha¥cl 0 [ 3.3. 1

] nonan

N- ( 11‘2(1811t1t1¢ﬂ015t61}’b22rbbn§8) .7 slaazelenglo) 3.3 1 Jnontingz abi cycl of 3. 3
5 dl S ailqég thcl:a[ 1agt)l]-3§y]§arﬁorjy§} 24l dlaza%lcizglo[yé 186 n%gep,yl )-3,

N- ( 11\3(1@4 mmlwzalzs;mcawﬂw)aar Daiaydbjeydlo[B-1i Jazabé,cycl of 3. 3

|\1¢>( p§f dhika tipdipzel-Kisah s Tdigrabipir Byt | Iapneng . 1
] non@n@ yridind- ﬁ&%dm@wl%bic cl8SamiARlL salts
t hereo One ‘enbodi ment rel ates to conmpound
N- ( 5aedpheragcgutipallpacepriahl o eptty heregt. 7-
di bi '
| azabi cyg|,0 Llﬁbgﬁng%wxﬁ%lgt?&o &)Entpgnrgf ﬁ%g—%@%)g%%%-%carbonyl)ﬁ,7—

acceptabl e salts there
rel aﬂ&sah:lqycb[ﬁﬁ)@)]amdne or pharmaceutically acceptable salts thereof. Another

(5-¢ rofura yl carbon
BL P az 8B ((’:yré1 4 3. g’l% norﬁoane ‘%’P%‘ﬁar%g§h1f)r°<§tgf'?’2'ylcarb°nyl) 3,7-
accepiagddicyclopl.3. 5] nbﬂi@é 80 pharfiacgueiclgt abJeptabie adlislerddie
conpounds of the present invention can be prepared via
the coupling 20 of nono-protected diazabicycle (i.e
one in which one of thednRualiPR&atatint i onal  groups
is rendered un-reactive by suitable derivatization) '
with a sulheatsimpoundsmittheopraseny sdeniion sawbe prepated wia the coupling
%El Obt ggn o{%‘c!%& EhaEﬁ) fe\éFe qg%%lch %néagf tﬁ%gx% AnYl% i?u\{lgtlonal
ere are numerous me For
rmnogmupst aécteddergdl anakdacaye!gs sun%ﬂ: tden\mtleqmn)a witle a suitably

f ﬁgp M g%egthgqﬁrd%ryi g?el{i] tglblpg efﬂrl]“é:l_lhgg{e%ﬁlve car oxyﬁlc acid ?ierlvatlve

3, 7- di azabhepy Chie[ Jmuhefohd C R dar ﬁ)rd%@ﬁ dth'en iab-pfélected
02/ 070523 to CoI on-Cruz et al. and in lication

2006 Aperbiryglss ussd toprepace e éqmmunds qfﬁhqmps(gﬁt mven ion. Methods for
N be k%f?édsgs' B dsﬁlté y E@be i g ;’a?)gclhg\ﬁabﬁxéﬁ%[g I:’iebﬁoctane are described in

para ycl n
N- ( rTBC!EdMQrﬁéﬂHQﬁ% tNCo(ctanmbmll adliy Urfe applichtmr20pb/861 9985 to

topde37d|ben . .
di azg&n?:jc%l 8 313.1) oF oé%%’n?ge%y tasimideals CRABH auith  either
2, 5- paraformaldehyde and N—benzylglycme or N-(methoxymethyl)-N-
dlbenz yrrol o[ 3,4-c]pyrrol e-1, 3-dione) .
Subs@ﬂ%‘@?ﬁwlts’tlﬁ g‘f’&?‘i‘?‘@f lipme ot {his | PESYSedi atle 7'5‘%5“23’1'3’7'
5ol | avzdRyebpl3. Matthe-24-0i088e | Nghignce, kdRat mentai th o5
a_

dibenzyltetrahydropyrrolo[3,4-c]pyrrole-1,3-dione). Subsequent transformation of

this intermediate can follow several paths. In one instance, treatment with o-

chloroethylchloroformate produces 3-benzyl-3,7-diazabicyclo[3.3.0]octane-2,4-
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chl or oet hyl chl or of or mat e produces

3-benzyl - 3, 7-di azabi cycl o[ 3. 3. 0] octane-2,4- 11 WO
wQe®8NHAIH38 PCT/ US2007/ 083330 di one (al so knpemruszmo7/083330

2-benzyl t et rahydropyrrol of 3, 4 c]pyrrole 1, 3-di one),

whi ¢

bor aﬁleong I(algdjﬁ&l\@u ;ieﬂ(}é&@g g%ﬁ%ﬂ le 1 t’; dlone)t. which is

N- (t dhiein- sbqnenugll}iabdhwacy [@smgdforasna-ﬂlrﬂe&hylﬂiﬁﬂefbxbdiptbg)s radivetted into

NE ?t gt? N E?}%S%ég‘i% )dglgya%lx% a%d%yﬁzogenz?eds(t rre%(ujolil/% tﬁe second

di az %Bﬁz@'yc' 0 Bup): O] OCt amis Whiggdiue&n beNisRBuioRycarbonyl)-3,7-
couplin carboxylic acids, and their

déri \9151@@ §10[% H0orenr vehiehopasmmesd 1 coupking metheqarboxylic acids,
i nve

3 7. glli% glﬁrzr fék%a@i%&?} rx%l}cg )(/:((): (tunds of OtTO]éresaerI]lte 1n§en1103 Altemately,
can Béd- dlbfdwﬂeiﬂ @wetbhcyblp[}ﬁ Qﬂmtarwl-zj‘#fﬂmucmdwlmbrnedw)‘:d (w1th lithium
partial |. t enbve, qne benzy

Con et RS0 HeF Bk, iR APDaHOT guf'| GHRh o)
and b(ymlzmquai 1&1\1 -((ﬁeﬂ-b[ltw(wdaoﬁﬁ) tdrivageg ambhydesgendted (to remove

terg- butox car bo

roup), od
gloaz %i cﬁ%‘]"gé néffloc R, Phe %?%og\i(tlﬁ%ﬁutoxycarbonyl) 3,7-
i nst @lakﬁﬁdy@lé[’ﬁ@d]ol’:ﬁﬁ@V Wth&f mbhiSds RENEMAllation and removal of the
tert- butoxycarbonyl, and ot her am ne protecting groups
are henzl, rarohwroxyparbenyb sid stbier areige protaciieg giovpsaanei wall known by
desc A n Gy ;
Pr ot Sty Sl BBE dlla anl el HEEN BB T el T P 0. .
John Wiit$, BrotéctiSe rGroupslin (Digmb(tsyinhésissa 9Y)EditAm, adHneWiiag 8 Bons,
Leparat N-(tert-but oxycarbonyl)-3, 7-
ﬁf ‘t%FS§%9 O] oct ane has been described in U S

appl ic at i AAS 2&%&&8610&eﬁ&t101$0 hr ofpf MNetter@butoRyt@rbonyl)-3,7-
2005/0;&%602 to Basha et al., and involves the
c onddidzabicysla[3p3-0loptanehasbegn dgppdlbed in U.S. apphcatlons 2004/0186107 to

N‘ ( @E&ﬂ@ff@emhéﬂd)zoblsbw 1608t Wdshd &l MRl R ohRE BRXb A ion of

Ive

bang 2 galeiie dbckNabicthy e BN iriowthahdyimethybbowglagiesogive 7-
I%]o ?rgglt 3'5 7- d1 ablcar)clzlro o% 8][0§ta12f: %,4 -dione (aiso know: as 5-

benzy rany | pyrrol ex 13- di"one
Subs bqaglntﬁtrahychqiymmp ciplyrrale-113ediongd).n g Satgeqient &ezgmpnt with a

['ithiym.al um num hydri.de) oduc I e 3-benzyl -3, 7-

di azﬁ%}’%%l%f”g @%]g‘ tum el ’I’?Emf iPHEUGTS %}/(ﬁ iﬁ%{w 7-
be paiaiidyeid]3B/018cth, tthe BUé @tRATORNNkh GaO YR prét@diddVRd tert-
by renoval of the benzyl protectin roup by 25

hy dr Byersrieayk grogp) fllpwed by gemovah piighe berayl protecting group by
3k t efNRGJeHE! 1§0 mal ei m des in these condensation
reactl ons. according to PCT WO 96/ 007656 to
Schaus etMaleate esn.:emmdamsba ivoed @f dltehmtivesl ¢ yodleimides tin these

N b IR @ SeioRy i Bemiear ) 0B B Setewy o

est easondamaﬁom@m@hg%@uﬁ %thtﬂa&ﬂ’orbﬁldélwﬂl@ @ﬁai dinfe@fylmaleate will
exanp with |ithiumal um num hydride, gi ve_the

G ol BvE Behéaky i ey elineienp et 6t dithatist eder This compound
ARt h@e{ﬁecﬁéﬂ BeaB¥lced ThotxhfiBlel Rith Bt SRR l%fdnde, to give the diol,

which can be further reacted with methanesulfonyl chloride in the presence of
triethylamine to produce the corresponding dimesylate. Further treatment with

ammonia and heat provides the N-benzyl protected 3,7-diazabicyclo[3.3.0]octane.
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triethylam ne to produce the correspondi ng di nesyl ate.

Further treatnment with amonia and heat provides the
wORM®eNZIBS pr ot ect ed 3, 7-di azabi cycl o] 3. 3. 0] 0CPEIES2002@83330

WD 2008/ 057938 PCT/ US2007/ 083330 As descri bed above,

thi s ga 0

N (¢ AP et B i o copuered,inio. N-(prgbyogyearbony.7

octad&mﬂﬁu&bﬁb&ékdwnevatlves of

3, 7-di azapi. l o[ 3.3. 1] e (bispi.djne) ca sed
Lo make. cOMBBGIBRE 1 praeetiyrRLEhRmSE Gddadh o ve
deri vigddit¥ ehaks cé‘ﬂnlﬁduﬁﬂé of the present 1nvent10n One such derivative is N-(tert-
butoxycarbonylg -di azabi c 0 énonane whi ch

can bitoxggbony)-3 7@%2?@935?10&3 3 ihvganeombw ergqds in a variety of

Proceads (dHeOLGh ds through N-benzyl-N’~(tert-butoxycarbonyl)-3,7-
N-benzyl - N - (terf“BJ¥%§§§an“ﬁy gy (tert-butoxycarbonyl)-

d| az dtazdy@ybb[isfi Blndndnp,odeadribed byz§¢:e|ad sed. iyO@t éed Teti4H (2005).
r e aCOt’Tlg 8 Lt 1\\/\/1&121}}01?4%2?&1&% Oge@véen T\F-Hgﬂ-g&gxyl\égr%grllﬁ%iperidin-4-one,
N-(t Béﬁzyhﬁiim%md @aﬂamh&iwyaeaﬂfcddmxbemeN - (tbe-batpkwaiboryl)-3,7-

%_Qge f S FH gfﬁ‘ggﬂ%f g&[{fg r\plglﬁlh yian- @e stregied sequentially with p-
di az ﬁﬂﬁ%@h@ﬁ@d&z@l& RAN §ditifin BH@hydMak ¢l r6@BvdIBe EdrBeHyEbikygen),

sequentlaII% with p- toluenesul fonhydrazi de and sodi um

bor oBléng d¥-benzyl Neffpﬁsréutpﬁ@ar@amébmdwé@@@w 3.1pyanag  The
N begg& T I\éroxgl;iI e(!ah I%Ht P«E{ﬁ%%@& b%nydegcr%eg 960@@ ag, ?Sf&\ll&[ 3N:%tert—

.1 ] nonane benzyl group can be renove
d es C butbsydzazbbuyd)ﬁ 7 aligzalmepicthg3 . BH [nbearte- Alternative  syntheses of

?}%15&?)1%}'8 ogl%{ﬁglgaélgs gfz s%q%b%/ leo 1[ 3 conve1s1 onaE)e' either N-(tert-

di az ai@myeafbahﬁ) 8 7diaaetiaRis$3.3.$Hohak! € of oran@thewerxﬁdmrprbtected
ei t her (tert- butoxycarbonyl)-3 7-di azabicyclo

]nonéﬁévaave hvstbren deseiked by devsrania and dyily iy Chran R pa): 145

been ﬂ@?@éi)%@u@bﬁs@éf@ﬁ@%@s?@"@%ﬂhﬂé al.n Chem Rev.
81(2) 49-° 174 (1981) and In U S. Patent 5,468,858 to

Berlin etOn¢ me@sof meking amfdesnﬁkhmlgre@m iteantio isttheouple the either

es nt eith
R0 Ct SPperb G ERh Ry RSB LR B B - Bt
or hBﬁtcEizfablbytﬂ@[X)ZQQﬁdnGm:yW)th a sultably functlonahzed carboxylic acid and

3, 7-di azabi cycl o nane with a su

f unciieBReRvsdhe te%is@seﬁa% Ny Brelecting gmt“ﬂeM ﬂiébéarbwsfhc acids
t er t aRUbMMEEAMIRARNNilabR! MHdQsdrd \Gin BE ARy p@&w B¥fidcedures known
carbo§¥llc acids are connerC|aIIy avai able and

ot hetstheserskiled antielagt. Jie sendersaon of acawing el Aesswmyliq a5id, to
aggs roggée,l alg)?ﬁrlﬂ@ t%h&d? 'iéqulrg_shtﬁe ﬁm%ﬂéﬁlé)&tﬁgtu%rhg@l{p {i€h as

produce an
t ypi d&N1- o}dcy@axﬁ@squhmmse of a S(D(f@bl e act i vébanm@;nazol 1-
agent,

cl .oh I d
e ox SRy oo SHSARAT Y, - Bra e ielon LEOP:

hex a(Heﬂﬂft@zﬂbDB-plbﬁ?)ﬁh;{yﬁ@?dmophosphomum hexaﬂuorophosphate (PyBOP),
(benzotriazol - yloj%é&rlpy rrolidi hophosphoni um

hexafPr@eras %lplhﬂa -N, Ig@;?(tetramethylene)uronlum hexatluorophosphate
b (bgmgpy) azol - 1-yl) - Ndﬂgﬂé&lzo%aggbsﬁ D) & NATRE-Ryh R B8Y HfoRium

ni um hexaf’| uor ophosphat e S
O ( bbexz8uerophosphate y| ) - N,(KBIU)N -t et r@ﬁ’eqnmtnembrhy@rtﬂ N,N',N'-

tetramethyluronium tetrafluoroborate (TBTU), or (1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide) (EDCI) with 1-hydroxybenzotriazole (HOBt).
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hexaf | uor ophosphate (HBTU),
O (benzotriazol-1-yl)-N, NN ,N - tetranethyl uroni um

wWao edosas1osor oborate (TBTU), or (1l-ethyl-3-(3- PCT/US2007/083330

di met hyl am nopropyl ) carbodiim de) (EDCl) with

1- hy 7

ot OSSR BT TS b ko e MR e BBt se
k nowKigocant! Wca;;masﬂephﬂ@dpp 39- QIhe\caxtetmc( Pmrs %andhlptﬂe CAs@895)).

Ki so and c Pres

San Di eg o f@’ggf)a oaf e ?‘:\/fZ’P@e(ﬁ% CRUBIHAE fangiprRpotocted

can lﬂﬁlzﬁ‘tﬁéyﬁﬁdwﬂﬂya citplyl ffctRnAMRBP 2l RhBAYE Fhich may be available
di azabi cycle with a suitably functionali zed aci

cAl orcpEmerojgly < rﬁ%}yb% @ropgrar |bé(b<f0evers% Ofnther Btitably \fuggtionalized
may Q&rbgfﬁg ?561 d Thé’ &{&%’n‘?eﬁl c{:ﬁ)gl%d $ 'tI’EfRBl’:I% of the aﬁgroprlate

function car |c aC| d chlorid

be praperyid abig wtﬂleeanmmtheofeagdm@ thpquybghtarale er oxalyl chlorlde
carboxyli g acid. WI ot.her .reagents, thionyl

chi or: e SRE0HR, ol BT BebRhAPE ale BHROLR gblfh I, e ten-
r enobaloxgdarbiohel grb\fqi)e@fth AgdJEitisp aqeeols or bfiigydioas,t will afford the
but ox carb Wﬁ grou g with acid, either aqueous or

Afhy P Bpundspf the presest igventign. 10 conpounds of the

present i PNQBLkIABI inTROSR of kighhi€ Syrttibsis RAI @ %sﬂre&ite Qfagﬁlefe(ex1st
synthesis wl| appreC| ate that there exis mul tip

mean$uiplpmens of prydecngrompaandsiof the@rqsend slé’ﬁtlthnrwhé?h are Hlbeled
whi .Ctavﬁ'ﬁr gaéhgggtl)ﬁedaé)pw hgte ?Ql_{gaqghg dig Qt’i)ceus@'so PHap rc'ofﬂe?lia& ?:n ofa

vari ous “di agnost | densati on of
or 18¥c-| abel“Felatredide rlwtem}mmatm ccanbbmylycl iacidacvith wither N-(tert-

Bt oXyieBiBiRDNy 3 chabiaslafi A ketps. §ropblphuogyeabon)3.7-
N (t aratzaﬁa@fem{@m}nbﬁumy psidg the methods described above, and subsequent

e LR A R S AR IS W hods described

tertipﬂggsmggﬁgg%xém@r%p wi || produce a conpound
suitable for use in positron em ssion tonography. 20

Met hods of Treatnment The conpounds of the present

i.nventi on are nodul at or a{odghﬁ&%p% nNNR subt ype,
characteristic of the and can bé used for

prevent i nGhacudpundsr fahé prgsent imwemios ateomnodulatan of die a4p2 NNR

di sorders, .includin of th i n sub ect
i o chapetciist & (hOOR, S toh e Gt fob Bra e Adlgy treating
di SORE@IS comiition® dHlisdrH&s iRdluddDBodINRhe AS, Th&ibjects Whlch have
conmpounds have the abili t%@ﬁo selectively hind to

a402 ONNRsSughepitls iy wigh conlitaans jo idisofdeesy bramatugion (. ddﬁZ NNRs.
t 9 a%ﬁ @g‘:ﬁnﬁ’&lﬁ@é dve thepa%ﬁﬁif & sngf?\g:'l)% ?cl 1PL QWR§ a@cf‘&press

exanpl e, the preesent
| nvemcptms: phireracelogy mggtte raetalas agonigfsf m’tlal\agomstamntagomsts and
pat i need t.her eof rovi de s of .. .
P v e it S PR e P B B eEH, B dmynistered n
(i.e effeqmweumdmm:gto@faﬁém:ﬂaln\eai bkl poyide Sémadagtde@f gielvertion of

f
gme|ti r ifqrg%glgg g{] é:}l eCIgIS\ISdger%grr d(? er perlquc/hgg protective effects),

30  amelioration of the symptoms of the CNS disorder, and/or amelioration of the
reoccurrence of the CNS disorder.
The compounds of the present invention can be used to treat and/or prevent

those types of conditions and disorders for which other types of nicotinic
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reoccurrence of the CNS disorder. The conpounds of the
present invention can be used to treat and/or prevent

wo bwsesypes of conditions and di sorders for wdTS2007/083330
ot her types of nicotinic 14 W 2008/ 057938
PCT/ L9 e Q
ther S380T S BREIgen PEPRENAE eBfich 5, RrdRRRRE, 8 roerences
prev Ipcmrmluyly llisted @dthe ﬁBﬁcﬂtgrouﬁh@ﬂd:bdf hsiexdion? sectien, hnwelhad Williams

t W
por s 5t Dl Evsasieroish 25408, fmiie Gk e ug ey 103 1-
Rev. 2@@1995) km&fé dt 10954, Yrivest. Dorudd 5(1{1 Er9p.00 96) Benchenf

I nvest. Dru 5(1): 79-100 (1996), Bencherif et
J5 PebilmdcB armeszqd Expndper. 37%:14131996)1 dawyello et plpuJelPﬁ@fmacol

et nglEbcetTJhae PhR fi@%ﬁgw nEPEﬁﬁmangtegl {ﬁé’?ar@é@zﬁ%?ﬁv@. 291: 390

(199999,99ﬁihCh1a11 at alal Anesﬁfaﬂebg)eéllolldg? (99.99),144\7an@lﬁﬁﬂ)e and

L L e
416949h-¢41 @@7 B&%ﬁ% alElScthes 279€ TE(IOORY PET \Xrb 5641(%8) PCT
PCT VWO 94/ PCT 10 WD 96/ 31475, P WO 96/ 40682

40 D@ 0B B CRINO 95366, amth) Soban dvers 1830 tebencherit et
5,59 al t

hd ét 951%7093%%]%%%{ ?1 5; 453?914‘51%%% a2, c?'%g]csrgggﬁgle? %?sford et
whi chl..ahedisahesorep of whiell ategmoeipordied heedfirelyemreencaintthet entirety.

entirety...The co un and.their armaceutica

cormosi § Do RBunth e Phiraecqup Bl EBRo i g useful in the

pr evesitmeft QindAr Vpfev@itign 0bf GNSvaHeBOr sferGN'S i figbrdéts,NGncluding

15 neur odegenerative disorders, neur o%(sgychl atric

d s oPerspdegeneEtive disgrdersgreumpgyshiatricisprdeagyineyrplogie disprders, and

conpeamafon@mﬂhé Méfouﬁﬂl% h&&be&@mm&l@&@ c&rtBe BRd to

used to treat an revent cognitive deficits

(agelreadt| andéy mﬁ‘dsnbtchgnwes doficitat(pgerielatgd aand otherwisghr ajtentional

and [ 0 o t

agentgg&gglrs rfqg?ac%hﬁ%ﬁélagd@lﬂl&%béﬁ%e&}% S 1nfe@t];10%§ a&QIHSQ' or metabolic

neur dpuldiaeoas) ow; ptovider eatropratactiohs it® rt&-aamdn\mllmans phrel Zfltiple
rebr arc to treat nood disorder - .

%@ np ﬁ‘?@?r%lrig tma%"i‘ &oegd g‘SB‘Fé’ﬁrasv?%‘?Pé‘ S190g an%?d&ww g behaviors; to

anal g@sida,anm@esﬁ@ nb fd@htrdlﬁﬁﬂﬁﬂﬁf&ldnog udhSatCRedsted®dlicHoREes and

by cytokines and nuclear factor kappa B) and treat

i nf | Byfleef dacjordianesy Bhprd treas iffasymaiy giserderse fq povide paig relief;
to toepl i ﬁﬁéét@ﬁ‘ss(a% ARt gff&étlo{éﬁfi%ﬁ&'fﬁu&ea 'Bﬁtﬁerfa? Mfungal and

treating bacteri al ung Ira tions

Annnglralhelfchtlgnﬂ)der@nortg slmsmrcmsd dissasts t amoinsonditiinst thet the
cor ooun s, an 2“%% co%si ti ons o{. t he b d

pr esén p I Ve iPoR 38%“ ‘8% °8§18851 iqn§ Of IERreSSHAPPUR EPfrse

ar e: toageat aMGE ipadvest 4reNEeYasdodarld l HiEndry 1ﬂibhlﬁnéi@giﬂhlﬂi%@mtlve

inpai rnent, pre-senile denentia (early onse

Al zhERRAEPeat, gresseniledementi,{eprly @@ﬁ%ﬂ@he&ner(%fﬁéfﬁ)ﬂ sgnifgrdementia

the NezReiIE th§Aiﬂ‘191‘ﬁ)er s IF}S) L@W%orﬂ%@ﬁﬁhﬁ@ﬂW dementia, vascular
Hl V- denmenti a, vascul ar enentia, Al zhei ner's di sease,

st r oftemenfip,D{zheimeris diseasorapiols AIRStdsmentimcataléxs attention deficit
30 disorder, attention deficit hyperactivity disorder, dyslexia, schizophrenia,

schizophreniform disorder, schizoaffective disorder, Parkinsonism including
Parkinson’s disease, Pick’s disease, Huntington’s chorea, tardive dyskinesia,

hyperkinesia, progressive supranuclear palsy, Creutzfeld-Jakob disease, multiple
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30 disorder, attention deficit hyperactivity disorder,
dysl exi a, schi zophrenia, schizophreniform disorder,

wa@ etvspsmsg ecti ve di sorder, Parki nsoni sm i ncl udpeyus2007/083330
Par ki nson' s di sease, Pick's disease, Huntington's

chor I [ve, -
suprgﬂﬁgﬁgagh%SFQM§ﬁE%§§ fg¥ﬁgigﬁagééeas ,Q%@%§§%¥Emnc
15 \@isaied/ B&BEB&ISB@HSU@Q@&TMZ@BW dssotder, G:fblscsssive compulsive
anyotrophi c_| at epi | epsy,, mani I
e S1s5HBt e S, TRURES Wit RoaBR g apd feohol sddicton,
di sorshas®, addRAeH, anbsi@d c@ﬁé@dlaetpyorﬁlsﬁ ORif@, ac@dsiiits, aphthous
compul si ve di sor der, rage out bursts, Tourette's
sy ndFigmetitin asthea, ulerratye salitisa Ilgm@atory b welidiisase, poIshisis viral
addi GhiinitR0 SR YrehfAC L A rhABAAIIAS hithrids RS o3Eblifrici),
chol angi tis, aphthous 5 stomatitls, hma, ulcerative
col i endptoxaemhiaansrmsior yatlyoseleradiss e@s@athp;o upiienagy  {ibrosis  and
pneuggg;ti§ and arthritis (e.g., rheumatoid arthritis
and oS eoarthrltls) endot oxaem a, sepsi s,
at her oscl Brio adwntagetiug piat fhectrg@itthern rmalpyevbmtmnaﬁ“ d.v;seasmst disorders
i s advant ageous, t h t the tr

|
TP er &t FaRits grluh B0 EGH AN S3Verts Sy CERTrg -ongnfoan

0CC Ulirferébbds A WloPRERGicadNd et YAE, SEarifichtt RIhBEd SffdcR. Won the
significant increases in bhlood ressure and heart

r at e gasgiogtiestingl fitacth et sigaifignt eeffestsygpen tskeletal muscle).  The
S5t EPpRASEL) O pALEF el SHAPLFHEA LSS0, o
i nvemodulate th ectivigyif theewdt PR NNR S withauy ap;aathlﬁ Bferaction with the
T8 BEb Gt A% s ik Farenp o Rerbbngts b Hoouspieg hy dnei
t hat lachaif algd guility ot elidit ARstiga nglich hodraeneRsmhiffih @lsue) or
by their |ack of the ablllt%iOf to elicit nicotinic

f uncekedstelimpsela (esrlgmonstragidebyrihsit lpeksRfeaPily to digl nicptipic function
nusche cfifSrarmost Eﬁir@sgmgymﬁsgﬁlt&pel AfcktiRd 8RplotshY THus, these

elicit nicotinic function in cell preparations
expr exspagdinate capablppel trpatiog i ander rm@@pm discasgyy disorders and

Hes gor*d&?o@ g)lltﬂglﬁ eﬂ&ﬁn% Qgﬁﬁl‘, %t 9 Iie é s%gla%H ?ét%tg at ganglionic

preventi ng eases
wi t hend nairomuscaulag sitesg niThis aaallmmstt:baoefo‘fethe sompews gr@ddes a
actiyit i Qni ¢ nd neuro scul. ar _.Si tes Thus,
e telbrdie SAE O e highr S S g diseaseS disordeR and
t her aqpRlitions is\broGidvd, iafd \Bktaesilld efdctednt arfiddde r’!‘h@t R, an effective
di seases, disorders and . conditions is_ provided, and

cert 995§ 0§ itheccogmpund is sutfisient tgiperyife the,dgsirpd effe&ﬁ upon the disease,

fe |
2 Pt o928k, by SRUBRARE 2951 ML S Gffsn kv

di sopweideondesadé sidoeffectsut is insufficient (|. n is

not at a h,enou | eve p undes

orde et { onpS SRRl BN Sorl b e e i 4 R Bl o -
use of a phae@bgeaticslly @tcep@bleuhifthkreof, @t 1Re PAREIARE QUEH £3ad thirapy
acceptahl e salt thereof, for use in therapy (such as a

t her ?Jsgnbed above).

30 In yet another aspect the present invention provides the use of a compound
or Formula I, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for use in the treatment of a CNS disorder (such as a disorder, disease

or condition described above).
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descri bed above). 30 In yet another aspect the present
i nvention provides the use of a conpound or Fornula

w0 2008053phar maceuti cal | y acceptabl e salt thereof/psSion7/083330
t he manufacture of a nedicanment for use in the
t r eat ment p0Of fuRhd&Msheei tﬁ@fnqg‘rftloﬁ%%b@tﬂe@ﬁle%séjdﬁ‘?%ﬁi@éund of Formula
di sease or condition describ above) .
20084057 33 phpoRcetdl7 A0RBEEO Salltn thereofir uhéhe a@q@éﬁa@wteh@f a
i nve o
or - a spAn i S8, 0 Bt B RO Mo B Rk Bbimers
man uft@ei dttentiof chﬁcltr\elmbtdanenﬂd fcognlmelmpalmhm drde agemassdciated
m |ld to noderate derrentla of the Al zheinmer's type,
at't e MR PRI di sorder, nild cognitive inpairnent
and age associated 5 nenory inpairnment. Diagnostic
Uses The conpounds can be used in diagnostic
conposi tions, such as probéagnostigdises cul arly when they
are nodif @Qﬁl!;
can 10 bgﬁ%ggen%)o'up%{ éﬁg)e(oaeﬁ%%e %pﬁia@ﬁcfg?ée ut o%fuoﬂ1 Sudlf %bﬁ%bes
r el apaieulanlyrivben thepddre modifred ttd ogludé apnyesriafe lebql% CBjstogebes can

rticul ar t he 18 02 rece subt
0 pE U bt R RGeS er Rl hlkon o st

pr ef escaftbas, ;adr@cuﬂaﬁlbehtﬂdﬂfﬁWréd&piar Euib@lpe afbi iz pugobothe compounds
moi ety such as. 11 C  18F, 76

, 12@? gc[ 1£5|. The, . .
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i ncor por ale eRmRAUNefncby adipigistesadcpping known techniques. See, for
example, U.S. Patent No. 5,969,144 to London et al. The compounds can be

administered in formulation compositions that incorporate other ingredients, such
as those types of ingredients that are useful in formulating a diagnostic

30 composition. Compounds useful in accordance with carrying out the present
invention most preferably are employed in forms of high purity. See, U.S. Patent
No. 5,853,696 to Elmalch et al.
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representative diseases and disorders that can be evaluated include those that are

set forth in U.S. Patent No. 5,952,339 to Bencherif ef al.

30 In another aspect, the diagnostic compositions can be used in a method to
monitor selective nicotinic receptor subtypes of a subject, such as a human patient.

The method involves administering a detectably labeled compound as described
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fo those DI SRR iR as S FERRSHARES FSe RS Bihre Lragote
rectal administration. Formulations useful for rectal administration, such as
suppositories, are well known to those of skill in the art. The compounds can also
30  be administered by inhalation (e.g., in the form of an aerosol either nasally or using
delivery articles of the type set forth in U.S. Patent No. 4,922,901 to Brooks et al.,

the disclosure of which is incorporated herein in its entirety); topically (e.g., in

lotion form); transdermally (e.g., using a transdermal patch, using technology that
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30  symptoms of the disorder. Treatment of the disorder is manifested by a decrease in

the symptoms associated with the disorder or an amelioration of the reoccurrence
of the symptoms of the disorder.

The effective dose can vary, depending upon factors such as the condition
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I nventio nTheat'gﬁiowing examples are provided to illustrate the present invention, and
should not be construed as limiting thereof. In these examples, all parts and
percentages are by weight, unless otherwise noted.

30

Biological Assays

Example 1: Radioligand Binding at CNS nAChRs
0432 nAChR Subtype
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shoul d not be construed as Iimting thereof. In these
exanples, all parts and percentages are by weight,

w@ni0ess79ss her wi se noted. 30 Bi ol ogi cal Assays PERHSPOE083330
1: Radioligand Binding at CNS nAChRs a402 nAChR
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concentrations were determined using a Pierce BCA Protein Assay Kit, with
bovine serum albumin as the standard (Pierce Chemical Company, Rockford, IL).

Membrane preparations (approximately 50 pg for human and 200-300 pg

protein for rat 04p2) were incubated in PBS (50 pL and 100 plL respectively) in the

30  presence of competitor compound (0.01 nM to 100 uM) and 5 nM [*H]nicotine for

2-3 hours on ice. Incubation was terminated by rapid filtration on a multi-manifold

tissue harvester (Brandel, Gaithersburg, MD) using GF/B filters presoaked in

0.33% polyethyleneimine (w/v) to reduce non-specific binding. Tissue was rinsed
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Menbrane preparations (approximately 50 g for human
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ch, assay, eac oint h at es The

81 ey SE st o i lpuia daasiva or Feleylud using

agal ﬂ&tc&h@ph@@,f@@uatl&e(lgvgg concentration. |1C50, which

is the concentration of the conpound that produces

50% i nhla }n& bi ndi ng, was 10 determ ned by | east

squares T8 1 regression. Ki values were

cal cul ated using the Cheng-Prussof equation (1973):

Ki =whéo O is(the toledichionde [*erhicdtime bh® KAQN aRMfLAL &r}u&ime 3
[BH njcotine and Kd is the affinity of nicotiné (3

nM Bk dsterTiRed iR A sepataissaperinae®x per i ment ). 15 a7 nAChR
Subtype Rats (fenmale, Sprague-Daw ey), wei ghing
150-250 g, were maintained on a 12 h light/dark cycle
and were allowed free access to water and food
suppl i ed BYNAEGKR Subtypet i on | nternational, Inc. Animals

were ane Sﬁﬁ?éférﬁﬁgeﬁyr%he-mﬁ 9) gle%ﬁiinlgq 58 956i g C\?%e %) §n%gmed ona

Brai ns were
pl at t2h hightidaek cslmlqcmniomrp alﬂ;owﬁsfrdeemzae@ \aﬂek guid efo@tsupplied by

égf ]\c/gw %&W%%ht . k Cvseré grlgg qrgglg\ﬁ;éar ajl OI"/%SQM then
Béa 2 HRHpitaBa. nMdﬂEP&&e(lfeﬁ@eedaamﬂmacéa &Mah q@@aﬁ&tpmoﬁﬁ The
1.6 EDTA, pH 7.4); PMSF, dissolved in nethanol

a fi BPOCelaH‘&Se‘msrféPP&iﬁi 2l Plaged MO Yolames dreightrslume) Olf FF@ -cold
Ui SSpigpasAtRRERTL N1 YR TNI QUREE R ZegdMP X TOk %t @fw %@64, 8 mM

hono enate was centrifuged at 18, 000 X
at ARt HemMe SIFPES rfepatid)ed nvMSOdoeeetamde 1.6 mM EDTA, pH

7.4); PMSF, dissolved in methanol to a final concentration of 100 uM, was added
25  and the tissue suspension was homogenized by Polytron. The homogenate was
centrifuged at 18,000 x g for 20 min at 4°C and the resulting pellet was re-
suspended in 10 volumes of ice-cold water. After 60 min incubation on ice, a new
pellet was collected by centrifugation at 18,000 x g for 20 min at 4°C. The final
pellet was re-suspended in 10 volumes of buffer and stored at -20°C. On the day of
30  the assay, tissue was thawed, centrifuged at 18,000 x g for 20 min, and then re-
suspended in ice-cold PBS (Dulbecco’s Phosphate Buffered Saline, 138 mM NaCl,
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suspended in 10 volunes of ice-cold water. After 60

mn incubation on ice, a new pellet was collected by
w@eesnosfosgyati on at 18,000 x g for 20 m n at 4CCT82007/083330

final pel l et was re-suspended in 10 vol unes of buffer

and el e ,

20N REL PP b RB. 5 ol UPOS SRR A e
t hen Mg:lz,slm\ap@ui&ﬂbdon pHCR4)ao |adinEB®n(:®ﬂiab@r:o:&ﬂpprox1mately 2 mg
Phosphat.e ffered Saljne, 8. mV 23 .
2006 PORHITE- FeTFOSO0RRORSSEDY 15 MeVoRRT ket of o f: Chem
KH2P@43: 285 11931, Nﬁﬁg‘ﬁ’&)ﬂne Lrudh ABtia ed e s@ndararM - MyC12,

I nvitrogen/ G bco, H7.4) to a final concentration of
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0 ! BiEafER BPBadis 0N Wilophrmcol. 38160b (1SBETPHIMER (Specific

265 usi ng OVI ne er um al bum n
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am)dlflcatlo of t t ho e et a

Neur SBR4F ﬁ’ﬁ% USHE: ar}e @%%? %&“ﬁ’@p‘%eé? pnducted in 48-
Act i ViellYmicro2fRre3plated éﬁﬂ”f&hﬁalmsab@ﬁtﬂorl%dotf p’r@t@inTﬂG rvslreﬂ in a final
The bi ndi ng of H%I\/LA was determ ned using

i 1A c ulirgubasion axolumecol PO what The snowkation ckign svag d’BSn alulsﬂle final
wel | c&c%ﬁt?aﬁ%h torf?3 I-ﬂ!l\ﬁ/@ ?va@% 0 n[th@I Hﬁgcgngf‘g%ﬁonz\gg tgmﬁrlated by

protein per well i'na final 10 i ncubation vol une
300 Iﬁltra‘ﬁba af riba bmtenm morhtalrhfng rbowads hgm @n@l gtah:e fib¢rn@lters (GF/B,

o ERHEN St ArRAPofiony Tt PO SRRy JEl vere

cont gbdked Gn @eivitzell i AR coaRinngd0.95% ﬂdlﬁ&fyleﬁbﬂtﬁﬁ@ reduce non-
GF/ B, _Brandel) usi ng a Brandel Tissue Harvester_ at

(G-

rléonﬁﬁeéﬁ%?eplé‘fi@ge Epch filters Wae rwashedy b PBY @eXi brinkeat room
wat e, YV -
o C it TNk ocit b 3R BF el SR 0Aon
(3 xralhqabt)veat/lLAommlectedrvmmat ure. Non-specific binding

was deter i n, of. 5 [

M.A in se{ﬁé i"g’&’ t%/\%‘l ‘ﬁ Pﬂ%@ P‘Hﬂ‘f’%ug%’ F"'Sﬂ""é‘fpo[l%‘fi /Qtej‘enmned by
bi ndiimthding dee&d diERARAO bstdentivEionsdsrt BE Bash eshnpyind i edlettddngells.
seven different concentrations of the test conp ound%ddaS the

8| edpdycapesntigtion was epkiqrteddn danictat fom Vaes Verp estugt
Nt EhREAEROR of Lﬂ%uﬂ@{hﬁﬁﬁhfﬁﬁé@ﬁﬁ%&deﬁ%ﬁge&ﬁc PABMLA b1nd1ng

concentration of conpound that bited 50 percent of
spec fhilti¢s pnviantsiKn diakwgs), repoitadoint iMnwergrestcalated fram the ICso
val u opted in, n wer al,cul, at e m it

val uSDbes DARC e CHebl O\ R B G5B a1 2 o593 108
Phar ¢098).. 22: 3099-3108 (1973). 25 Exanple 2

Det e 'naio of Dopam Rel ea Dopam ne rel ease was
r?éas ifs% rn]%etgrt‘?‘Pgtl‘%& Ciols 'lfgﬁﬂ%”ﬁgobt ai ned from
rat br al nDOﬁ%Eﬁﬁé g WA rhé'h@ur@d GROURAS sSRiptdseratsobidined from
Rapi er et . Neurochem 54;
rat brain, according to the procedures set forth by Rapier et al., J. Neurochem. 54:
937 (1990). Rats (female, Sprague-Dawley), weighing 150-250 g, were maintained
on a 12 h light/dark cycle and were allowed free access to water and food supplied
30 by PMI Nutrition International, Inc. Animals were anesthetized with 70% CO,,
then decapitated. The brains were quickly removed and the striata dissected.
Striatal tissue from each of 2 rats was pooled and homogenized in ice-cold 0.32 M

sucrose (5 mL) containing 5 mM HEPES, pH 7.4, using a glass/glass homogenizer.

24



937 (1990). Rats (female, Sprague-Daw ey), wei ghing
150-250 g, were maintained on a 12 h light/dark cycle
w@easneoss al | owed free access to water and f oORCT/US2007/083330

suppl [ ed 30 by PM Nutrition International, Inc.
7
decapl tat eé a%we 5 thégci\i%‘;i"édoﬁ ‘%{%?Qr?ﬁel?mtg Het Rd" The (iscarded
stri amhtlﬂlssmnmz&m was Sintrifaged|at 112 860Lre gffasrcﬂfm miac rThefesﬂtmg pellet
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ting pellet d In
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32 mhd Cali Yo il Rienyth §ad eltiteElsk o i GA7C 16 restore
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uc an cen 1. Tuge or mn at

3 -~ RER Refeh Pﬁ@%i ‘%g ésaugptgﬁlj eencentratige of (d; 1Y and the

bUf f Siispénkich Wis)inbuBhted BIEACabCanefRy 107 H%h. SXRQRECTAREe (50 pL)

suspensi on was i ncubated for 10 min at 37Cto restore

met aBef perfusion; kuffey (103r)Dyeradpaded (intg theauprafasien thambers of a

s Difnersiharthion ST (oricDa 6] CRRRGRLE) VDR B fiion buttr

s us p(ansmdemm&uneh wab ptrepkdanto3IRECciambesnmtahrete oI 0.5nh/min for a

' VR pBiadctt SRt Tost o RIEAME Rt G i Vs then

Br an aiplieuipr b U}Sdrﬁﬁhoﬁyﬁ&ﬁm fos ensi 6. 25%1&10@3(1411 @écS dethg were
. Perfusjon_bu ‘{51 r roomterrperature

i nt oc‘f”rﬁ@“‘&‘ﬁh’ Fom Gagh ghastbe thsoyahow the eueriner o capture

was NpRET feRbsend lgorﬁgt-'ihdua_ﬁsﬂealg R 6 iJeQesMthlr the baseline after

nicotine (10 M was then "applied in the perfusion

st r ethvhagenist4pplvation. Frhg peifiesats Was goliasted diredtly inte sentillation vials,
ntin I c ch th hout

3Rt AR LRRRLSE Y, LA ERET PO R-L QU ik

agonsdtillatiol cadmpgal@dr ehenslentors the iftepraed akhiofithd peak was

basel i ne after  the agonist application. The perfusate

was PIMaliggddetyPaseiiet v into scintillation vials, 20 to
whi ch scimdlédst atab @Rpredstd B WercadalRhs LRk BBkl ev@lﬁleéh equal

was quantified by 'scintillation counting. For each
c hanfrayeentgagign ph é’(jf"altee d’V Hiip gachfassacagleigi cypound was replicated

pg ggéﬁlkg;gg % gmbér§ R f»c% S Bz A%gta ap ewiRs agﬁg#;ﬁa?e? s @Rspbnse

t al ne
concentesatfitesh c@ﬁpdynth I“@III deteemingd.t Ifhtn me&mial agivatjon femmbdividual
test co

 epl comIpox n(;%oclils max veﬁs gciggeam 8,2 a%eg?eggg? éf @ecglg%zeif aslétivation
dos emﬂwﬂdj’ySE-nmnﬂee SThé cbrepdund CoRRURStioneeaildlR! @rtalfMaskimal
The %gtﬁll (E%sog 0 S%%clzl 1(? 10];1%rux Iwrellg Ial\s/cl) ggﬁ%led
30
Example 3: Selectivity vs. Peripheral nAChRs
Interaction at the Human Muscle nAChR Subtype

Activation of muscle-type nAChRs was established on the human clonal
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conmpounds (Emax) was determ ned as a percentage of the
maxi mal activation induced by L-nicotine. The

W@ o09posness concentration resulting in hal f nmaxiP@l/US2007/083330
activation (EC50) of specific ion flux was al so

nacn i TERCARSOTRE s e FRLER) al kbt RSk (Stracon

Act i eatl.,06amwiogans t0:e89% P SMAChRecsovaslle stpaéss i rstvptbrothat have

t he human cl onal 5 2008/ 057938 P uUs2Q07/ 3
1 e PREBRISA WS | o ABPOaTr « G i Embfybnais  L1289),
r hab@raaﬂ/@ﬁamsgm (SwAd M, NBlrofth. - Let: Ghg: 20N Q989Y), b8d niz@Rular

(1989)). These cells express receptors that have
phar hiedegiceljipeafiles (Lt et 31, Phiprrawsl 9: 83, (198} singily -to the

175 ctrophysi ol ogi cal (Oswald et al.,
Neur%islug(lﬁgl%g%:e 6: 207 (1989)), and nolecular 5

bi ol ogi cal TEA7OMRD eedls (went meintagted ah prolifleratiVe gravgl iphasd according
1082 (1989)) siml to 1.h l e-1ype nAChR.

Tee719 sk nrbgals Dsnoriti b Tat GPbT RRERa: B syl 9o and
phas @eadhef SiaNY. Pheynidobil EXS ThérO23IE 9465(10938)) Ak inferedultured in
al., Ml. Cell. Neurosci. 2; 52 é.1991 and Beoncherlf

df aPulbegeo’spapadifiedo Fagles pmedipay (GibepyBRBY gvithy 4@'p) horse serum
Cel | | £ayr i [YsTAry bk E ' S\di
e (ol PLPREL) S R B AP RER IS LSk TR odium
5% f eyavathod ind k-Elutaminkly @ido AG000 ogisnpedicyllin-sudritenytin Girvine

pyruyat e L- d ut am ne,.,and 50 000 units

o SRR T o Mo Gl e oo e e i ek plfifefp 12 wel
cel | pogiendpiibes (0dstane NExpetitiets Wefecdabwdiidwhen the csiBl kached
pol ystyrene plates (Costar). Experinents were
dénd&@@l/éao%@wyt he cells reached 15 100% confl uency.

Ni cot i ni cCNRE&HY héhRdHoNRe FebGRR(RACKIAEYRbN lahskiyel uias **Rb*
assayed using 86Rb+ efflux according to the method
des o FiTE dcssyding fecbe methar descrbedt by ikattiahn Anifeliogher. 175: 212

198 - . :
Cmor Foss ot U8 P O ek SPEQFLa SREUAL, BRiL21 65 o
cont sieHiand)g®6Ruinedia contaihing FRobid{ui0éayide ( H uCiverd.) ads ediied to

9, B ] B AHOPL 558735, e v

86 RD perisls exceftrst vaR Gerhhied @8d the coBy RerdaabiRd tivitk &ethvidBehfree
| abel -free_ Dul becco's phosphate buffered saline (138

mvi NBalbeces’ sphagphagechutferedssaling(13g1pMNaClg 267 mMNESHP, mM
0.9 CL2, k. i tor ; : : 0
0. 5) Rl SO o ot 0 IRy
cel | §-4)vakengoapome th distusbithdeslls. 1 Next\MelSweorke expased to either 100 pM

%g??gf pegti %oﬁm(é)%]ulg(lr\,/l 1@6 uI'M r(])If iggi(i:orﬁ%e Qﬁ‘gr%g %)rgoarngg)nci)rcbsgffe? hlone for 4
min. Following the exposure period, the supernatant containing the released **Rb"*
was removed and transferred to scintillation vials. Scintillation fluid was added
and released radioactivity was measured by liquid scintillation counting.

Within each assay, each point had 2 replicates, which were averaged. The

30  amount of **Rb" release was compared to both a positive control (100 pM L-
nicotine) and a negative control (buffer alone) to determine the percent release

relative to that of L-nicotine.

When appropriate, dose-response curves of test compound were

26



m n. Follow ng the exposure period, the supernatant
containing the rel eased 86Rb+ was renpbved and

wo e@ses®Bs ed to scintillation vials. Scintill ap@DOsS2007/083330
fluid was added and rel eased radi oacti vi ty vvas

by | i :

meas yla’%égygg Al p'ﬁ%{ fagiial! 'célJafis% 30 SRR Boritdndt TERAS was

aver dgednindhas a Ziceatipelof theﬁna&ﬁrm tctfv@h@ﬂﬁ&udﬁ&&y QaﬁmihedThe
th | t ) t Ul

negatrRStel tBicsiishFpulos it mumdac o N pecttic on

per ce]m“raghle@aaemﬁ@datlve to that of L-nicotine. Wen
appropriate, dose- resggnse curves of test compound

were 26 teraghiey ¥heBat GanglignizautGiRbSwgmpe det er i ned.
The maxi mRbgaGhA Vaki o f 11&9“ Y %Ep%ya@%h&ﬁ”%é) the

PUR,
was determ ned as a per e tage 0 e maxi
act i vheochmmopderaedlopyl linenPCLY, iwhdch e contionps whehal cell line of

conc S aIf i mal, a

(ECs gg\fr%l?c'iés? glg cyentveJ] %o m vvé gF%e g%t a&ginglrlﬁfcﬁlila Q'gese cells
| nt eeguess cgm@bn-ﬂlhenmm @meg IWlﬁmgCet ARANR-SBDT: 6 (1987); Lukas,
R et s 85 IO Sa  eh r 42 10: o
cont (gops cl onal cell line of neural crest origin,

derived froma tunmor of the rat adrenal nedull a. Thes_e
cel s exPpitdsd2galivere maintadeedninntbifeativeezowthiphpsegcerding to

al " d#ﬁééﬁﬁx%@é%l (]i%ﬁe(l% %ﬁ%; )\lov\hl'('fje?la &%uré %z ‘} 5%3 n?}éﬁaa%%lpgﬁ?enf
Res et1 6L, flgl{;}tzcl(r{i/z@&ﬂ) Exp. RﬂerP@Z‘ﬂ.g%ﬁeUQSl))ﬁr eeuﬁ?kggﬁe?ﬁgm@bd in
0¥ of BRlbrsS{Baiadiil Batae's BpetinafGine bty h, b8 hitse serum

52 ((S8dyBRDY Benehericvineeierdh - (Hyd1dARATBR&OUT), E’IHlM sodium
Ther. 257: 946 (1991)). Cells were cultufed in

Dul bBERS 4rBdfl fl-Glntamaige.cand %Qﬂoumltscnewdhlsﬂnqatqmcm (Irvine
10% béi&ﬁfﬁc eREh eff RER/ Wﬁonfﬁlgﬁ me lwepeoffla%g n@ﬁﬁ%ll Nunc

(Hyd one, Logan UT), ImM sodi um
L- G pletesri(Nenc cmh@ncb‘@oe@@nwuh IOt(1§‘%pp¢1y-¢J-lly§mm(S$gmze plissolyed in 100

PheyPE poe P, biperip Sy ooy HRULS dR e do%

coat entfluerdch. 0. 03% pol y-L-1ysine (Sigma, dissolved in
100 20 bori.c ac peri ments were conduct ed V\,hegn
the cel %IF@HE%@BW@%WGWWW ) RpeBen yascassayed using

acet yfieh addofing BCLREME GEOEHND) by UGS LON. YRS 9&%%%7% 212

usi ng 86Rb+ efflux according to a method descri be
Lukad 989 &n the dgyf thegixperiraent, Srwsth npetia wa(sm@g)rem@nectﬂzmn the

?fg m@%l% éﬁ&@%ﬁ%édﬁﬁ%ﬁm@ﬁg@”ﬂhﬁﬁﬁ'cﬂlo%e?'(l%e NI $EPMGES to
each well. Cells were incubated at 37°C for a minimum of 3 h. After the loading
period, excess 8Rb" was removed and the cells were washed twice with label-free
Dulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM KCl, 1.47 mM
KHyPO4, 8.1 mM Na,HPO,, 0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH.

30 7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 pM
of test compound, 100 uM of nicotine or buffer alone for 4 min. Following the
exposure period, the supernatant containing the released °Rb* was removed and

transferred to scintillation vials. Scintillation fluid was added and released
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25 wel|l and growt h nmedi a containing 8fi Rubi di um

chloride (106 G /nlL) was added to each well. Cells
woweee/0s1estibat ed at 37C for a mni num of 3 h. APCEUSI00E083330
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et aé.,, J. Pharmacol . Exp. Ther. 257: 946 (1991)).

Cel | SCiG)- cWihew cells ivyer$0ie confluentribays e Plagh etos12 well

medi bRCSAL Wt MExbBIBRE $8re2dn@RfddWhen the cells reach
(G bgég}, RL), 5% eotsal) box\:l;)i ne ser urren (IIEIyCI one,enLoegglenS reached

ut) , 100%veadiyenesh pyruvate, 4 mM L-d utanine, and

99, 000 urNE i ol s ' J Vi ne . 86t
2 enti 11 osoufReichbtll Sech P LAARS Rbliet b Whsponed ype R0
pl at efflux accoRlingtol a mpihby desgribmichyplidae st 4l CastiaBjochem. 175: 212
Ex pe{ lbgﬁm()sn Hhe Elaey o%ed&%ggnqen%gergwﬁxr}r?ed?ae\!w!lssgerrlt?yarcequn%ged from the

well and growth media containing **Rubidium chloride (10° uCi/mL) was added to

each well. Cells were incubated at 37°C for a minimum of 3 h. After the loading
30  period, excess **Rb" was removed and the cells were washed twice with label-free
Dulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM KCl, 1.47 mM
KH,POq, 8.1 mM Na;HPO,, 0.9 mM CaCly, 0.5 mM MgCl,, Invitrogen/Gibco, pH
7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 pM
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100% confl uency. 25 Nicotinic acetylcholine receptor

(nAChR) function was assayed using 86Rb+ effl ux
wW@ewensiosy) t o a net hod descri bed by Lukas et aPCT/u$2vat/083330
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cont ai ni NWhem e aprbassddéBRbsponses cogedvell @d compound were
transferred to sc:lntlliatlon vials tillatio

fiP ui detgraineds o e ameripal agiiation forg rnélaveff‘ﬁaﬂ CoRPRpRds Emax) was
meas YEgchiRd ds! a0¢grpo| gd B thé 'nﬁkin% aGRHASH Buced W) LMMidbtine. The

each assay, nt had 2 replicates, which were
aver a@eppumth@nce@rﬂmh resuifing Brislf maxinal etivagen B impa eppcifis ion

bot htﬂﬁ %@ﬂg Xeefxn&?ntrol (100 Mnicotine) and a

negati ve con buffer alone) to determ ne the
percent release relative to that of L-nicotine. Wen

appropri a - response .cur est conpound
re%[’)‘ [?é‘t‘é\? ﬁghj.ec ‘écoﬁ’éf?%f"ﬂréﬁagg{rf‘ tion for

i ndi vi duafhevplabisdsreldgifioh (WOR) tadlewwp&mﬁﬁbdaﬁ aécord with the

percentage of the maximnael activation induc

D% Geenien oFRensceu i briscas el Pt B HSar5F Fg5Ph

hal f maxi mal activation (EC50) of specific ion flux
was al so defined. 15 Exanple 4: Novel bject
Recogni ti on (NOR) Task THymthesicdixauniplesct recognition

erfo ' cecar th, the
oo EbEp Rl 3E Brterk RS A m Y 6rain es.
100: d&EaBEycﬂd[QS&]octanSynt heti c Exan'pl es 20 Exan'pl e 5:
Synthesis_of N-(te but ox car azabi ycI
[3.3.0] oExasmple éawiﬂteé i BF apedey phat Qﬁtﬁﬁfsﬂ@ gpyD-3,7-
N- (T @lakatititR yﬁ@fo@@ﬁﬁ’ |Which Was pre ared as described in U.S. applications
di azabi cycl o 3. 0] octane, whic repared as

descif 8 7u0§chaplpf plcalt mn@%@@@wp igBadhz ct el according to
%ghr l_g%u(g,%mg echlﬁ&{gSZOOSI 0101602 to Basha et al.

accor
5-Benzyltetrahydropyrrolo[3,4-c]|pyrrole-1,3-dione (or 7-benzyl-3,7-

diazabicyclo[3.3.0]octan-2,4-dione)
Trifluoroacetic acid (TFA, 0.50 mL, 6.5 mmol) was added to a cold (0°C)
solution of maleimide (6.27 g, 0.0646 mol) in dichloromethane (150 mL) under
30 nitrogen. A solution of N-(methoxymethyl)-N-(trimethylsilylmethyl)benzylamine
(20 g, 0.084 mol) in dichloromethane (100 mL) was added drop-wise over 45 min.
After the addition was complete, the mixture was warmed slowly to ambient

temperature and stirred for 16 h. The mixture was concentrated and the resulting
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25 the follow ng techni ques:
5- Benzyl t et rahydr opyrrol o] 3, 4-c] pyrrol e-1, 3-di one (or

wQ@ 20m80x%B8 3, 7- di azabi cyclo [3.3.0] octan-2, 4-BCDOE)007/083330
Trifluoroacetic acid (TFA, 0.50 nL, 6.5 mmol) was

50y b BRI ] B s

ni t r agebdus sﬁodﬁm’l Uichltbﬁnaﬁé (2 x 50 mL). The aqueous layer was separated and

N- ( met hoxymnet hyl trimeth i1yl thI
(20 GHTsiehgHtH] lopg m(%r%hiﬂ%n &ﬁ@ommﬂh&m
ad dedxieicRRvad HEshey fith ﬂ)ﬁné"@SO mL)AJdeﬂ rovérh,tﬁh}MS a@hlesiM@Ssulfate,
conpl ete, the mixture was warned slowy to ambjent

t &rp&itteredprd eongensraied feave &35 368%9%17%1)@? ightyellgw, waxy solid
concggggg%? .he resulting 29 WO 2008/ 057938
PCT/ resi due was di ssolved in

di chl or o@&mmqmarmyyrmmmmie wirt3kbepayltd; &t ed
aqueous 58% é‘fy§ iﬁ@ﬁg&%@ (2 x 50 rr_L). The aqueous
X

| ayer was tracted with

di chl or onEhd@iige §-Benzyi&iraliigropyroto[3,9eipyield-1,3-dione (4.9 g, 0.021
di chl oronet hane ext racté) q\égre washed with brj QHSLC; under

10y, maDi Bas dpesivesh iy Pl o HES 10
filt ﬁftl% exﬁ'&gd GRNGES AluhAked hfvcﬁxd@(&?miﬁofﬁ o 1(1819111906’068 %cﬁ) was

of a Ilght yel | ow, wax )1‘
2- Beaddetl slropawisel oogryd0r mub{o:;hm@r]tlpwmlyl @01(66 rsolutlon he resulting

g: ggﬁé%ti.uie?\?as sﬁfjrgc?étga?lj}bﬁ% (%I %g;le%c&f Q(Jr 3%%{11?1'21?21 gh g%a%&?% r§ﬂux
g, Of(ﬁgéljh TH m‘imtu}gl_ wastheh &E)dlid\teg r? nlrda}nﬁlrtbth(;dg@etrlllel Blgwdaddltlon of
F hEE U e orBatit "SR il veh g g gmbient

ol ) téﬁﬂ)‘érauﬁ@ @ﬁ&j SEHE QDo 18€h. OTRE sAllis Wdde iterel@nd the r631due was
conti nuously cool ed solution. The resulting mxtu

was ¥eshed agthethyhagetasne % H}Qﬁ%)atﬂlﬁ sompipediltrates, Wﬁﬁcfomaﬁated
war %1@94 5 %@9’9( ylefdz bf é"w'&'xy s-gh@ (IWS XH56 (WRS) gh en cool ed

to 0C and quenched the sl ow addi ti on of "15 excess
solid sods-mmmh)sirdmﬂyﬂmdeyrrm qarhoxylie acid gert-butyl

rmed to t ai ur.e an re£d for 16 h.
e soli d%sg\rl\}:g ?"ef‘%yzwg{eﬁ g“ttoﬁécar & ué7evvas washed
with et hydhammtyalo{siﬁ]oxtaié)o m_) The conbi ned
flltrates WwWer e concentrate 99% vyi el
of a waxylRofPde ?‘F&@’Zﬁfi"f gﬁg h%xc]pyme%& g 02021 mo?was
5- Beggydinaxa W(@@ML’) 0 W&-%ut@r &L BYsraR! S 5?g 0aLh ﬁié]/)' an@l aqueous
. acid tert-butyl 20 ester (or

N- be paiyrptedN t (16 mloxyera eddndy pd the migtuge, whs stifeadat ambient
32 bhoisarErERT Y (P CFon,ag dsmonet i e (10 il gpd oo
nol ) acetese (3d|mls)oilaseadded1 TlHqu(uﬁ)ﬁs talygr. waSiex trackmdtwith ethyl acetate (2
di car kﬁ%nrg.‘lt,), ax(xc? the c%inblneg organic e)xtraCQS we% d%eg over anhydrous sodium
sulfate and concentrated. Purification via silica gel column chromatography (1:1
hexanes/ ethyl acetate) gave 5.07 g (79.8% yield) of the title compound (MS m/z
30 303 (M+H)).

Hexahydropyrrolo[3,4-c]pyrrole-2-carboxylic acid tert-butyl ester (or
N-(tert-butoxycarbonyl)-3,7-diazabicyclo[3.3.0]octane)
The 5-benzylhexahydropyrrolo[3,4-c]pyrrole-2-carboxylic acid tert-butyl
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saturated NaHCO3 (10 nlL) were added, and the m xture
was stirred at anmbient 25 tenperature overnight. The

w0 e@s5m988 was quenched with water (10 niL), andP€lt/bg1007/083330
acetate (30 nL) was added. The aqueous | ayer was
extr VIR . )
comb e 01 g0 Bl BEFLEGRel ynkugt Pomu R 2bA a0y C
sodi (wet) 64 faves aldel mnhnemttrogbxeakmoﬁinhe'ref i'ﬂmtr'csmﬂtmgi rmxture was

silica ge I hr omat. ogr xanes

ccet Soeel5S0h TG ST ok s Rt A0 st of RENRPE, ThehiRhire was
CoNP@uBkd @.ﬁ@cé’ﬂcéntra%a 13 @dve(IAe 197 7% yield) of the title compound (MS
Fbxahyd&gf roIo[3 4-c] pyrrol e-2-carboxylic acid

t &rt 14y Hér (or
N-(tert-butoxycarbonyl)-3, 7-di azabi cycl o [ 3. 3. 0]
octane) The

5- beEzymhb)&ahﬁﬁndwﬁsmﬁNdF@an-Zes]lmrboml)e%% car boxylic
acid diSLhs lll ng ]32 WD 2008/ 057938 PCT/ US2007/ 083330
ester‘f@ 5$: 8 nDI) was di ssol ved i n nethano

(50 ) aEihnﬂﬂ%6Pdada&H) & (e {yoiedis (of Zugh-2vAdheratgdrdpyrrolo[3,4-
under_a nitr at nosphere. The resulti
ﬂﬁrnﬁHWFagiﬁﬁﬁfﬂgwaeshaken £8P 2 h undebw%gmbéyﬁﬁﬁm%@§37'
hydr a@g@ibicydides. ﬁD]’éEt'dﬁ? V\ﬂﬁch fudst ﬁfeﬁﬂetﬁ%c&@lﬁg et i gellowing
to glve 3.49 EF?97 7% eId) of the title conmpound (NS

5 m ¥€¢ gue(s,Mql ativexefriie ecogpl ug/ FRapiéon; ysedfto make heteroaromatic
N—(f%&ﬁéx fﬁﬂ%ﬁﬂg%ﬁ%3§0 .azabi cyclo [3.3.0]

oct ane 1e synthesis of
furan- 2- yF(ul’am@j’lﬂthmmdromfm@lBMc]jhy)'rol-z-yl)methanone

pyrrol -
N7 ur an: SioERBBA T NaltBhan - doabpmykd 3y 5. 5. o
octane), adaidbicyoRs3. mmﬁheehmomtm to the fol |l ow ng
techniques, illustrative of the coupling re%ptlon used
to make h@p@q d5rbpatic acid 40P 3eg Ogf3 mmol) and triethylamine (0.125 mL,

3, 7- @'@Mblﬁ%@e@k&b&e@h &?Hﬁﬂl%romethane (1 mL), and O-(benzotriazol-1-
Fur an- 2 exahydropyrro

pyr r &)- 12L?34B ytetanhesindureniumdiexa! uptopbosphate (B EU; (®B¥25 g, 0.33 mmol)
f I
00! e £ 3R sl AERPLELEL L3 e s e

(0. OButyDested (BB6H1ETil. 30 mmdl)tm dhloydnathane ((I HmlYwashdded, and the

?rL)g gmén?'{:érle)dyz\%\sﬁ%ﬁfgt%]t ialglglgpt Tltepgrg edé)&erllrlng t. tehrralir)lturé was shaken

yl) - With, B9Baquebis @)ﬂﬁiﬂ‘luifd%)@d‘d uha Iﬂ@)afgdmwrawh@mepdraed The
(HBTU; 0.125 g, 0.33 nmol) 20 was added. A sol ution of

hex aRYHSPRPYS oT28 [eatrapied] ‘W? ehlprefopm3 MR- & he eqmbings greanic
?5” y Laxt?a%%se\'i'elé Qvegﬁéh @ith QVa%& @W,P ) mLP afll GJHCE}{tﬁ@at h"iiﬁke resulting

was added, and m xture was stirred
anbi eqstdu@ erpetissplyed no\dgnerth}gfmrmaﬂride BMB UPE mbs aschakreﬂed by

Wi th H:H)Jé) (ac%yon%nﬁ: wg gﬁgée%d rF‘r)ac {015 cofitathin i qﬁe 8esgacp In§terial were

| ayer™ wWas separa
pooled and concentrated, leaving the tert-butoxycarbonyl-protected product. This

material was dissolved in a mixture of trifluoroacetic acid (0.5 mL) and
30  dichloromethane (0.5 mL), and the mixture was stirred at ambient temperature for
1h. The volatiles were removed by rotary evaporation, followed by high vacuum
treatment, to give 77 mg of an oil (80% yield) (‘"H NMR (ds-methanol, 300 MHz)
3.20 (m, 2H), 3.47-4.2 (m, 8H), 6.60 (t, 1H), 7.18 (d, 1H), 7.72 (d, 1H); MS m/z
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aqueous | ayer was extracted with chloroform (2 x 2

mL.). The conbi ned organic 25 extracts were washed with
woR0805728 x 1 nl) and concentrated. The resul t PemUS2007/083330

resi due was dissolved in dinethylformam de (DVF) (0.3

) apd uglyfied by HPLC (acetonitrile/ water

gr adi ent() ractions containing the desired materi al

were pool ed and concentrated, |eaving the

tert- uto Th| terial
was nglg ?’ﬁ‘ es}ﬁ")féﬁfﬂé'e&‘g\' @Ir? ?‘Qf aC| d
(0. 5diﬁz)ibi@?dlo[3@ 0jéctdilearifiaBioRdetste (0. 5 m_) and the
m xture was stirred at ambient tenperature for |h.

The vol at Fxaplger é r &kered By st asyntbssisporedt i Srehlorofuran-2-

an of (A EP I P b Bl By @ e

3 20 clilprofigh)-2- yB:azbmyl) -3, 7{dmzalgég)clo[ B3 Glbc(ahe; tidfuorodcetBe)( dwhich

per U8 S57rE8 bt B, Rty it ehmighes 36 ive of b coppline

N- ( 5f®bﬂ1(m wkditoanak? hytemaropaty hhidds o3 ﬁﬂlaZa%MyayBl%]octane
[330] ts e#rlfluoroacetateSExarrple relates to

t'he synt h inlorgruran-2reaghoxylic agid o
yI (hexahydgaus E(Qiuﬁ{l %Kl_droféllié’xg(f RIL- &7 W) RANAIMBN % a solution of

trifluoroacetate

chl ofibfe piEtex 8y & é? mq}) i water (89 sdabThipspwepsiorgw g stirred and
oct agewly Qdiar e @% g e)ous Mn%ﬂlm q 09(54% 1? be%ame cleag A

according to the oII tec
t he edufpini ﬁgS—CM@aﬁtamhcaJMIdehydnﬁké QQQB amnﬂ) OXidti¢hcChemical)

des zabl 0 3. 0] oct ane
3% o Sha {8 PP TS B s h G et e imed ot ambicn
hydr exipdetur8@rrdo min 1@% réa@onaditatle as &l1ts0H,UWndQRe Gftrate was
silver nitrate ?Og 47 mol) in water 20rrL.Th|s
sus p&Adied ¥ l&zﬁh‘% - ahi 2quemfinate way Qngn Wafl%a%@f’/c(NPH 3)

20U ey sheHARTdh W BT IstlBurk tcld. Th r
sol utgjldon of 5-ch Iorofurasm 2-car boxal gjg&hmj?m Was’%macwd

ol Yith athgk gcetatedB ¢ntof anl)). The ﬂxtranGmeashécswnh }:atwa@d aqueous

de [ ure irred
o g ealdhfe” RG] FhoTt . ifedrRmnSliohd Ry sy and
was Edncereraed, undadvichemftb [givead.2 gn@5% weklned whitt hoﬁd nﬁp 178-
(10 queous filtrate was, then nmade acid
1@%’5 b?ﬂtSrfsa OB RS GFPSCUEE ambygs i Hhlteleumes ot >10 &
The sarul ting mxture was extracted w th ethyl
acetate (3 x 100 nL The extracts were washed with

sat ur at ed%%re@emfmz%y -Lygrrbanydhp drdiarabicyeloBi M oqtamxo
pL) , dri ggiguarfacdaRus sodi um sul fate) and

concentrated under vacuumto give 3.2 g (95%yvyield) of
whi t e sol @xalyl r@blomd@%(Uﬂ?Q@)S 8 1Pk comaioing @nlroyast RMFI wag added

scal ("ﬁg{)-%vlsaen% éﬂ@?ce-cgcr)]lecinsjoluh(gJ 5t g-c%?oﬁ?rtani carngyhc a<:1de (6.25 g,

47.9 mmol) in 200 mL of dichloromethane. After complete addition, the ice bath

was removed and the reaction was warmed to ambient temperature over a 1 h
30 period. The volatiles were then removed under vacuum, and the residue was
dissolved in THF (50 mL). This solution of the acid chloride was then added to an
stirred, ice-cooled solution of hexahydropyrrolo[3,4-c]pyrrole-2-carboxylic acid
tert-butyl ester (10.2 g, 47.9 mmol) and diisopropylethylamine (25 g, ~4
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N- ( 5- chl or of uran- 2-yl car bonyl ) - 3, 7- di azabi cycl o
[3.3.0] octane 25 trifluoroacetate Oxalyl chloride

W@ 1®8Aa57938 95. 8 Mmol ) containing a drop of DVF ReBUSIBOB3330
drop-wi se to an ice-cool ed sol ution of :

5-chl ot. - I\i ' 7..9. ool
> GSRH T AGB ) AP AR o e Pl
t he ifaelthht [The waktites mre theaneindied undactacom, \und theresidde was

vol aptrBnebRena CuBVED fautr DoBEn) Y alflaver and oo

resi diner ‘éﬁﬁactsdglﬁﬁ qhvesi the afibout I8yeflwere ddticsntR@Iduéd @R rotary
of the acid chloride was then added to an stirred, )

i Se- CHHPEPTS dheFgsigue yps column chromatographed on silica gel, eluting with a
hexaly4s r - - @5 j j .
MR BLE UGS SRR Rt v
di i sOPpPapPs 3tameldnafivele(s2Bowg syruph AZRrtiddo? (OSMOSALIL.I g, 37.9

it PR GRSl PGP il o S o e (100

The wdl adch). e Thivemextiird easr Riffod &€ abRer tevipetatiid faNZ ht 4@ then
resi due was p%rtiti oned between water (100 nlL) and

& he FoRegfRtqdh ypderriaeuusn. nBhe residuerwas artifiged beprrsh l6roform (200

ext r a4 Sind 309 dihdou®bolMmRGHEQAR (26 BIL),URH She aqueous layer was
concentrated on the rotary 5 evaporator. The residue

was evragied vy dierobgndpedOonlsi Thecepmpined chlomforme layprs hwere
a 0460 e | e Lent. .

Cone SRS bRt W ERNE L s gy eving s
(85. 8Y9Fetiad) «fpateayetlowedolidWHs NMBD (dsAndtiandl 600 dHZ) 131 15-3.35

T pebent o AP gmotine il Ee abn T 64 GG pl v

(100 nL each). This m xture was stirred at anbient
temperature for 2 h and then 10 concentrated under
vaculiimpisd: r Synthesis phd71diazabicy deld 3 Wnanaaed-carhoxylig anidn
(200 ¢erfrhhtyPiifero0% aqueous pot assi um car bonate (200

m.), and fhe aqueous |ayer was extracted with

chl or of orFra@le 823tutesi to. thghsynthesihiofi a7-dintabicyélof3rd. 1 Inonane-3-

l,aye . rjed : nhydr ous sodi sul fate and
BrCEmIEE ) BT BHShe YIS T 438 sa g buBitaPabaya
of pdiagabjgtlb3v8. Blabnade)( lwhitiVRyvdsd prepmred adecdrding 06 hdz ¥ollowing
3.15-3. 35 15 (m 4H), 3.50-4.20 (m 6H), 6.51 (d,
1H), ©7M9¥Ed, 1H); M5 miz 241 (MrH)). Exanple 8:

Synt hesi s7.Bknzyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl

3, 7-di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl i ¢ acid

t ert - but yéstes{era\N- “dtegt-butpxcarbong)dife synt hesi s of

35 7-di azaf P ne-3- 20 carboxylic acid

t!ért - buty h%ét%g?%%oa?l]&%?t - but oxycar bonyl ) - 3, 7-

di azabi cytBejz3]-374ljazalrieyet) [3.30Hi ohanseiscaproaplar sudd tert-butyl ester
according to, the follown t echnj ques: .

2 BB et arngive PibeBftaessEtont Bt al i g heg: 720):
aci d445redsyt y!

3,7-Diazabicyclo[3.3.1]-3-carboxylic acid tert-butyl ester
30 7-Benzyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid tert-butyl ester
(0.49 g, 1.6 mmol) was dissolved in methanol (20 mL) and 20% Pd(OH),/C (wet)
(~ 2 g) was added under a nitrogen atmosphere. This mixture was warmed to about

50°C and shaken for 2 h under 55 psi of hydrogen. The resulting mixture was
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ester (or N-benzyl-N -(tert-butoxycarbonyl)-3,7 25

di azabi cyclo [3.3.1 ] nonane) 7-Benzyl -3, 7-di azabi cycl o
W@ 3008/03793onane- 3- car boxylic acid tert-butyl eBCEHUS200H6883330

prepared according to procedures set forth by Stead et

8‘% %{1 Cl’o?l trg?eg%(g%lvgo 2894/2 9%@ of the tl%leé ?om%)und fMS m/z

oXy acid
est eQZ”B (M+H))
7-Benzyl - 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 3- car boxylic
acid tert-butyl ester (0.49 g, 1.6 nmol) was
dl ssojxmgldga NSRRI of N2@urih)2-Acabadly-Fd{ OH) 2/ C (wet)
was ~added under .a nitrogen atnosphere. This
n15xt ﬁff@a%@l‘b{é@mn@ee oacsyte and shaken for 2 h

under 55 p oNYBRQIRNthe THRMERS B 13, NiaBibidyMbR . $Bfon-3-y1
55700 008 AT SR IR s HIRLEES UL 18 Tibiey R Jiffon-3-y0)-

conc éyren-3tybmethanong ve Biflgorogeetatelos yioel d) Noffureire- quatbloeyl) 3,7-
co e f

N ??g#ﬁg%m% Car]élogag’r%)ttcr%o?ggcgtat%f W&h WZ?S pf%f{zi}édqgc% ﬁ‘lm% to the
di az&fllosynd apGinBuds, ndlusuretive r off Ithoorcoaaigatrectoramped t© make

lates to t synt hesi g. of .
§ E‘E‘F%?%%?Brag é‘f%c’@ %ﬁﬁ{ﬂl?lc’omﬁ 3:11popan%. 2- yi net hanone
t rifluor osl,qmlaéael @15[31\3 ﬂﬁlui-gx}dﬂfuy:hp%mgmhho& tfifluoroacetate
di azabi cycl ff!!’r‘ﬂ’g; nonane trifl uoroacetate), which was

prepared €& -ylﬁarh?eyl)-ﬂﬂrdlmbwgclp@éaﬂpeﬂm

i1l ustrat {%febace® coupl ing reaction used to make 10
het er oaronmat 1 c am 3

3,7-diaz aBlurely@Jrcat[bastlcl]md n@B82 8, 0-Di amadl) cyassl eombined with

t1r§| ?I s 3121%% ((ﬁ/ 2%’)0 Lur laB l%l ¥nL) Eiry i Stomethane (1 mL) and HBTU

N- (f . th,Z)—AQl mBabl) say hdde& A- sdluﬁdr&-bﬁ Gy-diagdbiydo[B]l NDjrEacHboxylic

0. 207U DYl HaaOap oD dstiosbHhanti(nd i Vgp gaded
nmol and)ﬂé%ﬂlxﬂﬂra whflstilfed #iagibleRt %%Eﬁmo&ekugﬁt) BRI was

(0.11 g, 0.29 nnol) was added. A solution of
3, 7- ém%&%hmtwe%cﬂqseoys $9dign hgdrppds pdeextragtpdiwitl ellotgfar) (2 x 2

8§t e go PRI ¢ &gb&%dz@r%&{[@ le)ltrdcﬁ \gél'g Wag{eﬁgﬁ{mﬁﬁkﬁrb&o % 3 rm:)) and

was a xture was stirred at a
t enpewmtmtraeedov”ﬁrenmgﬁﬁng rehiduerwastdisselvedam DMrFe(aBeniL)mrtlrpunﬁed

10% and extract ed

chl oPRraT ot S, Bisefih gt desied material
ext r gefespostideandadshediriied, Neavaigahe {e2t- Bﬁtokyéﬂﬂ)onyﬁpldtected product.
conce trated. The resulting residue was dissolved in

dbisamgeyal s disnolvet dbr & BixmpIot tritpapsstie Arid df demk} and
gk ad chﬂfo}omeﬁ[aﬂg {0.993) caRtRd ﬁﬁx@tge e stg{'ae?l' art eRbIRL Bb&hture for

wer e pool ed and concentrat ed, leaving t
t er t 1builbx yelatiloowyie- rpmg‘(@dwgqtapir depm“atlon followed by high vacuum

treatment, to give 36 mg of an oil (41% yield) ("H NMR (d4-methanol, 300 MHz)
2.10 (bs, 2H), 2.35 (bs, 2H), 3.30-3.45 (m, 4H), 3.55 (m, 2H), 6.65 (m, 1H), 7.15
(d, 1H), and 7.75 (d, 1H). MS m/z 221 (M+H)).
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This material was dissolved in a mxture of
trifluoroacetic acid (0.5 nL) and 25 dichl or onet hane

W@ 2008/051938 and the m xture was stirred at anbi BCL/US2007/083330
tenperature for |h. The volatiles were renoved by

t
! et ampRPR Sinileise?N- BRI SUABEIIBT 11 e
(d4- Mzhbmmlq[ssamnmy triffnotGacetase 2H), 2.35 (bs, 2H),

3.30-3.45 4 . 55 . . .1 7.15
ORI EtapIe 'J;%Teil%es 3 %”lynﬁ})gb')lwg@gﬁ@&m%FgB 344A0R3-y1)-5-
VO 2@&8%&&3@3&1&@@@@1@36@&%&&01‘ ﬁ(%ﬁioﬁ)ﬁiigna lcarbonyl)-3,7-
6\5 Qe5| S 0[9 5- chl or of uran- 2-yl car bonyl ) - ‘},

33 inenang ngifuoroagerate)o Phishevat @r qE%‘aﬁrﬁ?Ye a Jgyocess
rel akgglat @ th {
(3, 7 L R btI %?S%Féﬂﬁ%‘x%n 21% 93acc1)r)dm§ to the following techniques:
chl or of ur affhlorefimp2carbomgict aq1d (U ga6étmmel)(voas combined with

N o LM AR A a0l £8 MO diy StichlorSmetane, (10 (g1, fnd HBTU

pr epé?r £, 199 lampok) casaldedi Aisblation of 3 halazabegelof3sed-3-garboxylic

3 P SPLP RS L B PoNRAI @%etéa c45 e pded and

combiheesixiikd Was §t1h*e@ hihbadht BenperdlurdB®mighd: Thénlxthrd wib %eated
di chl ogomet hane m.), and HBTU (2. 47 , 65.1 mol)

was ¥#hdd”% aqueens @pqllglﬁ hydroxide and extracted with chloroform (2 x 20 mL).
3, 7- $h@ZBhbmye! b 0

tert-butyl est edri)&a?’uc.3 il G’@Ire Qﬁ%ﬁu C‘“ﬁl %&%rﬁ%t ml), and
(5 ntoncopiatedd dB, reaﬂmhg ItBhéudrwas mrrdievl/dzy @lunnr eidoraatography on

R TG a R FR r d emclath dy e et

c hI oblﬁﬁgrcmbéﬁyl-)pr(ﬁ&tddlp)roducﬂ' Bea Gl@é’ﬂ&k 0.0 This @afdrial Wi didekved in
wer e washed w and concentrat ed.

ﬂy\n,hh wat er (,é x 10 mé%l

The # SUEPES MgriBaPefghe agd (Lmls pad) dishlorethspe (20 mL), and the
chr ofm@ltae faB Birréint kRbRhd teBer@ifle fof 1 it TlfégvoMﬂeQ vt RhBYed by
acetate in hexane gradient, to give the tert

but oljEEBcKEeEtopr llewed Hy ;!irgbdwuum a@atalem, dceis b3 g (57.5%

is

PE1 YR Sk ont ot 0 XA GnfPolotl S0 mgnox 389 219
mL) , (barZH)t BiéS-335Xmu6H), WS (sit 2HY, 6cb34d, 1dhhanento (d, 1H). MS m/z
terrpgr for Ih. The volatiles were renoved by
r ot af ﬁé@&@%r ation, followed by high vacuumtreatnent,
to give 1.38 g (57. 5%20 y| el d) of VI scous yel |l ow oi |
(1H {‘:\II\/R d4 met hanol (bs, 2H), 2.15
( bs, E¥Agple 31: Ea'e“ls'sslﬁﬁra'aﬂd R@Feetar mdlmataa 53 (d,
i) and Thb
Tabul ar Spe%? é‘g} lugér%te%ggl édpg%}l %éﬁ)éléér%@eg We%gﬂ%'%leto e the
aboveemponedstshewein Tabledé aod@pl ngqmame@mpemldameee synthesized
2. 19 E Sl PR G B e Wl BT 0 W other

cases, compounds were produced on a smaller scale in various kinds of parallel

synthesis apparatus and were (structurally) characterized by LCMS only.
30
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on a scale sufficient to obtain nucl ear
I n ot her

reso

nance (NMR) dat a.

cases,

nma

gnetic

conpounds were

w@e@dosmas on a snaller scale in various kinds PET/US2007/083330

parall el synthesis apparatus and were (structurally)
characterized by LCMS only. 30 35 WD 2008/ 057938
PCT/US26067/083330—Tabte—1—StructtreRat—Horar—a7K
MS: [1IH NMR CD30D, a4J2 a4P2 Kiaﬁk;’SOO MHz Ki ( M+H)
o 20 _33 13000 207 8 7.72 (d, 1H), 7.18 OO N (d, 1 H,
6.60 (t, 1Stdhctukt 3.47-4. Rafn Hidan 3. 47 K ®9: 4 IPNMR: CD;0D,
160 [ND; 218 8 9.00 (d, [21-1)} 8.20 [N failed (m |2H),
3.744.0 (m  Z~)NH HTS [394P2 | 94bKB |7 (m V23 |2 (P00 MHz
2H) | o 54 73 12000 287 BrglO N \ I INH O 53 a@QH?JOO
207 1IN NH OO0 35 3112900 P52 02N O N 0 19 19
3500 238 N KR, NH ~O| 20 33 13000 207 67.72(d, 1H), 7.18
\° o (d, 1H), 6.60 (t, 1H),
NH 3.47-4.2 (m, 8H), 3.2
(m, 2H)
o 26 160 ND; 218 6 9.00 (d, 2H), 8.20
| AN N failed (m, 2H), 3.7-4.0 (m,
NF \H HTS 3H), 3.47-3.7 (m,
5H), 3.2 (m, 2H)
o 54 73 12000 287
o
N
Br \ I
NH
o) 53 220 3100 207
N
/ \ NH
o)
0o 35 31 2900 252
o
ON— ] N
NH
Q 19 19 3500 238
O N
/
Ny | {iz::\H
/O
o] 1.5 1.5 12000 287
Br
0
—
N0 NH
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1.5 1.5 12000 287 Br

PCT/ US2007/ 083330 o 33 28 91000 241 S 7.17 (d,

WO 203/05M384z

1H),

6.51 (d,

J

J

N QH ONH 36 WO 2008/ 057938

o NH 0. 73 Hz, R&H/US2007/083330

4.20- ci 3.50 (m 6H), 3.35- 3.15 (m 4H) O 44 54

25000221 N NH 023073 3200 307 N H 939 28 7 (d =061
23000 221 NIYO.Z)NH Br % 17 4%8 ND; %I?Qb | éd Y \%87' @ 1=0.
RITINH f (= 0 18 ND; 87 S 7/80 (s, |1H), 71.Hz 1N),6.51(d,J=
failled (N-dH), N, 24 (m | bNHTS|8H), 3|20 (m
Br 140 49 ND, 267 N flailed O )NH HTS 6% Hz, 11, 4.20-
3.50 (m, 6H), 3.35-
3.15 (m, 4H)
0 44 54 25000 | 221
o N
\ "
N 230 43 3200 | 307
N
H
Q 130 28 23000 | 221
~ N
6
NH
o 17 44 ND; 288
Br: N
\ N failed
N-O
% HTS
NH
0 29 18 ND; 287 57.80 (s, 1H), 7.2
\° N failed (s, 1H), 3.5-4.2 (m,
\H HTS 8H), 3.20 (m, 2H)
Br
140 40 ND; 267
O .
Q ] N failed
o NH HTS
—0
F o 54 24 ND; 319 | 87.50 (s, 1H), 7.17
S N failed (m, 2H), 6.78 (m,
\

- ° %NH HTS 1H), 6.60 (s, 1H),
3.95-3.76 (m, 4H),
3.70-3.58 (m, 2H),
3.32-3.08 (m, 4H)
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__OF 05424 ND, 319 S 7.50 (s, 111), 7.17 LN failed
(m 2H), 6.78 (m o F NH HTS 1H), 6.60 (s, 1H),

W@2054031936 (m 4H), 3.70-3.58 (m 2H), 3. 32-BCDBS{0N7/083330
4H) 37 WD 2008/ 057938 PCT/ US2007/ 083330 0 260 86

140 0O A N7 Fa¥

95 —PT7 N fairted—
3502 f a?#Jed OI?IQIO‘]ZFFS % o 15
N O ZDPNH o 24 14 56000 222 Ni
failled NO|HTS NH
110 95 ND; 273
failed
HTS
150 84 ND; 222
failed
HTS
15 9.2 210000 222
24 14 56000 222
32 31 ND; 222
failed
HTS
61 29 160000 221 67.38(d,J=1.8 Hz,
1H),6.55(d,J=1.8
Hz, 1 H), 3.79 (m, 2
H), 3.45 (m, 2 H),
3.06 (m, 2 H), 2.89
(m, 2 H), 2.67 (m, 2
H), 2.37 (s, 3H)
53 63 ND; 250
o .
NH,CO C ’ N failed
NH HTS
I
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0 61 29 160000 221 8 7.38 (d, J = 1.8 Hz, | N1 H),
6.55 (d, J =1.8 oHz, 1 H), 3.79 (m 2 NHH, 3.45
w@eosaseps 3.06 (m 2 H), 2.89 (m 2 H), 2.6FCT/D$2087/083330
H, 2.37 (s, 3H 53 63 ND; 250 N failed NH2CO \ Z~NH
HT S —38—Wo—2068+057938 TPET HS20071 083330 =F 0583537 10% -
ND: | 237 97,58 (s 1H) | 627 NPSi | bd W [(nioAny . 5478 & 1H). 6.7
(s, \ 3.83 (m [2H), 3. 75faflad PH), 3/65.6(m, 1H),3.9 (s,
(m |2H), ( CF3 0 1000 45 N, 289 6 6|4
(s, |1H), 38- NTailed|4.0 (Im 6H), 3?5153.1 0 zrqH§ﬁ9F§~85(m’2H)’
(m |4H), 2.35 (s, 3H) @ 320 (36 ND; 275 6 8, 25 (s, 3Hb(m,2H),3.65
7.35 Nfailed (s, 1H), 4.2-3.6 (m | CF3 \| 0 LZDINH HTS
4H)| 3.55 (dd, 2H), 3.3-3.2 (m 4H} 0 31| 28 ND| Z48B2H),3.15 (m,
6 8/15 (s, 1H), 7.35 NHZSCZ N failed (s, 1H), 4.2-3.6 4y
(m| \ O]~)NHHTS 4H),| 3.5 |dd, 2H). 3.43.2 (m 4H)
0 20 22 ¢dp; 299/ 301 Br [Nidoai| edds ND; 289 | 86.48 (s, 1H), 3.5-
\\ N failed 4.0 (m, 6H), 3.3-3.1
© NH HTS (m, 4H), 2.35 (s, 3H)
0 320 36 ND; 275 | 58.25(s, 1H), 7.35
c \GHLN failed (s, 1H), 4.2-3.6 (m,
Fs \
o %NH HTS 4H), 3.55 (dd, 2H),
3.3-3.2 (m, 4H)
0 31 28 ND; 286 | 58.15(s, 1H), 7.35
NH,O r@/lLN failed (s, 1H), 4.2-3.6 (m,
0 NH HTS 4H), 3.5 (dd, 2H),
3.4-3.2 (m, 4H)
Q 20 22 ND; | 299/301
Br \\ N failed
© NH HTS
= 0 140 51 ND; 233 | §7.58(dd,J=2,0.5
%}/MN failed Hz, 1H), 7.26 (dd, J
\_6 \%\NH HTS =18, 11 Hz, 1H),

6.86 (dd, T =2, 0.5
Hz, 1H), 5.70 (dd, J
=18, 1.5 Hz, 1H),
532(dd, T=11, 1.5
Hz, 1H), 4.20-3.62
(m, 4H), 3.62-3.58
(m, 2H), 3.25-3.18
(m, 4H)
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O NH HTS 0 140 51 ND; 233 8 7.58 (dd, J = 2, 0.5

failed Hz, 1 H), 7.26 (dd, J e(N O NH HTS = 18, 11
woH2008059938 6.86 (dd, J = 2, 0.5 Hz, 1H), 5.70r¢Mus2087/083330

=18, 1.5 Hz, 1 H, 5.32 (dd, J =11, 1.5 Hz, 111),

4. 203 62— 4323 584 2HGS S B55ey 18 SO
4H) {39 WD 2008/ 957938 F’C'|47§U5200%1/ 088330743 2%87\|D; Eg.ﬁl (s, 1H), 7.08

S 7/81 (s, 08 |_ N flailed (d,faled I Hz, I HyLJT=1Hz, 1H),
- \4.18-3.52y (m 4H), C 3/59 (m|2H), 3. a}
320 fun a2 an oy 2 O S NP T Elea62 on am,

4H)| 0.95 (t, J =7 Hz,| 3H) |ci 0 2|8 2.4 ND; 241 6'sN(m, 2H), 3.30-
NH flailed HTS 0 8.3 16 ND:| 225 Nfailed |\ NH/HTS 0
20 4.9 ND. 366 Br N failed 3.20 (m, 4H), 2.40 (t,

J =7 Hz, 2H), 1.60-
1.44 (m, 4H), 0.95 (t,
J=7Hz, 3H)

o 0 2.8 2.4 ND; 241

S N failed
\_o
NH HTS

Q 8.3 16 ND; 225

S N failed
N
NH HTS

Q 20 4.9 ND; 366

Br \\ N failed
° NH HTS

F 0 35 27 ND; 225 67.60(d,J)=2Hz,

" N failed 1H), 7.59 (d, T =2
\_o %NH HTS Hz, 1H), 4.18-3.65
(m, 4H), 3.60 (m,
2H), 3.22 (m, 4H)

NC o 25 14 ND; 232 57.85(d,J =2 Hz,

X N failed 1H), 6.95 (d,T =2
\_o %NH HTS Hz, 1H), 4.25-3.63
(m, 4H), 3.60 (m,
2H), 3.24 (m, 4H)

0 21 9.7 ND; 241 | 87.83(d,J=1Hz,
N failed 1H), 7.16 (d, 7 = 0.7
\_o I HTS Hz, 1H), 4.20-3.62

(m, 4H), 3.60 (m,
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\ NHHTS Br FO 3527 ND, 225 S 7.60 (d, J = 2 Hz,
N failed 1H), 7.59 (d, J = 2 eo :bNHTS Hz, 1H),
W@ 20810379865 (m 4H) 3.60 (m 2H), 3.22 (m 4HCT/BS2007/083330
25 14 ND; 232 S 7.85 (d, J = 2 Hz, N (b 1H, 6.95 (d,
J = 2—-NHHFS—Hr—tH—4—25-3—63—{m—4H-—3—60
2H) | 3.24 (m 4H) 0 21|9.7 ND. 241 £ 7.83 [(d, J 8§10, 3.285.19 (m,
Hz, | ci Nfailed 1 H, [7.16 |(d, J =[0.7 \ N HES He, 4H)
1H)| 4.20-3.62 (m 4H),| 3.60 (m 40 WD 2008/ 057938
PCT| US2007/ 083330 2H), |3.28-3.19 (n}  4H) | 0 89 90 ND
208/88.79 (d_ 3 =1 7 /17 Nfhiled I H 6lg0
(d, |3 = 1.7 D-NHTS Hi, PH)| 4902 [ddD:y | NeP8 | 08.79(d.J=17Hz,
=12, 7H2, -8 (dd, |J = 12, 3 Hz| diled)| 3.90)|(deh, 6.80(d,1=17
3 =]13, C8llte, 3.95 (dd, J =13 4Hz 14,358 (m
oH) | 3.29 (m 10 36 21 |ND; 225 6 HES0(|d, J=1Hz, Hz, 1H),4.12 (dd, J
=12, 7 Hz, 1H), 3.99
(dd,J=12,3Hz, 1
H), 3.90 (dd, J = 13,
8 Hz, 1H), 3.75 (dd, J
=13, 4 Hz, 1H), 3.58
(m, 2H), 3.24 (m,
4H)
o 36 21 ND; | 225 | 67.80(d,)=1Hz
e N failed 1H), 7.78 (d, T =1
\_o L HTS Hz, 1H), 4.21-3.62
(m, 4H), 3.58 (m,
2H), 3.21 (m, 4H)
5 140 | 48 ND; | 231
\\o N failed
0 50 40 ND; | 232
= N failed
e
HTS
NC NH
£ o 65 14 ND; | 239 | 5624 (s, 1H), 4.17-
\\ N failed 3.65 (m, 4H), 3.57
© 1 HTS (m, 2H), 3.19 (m,
4H), 2.34 (s, 3H)
0 51 130 ND; | 257
FZCH\(j/[(N failed
© % HTS
NH
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FN

4.21-3.62

failed 1H), 7.78 (d,
(m 4H),

J

3.58 (m

1 0 NH HTS Hz,

2H) ,

3.21 (m

1H)
4H)

0 140

waA00BDs579281 N failed NH HTS 0 50 40 ND;, 232 PCT/HB108T083330
HTS P\ONC NH F 0 65 14 ND;, 239 6 6 24 (S

1H),

4.17-

oY =

N f arted—3—65 (4t 7T 0 z) N (M5085)
(m| 4r), 2.84 (s, 3H B T o, o DR | P @ I=2 e
failed @™~ 41 2008/ 057938 PEII[édJQZOOWO 33H) 6.96(d,J=2
0 48 69 208. 8.%2 (d,| J =2 Hz [ljz~ N fail.e
Y B v i Pk (A MOl L O /R - OB ECLR,
=8] 12 Hz, 1 H),73.91| (m [2H), 3.72 (dd,| J = 4-gl42H, 1H), 391
Hz, I H), 3.60 (m 2H), 3.33 - 3.28 (m [4H). Table 2
Strycture Rat Human a7|Ki M3 niz 1H NVR |CD30OD, | (m,2H),3.72(dd,J=
a4182 a4f2 Ki (MrH) 300 MHz [Ki O 31 9.9 15000 221484 pz 15). 3.60
7.75 (d, 1H), 7.15 A4 Hz, T, 3.
(m, 2H), 3.33 -3.23
(m, 4H).
Table 2
Structure Rat | Human a7Ki | MS: m/z | 'THNMR: CD;OD,
0dB2 | adp2 Ki (M+H) 300 MHz
Ki
0 31 9.9 15000 221 67.75 (d, 1H), 7.15
\O! N (d, 1H), 6.65 (m,
NH 1H), 4.55 (m, 2H),
3.55 (m, 2H), 3.3-
3.45 (m, 4H), 2.35
(bs, 2H), 2.1 (bs,
2H)
0 110 18 1700 232
N~
NH
o] 79 17 ND; 301
© N failed
\ |
o \H HTS
0 41 51 ND; 301
B \Ol N failed
L HTS
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e\O N (d,
(m 2H),

1H),

6.65 (m NH 1H),
3.3- 3.45 (m 4H),

2.35

(bs,

4.55 (m 2H),
2H),

3.55

2.1 (bs,

wWQRHos@723O 18 1700 232 N O 79 17 ND; 301 O |pr¢HUS®A7/083330

Br

fa
6.
6H)
N f
N

[
5

|JH HTS O 41 51 ND; 301 Br ONfailed | NH HTS 42
WD 20081057938 PCH-US2007-083330—01A0—42ND—285 O N
B 1800007255 8 Wiig (¢S 1H]
25 (jm  H 2H) faildd 15-3. 35 (m
0 (bs, 2H) ¢ 33 180 ND; 252 0
00 5.9 18 NDH02 o N fail ed
15 73 | 120000 | 255 | 7.10(d, 1H), 6.53
(d, 1H), 4.25 (m,
2H), 3.15-3.35 (m,
6H), 2.15 (bs, 2H),
2.0 (bs, 2H)
0 33 180 ND; 252
N’\O; N failed
NH HTS
—0
0 5.9 18 ND; 302
\H HTS
Br
o o 87 210 ND; 278 | 57.18(d, 1H), 6.36
“‘/(N ch)'\N failed (d, 1H), 4.56 (m,
n\ @NH HTS 2H), 3.58 (m, 2H),
3.40-3.24 (m, 4H),
2.30 (m, 2H), 2.18
(s, 3H), 2.05 (m, 2H)
0 68 96 ND; 236
s failed
NH HTS
0 20 64 ND; 236
Qor‘\N falled
N " HTS
) 9.5 21 ND; 236
O\\ N failed
N \H HTS
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o o 87 210 ND;, 278 8 7.18 (d,
H HTS 2H),
2.18

(d, 1H),

4.56 (m

W@ 20845938 2.30 (m 2H),
68 96 ND; 236 N failed NH HTS O 20 64 ND;, 236 o N

-

1H), 6.36 o N NH failed
3.58 (m 2H), 3.40-3.24
(s, 3H), 2.05 (PeT/B5D007/@83330

N ¥

[a¥aVal VN 4

N

L LITC

fail

ed

Bt Pl L ITC. Fa N a
N INCT T O U J.

jo) A’J‘. INLJ, y4re) e al Cd \I P rnro
43 W0 2008/ 087938 PCT/ 3607/ 04333 P29 472*ix 236 N
[o Il fai S g 25 83 ND; 26%iledN|failed| NH
HTS 255 olfailed C NHHIS |06.4 4.6
ND; NFE )N falled 0 86 BESND, 300 $ 8. 19
(s, 4H)} 7.3 o Nfailad (s] | Hy 1445 (d 2H)
v 7 25 83 ND; 262
QT N failed
" HTS
) 96 29 ND; 255
© N failed
\ |
0 6.4 4.6 ND; 239
F \O ] N failed
NH HTS
0 86 62 ND; 300 8 8.19 (s, 1H), 7.3
\OI ,@ failed (s, 1H), 4.45 (d, 2H),
NS0 NH HTS 3.6-3.2 (m, 6H), 2.27
(bs, 2H), 2.1-2.0 (m,
2H)
F o 6.3 23 ND; 333 5822(d,J=1Hz,
\\ N failed 1H), 7.50 (d,J=1
. ° N HTS Hz, 1H), 7.27 (m,
2H), 6.90 (m, 1H),
4.55(d,J =13 Hz,
2H), 3.58 (m, 2H),
3.42-3.30 (m, 4H),
2.31 (bs, 2H), 2.06
(m, 2H)
12 35 ND; 287
S \\ N failed
(@]
NH HTS
|
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NH2SO NH HTS 3.6-3.2 (m 6H), 2.27 2 (bs, 2H),
2.1-2.0(m 2H F o06.323 ND, 333 8 8.22 (d, J =1
wo2q08M57f938 | ed 1H), 7.50 (d, J =1 F \ O NH HIECTHES2007/083330
1H, 7.27 (m 2H), 6.90 (m 1H), 4.55 (d, J =13 Hz,
2H) —3-58—{m—2H—3—¢2-3-36 Ay — 23— s T2 H
2.06 (m 2H) 012 35 ND| 287 IF%H 'N]% 1V 380N HTs
44 M0 20 CT/ Jszoo7/ 083330 fafedt [1.6 ND; |3 80
Br po- d(NJ HIS Br 0 110{57 ND;| 239 6 7.63
(dd J Niled Hz, 1H), |6F82 (ldd, J 1| HTS
= 437 ENHid 1 =114 Hz 128 3 59
(m 3 3@1 (m 4H)| 12028 (55, [2MD: 2| 083Pm |2py-63 (dd,1=4,2
0 110 31<§?)k24 N failed [N NH HSgieq Hz, 1H), 6.62 (dd, J
HTS =2, 1 Hz, 1H), 437
(d,J = 14 Hz, 2H),
3.50 (m, 2H), 3.34
(m, 4H), 2.28 (bs,
2H), 2.06 (m, 2H)
0 110 31 ND; 246
© N failed
\ !
oN N HTS
0 13 52 ND; 255
© N failed
\ |
- HTS
Cl
0 77 10 ND; 255
N
QY w failed
e s
NH
o 75 52 ND; | 313/315 | (CDCl3)38 6.95 (s,
\OI N failed 1H), 4.60 (d, 2H),
NH HTS 3.55 (d, 2H), 3.38
B
' (m, 2H), 3.25 (d,
2H), 2.35 (s, 3H),
2.25 (m, 2H), 2.05
(m, 2H)
o 560 28 ND; 251
\O ] l\@ failed
/o NH HTS
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0 13 5.2 ND, 255 N failed NHHIS C 0 77 10 ND; 255

o0 NNfailed HTS NH O 7.5 5.2 ND; 313/315 (CDC13) 6
WG2®8/08%38 0 N failed 1H), 4.60 (d, 2H), NH HICI/8S%H857/083330
(d, 2H), 3.38 Br (m 2H), 3.25 (d, 2H, 2.35 (s,
3H) 225 (—2H) 205562856028 St
N failed HTS 45 \L}\oz 008/ (%7938%/ S2017/ 083330
o 28 26 faildd 11 1H HTS |ofi&d14 ND; 239 Z
N faile 220 47{ND; 244 o failed \1] QN
H HTS o %5 8.7 16 | o fail ed HTS
0 28 14 ND; 239
© N failed
\ |
NH HTS
F
0 220 47 ND; 245
— 9 N failed
NH HTS
0 35 8.7 ND; 246
NG \0 7N failed
NH HTS
0 500 62 ND; | 253/505
0 N failed
\ |
. NH HTS
o) 370 85 ND; 222 5 8.09 (d, 1H), 7.40
{%N' failed (d, 1H), 3.65-3.23
N NH HTS (m, 8H), 2.30 (m,
2H), 2.05 (m, 2H)
0 27 23 ND; 246
\° ] l\@ failed
NH HTS
NC
0 12 1.7 ND; 301
(e} .
< ] N failed
NH HTS
Br
0 65 31 ND; 236
05/U\N failed
N NH HTS
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NC \

w@pdosms088 1H),

)J)NH HTS o 500 62 ND; 253/505
o 370 85 ND; 222 8 8.09 (d, 1H),

7.

3.65-3.23 N H HTS (m 8H),

failed o F ~NH HTS

40 <\ "of\ Nf

2. BOT/{183007/083330

2H), 2.05 (m 2H) o0 27 23 ND; 246 o N failed NH HTS

NC ¢ 1217 NO—30t—o N farted  NHTHE S Bro,£5 S Hid

236| o faildi N NH HTS 46 V1O 2008/|0583g| 222 | 8633 (d 1H), 6.90
PCT/ US l 0 52(30 ND; 222 $ &ik3 (d, 1H),| §dONH),4.60-4.20
failed W\d.! 1H)Ji, [4.60-4.]120 @] NHTS|( H), 3.58-3.25

NH (m 6H), 2. H 2H), .05 (m %52 17 wo | (m 2H),3.58-3.25
2008/ 057938 PCT/ US2007/{083380 Sumary of | Bi ol 0gi|cakn, 6H), 2.30 (m,
Dat & Conpounds of Tables 1 and 2, rlepresentative |of

t he|present invention, 2H), 2.05 (m, 2H)
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exhibited inhibition constants (Ki values) at the rat
and human a402 subtypes in the ranges of 1 nMto 1000
wok00ans7938 nM t o 220 nM respectively, indicati nBCTUgi005083330
affinity for the a4(32 subtype. Ki values at the a7
subtype vary within tQe ran f nMto 210, 000
nM (in nany cases theggmnﬁ'sg%l@(’]&gga 33 nd

suf fi ci enCbipdunds hif dihablek FIOM@ih2,p1t¢f)re§dhfaﬁ9dﬂ lofl @heaf)reﬁéihe iéntion,

subtygﬁ 1o rrant Ki detern natiaqn)

conp§ B%edelﬁﬁabmc’fl sanstaats i yalugs) |at fhe| rat mrimaa &ﬁlﬂ subtypes in
acti i dingds of LiVefo 1 N

maxi mal rg’e?g 8 onse Eoo df:?:?%%J ?Eﬁel) nMUCé Qgﬁan%]rééég?‘%g’hh?%? tér%%)/}ongh
of  affinitydonthx iR subyppokswalies ahtlhc af iswheypesiahit wigies the range of
Cert Equql QELQ ﬁdoer%/l ?191%)09 ggs%s the E:gmgosu?ﬁss (%Sdotl an& shh%ﬁc'ent y in

t ask
N- ( Shighl t%ﬁéHanﬂ@cx%e dgcartp@m/ bubtyde fo Vardi K Q¥emdhatiod). Othese
octane (Figure 1 N-(5
chl oS8 FQmRopNdY @@rbatéﬁ yalatively Jitds Benetiringl atisitpateithpribe dnman
e Fi 59 K 0

nd GOE (FRoHST BBfbdnll esBongt R il bt B B0 of
tlhe s n@ftimdacspmésamjmp@trehwyypcsf the conpounds of the

present reatin nitive deficits,
attenti ong%(r?aé& ng%n elfleéCI and g i V\C]etr (f %essegﬁ?j ﬁ}eﬁ\@%gfgnﬁu& both
of t |N|e(§echldmﬂrrammjdsarlﬁdmyl)l$l,ﬂma}zabh§bd16{p)8 O]Jdﬂ&eg(ﬂlrgﬁ@m) agd N-(5-
is il]lus v I esent ntion and is not to
e EURRTF Tt Gaboril 7 Rirnaeab S e (b pargecive in
def i o@&dinkys,tdne.1f /ngéﬁidﬂg?a ﬁ'algﬁklg A&pectiglly WL hiS pRAUdEY &i®RESof the
of the claims to be included therein. All patents and

poibl PiEisagyotead mefeapy)eef the qmpeimds afethp reesepfoingientign iy treating

D000, SEEEs AR blesBtd hiien AL kbl BIGRS porcifls tPihese
r epr esaprusds fiashlﬁmmhttrw}d ONCy HN Fornmula |
wher ei n has t he val

het er oar yT % F8tE énBs! ZIHSt?aP?S‘?‘nO? e brjﬁegg ﬁn%f““i" et Snget to be

3- f uca@istrhed e& lﬁ?ﬁaﬁg) khekeof.4- T‘BX @Mﬁt}ﬂn is aeﬁ’ﬂeﬂzt@l thé following claims,

3 i soxazoly - 1 soxazol ){) - soxazol
zyltg)ggl&yeg%q: 0 2th§, rlaims to bg ingluded 3X1§, patents gndqpublications

oxadf [
oxediagRinNtin o hnaEaLL f;ﬁf&@é ﬁft@%t Ry [ s
1, 3, 4-thiadiazol-2-yl, 1,2,4-thiadiazol-3-yl,

1,2, 4-thiadiazol -5-yl and 4-pyridinyl, mhich

het eroaryl groups are optionally substituted with up
to three non-hydrogen substituents independently
selected fromCl _6 al kyl, substituted Cl1.6
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al kyl, C2_6 al kenyl, substituted C2_6 al kenyl, C2_6
al kynyl, substituted C2_6 al kynyl, C3_8 heterocyclyl,

wa aesns1ss ed C3_8 heterocyclyl, C3_8 cycl oal kyPCT/US2007/083330
substituted C3_8 cycloal kyl, C5-10 aryl, C5-10
heteroaryl, substituted C5 1%la |, substituted C5-10
heteroaryl, Cl1 6 al kyl-C5-10 ary ClL 6 alkyl-CS-1o
het er oar yl., Csmbahﬂimp&@bnﬁﬂaﬁFMAP C5-10 aryl,
substituted Cl1.6 alkyl-C5-1o heteroaryl, C5_10

aryl-Cl1_6 alkyl, C5110 heteroaryl-Cl_6 alkyl,
substi tuted %_12&1&- Cl 6 al kyl, substitut ed Cs-lo

het er oar yl . hal o, -O?', -NR R', -CF3, -CN,
- N, . -N8YY_Q(=ONR R, - NR (=OR',
-Q(= kQ[R , -O(=OR, -O(=QNRR',

SR, -SO2NR R", and - NR SO2R', where

R amd R a i ndependently sel ected from hydrogen,

Cl 6 aIk C3 8 cycl oal kyl, C3_8 heterocyclyl, C5_10
aryl, gqteroaryl or C5_10 aryl-C1_6 al kyl, or

R and R' anél1 the atons to which they are attached

t ogewhencinciahasf the wvalae GBO &r Hetdrek Oy yscd hﬂemamlggroum eros¢mfrom the

the term sti.tut.ed” as I | ken

L by BB of 2ihREH, K. 2,85 EPR o) Sodpt SO, 4
al kylsakazblyl,al kwokebBt,0ar,y k-oxadiytotb Ky ﬂﬂ,d oxadiazol-3-yl, 1,2,4-
Egtr :r O%k%}/%)l_%_éﬁ/ grthlagfgldeﬁd}gl%ﬂ?}%batéﬂp%z%%yl gisgéﬁaolymﬁﬂp@thlazolyl

gr OUBﬁsotlﬁézogﬂ) hig; Mﬁﬁiﬁszﬁgi | 2a%€araiaéalaey18ﬁt luShibdigsoR @fyl and
49 WD 2008/ 057938 PCT/ US20077 083330 he conpounds

accofrevginylo Wéllchl hﬁqoarbmﬁ@lms rere npmgllx h@smated evigf up t@three

1, a I se
gr oug&h %réf%? ur an or gg%g%%ysleg&gdj grglglz dréyﬁﬂfﬁ’ " .o
4- oxalkyl ¢h a&elqok,asnbdtiyuted B¢ slbargt, dl,)lalkydyl, substitaed|Gsk alkynyl,

5 i's I 0 azpl
§13 %thgﬂyog%c(]}g[ g;ib)§ 1tu%<(3§l%23 t%%cggﬂyhz%;rg @cvlalkyl substituted Cs.g
2 t hb}&l’cﬁlkyl, : 05410 tdﬂyl,aml,oyhete@mﬁrhls@B@lWéd 31 &91, Ndubstltyd Cs.g

4 |s t hi i sot hi azol

| |
CTRa Cas @IkYECon arsl, 61 ikl Gy Beggpanl gybstituted Ci s allyl-

1Zé hiddi @BQlmead Yt 2 .
heter%grylﬁ ﬁg% arée1 60?)??’10%5 yétés?%dt})%lli lcts\lw %hv%? auﬁyl Cso

t o t beterearyons dkndr wetitutsdiB's o itwle(htesalk}ahmwmdwﬂ Iys heteroaryl-

sel egt e C i u 1 _ "

el oE ST BL CORD SRR GrR VRN, sl S0 SR i oy -

% g NMPNRIG=QJR" Of@f{ﬁﬁ)}{'t-@(@@mm‘ -130(’*0)& W@)'NR R‘l' LNR'@( GHOR",
e u rding to any one of clains 1 to

aher SRR PENFOER Rl SR8 Ve fand & aﬂ%@d@@ﬂ%ﬁh gelected

aCCOfr&hnEydEdgeﬁmEl paﬁ(}’prﬁgl éycﬂﬁlk}l t% 31’16'[%8’6 ds% drﬁ Cs.10

2- furanyl substituted wi rpoun
sel ebat@earyk gnfsihengCou plk@b 195 IRSFUI“hB\" end the atoms to which they are

N- (fé{fa@ﬁbd%oé/elﬂfe?egl%%)ate’_ Ketgﬂo%ﬂp hﬁé’,(\v!/l%relu?’ th% Té:l)lno%ﬁ]%ﬂﬁl’ted”,
as applied to alkyl, alkenyl, alkynyl, heterocyclyl, cycloalkyl, aryl, heteroaryl,
alkylaryl, alkylheteroaryl, arylalkyl and heteroarylalkyl, refers to substitution by
one or more alkyl, aryl, heteroaryl, halo, -OR' and -NR'R" groups, or

pharmaceutically acceptable salts thereof.
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N- ( 3- net hyl furan- 2-yl carbonyl ) - 3, 7- di azabi cycl o
[3.3.0] octane, N-(5-nethylfuran-2-ylcarbonyl)-3,

wQq2ab8azmbs cycl o [ 3. 3. 0] oct ane, PCT/US2007/083330
N- ( 3-chl or of uran- 2-yl car bonyl ) - 3, 7- di azabi cycl o
[3.3.0] 05 t?ﬁ‘edomp unds acc dm ocl i
N- (5- chl or'of uran &9 n%/ aém'} gpgggbl cycl o[ 3. 3. 0]

oct amehas the value of 0 or 1 and Cyisa C5 10 heteroaryl group chosen from the group

f uran-2- Icarbon |).-3, 7-di.azabi cy
[3 3 ]%gl?agﬁ or 3- fu anyl, 2- oxa%/olyl 4- oxazol}% -oxazo(fyl 3-isoxazolyl, 4-

N ( 5151@&%1311 ur @Jﬁbozazy)ly@ ar porydxhdidsol-291,aZ BBUCKEdiz0l-3-yB- 0 2,4-

octa

N- ( 4%#&%91 $-0b 2nthipzelyle 4rthigeaiyly Sahizzodilad-isethiazelyb 4-isothiazolyl,

[3 35Ql&ﬁaz%ﬁ5ﬁ134t diazol-3-y1, 1.2.4-thiadiazol-3:y1, 1,2.4-thi -
N- (5- (2- pyridinyl) I?Jr%zr? 2yy |'Car (laanil S) 3y % a{zlg lflzcoéglyland

[ 3. 34@Qyridoylamdijch heteroaryl groups are optionally substituted with up to three
|N;) ( [5 g&gﬁycgﬁfglereltshysﬁl e}ltfs cﬁepen%eﬂ‘cly sele ctedn ¥r02n 8’1 Jall%ll as%lgsl?{tl%&f Cis
N- (f alk§inhde yng & | p@lﬁyﬂy) s@sﬂtuxéuaztakphml o[ 3.3.0] octane,

N- (oxazol - Zeryl car boH - 3, 7-di azabi cycl o[ 3. 3. 0] oct ane,

N- ( oxazol 3-47% cempey WOPrdsngrtomagaé@ray\&hw%nssQa

octane, N’I(h@’é@ﬁlﬁl{)ung a}zféo?ﬁﬁ%’%r%&)ong’ of il qzté@' Wi n is 0 and

[3.3.0] octane (i soxazo [ car bonyl) -
7- di &7ab}-8yayb [ 3. 3. 0] oct ane,

oot ane. - R TSR ) FEXTGHG Bl T dhetpin Oy is 2
[ 3. Sﬁgémrd:m@mmed Wllth halo. . I
- |.azZ icyclo
1503 0] ook drEoAn eSO e S b BRE 0 053330
N ( SNn(e&rbm;ylcaﬁb&ﬂﬂpB 75hdéhl§ié‘§cbf?!‘y b?ou?ang di azabi cycl o

[ 3. 3. O oct ane, oxadi azo
_yI c Nr@apghytiugnz- HP@J’Q@M)@H@{@ICXC@P Pperne;
N- ( 1N2<s4n&mﬁkﬁzzaylca‘}bwys@rbefayablcyao% Fgaaki cycl of 3. 3.

0] octane
N- ( 1N3c3zphbm@maa*zo{lcamméﬁbbmbl)cy@o[%Mh]mm cycl o[ 3. 3.

?]3 gﬁto Qﬁ{orof[}#aﬁbfyl(%{b% yl% 3)6' cﬁ@’agg}rr]d&[% fi:%)]octanI azabi cycl o

N- ( t NH@zodmefusahQayldaobonyl)-3 3 -diadbiagddB 3y0jbddtane,
[3.3 § cta

N (t G?m%ﬁg?fl@a’fl%t?ﬂ?iy])) -3d-diazgbicyclel3 \Pdens. 3. 0] oct ane

- glNé s;)(afxtwfa@alz ~yicarbdngl) BoM¥ihlabRydlo@i3aRadumey ! 0
OCt ane
N- (i NP tz-ayadiny)fypeariereny))-3, 7aliavebigxain(33 dlastang. 3. 0]

th( Ia§05 }zlie?% ethgn;ﬁfuran—%—g cafb)on%}) %,7 éhagg‘%l%yclo)p I’) O%ogtage 0]
oclt aNe(tf)uerﬁ Yic2rbdnyt A3, a«llaazlntb};c&[S 3. O]octgne

ylcarbon Cl o . oct ane,

NF ( 1ﬁ2(0ﬁa2¥in‘% Xg?’fg%‘i‘)aﬁ?}aé F%’8’|‘?£ﬁ?33'8]§?tl7gedi azabi cycl o
[ 3. BNQbmbHﬂﬂcarbonyl) 3,7-diazabicyclo[3.3.0]octane,

i adi azol - 2-yl car bon 3, 7-di azabi cycl o[ 3. 3
O] o]gt(ﬁi‘f’éo ->KlepBomidi» Frdwzgh%#og%%&} O?t?‘%eﬂ di azabi cycl o

E ﬁefpgg]ls_o%bran%am&%oﬁ%maklofﬁé OpcafEept abl e salts
N-(isoxazol-4-ylcarbonyl)-3,7-diazabicyclo[3.3.0]octane,
N-(isoxazol-5-ylcarbonyl)-3,7-diazabicyclo[3.3.0]octane,
N-(3-bromoisoxazol-5-ylcarbonyl)-3,7-diazabicyclo[3.3.0]octane,
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7. A compound selected fromthe group consisting of
N- (furan-2-yl carbonyl)-3, 7-di azabicyclo [3.3.1

WO pwRasm®3s N- (3 PCT/US2007/083330
- et hyl f uran- 2-yl carbonyl ) -3, 7-di azabicyclo [3.3.1

] non
(5o eC RSPt S labeait ] bR flesne (3.3,
] nonahd,2 4 oxadlazol 3-ylcarb0nyl) 3,7- dlazablcyclo[3 3.0]octane,

N (3 gﬁi@l O£ -0Xa 1azgl g yl}éarg %o3n yd aza%mycloba?az gcl:tg eCI o[3.3.1

] non
N- ( 5ae0l 04-05ddi26E2 yArbyDOT Y ihzabicheld] 30Z@Bbéenec! 0 [ 3. 3.1

] nonane, o
N ( 3 MNottieipesi-drydgarbpnyl)-3 frdiezatyicycla 3.3 Odnctarabi cycl o[ 3. 3. 1
]non _
Qﬁgmﬁ%%ﬁPgﬁﬂgnl ggr %ﬁ? ?*%39°§F§?%bucyc|o[3 3.
1] nohhﬁbazol-lﬂ-y@e&rh@hﬁwJ7fdlazabn€®lq[l3 3&ldomy, ) -
7-di bi.c . 3. nane
(5 sog@%zo%?—x‘yce%pw%ﬁ%?ayz?bem%e-P;o.czszw,- di azabi cycl o
[ 3. SM(lédﬁﬁmhe-ylcarbonyl) 3,7-diazabicyclo[3.3.0]octane, . .
|N;.)( Fy(éhen%/zlqg |01)1}ffl)u.‘r’o 9%1a22al¥1|cy% or[3b§)8}i)cza;1§' 7-di azabi cyc

N- ( f w@rzzﬁtwdd%mbpwér))o@y 3) ﬂuﬁm@yem pdi]setéqe% ] nonane,

N—(oxazol 2-yl car bony di azabi cycl o [ 3.
]nonﬁh@;»4ﬂP%%%Q&%mebvn@bﬁ%6ﬂ@¢§%@b %@b@@mncyclo[
5 MR LKA i 508 dn,

N- (i sxbepamdumsylgalrm'ymﬁydlazamcyel&[a émdmtany,cl ang 3. fhafmaceutically
]nonane oxa%ol 4-yl carbonyl ) -3, 7-di azabi cycl o

[ 3. 32CHAYR é#é e1eo

N (i soxazpla Eonydoand Sayed)from the gioag adtisiedad 6F [ 3. 3. 1
] nonane, 51 WO 2008/ 057938 PCI/US2007/ 083330 N-(3
- br oPbiféaxaiacbenyl)-3 Jrdiezabiryclol3 3 1dnonsngbi cycl o [ 3. 3.1

1 nong&n@.m&ififhran-2-ylcarbonyl)-3,7-djagabicyclo[3.3.1
- met hog%yrlnso})aa?gl gcar Olgr)bon afa lcycogjl ]g r|lacr:1§'/clo[

3.3. N- QSrmﬁbylﬁlran- -ylcarbonyl) 3,7- dlazablcyclo[3 3. l]nonane

N (1 bi | of 3. 3.
¥ noraa il 3R E B ot s hagRR: 7
7-di Nz(émhkyﬁhmn{zgyl&rﬂon}rhcmmazablcwm[3 3.1]nonane,

]1 ngn4n(§)i)argrlno ran- 22 yl(\,/ | l():oanryB%nydlaza%lcyclob%zl I?An% e?l o[331

N-(t e @M&m@ﬁdﬁh%ﬂ&ﬁ%ﬂyh 333 Zlaﬁbﬁ?@m.qygh&{aﬁe 3.1

] nonane, t hi azo char . 7-di azabi cycl o
[ 3. N-(f- rpa- 2-ylcarbony) 3,7 d1azab1cyclo[3 3.1]nonane,

N-(t R @48! lpK? 1){;'1%1%19 9;§¥+a)rbo%ylg'3d7l &éﬂ@ia&‘é{&[b% 1[]no%a1:r)’e 1

] nonane,

-yl c&fr(ﬁdplydnyle&yﬂyl)ﬁnazabdaay@hyi)-pg Bazhbibyrdari3Ad Jnonane,

]N;] E)Ina r}lzilla- 3 cathoXylj:‘;;1 5%°aszllyc?d[Z3 qﬁn%rzlaiangl cyclo[3.3.1

N—(lNthMﬁzmhaﬁﬁmhﬁﬁmDQmMM&qakf3§up@ﬂﬁhcyclo[3 3.

]non%*@ﬁ?ﬁb%d?@@°§ﬂ¥§ZéWﬁ@%?W¥ﬂ%3?hﬂp%%ablcyclo [3.3.1
1 non&O@xazolNs lc;rboérl)‘h ?Qhﬁ%l@%ﬁ) 3.3.1Ronaflecar bonyl ) -3,

7-di azabi cyclo nonane
N- ( 1NJ(is¢xazol- érdlcali)onylm 9+dwab1m$d[3 3.3)npnatieazabi cycl of 3. 3

1] RIQ(I?S%Qaez’ol-4-ylcarbonyl)-3,7-diazabicyclo[3.3.l]nonane,

| N-(isoxazol-5-ylcarbonyl)-3,7-diazabicyclo[3.3.1]nonane,
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N- (pyridin-4-ylcarbonyl)-3, 7-di azabicyclo[3.3.1

] nonane, and pharnaceutically acceptable salts thereof
w@2008kg7980pound N- (5-chl or of ur an- 2-yl car bonyl P€BUS2007/083330

di azabi cycl o[ 3. 3. 0] octane, or pharnaceutically

N e DRl SoLNOEER - THESRIRE K ponane, o o

1 ] ndhGrestharyipheoiykatbbod)-3,J-dimzaspichbl 2 1 hahdns,

of - CRA e el et h RS e b MereRec Lanont

11. AN-(ethothdib]-3- pleabm@gu ,PliagMidytiaf3. NBhMRAHS syst em
di sorders conpri sin nmnistering to a mamal

need Nofl. Strexpdiazeld-Hepbonyh- ﬂréxaaa&wﬁlp@aﬁ }lgonage.f ect Ve
anmURE Rzt B?l ??:@‘3’ -ALAREHAY 3 Podtile, ONE of cl ains
1to 9. 12. The ne of claim11l, whefein the

di soﬁ‘H@hiaz'Oé-4S/édaéIonﬂd+3f7Fd)mablh3@10[§]Bdﬂrpnam:ns| sting of
age | d cognitive
par s oS ar R I R pBpdpeonact

AIhZ hN-(i“ﬁ)lthl&OﬂB-%fﬁ:ﬁﬂﬁh)){l) Semldz%k;d}gl@?gB Tmondn@dement | aI of

t he ei.me pe). . Lew ho enentia, vascul ar
demaﬁ (.Sé’ Ia ?y"éPyl k53 drdgealugyc Y"H 7-6/8nangy ps denent i a
Conpmﬁsotlﬁiz‘bﬁﬂ-tylcﬁﬂoﬂﬁf L] qldﬁaz%l@ﬁ[ 8 1 nofdneent i on

deficit hyperactivity di sorder’, dyslexia,

schi 2o@Ks ﬂiwahazglcwlwbm@rﬁ T-diapabicyrlor Hiblronsnel

peT R0 5 SHYENG Y406 PRI A herein
the o @cﬁrﬁémadmdsbylembwl)ﬁ bmazdrb@cyglp@mllume,su ng of

mld zhel mer

at t erlﬁ &’8‘% ' %a’e‘f"“yfjss oélazeaﬁwycr%ﬁ? ﬂé%‘mﬁnet i V 33 r%%’?ar%“t%cauy
and a@ﬁptaslsealtsahee&frrermry i mpairment. 14. A

phar maceugi cal conposition cqonpri sij S activye

i ngr edi en% a thBs apeutPRBIYY ef f e]gt(?\?@ %92‘56‘?‘712 -ylsprbgnyl)-3,7-
CoNp ARt FeHH. ﬁO]B&aﬁeo O%Hén{?dlgutﬁ:%llﬁic@éﬂi%lésatt?thel%of In

associ ati on with one or nore pharmaceutically

acceptabl® diludms, exempiusdts aNdfohlofofiesan-2-ylearbonyl)-3,7-
L R e

medi canment0. ﬂme dfrthateompiundfac@edihg & ameoncoefSclaimstietm 9, in the

di sorders. 53 )
manufa?lcture of a medicament.

11. A method for treatment of central nervous system disorders,
comprising administering to a mammal in need of such treatment, a therapeutically
effective amount of the compound according to any one of claims 1 to 9.

12. The method of claim 11, wherein the disorder is selected from the
group consisting of age-associated memory impairment, mild cognitive
impairment, pre-senile dementia (early onset Alzheimer’s disease), senile dementia
(dementia of the Alzheimer’s type), Lewy body dementia, vascular dementia,
Alzheimer’s disease, stroke, AIDS dementia complex, attention deficit disorder,
attention deficit hyperactivity disorder, dyslexia, schizophrenia, schizophreniform

disorder and schizoaffective disorder.
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13. The method of claim 11, wherein the disorder is selected from the group
consisting of mild to moderate dementia of the Alzheimer's type, attention deficit
disorder, mild cognitive impairment and age associated memory impairment.

14. A pharmaceutical composition comprising as active ingredient a
therapeutically effective amount of a compound according to any one of claims 1 to
9, in association with one or more pharmaceutically acceptable diluents, excipients
and/or inert carriers.

15. Use of the pharmaceutical composition according to claim 14 in the

manufacture of a medicament for treatment of central nervous system disorders.
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