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WD 2008/ 023258 PCT/ | B2007/ 002445 Pl PERI DI NE
DERI VATI VES 5 FI ELD OF THE | NVENTI ON The present

WO pwsri2e$ rel ates to conpounds, pharmaceut i caPCT/IB2007/002445

conpositions, therapeutic conbinations, uses, and

nmet hods of therapeutic treatnment. 10 BACKGROUND Drugs

that inhibit the reuptake of the nonoan ne

neurotransmtter norepinephrine (al so known as

noradrenal ine) or serotonin froma synaptic cleft into

neurons are useful for treating diseases and disorders

nmedi ated by the reuptakeDERRs& &; di seases and

di sorders |ncluaé]ﬁ%8fe55|on generallzed anxi ety

di sorder, attention deficit hyperactivity disorder

( ADHD) , fibronyalgia, neur opat hi c pain, urinary

i nconti nence, and schizophrenia. Atonoxetine is a

nor epi nephri ne regELBIOF THEINBERTONt hat i s approved in

the United States for treating ADHD. Anitriptyline

venl af axi ne, dul oxetine, and m | naci pran are

nor Sy RESERtinyentig, EP'aéeér"?)F%‘?ﬂoH“drse‘ffﬁfr%ﬂ?g tﬁcﬂﬁP'ﬁP‘isﬁ'P%S t hat
thérapeatistoobdatding,| usys, beemetB@iswsberapauticiréatrtnedl trials to

treat fibronyalgia, which is one of the npst conmon

di agnoses nmade in rheu to:gaical practi ce. Reuptake

i nhi bitors have al so T8 in human clinica

trials to be efficacious for treating neuropathic

ga' rbraé’sr thzﬁ@fhibntEH%QQFHdeﬁﬂﬁt,emoncgﬁlﬂﬁrn@urbtlé%Gm&B%| ety
1 SOr

R b SR A R
naveons eevpeuliatdreatingtdiseases andsdisprrerh naesiatasidy Aredreuptdie. These
diSlaSQ 8 G@ordusmedQ;es; HEgéME@E' delieh\israB0 sttcntiht defidit

t he |nvent ound 0 ornul a R7_ R6
g op Fte? Qo) JorN oy e i sty bepsigY. and
sREAYhrBROAPIMOGAAS a ngrepigensties rﬁw@@@tmb&m that iscapeievedin de
U@féﬂ @ta@@%rﬁr‘eé&mg 28Hb. AR@heMie, vaMaRiRE Huloxdtink Nl GrilhRPran

arg d%asf pPrg;E lla% %a‘%p Egrpto%%g taFe ﬁ?@to%r}ﬁjat Egﬁ sug%%gﬁg%%” Iy
used Rclinigy] trigls to-fregt ﬁqﬁg{m@fg\a which is one of the most common diagnoses
made in rheumatological practice. Reuptake inhibitors have also been shown in human
clinical trials to be efficacious for treating neuropathic pain, urinary incontinence,
generalized anxiety disorder, depression, and schizophrenia. There is a need in the
pharmaceutical and veterinary aris for new compounds that treat such diseases and
disorders.

SUMMARY OF THE INVENTION

An embodiment of the invention is a compound of Formula (1)

R
T
0]
H (1)
1
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wQa0x823288 R2B  R3B R7TA R4 R2A R7B R3A or

R6 i ndependently is H, halo, (Cl-C4)alkyl, or
-Q(Cl-A)al kyl; R7 and R8 i ndependently are H or F;

R2B, R3A, R3B, and R4 independently are H, hal o,

(Cl-A)alkyl, -CN, or -Q(Cl-C4)alkyl, or RZA and R3A,

or R3A and R4, may be taken together w th the carbons

to which they are attached to forma 15

1, 2-cycl opent enyl ene or 1, 2-cycl ohexenyl ene; R7A and

R7B i ndependently are H, F, (Cl-C4)al kyl,

(C3-C6) cycl oal kyl

- ( Chr &8hankosutiay dcteptdbh)emabgimdnikaal thepbenyl , or

(C]%géz al kyl ene-phenyl, or R7A and R7B optionally
Taken t oget her with the carbon to which t hey

are mca@ﬁearstqf"r@'&?rﬁ?'aat?m CG) cycloal kyl ; 20 R7Cis H,

( cf C@%ﬁB F‘Qeﬁgpené ﬁy %) CE/C(C:I 3 ;%h’enyl por pyndrl

(C]z@ G:ﬂblaf@-ﬂ ene- phenyl; each of the
qycIoEentenerne 1, 2- cycl ohexenyl ene,

(Cl A5 HIkRne, (C1- c4)al kyl, (C3-C6)cycloal kyl, and

- @B&@a@ﬂd%mly id mkguee(@@i@nsw dr SO(CHC%&!R‘M ituted or

substjtuted with froml to 5 substituents Rs; 25 each

pheri%flanpI epbm!’éﬂtﬂvwell'!sorlﬁnsubstltut ed or substit uted
2from 1to5 substituents RT; each pyridyl is

unsu dtituted or substituted with from!l to 4

substituents R ,each RS independently is F, -CH3,

- CF3, - Ch\gss- =0, -NH2, -N(H) CH3, or -N(CH3)2 2

% 1 B2007/ 002445 , each RT

i ndependent | d F, A, -CH3,g7aCF3, -CN, -OCH3,

- OCH2CH3, R¥NHY, oR*® N( H) CH3; ap rein at |east one

Bg R3A, Rg RR R7, and R8 is not

H, and X2 is not -CH3. '5 I'n sone enbodi ments, X2 is

R2B R%EZB,MAW, and R* independently are H, halo, (C4-Cy)alkyl, -CN, or

-O(C4-Cy)alkyl, or RZA and R3A, or R3A and R4, may be taken together
with the carbons to which they are attached to form a

1,2-cyclopentenylene or 1,2-cyclohexenylene;

R7A and R7B independently are H, F, (C1-C,)alkyl, (Ca-Ce)cycloalkyl,
-(C4-C4)alkylene-(Cs-Ce)cycloalkyl, phenyl, or -(C4-Cs)alkylene-phenyi, or

R7Aand R’B optionally may be taken together with the carbon to which
they are attached to form a (C3-Cg)cycloalkyl;

R7Cis H, F, (Cs-Cy)alkyl, {Cs-Cs)cycloalkyl, -(C4-C,y)alkylene-(C,-Cs)cycloalkyl,
phenyl, or ~(C-C4)alkylene-phenyi;

each of the 1,2-cyclopentenylene, 1,2-cyclohexenyiene, (C4-C,)alkylene, (Cy-
C,)alkyl, (Cs-Cs)cycloalkyl, and ~O(C4-C,)alkyl independently is
unsubstituted or substituted with from 1 to 5 substituents R;

each phenyl independently is unsubstituted or substituted with from 1to 5
substituents R";

each pyridyl is unsubstituted or substituted with from 1 to 4 substituents R";

each RS independently is F, -CHs, -CF3, -CN, -OCH,, =0, -NH,, -N(H)CHs, or
-N(CHa)y;

R7 OPEOB2007/002445
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R3A ; one of RRA, R2B, R3A, 3B, and R4 is halo, (O -
) al kyl, or -Q(Cl-C4)al kyl; and the remai nder of R2A,

woR2®s/0E2%¢ R3B, and R4 independently are H, hedDIB2007/002445

(Cl-c4)alkyl, or -Q(Cl-C4)al kyl. In some enbodi ments
X2 is R7TAR/B 10 R7C; and R7TA'R 7B and R7C

i ndependently are H F, (C - 4)al kyl,

(C3-C6) cycl oal kyl, -(Cl-C4)al kyl ene-(C3-C6) cycl oal kyl ,
phenyl, or -(Cl-C4)alkyl ene-phenyl; and X2 is not

- CH3. In some enbodiments X2 is RIA RI/B _RIC : R7A
and SRYBRaipdereadeaty is Bat-REr “Glist-AN 1 aPEHrC R0 NB Yini ch
they ar e -B{aehad to form a (C3- 06) cycl oal kyI and R7C
is H |n some enbod %} or
CI-B"’hefef‘P@&ﬁ‘?étoéﬁﬁ%l % RS (BRJR. FﬁlaP%RHsé‘Pﬂ'ﬁ;
and R6 'SanﬁszsnoQ CH3 -CF3, -OCF3, or -QCH3. In
some enbodi nent s, >$P>éA and R5B are each H. 20 In sone
enbddsmmodﬁ@mm ignsubstituted (Cl-C4)al kyl,
unsubstitutedphenyl, or unsubstituted pyridyl; R58
is H and tBhe carRon to which RSA and R58 are attached

is a secdnd ch carbon atom In sone enbodi nents,
t he stereoc try is (S) at the first chiral carbon
atom 3 2Qe8MN 28258 PCT/IBZOO?/ 002445 |In sone
enbodi ments i s Nl conpound 9 zgr Bél) se | ected from
the group condi’sting; @fe:ofR andR is halo, (C+-
c4 ﬁzyéo %ﬁ%ﬁ&aﬂ ;X dAtpggatm%%der olﬂﬁfl@ﬁégébs F@NTﬁB@ye\lnd pa(piperid
IHQ@PD@PI\W@I%HU@FO@@ %i@tkwo@(yoﬁﬂ'lr@ﬁé‘%x}) 6- met hyl - 3- (pi perid
ine;, 5
%E¥?rrﬁrgé'ﬁlf°)éwen ms hyl - phenoxy) - 6- et hyl - 3- (pi peri di
n- 3-yl met h79\x - pyridi ne;
- 2-f | uor o- phenoxy) - 6- et hyl - 3- (pi peri di
n- 3- yl met RBX pyri di_ne;
(S)-2- (2 4- %| uoand-IAeR Gk 9o B Tindepphdently a5 Pef i(@i-n- 3- v
CJ sﬂ@‘ g@s A cﬁ&yar Hé/dL(C?C4)alkylene-(Cs-Csfcycloalkyl phenyl or

(piperidi n-3-yl met hoxy) - 2- p-t ol yl oxy- py
(61 %}m}ene-phenyl and X< is not -CHa.

S 4. et hylo-.2- met hoxy- phenoxy) - 6- met hyl - 3- (pi peri di
ln(s %eeméod{r%enpsy% byridine; 10

(S) 2-(4-chl oroz?;oxy) 6- net hyl - 3- (pi peri di n- 3-yl net

hoxy) - pyri di neR
(S)-2-(3- chlormmphenoxy EhyI-B-(piperidin-3-y|net
hoxy) - pyri di ne; and are taken together with the carbon to

'igﬁzett“f‘yoé@fﬁaﬁe dicta }'Og'é% (Bshge?cyégglkyparﬁ?ﬁm-l 13- (piperidin-3-y
In some embodiments, X! is N and R® is H or -CHs,

In some embodiments, X1 is C-R1; R1is H or F; and R® is H, F, Cl, -CHj, -CFs,
-OCFa, or -OCH3.

In some embodiments, R%A and R58B are each H.
In some embodiments, R is unsubstituted (C4~Cy)alkyl, unsubstituted phenyi,

or unsubstituted pyridyl; R8s H; and the carbon to which R9A and R9B are attached is
a second chiral carbon atom.
In some embodiments, the stereochemistry is (S) at the first chiral carbon atom.
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(S)-2-(2, 4-di chl or o- phenoxy) - 6- et hyl - 3- (pi peri di n-3-y
| met hoxy) -pyridine; (S)-2-(2-ch

WO 20084023284 uor o- phenoxy) - 6- met hyl - 3- (pi peri di n- BEIB2007/002445

met hoxy) - pyri di ne; 15

(S)-2-(4-chl oro-3-fluoro-phenoxy)-6-net hyl -3-(pi peridi
n- 3-yl net hoxy) - pyri di ne;

(S)-3-[4-chl oro-2-(4-chl oro-2-fl uoro- phenoxy) - phenoxym
et hyl ] - pi peri di ne;

(S)-3-[4-chl oro-2-(4-chl oro-2- net hoxy- phenoxy) - phenoxy
met h'9 ISTm?)?rﬂ@df"?ﬁ”ﬁés a compound of Formula (1) sélected from thé group

cof§gting-of: 2- (4- chl or o- 2- net hoxy- phenoxy) - 4-trifl

uor O%?EZ%%ﬁﬂBS,Wé{QWB}#BﬁB% G-H'leﬁﬁf i ﬁ)’ip@ﬁdm-g Qﬁjne%gxy) pyridine;

S
( p%] oS W‘éﬂ m p(}xy)pﬁ B@tlhyldal (ngendmo’.} ylgethoxy)-pyridine;

phar @re-ithiaakimethaletenixakd-wetay-i3epipetdint3-wnets@dy J-pyridine;
ther (%95 (4-tHlorS-9HBor6: ngiyﬁﬁ %ﬁ:yi—@(pﬁ%eﬁm 91%@10@)-;:591%@“ la

(8 Bl il e S e R B R SV BeePaRes. y1 et

hox y(B)- Wﬁi@l—%@ipeﬂcﬂr& ylmethoxy)-2-p-tolyloxy-pyridine;
( S) @)-2A4-EhURLRHRRE BRI N - S ey IPEhIpdiidi- Byt Bk B e PY

(S B st-shiaie PheOB S HRENR P PO Y BB RYEISI et hoxy)

- pyr (SetRf&¢hloro-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-pyridine;
( S) @)-0-33, £ hkRE0-pRIBRS Yneth3r-£-Rideadih-Gly Rredro) ) FRidiRXY ) - pyr

( S) o8 B I PRB S BRENERY S PRer R BRIeoR By A t hoxy)
- pyr {Sitfiehloro-4-fluoro-phenoxy)-6-methyl-3- (plpendln -3- ylmethoxy) pyridine;
(S) -3 (224 6l1dr6-6-Audto-bhenbkyP 6@y i) perdirt-Bly R ok Pyridting)
”Et n G- Gior D)
ar, ?I( uoro(S Huoro 9(hej10>g) E)h(a\nmg/methlyi}1 p|§er|d'n Set hoxy)
pyr(,SQf -,hdechloro -2-(4~chioro- g methoxy phenoxy)- phenoxymethyl] plpendme
(S, Is)-2{pacnpIy2-Bethidxy Phadididtrifotpmepyiaperoymeyil di ne;

plée%)dm% Lihoxy-3- (phenyl - pi peri di n-3-yl - met hoxy) - pyri din

‘er eol sonmer A; (S)-2-phenoxy- 3-(piperidin-3-yf
met h&yI4-gyare- a1(%1@}oro -6-methoxy -phenoxy)-phenoxymethyl}-piperidine;

(S) - frarppbimpsceuticaii asoptiblSadiadagivn sHitthededf.| Met hoxy) - pyrl d
i ne;

(S) - I§§§rﬂé ?9" B%;@%%@ﬁ ngxnggﬁﬁggﬁg%ﬁﬁm% g'gl ne;

4 \WCOPEBELe53258 PCT/ | B2007/ 002445

(S) - 3- [ ( Ipy-2-4-Riobvemeydxodeympthedepiygridimtdaghéthgdy peyridioe; ne;

(S)-3-1( b;éw%obs@@wxw ﬁb@ﬁmmneﬁ,wlp}nd%perl di ne;
(S)-3-[(S 2( )& X henoxy) - hyI] pi pe
ridi ne: S)-2-(2,4- dlﬂuoro -phenoxy)-3- (plperldl -3-yimethoxy) pyr|d|

( S) 3 [ ( 5)-2-{F-@hiazey ptieobwy X §4 mipeyidipRemathoky)eytidie] - pi per i di
-2-(3,4- dlﬂuoro phenoxy) -3-(piperidin-3-ylmethoxy)- pyndlne

S
E)Sz | 3| Lé ifsl;_g (()2r-ghloro &ﬁuoro—%oerngxy?g ?plpenglzm 3~ ypmenhox% pynJ] rY L]-pi

(S) - 3- [ 2- (€3 242 atifllompprenpiy EPrpipe)idia-3fyimetory)phadinex y met hyl
]-piperi djSEQE)‘aZ phenoxy-3- (1 ~piperidin-3-yi- propoxy} pyndlne

(S)-3-[3 {hoxyzs &)henylI plpengln y?met%%/ y)- Byn(eilne reolso%eJ

peri di ne;
2- [ { (R) - 2(Si-P-unbaroxye3-thivetidix§-yiplethnxskpyrid(ng) - pi peri di n- 3-yl

- et hyl | - gysindingei-phe 3]( pendm 3-yimethoxy) pyridine;
2-1(S)-pi trifluoromet hoxy-phenoxy}

-met hyl ] - (?gm?aoxy ph i eﬁfﬁ')r?ﬁ’é’é %% cal |y acceptabl e
aci d addi ¢Sp- &m4 #ata-2-pheapephenoxymethyl)-piperidine;
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Anot her enbodi nent is a pharnaceutical conposition
conprising a conpound of Fornmula (lI), or a

w@basoe2etit i cal |y acceptabl e aci d additi on sal PCT/IB2007/002445

thereof, and a pharmaceutically acceptabl e excipient.
15 Anot her enbodi nment is a use of a conpound of
Formula (1), or a pharmaceutically acceptable acid
addition salt thereof, in the manufacture of a

medi cament for treating fibronyalgia; osteoarthritis
or rheumatoid arthritis; or a disease or disorder
sel ect ed (Froii§ )t h@-bgrayioyy-eheARysethligPirsfidingit t ent i on
deficit hgpersct-ydcbitodimenat@rethyll-ppemdieat hi ¢ pai n;
anxi ety; depr&ssi,an. I 34l TAI LED
DESCRI PTl(%%P@%%QT'@EﬁFﬁ% &%‘n‘%ﬁ?‘@m ,@eQ.d. 't he

i nvent i oﬁSM@)&d@-c&%thx%wm'@P"@m)a and

phar mac e ys)-sgHluyrodce-apdrabhedodg-pitbnaehiethyippipsrairies

t her eof, ods
of treal .<§E?%{?§%§”‘Jbr9§“ea“%§m§%re PR e B Mo AR

t he car bd®-+G-preer4Rsgo-rhgrgvireiiengraectivi-giesiidie; s a
second cla{{(B}-2-tard6metibryaphalem-(Rbgipaiduh-3R-Betttyd-pyridine;
different. Wygn RS5A and RSB are the sane, the car bon
to which R5A and RSB ar tach

carbon. | AHG P oG 24T PiERaHE e oty B e
synbmwk phBthacauticatpbesptableaidaddiion sdttreedoient of t he

f 1 A0 Mer erdddSinteh iEh pﬁ@%@ceuﬁ@%ﬁl gmtlogcmmﬁrsmg@rcorhpouhﬁ‘ of

B Al fnpem s oreetabaof andion sehneiTAMAR » rreans
pharmsicedicgllytacaptable @radtied hydr ocar bon chain radl cal of
fr owomt:,perﬁboeﬁ{ehg@guséagfao&&,hn@&)ﬁmwé ()i &dependent |y

oD st S Ss ohi a0 S dlep Rel AR R AR Bty oo
medidsgentiordrenting filpohalgiaiesteparthdiisior iedepleid @ghvitisyor jaglispase
ordisbier sefeti@d frofrihe grédptdansisTif of-dibltion ddlcithypdtacti®y disorder;

np un stituted (C -C4)alkyl are
n%qg%?;)pam,twlat Aepﬁssmn Iandsschors)hBeﬁyl n-butyl, isobutyl,
sec-butyl, and tert-butyl. Exanples of substi t ut ed

(Cl - C4) al kybensieEn BESCRIPEIGRGIHAIE NGERERR | sopent yl |

and 5 -CH2CH(NH2) CH3. In sone enbodi nents,

(CI 4)al kyl is -CH3, -CF3, or -CH2CH3. The terns

" 1, Eroipeimspisref BayIveien ingrde compounds eiiFgrayiafly Pithe” mean
pf%&ﬁdb@lﬂbé@llylaeceptibre&dlu aadition Qhitsttiuedt, pharhasgiticd borﬁbo,smons

respecti vel Each 1, 2-cycl opent enyl ene and R5A

ang mthagle PRGN APETHE S HEISEEE (eGP to which
Lifﬂtaré t8kd .éQSé@oﬁdﬂchfrgu%Jm étem %W értdq@ﬂé%ﬁ@sﬁ

|tuent i ndependently 1s F,
OORE ardROB-ae Wsamd\lmd)o@lﬂﬁn toovhich lnéesnaﬁq ROP Eeattpihesisaf
acWQ%LHo&Ht ed 1, 2-cycl opent enyl ene

In a drawing of a structure fragment, the symbol * % >

indicates a point of attachment of the fragment.

The term “halo” means F, Cl, Br, or [. in some embodiments, halo is F or Cl. In
some embodiments, halo is F.

The term “(C-C,)alkyl" means a straight or branched hydrocarbon chain radical
of from 1 to 4 carbons. Each (Cs-Cy)alkyl independently may be unsubstituted or
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are 3-0x0-1, 2-cycl opent enyi ene,
4-trifluoronethyl-1,2-cycl opentenyl ene, and
w@200803288/- 1, 2- cycl opent enyl ene. Exanpl es of PCT/IB2007/002445
substituted 1, 2-cycl ohexenyl ene are
3,3-difluoro-1, 2-cycl ohexenyl ene,
4-met hyl -1, 2- cycl ohexenyl ene, and 15
4- am no- 4- net hyl -1, 2- cycl ohexenyl ene. The term
"(C3-C6)cycl oal kyl™ means a carbocyclic radical of
from3 to 6 carbons. Each (C3- %c cl oal kyl
subsiieasiaviy &am| o ﬁﬁgbswéerﬁm%@ssybﬁﬂmeé Pe@ewyﬂ% R oflde-GRiet h
-CRS-QTHL, =00-NH, -BIH)SH], bLHAICIS),. Baaiples bhsibilistitest (C,-C,)alky)

ard REAREAR ool Bt oy, fudy, ol eftion exarbids

of pupstitite @y&@&b"r@fﬂ -CEp ec'@?@r'e pFERY 'sormtywm obut y! ,

Cleém-l(mpgomyln somB @mbytirhente (G4 4C,)alkxlasntiHg SChS orsCHgIH,t ut ed
l‘l%)te%ﬁglﬂ ﬁ)&eni’e‘vﬁerﬁe rgﬁetl Byclyéléﬁéﬁérgﬂﬁé} Pr)élan carbocyclic

ut anon- 0X0-CYyC utyl)
d"?‘y‘?'%o fiefruiasy uor o- cycl opentyl, and

3- cyane- 4- am no- cyckohexyl . The term

! - cycl oal kyl " neans a radica
wherein (C3-T6) dycl dal kyl is as defined above and
' ~ 4 ylene. A 25 P-C4)al kylene is
a str.-ght or dranched hydrocarbon chai n diradical of
from1lto 4 carbonSs and tsepaciielyr adi cal s of the

Eacf? 2@9&|@dekﬂéhﬁé’iﬁ ah&®y, Zjé@:lcﬂ\bxetnb@nesrﬁé%ecifns&bﬁtut@d S Hubstituted

i B s SlainS BBt diea (it sl vk e ad bRe
-O6th sO; tN:et (Mt of NEFH:).. E@mples eftﬁbstltqp@rﬂt%cyelamtensﬂamn
arS8Bgd-1 t%ﬁiﬁpenté%ﬁ@&ﬁd@ﬁfoﬂéthy& Feycropdritenyrefd:dnd - CN, 20 of
QQHB 0
SRS g 2"?yb'{° Bd H%Y aeNé%mgﬁg 7 Su“““?%%bh%gﬁ%% aﬁ are
3 o§Riept apydaReraine, 1mea»yb1y oBEopPETYge, and
4a’&mgomin@ﬂ@m }bﬁfoﬁ@ﬁéhyle;rﬁﬂd cycl ohexyl net hyl . Exalrrpl es of
su e
> etk ﬁ“ﬂ Ee Fa*@oa‘??‘ B Sl Il SRR TS oo
Ea(:h (@&:Co cgclqagcyb D pt{mnl'ﬂyyp}m%(pﬁ%tgd or gifstituted with trom 1 to
5 ﬂrbstmmn'&OE&M clighext indegdayénty 8 ANOH 008/, 028 268H;, =0, -NH,,
N@ggh Q{BEH ?Oéi%%egg{%ﬁ&b%ﬁmed Eé el c%c) ﬂ%lkaYé &@BFBEWW'
CY%‘Q’QHIM)(%\?H@W%?{E’ CYplEer | Eﬁfa'PPI‘%S ‘Efeﬁlbsﬁﬂ!ﬁeéll GoyFespelogliey! 2 2-
meligfi-cyvegrapid payelobutdnen-3{yGile. Gidpaldyyibtainys, 06, Stdiefiywhneny |
(Wyagggpggfgngoggﬁ" Q§&Q@%}tuted or substituted with

ent s ac Each g Cl- C%Qalk ene
substet®ntCr W}?J@Hﬁgﬁﬁﬁ Yg "‘Pf' megRs@ radigapher ")éN
(C3-CitiBloatky) js asldefhed abd(vbl)a@H% bormied £aN( (W))ﬁlkyl&ach phenyl
BBk Iénlé% sthd ?tP%Féq@f{é drbc%rboﬁchﬁ diradiGATSF fronrvd - Tl es

- 2
cagyons %%@P.r%w@&f ths kzmm@h%e %H@%@meér%ﬁ%ﬁzw,
caﬂbonaﬁdhéehpheﬁtm(ﬁym)al@leph emthe (Gai®g)cycloalikpidndependently are
unéulﬁhlﬁ@ﬁ Iopéinrbéftltuted-:%lﬁ\rﬂ%helsto efsuisiistd tdth Q‘Sjach substituent

s |
ndRPERaRE R Rt O e b Toa A5 DG g o N(CHek Examples
o AR (G ity SR Ioa kTBreRydorremmetny, 1

cyclokgtﬁ;th)ﬁ:@ &I%ty!p%ﬁ%d%y&&ﬁéxﬁ@tﬂl @Mplésﬁdﬂ s@mtituieber ei n
c,[chkgaﬁré é&ﬁq Nl tﬂ Sopoh @Igdcpo%roo%agbon
(rRsRfysre cY %al%‘yzf" P‘BB scyc?p§°p%81‘? K2 PO R
yledtny Ghen 2-(Faxokeycl@uEi-chy). @nt §+amindeyolerrigimetyl. may be
unsubstituted or substituted on the hydrocarbon chain
with from1l to 5 substituents. Each substituent
i ndependently is F, 6
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-CH3, -CF3, -CN, -0OCH3, =0, -NH2, -N(H)CH3, or
-N(CH3) 2, wherein the -OCH3, -NH2, 15 -N(H)CH3, and

WO N{o8iBp8 subst i tuents are not bonded to the ceCDIBR007/002445

that is bonded to the oxygen radical Exanples of
unsubstituted -0(Cl-C4)al kyl are nethoxy, ethoxy, n-
pr opoxy, i sopropoxy, n-butoxy, iso-butoxy, sec-butoxy,
and tert-butoxy. Exanples of substituted
O(Cl C4)a| kyl are -QOCF3, -0OC( O)CHS OCH20C:H3

I sopent oxy, and - OCH2CH In sone
enboﬂ?eﬁ%rm (CrCopliiereppayic yieanss e HQ ein “&ahsny'kﬁr 20
batdbdioe. (Cl-0,)akytape pwitecdh the (@<, )alkglede lsaEtM ndéduabate. Ohe

(C1%Eﬂ<ylg4e) éf‘h'd o phbﬁ&ﬁi ﬁ@%ﬂ@?ﬁi)} éfe hl%ugstltutedg'gubsﬁ’lﬁted @E@fron‘m 1

ed
OB Caoh. Berr o PO ieon SO BRI ErhF st G
-GN BREHIE TN, sNiHéﬁﬁaeQi rﬂ(ﬁdm {Eaeh meoyl pubstinerit stiemegdantly isF,

F @, -cH;, R, CNCEfonH r v fomﬂy@r%"@ N(@i—@ﬂpéﬁﬁxpfaé of
pabibuted Bhenl w@efﬁ S b beu b phenyoronyl,

arzilémmoydwrheﬁxyrmlesbpf‘SthUWI €C1 Crealkyrhe herwt ard F@F2Q2H2-(2,63-
difitfophémy| 4-cHidio-66HF8 l%‘ﬁ’@ctﬂ-'l(ﬂﬁﬂj(zﬁmetﬁeﬂyblﬁé‘{\

unsu st I Tut V. S,

PV | terf"s (g(g f'Bﬁ?'k&Zniﬂns %/ﬁcdtd f‘l”g@gﬂ B‘i?a?‘fv ved %%335 th from
Caliod azstrgnglmgr brepsd bydravedorehairef from & & beariaats is bandediie
th@ loRydBn. CRBISIRE I-O8aiaf indepeidntly mdybd unsubbiitided aidbstifdtdddat3.

th% éoﬁo%ha%r wn%dfer(rtg{oai) Eﬂ% m?r%s SEKQ}]: sutbhﬁue% %H@p%ndenhy isF,

-CHeCEF "éIQ He RE- Heni )Clrcacq Wpremﬁwéﬁ%ﬂHs -NH,
-NIMYOHAYend -N(@Rs), subktilenfsbr@hdt Ydndad © tfecdafidh @t kbormbet ethe

%gég rjaﬁ 8'% %xar“ﬁlgp ?r‘;] %SL%fStl’[Eth@ %ZC 964? lrl{g;ﬁaré Ex%ﬁ‘%[ gthoxyém

P'IOH@Vd%ﬂ?mB@FYd%- léiﬁ’év §%r|b%'t§><yt $RSTORIGTY: 8Rd terrButpXyy BXAMNRS °fmy
s@siitaibd &HC,-CalB i eOCKNITENS0)CHY cbTHLOTH;, BOBRIGFg Nedpentoxy,
alqd %%h%!%ﬁ E:ﬁg II n&e%ﬁ%gartn% { é@g@z‘)gﬁyl lspr‘héthO(% ~OCF,, or

St er eol SO

BRI STHB PEPOSETiRe P SRINER PR GHE SRl Gtopprgety s .
-HQOBLO23258 PCT/IBZOO7/002445 trans, syn, anti, and

M Xt 5% LOBLARLms, blhHBlirdtbdaReTh gérjenﬁygdlsrépts }anﬁed

non-racem c { tures
supsiiutad, ith fgm ) sf”h‘?)‘@’r?f‘ S SRCCIRRET tg? @P%%q?é‘ﬁti”gpf V' Clof a
-@Hh -ca}, -QGHham -QCeiptH;NExamplespicubitutes phaty! apdahbiopbknyt he

2%&6 @%D@rmnéth\ylyheﬂﬁ 4- Héﬁ%&ﬂhﬁ 8ng 2%%%ﬂer%¥ om may be

term "chiral

Gt b PV OB 2 s (50 i R GAep G o '
unkubstieegpyridint-2ats In atier gmisdipntsf pyddybispyrixtimaigdhat & substituted

w1 & 4’s%§tittféH sMdeSdriRERD sa@diedsfﬁomh@@mmngmn@ Bt -CHs,

conpound of Fornula
ésggﬂ%\ ‘8@%[18@? ng (S), what is rreant |s that t he
r at i o sofe ¢@podirgerds, e@mheapﬁhegroup@ helR) st ereochem stry

-(BRcHARenbiEad:)yab e - bﬁcgéi@%%hérﬁﬁ aﬁkyl Wéﬁ;ﬂ SoyAdyl.0
aRE ol Bt %&eea?eg%mg@e iR T w&bers L sadapghor
exelmaetifiet i the gpinpoupfls ¢f)e Eemplevchem stry t o (S

st er gaprdeMeSdompodHds bREs=fEnEbS of Hid IEHEoh ha@b@aker than
stgrSei)igémers, including enantiomers, diastereomers, and geometric isomers. All
stereoisomers, including (R) enantiomers, (S) enantiomers, epimers, diastereomers, cis,
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The conpounds and the salts thereof of the invention
can be adm ni stered as solvates, including hydrates,
w@nasneiessir es thereof. 15 The invention incl udeGI/IB2007/002445
i sotopi cal | y-1 abel ed conpounds of Formula (1), and
pharmaceutically acceptable acid addition salts
thereof. An isotopically-Ilabeled conpound of Formula
(1), or a pharmaceutically acceptable acid addition
salt thereof, is identical to the unl abel ed conpound,
or the salt thereof but for the fact that one or nore
tragp Gwe 2gf.@nd BpfURSdee e indiding HfPRGien GOAM 28 BAR-ECHRESs or
(i.episswearn D@0 act F0E58) mixturdsy arap@Ooftiiean@bitom Wheresareahemisins
of'aléﬂ'Paﬁ? Earbb%"‘é?(%nh il achMB&LnH R 3PS Red| ihe StereobHelis®y Sithat chifn

e nat uhdant at O{)}jc mass or mass nunber).
t

a&‘*%bl‘@eﬁﬂ]"ﬁ'ﬁ%ﬂ $'€%t opes i nclude isotopes of
hydrﬁ@eﬂm ‘clémlyarpon aoin? mgans,a casopy aetm thph basgbuy diffeent atoms

orfghddBE bitkorddnddak®k.i ne, such as 2H, 3H, 13C 14C, 15N,
180 5S. 18F a

3 tivel

The Wé%? B BPRGIAT SBrepaBaIelr St SO G oB RO RGP I of
Fdriopla dxiagdignatet @s beinadn(Sh wihll lszmeerrémthﬁattre iratie of Sdt opes 25
stere@dﬂe;aemabl (mréoé@nagt@ a't e eﬁm&e@s&% grédigt tﬁéﬂ@S%a\Wh&re a

trat u

oaEer TR Be e gL erepLr Bl (o bone TR
wihgd isieagntlig thaf thesratio af4iR), stqrgc@h@pyetg/ to &¥) @teregpnw gﬂhgch:ral

Caafoaflseg%@é}ﬂféar%tshel r ease of preparation and
det e‘ﬁ‘xte%g}nl c|>utn S andlf da sa S ﬂwereg’fuo?%te lgvgrgtlgﬁgan\%le atam ?s?er dje
some

i sot opes
S%‘ﬁ@ﬁdﬂf@iﬂ’t@@@i@i@%ﬁﬂ%@%@fqﬁé@ﬁcﬁ ng from gr eat er

met atrelimventsh aldiubiéstisotopicaly-igheistitb@pounts gFas@aial0, and Vi Vo
phg%gcgbﬂcgls f%elp{agfg léglg gdcﬁt%ﬁ %Ql% tlﬁe‘?‘g&f 'ﬁ[n%g?%kamgb%ied he n C e,

cqrrrpemq dhforaui(eea3 eh%sma%ugcel%@ﬁepé%b&ﬂ% aﬂft'tﬁa&th%ﬁph &d
iderfticdl lethe LUMaRRY ic@fpould) of BiOkalthaadf) but foadpe Faertthat onpormde

at&ﬂ@ar@?% c@é E))yanté?onpﬁﬁ%ﬁg Fggp{ rﬁéﬁ?%; hgslé%hﬁger%iﬁelreﬁﬁmd y

e | sot reagent
the giRIicIBASS B f&%ﬁsmymp%wefaéﬂfw%@ é?ft"el('r? Sifferepiiparipe Baiyp!ly
atvetdnostonk nse@andss gurbtee). Exampes otkon@mpBesoopetsinaide

.35956@6 ﬁyd(o'gzn %&sﬂpﬂmﬁ&l o@éen Jahdehus, mnafng%ﬁemnarﬁelswh

€ 15 0 s NC | sa
%ﬁqsa Co¥ qg@r med, Pt %ﬁ" %éx@ Clﬁﬁspégﬁ?'&gﬁhﬁﬁﬁmp'ga'%

laWo%MSoWMdIB@)O@W)@@@&%se thMmh\rlatboaDﬂivemem:% a
sulchhs *@%ﬂdnﬁt J0R bt@d faHg %E'sgfe%er&ff %’Ep!%efm IF\ RrugBh&ort han

one | va of. cid or than one
supsirate Hpgyedigty ‘?}‘aﬁsé??’t* B‘F'afﬁd dF acﬁ qd cprqons ?ﬁrée » isotopes
are phrticlilanig pteferred foethdir sadetoSpreamétan and detattabili9. Rughe), 1 npl e

sﬁgﬂut?éﬁlwﬁ!mﬁe%vﬁi lscﬁopf@@%%'s‘éelﬂénufrrf g Q-i %y%@or&-sc@ﬁe mol e

g aEf =B EeGrosbIGD n Pre T AP BN B PP BTRRY
inxiyp daltldelortredinedsdisags reewrerbent$ auihbente mag ke nsfesred in sSmahl
citDds et tee .Mm«ﬂh@@&s&fse BidorRE Sidbiamd o a3R&thSd of the
s ) e oY Dkt Bine i st Siperall beiepare bR 1
resalytasalfable lsotgmlca"thfwhr@wﬂnt ford nBasatapiselly fABied re@ent im®d .
cdr¥eHtBh £ meBbd atbaarpgm@ew dogpbilng, accept abl e acid addition
22: : orgéoluf]% o& E?rgg%lﬂ? %rgrcelpaart]>lleco(?1;jl Er%é%n%b%m%cgutlcaﬂ‘f Lccgﬁable
adijefidiiomFalie. ipcluding digags, whish &8p hoiorresd, ue@mplechy contacting

hydr obrom c, hydroi odi c, phosphorus, and the |ike, as
well as the

8
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salts derived fromorganic acids, such as aliphatic

nmono- and di carboxylic acids, phenyl- substituted
w@bdoanzi2ss aci ds, hydroxy al kanoi ¢ aci ds, al kanedi/mB2007/002445

acids, aromatic acids, aliphatic and aromatic

sul fonic acids, etc. Such salts include the anions

acetate, 15 aspartate, benzoate, besylate

(benzenesul fonat e), bicarbonat e/ carbonate, bisulfate,

capryl ate, cansyl ate (canphor sul fonate),

chl orobenzoate, citrate, edisylate (1,2-ethane
cQiiPefIde ghizarayla Ub“‘ﬁl‘(&?‘@l‘"&f@@ﬁ'ﬁﬁ’(ﬂ%@ﬁﬂ@@“%Wﬁ T8 HieA PBRee
eqilentiofa Mehdeider suleftiamane half hakrequavkient of gdiacie.ph sdnes,

rﬁédgr OC%} tﬁe Idgé#%h'rlﬁtgn Iﬁ{)ﬁ 1 Qﬁél %? ﬂé@teﬁunéa ?rbs of a. mcj)noamd or from
0 58 odR RV B8] 2 Jasih AT lee & SUEIRARH R BEJdPr forming
thp blossiphaiitgally atdeptattd dridodditian sal daadbb &dued fok ejaarptedd Biah!
arﬂﬁ}\/é} Gth, Qﬂd?%k%f P )nggé%c%}' SJ@W«%@E? Se@ﬁ%l %QJse Wiley-

ane onat e sphat e enzoat e,
s&%«vﬁv P {gfraany 2 abgrgﬂ S 9 HRPPRBURRE S uf Ponat e) |
Pidrpeteutivat Sjenné, 1P ELES; -t ot at e, oxal at e, pal npat e,
phenylapRt 8t ;ﬁ'\ermé%@\ﬁﬁﬂlp at@ptah8 bbb AR sEHsPhE @@ﬁ&unds of

ANl R R e RS B 26 by £

plidsprarit, salfuge, hiydrolarpmicatydroiotiophbspherug, taod the ke, 25well as the
sa$t§' h&&@@ﬁ&a orghfié £éld¢0£@ﬁ§§£naﬁa¢c RS aXé a@gr@@&& acag Cé)h&rﬂ/ﬁ

e Qhobelc B pen M s, el SR e pe
alighatic@ncharematigesuliania acigp tce Suchrsdlts indisle teasionTarstag i d
as%@ﬂ’ét& |b@rﬁko§t@| Bes@hte %eﬁﬂ!ﬁ'ﬁ’@ﬂ&lﬁte@fblcE&bﬁBléléarlﬁdn)atenﬁéﬁlfQS

? ar e é’%? O(::' l‘gf%P%n Yfgna‘i ﬂ%robcawzoat{? cstrapey ec? %/%‘i Ia@tzl eﬂ% t he

I‘ ee oun I C
diwiferuﬁﬁq) Mvd@gmpmaeatﬂﬁ@b?@oﬁ? cgviete (etﬂn?@e §d10ﬂa’te)m@a\'aiﬁeee
glbapetd auddnaRYgIRErohae aMRAAL Bydthiefdd/chtide)g t he salt

hy; rotbromldegnzflgrﬁlfig Il_:gdrmg(ﬁ”ie% ﬁ&pu?yrgté %ng@;ﬁgmggrﬁ) % hat
'se’fale%ﬁﬁ O-lagtatp.dringiaip m%i% mme@um@ prgts, waa@e&%ﬂ*&@vﬂ@e base
(nisthinédufdhated I niedaphbdphath asets b8 hiBte ABethRslifaE) Jyge@ate e i n

' bl
%p'ﬂﬁaf@ﬁes&lf&fatez n%%ﬁ l‘grgtjg roerot&; %Lt?gpa%c?geaé l§+@t§t@ e
PHSEHITAe, LRI AR S B BOSHIRE BUP R PR Prais, g%papagse
stypat2 0 Béroia 2s2bBn R HuirktB 2008/ DEidAS L-tdrhate ttedylae (foluepat |
sulf{)ﬁﬁ‘?@tthﬂgmacﬂg anE ;(Iﬁéﬂlﬂ@ %Ed thE ?lgel HQ@ Fﬁg &W%@Eﬁdn%reﬁﬂg

tive treatnents, acut horter
s%ta PAmiRprACidg it AR Anons ?L@Bt”‘?r%fﬁ't%te(qlﬁ?f’%a"% Ha'ﬁd‘?;m% Ab%hs
thdlkeat i on), synptomati c and di sease- nodi fyi ng

tr ea’f Fd%vdﬂfnr&:esah Bf JT&orrBé‘&Hd%?‘frf]orm[TE %\?&a@bé‘ﬁ%d’ us}P@' ch

i ncl udes a . horse COW,
C@as%{wonﬁbwremqséw Cafﬁacf'ag e fesaiaa o hacammunCHil RN ,
ambuent pfaatdeenid acid to produsertir sall. Mihesiosebassrtood marbd egertelated by
cd?\@erchr%rlﬁe daft with gggse‘%{nd %fatmgﬁ@fréérb%%rm a patient in need

eat ment
d ev e{:?fﬂ?c’h'@dsaﬁ ] Prglé'ﬁ‘s@ h%"l‘“gcﬁn%'ij'ﬁ 8'E°t°“@|“e %?ngﬂ?rﬁé?f "™4vi ng
plrrméceaiitiiyaresptapigienaddiier s wittshasks aush pasaujurhiadionde at

mb %é's%tof QB&NSHh SHR. tia%%etf &H@s‘humewarfsm%bméam ars RARE TP
pat hol ogi cal

ng a
e’f?ﬁlp eﬁjﬁgﬁ?n'taﬂg%agfwt@tfﬂ’?fa g %eég%gt% ?’r@ The term
"adm ni stering” generally refers to a process of
contacting a
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pharmaceutically active ingredient with a patient. A

conpound of Formula (1), or a pharmaceutically
waemeperbt e acid addition salt thereof, can bePCT/IB2007/002445

adm nistered to a patient by injection, that is,

i ntravenously, intranuscul arly, intracutaneously,

subcut aneously, 15 intraduodenally, parentally, or

intraperitoneally; by inhalation, for exanple,

intranasally; transdermally, topically, and via

i mpl antation. In some enbodi nents, the conpound or

t he B®Iterms fieeple ofreatingd. 2aidi Fradpest’ diglugde ariopiylaciicimd paliatise i ng
traBByentd, Sa1td)@ noans & thyrter lal@Bdn)) dind chidhlcr@staghts ahdry than 3

mgrﬁhg oft‘J"rJtMrHtsS:anf%ahé“e?th %%t 'r%?jifyn@f\F% Pﬁe% jering may also

topi cal |
it r HEHT BV TSens AR SiisA el oSt e gi el BRg.
cod pi Nshedpe tdan @riddéte | dna lothdeBarBials. an Stitk-enbdiments, the patient is

a ﬁ%é‘ﬁ”ﬂ%gmé S%Emnfsoﬁgyét%h%‘ﬁo g, active ingredient

ent at a rate
d et eWh Pﬁ@ae Bypatieatin gped Qfﬁa@tmﬁ%{yfef%tP geremma,et righ @ not
ddvelnpitedldiaase drivsopbabn@ekinaidiaviog giebidne spfiptérhthesot | ve
sdcﬂ gé S'gr\ ?\E\Lng a@%gét Bﬁ\%&% tﬁ%ﬁa %r éégérm\&%' j(ﬁg sBéc%%f-‘éH in

pati ent active
aqnﬁ@?aé%l?%?ﬂ‘ereﬂ’ h?/"éﬂgu 309?90'086?{ 'FW%”&Y‘PFS?@“C'] 3 "FIVeWRBPI he
bodyTheees “4amigsteringbgeghtallyoefetsddy peuessat@ntcig)k and

pﬂ%ﬁﬁ’éc@tﬁhc&fy act%é |rbfé@|e§ﬂmﬂh%cﬂat‘erﬁqmomp§&n@ rof ﬁgmﬁ\a ?lb Bgé e

her a
p'mn'%e |C y aP‘F?B?"é'B &t P@Atfof‘fa'@g?ré%ft ‘f“'\?é’e 6%'8@6%‘%0 ‘bg‘i't'ﬁ“t
bypeiettionfthat Iseintravereusly, ariramisoplatiih értrapdanepchl supc@éieonsly, ve

inGRBEdHAN, &?en@iuy'ogﬁﬁladeﬂ&aﬁeaﬁww Enﬂél@tlo%%@réxgﬁbléﬁrﬁﬁéhbééfﬁ} Iy

ef f ect

trsﬁ?ﬁﬁm? Q %f?g?' )?n%\f'a %’geh E’ﬁ?'? éﬂ sfoﬂ’e 8 %’Eﬁ'{t? e Rompound or
the gt thereaf iscadmipistandd arally t Admiristering B alshéﬁs wolely busaly. y
mf?évfa@ﬁélly RUISHSS Dy ||r§ufﬂaﬁibﬁ | /ﬁﬂmﬂéﬂérm@ ¥l albd88 vidintravenous

ik R pfah) oot R o B Eaty, el At
inglerieis mistairadedf exigndedegieasa frpulatipnt i Tae eclive ingrefientsan bent

cm.iua&e& ol J%dent Bed @femeféahh&fbyqéctcﬁs ﬁnb‘t‘ rhayhcRide At &e A

m nl strat s wth
llmlég? hg‘re pharp('na?o'km tic ptrci);i‘e o@ th acttv|e lngreéilent og&ralp](g ?atedf drlf%s

bemems.eetm thﬁﬁ@"eb*ea@\ﬂ%ﬁ %J%ﬁ %‘@cta sf thgyactivmivgrpdient ﬁwaﬂwt i ent
CORBEHEEONE, M vidwosTliise Bgmasiie di, AR bady BBTdRO dRa) dnYaBFhS

th fsubgglgse tools are the Fibronyal gi a | npact
tironnaire (FIQ, Wstern Ontario and McMaster

Uni visdninistering acisgle figrarRrticallysfiegivedose apsvadn)nistarng yoltiple
the@P&AiEkR\3 rBiive 0dscls BROMTH (R4 thS invbreighl @sn elepéutinglly iefetaive
dds@ ggrfbl JD \ﬁt}eb %@J mﬂEﬂ ;ﬁ@ﬂb-tﬂ\é%eﬁ&% gpé?fecc.ﬁ‘ve %lcﬁ Pﬂq&% 0g

onnal r | Sua
a@awt@e@ ﬁmsijanaqus%ar ??q”‘E}E'QWp$%1§e'5’P' g mirypTBtaniof MultiRle fils
thamapgsutiedpyffediva Sdses edatried ofit sjuéh that apaspeuiivalyr eﬂm:tlvg lelvésl

(e%litbﬁ)%‘[:&nla%ﬁtr%ﬁo% mﬁé Méin Qcﬁent p%r%oﬁnﬁ]rﬁs?éréd |§ Qxyentually

eunat ol orln rm0| tis patients. It
aghieved ip HieRatieRtPeifio drepgs- ;P%" giRption obg suifable,iputedng pigef
adnatigiratioreis wittin the ledel beordinare skilhie theemedioal andistermady artew, a
par t'l'r@é”n@ﬁt magl LE é&aﬁtﬁ% u%rﬁg @Jnfv@rﬁlbha\{ Satneﬂi%@sés?rﬁé'ﬂt tools and

known as ndr one.
ngRe R e et Lo O RS R OPOIP RS CHSYBare
(Fi)awsstér OatarioanddviéMaster BinifasitidsiOstcoanjatigindexi (WOMAIR, a

hi story of chronic, w despread pain for nore than
three nonths, and the presence of pain 10 at 11 (or
nore) out of 18 tender points upon physical

exam nation, wherein the t@&nder
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poi nts occur both above and bel ow t he wai st and on
both sides of the body (see e.g., Wlfe et al.,
woeaoB02R288% Rheum , 1990; 33: 160-172). Fi br onyal BCHIB2007/002445
patients generally display pain perception
abnormalities in the formof both allodynia (pain in
response to a normally non-painful stinulus) and
hyperal gesia (an i ncreased sensitivity to a pai nful
stimulus). 15 The effects of fibronyalgia in a hunan
pati ent may be assessed using the ACR criteria,
ngf’%?“? BMF“%'E'&F’@X Fafgt Slokal Hﬁpfﬁﬁil"ﬂ oEEhAIpe GPF"E)&U&“"“'\?A%
Lilart fainkseale, gpaVisua dadlegcaker(dAS)i o pam. fEzareplessof diabeostiinmber
m%o&s%?éjﬁfa H%'agﬂré‘nen%rof ﬁampﬁa@e tdoRREH &t&§ﬁﬁ|§§5@%@ﬁts and

ORI BRI BHPED GIeanetO T BR Paleriy I 2 tH e igary
skiihdtfi 8 bihysician loevetsipansn dndsteriine whethergr weteand howsr partoflart he
tréémqér@)éﬂeﬂ&mve 20 fatigue, sleep disturbances, m graine

t t d
O o el AaD S bl 2 DOl YL A, (LES)
Colgabeféysuraatdogyi (ﬁgR) 1990 classifinatian eritérésclor fistantydlpia énclobieari cal

hiS6H) 3t ct,hlrd\‘\ict wraésprééufp&h €y Hobé tﬁé?ﬂﬁrﬁé‘ tneathé RAEd th@ Bfésence of pain
CLICcul a

a1 L 5185 Ghveg lefir RO R ieh e Smhvaesn e Re i
patingecdi botvabeve anddeldiv horvést andandoothsitigs ef tepagiiilsse pai n,
WBIfédet@ﬂV&\th@tls&?rﬂ&hl SIS 3 ABYL1 2P FbkEyaRiERidnE WeRerally display

paék E’e{ré)ef@{% a%lngrqan%g %%lge v?rQn of%BtX Talloqielp % ﬁ)a{n n%) F%)%se 8 2 nlgrmally

naReRginfid ptim n @ﬁra'setsraégrsmcreaﬁéﬁ é@(@wv'w&ma Paiffdl S@P‘H@Sr)
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(IB8); dhabdes irodrineny fregueptyommsming stfinbsspngnadngsscana tiegling,gr ai ne,
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assocl at sone e I nent s treati ng
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bone near the affected joint that progressively |eads
to reduction in joint notion, tenderness grating

waemsari2ens in the joint, and joint pain. D aghrOBIB0@1002445

QA in a human patient may be made by a physician
using, for exanple, WOMAC criteria and blood tests to
rule out other forns of arthritis. In certain
enbodi ments treating OA neans reduci ng 15 pain
associated with OA and includes reducing at |east one
of QA joint pain and referred QA pain. Referred pain
i's pﬁ?aﬁm@ Aiggmateid a@r@%i%&nwa@mﬁw agihtis 9f  iqing jinclydgs
trdaligy 42 &dabtené syenpooddlyt RAL dr@rthibitisg patisdiaicall destmctidheof Okl cgitilage f
oV nmount "
ofttlheqonqaéfémpl-gg 5 sk@ﬁtmns t:)h—@ﬁ( ‘S’rggﬂﬂ'ﬁ h&ﬁ‘%ﬁ&’sm%fhﬁ&&% ))gin‘frjl e

ar naceut 1 cal actijv
D'P%’P'é aﬁ %’h't’ aé’H'@ﬂ“ patien) "&35 r?ﬁHl?H‘r‘ijb‘? PhygiFiaR Psing fof &Rt | s
AGRH20 critérianih céntain enmodieasts, ttehngtRAmpedns rainsied padf asadcidtehst
Wit EeuiyHRt SHMitshnP 2R84 1 8&cng at i RAEERRA Hd?Ht BhiRbsdvetehed

severity of at |east one synptomin palliative
P¥%t ment, or inhibit the progression of a
pat hoeaigd ogiéoadfrftie (QA)i inclicties treatiag atdetsf gnersgmpipm af @B atchof
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ze of the dose also will be determ ned by the
eX| siRadereag paig (¢ Reittiat &, Pegetiedivt anrtien Bt iy IifG Batigat’s body

thexfid &iﬁél?rrohhl@etori@ﬁ(bﬁllﬁpaéw the admini stration of a
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in€radbedisatimeasd ensbedt bOeSt SecdImptdm it repHyiatiitleatvieny diplintss e

sévgr\ﬁ?g’rsat Qgst B&%ﬁﬂo&n"uﬁ 842!55%&%8%1: oﬂﬁﬁﬂﬁh@éﬁgrfassu% of a
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acdbrding &y Bxpethidd of dielinvertfoh eot & Wémanm dthtr mammaittherapdudceally
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accpyracRuia e PREFYay digease PRASAET ahalieht beingirafRd. Fhsragiorly
will be asterained oy ihe efﬁczmg pite paticulaaadtiveviegredienp emplnyed aad thev e

dl&%gpmrde?ofq{el{ﬂhen@ ras t/vgﬁaé thé‘@ody 'vi’é@%r §§1a8€ area of the

rmaceut i c re co ounds of
i s ieest hgiae AEIRGEREF alsh ) Ba SR ngt Y MG AR EHGS,
naguteli anil exters af ang at\eeeefiécts thatchcgimmemetbe adrivisthatign efct | ve
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the hieufreLiidsoalldvyls ef theeadtive/ipgradienirasswfated tednifiea i of
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10 patient of 70 kg body weight. In sone enbodinents,
the daily dose range is fromabout 0.1 ng/kg to about

waQoosgtee The daily dosages, however, may be PEr/1B2007/002445

dependi ng wupon the requirenents of the patient, the
severity of the disease or disorder being treated,
and the particular active ingredient being enpl oyed.
Treatnment nay be initiated with small er dosages, which
may be | ess than the 15 optinum dose and nay be a
sub-therapeutic dose. For exanple, a starting daily
dos afy@harrggeutieally peig gredient ONY(PE eI edamesdvR ingredient,
adiwy dofhpordn€ LedE tehpouhd) @ dlgsag® liks Bxanpleaa@iarmayeusdmy |
actlx%cﬁﬁ'%%]‘ﬁé arg @5&1;&0u£&%f E&r’nhl@&ﬁ?pﬁ% fn%&éutu&%ﬂ;‘?' ﬁ!ceﬁtg\ﬁe acid
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ac@'t'msqligihegaof endafﬁemacgéwﬂlg PRYyE PQSPPOH“?)S&'P?téfﬂ"%‘FO"‘Pe”']@@ of
Fdvady (Iysicty bé alpttza2-delta tguvesiaremossterbitie ahibinBdmrakacry yrugosage
,\gﬁ Ze di vided and admi nistered in portions dur ing 20
e , If desired. The term' ghar maceut i c

conpB §?’tqr€8’na therapeyfically effegiive aRpYY 3 ‘E?H’pg‘tﬂdtoéﬁ?r@“‘ﬁé'P ora
ptadmchitsblyraceeptable aaid paditios séit thereofgid fromlabaut 0.0 ¢ tdligranasrof
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oftiRRABEarRmaydeta sh!h@lél%ﬁéutlg ﬁ@stg e @%Wb@khﬁ@ daul?@&é%@é al
X
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pharmaceutical conposition that is not an invention
conpound, or salt thereof, or, in the 10 case of a
w@eovBioeess on of the invention, is not another PCT/IB2007/002445
phar maceutically active conponent of a pharnmaceuti cal
co-conposi tion. Each excipient is independently
sel ected. Exanples of the excipients include
pharmaceutically acceptable diluents, carriers,
stabilizers, and other conponents such as capsul e
shells, for exanple gelatin capsule shells. The
Syﬁﬁa?frﬂ'é'é GSHEPENSISN. ae%@kﬁ’f é‘kﬂf?é‘u'éx%!@’i?i?teﬁ?apéldﬁ ezengy P
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g
e VL O T L e T
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Supposi
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ﬂ\gﬂgg oﬁh?r{l&% glltgble ?r‘d&n‘uo@é aupcy co b&éd lﬂg'de} peg S t en
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a@.%d heHPders %ﬂdﬂ'«eﬁﬁéﬂwwl% %‘Fa"‘affPa‘ ‘s/e Fq %%r \ye'gweugrtdwfvvd
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ons, wherein exci pi ents are water or water
steigie. ta/a SYgs" ISP @2@?‘5@9"?5@1%@2 S@W‘O‘C@&Q@S‘th petyseidize.
sogluynonatboxyF@thysalluesd, @nad meltipgaex] @ cotdadpuited. f or m
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b S R I e R
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in water with a viscous excipient such as natural or
synthetic guns, resins, nethylcellul ose, sodium
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Phar maceuti cal conpositions suitable for parenteral
adm ni stration, such as, for exanple, by intravenous,
wo posapzsE ul ar, intradermal, and subcut aneous POUIB2807/002445
may be 10 prepared as sol utions, including aqueous
and non-aqueous, isotonic sterile injection solutions,
whi ch can contain antioxidants, buffers,
bacteri ostats, and solutes that render the
formulation isotonic with the blood of the intended
reci pient, or as aqueous and nonaqueous sterile
PRy AkFbTET paienteraldtiectiofs iqyifdoray REgRSFRYP R §& fofrauiated as
soButibnsbi bquzetisspolyethfierekghroingguagersbistions seitableifaerab yseansl be
Q;ga?éoq{ \G%tsbIVl &the yfi@e fnerreagrhtﬂ't\hé?é?%nﬂz Qﬂhlr%%umb%s&gblgﬁs Eﬂ'&h 15

unjt-dose or nulti-dose seal ed al hers, suc
asaﬁ?{ﬁ[ﬂ”@s ARG t@?f%m‘é's“"gcﬂgﬁﬂt? 8&?9"'%.‘?%“"3"0’5’&%‘& PEFLS ‘?Scﬂes" ed.
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thé lfowmétfon ls‘étoa#awnh #RbRod mfﬁé‘.meﬁded rediphdnt, bpésaelqu@dme afd@t ur al
ckener.s lizing

P ES St P ERBLI R n e Gr R G S
thigkanprg soente stabilizess, ard rsesgevpipygd|The mfmﬂl@ironﬁp@themented in
urﬁMo&@&'nﬁJltf Qse a6HMEdtoibiRétt, IsQch aélathpuBs ahdidif) Bolutfdns and
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SUIt apl
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Iroso
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npri s erora
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packeted tabl ets, capsules, and powders in vials or
anpul es. Also, the unit dosage form can be, for

wex@sptess a capsule, tablet, pill, cachet, or POREB2QE& /002445

itself, or it can be the appropriate nunber of any of
t hese in packaged form 10 The quantity of an active
ingredient in a unit dose conposition may be varied or
adj usted according to the particular application
contenpl ated and the potency of the active
in tgredl ent. In sone enbodi nents, the guantlt%{ is from
reguling pgluiey alr@ﬁﬁ’ﬁurﬁ%a“q‘i‘?\té‘m%’ﬁﬂﬁé@? pithsiraveer adminisiyatigny ed,
disscthoor dindctly 1o et doglor cabnpat i bl e active ingredi ents as
deSCA b#ﬁmacemﬁompwon%ﬁhe mv&m&a 8 Brewéw iNghhiPdbsade>. ThE
F rmac%@tl c? g\rﬁposml bd@ ﬁ? § epar e a%cordl ng
oy 98 orpnip ”PQ?SB‘H’QSB? 1967 iU d98ep Foaithe
amxdprlatAqmlﬁe@ df the actige mp@dieni(s). he hardusape idrimeah be abl et
pé?:%ﬂ%@%ie g@fﬁé&é@%ﬁahm E@Q!et@tqufn@{ Bk é&ﬂp@!&itmﬁ%@féﬁ'a@

et I at [
a°hﬁ? PR P&W%eamaﬁ\'ﬁar PP Al e tpedp
canget fosexa®Ple repcap iy, tebtel pd heatifed ror leksape its@!fay lt C@obenﬂ;e arch
;(pfrdbhat@ﬁ&h&} oﬁanvaf thé@@ﬂ@a%ké@@& ﬁfnﬁar ate (19 2 ny TOt al

o e AT o Gk i BTRR S wiicatSKaiPp fish ayog varibd o
adyréadegtordingsto theipreiclati applichtipn cordempaier arditirestotaneol(tieor

adileXthgradiéht. b.h SaMitesnboimeRisf tA qlahiity ts@ro.a orm R 1@0@%@ rThe
CO%{){?QI?S al g Cl{f d% ?eﬁ é? aosctoﬁt)am Oﬁ’te?(%{(g)gﬂ)(?e actnve mqredﬂ‘ rxﬁ]as eSCI'l r

herr@n@aarqun@ortq@@bmas@@d povvder and the resul ting
M Xt THe@hbagéulitdl bathpBitiord Mmal/ibe ppire@sibiding o @ro@sgssed

knot}vr'n? (91'3 o?orglﬁ %gkllhﬁ [ﬂ% dﬂc‘tc,& ﬁ%ﬂp@}&ﬂ%rgygénﬁ? ﬁg;larr%g)(%utlciahtgblet

ste
CQ”FP@W'%‘GWP@@@%HWB“&‘“FWF@‘?WP‘G uch tabl ets can be
adm nistered to a patient at the rate of froml to 4
each day for tRee QfaroEsaasig ©r di sorder
accordin
2008/ 023258 PCT/ | B200#P'@Goaiztionnot her enbodi ment is a
conpound iagrefi@itnul a (Ta) H R6 H NZmd¥int 0 Res R3B O
MN (I a)

A compound of Formula (i) 50 mg
Lactose 80 mg
Cornstarch (for mix) 10 mg
Cornstarch (for paste) 8 mg
Magnesium stearate (1%) 2 mg
Total weight 150 mg

A compound of Formula (1} (or a pharmaceutically acceptable acid addition salt thereof) is
mixed with lactose and cornstarch (for mix) and blended to uniformity to a mixed powder.
Cornstarch (for paste) is suspended in 6 mL of water and heated with stirring to form a
paste. The paste is added to the mixed powder, and the resulting mixture is granulated.
The wet granules are passed through a No. 8 hand screen and dried at 50°C. The
mixture is lubricated with 1% magnesium stearate, and then compressed into a tablet.
Such tablets can be administered to a patient at the rate of from 1 to 4 each day for
treatment of a disease or disorder according to a method of the invention.
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I\ H R4 '~ RRA R3A or a pharmaceutically acceptable
acid addition salt thereof, wherein R2ZA, R2B, R3A,
wWR3BB/0E258 and R6 are as defined herein for Forpal/m2007/002445
5 Anot her enbodi nent is a conpound of Forrmula (lb) H
R6 RB R RRBO (Ib) RBBH | RA RA R3Aor a
phar maceutically acceptable acid addition salt
t hereof, wherein R, RRA, R2B, R3A, R3B, R4, R6, and
R8 are as defined herein for Formula (1). Another
enbodi ment is a conpound of Formula (Ic) HR6 H N- |
O R7motheremiagimentss a semarped gtFermus (2 phar naceuti cal Iy
acceptabl e acid additiomisalt thereof, wherein RG,
R7A, 7B, 7C Rand RRare AS qgfi ned herei n for Formul a
(1). Another enbodi el a conmpound of Formula (Id)
17 WO 2008/ 023258 PCT/ ap7/ 002445 R7 R6 RS R1 O

R7A O WN (1d) R7B|—|3 X~ oroda p¥armpceutically
acceptable acid ad®ti og:)salt t her eo vvherei& *  R6,
R7. R7A R713R%R7 RE are asy efined heY®in for

Forrrula ().

R4 RZA
RSA
or a pharmaceutically acceptable acid addition salt thereof, wherein *, RZA, RZB, R3A,

R3B, R4, and R® are as defined herein for Formula M.
5 Another embodiment is a compound of Formula (Ib)

H
RS R
R? o) :
B o)
N
H

R4 RZA
R3A

(ib)
R3B

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R1, R2A, RZB,

R3A, R3B, R4 . RG, and R8 are as defined herein for Formula (1).
Another embodiment is a compound of Formula (Ic)
H
RS H

R7A /\L/j (Ic)

R7B
10 R7C

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R6, R7A,

R7B, and R7C are as defined herein for Formula .
Another embodiment is a compound of Formula (1d)
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Anot her enbodi nent is a conpound of Fornula (le) H

R YHR5AI O* RRBN(le) RBBH | RA RA 5 R3A or
w@2@kaerzeceut i cal |y acceptabl e acid addition SBECT/IB2007/002445

t hereof, wherein R2ZA, R2B, R3A, R3B, R4, R5A, and R6

are as defined herein for Forrmula (1). Another

enbodi nent is a conpound of Fornula (If) R7 R6 R8 R5A

RLORBON(If) RBBH I R4/ RRA R3A 10 or a

pharmaceutically acceptable acid addition salt

t hereof, wherein Rl, R2ZA, R2B, R3A, R3B R4 R5A R6,

R7, and R8 ar&®’as defined herein for Forrmula (I).

Anot her egbodilgentgsi s a compound of Formula (lg) 18 WO

2008/ 023258 B2007/ 002445 HRs *- ~1-1 HR5A O

R7A 0 (19) H R7C _.or a pharmaceutically

accept abl &' g n salt thereof, wherein *, R5A

R6, R7A, R?R?Bo and R7Clarel as defi rtﬁﬁl herein for

For mul a (%7)5 Anot her enb$di nent is ‘a’conpound of

Formul a (1h)r7c R7

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R6, R,

R7A, R7B, R7C, and R8 are as defined herein for Formula .
Another embodiment is a compound of Formula (ie)

H
6
RO~ H =5
N .
N0
R%8 O N (le)

R3B H
R4 R2A

R3A

W

or a pharmaceutically acceptable acid addition salt thereof, wherein *, RZA, RZB, R3A,

R3B, R4, R5A, and RO are as defined herein for Formula o).
Another embodiment is a compound of Formula (If)

R7
6 8
R R REA
R! o} ¢
R2B O N (If)
R3B H
R4 RZA

10 ora pharmaceutically acceptable acid addition salt thereof, wherein *, R1, R2A, RZB,

R3A R3B, R* R5A R8 R, and R® are as defined herein for Formula (1).
Another embodiment is a compound of Formula (1g)

18



RS R RBA R1/ 0* RFAO (Ih) R/BH5 R7c or a
phar maceutically acceptable acid addition salt

wao bh@sezf258 wherein RSA R6 R7, R7A, R7B, R7C, apdI/BRoerm®2445
as defined herein for Fornula (1). Another enbodi nent
is a conpound of Fornula (i) H R6 H RS5A LJLo*f) R26
ON(li) RBBH | R4 RRA R3A 10 or a
pharmaceutically acceptable acid addition salt
thereof, wherein *, R2A R2B, R3A R3B, R4, R5A, R56,
and R6 are as defined herein for Forrmula (1). Another
enbodi nent is conpound of Formula (1j) 19 WO
2008/ 0232 007/002445 R7 R6 R8 / RSA RSB R
\ ORRB ON |R38R R4 R2A R3A or a
phar maceut i I C t, e acid addition salt
thereof, where[n *@ RI] RZA, R2B, R3A, R3B R4 R5A
R5B, R6, RA d R8 ars as’/defined fngrein for Formula
(1). Anohb‘%(xznbodi mentNis a conpound of Formula (1k)
H R6 H R5A g

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R5A, Re,

RTA, R7B, and R7C are as defined herein for Formula .
Another embodiment is a compound of Formula (Ih)

R7
6 8
R R® s
0
R?A 0 (lh)
N
78

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R5A, RG,

R7, R7A, R7B, RTC, and R8 are as defined herein for Formula 0.
Another embodiment is a compound of Formula (li)

H
6
R AN A sn
! R5B
> 0 *
2B 0O
R N
H

R4 R2A
RSA

(i)
R3B

10 or a pharmaceutically acceptable acid addition salt thereof, wherein *, RZA, RZB, RSA,

R3B, R4, R5A, RSB, and R are as defined herein for Formula (0.
Another embodiment is a compound of Formula (lj)
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10

O RTA ON (1k) R7/B - H5 R7c or a pharmaceutically
acceptabl e acid addition salt thereof, wherein R5A,
woaBs/02R68 R7A, R7B, and R7C are as defined heP@l/mB20an002445
Formula (1). Another enbodiment is a conpound of
Formula (IL) R7 R6 RP RSA R5B Rl O R7A O N (IL)
R7B1 HR70 10 or a pharmaceutically acceptable acid
addition salt thereof, wherein R5A, R5B, 677A, 7B,
7C, $ R R RRRand R are as defined herein for Fornula
(1). I'n sone enbodl ments, X1 is GR, wherein Rl is H
or F, and R6 |nependently is H halo, (Cl-C4)alkyl,
| . kR® sonme enbodinments, RLis H In
; A I'n some enbodi nents, R6
R6 is F. 20 WD 2008/ 023258
A er lenbodi ments, X1 is N, and
R6 indepgpdent|y is H ol (Cl-C4)al kyl In other
enbodienfs, X1 is N and mdependently is H In
ot heR™s ents, X1l is and R6 independently is

other enbodi B X
is H in othe podi

- CH3. er enbodinments, X1 is N, and R6
i nde $ yrdas - OQ(Cl-C4)al kyl. 5 In sonme
enbodi nen |§&6 is H In other enbodi nents, R6 is

hal o. In%ther enmbodi nents, R6 is For d. In other

SRRy oo o bR ihred T IIOL ), P20 R,
R%&? ﬁ%ﬁ@%ﬁ aWdam%ge aggefingcshera o1 Emmylailky| . | n
ot heﬁnmgﬂbﬂﬁﬁ%ﬁlsa%@m% Sind §Fd3nuid k)0t her enbodi ment s,
R6 In other enbodi nents, R5A and R5B are
enbodi nents, R5A and R5B are each
Qe enbodi ments, RSA is

and| Rh;BL§

each H In so
-CH3 or -

(C1l-4) al kyl gk® H In sone enbodi nents, R5A
i s phenyl a b sone enbodi nents, RS5A is
pyri dyl and R5B is"H. In ofher enbodi nents, at | east
one of R2RA , R3A, and R4 i@&)not H In 15

ot her enbgqti"hents, at Iegst one of R1, R6, R7, and R8
is not H |mR6ther enbodiments,

or a pharmaceutically acceptable acid addition salt thereof, wherein *, R5A, RSB,

R6, R7A, R7B, and R7C are as defined herein for Formula .
Another embodiment is a compound of Formula (IL)

R7
6 8
R R R5A
R5B
R O
N
R”hjc H

or a pharmaceutically acceptable acid addition salt thereof, wherein *,

(IL)

Rr9A R5B
R6, R, R7A, R7B R7C, and R8 are as defined herein for Formula n.

in some embodiments, xTis C-R1, wherein RTis H or F, and RO independently
is H, halo, (C4-Cy)alkyl, or ~O(C,-Cy)alkyl. In some embodiments, R1is H. In other

embodimentis, R1 is F. In some embodiments, R6 is H; in other embodiments, R6 is F.
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R6 is not H In sone enbodi nents, at | east one of RI1,
R2A, R2B, R3A, R3B, R4, R6, R7, and R8 is not H and

WORBASH%3260t H | n sone enbodi ments, one of R2APCRER007/002445

R3A, R3B, and R4 is halo, (Cl-C4)alkyl, or
-Q(Cl-A)al kyl, and the remai nder of R2A, R2B, R3A,
R3B, and R4 independently are 20 H, hal o,
(A-A)alkyl, or -Q(Cl-C4)al kyl. In sone enbodi nents,
only one of RRA, R2B R3A R3B and R4 is halo, (Cil-
C4)al kyl, or -Q(Cl-C4)al kyl, and the remai nder of R2A,
R2B, InBHer entBimeats d(1R4Nad’nG réarcdaperidentlyrs I 6M(e-C,)alkyl. In
enbodi nents, ,two of FR2A R3A, R3B, and R4 .
otpqg&gﬁgcﬁra%rm iXy isf¥ andyy] IBdeper(depﬂydﬁb-ldp RVFr en&odlments X'isN
andqacﬂdegér)d@htbﬂ -’CHanrqotﬁQ%n%gméﬂgg(” i, FRERB il Bnadfafs
C %ﬂl are sone enbodi ments, three of
1A“ RSA R3B, and R4 i ndependently are hal o,
(C1- 1%%@& Kdbodin®ints; X &1, fbliek kbodirahe, ROR negMRbLMAger of
R2A, R3A, R3B, and R4 are _each H In sone
eretmmnweﬁﬁ s F oafl In@d@t eroppalimetsRRAlS (q:az@)almm otms and

erFE)odl engﬁ,hlg63 ?&??ZJR ot %ﬁngs% BIS &% dln 0 Jmehts %6

is Lq)\(dze.ngaldﬁ né bijter e‘EnbEdMéntQRG id foopt he bthardmdulmem,saﬁ i@t
st one of R2A, R2B, R3A, R3B, 21 WD 2008/ 023258

/1 B2007/ 002445 and R4 i ndependently is
(G- I%)ha} éﬂydodmients drtHeind @B adi azemtisin sa’ﬁe érﬁi&ﬁltmem?.ER%
and R4 |ndeéoenden

R3A,
RS ot St o B, FETE SMRPATBRS (oA C o A Fh,
is ﬁsﬁsoﬁé @mb@J@e%RBMg%ﬁﬁ@ﬂ%téW id 8. ln gng el%)iimemél RSN i§

her enbodi nents, at I'east one of
PMRB)Bamaﬁ RA. | ndependently is - OCHS, OCFS or

, I.n so e nd
oo BEE o ARG leahang p o £28 &M IR, ERfle AR e
othéPehBodiMénts, @lez?s%ﬁ%ofRZARﬁ &7 - L8 iOhot H%H%@Fﬁnb%&dmeﬁigB
é H F, orCI R2A i S and%\% 4 $2A
P i§ npt b risqRERmbsdiperss. aFleaqizsw offi]. REBR Bt RS Rir e
aﬁ&ﬁiaﬁé—laqld@mlsr%ﬁ |s H F, d, -CH3, OCH3 or

one enbodi ments, R7TA is (C1-A)al kyl ,
(C3 I@&bmyeﬂnmﬁiﬁrﬁ’é]\is, orerof RRS MR R@m%mdn% isrhalo, (Cr-Caalky,
ia al kyl )CP/ abg 3A '&f hen?/ and R7C is
oG o AN ST HERRY &7 RE R ( B[ gependanty 0
Hambh, &7Cehkadhora®@q-Hy)alkyh. sone enbodi nents, R7A is
(C3-C6) cycl oal and R7 7 ar | n sone
enbo'ﬂlsﬂ'ﬂ%?@bo f@eﬁtsa?{ﬁy cﬁ?@ ar 528 %A@R?%’gf@f’ %él‘s "By o1 m
chsidn, PIRELE K ¥hd RO nBiGer 3 RFR, A28 RNRIB I ZRIL 3k
one of R7/A R/B, an%ﬁ; é%: 323* nd the remai nder of
HA somearBhodimedts R of Ry Bende R?ﬁ aneR Bdensotently @ hao, | n

(CS ?T%lk&néoroﬁwg Ig)ll (a%gthg gln P& F\S#ﬂSYRBA Lﬁﬁjand R*are H.

CCO

In-s()ﬁéeﬁﬂa(ﬂhéﬁyé em«aph%‘hydz R@\ R@ar,)aﬁhﬂ Rﬂllndeﬁémeé}yw are halo,
or -Q(C1 )aIkI i s pressn ound
<§f34)ﬁufv'ne§| -G Cyalkyl, g me%%apf nt% d;%peare

egbbistituted 20 - (Cl- C4)al kyl ene- ( C3- 06) cycl oaI kyl,
-(C1-4) al kg/l ene- phenyl , (OCI%ZAC’:@@]R@N’ R3§hen¥h

pyri lafpme embodiments, at least one
independently is halo. In other embodiments, at least one of R2A, R?—B, R3A, R3B, and

R4 independently is F or Cl. In other embodiments, at least one of R2A, RZB, R3A, R3B,
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r -O(d-CG4)alkyl is present in a conpound of Fornula
(I'). I'n sone enbodi nents, each RS independently is F,

WO @8/023263, -OCH3, =0, or -N(CH3)2. In some PCT/IB2007/002445

enbodi nents, each Rs independently is F, -CH3, -CF3,

or -OCH3. In sonme enbodi nents, each RT independently

is F, d, -CH3, -CF3, -OCH3, or 25 -OCH2CH3. In sone

enbodi ments, the first chiral carbon has (S)

stereochem stry. In sonme enbodinents, the first

chiral carbon has (R) stereochem stry. In sone
ar@iffastiep@mibstly id (06 C,)alke. rleaaér&mbsdlmyntgfat lehee ofid 6FS2A aRAE,

d chiiral carbons is ; in other enbodi nents

Rf’ﬁR%? ;anfl grtdﬁpqnd@tt'wrcén%o%'*s Riher grapodiments g lgagt agie pf |

RZA ReB earbQst nENRS m(igi;eﬁdentlr Es@@?b' XIE}LI Mn oS e%ﬁJoaiFn'eNtQ at

armunts of theé st ereochem stry may be

legit brer gFiRA m?@emdmﬁlnradepmamtbz issPEHs, a@CEH—brnO)CHéa’rs
gl;gget %ﬁ? ! eso%%aerr]l?s eltlﬂ &E’}‘ and &BB raraeI eachhll-IfFEZP{ and R§BJ

. HIf B (@43(1@1%&5? Loe,eRt; w&ll&mdﬂg&yaenmﬂsen@k% rg)H eadrehor

tlosel ecti /e hi gh rf or man
B e WA 580

'ﬁ@hmd(ﬂg aphtyF, EHAL ra§|an@R nisin arFafy] ﬁflﬁR

 WRRRRIARAATE FOTLLERO0T002045,, (), fese

n ¢onj uncti on W th spec? Bs&opy, and
C| r Ciilsérhe dhwatrnmnfsmz 7Asip eic {0, Cs)aIRPY(Ch-05 ) CYaI0RMyICdr pmemyN\R?Eh
| traviol et spectroscop

In s enbodi nent s, the
 is P CrBaly s GrEXCioaie Q18Resy aNHaH Coy HIPEem DS maRglmsisy

is %1%%@?f End 018 Jnh R7E %Qé}{ :ﬁé HQH s&he er@xfb%mén%nﬁw’sls of

reboxefi ne as escr; Chman, D., et al - Jou Epal
(OQﬂCe)C]doalkﬂtaoché% Ayd R % ea,ch ar@(DanQs@m(a Eynb@ﬂmerﬂs& lénd:a

R, et, al ro 1; 5/ 6 or
arEbiPetds o B (e Cams BRI AR BT Bt BIRra Rty e o168s,
RB2(B 12N RI6 Ts A 46 thatafisr oeRTo & Fanml R7S .@epa@k@g @re

g ta:Fnl ng: (i) a pharmaceuti cal conposn tion

sing a conmpound of Forrmula (1), or a
pharlnﬁ@'é@?mwinl’%ﬂtsaétd@stoé@Illésuéttiﬂ&edadd| tion salt

-(@P@')ﬂ@fene-ﬁllﬂbeﬁy@&%ﬁ&cﬁman@@hé YheAQIC@RCRARIKR, 6|, DRI,
or Bﬁ‘:ﬁ(d }/l lSnp% srer}ma% ou%of%ﬂnﬂ%(@o the pharmaceuti cal

rea accord a nethod of the
i nve'mspre?]erabqsirra@ﬁs@t'eaé*roneﬁ%tﬂdféﬁ in a patient in need
-<of CaNGlené-(C3 L EReibalkyk\NIOL CgelikyRAS PlebinR(T-Cl Ik, priehyn iyt
or 6F@td )%ﬁ%l‘ffg ;Q'ereﬁp hgggrnﬁdunmfof Foﬁ’rﬁ.lr la om n-, or

dl at ed di sease or
di so'ﬁ@@me emwlm@%wh&mﬁ?n%ﬁw is Fehfittai -SFerPHidy 79 08
-Npald)£mtsoing eMB&iiméTts, 8atbiR® indegdnt@ny isa, tHer -@pe ot 0ok, v

ef f eﬁ%b%@erﬁm tsogac;II§T %g?%ﬂ@eqwg Foél %Ns nﬁ‘:a (gél-)a o0l @

har maceutl cally accepta acid additidn salt
The |nvent|on however, is not bound by any
t h e o\nysomé erabdaingdntgihe filst aipa hahorshsasf(%)rstdmmh_emihtey. teopeund
elgl‘;odll:v%rngu héls c{g %rralggrbg#ﬁasstﬁ srte édgﬁérﬁgéﬂ In"5BMe 'eﬁ‘)b&ﬁﬁénts the

achi eve a desire herapeutic e In an]?atl
stas et RIS L iR rTHeRd chgnddchH%PWB%Psdﬁ Sﬁ)éﬁf’ RGP bOd'me""S
(R, 8)bin atiiym@iieg E@bodirentnSicdd netitpsthes iemgodi@entaRiR)niestesiivielyg

to aR(QéHVé gr‘ﬂgudté'bf 'E}%Qg) é?xti lﬁ)%?é?eokﬁé?ﬁgt&?ﬁgy bR determined by
t her arpaiut i cal 6{ f'ective anount o a

cqRYRNpaLMEFNs suglyas H;S‘H%l?%‘rﬁ@&’ﬂﬁ“? aea?wcealt%&cg ?‘ éh'gaa%e“t
st ds euromiuns tisis-(bdp&afieadprophihpdrivemetbpibraegi(Heatphiaata net hod
ethtidsbiR@ivt Righ BStoRASMCE uldchdmBlogfPRHIPRLE] Hind'ah Dirbdidi&.
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the nmethod conprising adm nistering to a patient in

need of such treatnent a therapeutically effective
wa@pmane32s§ a conmpound of Fornula (1), or a PCT/IB2007/002445

pharmaceutically 25 acceptable acid addition salt

t hereof. Another enbodinment is a nethod of treating a

di sease or disorder selected from the group

consisting of: attention deficit hyperactivity

di sorder; neuropathic pain; anxiety; depression; and

schi zophr enia, the nmethod conprising adm nistering to
Uy B%f?‘ft@rﬂo'ﬁnﬁ‘e%%SO“JLB'F“%G‘@H Uy saeatRenqpy: 304 Hisk el | y
speffaacdpy vrecoajonation witf ulteavioetgpecirodcaply. [Fresmaidrabodimentsathe a
re%@v%uﬂ@%%%{eﬁﬁhédybym%% %Qép%n@g br@cé%q@ f&l tﬁg'seﬁgjaﬁon of e

her eof ound
e'"l‘—aBWWﬂr S0f¢ ‘?bf’xet‘B‘? a%\desﬁﬁ'é‘? ‘H}Qf’@lﬁ'f’ i Q:a‘?t Iakf JQYTE% Bf %P at%’f"ﬂ‘y
A.2002:947(2):26 2034; FibrragBfet al, IChtdneitageanbif 220D UB3H5/6f264-265; or

W@E’éﬁé WB‘FQ“JJ»%) o é%ﬁwétB&aé}wyWﬁ@d%l@@@m id¥erre. S€r ot onin-

dl S 2&&)@% r eTRPo "EQTt i gmc‘ﬂag;ag:o&qm@g a‘ nEargcheélgca?composmon
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i ncl udes somat ogeni ¢ pain and psychogeni c pain. O her

exanpl es of treatable pain include nociceptive pain
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include pain resulting fromsoft tissue or 25
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peri pheral nerve trauma, herpes virus infection,

di abetes nellitus, fibronyal gia, causalgia, plexus
wW@ruwB®2A neuroma, |inmb anputation, or vascul PET/EB2007/002445

Neur opathic pain is al so caused by nerve damage from

chronic alcoholism HV infection, hypothyroidism 25

urem a, or vitam n deficiencies. Neuropathic pain

includes, but is not limted to pain caused by nerve

injury such as, for exanple, diabetic neuropathy.
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such as starting each co-admnistration wthin about 1
hour of each other. Sequentially co-adm nistering
w0 p@BORERS8 sequential |y adm nistering (i.e., atPCT/IB2007/002445
different tinmes such as starting the
co-adm ni strations nore than 1 hour apart) two or nore
separate 25 pharnmaceutical conpositions. In sone
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Publ i cat i 689, 906 and

apgzene; %yr%zgg)ﬂ%sﬁch ﬁsa?%}%f‘ﬁ?ﬂ%ﬁ)ney séhcyll{ates sug'h as aspirin;
cyctbaxygenagerf (GO’%R] infubiterstsugH astyelegaxibofaBie2oxd, harpeoxib, and
et3ridbkib: s@&&&é Gorﬁ'é‘ohéi rédn@one6mﬂe"_é%,r§§3@nts 'ﬂ‘xcﬁdmé c;ﬁ:ﬂ)%er?z%&me

oct anoi ¢
o gty Bdngpatg: & Eﬁ%‘ir?pé’é‘tpﬂ%ﬂ? e s o RorBA
fenjsgﬂ,(j@rr@q@ 288 codefrar parexelings digeepam; femoxetine; carbamazepine;
(3S, 5R) - 3- am no- 5- net hyl - hept anoi ¢ aci d,
(3S, 5R) - 3-am no- 5- net hyl - nonanoi ¢ acid, and
(3S, 5R) - 3- Ani no- 5- net hyl -octan0| c acid; U S. Patent
Nos. 6,703,522; 20 U.S. 62846,843; U.S. 6,818,787,
U S 6,833,140, U S. 6,972,341, U S. 6,824,228, and
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U S. Patent Application Publication Nos.
US2003- 203945, US2004-171682, US2003- 229145, and

wQSRe0332225084, and pharmaceutical | y accept abl BCEHDB2d07/002445

addition salts and solvates thereof. For the
treatment of depression or anxiety, the conpounds of
the invention can 25 be used in conbination wth one
or nore other antidepressants or anti-anxiety agents.
Exanpl es of classes of the antidepressants that can be
used i ncl ude noreplne phrine reuptake inhibitors
miinRPEa)Y; relxptiet yeplataxiag: SHIBXRNRE: FPiSp Tk BierPmp 8P s
cycloBERz8prine; CRE-2(B] svairoxibege; @itabpsae BBIOEHrIrehherl; ake

A
esﬁé@@ﬁ'@@%ﬁ"ﬁﬁ?ﬁ”%t’ uding, AigEEPAM LT ATRZSRE T ARLSTATRRAN t or
m(aNVoh Sdomigrevias; Smlbiaennenﬂ:pltantatﬂ' sndofortripylioa Titmes exeaiptkas e

mgim L2—de53f9 MQb?@%E&%‘UE}) éﬁh&@%brﬂ&mﬁw@éﬂeﬂéraﬁy@@ecsf cally

ant agoni st tor ant agon)

dipqless tﬂ‘éJ“‘t%%Fat&‘f Vﬂ?réaﬂuma?ﬁ &eB?t‘é'gi“anftré’ $ifpa A%E
partsuigdy patpheritimd).8.u197 &k partitulnly pegabalim ¢l U detent Numibeesr y
r\fb@‘ 8%6‘]! § #5%’ Sid :% e, 9%@%‘%\&‘@@&9’08%% %es de W Glartedialye- 9.

mméﬁ e O ke oo B i B S i, . "
6.a5,022, pid).5.r6521,850, phrenlly & -aminonehggydphexyimaindriitne,
M A]SQa&E\%Us Rfe arﬂm hl(ﬂm'té&azdn%ﬁﬂewll) bﬁ%hedtﬂ]tméiﬂkﬁén@ne us.

f :
6&8@?&8&&0 e S
D&t P8 REBacCT S| @%M@@@@ﬂﬁuuﬁéﬂoé &ipj WRR2082PZR78%IUS-
6688836308 U 1 Bighs, ’mf Sariddhyds, 3&'5HR3(§r‘hin6‘-ﬁ‘-eth§/||-B+6{/a6[@@d]}%pt

oo R e s RO AT o7 ghe i Bl BS s 2R rao
5{piethyedctanaie acidiibiS thatent/AmplictiopPublidatien NGYISReQsH272783,

érﬁé{%g k3, 'ﬁz) '3%%&6@;%@) PbptarBRNLANGS, @RPBQarﬂiﬁ&@ nhefA-ude

I o e
Udil6@4@8408.S. 681827 & SARE33IH0 4y 8f. RS41.1nLS. 9ch24.22h 68@

u@'ﬁ@fg [idémﬁubmﬂbnéﬂbsdtgﬁoofeé&mﬁ U§Qso4 17182, US2003- 6
229188 GreUgodygsod s e et o P AR
S@Wﬂ%ﬂd@eﬁupr opi on, lithium nefazodone, tr azodone and
vi OFathhe?@eatn%ﬂt brajaprassdfi-ot a@Be Pk @6mpdh@gs Hedtventionekide
t hose refer .
obiio R e gt st S Bl i Ay goents
Exaropiescs clesset ofdiee arfigrpeespaitsdhatisanlr Yase neluds pssringpiipe
rélPRRG RAbitdls (IRE), splecla babton rebptakeifigion] (8SRIes  of
anti - anxi et t . . i
b S b AR Sy KRRl S TSR e
reyptRxe BhiiasHSHIBLS). neytpkinifr Yt regestor airponisis BIGATHE 1 A
okitage. mhntﬁor’@)ﬂdﬁ\@mytwwblﬂmhmﬁerﬂ ofndnbarhiid A)iJasa(RIMASE S or
nt agon
o ) bk A oo
ligtideragit a’fi@ﬁﬁb antd@oressemtﬁ r%z@&mwep@ﬁpwﬂwepta'feé"h'ﬂ OESARGi
té]ﬁér@érﬁlﬁ@ﬁ'byoh&raaﬂ eqadanDanAdepeylics g, trigyciRzapdepressants).
K%tiieﬁtgrggr%Smggltrw&gsc t 8£on8‘9r§<’ ernﬁ‘lg tchcgcqlcsqm&ig %ﬁﬂtﬁ&tﬁme

ciopwwnea exepRomipmEng; fr@mr@f@n% deﬁh'eele HuyBpRedriindolet he
ISFeFRAIHE Asrtrlyiidd) Brotriptyi@iatl artuxagiee) d&sprathieeland maprotiline. Suitable

28
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20 in conbination with one or nore other antipsychotic
agent. Suitable antipsychotic agents include both

weoeomwser2sonal and atypi cal antipsychotics. ConREniB20o7102445

anti psychotics are antagoni sts of another nonoam ne

neurotransmtter dopam ne, especially dopam ne-2 (D2)

receptors. The atypical antipsychotics al so have D2

ant agoni stic properties but possess different binding

kinetics to these receptors and activity at other

receptors, 25 particularly 5-HT2A, 5-HT2c and 5- HT2D.
selfpitve sbratonin pfupiats/iphieiters inghde Husreinst fluyaxamine; priergtine,

cit@bE3Hna Gertraline. Examples of monoamlne oxidase inhibitors include

|soc2%a>|<a%igphene|£|wnr%ttm% altclo rﬁﬂﬁoaﬁgg%% gv%%?ﬁn*ﬂ%ﬂgrg Lib el[1
manoaipiae Pdase incigdg moqiobemige fJuiiaiidssrotanimaoERgsersine - 3-

redpiakRiinb@itbrd indladtchiiakine arBduldydtinG,, SUjtEhIOCRR htadoyidis nciibe py
th%eggrﬁécg%% c?élsgr?ﬁgé ﬂ‘djé rbaf'énﬂ%es . Paas 581 €85 DR, 145;

5,705,946 H/P 476(5@0%9%953 Glm 394, Spitphig plyRigaRRtirdePERAS, 3 30
ind]de burbiiiem Ataidinamezbdvae (tdzGionPatcarioxabloe. SBit@RONISS Bceptor
angi'égrtl ét@ﬂ E@e \gfse[rgf H(e%'to inU.S. Patent Apphca’uon Publication No. US2003-

i azepin azi nyl)etho
08@%%%13 le k28 ligands @ﬂfdertlapseﬂef%f?@y és%‘avg | @Pw.gﬁﬁ)ﬁe}lﬂ@”é V]
prédgabdiin] 4- ( 2, 3- di chl or ophenyl ) - 1- pi per azi nyl ] - but oxy}- 3,
4 di QFtQﬁ\% ‘QQEP&%Ftﬂdxlety a%Qﬁis that can be used in combmat\on with the

| or ophe 3,
acﬂveoqowal‘ugs gf(tﬁ_e lpﬁenmﬁ'ﬁ lfilﬁlﬂ Fﬁ dlawn% C%é %9 rﬁgss anc?( y)-
seftatBd] ALLE., Brhylir&ytPBNHREA (541 4))iagodteer antagonists, especially
5- (]iT‘L gan[.xé} élls%hé@tréﬂe BearkzBdi %plﬁé&@(ﬁ@ﬁ@ﬁ)@ébl}m1ch|ord|azepOX|de

eridin e m dazol i di -one
o B aePAE Bedp e (BRI AR e, < pat ent
privepan., SLHEHIBS AT in reaerdor@gm%w@omomss%|[‘l<2uqe4DU€WOQe 29 WO
ﬂe%ﬂ&?e/n Maﬁ)@-ﬁéépmow 002445

benz Zi n- 3- h chl proindo
i RTRPsLrsIT I AT eoopty bl B (el
in 4018313108 With oreonpoigether itipFyehaig Bgent. ﬁyltabmtlpsychohc agents

|néIL|iHe9cfofFFdéh\ﬂ*1ﬁ’<§1za@ﬂﬂl afghicd bihtipSycA&icg [Monlentidnal dnfgsycriycd ieses

ar{tewgmgtlsfaf ?PE’F%U“OHSEm'SQ {\(iau(scggpgmlger do;?e{mlr%f g%o%é‘l%lé/ rﬁd%é%r!l J'ne é L
(Dopeteptpss. TiSortepiost antipsyehgtichertsoroyg B2 antpgoristis gropartiesiuhi ned
pcfsE&@dﬂ’el‘ém\’n@ ikinktics tdse @sceptoin@sctivifeat Sihgmaceplott; i ch

pariicy cua ng HTpd\h i g%}uf:% M Sﬁw%;é[ s of a@%ﬁglgﬁﬁp%zmgﬁcs%me@f

ckpmp@se |Baﬂh§>f° Tni¢sreffdl- @P‘%E%Z‘"Yaﬁ”rc@)&ﬁq[%ﬂ“ﬁﬂ%&&'t‘%‘%% at
PRGN NS 3)539578); tidpaiions S-[2-pa@tiusre-1,2thensisdxadoad- gr oup

yl)?éerlcgl%]e&}@g@ r%%heyaé Tg%ttét%r?dro ! ﬁyr?o‘ét[ g]gi/r%\&.h Lonafu. §r oup

t
USRI il S A AR
b]DI Bz G2 iR(LiSa PhtyntiNoes, 229 382); heetinges Bi[B@- condi ti ons
dn@é@kﬁﬁﬁ%&tﬁé&sﬁhoﬁ gﬁ peaagmemo;y%maﬁ?' (g8t M&k Ko 4,879 ase)

artin rror
anfirrazolge” -Hd4éd +- AL eRbENY kP! ngﬁ"B’R b"JO’B’? Bty ?rﬁ ﬁa’ ?SCS%'L i s
ameEREqe(2, Dictdorddhenyrledipecdzinyfrb@oxyhp.4idiydro-2(1birgenolinereded,

(U 8 Patdhl nq%se@tzwae%@y o538 Q&-uﬁo%léw &Qh - dhidrs 1Y |Ce .

Ki |
T A 2 e
4 f7 00, 500l); am{sulpriden(d. S RatantiNat £410;628h e zigriwidone, Beldded @ es

for introducing and renoving protecting groups are
known, for exanple, in Protective Goups in Oganic
Synthesis, 3rd ed., Geene T. W and Wits P. G

W ey-Interscience, New YéPk, 1999.



10

15

20

25

30

35

The follow ng noieties are exanpl es of protecting

groups that may be utilized to 20 protect am no,
why@sox3gk§ or ot her functional groups: carboxyPCTIB0§1/002445

groups such as, for exanple, fornyl, acetyl, and

trifluoroacetyl; al koxycarbonyl groups such as, for

exanpl e, ethoxycarbonyl, tert-butoxycarbonyl (BQC

R, (3, (3-trichl oroet hoxycarbonyl (TCEC), and

{3-i odoet hoxycar bonyl ; aralkyloxycarbonyl groups such

as, for exanpl e, benzylox car bo Z) ,
bepamqmltqqﬂ)psmg@ﬁ@};aryﬁ%waﬁc@ dohna%@wejgdrochlonde hydrate (U.S.
pé@{h@qngmytnﬁthyloxycarbonyl (FMOO); trial kylsilyl

grouyps. s PN d

S er YRR bR L) RPRRrpicb bhd B it e | THD) S0
syaigeses tereob Ranpe @repqr?d *w@ﬁyi %'eéﬁx/fk'"("e fhe @ffjuging conventional
syhtaéticaharalstanydtiadg) Some siyting xipesalb oy biso be dti@red from a

comrr;[chw{Pgﬁ)HMJr §wh %l lgn?éﬁ?%ﬂ)élomg PQ' Iﬂ%ts’ Missouri.

enesul
tri f3vobeesset m mefcarﬁeﬂund%m 5°r6‘€ﬁ£9 may plize HpERs of
misReeiEierRRiidted] ofrestiot preHupts taemniaingnBO thgn onpsadtine | ude

funEé( %(a?%glﬁp IDMmgSchQrﬁ\ %cﬂ{ng l-éoréadﬂ% ﬂr%noﬁa@ﬁro@ﬁ(ﬁ%eeprotect%d
ce
fogf g E?ﬁ%it"f‘%w %%mta?fgvg G prouR bR EeRghg Eﬁ?‘\vzﬁ‘g?_}k?{‘%
grﬁtafslnbs‘lantlaltylnmhnitg thie seapfionBOTlitpnoepEovad Agrotetting geoxaispl e,
se@éﬁ%@%ﬁd&@%ﬁ gﬁtb :g%talrtmg m‘;{eﬂg\ |p@<§r@67&‘atrrl9|ﬁ@ But tﬂie.r ﬂe£dt|6r0§t@@ﬁet | Cc
Wi & PG g8 GSsReE O U T Rs RO SioP AR
proteetiay ggep ofn BECEG\gH dtipwellwithin the grdingne skl in i@t to lntrOduce
pr!:éel:tiﬂ& bfo%é HfAin S§¥ BnlHRSiS S aclfor:rg QIR QERASIL) e EHé]al baBer (drﬁoggr e
theip Pzwgws%%z@%%sew i’é&%@gf" d)éd&%f&m} %&5{’5 e 6}‘?{ " 85) (1)
oRGpleGn AOtADeGroHB if QJoaninSyrthiesis.cl edt iGW@nNTr Wd@f@t\’}’l&ﬁ

Gcl?lvml%ﬁlﬁfeh@@ﬁée (qé\hvs}kwgyg;t allization with (b) pG (c) PG
hi

conaltie RS gidelies e e S e P arals Gy BRQeblisgro
preteeiragwhhyd(aty!. @(gtl'(eef}mqb@aégpgqsr cg,arboxyhc acyl groups such as, for

example, formyl, acetyl, and trifiuoroacetyl; alkoxycarbonyl groups such as, for example,
ethoxycarbonyl, tert-butoxycarbonyl (BOC), B,8,B-trichloroethoxycarbonyl (TCEC), and
B-iodoethoxycarbonyl; aralkyloxycarbonyl groups such as, for example,
benzyloxycarbonyl (CBZ), para-methoxybenzyloxycarbonyl, and
9-fluorenylmethyloxycarbonyl (FMOC); trialkylsilyl groups such as, for example,
trimethylsilyl (TMS) and tert-butyldimethyisilyl (TBDMS); and other groups such as, for
example, triphenylmethy! (trityl), tetrahydropyranyl, vinyloxycarbonyl, ortho-
nitrophenylsulfenyl, diphenylphosphinyl, para-toluenesulfonyl (Ts), mesyl,
trifluoromethanesulfonyl, and benzyl. Examples of procedures for removing protecting
groups include hydrogenolysis of CBZ groups using, for example, hydrogen gas at about
3.4 atmospheres in the presence of a hydrogenation catalyst such as 10% palladium on
carbon, acidolysis of BOC groups using, for example, hydrogen chloride in
dichloromethane, trifluoroacetic acid (TFA) in dichloromethane, and the like, reaction of
silyl groups with fluoride ions, and reductive cleavage of TCEC groups with zinc metal.

lllustrative syntheses of compounds of Formula (1) are outlined in Schemes (A),
(B), (C), (D), and (E).

30



at A O RSA R5A R A saponify HOA NN f) PG (g) pG 31

WD 2008/ 023258 PCT/ | B2007/ 002445 Schene (B) R5A Rs
WORAS/HOERRSN HO coupling O N _ OH + PG condi t i POIFIBR2B) 7002445

LG (b) (c) PG (a) Rs non-nucleophilic base RSA

nmetal cation catalyst RRE N O R4A RBB N R3AR3B I \

PG R4 R2A RRA R2B R3A (e) OH (d) Rs R5A deprotection

R25 Ole R3 " BN{( ) conditions H R4 RRA R3A 32

Scheme (A)
(2) enantloselectlve reductlon
fractlonai
crystaliization with
chiral amine
R5A RCOQH
id cou;c)llltng
mi conditions
oxidation R5A M HO™ AN tnsnei
condmons inversion
of
'}1 stereoch
(d) PG © pg emistry
at /A
/”\ sapomfy ),NO
f
PG (9) PG
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WO 2008/ 023258 PCT/ | B2007/ 002445 Schene (C) R4 a R3B

R3A R R nucleophilic R2B RRA + RI 0 aromatic F H
waeabsnest i on OH conditions (a) (b) RS RS OP@HIB200H402445

oxidative RS O Rs 0 cleavage R1 Rl conditions R2B

R2A R2B RRA 1 R3B RBARIB RBA 4 R4 (d) R (c)

coupling conditions LG O (e) PG R RB RS R8 00

R N deprotecting 1 0. R'"-ON R2B PG conditions R2B 0

H R36 RRA R3BB\ 2A (Ib) R4 R3A (f) R4 R R RBA 33 WO

2008/ 023258 PCT/ 1 B2007/ 002445

Scheme (B)
R5A 6
RG % . R = R5A
7 HO A coupling \ | X
N\ l . Y 0 A
OH + N conditions LG
LG PG t7|
PG
(a) (b) (c)
RG
non-nucleophilic base 7 | RSA
metal cation catalyst Ns L
RZB 0
3A R’ 3B R¥ ° ",l
R R PG
4 2A
RZA RZB R A R
OH R (e)
(d)
RG
= ‘ R5A
Na *
deprotection RZ® O//\K(j
P R3B 0 N (‘e)
conditions H
R4 R2A
R3A
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Scheme (D) 0 RSA HO RSAM . " O reduction * N (b) N
(a) PGPG R5A RBA HO Ho A (d)-2 (c) N separate N 1
waelrasvensonmers Pl G PG aN OH\ OH coupl e corqi/sB200R1082445

Rs N(e) LG s R/ | R5A separate R6 RBA

di astereomrers N OANO” LG (f) NLG(g)-2 N PG PG
5 Schene (E). R7T R7 R6/ R8 RBA - R6 R8 RBA | X2 OH
(b) * RL\ ORL\ OA coupling conditions O OH N X2~
N (a) H(c) H In Scheme (A), the nitrogen of
()-nipecotic acid (a) (Al drich Chem cal Conpany
Sc@ama(‘gg No. 211672) is protected using conventi onal

am ngaacid protecting group 10 chenmi stry such as that

%QSCI'I begdai n ProrRbcityeRG oups inEf!%g@i c Synthesis
with 34 W 08/ 023258 002445

] 4e MYy gf oupr refei n PGar@gnaliem am ne protecting

&roug sdth BoC or CBZ tq give S“bgtggggn

N- pr 8fect ed- () - ni pecotic acid. TRE"°Ndi vi dual

enaphi oners of N-prdPected-()-nipecotic acid are

separ at ed usi ng conventional enantig@sel ective

fraRtional crystallization with a OH
H oxidative 6
» R 0
RS (o} cleavage R
R! conditions R28 R2A
R2B R2A
3B 3A
R3B R3A R R4 R
R? (d)
(€) coupling conditions
&)
N
(e) PG
RS
R® R®
R! N deprotecting O/\O
- 0 b —> R? N
R conditions R28 o H
RSB 38
R2A R 00
R
R* R3A () R4
R3A
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chiral am ne or conventional enantioselective
chromat ography of a chiral ester derivative 5 of the
wOR@BO2R6E ed- () - ni pecotic acid to give (S)- orPCT/IB2007/002445
(R)-N-protected-ni pecotic acid (b). Exanples of
suitable chiral amnes are I-tert-|eucinol,
(+)-cinchonine, L-proline, L-phenyl glycine nethyl
ester, L-valinol, (1R 2R)-(-)-1,2-diam nocycl ohexane,
(S)-(-)-a-nmethyl- benzylam ne, (1R 2S)-(-)-ephedrine,
L- phenyl al ani nol, (1S, 2R)-(+)-norephedrine, (R)-(+)-
Schepetily| - a- met hyI benzyl ami ne, (-)-cinchoni dine,
(+p-cinchonine, and (-)-quinirsre. 10 The (S)- or
(R)- N- protect e%Ani pecotic acild (b) is reduced using a
Y hydr ifeM r educi ng oconst ns sEe4Fes bor ane
In tetralydrofuran (THF), lithijum al ummomnydride in
THF, "age”the |ike at aterﬁ'ﬁerat from-20C to 50C to
giiae an (S)- or (R)-N protected- P%’ peri di n- 3-yl
met han6f (c). The (S)- or
(R) - N-presect ed- pi peridin-3-yl REt hanol (c), which is
also used as 15 illustrated in Schenes (B) and (Q),
[ AT correspondi AQ & hydef4) using an
oxi dant SuG 2- Fedexybenzoi ¢ 4ci d Jod)-2
di metgyl sul hogi de (sebdsél:/ oxal yl  Chroride/trimet hyl
amine in an a rotl dliasterapggts such a d| chl or onet hane,
THF, or et hyI acetate at a tenperature from-20C to
100C. Theoﬁl dehyde (d) is allowed to reactoHNlth an

org allifc agent RGA-M 20 Ais as

def i ned her eif ncOUPe ef er abl y cPPE4 aI k d Mis

LRSF, h&2, or 1/2 Mg+2 cati nR6 a@ly 1/2
Zn+2 |A thevpresence of a chir aUXI I |e§ry such as (1
R) - trans-

RE N L 2-cycl ohexanedi yl bi sgd, 1, 1-trifl uoromet hanesul f
ondmi d ang an opﬁfﬁgﬁim&gw Z agi d sﬂi@h as titanium
is a8 L entl such _as. et hyl
ether THE, adt e Iike at a ffenmpé&rature om -50C
to rdmmterrp e to give the gecondary alrtohol (e).
25 Fd? exanpl e, r}'When N- BOC- (S) - al degyge (dY"is all oved
to react wth d¢t@thyl zinc in the senagse; of
(1R)-trans-N, N -1, 2-cycl ohexanedi yl bis(1,1,1-t(fluorom
et hanesul fonam de) and titanium i sopropoxide in ethyl
et her, (R)-l-[(S)-I\I-BOC—pi peri di n-3-yl]-propanol is

5 s@Rkgiged. The stereochem stry at a second chiral
car bon V\,hi ch is indicated with the_ 30 symbol A, in
secqﬂdary al cohol (e) can be invertied by allow ng the

gomppund.4 0 couple wth a carBéyxy, )i d,such as
Rb #70Ne” ack® under conditions tha i nversion
su as ugi ng tri phébbhogphi ne

RAT 4

P ar boxyl at DAD) [
1, 2-||4msthox et han®'? %ﬁ/ﬁrjﬁg a tenperature\{rom 0C to

100C; preferabNy from room tenpe¥ature to 65(ﬁ to

gi ve L?e esterH(f) whi ch can then be @bponlfled usi ng
convehtional conditions such as 35 sodi um hydroxide in
THF or methanol and optionally water at a tenperature

f r omnQdentie (A@bﬁéﬂltrdg@fﬁ biy)-ligecétic\e€id {d) AIGRE CReaiE3l Campartyol

b MSHER it 607 GOSTEM dpfth oo BEEANG arote O
10 chasiginyguehasdhat dersiibedd W (supra) with

stereochem stry at the second chiral carbon in
secondary al cohol (e). The secondary al cohols (e) and
(g) can be used in a4
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the synthesis of a conpound of the invention or salt
thereof as illustrated in Schenes (B), (O, and (D).
w®2008/082keme (B), a 2-substituted-pyridin-3- ol PCEIB2007/002445
wherein LGis a leaving group such as brono or iodo,
is allowed to react wth an
N- pr ot ect ed- pi peri di n-3-yl met hanol (b), wherein PGis
BOC or CBZ, and the N protected-piperidin-3-yl nethanol
(b) is prepared as described for Schene (A), under
sui table coupling conditions to give the ether (c),.
Pretecing oradr BF: Wr%‘%@ i %@meupf%%&f&ﬂfﬁ%saﬂkB%‘F 8" G- to'give
N-goteofet () aipbattio ticis. (7oA indisidTaHEnanthnoxaef &l-protecté®(x)-nipecotic
aci]dbage Qépg%g%‘%M&w?@m o %nﬂ&%&f@@ﬁé&l@ha‘ Eﬁéﬁllﬁgﬁﬂﬁtwnﬁg to

fef erab from 65C,
e ¥ OpFELIER BReiCBEI PR AGRTY QS IFl Fir domvaine
of t@Naprbiected(x)-nipedotic acid @idived 3)hor éR)-Mebrotshieti-nipecodi-aciips h
E%%F%L bfkglté%gaedmré ahdiHek YRS ’tetrtr léd&man ? -BhPshke, rlleprdﬂﬂwé h-phBhyAD;

ar bodi

glmm&{y{%&q am R %%((J | 20q1 e %hexane (Sgn( -)-a-methyl-
bszlemUm;ﬂWJ(-d-epfmdd&Z D—bl&en(ﬂél@hbql (68,2R)-(+)-norephedrine, (R)-(+)-
N- be{%/l 9%?%&&9@@4 k&ﬁ ) gﬂg'lohl (C%ane %E&émne or

t riazol
( ben%t@)r B N?rcmﬁéwﬁteﬁ?twflﬁ & isdedyged Lt?l‘ﬁ@?;ﬁ‘i & fiyfiride
rebB@irafcbrttionphuas ph bdrene ikletretyd@turandTiyR), ittign aluminum hydride in

Ti—lhl—= Bﬁc?ﬁ'lg ﬁlzeeag a &In@ Falhg%‘[?on?? 2B EHRNG Elvé B (ghsor @i)l I\QB\%@&E@

e sul fonyl  oride such
P‘Pl%‘f’ﬁa"ﬂ@%‘ﬁ'l‘%”SH% or tosyl chloride in the presence of a

sui tall(8)- noR)-Nytdteabiiperidin-Babetrand lc).amidnc gdgsused as
nl&%t@&ﬁx'é&ﬁérﬁ&r@%}@t(é) Q{ldufeé‘%@tﬁé c&%@édﬁ fgldé\%é (Y Bsihdbn@n

t
Yy B PO e 94 AP BUREY BNRYIHFm about 5

cmamdelbmethylme in pn efreticabivgnt Such s digderrmethiye: Altifu oeethyd

aé%@ataﬁ&nse%mhbﬁ 506 feep@ndi ng sul fonate in situ,
chis then allowed to react with the 2-

su bsfhetaﬂee)dierﬁgl)r'$ allowedtogpact with aneragneestaliveacentRe - N.c) |
wﬂ-e!}%e REAR s (:l%f?neh ﬁerte@e&efg@b‘l? k@ %déﬂkylhantdrﬂﬁs RRenoh=2(H )/ Mg*?

I Sul | S- et er
cqtign), preesatrbprzég dn thewrasgineaf 2 e ‘ﬂurlmS%P as Q?‘ FiA ot i ¢
N;Nilh eendohexembdigsis(THPE -rifludionethaggsulionarhid@)-aohd e bbtorgl dewWane

sudn LETRG rrﬁ‘sUEr@prrdg R a%%l'&lc %nttsgcr@&%t'ﬁyl Q{EQGFHFH aﬁchlﬁe

presence of a non-nucl eophilic ase ot asish
s g SR LB b e B Ello 2o PSRl ™
Farakasge, winet 80 (Shpldehyse (dapiatimved KHvBS)jth diethyliziac inthe

%9&!10@0 W?')méng-gl N’ ﬁ@tc@!ﬂbﬁ%&ar{ég@ﬁlb‘d‘l 1f1QF|fm%ﬂ)trr%|tHéﬁésﬁl@orﬂmzde)

RIARIC N TR R T

obteinéd. at e and copper (() iodide, which may be generated
in S*Tﬂé’sté%&ﬂerﬁ@ﬂpﬁ la(skdonti Ehifal @tRn, bﬁﬁbﬁ%ﬁdl@d@é&b\ﬁ%@ r

SRR ety T o P 5 e g P gy TR

wdlep rabeylicedidisnehegs beodoicaisld eindss pefiditiprsriBat fagd ¢t ipeersion such
Hﬂﬂnyﬂﬁhogﬁf d@&léodrép@rﬁazod%ﬂbﬁﬂlaltesmﬂ\m QAP QLktitdxyethane

S B B A et RSPl

ghy the eglen(Ncwidy dad dhen 36 syONIPBOBING QWSQ'OP@FPW@QWUB?445

s&iurk ﬁydidxwe FrOBFEdrinfetifibidnd dSbtlarKhllftht@ﬁdt 8 teiereturé frol OfT tas
ronet pane or, aceto

g%xg[ﬁﬂu%t&gkv% SﬁSfﬁnd% écol]gp(g |1er 1 6@{;&%8&’#?3& QE&OM om

t enper at ur e.
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In Schenme (C), a phenol (a) is allowed to react with a
2-fl uorobenzal dehyde (b) under suitable coupling

w@omvdiozi2zess to gi ve an al dehyde (c). Exanpl es PET/IB2007/002445

suitable coupling 5 conditions are an aprotic pol ar

sol vent such as N, N-di net hyl acetam de (DVA), N, N

di net hyl f or mam de (DVF), dinethyl sul foxi de (DMSO), and

the like at a tenperature from about 5C to about 100C

in the presence of a non-nucl eophilic base such as

cesium carbonate, sodiumh dr de, and the |jke. The
chigdl GRYRR SPENIaNsalehal{O)i PRITRTCIR h9 siefeadPaFY, ﬁ‘&B"r secon
chisalichratyl ie secondhing alaohs! (€)0Tigd seeortdhny alcd_m)lsﬁhmmd (9) (el be used in

thm{mél?a‘ anomﬁGUnE aphe m%r%@t\/ &38it heReH dsiiRSftadNi® séemes (B),
aprotic solvent such as dichloronethane, chloroform

(CRMfBbenzene, and the like and a mild acid such as
KH2 P8 thekie BByl a 2-anishtituted-plyiidice3-oide), whereimige isat leavingforaym
su@leéJk;rorgég ibdd, @ BRI 1RS¢t nith 5mﬁ-prowc@a%r¢s@dlm§-ynme@@ﬁ@ wde

it S B, P o Sere st ume et PO prep‘ﬂe% '

asglepaibed fonSchemne A)amderisgitable couplmg conditions to glve the ether
E)M'nfﬁfegbﬁ&uﬁ% RLFBE béHaRordard APAiai0 Qbiveesucl as TME d(o&éne or

ST e e prgh O
ropm tinaneeatlie fo®aHt i the mrﬁ$efnpwfrac9ﬁm“h9ﬁ@§wsﬁfékf8&@Up‘lng an
ad RS- an EE:@HHI&*-@H 8li¢h doliging bdeis itcRid@ trigBeniPRosPhise itther

Dlgb)b %X%@rﬁ exr‘?’oggqp\y/ H'eﬁjalgar oa‘?r%‘d%}z»@?&hﬁ%étd(g%bggﬁ?,a&e an
=k, Whecainadinicaaot é‘ﬁ?ib oE B oxclobmysbRtimBE EC st

op]flgr% Mih i %ro&@oeﬁicﬁr%%as aHoHt); 8- (PeotRsLl- eapkytidyeroRa®e
‘31" heéﬁill um carh onat e, SOdI um car bonate, sodium
phﬁ’? PHE PO Re  The bis-ether (f) is then
depr&teaetively, e dlgqrotgqjﬁq;amﬁném@dﬁﬁﬁﬂtajn@rﬁ@ ig qjloygq;c{,t@ regct with a
SLQQST@QMBQII &iorit® BB |a§ methBhesufdnii@htobys cioride ibeIpdsadite of a

s%g%? B?n nugtle%f)hlhc ga 8 FchX]s ex§esg;p§;'Ss un@éﬂ)%'%tg g eQ(Ee §l§bt§ @rl‘?' €

con acl SucC
hyteyick io ge apretsl p@kar eRivepiugly ay acreipwtﬁré% é?é’é'ﬁd{?f%%’l d HFhat &n
temipBratuteCroRPADSEIEPC SlbButa 90t prife bl i iaufreteMperature to 80°C,

to %ettﬁ{]corre§poﬁ?lré%sulf§mabe Igglﬂx @nch éﬁ%ﬂn aftwe WP] fo rﬁact with the 2-

cotl corresponds
Sltbétltu’ﬁ@‘bmﬁ'él‘]ﬁcp‘ (Do Q‘W t@cﬁ@??éc)( A) is allowed to react

WI t hTtRetiae td) Matenr&guw@emm tiRlphBnc &) edayduitalgditapditibrertorpive,
kb %L @%Q@%Q%Of sﬂ{ablg dtlon€ Lk 86 bfletc <08 LSS emp,pl ed

am ne rochlorid
d‘B’Fa@Séﬁéé cpetipry i aﬁﬂe@ﬁ?rﬁfér%@@e&%@ﬂ@ﬁ &4 o gpdc e
pigBdnay bi-griop@ntietiphifc base auchap pobsstunstelt-emtides KTBU agotassium

h nggm%%gﬂﬁﬁﬁexaﬁ\@tﬂ%@lgiahﬁé @D, ofihB Yike an@tarb%ﬁphﬁé a

ture roomtenperatu ive the

c@@jys‘t %Wﬁp%yzmg@comhﬁ%?prm(@}lc b 8r|mde or ro<$ de wrth a phenol.
Thdsp cb&ppmgadamybeded@amQEn(l¢truﬁan ahel, copyer(t) fidide, Whiehl redydg and
g%ﬁe@?\fk L c&&e%l&@ﬂ&t& b\é‘@\ztene SthpRk FARBPFERL AfitatLtoRGRN

erein I's as defined hereln preferably
coPRizANd thepgpmigtie Gropjde orioglige. 7,45 -~ or' 1z My+2 cati on,
pr ef Eneatlid- ythér/(@ igverRdepratectedsinder atifable soylditiens to 38e guc h as

THF, et hyl t -20C t
corpind e da GFanehls <rapdind SERELT e (8% one °
Ednpples3 s\IEDIQ 0684036 SRR arBP90Mg SUrPsih as Migoore ettie

(b) is reduced with a hydride reduci ng agent such as
sodi um
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borohydride or lithium alum num hydride in a solvent
such as THF, nethanol, or ethanol at a tenperature

WO e@s02288C t 0 50C, preferably room t enperat ur ePCT/IB2gOIMB2445
a mxture of diastereoners of alcohol (c) that is a
m xture of epiners at a second chiral carbon, which 5
is indicated by the synbol ". Alternatively, a chira
hydri de reduci ng agent could be used, which would
provi de predom nantly one of the two possible epiners
at the second chiral carbon in al cohol (c). The

or fiflueragcstiegcid ingn epretissalyt fhsh &s giehioipmeihene o agetoniffie fid n

tethpeRatBtediomabbE B Gloraoua 50°Ct prefefably sbout iomaémmpegativen was

pr eqﬁl_%@ﬁemer@? %ﬁ&n‘ar @] IQ SiidWed WT@échﬁﬁh a(@)luor&b%nzaldehyde (b)
ecot [ g\ éﬁﬁ’% g ? |
LR Q0PI SOOI PSR DY R it BB CLBBP T
coatiitiamgateograppitiy paar sglivdnt sgh geN,Nadimethyladetagnidsi (PMAR NN-ngl e
d!ﬁ&h%@nﬁan%re (@Mﬂ )ﬁﬁﬂ&rﬁlsgfoxﬁé’tm)sanﬁ%e lﬁké‘gleaqgrﬂ BlideYrom

q% 1 sol \E i: Ig%{% Eéhd
46 %foe@%wﬂ&r 1€ bigeEnsh ol '(06‘)”“3 e %?f s casium
cartodatperadiemthygride sand be lisoupl ed with a pyrindin-3-ol (e),

wher-glehidedel( .se\hér?@(wbmygregm #ag{f thig&e ReARNOb givedR
u
or el ), i5reies oy vl e Rl e AP R B0 a8 o | ng
dichlquéraetcane oshlopyferindéhirndbendent aas the dkecasd @l mild@cig such as

szbbp h@@m%@ %h.k@ at @@ﬁhp&mﬁ&a fioPh do8 26 TR0 @6OUDMETC @t theél
fatur d én g | %nPr C%rablyfromroom
pr?seeggee? EGV (Y ?8”0 seehid 8%, pefﬁ’elb Sndenty gi ve epi meric
et heFhe phgnel (K) isrieen @ligwes to reae) p@ftqr ﬁwteblycow"tgéao%ﬁqn% witiyan
NpRfschEdigéFi@in- Q—fylnfewan(ﬂ U&Sfbﬁ% Q&) WBHieSeiOPG &l dhekirle prdtgcting

Opt su&ir'n1 gélr‘%{ ﬁ@? andeL(? is eavn gé(ggp %’Mcﬁ Qs 5 Rgthgyers%llﬁqétg 3- ol

e Cou | oNns
tnm@sqmqtmaswfwteemﬁmt@rbr%% pid-ge %keptﬁ giyethedis-geF (THi nol
E*Mmtptés @ﬂsﬁbtﬂ@&d&bhn@ Qorgitiees dte B Afrotic@olaf solvdhtastieascioifer s of

aceLom%rll? Ar, S}lﬂﬁé v{i']%t %temgéé{ﬁFegroqr ab%gt' %@{o b@ttlt 1@0‘%@&@@‘:1

PTFRBCHPSANGP e PR P8 PEST CoBREF, Sef*')‘mﬁaf;‘?f”k?ée

sdiRpaiyaii®datthe Br omat ogr aphy such as chromat ography on
siliga Lgse%thggf gl 'dQ&ot\%tEJ‘ur%eﬁégﬂ%leecoﬁ&lbaﬁg'&I 25 a

m xture o ven S I ndependently give t%e e} sol at ed
cafion®t of Eortulea(ity, whigh isla @mghorg )of Eormuihkﬂ]) wiseni | isrtc-BEhene

E)(am 1ﬁs%@waﬁghﬁécﬁn{$oh&ﬁong Qe alstr@ a&@uc@aﬂﬁhﬁro@@n chlorlde
o NATOR TS &R B G %’BSW@“%S d§EH@Hﬂ§{E?%ﬁ) 0%38&@ !
conpogetiersd (DRd8 AT (R)-Nppdtectedinineretabeiv &) yNhloeagmesemdﬁéfr ic
c&?ﬁdJaGﬁd @g% %@nm &)auaﬂéaacy reB& WitR Hma&dath tagenagucalgf ghﬁ'
|
cfﬁ?fﬂor"ﬁﬁsth%@h oy "ééés?h‘aré I ?{1@5‘“%&&?‘% W@“ ﬁh
dimethylhyrrdxglaminie hydrodhipgiee 8 thetpresencseiia wmam/aﬂmmwse Such as N-

m@mgllL&d'éﬁb he/inlah aBrBfﬁ: B BIhGS @fchl@rofr@tﬁ@rlté B&tonab, b‘tﬁill
a Cou

AP g g Broout SitParai S b e SrBio .o
difnetihi-(Sp on{R)>-&Rpeteciedmirecets aglitsuwhidi5e plated emcétﬁ%quﬂpwqbfaut

re%gtowcl%h ain r(1)rg%rr?ometallic agent R5AM, wherein RSA is as defined herein, preferably
phenyl, and M is Li*, % Zn*?, or %2 Mg™ cation, preferably ¥ Mg*?, in a suitable solvent
such as THF, ethyl ether, or DME at a temperature from -20°C to room temperature,
preferably 0°C, to give the ketone (b).
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38 WD 2008/ 023258 PCT/ |1 B2007/ 002445 aprotic sol vent
such as DME or toluene to give a conpound of Fornul a
W@ ¢@p/023Bsese coupling catal ysts include copperfdi/1B2007/002445
triflate and copper (1) iodide, which may be generated
in situ wth copper(l) triflate-benzene conplex or
copper(l) triflate-toluene conplex and the epineric
ether (g)-1 or (g)-2. 5 Alternatively, the secondary
al cohols (e) or (g) of Schene (A) or epineric
al cohols (d)-1 or (d)-2 of Schene (D) max be coupl ed
wi t hTistHietnse (Q) i redeeiiiferfydiideyredugiap ﬁ%e“f?%) eHHREY" ons
barotiydiidead liimauniiam yafidenea édbjent suclyas/EHR neo@EPG LU diherfol

atl aqgrm)‘érgtrn% él%)n Z(LB togﬁﬁ(? ﬁ?ﬁfér@ly 1%0% t@+ tQEIVé thr@of( b)

d‘@%?f@%"ﬂ?rﬁ girigohel &) ﬁ]a i MR PhaPIRES @@Ls cogg chiral cagbon which
istindicptee by the Bgraipdn . idterastiel$,& chiral hydride reducing agent could be used,

wFﬂin RARS %Vé@br@&oﬂﬂ{éﬁw&g X¥hétns p9§sx!§é)éﬁ’fn&§ B8ke SRR dnig

eagent such I cycl ohexyl di carboxyl ate to in an
Caéb?”d'f?ﬁ"'}?b(lcbr solvent at a tenperature of fromOC to
abouTheli9igilret ab tvgi diestetdomemtoha@eohol (Ck whereih the(steyeocymstry at

mempamaﬁc%ruaﬁ WEQBrg&ltéPmHBa ad‘E@MlnB?o WieHeP 851 & 68)-N-ProfeBie&Ni C

m or | non-racem cC
s praes e R omional et be Perereyis S AP SR o 5
cliroroatograge on @msatw‘ by ehdingreither sirlessolvehtior amifiuge pfssolveryts ioe
m@é;%ﬁ@én@?glf/é @&%t@@éﬂuﬁénc%tc@ﬁdié @e1 M(@)Q &héh lsolated epimeric

afareff pot B lnaiehoePlr 8 o B A ABE R ra O HBl 8

is@Nédving @fdib €Gdhi 2¢ BradRRAlas AraRATe bdduised virdig lande paupixige

cééaﬁo&égugﬁgs &g@%g@ﬁ@ %oma?;ggg?mr& &ggmo%muae

alp?ﬁl&erge diPReRPhPIPDING énds%P frdeluene s DMEY i a toppergiyiefrRd B f
toCD0RCEE Pieferddy fronraot tenpetated 66" Cs epadeptridentlympe epiderar e

e{ﬁ@,@% 1Oa$,§|§<‘2t }eggecwe ctional crystallization and

i 'osel gctive ch omat ogr aphy, i ncl udi
enanfitesaaivele the et of two SBFEIAMER PBWB@?)&%PRW"V can be
céopreddth ke pyfiddins3-ol ) iunder e @buptingeeshditals su¢hreddistse gescribed

ha@.n 'fér%a&al.ﬁaﬂé ﬁ%ol%nw?.h.ha% Qr‘?&lbéh%l tmdiv& b nmsraem

romato% descri % P E‘ N h
destgrzsmsri fet éﬁs@%'ﬁ? mbgurg § szs a‘f@ Sf?ﬁ? 5Bl oot 04!5% '%%
indicote @By g 4;58;095 Fhe Rixtrg of desibreoners of dthen ) inanizd separated by
cﬁr5l¥§tt)€fla|!>ﬂyzsﬁéﬂ &rbh%fnafoel%pﬁyadﬁesm:&gél 93'] Qﬁtm@ﬁmtﬁ B&in I@ @&mu&ds

2 @i4ra ChgE NS PSRBTy 5 ool spired e L and (d)8.
L- ( +Notshowaini Schened (@), @rchodpinel ethal (Bohans (a)e? day tarohpleds
wﬁh Ih@%ﬁer{oil(dﬁ%rs{chéme (é?us@@ﬁfﬁé&h&tﬂnfs SMiifed@6bv@ f&'schdme (B) to

fonic acid, and then converting

C

gt" avo %’éﬂ“f’g @gp"f’ﬁ%ﬁ@epar ated stereoi soners of the
conpélieTaively, epeirapimesic thyr (alcandt(a)-2 hay be dopried with@nigiegkol
of Ofilla A @ conventional manner. Syntheses of the
compounds of Fornula (1) may use chiral internediates
such 55\}@)- and (R)-3-hydroxynet hyl - pi peridi ne-1

carbgmﬂlc aci gntert-butyl esters. The (S)- and

(R)- h)@lc oxynet hywhe% rp ﬁ?A %7'3 n% RQ@r peoégyéehﬁed%@e% using

tert - but esters’ pr epar ed
ad@ﬁ\@%ﬁp@% it bage push as €ﬂd U(rﬁ)vdﬂﬁepwawllwn Heipgesenasyf 2 EUPigs
chtaly R @sEramreBhly AP cauping otk ardritic Blomdethr (oR)de Ritpacatdhal
ag% %@?I%Fué% flrosrﬂogr[h %er%e?atﬁ%@b&ﬁ qg@&,%r@fuagly st llocbb(liQn érr om
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avai l abl e from ABCR GbH & Co. KG | m Schl ehert 10,
D 76187 Karl sruhe, Germany 39 WO 2008/ 023258
weRanshER807/ 002445 (ABCR). The esters have beRCI/IB2007/002445
assi gned Chem cal Abstracts Service Registry Numbers
(CAS Reg. Nos.) [37675-18-6] and [25137-01-3],
respectively. Also, (S)-Nt-
but yl oxycar bonyl - ni pecotic acid is conmercially
avai | abl e from ABCR under Product Nunber
AB156118/ BAA1203. The (S)- and ( ?%ﬁ‘%@o CI ds are
apgftie solverhereh ap AMFPT BIUSRAAP BB P BOFRY
colpling katalpstSineladecappe(f) difiste rayd Epper(i) ipdiile, @/djl,ch ffam a«@nerated
in @\g) \Ang er(?'tr%ffa%%enégh@mm cd}‘Hél@g@ﬂa‘l‘é oluehd@ndbiex ZRKY O

The acids have en assi gned CAS
th%@merﬁ(féherf%é@ﬂ@ 82-8] and [25137-00-2], respectively.
PRERAeANELIEN, the $€toBiant di@bols (epbr (g) of Scheme (A) or epimeric

alboRbls z}nﬁ?or dy%f ScrBRb tmlmapxsé lccSUpl%u it bRoryIBE A sbnerdRi@ger i di

B e e LT R )

t er tinSattepie (Es ve plcgRl @ Prigyla (b isZourterbkith,a piteiad A feralalie)
uﬁg‘%@ﬁfeﬁﬁbnbﬁoﬂﬂm&éﬁwx@&{s'sﬁ’ﬁﬁds tﬂBﬁBrﬁWﬂﬁsﬁ?\fn@ Bhd ) - gll ggg g; ic
et R S )
digmeighexyidishrbonylats to Sysinianetiq pplag sgjvent & aﬁﬂﬁlP%fatWé OErsh@ Pg%d
aljoft @O%&@g%tﬁe'e@%koffor%h@gb)l 2- di met hoxyet hane ( 15t )

e | | O | [

(52 1 ol ST ik b BB PR PSRRI i e
foegp, WHBT nfegns aswwerarr@emlmxéve B@femwm'xmmtawﬂhprﬁwed
frdtﬁﬁa'é@mcts@ﬂmé SieHile Oning foahs mapicagempdugdnomiraistartiog gel |

matte gls:, 'AQe V\%t{v%\é %hHI %@ﬁg m%ﬁ{ }qéé)g@ﬂ frngE#eﬂo rﬁ%e&% ra@%{\it: Porms

chl or onet

uarwoms@%fcz@' %@WF%%WH%@H mpthods. adijch sePaetha FRigh| ved
cdnipoRérity/df tiet rassmid (3 ofthy camybundssin Eckiat(i),roe the ravetnle 15%

m%ﬂ,ﬁee&alll%lr?%gl grmeg%q{e%{:de (10-15 nl), dried over MySO4,

orated in vacuo to give the title
co rrp’é’fﬂ’ﬂ?‘%@f %ﬂ’?V%’F“P”at%‘aTS’S“dﬁc“V%ﬁpEﬁt“é‘.‘dP?t'&qu P¥d on
erhfdddietiiye fraGioRREPARAHIICONNE eBintiddelestive cldbmatography, including
é@% Rs%l'e[:t%e (Tﬁﬁl J]ohmﬁw gﬁrgmgf%rgwy @Q%%%W 'trgt' \g%BQrWacéaMcfdl di n-

i peri |n|e |calrhox h dd ibed i
mfilés]try a%@ﬁpn%cgteg?ntloselectwe multi-column chrom ograp yare escribed in

U(SSPatant(Nimbor5;988 A% B9BO,552r 6, t703-6/130:05 88 45517Y6: pidber | di
6145s, Céﬁeﬁ%@éleb’tﬁle A5dtitndi S'ggtaﬂﬁﬁﬁdﬁl of BetreemlclerddBite 0. 807

P t I
RIS S S fwate%re%sei@%zm%ﬁ%”?z
carbgxyNwesciels sivhrag b+ )ttatainadd erichisab piilfanie ecigsruch asither, mme

1 ({5 @a':rx:fﬂhwstﬂi%nm 2%k oF ﬁ S)ﬂ(a§1 Gddniph&Quifomib dcil @haseh Ucmvertmg the
er but oxi d

d

w4 LR o 2et s s s gy B Bl Bl e
badedoryis il a eumsentiplaawatiel.n a dry bl ock heated at 1000 C
on asﬁthéséﬁéf/tﬂb%ﬁub&lnes éf%rnﬁ&r (341159@% &niralliternieBiaet k@A as

o0 3 P R R PaP R0 r e Aot A2 Bterf 1 {5
(R)chysexyrsifvdpieeriding-1gaexviiecia teii-betyl egtgisauayde @separegi 8P ow
th%'cbrrés%ggdlrfégé) or (ﬁglnlpeco’uc acid ethyl esters using conventional methods. (S)-
and (R)-nipecotic acid ethyl esters are each commercially available from commercially
available from ABCR GmbH & Co. KG, Im Schiehert 10, D-76187 Karlsruhe, Germany
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WO 2008/ 023258 PCT/ | B2007/ 002445 PREPARATI ON 3
Synt hesi s of
W@ 20Rl0z268 2- (2- f | uor o- 6- met hoxy- phenoxy) - benz aPCiEBrde7/082445
stirred solution of 4-chloro-2-fl uoro-benzal dehyde
(3.58g, 25.23 mmol) and 2- fl uoro-6-nethoxy phenol
(4.0 g, 25 mol) in DVA (25 nL) was treated with
cesium5 carbonate (8.22g, 25.23 mmol ). The m xture
was stirred at roomtenperature for a total of 48
hours. The reaction m xture was poured into about 150
(ARCRY T eelerqa e beerpsighqd (arNicpigiostasisRstifice Repjsisy Numbers
(CIABSRﬁlgtNO'ssg [A76 1 5-t8-6iaad [26 MATWH eB], lngspdtively. dsoo($)-Niashed wit h
xgéarb%ﬂ eb&t a8 is cﬂ?ﬁr@er‘cf@llyaav?lléﬁfé%’rn%é@ﬁ dn@ér pl&uboUr S

W!ﬁ\%1 é%lﬁN 2%%,/?3{{1?]@ i eéxs éﬁ) n&)egﬂll%%f: S §e elso g:'ommercxally
a2ildblelfommAs R tdHioryY anpkavadSheiniceHedusiry @o.slainitedi Tamalef
Blfhdﬁglsof o i h%%bJsh.wana@n.n@m%m%%%wz Bg a%gs&?asde_

R bogasatad Caa ReoLtiry oGl by b.gb el

foll owed by solid technical grade (57-86% pure)
3-chl or oper oxybenzoi ergepdafiond 15 g, 36 mml) The

m xt.ur stirred at 55C for 20 t.i on
Squtsst P LR G me R R e B iekiec R
teddiil gster5 g, 8.6 mmol ), solid KH2PO4 (1 0g, 7.3 mml )

and {ghe- l-@&ﬁoﬁ)fnieﬂgl &waalh@ueﬁbas)@ﬁc RN teBlitfl egaaB 269 haiar s.
i Al i e PPt bl e e KRR Bt
(Adftricke@hesviest CompeppFatalpy é‘orﬁb‘(@m &-iofpsS-Mpthy By Reldt- P%@ ary
1132’ ﬁhﬁﬂl) &n@ EHipHEHYBhoshRIABIAE, P8 REBN Were chirgedt0 ar1es md lﬂ&kwas

Thensly r\rllgtq?xggtﬂ?_%ﬁ% qu tan?teo ov}eﬁ %ZP ngr%)}iﬁodi qc[?Qﬁacte

EOneent ra heaté
GThe 18 616106dT@d?%F'FQ)W"Wﬂ%W?Scﬁ“H?‘i/atéQ & nltoues- G &tary
eVaPOhdioRtn Hces S residub@s Eifsmstbgrapkias of sijitgal, blutngdvith b dmear

gr%& teWt - 6%5/'1)‘? Eg ‘L%é%%%%tag\%@%‘éy%n%&cmo?&@tha%) drldQod-bdok ©
dle@ro@etpanecmedp%d% e dissalist B-Bheibei 140N erbssF e ph Sk y
witre 189y hdupbyaaotiicin hgdrdxideq €0- 18l drizd aeerdﬂgsen tanbutary ester

e\'/%s a?éh W c@c{]to énvg G\Fg{lé)co%p%ur%'ag L. gg @8 fg’}r%p:ﬁ %didified on

enoxy f'om Preparation
stg0dings) - 3- net hanesul f onyl et hyl - pi peri di ne- 1- car boxyl i c
acid tert-butyl 30 ester (0.41g, 1.5 nmol) (which was

pr epar ed accordi ng t pHtpRRRTGREMAUr e of Preparation
and solid cesium carbonate (0,60 . . 8 [) in
s g (kA TP BRI R el PR 2P oBt | ux
piperidinesitdarbokylig aidtertdutyloser of 48 hours. The reaction
can Rg. 3‘{9 @HdS‘é rhefh }SWHH 3tyﬁ)5m‘ﬁ‘€t@)ﬁ)1-ﬁ_lﬁnﬁﬁlg1 Ld60x§R!a%a -

d

S R SR e WL e e e

1 2mirmad), araiid2-dimebdxyethare (RG SO} werElehar@s! torax 8 mbesertam- chpped
V.Eul Heeréﬁm.naﬂ@«drgtv%%r@a/ %ﬁ@écﬁés@idm%}’tjﬁftoﬁo%ww Mr&aapr e.

e S RS eI R e S e shE B R s
pRONIGH 9 23 DK FEaiyd| BT T/on @ztuss/hotplate for 18-24 hours. The reaction

mixture was chromatographed on silica gel, eluting with a linear gradient 0-45% ethyl
acetate and 100-55% hexanes to give the title compound as a yellow oil (272 mg).

40



10

15

20

25

30

35

appropriate fractions can be conbi ned and the sol vent
renoved under pressure to give the title conpound. The

w@e@enttshe nitrogen of PCT/IB2007/002445

(S)-2-[4-chl oro-2-(2-fluoro-6-nethoxy-phenoxy) -
phenoxynet hyl ] pi peri di ne-1-carboxylic acid tert-butyl
ester can be deprotected by one of 5 ordinary skill
in the art adapting the procedure of Exanple 1.
PREPARATI ON 6 Synt hesi s of
(S)-3-(2-bronmo-pyridin met hyl ) - pi peri di ne-I -car
boxylic acid tert-but® EPAé’é K?’lo To a stirring
Symthebibl bit-@lilorb @qeAfiticerp@tettioky-thendxy)-benzaldehyde

(S) A?%tmég F&&%ﬁ%w{d}mg 3&\9&5 géd}gmé%f 439795 J3Gnifh) e 2-

ﬂ@r%q—@ﬁtggé pH?qql # 45 (’npno 5\ I@\AA @5 m) w a}edémta cesium

catrtlfdnplb @lgdgptﬁ)zphmnlﬁ Thd thixilte s sthiZedtat ool temperatBe forla tgél of
4§a @g B ar or@glgglge w‘%r ﬁ@r‘% i :ﬂ)'obtslgﬁ’ FnQche water and stirred for

6 BoLGt HBS rﬁﬁl&tmg sglfd fem?veﬁ %f"trat'g'b |W|aa"%éd§fh A eé%frdbﬂf et
45F0 én sadcutnt ovenias 8 hewas djivas.86$97%) ohttie titteN@mpemnd24 15
hours, rotary evaporated to renove nost of the

tol uene, and then su to 200 nL of a (about
1: 1) hexanes: di et hyl Spg%%gggﬂlo ure. The solid that

Syrdvesie df 4vetdore-@1tByleeroffymetifoxy whertokwhenbhe filtrate was
r ot aK ¥oi@\ABP4-alicele- (@ﬁl@r&-@ﬁ\eﬁ@@%ﬂﬂﬁ)x\]ﬁ%niaﬁﬁhﬁﬁ% g d4

£
e el fin e AP WS Rt bR G T S5 v
mgol) fllpwatdy sTllddechnigaligiage &Zt%mrﬂéﬁhlamp@r@(ww@@asld (6. 5
gfd6lrirRdiE the @Qtdrerv@s%ﬁr}/ed%‘t/wg k20 Hodr TH@scthﬁi was KFafddaitR,

{

%Pa%m@s?ogﬁrﬂx %gnz%% E ebd %, I(B;Efrgn&oqps %%bkgqyé gxmol)
an@-@{}st@)ngp@nt@pq@ogang@idlgor(avqh%s Blye mixiure was cooled to room
teﬁﬁ}raﬁlre(%ﬁké&@é&édﬁmh is&tlated-aqueous NaHCO;, brine, and dried over |
Nég? W;re ﬁwnx% e)wei)sffﬁ{%%b ?nj\cﬂgtafy eggﬂ'opa%%kigr f@o(ﬂ'&gd ;g? estr.lrrgﬁl"r{ey
reAifug \y@ﬁ @SSO'@H éul @Mﬁhﬁnoldlﬁ@@gh Rolteps phepacepisatpd HEl,
atﬁﬂhe@@d td el fadi8 nblirs. The 25oledFsolutish wes, rot5dz eBéborakdd uadé?1; N,

e%gre%gu g%P%%TL QE}L %Ys@ﬁggyféﬁ &h n@ ether-hexane to afford 1.69

henoxy- pyri oXxy yl)- plperldlne
25°ébﬂ*8@)€‘§}¢$%“986“ tert- butyl ester To a stirring

suspensi on of potassiumtert-butoxide (229 ng, 2.04
mrol ) and 1,2- 30 di ép;gg\pdwe(Dl\/E 5m-) was

added phenol (192 at room erature.
SR G P F Biors S B R NG e Py Periine 1

cabepiesidoert-oldegied to a clear solution. A solution of
(S)- g ﬁTrQBPﬂaﬂ@w(Qlﬂnoréey&e%y%mm aérra)e(rolsdgm@w;no»

-car aci d
frpp &R h (B3Pt %eﬂ@@?}m%hyﬁ'a?fmﬁ &%&8{@%@ te&ﬁgty'
etthre(l 4 tgl dédnrha) (vhieh wesmrepaoad astording te thefraratae gt Rrepagatiount
ar&%ﬁ@éesx(x@ca%@nété lofdo\gor. @Hﬁ{ohw Sl Bpé?:@tt)ﬁtme (5 mL) can be

rox| mat e
e o og%’%fﬂ“’ﬁfeg&u&soﬂfm P2 O e
tempetatur@andeie sabteatrgmened paden teddced orasaie ibe reidug/)gan be
d%%d %@gcelf)a@_ /ekt%%Q@thQOﬂ%@H, brine, and dried over MgSO,. The

mixture can be filtered and rotary evaporated under reduced pressure. The residue can
be purified on a silica gel column using a hexane/ethyl acetate mobile phase. The
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nost of the 1, 2-di net hoxyethane and resuspended in
water (10 nmL) and diethyl ether (10 nL). This biphasic

worzoosierssvas filtered through a pad of di at onaREDIBR007/002445

earth. The layers were separated and the aqueous

| ayer was extracted with diethyl ether (2 tinmes 50
m.). The conbi ned organic |ayers were washed with 2 N
NaOH (2 tinmes 50 nL) and brine (50 5 nmL). The organic
extract was dried (Na2SO4), filtered, rotary
evaporated to give a residue, which was

appFAPGRHA freqyPResie e CmLTed 284 ihe selvagblemowrsh undenRessye I ge) 2)
the @tlegompovhdd g (73% of

(S)- %e%eﬁ&]ﬁ&@%‘%@eﬁ ¥ (bgﬁ [l ﬁ?\fo}/ol é’(eé%a% I%yrhe\,tﬁ QRéHo%P”e 1-c

ar boxyl ow ol
p*(eA@@m‘}ﬂvl}wpzr@%ﬂﬁ -garbQdic. ac'i EROfoRuLY! efiag can Twe@?te%% 0%%
ord3&ry 3kil] iVt B8Z8hg the@rdeRERARAXANE 8 Synt hesi s of

(S) - 3-(2-benzyl oxy-pyridin-3-yl oxymet hyl ) - pi peri di ne-1

-carboxylic acid, tert- but1y ester To a stirring

suspension at 0 C, uddRer AROTIBN s odi um hydride (0.29 g,
Syhti2Sis nfis)-3-(2-4bm6Pyridireti-gpemsthyrpipaniding-teabxyti 4¢jd femb@yln.
9f; DME was added dropw se benzyl alcohol (0.75 i,

7.25 rmoll) The i ce- bath % and ghe, sa}ﬂpl e

was 27 g migiire pt g fempgra ”é%?fzgp sy dggpymethyl-piperidirie-1-
c{riB)xyIB-atid- tort-butw-epter (7@R9- -0y Aevrdmoa-3-pysidipelr(7.40 a2 B- car
mpn‘%?f %hd tﬂph’%ﬁ&l&o‘é@f\ﬁe (bWﬁ‘?/ §, 42854 id 35 rg@ofgolué]ne%s Budd,

o]
dreg\tngef g)lf?péopghﬁqﬂlfar?%lsﬁt(é’ %61%) ?\olgg\gﬁp on exot e mlcy a
after whicluglr sphidwérain eglutioh ofnatselutios wee heateskat %i’QJ@mier i for 24

hEURST R e\(aglorltbedttér r'éﬁlo%ﬂ&lt @f tMﬁSlué'lﬁ@&rﬁidh@isul&QdQ ihto QO(QIgL
ol ed o.r O e
ol R Bb T mhPL TS B RAERe ek b P
filfrationifthe mraww@frot@uew;ooratpﬁeané fhgaefidue airs regissolvpddntoudiethidd
eltbrd RedWhdhed S @Jnué wigh N 8e0Rdhen(Wip S&¥ktedlagldoas BE,PO,Qfnar y

br rﬁgﬁ@]ons el%ﬁ o] cqgnlc e?l?c’acgtgq% dﬁ%%goﬁtgr%g La%q%t?rg E@a?)gr%@f io
gnge £ 68109, Which & cfgomezogjmh}zw@éwmmsw ﬁmeg %Oma%graphv or
MPLOXHidR bé1y5%) E@p{aeﬁ CIdéCI})?lo Bive anb g xaal % Yof &8)i3d2- btcerrsotpybmm -9
o) 0 g g 40 o ey

RESRETAENS: CRlqRRITCigkBN:0; (371.282): G, 51.76; H, 6.24; N
7(68)Foand: 2; 508 HEe.aRINIY2.pyri di n- 3-yl oxymet hyl ) - pi peri di
ne-1-carboxylic acid 30 tert-butyl ester To a
stirring mxture at room tenperature of
(S) - 3- hydr oxynet hyl - pPFEARGIRT - carboxylic acid,
SS/ﬁhdstsbiﬂt%HS (B-Shetoxy-Byridin-3eyoxylrbettylrpipetidine-1-carboxylic acid tert-
bgt?'ll ﬁ -picolin-5-0l (4.00 g, 17.0 nmol) and

enyl

h h 4. 75
1, 2 df Aeves Besnae daess e U P Eock BB B 12
dﬁmﬂwxmbe)maﬁem() Fa$Fddet phe 8. (1[92mrg3l2)34 miwbt)iat foom was 35

egﬁglgha{ﬂ]@% n'l\] Shght @é‘nlip%FatM@ hs%maé bbseﬁ@lﬂ lafh t“@§us'p5hs§)9|cH£dg@@to alhe

BRI oTe O AABORCE (e PO P ey oo Ebind ine Eafboxyic
attid Porteliutybéstey X88d triga MEQ miviok Rrefdratigd 620 @8N0 I Z58methoxyethane

V\Fa@yeh Bad8 14 B0 ZéPon mixture. A catalytic amount of copper (1)

trifluoromethylsuifonate (approximately 20 mg) was added to the mix and the vial was
capped and heated to 100°C for 16 hours. The mixture was rotary evaporated to remove
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suspended into 200 nL of diethyl ether. The solid that
formed was renoved by filtration. The filtrate was

WO 210810393268/ apor at ed and the resulting residue WasST/IB2007/002445

chromat ographed (MPLC, silica gel, 4% EtOAc in
CH2Cl2) to give 6.36 g (979 of (S)-

3-(2-io0do- 6-net hyl -

pyridi n- 3-yl oxymnet hyl ) - pi peri di ne-1-carboxylic acid
tert-butyl ester as a yellow solid. I\/S 5 (APCI+) n12

9 0
mggﬁt& {3%151& 7 deth%g‘;é“dg%’ﬁ'wwgqug% g%ﬁ% (18l mL) e dleth;L Mo (10

mi)S)hisSoiftBsioeiiyé wis e txgugh v padivftiaBmpsceoup metith Th lagdrper
wérg Béb%ra%ed%ﬁ RRYld s la?t?f s E)@rrat:te@wmyéletﬁﬁ b®Er 2 9md95@mL).

The. ce?blpggqjg%?%ﬂemer%wlq g %lthg'z Ig; f\lagw I(‘%tﬂrﬂeysl 50 mL.) and brine (50
mp) Prerdrghnieexitact aadodieyt (NGSQu ifitkreds ratarp extapbrated teegivg /14  ny,
regidlﬁaswﬂgfp\bvas Jﬁfd?r%g?etphém(lv@’)_c éﬁl@@é@lB% £1bAe mr@ﬁng) B4iveund )

e G B T S 5 B s el scd
bty EptETaERYENSW O, M5 (AR e siZdMut. & 00% ks B2a R e Sekhand. A

253t lagt @ amount of copper (1)

tri fI uor orret hyl sul fonat e benzene conpl ex (about 20 nm)
15 was added to the m xture and the vial was capped
and heated to 100C for BRERGATEOIN &he i xture was

S§%§§ ¥f (SY-8PObe ﬁ&yIperd' (ELPBGMBBRS-pifdridinBa-carboxylic acid, tert-
b‘fJ-P(' ?t |rret hoxyet hane and resuspended into water (10

and diethyl ether (10 ni). This biphasic mxture
was Td3 stimnostsnensionajh °@ upgel Nof saium Sieide 60,20 @ 42 MMoFhe

60 BRPSSHENESRABN)AS §FLINDME WEs adiigaieropsisé Barey! albi®l (0.75

mg X} %56‘ Gl (gsj gfrj\\é |gg bgh g:%@ ?élmm?etdré% th@%a@ggﬁés glpregh)r 3 qu%a%]—l 5
sqljtigeaf (§3- f&grO%%ayerer(@@hWLWPe”q'ﬂ%1-e?refa%x'i'%ac'dé%f M&t
eNEr31.80 &, ahs5 (e $¥aratibh b)ties ad of DIME aeyadeea pisveddag at 0 a

ceg%@jc %til%&]t L, Ethso"@ﬁ of c)%B%e?ﬁ%{ﬁ&&@%ﬁﬁ%s&l%&%ﬁ&%&é SRIRRL -
C‘("S}“‘)‘ﬁébﬂﬁﬁé’@ﬁwe ves HRApHRY (bﬁ'fPU%"ﬁ”B'Sy‘fOGB‘?? Y1 ) - pi per
terPearel theA piratioyibd betaexinGthyledcttato ahy baturetet EH.R{% salutjeal | ow

(a El!gt 0 W C?G g% g’ Tp!e %gr‘[lé:%g%c; w%_%%oélmecy \gl% brlng’ Qg!ut% %@5

)n@?F%d @Farx%)ap‘?iatleﬁpﬁﬁs'%‘?p@? dYaﬁéheré‘E?P’l? I]('iV'gL%(c:l d
s'hc&l‘gel- bask FLOAEsit exakesT DIgile NGO t (68 dajof (3) Se@dbanayioRy pyFdinidey
ylﬁ%el\/vgﬁ Ellpér%n% 1-deftlokylic a&@ Q@Ha‘hty?&%)as alight JelloR@il. MS (APCH+)
P98 My Hy! Bﬂfﬁﬁ%wgsﬁﬁﬁb?qd(??%%['\ig%dp%{‘)&yl ic acid,

tert-butyl ester (5.00 g, 23.2 nmol) and et hyl
acetate (160 ni) was @mggagaponagdoxybenzoic acid (IBX,

s et (vt emop s b STl Bt e

tartgoityl ¢terper at ure. The white soI id was renoved by
filt ﬁ'é“é 'sﬁmnge\‘ﬂ@tu;eha@ rooﬁ'térﬁﬂe?étlﬁe ¥as)-3- @}o@dﬂm@tﬁ%@éﬁﬁn@d‘l to

PRl 6 S b ALy Mael e i) {00k 7o

miniotj@nd tripfimyiphasaking @i H ehyoltiarp me@f ba- dtmﬁ’thP(v%hﬁﬁeWS
a§<§e@ Riropffse W20 4ERR B8y R 5. 6 BAD 018/ 1ARAd AdditIRERARATI ON

exo hermic, after which all solid was in solution. The solution was heated at 40°C under
N, for 24 hours, rotary evaporated to remove most of the 1,2-dimethoxyethane, then
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Synt hesi s of
(S)-3-[(S)-1-hydroxy-propyl|j-piperidine-1-carboxylic

w@eiod/0eess - butyl ester According to the publ iBEETB2007/002445

procedure by Knochel et al. (Tetrahedron, 1998, 54, 5

6385), to a stirring solution of

(1R)-trans-N, N -1, 2-cycl ohexanedi yl bis(1,1,1

trifluoronmethanesul fonam de) (702 ng, 1.86 nmol) and

dry di et hyl et her (30 nL) under N2 was added tltanium
I sopropoxi d

(v Vi a rin
SUBpRIdpEIRIRZ0B AL Of s*éhél P@e"v\é'ée %%ﬁh@dmf“&d Wi%"e"\%%vsi W fon.
ThefttfaldauEls ritat levapdmtddiand thelrebulingckbside washadadegrapikidet hy |

(NF#L&C?II(CQ &14%@%5" EHQ'EE?%)gw@%%a & A,)%PES) yﬁdz' QM-SR On

Py -3yl PRI -HIReRURG- LPRTRYc g B%S&H‘V‘ Selr § VF'E’P”tSO%P’S?l
(APST /A 48395MVigl, 2%:3.327.0 kb5, 100%Jepd B33.0 VRO 23%has

di ssolved in 20 nL of dry diethyl ether and added to

the reaction m xtur ' nnul a) dropw se over 5

m nutes. The reacti oﬁRé\%AéF&tTﬁ@ﬁﬁgl aced in a mnus 20C
Syntheeiz ef (ST-8{6-m@hyiStphenoxy-hsdinef Waxyraethyhkwineridned fegrboeticher
adiP@ridl)i e3F quenched carefully with sat. NHAC

the ﬁcsao R Rt Rl B e VL O
pigkérisiniylicawpkyie addet-bridesB0( i 1o, TBRenmal direRantian 8) Bhanplcs

(198 1. MGShiasl) Witk ra&hcu%ﬂfén@ thLmas)adMCboﬁéélm te(rtlﬂ%xuﬂé-)

2§é gpg%]%4( %él)sql%dgl {ngeratgrehAa] SW tXre%\ls/g Rgsr &t ?rgecﬁ_ %
carlyisempunt ci4Ropep (1) i{nfymgqmp@wybulgmatg bﬁnzg% complex (a out 20 mg)

whsQdudd {olte) mikiuR)EAE eeYiaPhasbled apd Petdddd NEo-C faras hoxy. IThe

d f-Db PCI
RS e e%%%t i s m‘a‘a@@*? E A P
relsqx;qutgied ggm/q/aterpb ;A)ngqrp ylfgmsgg dhis b@hasm Mmixture was
filfefRtRroldhRB) pad ohenanyteONyeal. OpY lajerpivpreskistirated dndass boxy| i

A B St AT ot e

Pl péer I -car
Iayer uerez\@sfteérwe tfé? Lesm{;b""i 56“%9 organic

eXffaeiyal atlédXNa{Bb)),, flltei‘ddplharwdvpdimeﬂ‘llb neegidLib, Whigh, wds8. 0
rggﬂétl raghel ﬁ\%Lﬁ: %ch!aq;e‘ Zoo/l E%Acﬁﬁwé;[y@s? fo give 564 ma (96%) of

opr op

B D e S gy
estZred iayalioei yWMa AP Q) 1/b39912, M5 8.78%], B2 f-6%, 0 p%i Ze 299.4
Y6 1B@g. The reaction was heated at 45C for 16 hours,
rotary = evaporated to about % volune, and dil uted
with 120 nL of a hexanes: diethyl ether 30 m xture
(5:1). The precipitaPBEPARATIONNMed was renoved by

S{/ﬁt#\ééfs%‘i{’]s?@ f&?mﬂ pﬁﬂéﬁdnﬁé | EJr@Jx%c\@@iﬁ tertddulcw«tssqg with 300 nL
hi s was
L) . AR 1 B ocstlge SYEAPoR MR (CTposih PadooB e
wgdjﬁ!ﬂblymlt_pnng exbltubn of(§)- 3dvdr®<dm€thld-2@e]m)ne -tgarioasylis@cid riert-buty)
e§¥ 9@@ 81289 ol fard %ﬁ%{%@tete om) Wasadeld eraab%emla%ekd
g% Irn(r:r%l)gﬁ%e reactlon mlxture was neaterzjea)agrr]glu)(ed for ours t%e

a(c@)ed Bu{o(nlm) robmbemperatirexine phitsplif was rpepvedibyi éliraticoand vy | |
ﬂ@faé@aérdtaqy é\sﬁ&atealtoydwee;s@rs%rm%%f(% s&l%i,n;b@éﬂauh@w oi l .

i S_Oi

cH s B TG PRsa s, TR HeERE RS P Eaelis o
therngxitstepl | ze at-20C to give 2.83 g of colorless

needl es. M5 (APCI+) mz 348.2 [ M+l, 5%, 292.2 [ M55,
5194 and 248.2 [ M99, 100% . PREPARATION 14
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5 Synt hesis of
(S)-3-[(R)-1-hydroxy-propyl]-piperidine-1-carboxylic

wa@eoodoeess - butyl ester To a stirring sol uti on PET/ERRAOUOR445

hydroxi de (1.30 g, 32.6 mmmol) and net hanol (165 nl)
was added

(S)-3-[(R) -1-benzoyl oxy- propyl ] - pi peri di ne-1-car boxyl i
c acid tert-butyl ester (2.83 g, 8.15, Preparation
13). The m xture was heated to reflux for 1 hour,
cooled to roomtenperature, rotary evaporated and
diluted with water (100 nL). The aqueous 10 m xture
was extracted with ePRgbARAT@N 122 tines 100 nl),

S%gg&(\% 4 PSfﬁchg& EQHWIW g \%:grgoﬁ'g% Jhdac gqugggutg lgste,d r I e d

g ( 16@%dmgfo the published procedure by Knoche etal (Tetrahedron 1998 54
6%85), ta3a $tifrm sdlutioy df @RY-rp1saplytH]2-gyciplesxaakidiyist - C&r boxyl i ¢
tri Ar&i%étl%rn suPJf\h%Wrde g‘f an aﬁsﬁnﬁﬁhﬂdldﬁsﬁet | !ether (gﬁnL)Achér"')

188
Ng Wascpgided tiiapium (V5 isopiopidetf-HAm =27 AP é\gq%/nme The téadtion
mixBiréSyasoplid (©2-15%Coitr-ap jaelNHChbgh. b Greycpid pibdyry Wps gideer i di n

d%fp%! g@ggﬁﬂm 567 ?n(ﬁ'lo@ a‘w@ b Brlghbygllb{\b s GoR wad B AWHS shrred

g Taber A S E T pinels R Rve P B e 4 0,381 1
maol, Breparetontiu} was dissbleed inaG mt ofnredittbyl ether andsddeyl ¢ g0y of
re(eénoﬁ‘)ml)&]r& &na C%Qnula) dropW|se over 5 minutes. The reac’uon was then placed in

b
o= g Cahebie (SRR 1 Al BB o PRt oy e kP
cartfllyA0t s@. NH4ELsol8igngTherBIMHO! (100 BID, wag @@y tcaw@rsowg theo
s&h% &% the%QP@ m&@}el was%&!ra?ctedaﬁth dreublcaies (3ftiméms© he). presence

'ﬁq é)gqarglgsrr\floere was QQEN Y\IXQ)H %@%Fi')D‘RAd r|9\|(1]09 m%? dried

(P(@@)) ﬁBer[aolar(dzotprm@wyaI@yThedﬁﬁdL@ Wap ghrpmategrapiied (MBiher i d
silid@yel, 1028 Elomey cuemmo@weuamg -(ast)\ok (S3-81(@1-1-hidrexyaesppipund

Ben(g\S% <iaﬂ)o>r(¥lu.z7 g({ld t%ﬁ bﬂ@r es’&fgésocgo‘?o?lg%? zﬁ' l@? ?Ab%ll)%/z 244 1

IN'G, §)%]3198 [Mﬁpﬂ@%i@ﬁwm'ﬂﬂ 3§/‘3}I oxy) - propyl ] - pi peri d
ine-1- carboxylic acid tert-butyl ester as a yellow
oil. M5 (APCl+) niz 8%, 357.1 30 [ M55,
479% and 313. 2 Mggﬂ’k%’%%}‘%éﬁeﬁpmm ON 17 Synt hesi s
Syfthesis of (8)-3-[(R)-1 benzoyloxy propyl] piperidine-1-carboxylic acid teri-butyl ester
(S) - Bo 4 BRUtLAAYO CBE (BY-B-{(SRI-Ddmaxy pjoppl-eeridie-neatboxytic ik y |

tértcou%/g%s%é d& ng 1B EIBZTW P?e%ta%{longé% T&h@nﬁhbgpwng G 53, YB.bon

I d
mnof) etreozowcﬂwr ! @s?%mm?'ﬂdmowfhwﬂ"w@d& ? @LaOX%m;ng%g,g g,
1@5irbetinaxpdthana (b0 nLynebdiyddpd gisoprobyhazodi€aroxyld® (VW ml, 58.4
nﬁ\%%%?o%@%é §i§ F@é Hﬁg geth{og%éﬁéatedrgt% EQOrQB'ﬁHRJs)rot'aIQ 500

4 rapl, syrlngzEII g
ewP@feeﬁ%?%ft/évq'wm@ aﬁ{d"uwwz ﬁ?&ﬂg') of afiggangs AEEMEE ol i d
nivaude {501)1Tibe pbrevipitats thatrforedd ives refrbved biydittretion anb ée filtsis wad

dmt%vqﬂh 88 mz lohmam émleram.mamgn&c\mhqw 148 (406 rfl) Qvatef 4108
LSRRG 0P i ot i R LT PRkt NagB. TEER Ao e
egapopted tovaesidlid, @ie wbs ¢hoorsdtanrdphpeditRicCt silice gelni 0% EtOAc in
hE)@Jﬁpﬁ ch’él\!‘ér 3‘:-35(gb éG%P& r(§))3—[ Qttﬁﬁ%y%)(ﬁ&%yﬁlpﬁ)gmdlﬁéjﬁébrboxyl|c
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sat. KH2PO4 and brine solutions, dried (MSO),
filtered and rotary evaporated to give 18.2 g (>100%

W@®@1008/023258 PCT/IB2007/002445

(S) - 3-(net hoxy- et hyl - car banoyl ) - pi peri di ne- 1- car boxyl
ic acid, tert- butyl ester as colorless oil. M
(APCI+) mz 173.1 [M99, 100% . This material was used
10 without further purification in Preparation 18.
PREPARATI ON 18 Synt hesi s of
(S)-3-benzoyl - pi peridine-1-carboxylic acid tert-butyl
periana anchaliewed fpictyptaltize A MPE RdNgYe HETHYESPIRTASH PeAEGEMP n
(OBt Iy 34ei2h@r1, Sed], 202 0 M-68 3516 ard,248.2 5v-94,.180%00!1 ) was
added dropwise to a stirring solution at 0 C under N2
of (S)-3-(nethoxy-
net hyl - car barmoy! ) - pi PBEFRANEMN 14 ar boxyl i ¢ aci d,
Siretickis ISY-B-[(RE1-Bydrdxd-Prapyigpipeidine 1 earbanyfid aid tént-bukyl ester
Prep ' ; ."ﬁ%’d ol Ay 4 e
%Qgtlr Ssaléttm?r%?ée%ﬁ‘ o %xﬂﬁgl 3)0 d @.@ngﬂkn@&etﬂﬁlﬁl (13_\‘?|

sol ution our,” then quenched by
min wasadded QuIR-bhergeyiogprapy!-piperidige-(icarP ey iqagisesrbuty
estal (2183 @18.15,TIPreparatioad 8). Tire migisrealak beatet to ceflwaion haurrooded

f i t sfpove
td &Eﬁﬂ?%‘gﬁt”%ﬁ%’ gﬁ_ﬁy Q{%ﬁ%rﬁt)ed ah Pty whY RRET (Fd0EALY TheZfBuédd

, HF, n extracted with ethyl acetat
mPHES R R P ST 2 U e B e e R
(100 imé PscfutiyS@19d (NRiSIQuefiltered, and ottary gvaperalipd toaived; 98an(@00%) of
(SRR &B@Wq-ﬁg '3e-1S&(alrdo§ﬁc a4 '&ert%)@t%éﬁe@@é?a tdlorless oil.

exanes 0 - 0
v THERS T 25t Dl TR e s o Rl puop. 250y
ester as a light yellow oily-solid. A portion was
crystallized from heppeearAlOQi1¥e a white solid, np

75-79 I tal Anal ysis: 25 | cul ated for. .
(b SIS IR Dy5ny PSS o TSI iR o tort
biiggsldr C, 70.48; H 8.08; N, 4.78. PREPARATION 19

Synt h@sisg @brocess analogous to Preparation 6, (S)-3-[(R)-1-hydroxy-propyl]-

S)-3-1(R S)-h - bheny| - et - LA nes ds car bo
ol eefielie B GG PRER VLS SRV Lo el s 3 51
(FspmapyisinLofeypirgryipiperdineii-eashomdic geid tertheivirsias A 2 peiPY|
oRMEPPER) BA/z801.0 B+ 16 96map44 FveasaTaabd] e 268)0 [iree 1 A%] el OB

. suspensi on at
LR BRI R B ol RhKREASY (**35275 o)
in 100 nL of nethanol containing 10 nL of 1 N NaCH
solution. The sanpl e PrasARATIONEd tOo slowy 35 "warmto
t I. r - al .
S S B BB Sy PR RUPARE R oo ) R i
tesietiyl esiEet at e and 10% aqueous NHAOH sol ution. The
or gamhis comﬂo‘bur_\@xa%&@n&h&%a sﬁngcmbdeagwwgmm REppargidni7aat
Sad dr . @ 0 i i ons,
ety ﬁ@ifé&“)&‘@ P HEPRE o RSB el
CORPlAS R EetEARECSIc gl S (ARG hodt i kAL, T, 3571
Mes am®sandd3.2¢vee, 80%2).g (>100% of a m xture of
di astereonmers (about 1:1 by "HNWR) of (S5)-3-[(RS)-
hydr oxy- phenyl - net hyl ] - pi peri di ne-1-carboxylic acid
tert-butyl ester as gpﬁg'ﬁgﬂlg§§7oi . M55 (APCl+) mz
Si®Rest of (#)-B9meth@@rpethyFrarsamsairpiperidineritcaarbosylis atid: dert-buiyh d
s used without further purification in Preparation

20. %? EE@%@owonzaq -78 °C under N; of piperidine-1,3-dicarboxylic acid 1-tert-

buty! ester (N-BOC-(S)-nipecotic acid, 15.0 g, 65.6 mmol) and 1-methylpiperidine (9.6
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Synt hesi s of
3-[(2-brono-py(din-3-yl oxy)-phenyl -nethyl]-(S)-piperid
WO p@80218% boxylic acid 10 tert-butyl ester, PCT/IB2007/002445

stereoi somer A and stereoisomer B To a stirring

m xture at room tenperature under N2 of

(S)-3-[(R'S) - hydr oxy-

phenyl - net hyl ] - pi peri di ne-|-carboxylic acid tert-butyl

ester (8 2 g, 28.1 mml Preparation 19)

2- brono-3 ridinol g 35.1 nmmol ) an
i T3] P RUSPRPHHCb was gited Gt B P PIG SSFHISTOSTeBE
(6reraL Fddedndly Tipwhisteredsdlie o fofyed) wasatirasfobiEyhzes theb . 9
s<m:i N &én&hm_raxy;amewﬁoéh%ﬁgé dg% Yo mﬁnfop %Jlswedaay O

evapor at ed

ol e TS (BF st it 10 Wil pere pdeds Ble gl Wﬁaé"owed
toveiminechrmitd toorh teshpidestiire (~2xtpyrs)s etany evapatated Hi2R@4rtiorédd br i ne
b§t9/l—:-éﬁt Et@ﬂéand%iu?a@ed( )solutfo'n | 'Ith% ro?g%m@ @)qraE:lQ/&a@ Whshed Wlth

evap or at ed EV\BS,IrSt
s3iiiGhR: BE A PP UETS E4Tege end oD EreBsEts ove
18013 GHRYP%] @ (3)eshiethokyhmsethyicarbarady)-pipeadiie- bearimyyljsraoid Liert-s
bliA@BteCAY RIIRLLYT MN@BCAY /M 739 [MMB’M@O%?—X%S m%{elnbl%sggéd

w&hqa:gggr}eéB%Fsglorbp%gepazatlgr? 180bt ain individ
[ (2- brono-pyridi n-3-yl oxy) - phenyl -met hyl ] - (S) - pi peri di
ne- 1- car boxylic aci dphgpAR,bﬂ@Mngst er. Stereoi soner
a olid. Rf =
s L paguredns EiadSie sl S 6 apar 4
m z 8471B0of NPT ngging @y promiBe sy distivsehessolgtion 36 g,
9{.83Hol)As 8ddel ARbwiketd eDéNrran abtioR YO TSHABH NG oF @) 3dmethbxy=

o e ey i ORI G G

frgpiraperstien tgfassume 65.5 mmol) in 300 mL of THF. The solution was stirred for 1

héur{ thefr duéndhbdi BY @ofie uaiyidn §F260 BIL Bf satuydteist.PPhesytion.mek hy
rea}ctlogé)as Bho‘&%& oqkag% t%_roor%%r@)%@fdré ﬁ‘é%gurg) Fo?arn; e\BH&X ed %St er,

remer\'fe mﬁt@ﬁm ﬁ BF. thep, extyagied withpthykAgpipte; Thegrs?ﬂw@r’ffac{)m | n a
wbild WiLBrir2@eiatbnparied SIAGSOR), fildréd Dothig siaperaldd, shd g, 4. 2
cgvgﬁaft%%;ryég Nﬁfa?lsﬁcavg%ﬁ 208 EtGAGTnd:BhesPB JTeNHBRT81 4:h6Ms

33)§ﬁoghpgﬂe5qli@ﬁ-bﬁrp(a<ylﬁ_agmﬁrbww %ﬂéﬁﬁll‘gmﬁl'l?%‘)]'!'%%s’ ..A portion
wRb Pesthliied @orl he@ndxns yive a watd wbiid, efpt 75t79t°g] El@sdneat Analysis:

[
i s e e T F R S
Nofyy8-0f copper 35 (1) trifluoronethanesul fonate benzene
conplex (2 to 1) were added. The sanple vial was
seal ed and heated at pHgBaRafivNaga bl ock heater) for 24

h th t t 08/.023

SO 0 FGO DA OO EN Gy bPRE G E PP R BEPHYen
estehyl acetate and 1 N NaOH solution. The organic

extr @\%BIUN@\ %—%rb%ﬁizow&&ném@ﬁ B&Bo@;atcfd%k Qﬁyl lst&l (%g'

sat ur at ),
27 B GEPaRiPTT B0 00 el PO Bas Skt Brebw S AR B L &

sgsplensian at §&F ynd2O8p dEs@Man borolfydiider(8.8 1, tpavenmolic 180 1B4R)
nfgthaﬁolégrgalﬁlﬂg {d HOEONRRIIPEY kio P Y hiéd §3nﬁ>’re3~a§ allowed to slowly

Wit EE ot oot i e’ basndergaty Haniat” ¢

tigam| peditioneS bl o)yl aretate3an@ 10% [avied9s NHABD4olutiTREPARGINION
22 Synthesis of

(S) - 3- net hanesul f onyl net hyl - pi peri di ne-I-carboxylic
acid tert-butyl ester 47
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wGodsot328s chl or onet hane,

10 (S)-3-Hydroxynet hyl - pi peri di ne-1-carboxylic acid
tert-butyl ester (10.2 g, 0.047 nol) was dissolved in

N2 in an ice bath. Triethylamne (6.2 g, 0.061 nol)
and net hanesul fonyl chloride (6.5 g, 0.057 nol) were
added sequentially. After about 0.5 hour, the ice bath
was renoved. After about 3 hours total reaction tine,
the reaction m xture was washed with aqueous aci d,
aqueous 15 base, and brine, then filtered throu
et aR Mo T Saliten BXELCy 3 DB PelvisEs. FEMs 1 Boren
roGry gvapdrated) asdthrehdtogeabhed (MRLENSlica gel, 203, BiOAe inlbxgnesfiot he

gl%é tf gS ﬁ%ﬁﬁf&%@%)&u ??d’*ﬁéﬁo%rs%% Y’f‘ va‘ﬁ-l ﬁMRf on@'o’- (RS-
Uor 0 enox X
hs@maéwrrrethvﬂmpﬁr' CAreBvl AR T et S ASIpset ol NSy

(AN IM/Zz 192.1 [M-99, 100%]. ThIS sample contains solvent and was used without

fu&@r §r.f&%,oh%dﬂe&rﬁswdl pyri di n- 3-yl oxynet hyl ) - pi peri di
fcar boxylic acid tert butyl ester (0.128 g, 0.296

mml Preparation 1) and 4-chl oro-2-fl uorophenol
(0. 087 g, 0.59 mmmol FREM@TMEQJed to an 8 nL

Sﬁﬁr@sfé 13t %= Rﬂ%ﬁho \S&rﬁilin Ml&)@) §ﬂe'n{7\ l]—?’}%np@%ltgﬁﬂcé%(;xbhc acid

ane and potassi um

tefté’l"iy' ‘%fﬁr &%r?ﬂ’gfmf‘ g ?"gfﬁ%‘?oéﬁo[ﬁ‘le a% 25 solution (1 M 0.59
m) Vs siringdeidure igbrogry tanmpgeaturd erideONend (33-[Eh®itydrory-ng  of
ptﬁéﬁﬂﬂx@ﬁhy(]lph)endwfeﬁf éaﬁioﬁyht:: @l:ld' %ﬂ&aufypéﬁﬂr @2 g, B8 mrhd | Préfasation

1§t ? ErPg)P Pf%?d"bOF §t1 eq ? EZ Wa}‘{enéoh c;llnen(g % gt 35. 1 mmol) in
5Qrink PUPME wasadshd @ﬁﬁ‘t"?fg‘?"ﬁ?ﬂﬁ%' a?ﬁdl@ﬁrtpqxrﬂde @fefi’ mL, ?@Qmmdg

T feBction Whe@ifted &fréuh temberemfbcf%zambyrb rt6§ teadpRratdtilark00- 60%
rel(] Esoj\ﬁ% mt(g (9 %t I e&l%rr 5 oleug%rg( W \Aéashed vhth 1N NaOH 0(2)8 %ptur?ted
Kﬂmﬂqangbbrpwe ﬁpldﬁméﬂ&e‘g@[l%@%y?“ie@d aed @ arssqyam?ted ot dprk

y@S\tv Qil. TAS saipledivas fitst OrfoBidgragtiBERARAT kilidd ga¥ 183y Etdregn s of

%R ?%r[eﬁ% \{eﬁ%ecﬂsts%h%ugea%tlﬂ t{y pgt%ru %@ﬁ éﬁgto#}%’h‘eg' Clﬁ ylo

2)@u§lly:p opls308y EtQAc in hexanes) to obtain mdlv:dual dlastereomers of 3-
[(ﬁsama plydirl-BdoxyS pivedl nydthyly( S i ibierdite- Y- byt deigl tgri-pity esterd
ne- 1Sfé%roggx%¥rjﬁl 57%%% A;)t %r thﬁhtgé’lro% éoag@ (fl cﬁ hO. @96 fhca]t{ '

UOI‘O pneno

2‘e°(9 EtAqgn hexgnes) §18ARP Ub@/zdéé%%l'\"&%% B9%d7/ 002445
| BieredBamEa: 2 dig3%)as adight yéllo@dgan(y hiigratcppivesiie. Riraraged
@@? ?@lb%?, é&%ﬁé Ringkanig! ﬂngdﬁtﬁgwmmym@%n@mp with a

e mxture was stirred cesi um
carbonate (0.87 g, 2.57 nmol) was added fol | oned by
copper (l) triflate PeRERPSR&TIONZPl ex (0.07 g, 0.12

Sms}s -of 3 lﬁ@ (@ﬁﬁlo%eﬁ&?%y‘n@ﬁ‘ 3\9Po§ﬁ %hen%%etmgﬁgpérﬂméao C

on an ojl aC|§ m xt ure was
el ,

2 H?’%Vfélc@d?'ﬁlﬁfﬁ% GSt?fnStng?'f‘E’é?r usi ng hexane / et hyl
acet 3o e r@m tamm@udeeoluwna)seﬂmﬁvbe@b@r@ ot 4.2 mal)innhgl of

DMESH § viaRiHR 884 RRGsIIA ﬁensbq{owe@(o 47Dy ﬁ%oﬁ”ﬂ\%fsa!hFlG Was
ressure to afford the ti CO s)% o] WS}SS
shTod ) mneReRAp R ANPS it STREGS g men et
pipSjdir®- 1 Rrlivayiiz ybldteﬁ-bptybem;smorwm)ar P19 4B mmol.- car boxy
Prdparafiéil ) &L SME folloR8d BY a catalytic amount (about 50 mg) of copper
(1) rifluoromethanesulfonate benzene complex (2 to 1) were added. The sample vial was
sealed and heated at 100 °C (via a block heater) for 24 hours, then room temperature.
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To a stirring mxture at roomtenperature of
(S) - 3- hydr oxynet hyl - pi peri di ne-1- carboxylic acid,
wao eqoBoLss/l ester (2.65 g, 12.31 mmol), PCT/IB2007/002445
2- (benzyl oxy) - phenol (2.4 nL, 13.70 mmol), and
tri phenyl phosphine (4.04 g, 15.40 mol) in 20 nL of
1,2 15 di net hoxyet hane was added drop w se dii sopropyl
azodi carboxylate (3.1 nL, 15.74 mol). Addition was
exotherm c, after which all solid was in solution. The
solution was heated at 50 C under N2 for 24 hours,
Thesagplp way apdicasdptyees efutasoiatenpd i N HipOH gelutiongThe organic
extra BB ausyret hamajothet hetionsof s 8adR aturdta KIBPOLarifbrine
, T ' -
s EEY e 0SqR Al rRy oBhed SRol BTG (., soe
021708 TP DY P ABFEES) BRIPLIES TEHE) 0 Pl BHoro RBOONEREENS- | 2L
ylbtyRpheR %ty HE)-piperidieex heeisox)IZlaki) tdrebutyil ster St Eoigpr(eBA a8l
i + - %].
a§%2§§%Eﬁ¥w?gﬁvﬁzﬁg%gffﬁ%glﬁﬁ%jg?ékridine-l-carboxylic
acid tert-butyl ester as light yellow oil. M5 (APCl +)
mz 298.2 [ M99, 100PREPAFEIFARAI| ON 26 25 Synt hesi s of

Sgna(e;srisfolf (S):3metnanssulfonyimetiyi piperidine-1-carbxylc algiéi ferthuylester
oxy| {8 3AYAgxymery-PiRg} 9@“@%@@&%%&%&%@3@ eer (?%f g dodt
ma}) (s dissobyedin 20yt dicXgrophibarexgmigbasdutiopstiyed LntlenBz ihagar b
ic@%¥th] ﬁieté@\!a‘hi@le tesr 4, oldet Wbl l@r&! rﬁéthe(ntgs&tgwg@hkgitd% &5.5@1@:&057 mol)
repared in. nner ogqQus to . the ne 0
wBip e RIS o SO e e Birrep 6o A ogut
hemmplole] readippiime, (Helryactieremixives Wa@ Washeg, witB @quogs| adigypliueous
b&Be! én@ib;ﬂﬁ‘e, thbn liilte‘?@dla thr@@gh_%%diﬂﬂﬁ‘%hl)ategé?ﬂ r&%%@%ﬁe@ﬂ} va(c:lu_o|2 t& )
aciivated nol ecul ar sieve =5.4) in 0
afit Wit P ufFleh Spdhe MR a e oy e s
at nrosphere for 24 hours. The sanple was filtered
through a pad of di abpppseoUcSNearth, rotary

iti . N NaCOH
SRR LR AT ARSI R bl
PIReIZEPEA -ceiee pRetesgrEstshs, dried (MgSX4), filtered,
r ot a(9)-332Icay-8 @t BedisadioRihaipiongridmiecarkdilcGeidsdrd- i ca
bigl)e_ste?(a%bg& ,(8%6 'n{?noh, %e%grecxﬁan ﬁ %n@h—Xﬁorg-Qzﬂﬁoro&\e('lgQ(%)STOJ,

039 mumof) (We s Harge bR @R 3k SR FSRORASTV IR Wi sHT bae ARdRURed Witk a1 b
nir¥yeni €2-diziethoky@thbine 0@ MWDaA2dfRds8idd 2&BoURGHe! B20QdoDBR4 45
l. &S ' - ' .1

Bl 6581353 B U A ) o0 1 7
tr fqleenp gorpFiex. The vial was placed in a dry block heated at 100° C on a
s{rfS)/h@ plak-fovyidraatgurpTen eoagtivbtnfixtrs was preomatbgrephid omsilivayl, i
il tiﬁ%&r' RHb0-R5¢ &byl aiadPAddt1b8BoR hexanes to yield (S)- 3-f2-

- 3- é eﬁzyl oxy- phenoxynet hyl ) - pit perj di ne-|-car b_gxy
eRorse i r OB aTpIGYT A SperaAp A Pass - pogs
teBt-LLTY eatevlad an ol (1A0mgIL. of et hanol was treated with 0.60

g of 20 % Pd/ C. The sanpl e was hydrogenated at room

t enper at ure under bal | ggn ressure for 1 hour,
filtered and rotary gb‘g%%ﬁgkizgo give 2.44 g (97% of
S(BhesB-of @B8)-Ba2-(4-chloro-2,6-difluoro-phenoxy)-pyridin-3-yloxymethyl]- 6-methyi

p{B&q{ir@WémﬁﬁiQ%ﬂ%HWiybés@rpe_ri di ne-1-carboxylic acid
ert-- st e

f--hbutyl e r as off-white solid, 98- 101 C
£l e IaP oA D R e TR 200 (5
b(13IGEBteBAIP:g, G4 mEBl, BBparation 18, 4xBlord\p,6-diflEgo-piFenalie 32 ¢, 19
66.27; H, 8.60; N, 4.50. M5 (APCI+) mz 208.1 [ M 99,
100% .
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PREPARATI ON 28 15 Synthesis of (S)-
3-(2-cycl ohexyl oxy- phenoxynet hyl ) - pi peri di ne-| - car boxy

wop@smzi2eB tert- butyl ester To a stirring m xtRCEIEN07/002445

roomtenperature of (S)-3-(2-hydroxy-phenoxynethyl)-
pi peridi ne-1-carboxylic acid tert-butyl ester
(Preparation 27, 1.00 g, 3.25 mmol), cycl ohexanol
(0.51 nL, 4.83 mmol ) and tri phenyl phosphine (1.28 g,
4.88 mol) in 10 nL 20 of THE was added drop w se

di i sopr opyl azodicarboleate (0.96 nL, 4.88 mmol).
mmgiiang eyiiding ©xeed fraRr(1a Bl) were derogf faan 33m! thigswaledwas i n
prégiutsttitRibquifitd winapliranase sixaireas stinel, bebdesidmabrobid@

; = . q
oo L o B A B S e
0-&%%%@%3 ARpledrerction viegse! was hepied iR/1 2815 diamiof atp-1The geaghon
mtuek wdslcAldmatdg@pnedioh siiex ¢!, aididgbexamd diegbdcetteats a5bb® f or

. , ted
AT L g e U Rt
‘he f

f h

pregsifede afpadthe flergReng @s £ P OAEP 8rr8 iltrate was

rotary evaporated and chronat ographed (MPLC, silica

gel, 20% Et OAc in hexgpssationgsve 0.75 g (59% of

S)-. 3-(2- | oh I - . o

R RN T CT VI
ewster as colorless oil. M5 (APCl) mz 290.2 [ M99,

1go%go a §9yn€ﬁ%€%&ﬁbmge%%e&u§ &Q@?ﬁl’gﬁfolxymeﬂft\yﬁpi eridin_e—1ér g

-3-[(.2- XY= XY).r = - - pi [

MR ATCH R DR IS
1. 8B) m@ol), @R} Bphenylphosxtyreih @A gl 15:A8tmyal]in B9 pe et Wi-ne- 1- car bo
ditétnbkyemehvds@lilied dAsp WsH SisoRsdyPdzodidarboryige (21 A4, 15Tal

Pr ration 19), 2-etho henal, (0. ., . ,
mirofi asion e &ighiente Eiet g 37 Bt wed ot 1he oaliRAd
heatescht 6@ Fbawyt Metfer 2¢ ho@s,fptaryGvaoraed (preneegrogha fsd .2-
di6l%@E0 %Ciyf%g /L{M%ndd_ll_iﬂﬁtb ¥5 hﬂlom%xaﬁesofth s inaSoeahas at

u . e
pundivaten EnnEe a5 Rl RebortBEa iR Fiog Bhal Mieye,
sities] detl 190¥a€HACh IR Hemals Eifsirelpxpresialiie givg HPF 9 (Ph) of (S)-
35(2-bdrkAb:§-phBrRx Yt pipe N T-SdriedkyR2did CH KR e ste faa e gellow

{W%Q"P hi.c hioo 489,,% CH2CI 2 [2L] then 20% Et OAc
°T'n xé’ﬁ%s [%]?]gz)ei "give

to'give 0.99 g (46% of (S)-3-[(2- 5
Et hoxy- phenoxy) - (R, S) - phenyl - net hyl ] - pi peri di ne-1-carb
oxylic acid tert-but PREPARATIONR6 col orless oil. M

S%@E(%l?}e% 1§§—1 3(23(f4%gr%sj-_%g)!wMOQ?-{}Te}wg%%etqylgﬁggrﬁ%] chr%o%mc acid tert-

ace pi per ne-1 -carboxylic
byfyliegtet ert - butyl ester 10 To a solution stirring

sol uRintaurabf (81 3qd-flypirge-hydioxyehdnodyrosini eipglidine- Brcarklxylic
3 bl 9185598 mbddr, BREarkPh I hPREUhEI6ARS totne hetiBl 9,

aégkjﬁb&%ﬁ%&&@r erngZr at imo,n ?%;ai n tetranydr OT' ur % Zﬁg m.)
ofRigrasziige 4/ MNARNARFIREGRH eI TR B b ATPAY (DFearE iyl o
2att Ineiiol)( AyAdibe (111, ml373.57 mnol) and dowdiered 4A actipdte@molseular sievs
& )%Czﬂ&m of SL,ET A Bifed & SR B BEre3AkidHahBRHmEHRES tk M

chgi oride , ,
24 hours. The sample was filtered through a pad of diatomaceous earth, rotary
evaporated then partitioned between EtOAc and 1 N NaOH solution. The organic extract
was washed with sat. KH,PO, and brine solutions, dried (MgSOs.), filtered, rotary
evaporated and chromatographed (MPLC, silica gel, 20% EtOAc in hexanes) to give 0.74

g (66%) of (S)- 3-(4-fluoro-2-phenoxy-phenoxymethyl)-piperidine-1-carboxylic acid tert-
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(10 m-) was added and the m xture was extracted with
ethyl acetate (2 tinmes 25 nlL). 15 The conbi ned
woe@antress were dried (Na2SO4), filtered and r op@Er/1B2007/002445
evaporated. The resulting oil was chromatographed
(MPLC, silica gel, 8% EtOAc in hexanes) to give 4.86g
(81% of (S)-3-acetyl-piperidine-1 -carboxylic acid
tert-butyl ester as a yellow oil wth an enantiomeric
excess of 94%(HPLC CHI RALPAK(r) AD-H (Chiral
Technol ogi % et hanol in
DeRaRERS aitoRIow oSS TR AT R P oa s
1@0%]3- ( 1- hydr oxy- et hyl ) - pi peri di ne-| -carboxylic acid
tert--butyl ester A stirring solution of I M
(S)-2-net hyl - CBS- oxa L dj (Chem cal Abstracts
No. 112022-81-8, ZGZé%BS%Q(gNﬁﬁDI , 0.11 eqg.) in
Syrdhasiswe(S)-8-(2rhydroxgehquionoethyl)-pipearidineslrsart@ylit ecit Ertduiy ester
vat ep shaddi ot ®)- Q@Bén@}mybﬁewgrﬁaml feﬁamﬁ’( -&drbUxQlic acid tert-
O

N, N-di et h b
ol o AP ot .02 Ty, 30tk Teftand s el Wi )
066 b gf 2% PA(CS)The Santpieas hygrlog@wteduah@om temperpdig bider kadpen
plteggdré 8k Hdur, 8idr&d arld6t6H) U abot 3 té”@)e Napg @irg$ &t ( Sﬁ:ﬁ(ﬂ- n

NG SR SEa I SRl 81 AL Bl
mal 9Bk eC.t Bersenital Afalysis] Calsulptet fF 6r-H2s0A: @PT- 330t C.\GA3; H.
sgvanahedrand: ehaoired, 83, h?’ct.é"(LQAs Mw@gzmo@hqmg@pﬁmmon
was quenched w th nethanol (5 ni - UTI ON - gas
evolution), diluted with 1 NHCG (10 nm) and al | owed
to stir for 5 mi nut eSRERARAERNR28cted wi th diethyl
sehthals of &)13- @%§cl@1@xﬁ6¢6/—ph%ﬁyn€éﬂimiplb6ﬁhlr®[’g@m&yﬁc aYie best-
b\y@re washed with 0.5 N HCQ (2 times 10 ni), water (10

ahd brine sol ut| on (20 nL). The organic | ayer was
dr i edo g REO®Oxturefat fop@resapesaide pUEa-{2-grpophenegmels) ny
plp&ritfie- ﬁcfarb%xﬁhla&l&’ féﬁ%wr&téﬁWrépaBdilon 27, 1.00 g, 3.25 mmol),

cYCIdKPlre)EeingIgE] §1 mL 0482{3' \/\} tr?p% %w%g%hnggt% %géglm%%oénL
oPCHT w20 @ma@sd"s'emi%mt azeﬁr@arwyletﬁ (e¥5ml*-BFEYEPHPLC,
A@djﬂndﬂ&&a%&(&tﬁérm»&&mbt wiﬁ@u%xlebllaa/vualm dolutibre Xrne @smpie vhs €kalbd %

@a?dpﬁ'é‘z;ﬁ%%( Ql}!:f%\%atgﬂ S¥I[E thJ's s’ull shgwed st_;lrtmg m tenal

RERAC G Y Erbm PR PIOGP (12D BT
D{AD) coppie k) vdiera@del, aBd dea:arémeayd: foe 246dueh. Trhé ednipidwdsydooled,
nﬁz?rty %_ap?rate%tt %4'susﬁ>§ é%t 1(h§)<an3e B@v%ﬂﬁ&ﬁﬁ%t?%%&%wa% 00

yd
rqmvhq/ by/fiteptiens i Tnenfi Eﬁa@rwaa éo"?"{ﬁ gYﬁpertawy ?nféméma’qggapoewp@?
siiEEel, 28% Fi@AL i) hed@BesRBARE 0.76i A5SHY df (B)e3-(2Theotiee@add/i on
p%%xﬁ&étlﬁ{) %%?ﬁlﬂ%r 16%4 ig aE 8 teWug\n Cslger 39 1%%‘&?\6 'i\/%t (Hf’@l )1 0

ovVer eact n was a saturated
mép POR-# g%flo%m)nl um chl ori de (100 nmL) and extracted
wi th di chl oromethane (2 tinmes 100 nl). The organic

| ayer was dried (Na%ﬁ@g,)\ Nt red and rot ary
evaporated to giv r QX

d 1-
SO O L e SE R asewﬁ Sheriing g oaAGH
testayieaer a yel low oil. M6 (APCI+) mz 170.0

[ M 7%’ n:hQ(QrO@of (%“/j"é—'[(ﬁ,4)—%@9)(y-p]19%-methyl]-piperidine—1-carboxylic acid tert-
butyl ester (1.53 g, 5.24 mmol, Preparation 19), 2-ethoxypheno! (0.83 mL, 6.55 mmol),
triphenylphosphine (1.72 g, 6.56 mmol) and diisopropyl azodicarboxylate (1.3 mL, 6.60
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15 PREPARATI ON 33 Synthesis of
tert-Butyl-(2-fluoro-benzylidene)-amne To a stirring
wa@odosnenss of 2-fl uorobenzal dehyde (8.5 ni, 80 PEDIB20071002445
benzene (50 nlL) was added tert-butylamne (15 ni, 120
mmol, 1.5 eq.). The reaction flask was 20 equi pped
wth a Dean-Stark trap and heated to refl ux overnight.
The reaction was allowed to cool to roomtenperature
and then was rotary evaporated to give 12.24 g (85%
of tent-butyl-(2-fl uoro-benz Ildene%ﬁam ne as a pale
PR NG 84 01 THR e DRSO 60 TCPRRRTIOPS. 08 SMBIOLSIRoRIRs. &8 y
e@BoratNEtf(eAE’@péﬁdeUWo 755hL df heddhés. ﬂ%olldll’a’a’f fodmédvdsTFemoved

%(F E‘RE%R%TA% ora Q&@&\%rﬁat&fraphed (MPLC, silica gel,

mon:é@wx{lz réHH@qn]Z% Eensig |hﬁ>@f‘93 RidyieslR §19°P @ 4RH@T (Sedl(2-
Efaoityythesd R, S)@heénytsrhéthyilipingridind- ttdrboxyliafacid tert-butyl ester as

ccﬁ@essf"on( 3}4&)&959 s 19521\%5 1?@;?}" ) - pi peri di ne- 1- car boxy!

acid tert-buty ter eparation 32, 6.56 g,
27 O mmol) in dioxane (18 nL) at 0 C was 30 added
sodi um hydri de (1. 19PgePARATION®B®l, 1.1 eqg.) in four

SW&#S%P(’I’SI) 3-£b§yl p%@%ﬁe@ca%yli@la&@m&y Pesidrir for 15

m nut es t hen war ned roomte ure d an
addi 1§ ®selytion gliting solutlon at 0°C of piperi ne 1 3I -carboxylic acng 1- zrert %utyl

edt@T(N-BBtHS)nipedoetit beid 7@20lge2iz4 inmdle Reparationri€) it Rtrelnarafitraro@0
mﬁﬁnas 2d6& o M41Qet®\n€€§9ésmn%lbr§m‘d€ﬂw d)etNW&héer% ﬁ\d C!ﬁ@ R,

actio

1850 o S B TS dess SBOER A of SEo LRt
(WRas-) ve$ added avdihe mixture wasraxtrant}Bith ethyleacstaier( 2 tiragrcRSvels-

TRUSR RS oe@aﬁf& @rééﬁea 1194,86,) Skl bmo@fy STERHRIGRE i The
assi um 0S
BT PR (LG "f%a o O AL H fS e rogve
496y @@%Mdammtypmemmﬂ@avbmm tert-pietyl @ptgias el el
wiRsn Q{ah%eﬁ&@%&@% ggﬁ l(thtL@r @Hl?ﬂﬁAK@ﬁ_ﬁW(CﬁNéig@@ﬂbl@@es% 0
I u e | SSOl ve I N acetil cC
"‘écﬁgorﬂ %@‘?ﬁg%etr%ﬁ?&heﬁ'ﬁ H?A’zﬁ%’q t et rahydrof uran (50

nm.) and allowed to stir overnight. The m xture was
extracted with ethylPrapgkatienB? times 200 nli) and the

5 (2
S U e hR B BB L T1cB S RC h e %43; e organic
| ayeP siiEsg %ﬂlqﬂeraofomé@@zﬂ)ethyl FRFrezetpraifiae Koeaics! Abstiacs

NeVaRozed e8] 2671 @.262 !, priodgrih takise (Eunil)wae @labad in a room

teifHeRARL QAEARIMo cbfetifre il tg.gp&st%,f 6y g thrane

an eg -
(478 L P 'ﬂ?ﬁ‘éhb)’k?ﬁl ‘!I!asn%’gf’ﬂ/‘i"o%t"ﬁ?l"? SYingle ithf %‘IE'”P S‘Z!'éIPBO 1 |

3Q\cai-fiberiging-1-barbysylicasidesrt-asyl astwliPieparativn [30)dvas S s¢hda@h +)

tog&é&%:lﬁ*%&l%%g roﬁﬁ%eé \él%gz%gpi [(J\{hé' VeZ:ctiogr Q@R@re O\JGQ 30 minutes.

Thesjeagiop wiap P'@w%w@t"rfm R R9HE ADRIFHRS tAY AYRNBRIET diGTES% -
bg ALE.ORNE domplatell ekattibntwas Quenghedersth @retidioo! £ Bt + ICAUMPN — gas
egé? l tgh)' ﬁlmtegfwﬁ(\ $}\I'HCI (10 mL) and allowed to stxr for 5 minutes then exiracted
with dlethyl ether (3 times 20 mL)XyI'hB COl’Trl]tglzl(e)é organ la)yeg Iwgreer\nllashed wn% 0.5N
HCI (2 times 10 mL), water (10 mL) and brine solution (20 mL). The organic layer was
dried (Na,S0y,), filtered and rotary evaporated. 531 mg (94%) of 3-(1-hydroxy-ethyl)-

piperidine-1-carboxylic acid tert-butyl ester was isolated as a yellow oil with an
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15 carboxylic acid tent-butyl ester (Exanple 103, 2.70
g, 7.96 mol) in 1-nethyl-2- pyrrolidone (25 m-) was

wa@oaed2rezli um t hi oet hoxi de (1.49 g, 15.9 mol , PQI/(B2007/002445

eq.). The reaction was equi pped with a refl ux

condenser and heated to 100 C for 8 hours and then

allowed to cool to roomtenperature. The m xture was

extracted with diethyl ether (2 times 100 nlL) and the

conbi ned organic |ayers were washed with water (2

times 100 20 m_) and brine solution (100 nL). The
engpfigfBricex ey e B8 Pl GURALRASS AT 207 thangldn anespib ar y
o.1evERpQr ated to give 2.49 g (96% of

(S)-3-(2-fluoro-6-hydroxy-phenoxymnet hyl ) -

pi peri di ne-1-carboxylic acid tent-butyl ester as a

pal e yellow oil . é BERATTERNSE 25 Synthesis of
Syrtigsisdf (Epsar(mhymaeyzhmah;bethw Dipgridperticdibordid actdielsbutyllester

aC' %g%mmdo uwm &gé)gﬁ enc-frr% 1"‘3 afcarwyrwacml fékb&m ea‘era
rorme/1 t :?0 11rrmi> t gJ%‘\ mi.)at O
etht/'@ﬁeaﬁw e uﬁaﬁme%s 2§00 1 7o pisTaget G
°C,I'3-M utettlylmagtdsiuarhremiddnie diathgisttet @.0Imixi27 mn3R .23 quoias adde§3
viagwged*rmc%sn Mésastﬁé/crén'a%ﬁowe-gt?@wacrm tywomemra&@ to a

e col or an Cf 1!’ 15
OV‘?W'WB'( gge re?ﬂlo%wgse%:gycgp@wm %gagurated o) utlon o] ammomum chloride
(1009)L) 3nq dremechwittydighlompiethayd |2 tiB@s pPQek) dihaerdanic lyeroves i c
anF(Nggé(ﬁ tirelddtanls rRsty @\rap&rétea b dive 2274 96(9 £ 1SRG -h droxy -1-

m eaHEG”PWe‘PPeE%{% u’F%{E’Oé(g] Cyaﬁ'fig '{JIH‘ZW F%%f@f 2d %"Of”l oﬂs E"SZ’? odr:j '\7\{23 e
1700 8v-73,5 00foln (4 4BMBA9 18N owed to stir for 1 hour at -78
C. The reaction was quenched with a saturated

sol ution of nonobasi ' phosphate (50 niL) and
. ! ﬁEBé%%i@N%I .

extracted with diethy times 100 nL). The
Syuthedis of éati-Butydrédiuorotbgyayiidengleandnevashed 35 with brine (100
an) To@lstiRifg &mmt )ﬂuo%bén&@ﬂ?ﬁ}d@@% rhIQ B@ FriyhoR W eenzent b
C roduc L
et o8 Rt 025, PRl 8 o8 PR PREIbERARRY
quypnﬁé witg 4 Dpgp- §@8<8va9zsczwtepctmeﬂwewgb@ﬂwamnmg (67%
alléWed({S¢ooBto (et teMbétetud-aaathen Ayd aotaay @@ﬁdrﬁié(ﬂlﬁ-glfeaaﬂngw iC

5957 5 Eh e R B aniol e ¥ iy o itk

pugpngu@}ggqﬁgg)pSWf(APCH) m/z 180.1 [M+1, 3%)], 12 .9 [M-55, 100%)].
(S)-3-((S)-hydroxy-pyridin-2- yI met hyl ) - pi peri di ne-1-c

arboxyl ic acid tert gq,ggp k{*

(S é%)yrl di ne- 2- car bon erl di ne-1-car boxgl i C
SyatBPSdF o &I R Gormyphenoxy); PF%tbséﬁ H-pjRerigise- 1zPaFP8XV¢jC cigted
bufynaker, potassi um car bonate (0.564 g, 4.1 mmol, 0.25

€q. )T’oas‘u olution of (S)-3-(1 h drox 1-meth |ethyl i endme 1-carboxyhc
dlchloroﬂ% Lt S' é) oy Y )pp

acnﬁ mrﬁ%tyjl Fft‘?' re?a,rﬁtlom 33_ Eicﬁ6I Sé? q_g\moﬂ mI cP oxanéJ (18 mL} at]O 23 was
adaedt doaiappiyenidgl(). 1B, 2T Inynhol 11,1200 irt feurepditiand. rTdg ragciivaasm
anédddto étQ ch%@ wéhuted R wafialko ro8mEperftfte anl diREA Qh&f(ﬂtt@@dl

Co. ropa }] ?ndtetrgh drof4l635a {);2@5
oot BU SR TP e TP (TRt 53, F2P Sttt TPEivES box.
eqlhes theaatded andibe prastis mmiture dagequippBOwiisa canflerts@r andnd
hestel td Blix M mIRRR B\?e%’gﬁﬁ afHérré‘acﬁ@'f walev%llm&rtoc'cooirtla%dne action

was r ot ar eva gt % 1K | 1;1 % %gglat e, and
tePpaTRUE AT VR Ecw Eh% e stihaclindenisin P

phesphaert§0 mk)s T&ému@mwwte\dmﬁa ethyleetpte (2times 00 orl-yande
4.55 g (95% of (S)-3-((S)-hydroxy-pyridin-2-yl-
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nmet hyl ) - pi peri di ne-1-carboxylic acid tert-butyl ester
as a yellowoil wth a diastereoner ratio of 16:1.
wab@soenzée product was recrystallized from PCT/IB2007/002445
hexanes: di et hyl ether (10:1, 11 nlL) to give 3.02 g of
a crystalline solid with a ratio of diastereoners of
25:1. M5 (APCI+) mz 193.0 [M99, 1009 . 20 EXAMPLE 1
Synt hesi s of
(S)-3-[2-(4-fluoro-2-nethyl - phenoxy) - 6- et hyl - pyri di n-
3-yl oxymet hyl eridine fumaric acid
the(@an@-lfvzr waﬁqrp%\%e’g @), fiarer, And seian X3PPraRdiR Yielg R LYRI di n-
guid: Theppomt Wad disspivedie adetlt fed (32 MLY, water HO& yL) andaci d
tetF fi otronHgB stéo nﬁﬁ%@& all&@JoOco ga’ovgragﬁ ‘f‘ﬁ@:‘n&tuﬁef P RELRANRR | on

or onet hane and cool ed
e“lyﬁicaﬁtei @ EmpHtA. mLTP”W%?R%@PTQE““éEV‘HS were agied with water
(2 ardeket0 nalpdnd ke eslutidb (100 mily. eRe otdaeicilayer Veatdried (s SO.),

f.uérsmoqgtary%fv; atedl, A ESde MQ&L@N{:{SF‘@{W&%@ chibREBYSShyl N

e resi
(MG A SR AE TEROMEAE £ 085 o B P T2
fortnyleihemaxglet- (néthyﬂg)hyl] fihaidoed saiboxyiagad lekdhstylfasiet ey adhite
soﬁ&rwaﬁgnﬁp%m/ﬁw §%} @7(%‘[% ’fﬁt ﬁfoyyo]evapor ated in
vacuo. The reS|due ny, mmol ) was di ssol ved
in high pressure I|i qU| d chr ormt ogr aphy (HPLC) grade
acetone (4 nlL) and PREPARATIONBSOf fumaric acid (70 ny,
syRinbdls mé-(%l- o8By QABE -dhd oxPrhgthWRsipeRidid 84 chiBoxdMacid tert-

bﬁ)s{‘lon he m xture was stirred overnight and
"M 9¥%red. The solid was washed freely with acetone
and Tora stiding polytige oid Sk 8-(BHiom-§-metioxyereaexymethdfpiperidine-1-

cafboxylid adid tetibutyl déRF Exdmpl 1 43y b.700 8 eNgBXdihol fin 3ethyl-2-

wvRls GRYE) B Bl TRbrtonts bt ey r ©

reqpym Wessgagippgd V(Itg)a_rg‘lu(( ganspnssr andzhepted iy 190 °C for 8 hours and then
auo\&&a&a addr)crrﬁommﬁyr‘am?g (Thé pedurélvas Strxdterbithaiemyt ether2 di ne

tIITEﬁ 'E@E Ebaq’l Ithe c()m%ln%d g %an(c;}aygrs wer?]w?shed w1th water 2 tlrines 100

oxymet hy
mif)jeng prpf@rspm'qméﬂoosn@ Eher BeRRiA laver ‘d@ﬁ wet* @\*st%tﬂwe%%ftder
rotaSevabratél td GRe DU (968Y) 6N8)-3{d-Midro2Shydvarg-pklinsBaletgigh i n 3

adfrofe R BRI RAAER AR S ST ™ na a ter

about 30 mnutes, the ice bath was rem)ved After 2
hours, vol atil es werrRERARADIONI3E N vacuo, and the

syh nﬁ“‘%%'g Hﬁsw@%g}ﬁg otd. éaﬁr&ﬂﬁﬂpnﬁ’e‘%%@'&aﬁb&m Q{cptgﬁbi}jrégten( 15

ueous’ sodi_um
or gakfi &stimiag é?‘“%ﬁgf Fhrpepveding B059gPP- Q@"‘Qb &P G Bul f at e
tetpamgldrofitanN45 eM)apas &t eds adued 249 bl n-Hitye lithiesiirdhexansa$13.4 mL,

3 rﬁ?\gll Y@ged Thr (\:iJﬁgwaQ %@ ﬁ‘?eego%& ’((J%e&ﬂto)a d"éggre@ 918 4N B' on

unmari ¢ _acl ﬁ acet one ' .7
W??Lﬁ""Wé’sto sHérEds mip f?ﬁr ia %arat? %s"n@(?' -@em@/ pé‘f‘ﬁ'ﬂ“?’}sd f or
pifedidine-dayboaicadd tbrt-butyg @sterTAE1 g6 rdmolpsasyiissbieat! if r eel y

te%b&aoﬁ%t(mua Ris S1itBA whth¥ A& hAuRbd AR the feBctiflh ¥k dfdpl
wggover 1&% nrll%utes and allowedr{gstlr for 1 hour at -78 °C. The reaction was
quenched with a saturated solution of monobasic potassium phosphate (50 mL) and
extracted with diethyl ether (2 times 100 mL). The combined organic layers were washed
with brine (100 mL), dried (Na,SO,), filtered and rotary evaporated. The crude product

was purified by chromatography (MPLC, silica gel, 20% hexanes in ethyl acetate) to give
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EXAMPLE 45 Synthesis of (S)
2-(4-chl oro-2, 6-di fl uor o- phenoxy) - 6- et hyl - 3- (pi peri di

wo2@89tazeg hoxy) - pyri di ne hydrochl ori de A sti rpP&riB2007/002445

solution of (S)3-[ 2-(4-chloro-2, 6-difluoro-phenoxy)-

prridin-3 20 yl oxynethyl]- 6-nethyl

pi peri di ne-1-carboxylic acid tert-butyl ester (0.185g,

0.38 nol, Preparation 24) in dichloronethane (1.0

nm.)was treated W|th a solution of hydrogen chloride

in ether& O m) and allowed to stir for 20
4.708 (7 %) off(§ 3%%@1119(? FRiPaY-pigerifing-1-REotHie pridiiepputy! ester as
a yelldwt dilaMsoaPariimeashe (v-as, 3% tt NEed [Mmty, heteine to afford

the title compound (0.14 g, 69% . 25 EXAMPLE 46

Synt hesi s of

(S)-3-(4-Fl uoro-2- pﬁéﬁ%ﬁ?”‘ﬂ%‘n%xynet hyl ) - pi peri di ne
Syhttiexter of ¢S )eBe|( $)-hpdrexytytidie2-ylefiethyl)-piperidine-1-carboxylic acid tert-butyl
esfer) - 3- (4-f1 uor o- 2- phenoxy- phenoxynet hyI ) - pi pe(ldine-1

- car boxell ic acid tert- but)(l est er (d aration 26,

0. 745)g-(PYrds-Z53R oY - RipegANg i -cyPOAigRE|dfe iR Et®at ed 30
(PraparhtioBB8 GO, (164 minjol), pbleesigo barborate (W§§4 & difrmrea, G25 eadom
dichRIBRES-8f- 215 %lsmgﬁylﬂh'gspmﬁ) 4} jBPlHﬂSfﬁhy -Q-I)M 196@49-0r at ed

the artltlgﬂgg %vge nld éma I%@—I

%\?93“??{ AR ERYRFY "‘V\’/Bé ’HmBr
eqsféiram ¢fmm1cw®q> B 50RrvpeBeM§0 mE )i and ¢atrellydrofyran @P ylpweip e¢aiaded

ink QregéuVeereE(’ﬂ& ufsfd@% g8 BoxOfrnd Ractbd vtrels%fhs%ﬁ&wm\cto%‘éi dihght
vert ed

an G 6k Pom ssripetapusg RETG et T BV WS ety pvaBers e
upamesayh egetaie @nCHREN tlnrgugﬂ\;@\p@d of dﬁorgacg@us earth. The solvent was
rer('&)ed By foflarf buapérBtiod tPGRNOS/g 99%?&@3)}/31@ MybibxyivR@nLdi-ne

fo RN AL

rat(osp‘ 1611 H Biepds:pyedgct Was freryialized 309"”\%@”!1%)9('93‘3" BYeT (@P:he! 1
mif) t@ivd T0BEbG cfysBMhdlddi®@WitHdd ratio of diastereomers of 25:1. MS (APCI+)

Sk & yl oxy-pyridi n- 3-yl oxynet hyl ) - pi peri di ne-1
m&f%%@%&%?@dy] acid, tert-butyl ester (1.30 g, 3.27

nmol , Preparation 8) in 100 nL of CH2ClI 2 was treated
with 10 nL of trlfluorE)@(nEﬂ_ECI acid. The solution was

Pl S P SRR HEH M BB S
p‘PPOd)’E‘%éU‘éEﬁJ%C‘d NHAOH sol ution. The organi c extract was
was e)d3-[ak (aAF lubfol-ziiﬁetmbhdnbﬂﬁlﬁ nahthyRplrigiM3 SO methyilipipeddigd

1- %%xy@%@iﬁ% rteo\ﬁﬁip%{eg&ﬁg n‘%;oo 915 Mﬁlogfrgrﬁ P%pgéﬁo@z \k—gs &s@@vgdr ee

e tit I ght | ow ol |
in §:4 @LJighipramnefigge é'ES‘rﬁ?%'F? B@niqs befhe rfﬂH?Fa?‘ieEc %ftdi (EI 48 Yasing
adped end) iattaat4d chinufes ahe ice bath Raprempeatohftef Ahourspyniadienyent )

re?&gder | gﬁ’c{] bid l’n]L: F‘esﬂd \gésvpﬁlrtﬁ@ed%e@fé&?&‘lérﬁawmgthane (15 mL)

I N- 3- VAN di ne funmari ¢ aC(JthrougSh

PR @aussts & '“EWS(HHQE'E‘* i3 eine s e e s
sofiBmS)ale &igotany evabolalediin yeene. dhereSidyd (200 0p.OGOH-muyallivéisne

didsHIV&T ik ﬂtgﬁﬁtlegsu?ﬂlqﬁ‘d %ﬂ%%&gpﬁwﬁpw%é&@ 2eAed WRLMhdR
rocess anal o O to Exa |I’T‘P
solution of fumaric acid mg 0. 61 mmol) In acetone (12 mL) was added in one portion.

The mixture was stirred overnight and filtered. The solid was washed freely with acetone
and dried in vacuo at 35° C to give 230 mg of (S)-3-[2-(4-fluoro-2-methyl-phenoxy)-6-
methyl-pyridin-3-yloxymethyl]-piperidine fumaric acid.
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give 374 ng (74% of
(S, S)-2-phenoxy-3-(1-piperidin-3-yl-propoxy)-pyridine
wo vaeesacid as a white solid. 20 EXAMPLE 88PCT/1B2007/002445
Synt hesis of 2-(4-fluoro-phenoxy)-3-[((R or
S) - phenyl ) - ((S)-pi peridin-3-yl)-nethoxy]- pyridine
fumari c acid, stereoisonmer A A solution of
3-{[2-(4-fluoro-phenoxy)-pyridin-3-yl oxy] - phenyl - net hy
[}-(S)- piperidine-1-carboxylic acid tert-butyl ester,
stereoi somer A (1. 13\/\g 2.36 mmol, 25 Preparation 21)
in 100 nmL of CHZCIZ ¥AMPIE3%d with 10 mi of
Syhthdsfsl o @)0q4-2kibre- 2&%.3 ph-Ellztlzﬁ(yzc @mbtgylt]sqa;pm -B{linethexy)-at
rat ure under or ours, rotary
py”don%%'ﬁa?ng then partitioned between CHCl 3 and
aqué’%ﬁ@sﬂﬁ}—l&?@qr%%ﬂl{ﬂq RignoxyhEmeinyRHidn-Exipryaetnylogigeridine-
1-camsy@cladd teh-obiyliss@r 86 gt §.089, mrelslj Rrebafdik)SCE)was Hissdiver 8B
mLmloFo%eﬂ{aX gr)c/fza&glre@kl%q]jcew&, frﬁlﬁ&“a%ﬁeﬁk%cid (bgﬂ‘s w¥Elddeyy oi |
to the salt an

nver umari c acl _
ang @9@@59% 139 B¥putes g o Paih yassigmpyedpalifh R hews.gpigllesweiy g
renfid¥6d4h v@éuosérﬂrtmmesdummas;ﬁamﬁonb@ Betivédnl dichbometanel (1asla

gg"} gq%ﬁué éé)dlum?)@wg> ) 3)45‘5115 S E%ég&v;s ﬁlE}r/ed through
soqiyfRayfete aae rqp%e\@@pra ptm/agfo The resndue was d ssolved in HP
gredSpecdone23 pipamaaysolpiorni af fumaBe didiRy.fretahg.l§8 pinglpiniaditore- 1- ¢

(2. ‘?Fn@f\ﬁé%l ddﬁe(ﬂﬁ' grt\or%ST HeShixture Wég ¥t‘rre@§;r%ur Z%nd"ﬂbere@! ﬂ\@
solf s wgshepgly Wit Fefeie PR et o @ VBB P s

titstdmpoed. at room t enperature under N2 for 3 57 WO
2008/ 023258 PCT/ 1 B2007/ 002445 hours, rotary

evapor at ed t hen partiﬁeggﬂﬁgzgitv\een CH2Cl 2 and 10% aq.
NHAOH sol ution. The o tract was washed with
Sybmémﬁeof $3)| 2(tHicolnro-Zii-ditgro e dsP48-methylt3t (piperiglinahdmethexy- y
R9hRtiaslicb0 gi ve 329 ny (94% of the free base of

i h titl |

was %séwﬁﬂuian“?fﬁgﬁﬂﬁ effp PR poh plgen e SATPL €
yiogyressinii G-eoetau pineddines bralboxyis agid iyt esterilthi dpa - dint )
Pr@d’éﬁiat@?ﬁ)ml&rﬁdrénﬁbtﬁéﬁe @nl VAL WSS trektdavaR @ptufon(dphyasdgedli n- 3-

Ch%ﬁl&é{ééMs% If"gie nr% S? I rto S(ill' %Pédj ho%?c's ?hev}gél}lt%g §9Jd'mgs

reqogyredbyfiratign a@“ﬁﬁﬁé?ﬂd’%&?-eg‘e( HidherangithafiordheditiertapIungyri d
(0.hNg, 69 ric acid 10 A solution of
S? %?m met hyl - 2- phenoxy- pyri di n- 3-yl oxynet hyl ) - pi per
|d|ne 1- carboxylic acid tert-butyl ester (564 ny,
1.42 nmmol) in 10 nL ofEX&MPEF %5 was treated with 2 nL
syhthedis 6ff($ LB @FRRRI-2-Pherbiycbheddxgmatplikipedtine\lamand ddd ed at

"O0MR LEHRELA L6 MOS0l BN Syt dronyc

evaporat | one
acigdert-yty effrers(sweaff?me %6, Gr?f'eg 358 A1Io8 o5 PlaehCHrls Wikiarisd
with GFECdyH (B éenl$ OtHatsbiotion v usmcéd(amaﬁ@@peraﬁuré tigdeeN, farad

ol Bl EoEBPRERL Aok e 891 BB (95%ucbls oy e

onpouna as a
soipﬁ@ Janproanigaxragiyrrs deshed vt b‘ﬂ’}?é"'f’m‘i‘ai"?eé M&?% d Eﬁrffd and
rofaryavbpidted 1 divé theriree bhsd oPthe fifedpampdun( Bs ighhyetiovaoid Uhe )

sa?wgsz v%g %&R/Qh d té b f&n‘?ang LY@ salt and precupltated from 2-propanol
(”’B"W%‘T‘W)Wd WPQN}I °r9é’y Pd?r& % ﬁé‘? @J°5§2‘Bheiﬂﬂ’fyf e solid.

phenoxymethyl)-piperidine fumarate as white solid.
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20 EXAMPLE 99 Synt hesi s of
(S)-3-(2-Benzyl oxy- phenoxynet hyl ) - pi peri di ne

whyasoz2bori de A sol ution of (S)-3-(2- benzyl orRgT/IB2007/002445

- phenoxy- net hyl ) - pi peri di ne- 1-carboxylic acid
tert-butyl ester (Preparation 25, 0.707 g, 1.778 mol)
in 100 nL of CH2CI 2 was treated wth 10 nL of
trifluoroacetic acid. The solution was stirred at room
tenperature under N2 25 for 2 hours, rotary evaporated
then partitioned between CHCI 3 and 10% aqueous NH4OH
sol ution. The organic extract was washed with brine
solution, dried (MJSOEXAMPLEf7éred and rotary
Sﬁ%@QQBQ‘S?ﬁibé&ylwy\fﬁ(erm métagx’@ pﬁlﬁlné hu%afléé‘cﬁ’d base Of
the f e amPaInd, e & Wi Shis Th8e%
was %‘PH}'Q? pidg) e/ ﬂ’—‘ith’QtE‘u oSt %{%%peﬁ' '8% BF 8’{Vé°
acfd; teibotybdskey (1.30eg, BT mimol, freperation 8) in 100 mL of CH>Cl, was treated
w&hﬁb - & Air0SHBZt AN mﬂﬁmsmﬁradam’dbﬁftérqw?ﬁure under N,

fors%lh ruﬁsggc{tag{l '8\1%% r%t%d VWen partlfc'oned getween CI-'E%A LI'E% aqueous

NI3,OHsosNierl. dhesrgninaxirpth waswgahed Wi hring seltion.dirigé (MgSO,),
fl|tebég LR& f&af’f é@Sor&e@@'gWelocm ngiS%)%} the free base of the title compound
cla enox X

T e

from eod 2rpigp3nol (minirpigmn nmowf) aaw@tozltrvla@ QIVPé%)t?e'EP”W'QXM'?" 35 10

(pipbrid-3Vifefrbx b RRme funtariaadidlas I WEtesolicdut i on was stirred
at room tenperature under N2 for 2 hours, rotary
evaporated then partiti oned between CHCI 3 and 10%
aqueous NHAOH 58 WO Zo@®IRbESES58 PCT/ | B2007/ 002445

Syledit b8, S)-Rirdefuxg3A1 6|péﬂdtn¥1ﬁyﬂ-tprdw§') paigine ehimatit dcidr i ne

sol r

_evautﬂr a%m(ﬁ)gwd%s’g%g%d usm )3"%95 ﬁgﬂgéﬁﬁcgée maplsee93 t?
giyeh® 4tmg (T4'4) & EPpbliphenay- 3a Tprpgf'ﬂ'n Syerrorowy ayidinefyare 2a)| e
asvpshieedmerted to the HCl acid salt and precipitated
fromdiethyl ether to give (S)-

3- (2- cycl ohexyl oxy- phe )&éj}/met hyl ) - pi peri di ne

hydr ochl ori de” as whit €F RE188d. EXAVMPLE 106 Synt hesi s
Sythesis of 2-(4-fluoro-phenoxy)-3-[((R or S)-phenyl)-((S)-piperidin-3-yl)-methoxy]-

m{,@]e?,n{a(,gaga ggg%lsgrhgrmoxy) (R S) phenyl - met hyl ] - pi perid

ine fumaric

( S) - Asplytion of $ris(f- fb‘ﬁré’rPGQWY)(pW'%‘)% HRehprerepsipiSk; perid
pipetiging-13darboaylib eciy tertbutsicistr, sereoisbmenA (1d819e?.3q Pmelpar at i on
Pl%garat%ngzq) id ’1 O@mef éf cEﬁE@Ifz Ivak {?e 2HQwitkl1 0 AL, oﬂﬂalgrgaceﬁt‘?a%ld The

treat ed trif etic 632 L
S%'P[ht"’?%ﬁ'"\ﬁ&gt rg?m fepgratyfe Lf“a%r f?%ﬁ]ﬁ%fﬁafﬂﬁweeveﬁ? 9 K" or
p&ttitvoert isstweaenCHC); apd agrepE Nt OHseltiqgraThe drgapisedtraptvaieen
WQF‘% Ritlebithe shiifonadied 9 ﬁlfé:rég’]éne Fotary B\%p%@am@ réSakihg Ct
i T Sty PR 2t o R 5 42 1 000y
propartohte give ¢ §1lg48636) of sterpeison®r Ajof the tilecrompesind ds ayhmq"@w

oil. The sanple was converted to the fumaric acid salt
and precipitated fro ifrile to give
(S)-3-[(2-et hoxy-phenoXy)-( - phenyl -net hyl | -

Spitesisiofl{S)e- %amvﬁt(@p%émmlm%hoe,(m)myrﬂdmﬂfh@armﬁou nds of
ExanRlsgi§tiod of ()-842- kaéﬁo%yh@n 3Jio¥yRicthyMpRBirRdh-&iyboxylic acid
te%j)gm)?séeq fyg mg, %94 F%mof: Brepa ts onolf) mPr Ghak of ﬁh' o was]trea%d wﬁlmg

mL of trifiuoroacetic acid. The solution was stirred at room temperature under Nz for 3
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The conpound of Exanple 23 was prepared by adapting

the procedures of Preparations 1, 23, and Exanple 23.
wab@sozazpounds of Exanples 32 to 40 were prepaP@UIB2p07/002445

adapting the procedures of Preparations 3 to 5 and

Exanple 1. 25 The conpound of Exanple 41 was prepared

by adapting the procedures of Preparations 9, 10, and

Exanpl e 95. The conpounds of Exanples 42, 44, and 47

to 50 were prepared by adapting the procedures of

Preparations 1 and 24 and Exanple ds of
hoxu_rﬁaﬁtgwgaps@tqddhemaﬂawd@amﬁm Glap ‘g?"e/aa%N ‘3‘56@”‘
Tht b@ani3&tpcioae dasted wih bifeaplaticat dred NGO04, flltarﬁdi a@«aﬁm e
ev%)%rate § tng@%ﬁ@ %Pbt tf@(fmle\&%f 1 titi&y &%de%s@ﬂ@ﬁ@élBﬁ

in procedur e atg{gg 1S d and

°"E'y>i‘ﬁﬁ?m@e"}’96 coppsted % H‘@%C?ﬂdﬂa?ﬁ%%p {8 gt?' fer e
prdpasg anisichulnyanadatparidregetbitglepo gve@i2-ekenogf-3-Rirefdin-dt i ons
ylnieého%(@ péﬁdlr@?gmmlaga%rtes%ﬁd-rhe conpounds of Exanpl es

2 were prepared by adapting the procedures of
Preparations 17 to 21 and Exanple 88. 59 WO
2008/ 023258 PCT/ | B200OEXOURYASBS The conpounds of

yﬁ'?rﬁgéga’g&f%) RN S-phBb B ;g%daggr@grn%&]ow) -3 R grictda
ConpoTHIS SRR G BEL 6 nngadﬁm&*ém%?pea% -
caamp:c heidytettivatyl gsten (566 moek420nmel} ia 38 Phtof BH- rﬁf&at&‘éﬁtﬂol e
2 rﬁ@ of tXUGIOECcHO HH@ URE gou%n SR @atISorme rPerptuapaxied,tyr 3 |
da roce | e
h°§§ 'pgﬁﬂ/eﬁg'g‘?ci’iﬁ? e?lﬁi ? Qet\?'eeeg ip ?é%d&? r'o %EnNﬁ% SHAGR
Theepaoic exitacorps Weishes with Bw ﬁoé‘ﬁ‘%ﬂ/ a'nfad (Npa5R4). fieeed @B TAMds
e\@Borﬁé@mive 304 g (934 3f thetmek EEOS oy thiedd c@imurasa/light yellow
oﬂ@gp rt@lél_ (c:’:‘oni/ efictg f q‘u?r?ang gcn? ga?‘?agx Brreblp[}ﬁ’ed%r%n%ﬁ 28 and
prpwaegam@mnmawnn gnd ?Pf@toﬂ' r@?cte at\,t? @)@fmetw épaTay %FP'Pgéd'%\nd
3-DihePMEBPhjrabe fhRripaaEatimmies safd. Preparati on 28 and
Exanpl e 101. The conpound of Exanple 107 was prepared
by using the procedures of Preparations 30 and 31 and

by adapting the procedt¥FF 9Br eparation 25. The HCI
sytebis of (S)-ExaBanzoxd/Phemmagmeitiyepipetding hydrochltrelef r ee base

by a,gé‘(ﬁ.%foﬂgf (Egg s E)Qr&ilg%/ a%eggx -Eﬁ@l%lp eﬁ&ne-1 Qb%lﬁ: acid

repare pt |
pocastsy eenoraumD S A7 90128 T100 G 100gphepr SECI B SPARR
wiaP10 N6t tiflenadtis sad. Viha golttive whs sierel) atreorp tentplesture indeeN2

fof iR Pt 'Pcﬁar&f \fa?u%ﬁeld #ih %@&utnoné@gét\n&n@f—fduaﬁd 369% @que%nﬁNHpH
rem%g}nt%te so I n d tg(ﬂgg § el danc:e
seldpoLIRIREBIe sttt pite Sigan, agadilee] s 18
rqirepapattetdio give 0.513 g (97%) of the free base of the titled compound asa Ilght
yellow oil. The sample was converted to the HCl acid salt and precipitated from diethyl
ether to give (S)-3-(2-benzyloxy-phenoxymethyl)-piperidine hydrochloride as white solid.

EXAMPLE 101
Synthesis of (S)- 3-(2-cyclohexyloxy-phenoxymethyl)-piperidine hydrochloride
A solution of (S)- 3-(2-cyclohexyloxy-phenoxymethyl)-piperidine-1-carboxylic acid
tert-butyl ester (Preparation 28, 0.75 g, 1.92 mmol) in 100 mL of CH.Cl; was treated with
10 mL of trifluoroacetic acid. The solution was stirred at room temperature under N, for 2
hours, rotary evaporated then partitioned between CHClz and 10% aqueous NH,OH
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20 adapting the procedures of Preparations 30, 31, and
28 and Exanple 101. The conpounds of Exanples 114,

wQa1®s/02368 and 117 were prepared by using the PCT/IB2007/002445

procedures of Preparations 36 and 37 and by adapting

t he procedure of Exanple 106. The conpound of Exanple
118 was prepared by using the procedures of
Preparations 32 to 34, and then by adapting the
procedures of Preparations 4, 28, and 25 Exanple 101.

One of ordinary skill in the art adapt _th
SOpHigR: eﬁﬁpéggnﬁﬁxtﬁ/aﬁwaw@ww%w& g gdeg; P%é‘*)ff'aefed and
rosyyrdvapsatzdtotgive 0i50 g €9%) ofithe begplensa dithe litigd torapaaitidpst alighbn
yefibw 5l e rs%bl@ﬂa@oon&éﬁ@d 10N 8id sANarRIRSRREEREEH Miethy!

ti h
ctber T A2 e BRI o P e B0t BEe pkilo el ainid "
saidnpounds of Exanples 2 to 31, 43, and 46, 30 wherein

the substituents R2A, R2B R3A, R3B, and R4 of the

conmpounds of Exanpl es woul d derive fromthe
phenol ring substltueE%AMEﬁ%%%%e adapt ati on of

Sypthepia oBS)-31{2-8thoxyanhergypr (B§Pherwt ryethxrl]rpgoeiﬁ‘élb%fvmﬁm@d’
2-fl N@&l@croh%ﬂ(%?ﬁ ﬂgbtﬁsl@ ﬂh@rhdxyb (R@)Jpﬁ@@l MRy igeaes sar y

caélbo&(g 86‘;;18 é&r! truli ester éls:reparr)at%m g%r 9 45) r% Indl%P ﬁ’E%f én QZI

hen
wgthieaatedyéih 4Q %pytrlﬂwroepﬁlé acigf TW'UEQWW%@FW@I fﬁé’f‘hoxy
tepipEBRke irderdd fRRMBUIE gothiy@valRedtedenknorioned detweén EXelppides

1(%85 (Rll-f"QH Qﬁ\%ﬁetrrﬁ]&e&%%uc ng& bvgé&?agggd m‘%rine %Lﬁion %ﬁ@ﬂ
(NS lisesciape rlansFRpHEIed BrovAG 7Da0] WA otihe rée base aithe
titREToHh R0 74 RIRALE The bhidd wais dogvestaditihd fudatcsacairsdlt e

I t he
PR Rl A HeSoithe S 2R R EECSIoh U HER, s
pipgriding Arirale ag whitg salif- ar e furrarl c acid salts of
compounds of 5 Formula (T-1) and all have (S
St er gchy uchgg gf @Emﬁlgs% fo'z&%hd Qbforﬁlwe%r%%d%%%pﬂx@hg h
|nd|c te . definitions of
erBed“FQEB\f Pr@%atmp?shz ﬁ? xa'ﬁﬂﬁl R4 for the conpounds of

Ex anpheesombotra oflExaaipe 23 m@s prkeareth by adapiing tieadybeeddres dfabl e

R2BX, Bs0 (T- 1) R4 CR2A 10 R3A Exan'pl e
'ﬁga'g%fs% Iiaz'%j %@5{%4 RBA R?

CH% 2
N - C"[@e comqguqqs pf ﬁqam@g@% tg 4R|we@|_%ep'g|r Ma?_?ptu&Elﬁ proaedmres
ofFcefratiohs 3 IGIRNHEX D31,

The compound of Example 41 was prepared by adapting the procedures of

Preparations 9, 10, and Example 95.

The compounds of Examples 42, 44, and 47 to 50 were prepared by adapting the
procedures of Preparations 1 and 24 and Example 45.

The compounds of Examples 51 to 76, and 94 were prepared by adapting the
procedures of Preparations 6, 7, and Example 93.

The compounds of Examples 78 to 83 were prepared by adapting the procedures
of Preparations 6, 8, and Example 77.

The compounds of Examples 85 to 87 were prepared by adapting the procedures
of Preparations 11 to 16 and Example 84.

The compounds of Examples 89 to 92 were prepared by adapting the procedures
of Preparations 17 to 21 and Example 88.
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5N-CHB HHHH-CH3 6 N-CH3 HH-OCH3 HH 7 N
“CHS HHHHO 8N-CHBHH-CH3 HH 9 N-CH3 HHH
WOOOB®2328CH3 10 N -CHB HH H H -O Pra 11 N CM3I/HB260D7/002445
_CH2CH3 H-OCH3 12 NCH3 HH O H-OCH3 13 N CH3 H H
0 HH 14 N-CHS HH-CHB HA 15 N-CH3 HOQ HHH
16 N-CHB H-CH3 A HPr 17 N-CHB HO d HH 18 N
CH3 H-CH2 3- HH 19 N-CH3 -CH2 4- HHH 20 N -CH3
HHiPr HH 21 N-CH3 FHHH - OCHS 22N CH3HHC|
HCO 23 N-CH3HH O CHEF 24 N - +CEl
25 Nhe egqpopnds OﬁEW"@ieS\ﬁba%l?@/V@?ﬁ%@’W/aF%ﬁ% 002445
pratBdNes dEiphtatibn- BGEHB Ekbn@lle 7 N -CH3 H -CF3 HH H 28 N

m_@bwugbf o%%%6 Iéln%ﬁ'ﬁe {:pr%%f ecﬂ)f ada%g%e ﬁ"% HHH
pracegitynes of Brgperafipng6 and HaPia i 34 c H CI "W h CI "W oo
35 Ghtlcerfifelindd dAECGIMMe 980@ENSpreBBedDytddaptipg Me@rochHureTi3
Bt S S TRl b o
(i.e., BOC removal) step. " i

The compounds of Examples 102, 103, and 105 were prepared by adapting the
procedures of Preparations 27 and 28 and Example 101.

The compound of Example 104 was prepared by using the procedure of
Preparation 35 and by adapting the procedures of Preparation 28 and Example 101.

The compound of Example 107 was prepared by using the procedures of
Preparations 30 and 31 and by adapting the procedure of Preparation 25. The HCI salt of
Example 107 was prepared from the free base by adapting the procedure of Example 99.

The compound of Example 108 was prepared by adapting the procedures of
Preparations 30, 31, and 25 and Example 99, and then dissolving the free base of the
title compound in ethyl ether, adding oxalic acid, and filtering off the precipitated oxalic
acid salt.

The compounds of Examples 109, 110, 111, 112, and 113 were prepared by
adapting the procedures of Preparations 30, 31, and 28 and Example 101.

The compounds of Examples 114, 115, 116, and 117 were prepared by using the
procedures of Preparations 36 and 37 and by adapting the procedure of Example 106.

The compound of Example 118 was prepared by using the procedures of
Preparations 32 to 34, and then by adapting the procedures of Preparations 4,28, and
Example 101.

One of ordinary skill in the art may adapt the procedures of the Preparations and
Examples to synthesize the invention compounds. In the adaptation of Preparation 2, for
example, an appropriately ring-substituted phenol would be used in place of the 4-fluoro-
2-methyl-phenol to provide the desired compounds of Examples 2 to 31, 43, and 46,

wherein the substituents RZA, RZB, R3A, R3B, and R4 of the compounds of Examples 2
to 31 would derive from the phenol ring substituents. In the adaptation of Preparation 3,
an appropriately ring-substituted 2-fluoro-benzaldehyde would be used where necessary
in place of the 4-chloro-2-fluoro-benzaldehyde and an appropriately ring-substituted
phenol would be used where necessary in place of the 2-fluoro-6-methoxy phenol to

provide the desired compounds of Examples 32 to 40, wherein the substituents R2A,

RZB, R3A, R3B, and R* of the compounds of Examples 32 to 40 would derive from the
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41 N-CHB HHF HH (a) Pr nmeans isopropyl. The
conpounds of Exanples 42, 44, 45 and 47-50 are all

whyasoebori de salts of conmpounds of Fornul a PAFPB20emd2445
all have (S) stereochem stry at the first chiral
carbon 5 atom (*). The definitions of X1, R6, R2A, R2B
R3A, R3B, and R4 for the conpounds of Exanples 42,
44, 45 and 47-50 are provided below in Table 2. Table
2. R RRBX OR3B OM (T-2) | R4 R2A R3A Exanple
NoXlR6RZBRSBR4R3AR2At - FHHHF 44
pherotzjqg spbstfupntsprd thegibpjituegigR Ftﬁanq woyld dqriveciamn g H
2Hudrlo Benzaki8hyie rifd-Rib&HtuentsF H Cl 49 N-CHB FHHFF 50
N-CHB FHHUO F 10 The conpounds of Exanples 43 and
46 are included with Exanples 96 to 98 below. 62 WO
2008 TSR] PBP0T | GUP/AIS umeracisie] Ferpasnds of

5 Foxyamrasatlalithave/(8) ﬁd&r@ooﬂbhsfryh’mfel figst Aifiiabcagidh b&)m:)ﬁvh.ch is

d f F I - f t
rGERPLBORE RSty TER SFoTEOr Kl R a2 o o POy e

camngbund « ERanIR3A, to RR &e pR@;@ledEBchma'Bbie R4 for the
compounds of Exanples 51 to 76 are provided below in
Table 3. 5 Table 3. HN R2B O WN R3B O (T-3)

Table
6
R yZ l
RSB 0 \ (T- 1 )
H
R4 RZA
10 RSA
Example
No. x1 RO R2B | Rr3B R4 R3A R2A
1 N -CH, H H F H -CH;
2 N -CH; | -CH; H H H -CHs
3 N -CHs H H H H -OCHj3
4 N -CHj H H -CHj3 H -OCH;
5 N -CHs H H H H -CHjs
6 N -CHs H H -OCH4 H H
7 N -CH3 H H H H Cl
8 N -CHa H H -CHj H H
9 N -CHs H H H -OCHj | -OCHj5
10 N -CHs H H H H -OiPr
11 N CH3 H H -CH>CH, H -OCHj
12 N CH3 H H Cl H -OCHs;
13 N CH3 H H Cl H H
14 N -CH3 H H -CHj3 H Cl
15 N -CHa H Cl H H H
16 N -CHs H -CHs Cl H iPr
17 N -CHs H Cl Cl H H
18 N -CHs H -(CHo)z- H H
19 N -CHjs -(CH2)4- H H H
20 N -CHa H H iPr H H
21 N -CHs F H H H -OCHs
22 N -CHj H H Cl H Cl
23 N -CHs H H Cl H F
24 N -CHs H H F H Cl
25 N -CHs H H F H F
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| ~HRA RRA R3A Exanple R2B R3B R4 RBA RRA 51 (S) H
H-OCCH3 HH 52 (S) HH-CH3 HH 53 (S) HHF HH 54
wO3poski2bts& HF 55 (S) HH HH 56 (R H H PCHIB200BF02445

a
(S) HH-CNHH 58 (S) HH-CN-CNH 59 (S) HHHd
) CN F

H 60 (S) HHF FH 61 (S) HH - H 62 (S) HH
.CNH-OCH3 63 (R HHFFH 64 (S) HHO d H 65
(S) HH-OCH3 -OCH3 H 66 (S) HHF O H 67 (S) HHF
-CH3 H 68 (S) HHH-CH3 H 69 (S) HHO FH 70 (9
HHH-OCF3, H 71 (S) HHEHO 72 (S) FHHHF 73
(SO i Nyt BHet 74 (gH 1 QGHy L gtbra @5 1S) H H H
2l pel Mg dcCHul o OF y Hoy g yln B g 78
£ H HEH %;‘HQES) HLHLF o éb-ePSbos) 023258
(- J YAl N/ [N i N e LLIe) ()

]"k3ld I LUNII_{I)L: T_l-lgl- WU \‘ﬁ LI 'IdClHe,jl UH O\ H F H CI

31 N -CHs H F Ci H H

32 C-H -OMe H H Cl H -OCH,3

33 C-H Cl H H Cl H F

34 C-H Cl H H Cl H -OCHj;

35 C-H -CFa H H Cl H ~-OCH;3

36 C-H F H H Cl H ~OCH,

37 C-H -CF, H H F H ~-OCH;3

38 C-F H H H F H Ci

39 C-H F H H F H Ci

40 C-H Cl F H H H ~OCHa3

41 N -CHs H H F H H

(a) iPr means isopropyl.

The compounds of Examples 42, 44, 45 and 47-50 are all hydrochloride salts of
compounds of Formula (T-2) and all have (S) stereochemistry at the first chiral carbon

5  atom (*). The definitions of X1, R6, R2ZA R2B R3A R3B, and R# for the compounds of
Examples 42, 44, 45 and 47-50 are provided below in Table 2.

Table 2.
6
R Z I
1
R2BX X (o) >
R38 0 (T-2)
N
H
R4 R2A
R3A
Example
No. x1 R6 R2B | Rr3B R4 R3A R2A
42 N ~CHj F H H H F
44 N -CH; | F H F H F
45 N ~-CHj F H Cl H F
47 N ~CH;,3 Cl H H H Cl
48 N -CHj Cl H F H Cl
49 N ~-CH; F H H F F
50 N ~CHjs F H H Cl F

10
The compounds of Examples 43 and 46 are included with Examples 96 to 98
below.
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82 (S) HHFHO 83 (S  HHFHdO (a) -GPr nmeans
i sopropyl oxy; (b) -iPr nmeans isopropyl The conpounds
wWobRooBn232ss es 77 to 83 are all fumaric aci d sal PET/tB2007/002445

conmpounds of Forrmula (T-4). The definitions of
stereochem stry at the first chiral carbon atom (*)

and X2 5 for the conpounds of Exanples 77 to 83 are
provi ded below in Table 4. Table 4. HN K" O* (T-4)

x2 "0 H Exanple No. * X2 77 (S) -CH2-phenyl 78 (9S)

- CH CH2CH3 79 82 - CH2CH3 80 Sg_ -CH CH3 CH3 81

(), DepaRaias orsamiss STRBERD BAERYF Okt ccompouncs of
Fer@u2 CH2ICHRe gfiaitions offstere@bearpistynal thedst Ebiahqattes aBh (t)and?2

are I [ Ci lts of co unds of 10 Fornul a
B e R R e L Pt b2 oI A I8 5410 TR | (1 61

providieddielowdn bahte 3.% ) |,

chira

stereochem stry at the second
| carbon atom which is identified by the synbo

TJ\egnd t he groups X2, and R5A for the conpounds of
%&aﬁples 84 to 92 are provided bel ow

Table 5. HHR5
X2 RBA 84 SIS 4ffl uoro hen |

2008/ 023258 ®

5

O-~~0 (T-5)
00445 85 (S) (S) phenyl

X2 H Exanple No.

-CH2CH3 64 WO

- CH2CH3 8B*°(S) [(S) - CHECHB |- CH2CirRg) 87 (S) (S) -CH CH3
CH2CR3s - o N
H
R4 RZA
R3A

Exﬁf;‘_p'e « | r2B|RB| R4 R3A | R2A
51 (S) H H -OCH; H H
52 (S) H H -CH, H H
53 (S) H H F H H
54 (S) H H F H F
55 (S) H H Cl H H
56 (R) H H F H H
57 (S) H H -CN H H
58 (S) H H -CN -CN H
59 (S) H H H Cl H
60 ~(8) H H F F H
61 (S) H H -CN F H
62 (S) H H -CN H -OCH3
63 (R) H H F F H
64 (S) H H Cl Cl H
65 | (S) H H -OCHs |-OCHs| H
66 (8) H H F Cl H
67 (S) H H F -CH, H
68 (8) H H H -CHs H
69 (S) H H Cl F H
70 (S) H H H -OCF; | H
71 (8) H H F H cl
72 (S) F H H H F
73 (S) H H H H -CHs
74 (S) H H H H -OiPr® |
75 (S) H H H H -iPr’
76 (S) H -CHjs H H Cl
77 (S) H H F H Cl
78 (S) H " H F H Cl
79 (S) H H F H Cl
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15

88 (S) stereoisoner (A)' 4-fluorophenyl phenyl 89 (S
stereoi soner (B)a 4-fluorophenyl phenyl 90 (S)

war@smed2soner C - CH2CH3 phenyl 91 (S) st er eoi BOIEB2007/002445

(Db -CH2CH3 phenyl 92 (S) stereoisonmer (E)' -CH CH3
CH2CH3 phenyl (a) stereoisoner (A) and stereoi somer
(B) refer to the separated enantioners of the
compounds of Exanples 88 and 89, respectively, wherein
the stereochem stry at their second chiral carbons
indicated with the symbol ” js unassigned and the

cog‘.?po' n%@ﬁ%_@shgg_&n g9 ar ﬂg:ﬂp,l meric to each
otherat >t h cond chiral ecprbbng <t by 5 stereoi soner
/&2 And (‘S)r\J a}rm—nn}t F\\ f:\-F r o lt q i—a arat ed

\ u.lu )bl b\f_ 9 WUT I\/I IJ:IU_LI Q\/p

(aﬁi:\'d"lal\;rinoa” {s3 85 txh? 7= é‘f]%_lilo rogyl fiptes 90 and 91,
pespec [RY e?%, re)l n fnﬁ gr@’bchem’ stry at their

second chiral carbons indi cat ed with the synbol Ais

unas shegioapownasl ot H@mpREPOWBA Sreddil funtria Bid Ssts fcoripeurdd of
are eﬁ nmeric to each other at the second chiral A 5

Ferapad r4)- Tregefinidgnsobdereprvamisinet thedirsd pirat crron@tast (“kand X

fdr Wie cprosaindd & ER4repleoi7eo 8kars pavidédieiodnPaakd of 10

Tgtﬁ pple 92, wherein the stereochemistry at its second
|raI carbon indicated with the synbol Ais

unasdi The conpounds of Exanples 93 to 95 are all
fumari a(:lld salts of compounds of Formula (T-6). The
defi ni ™ chem sp. ‘té at the first chiral

car bon atlom (*) and 5 groups R6 and X2 for the
compoupe®® of Exa 93 to 95 are provided below in
Table ” 6. Tabl e 6. NOM(T-6) X2 NH Exanple No.

Exangi g2 93 S—tHphenyt—94—«R) H phenyl 95 (S) -
p _yl[ 20 The defini ti2ons of stlereochem stry at the
iFAT [Chsfal carbapuatay (™) and groups Rl1, R2A, RZB,
R3A  R3Hs) Rf, YERBCADN e acid conponent of the
Safd s [of(sihg conpopRgH,0f Exanpl es 43, 46, and 96 to
98gmar ¢ pspvlded bajgpHi)oH,Tabl e |[7. 65 WO 2008/ 023258
PGV 1 B208Y/ P02445 cyclohexyl
82 (S) -CH,CH,-phenyl
83 (S) -CH,CH,CHy-phenyl

The compounds of Examples 84 to 92 are all fumaric acid salts of compounds of
Formula (T-5). The definitions of stereochemistry at the first chiral carbon (*),
stereochemistry at the second chiral carbon atom, which is identified by the symbol #,

and the groups X2, and ROA for the compounds of Examples 84 to 92 are provided below
in Table 5. '

Table 5.
H =z | R5A
Nao *
O)A\(j (T-5)
0]
27 N
X H
Example

No. * A X2 i R5A
84 | (8) (8) 4-fluorophenyl -CH,CHs
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15

20

Table 72 R RB RI OR2ZB OMWN (T-7) R3B H R4 RRA R3A
Exanple 2B 3B 4 3A2A 16 8 No.o. RRRRRR RRAcid
wa 20080228 HHHHHHHC 46 S HHHHHH F PCT/iIBRAOT/@2445
acid 96 SHHFHHHHF fumaric acid 97 SHF FH

HHHF fumaric acid 98 SHHFHHFHH CF3CR2H 5
The definitions of stereochem stry at the first chiral
carbon atom (*) and groups Rl, R6, R8 and X2 and the

aci d conponent of the salts of the conmpounds of

Ex I Q '

ST el B e MY Sp N 1 IR B,
. 2 A ,‘S) QO LTII |'¢H2_ I Lo T P .,.’(; Ban 100 '

&S T e) Y CH(CHS Plany | -CHaGHg

g M 1)~ FH s IR T2 Ryoraptidnyt —) | BRepy~ g ohex

' 89 185 Sktefdqisbmer (BY <™ ' a=fitdrdphéivl _ FY°pheryl ™ HF

> TUTTENT @ dlefebisonfef feX - ™ FCH.CHy % epyf Unari c

acgd— |T0%) 'Hggregsémm fumagLERcl d | 10pdaal The

des) Of| EXARbRS (2P0 T—@H{GlHa)CI-‘izﬁﬁa ETT peniiong of
(B SRIRREMEI A nH)étef»’Honsoﬁé} B)TrbeeStb tKe*sbpzﬂBlGd simdHkr the

c%rﬂplaaru%lj&o grﬁ%r?;{l] X aCI O& res ctlve A %NR% mt e s’tereqc@emﬁgl at th BZW R8
s?gooq,prdr@bbaﬁ@n@mﬂlpaﬁpd'mtb |tf@ sgr_nbgg is unassngned and the compounds of

Examples 88 and 89 are epimeric to each other at the second chiral carbons; (b)

va

-+

stereoisomer (C) and stereoisomer (D) refer to the separated enantiomers of the
compounds of Examples 90 and 91, respectively, wherein the stereochemistry at their
second chiral carbons indicated with the symbol » is unassigned and the compounds of
Examples 90 and 91 are epimeric to each other at the second chiral carbons; (c)
stereoisomer (E) refers to one of the two possible sterecisomers of the compound of
Example 92, wherein the stereochemistry at its second chiral carbon indicated with the
symbol * is unassigned.

The compounds of Examples 93 to 95 are all fumaric acid salts of compounds of
Formula (T-6). The definitions of stereochemistry at the first chiral carbon atom (*) and

groups RS and X2 for the compounds of Examples 93 to 95 are provided below in Table
6.

Table 6.
6
R % |
N *
N o/\(j )
27 © N
H
Example

No. * RO X2
93 (S) H phenyl
94 (R) H phenyl
95 (S) -CHs phenyl

The definitions of stereochemistry at the first chiral carbon atom (*) and groups

R1, R2A, RZB, R3A, R3B, R4, R6, and R8 and the acid component of the salts of the
compounds of Examples 43, 46, and 96 to 98 are provided below in Table 7.

65



WD 2008/ 023258 PCT/ | B2007/ 002445 Table 9. R7 R6 R8
/| RBA1 zll~tl RL OA (T-9) XzZ/OH Exanple No. A RL
WRe0RP2R88 RSA X2 Acid 106 S RFS a H HH H phepgi/1B2007/002445
-CH2CH3 HClI 107 (S) (S) HH HH -CH3 -CH2CH3 none
oxalic 108 S(S) HHHH-CH3 -CH2 hen | acid 109 S
(S HHHH-CH3 -CI2CH CH3 2 none oxalic 110 S (S) H
HHH-CH3 -CH2c clobut | acid oxalic 111 (S) (S) HH
HH-CH3 ¢ clohex | acid 112 S (S) HHHH-CH3 -CH2
2CHCH3 2 HCI 113 (S) (S) HHHH-CH3 -(CH2)20CH3
HC! pyridin- fumaric 114 S (R HHHH 2-yl -CHCH3
Tats® pyridin- fumaric 115 S (R HHHH 2-yl -CH3
acid pyridig fumarge 116 S (R) HHHH 2-yl -CF3
acid pyridin-™ rc 117 S(R HHF H 2-yl -CH3
acid (a) (R'S) ins a 50: 50 m xture of epiners at A
(b) free bass e fyrtimns of stereocheni stry at
the firstg®*) angd second |(A) Jchirdl-7¢arbon atons and
R5

groug& R1 RSB, RG, R8 and X2 and the acid
conponept st he salt of e conmpound of Exanple 118
is prov bel ow in Table 10. Table 10. R7 R6 R8
R4 RZA
RSA
Example
No. + |rR2B| R3B | R4 |R3A|R?A R | RO | R Acid
43 S H H H H H H H H HCI
46 S H H H H H H F H fumaric acid
96 S H H F H H H H F fumaric acid
97 S H F F H H H H F fumaric acid
98 S H H F H H F H H CF3CO-H
5 The definitions of stereochemistry at the first chiral carbon atom (*) and groups

R1, R6, R8 and X2 and the acid component of the salts of the compounds of Examples
99 to 105 are provided below in Table 8.

Table 8.
RG R8
R! o/\ij (T-8)
0
27 N
X H
Example
No. * Rl | R® | R8 X2 Acid
99 (S) H H H -CH,phenyl HCI
100 (8) H H H -CH,CH4 fumaric acid
101 (S) H H H cyclohexyl HCI
102 (S) H H H -CH,CH(CHs)- HCI
103 (S) H H F -CHs fumaric acid
104 (S) H H F -CH,CH(CHs), | fumaric acid
105 (S) H H F -CH,CHs fumaric acid

10
For the compounds of Examples 106 to 117, the definitions of stereochemistry at

the first (*) and second (*) chiral carbon atoms and the groups R1, R5A, R6, R7, R8 and

X2 and the acid component of the salts are provided below in Table 9.
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REARL 4 0 A * (T-10)

Formula (T-1),

(T-7),

(T-8),
acceptable acid addition salt

(

or

X2/ O H Exanpl e No.
R8 RSA RSB X2 Acid 118 (S) HHHH-CH3 -CH3 -
wWQaOs®28ssari c acid 67 W 2008/ 023258
PCT/ 1 B2007/ 002445 Anot her enbodi nent
(T-2),
(T-9),

T-3),
(T-1

(T- 4) ’
0),
t her

(T-5),

eof

* Rl R6 R7

CH2

PCT/TB2007/002445
is a conpound of
(T-6),
or a pharmaceutically
wherein *,

X1

X2, Rl, R2A, R2B, R3A, R3B, R4, RSA, R5B, R6, R7, RT7A

R/IB 5 R7C, and R8 are as defined for

Formula (1I).

The

Tahletes of the invention conpounds or salts of Exanples
provided in Table 11.

| to 118 Fre

' | e Nunber. 10 Table 11.
i LA

uor of 2- net hyl - phenoxy) - 6- met hyl - 3- (pi peri di

e

In Tabl e 11,
Ex. No.

| (f-ayraric acid

| met hopey) - pyri di nexjUnmari c

2 acid

(S) - 2- ( 2- net hoxy- pHénoxy) - 6- net hyl - 3- (pi peri di n- 3-yl ne

ExBes)-pyF1 ding Tumar{c |3 &ci d
48)3?2- (2-merhoxg! 4-rfet RY| -@ﬁtnai’?) 16- netx®/| - 3- [ piseeri d
i 106 3-|\$ Xy H pyHI dithe H4| fpbsrgl i|c  a@HICH HCI
- (B)7 2-((@) meBhy| HolheHok\H 1 6H nlet 10H; - 3- (piGhleChixdi N 3ngrefret
hoxy) -|pyr|i di ne| fumari ¢ ac¢i d oxalic
(% j-((éledﬁhmg}d phEnpd Y -1 betQg| 3. (Ghophenyldi h- Fcidl mp
Lﬂ\éﬁ(y) -(ﬁljjr (&) nktk ||ni5_r ,H 6 Hch g-Crs -CHzaH@Hs)z nonlfi
j - oxall
(8 2l Prptenob L4 Gteuigr|
i . - oxglic
(11 21(dy reshy) wphepoky) 1 6 et v~ - (i sl nf 33t
noxy) -(REY T qsie] THManr € ({1 cH, | -(CH,),CH(CHs), HCI
(P13 Z((@) B~ (@) "EHOXY- pPRENONY) - THIEYNYCcH),08HPE] T Ghd- 3
yT met (oxy) - pyri di me f umani ¢ | By g fumaric
B4 2-[(8) I kRiref yl - B8t haky)Hpheraxy]|- 6- @bty - 31 (picler i
di n- 3-lyl met hoxy) - pyri di n¢ 10pyridimar|i c aci d fumaric
($)5 2-1(A) etRY] | 2 preHhoy{ pheno®y) - §- net HiHs- 3- (pi (#sidi di
n- 3- yl{net ho>éx) - ﬁ)_xri di ne |11 fav&rd acid fumaric
(816 21d2) e HRbr 5D Lt Ky %hﬁgéﬁ F{6-—Felhyh-3 ﬁfh?‘%rfc; :
LIy SYEPBLROXY b BYRI figne | "oy -CH, acid

(a) (R/S) means a 50:50 mixture of epimers at #; (b) free base

The definitions of stereochemistry at the first (*) and second (%) chiral carbon

atoms and groups R1, R5A, RSB, R6, R7, R8 and X2 and the acid component of the salt
of the compound of Example 118 is provided below in Table 10.

Table 10.
R7
6 8
R R R5A
R O/Akfj (T-10)
27 N
X N |
Example
No. + |IR1T| RO |R7|R8| R5A | RSB X2 Acid
118 |(S8)| H | H | H | H]J-CHs| -CH; | -(CH,),OCH; | Fumaric acid
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10

wheoopp2ys i dine fumaric acid 14

12 fumaric acid 13
(S)-2-(4-chl oro-phenoxy) - 6- net hyl - 3- (pi peri di n- 3-yl net

(S)-2-(2-chl oro-4-net hyl - phenoxy) - 6- et hyl - 3- (pi peri di
n- 3-yl met hoxy) - pyri dine 68 WO 2008/ 023258

PCT/ 1 B2007/ 002445 fumaric acid 15

(S)-2-(3-chl oro- phenoxy) - 6- net hyl - 3- (pi peri di n- 3-yl net
hoxy) - pyri dine fumaric acid

(S)-2-[4-chl oro-5-nethyl -2-(1-nethyl -et hyl)-phenoxy] -6
-met hyl - 3- (pi peridin-3- 16 yl net hoxy)-pyridi ne fumaric
aci dAnother embodiment is a compound of Formufa (T-1), (T-2), (T-3), (T-4), (T-5),

(1( &) {FZT)(@’ & (f" bF bl (ﬁ’r1@¥ Qhé‘w‘&f%m{a)celﬁxcﬁ@*amébfaﬁlé GBh BedidAisRr 3- Y

ti'(e&)of g,hé@’n:g >Q1| WS?HR OR% RZB R3A R3B R4 R5A R5B R6 R7, R7A RB
ﬁﬁ 3 di n-3-yl meth

bblng%gf§a¥ ¥%%b (pi peri di n- 3-yl met hoxy) pyr

(S)-6-nethyl - 3- (plperldln 3-yl met hoxy)-2-(5,6,7,8-tetr
ahy dire@dphts Redne fvdmiph éw)bundl%r S bitxBRp |Eymr1l1@ aRCi d

AT o B B 71

(S)-2-(2-fluoro-6-net hoxy-phenoxy) - 6- nethyl 3-(piperid
Thile $t.yl met hoxy) - pyri di ne 21 fumaric acid

(< ’) (2 A AdAiechl arn nhanasw A rnpt hvl 2 (i
J \L, = 1 U1|| T O PII’CIIU/\T} U 1TeU ||y| J

E}*x. L .
mgt hoxy) - pyridine fumaric 22 acid
"{OS -2-(4-chl or o- 2- f | uorepreerttaMe 6- met hyl - 3- (pi peri di

rnori dAirn 2
LS4 SAZLEN BN~ L b man

(18 9/)12 @ﬁgﬂﬁgnej@}l?qeﬂbﬁﬁs -méthyL3UBBERdIn-8LGimEthoxy)-pyridine

uor(f)uml ?v) 6-net hyl -3-(piperidi n-3-vyl

net m,ay()z,spi}meptml-p@enow]ﬁmﬁulra (®iparddirg3-ylmethoxy)-pyridine fumaric
£S) adid (2, 4- di f | uor o- phenoxy) - 6 nethyl 3- (pi peridin-3-y

| t howyvy) vridina fumm

( S) DG meflfoxy- Bhezl?%%’w“%’!t\y'-%ﬁe@ﬁf %%ﬁ@ewgmw'd@e(wgr i

Bn-3m9lnethoxy) pyrldlne 26 funarlc aC|d

i oy '
- ﬂ§1 th Xy -pyrl i ne 9&7 funar?c aC|d
(S) 2" H42%' uor o- 2- met hoxy- phenoxy) - 6- et hy| - 3- (pi peri g

n{Y- 2y(l2 nmtyhmemxypaﬁnewwlfﬁe(plpaﬁilrfajwmeﬂwcxyapvrdme fumaric acid

oxy) - pyridine funarlc 29 éc{d‘
Sk (2 f1 uor o- 4- net hoxy- phenoxy) - 6- net hyl - 3- (pi peri g

:
(%S‘ iJ(ﬁlnﬁamox@meﬁo@-- AN e
iV

M {-2y(R-chiptokumeyoxy Brmethlyl-Adpipeditinf3turpethaxy pmridine fumaric acid

8 | (8)-2-(4-methyl-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-pyridine fumaric acid

(S)-2-(2,3-dimethoxy-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-pyridine fumaric
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°.|. gﬁr utj_t 8” trheeri qt_cvmmg_dxg ther Ta erﬁqﬁor@rﬁ)z eihoib
3- E(Sj_—@he(rm‘l) ((8)-piper@in3RylKragthBylHlyridheS6marie.a¢ld of rethExyFdH-((B)-14
pl"(erI) ((§) i@9-3 melthokpl @ndﬁn@ fl.(n'?arlc §c1&'bthe?to§1§ound§f g)@arrfgm 91I
is Ié'?epsmnéarglé tttedo?hej gln?egleom (c | ﬁf r@poggd Eéalggre @?ds 2 H
prgdap@ngnly onestsTec@meelz butlt hiefy not bédl detefineBWitnkB®dt VS
sterd8iddmentsz-iddbaitody-B-[( Y PRERy1 @Pp p')\ﬁéln 3@%?@@] d? PR Rurkarik®
5_%1 or% Tébn}ogy 35?(%“5”@@5(8} gl%erfgi{n% yI)ng%oxy]lnglie marlczac%n 2
3.13 (d, J=12.48 Hz, 1 H 3.22 (dd, J=12.48, 3.12 Hz,
1 HPrysi char@ot&iéat(omdat& fdrihe 20180 u‘ndé‘of@;’(am K168 1 o 1B . 42
pr‘(.)\ﬁcieg?be'a')y n&Ea%Te 12. %1%@ g}gnéh;e g«gcul L gelglgs &&o}ﬁt()%th%fr%baﬁsa
formaspf the cpmpoqnd:H)wot the rmjpculawelglgq_g‘ tE1p8s, aienk1] ni z
313.2 1 H NWR (400 MHz, DVsO-d6) 6 ppm 1.18 - 1.34 (m
TJ{blehDZ 1.50 - 1.67 (m 1 H 1.69 - 1.85 (m 2 H 2.21
S

3 H 255- 274 (m 2H 3.15 (d, J=12.09 Hz, |
3.26 (dd, J=12.48, 3.12 Hz, | H 3.76 (s, 3 H)
N3.85 - 3.93 (m | HphBic@&harabtefdng(ata 1 H) 6.43 (s, 2

DvVEOlgs YPren) g 3R 1-34 gnultiplet @), J=g. 144 12414,111488, 3.511Hz 3 H) 9 1

: l;) 11658, 3éH$368 m.88(rtHp HP2.08- £.$1 (ml 3H) 22619.260 &w, 33H)H)16 -
2.3 gagintd o 2o 22 B Bata ot -1k o8B F1da
3. P5ITIRBE3 Hzpp H)33 7 3.944AmQOUHY 395 -1#-Q)(me1 Up6.¢25(singletfy), 4 HY 4

7.619) (6)0=858 H, 17H)2-&8( vmamhaH)cmadomkal(m;zHﬁ@b(d J=7.80
7. 80, 156Hz d}q tpH =7.80,1.56 Hz, | H)
.44 (d, J=8.19 »é' W. 3320 8289; MB [ Mr1]
7 333.1 1 H NMZtO'(Wbé?* 7 WHB’F3%1§)pm 1.47 - 1.6

fﬁa\ju-

I H NVIRL(460MHz, DMED-{8Y5 pamhi)ze 1.40 (m, 1 H) 1.53 - 1.68 (m, 1 H)
1.70 - 1.92 (m, 2 H) 2.02 (s, 6 H) 2.12 (s, 3 H) 2.15 - 2.25 (m, 1 H) 2.63 - 2.76 (m,
2 H) 3.16 (d, J=12.48 Hz, 1 H) 3.33 (doublet of doublets (dd), J=11.89, 2.53 Hz, 2
H) 3.33 (none, 5 H) 3.90 - 4.08 (m, 2 H) 3.99 - 4.09 (m, 1 H) 6.42 (s, 1 H) 6.83 (d,
J=8.19 Hz, 1 H) 6.99 - 7.13 (m, 3 H) 7.00 - 7.12 (m, 3 H) 7.36 (d, J=7.80 Hz, 1 H)

Mol. Wt. 326.4374; MS [M+1] m/z 327.2
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2.02 - 2214 (m 1 H 2.21 (s, 3 H 2.29 (s, 3 H 2.55
(triplet (t), 1 H 2.64 (td, J=12.18, 3.31 Hz, | H)
W@ 208/083258 J=12. 09 Hz, | H) 3.20 (dd, J=12.09, BCI/BB26I7/002445

3H 3.83-3.91(m 1H 3.92- 3.98(m 1 H 6.42

(s, 2 H 6.90 (doubl et of doublets of doublets (ddd),
J=8.97, 2.73, 2.34 Hz, 2 H 6.94 (d, J=7.80 Hz, 1 H)

7.16 (d, J=8.58 Hz, 2 H 7.39 (d, J=7.80 Hz, 1 H 8

Mol . W. 312.4106; M5 [Mtl] mz 313.1 74 WO

2008/ 023258 PCT/| B2007/ 002445 1 H NVR (400 _NHz

DVBO- HA s 4P, DMSQ-d8) 598 A8 -1 38ym.1! 1) 49 -11.6947 i) 1
1167~ 18860, 2rH) 22414, 321) Q65 - 2.27 (7, 2(HyB.15 (d= @.ﬂ&lz( $H) 3

?;25{% J—%z 6 2(8mH221 ﬁ973é’8(%43 rﬁ)lc_%sa %@%% @HW% 467|)(m 1
1@6,4)2( 2g§685§d 78 304z 1 Hp-88 @gg(ma gggﬁgoy(rw 3
b2 (s, 2 H) 6.086 7(dm, IHBLIY, JE7 BBHELD Wl ) 687
92 (m J= 8 19 MBI Wgsb'g4056%ﬁ\ﬁ+1];n1/2%2§-9 | H 7.37

=7 80 Hz 364: I\/R [ M1l m 7
D. i"'i‘""l?r Wﬂﬁwm@ OREA: @68 Brkhi!-r 1&fdm. 1 H)
51659, 138 9B, 2H4) 2.1 -1)19 m20H) 2.2 (3As H)(2rB6 -I2.78)m 12 B3.44 (d,
: 56J—6m)9 Hz, iH) 366, 3 H3,3%§ £.93 (n? 1*#))3%5 1404 134;'1!)39%:, 525

- Ty 4B Frdh, 1 P dgzﬂjso o 8 .94 32

l7l H 4.41 - 4.55 (m=180z 6H12 (s, 2 H) 6.85 (d,
80 Hz, | H) @e|9@t 3&2‘41’:64*]!\7@@ m 3Z§2HZ 1 H) 7 02
ZE@‘?‘R e Wxﬁﬂ"’% B R ( '15604‘71\714265 @ 1 H
50 1637 -3 .8im ZLHN2A1 1 (5,13 HXR. Orts, 344) 1531 248 (m, AHEBIY(dy 1
7J11(274QS Hz, 1 HP9 24 (P=1ir|)18%1Ql|z 112)3?831 (I84 (A, ) 29564 03
gm 1331)(6342"% 2&3)36 gge'zrg]%@g H§12 1’;91)972131%4523 th
6.42 (s, 727K J@W"Zﬂﬁ')?}@%dm} 7;80H=|)z 6HB9 - 7.02
2 H 7.33 (dmol)wY 3884108; M$ MM mAB1dBI . W.
:_ AG2D- NS TI\IH.1'| m LQS'Z 1.1 H N
50 HEMRA R0 W4 B C-08) Sppin 1,{8 '11-3E§m'11. 0 '1‘."?)7ém( W
1.6961.85 (. @H) R (R 3H) 285 1874 (2 215 3(1Fm(d, I=109HZ 6 H s,
%2@(&7\1—1228 o203 1 3) #e @; %3853 328 (M H 3;&342-:2(919};!21
H)1 H) 3 95H§&ﬁég]3 %I?'r%_%l ‘ﬁ;ﬁz(g‘ 35’)%3@" ?Jiﬂrf 6.87 (d,
8,19 Hz, | H) Wololt 3284008; NB{M+A] g 329.91 ~ (d, J=2.34
1H4fm\nR7(4d@MHﬂ DMTSUdés(%pipﬁm A8 -3 1 1, MY 1.48W1.63 (m, 1H
O 18me%1?f§'sz'}$'gdg & 1ZH)§'_§ § 3195"21? éﬁ??m% 2%3'\@
S 73,800 11 31 . 12*)@@4((@ J=12.87Hz2 1 pa3.B%- 3.85 (1), 124)@@7
7:105 i, 1) 8423, QH) 7.13 - .69 (min Hs)jaﬂtnﬁ& of‘foubllts"@d) 33?_@91)2
A }%’6@“%4)75%(% 7380%5‘%2 ?*%ﬁ %SJ%%%
7.03 - 7.11 (Ml Wit Fﬂé2$’2888vl [W114r9/2(3ﬁ$1 3 H 13 I\/bI
JREAMRE80 MNE OMSALdd) sipbm 13433 1.62 (m, 1 H) 1.66 - 1.79 (m, 2 H)
2.02-2.14 (m, 1 H) 2.21 (s, 3 H) 2.29 (s, 3 H) 2.55 (triplet (t), 1 H) 2.64 (td,
J=12.18, 3.31 Hz, 1 H) 3.12 (d, J=12.09 Hz, 1 H) 3.20 (dd, J=12.09, 3.12 Hz, 3 H)
3.83-3.91 (m, 1 H) 3.92 - 3.98 (m, 1 H) 6.42 (s, 2 H) 6.90 (doublet of doublets of
doublets (ddd), J=8.97, 2.73, 2.34 Hz, 2 H) 6.94 (d, J=7.80 Hz, 1 H) 7.16 (d,
J=8.58 Hz, 2 H) 7.39 (d, J=7.80 Hz, 1 H)
Mol. Wt. 312.4106; MS [M+1] m/z 313.1
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Il H NWVR (400 MHz, DVMSO-d6) 6 ppm 1.16 - 1.36 (m | H)
1.48 -1.65 (m 1 H 1.68 -1.85 (m 2 H 2.11 (s, 1 H
wQ28/0tr583 H) 2.33 (s, 3 H 2.56 - 2.73 (m 2P¢#/1B28B071@®2445

- 3.17 (m J=11.70 Hz, | H 3.88 - 3.96 (m 1 H 3.97
- 405 (m I H 6.42 (s, 2 H 6.93 (d, J=7.80 Hz, 1 H)
7.07 (d, J=8.19 Hz, 1 H) 7.16 (dd, J=8.38,1.75 Hz, |
H 7.35 - 7.39 (m J=1.95 Hz, 1 H 7.41 (d, J=7.80 Hz,
I H 14 Mol. W. 346. 8557; I\/S[I\/H] mz 347 75 WO
2008/ 023258 PCT/| B2007/002445 1 H NMR (400 NHz

Poﬁ*éj“"%(“ﬁBM% MSQ-d§) Spny {8 -11-38)(Mq 1 HH1.49 11§l i) |
1.6576 1-85Xm7T HY 2196 2. 49)(m21 HP2.{&(s, AHHD.55- 28 (frs2 HB3.H) (d,
2. §E%—f2 R @91 95‘% 2. é‘Bs 2, ?912 87%2710H)(3“38 s ﬁi)}}%é }% r()%?

20. .08,
00 T e 3551485 1P oo 080 el b 00,
8.67) 6.92 08 JE8I19 28 H) 9.04, J=B.18{Hz, 71 H).37(dl, 720 B4 1H),

") 7 18 - 7 23M6fTWt]35é"l351 |€4§Lhi1]mﬂlz\;s%o]t9 Hz, 1 H)

-8 10 ki 3328280

rlﬁ”W@ (“o"%""ﬁ’ Wﬁpﬂ@/ﬁ RRIDHO MY, I=BREE-RET BHHHAT 11 Y
(R=7HDB5HZ1,.666mH) HL1.6D- +.86(m32 H Ant4 (s, 3 H) 2.35 5274 (m] 2 615
I3, 1'8')(d 1J=6193r HA 4 $§3§z§1 3.29 (i, J2+153 HD¥ qg@l&( 1P (m°'1 H}

iod- O8Im0 41558 (53 e SR sd s

b4 (dtg, JIZAR 176 Hz3 HIF.037 7.16 (ml)s 19). /938 (6780 £8, 190),

50 He, 1 H) 3.8 (N@'@sa 461329M§@/|+1Im12Q’,5|7|3 1 H 6.43

7. 40 (rl
g W “P“Mﬁﬁ"%o BS pp ! Gy 1#&”14\16“1% WM .
3 BBG1;:8NB, 2 MA.P1 13.23 (889 HR2.56H NRAR(, 4 B 3 NBitd, JﬂmHiﬁ)
JDﬁTHis 12(nbne1 23-2 3(68Ys, b HiB.84- 56 m, 3 HH6. gﬁma, 0d (1 H)Ja4§7
(nbne (S}' 'Z]‘;DS (1"22%_86 ?nm%g.m "Q%f’é% J37ﬁ rin"%
=12. 49 Hz | H) Mg, ms(o'@elesz.]mawwgmezsﬁzw 1 H) 3.91
1rd , 1H~NI}1R 0 MHzUMMEE d6)B ﬂﬁﬁ@ﬁﬁ%‘{ﬁh; 1 AT P5 804, GW
7 B idniteh iy 25y s 6%31@‘3(52 20s 5 24 b,
(d] 328(mQ=12p9 H41H))3?5623’(@ﬂ 1338.78 9s, BiH) 3.86 HP.93 (M, NtH) .
W | 3867433, VD eldshd b %%7&133—81191H£-|1 NVBgé 4ﬁ@oM"éH 7.21
DMSO- d6) bppm&jiné& "\%012';) g( _|;|)8]1:| > 65(m 1
H| 1.67 - % o789 554 1 741Hz’$
H) | 2.11 (br. Mol Hyyt. @2;8@4(§/IS[M+H)m/226%6 (t, J=11.70
l(-lir1 J:HWM#%FMF&Q:)MS!G-& &pm #1335, ﬂiTm 1= 3475-1164(m PHY/
3. 88 1'd 71§ 8%?%5%132‘%8‘5% 'gizzzzo ‘g%)%éj%%ég"" '%)—2%%(?165’”36
Hz | JETH0 iz, 431) 820 (dl, 41169, 2653 (Had] HI:8R 1393 (0, B1) 892 - 4.00-)
6. 8Gm( ) d&4(s9DH) 0 (d,L=trlBo Az Jﬂ-l)(?dm -¥38.(h D tizz.38L Ao (m,
7.89 (d, J=7.80 Hz, 1 H 1 W . 338.4484; NS
[M1] niz 339.2 1 H NMVR (4 DI\/ISOdG) 6 ppm 1. 14
+31.30 (m 1H 1M<53Nt33128@§9 Mﬁ[M111H)\/z333
TH NMR (400 MHz, DMSO-d6) & ppm 1.16 - 1.36 (m, 1 H) 1.48 - 1.65 (m, 1 H)
1.68 - 1.85 (m, 2 H) 2.11 (s, 1 H) 2.18 (s, 3 H) 2.33 (s, 3 H) 2.56 - 2.73 (m, 2 H)
3.10 - 3.17 (m, J=11.70 Hz, 1 H) 3.88 - 3.96 (m, 1 H) 3.97 - 4.05 (m, 1 H) 6.42 (s, 2
H) 6.93 (d, J=7.80 Hz, 1 H) 7.07 (d, J=8.19 Hz, 1 H) 7.16 (dd, J=8.38, 1.75 Hz, 1
H) 7.35 - 7.39 (m, J=1.95 Hz, 1 H) 7.41 (d, J=7.80 Hz, 1 H)
Mol. Wt. 346.8557; MS [M+1] m/z 347
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1.66 - 1.79 (m 6 H 2.13 (br. s., 1 H 2.20 (s, 3 H
2.54 - 259 (m 1 H 2.64 (td, J=12.38, 2.92 Hz, 1 H
wQ@2008/0¢288 s., 2 H 3.10 - 3.18 (m J=12.09 HzPCT/1B4p07/002445
3.21 (dd, J=12.28, 2.92 Hz, 1 H) 3.87 (dd, J=9.80,
6.80 Hz, 1 H 3.96 (dd, J=9.80, 5.50 Hz, | H) 6.42

(s,

2 H 6.67 (d, J=7.80 Hz, 1 H) 6.87 (d, J=7.41 Hz,

1H 6.91 (d, J=8.19 Hz, 1 H 7.37 (d, J=8.19 Hz, |

H)

19 Mol. W. 352.4752; MS [Mr1l] miz 353.2 76 WO

2008/ 023258 PCT/1 B2007/002445 1 H NVR (400 NMHz

ﬁﬁ“N@EENE

DI\/EPOWGW%(‘*B?)WI DMSQ-d8) &ppmy 1 1 -11.38)(my 1 Bh1.4%+, 1-60-(n. )
| 066H)1.70.(A R H) 211068, A 1) 2.56 (5))3 H).262 - 2.58 (M H)R.592 290 (m,

_L21 pi24 H4, 1HY) 73839.26 ln..1 14).7,392t, bH8.1B.HES1 HYlTI46 (#=9:880 Hz, 1
20 Hz, | H 3.95 (dd, J9H90 6.60 Hz, 1 H) 6.42 (s,
H 6.90 - 6. 99 m

17J=8.19 He, Wéé%ggsg W[M*:ém’zféi MS [ MF1] m z

)31 )3:1 L(Sd(!igzo 8 fr?z?’ ﬁf_ﬁ8§ 3"33(% gﬁb%éémeb'&é %8
F'FI% (sg2 TBB ?%I(dd Jf % Yz Hi7 Pﬁ (dSJ‘Qﬂg("HQH HZ 1t 48,

7.26 (m 2 H 7.41

1. 2H VR (Mwmz}wsma)aws@mw 67 R, 6 FP419 - 1380m,dm

LEOPINSIEREREINE AR VO CmOm i I
12. 693.P(dd,|J=1).18 3.12 Hes1 H)3B.99) (dB .J8B90, 8.60 Hz,(inhi) 3 99Hyid,
97 Y= 9’1963516% 11H)'d)43fés %34)%?90 89 621%77 s, 14—0?4@?

u—wwwe—

")H)]1 B2 17 65%m618H)(f%9 1é§)(m éH7§13 bE'oa@@br 81 h}_{&oé 3‘34)

6. 89 6
' 58 Hz, Jr7 Hz, 17H>2 "(Q‘h“" f Z7“@7 (d, J=7.80
| H 21 I\/bI Myl Wi 388 SZDOMS W] [riaBP2nf 2z 347. 1 1 H

‘WE_E-“'

pa
S

L B hag

. o

-L 39 (m 1H le'l_)QVt 361726QMSTBM+1]rH):362’l1 69- 1 87 (m 2

N UHNMRZ60 MHY A2 .0‘(m,1121. Ir1. (r, 1 ')H)
2ats ) Desnare 4 2585074

2 Hyp.18- ;258 (d=121491%, 28) 3.22 @8, J12.491 3K H3, B7) 3.913096

Jlgbb 70%E, 1 H§3 85(dd (Jxp.8b, st 16 #4) é?@s& 7.6 9/705((!4,;

- Fadbhe Lo 335699 25T 1 Fap ol s REY s e,

[Mr1] miz 367 1HE INUR.G400=862Hz. V3O d6) b ppm 1. 16

, 1167H)1 78 (B H) 2039, ¢ih.82, wwgw)zm 5., 1223 (45 H)

’3 23 -23520_(%j’t(ﬂgbé‘?%msﬁ\ﬁg@@"%gz\] %nl 209?2-

@W%’ (00 i Pt > pf%’ 14y 12%?"( S0 TS A
1 22 £65(t, J21 1790 1, DBI) £.64 (td) 381218, iz3 HA, 1HH) 3%1251703 2. ésm

iy g J55 4 12&& hpe s 95 00 1 08 Ty o
S3=9189. 550 par H) 6143 (s, 2_LHX§776((ﬁq1 J£8.19), 284 7, (), 6.864d =285
1 H) 17 1 717 8B8I4amo 12, ) 234@, (B0 ke, 1H) H) 2. 1%

H@g; g 50 s? E;g;v 53

4 MR (409 MbizAIMSO-d6)  ppm 1.14 - 1.30 (m, 1 H) 1.53 - 1.65 (m, 1 H)
1.66 - 1.79 (m, 6 H) 2.13 (br. s., 1 H) 2.20 (s, 3 H) 2.54 - 2.59 (m, 1 H) 2.64 (td,
J=12.38,2.92 Hz, 1 H) 2.75 (br. s., 2 H) 3.10 - 3.18 (m, J=12.09 Hz, 1 H) 3.21 (dd,
J=12.28, 2.92 Hz, 1 H) 3.87 (dd, J=9.80, 6.80 Hz, 1 H) 3.96 (dd, J=9.80, 5.50 Hz,
1 H) 6.42 (s, 2 H) 6.67 (d, J=7.80 Hz, 1 H) 6.87 (d, J=7.41 Hz, 1 H) 6.91 (d, J=8.19
Hz, 1 H) 7.37 (d, J=8.19 Hz, 1 H)

Mol. Wt. 352.4752; MS [M+1] m/z 353.2
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(s,
7.43 (d, 7.
woipoo3423e58 . W .
2008/ 023258 P
DMSO-d6) b pp
8

7

H)
H)

(d, J=8.19 Hz, 1 H 7.21 - 7.30 (m 2 H
80 Hz, 1 H 7.57 (dd, J=8.77, 2.14 Hz, 1
350.819; M5 [MF1l] niz 351 77 REI/IB2007/002445
/1 B2007/ 002445 1 H NMR (400 MHz,

2 H 6.94
J=

CT.
m1l.16 - 1.40 (m 1 H) 1.48 - 166(m1
(m 2 H 2.13 (br. s., I H 2.17 (s, 3
8 (m 2 H 3.14 (d, J=12.09 Hz, | H 3.23

1.68-1.8
2.57 - 2.

3.31(m 1H 3.87 - 3.96(m 1H 3.96 - 4.04 (m |

6.42 (s 2 H 693 (d_J=7 80 Hz 1 H 7 07 - 7_15

.05 (m | )]429(‘;526@50-1[)548% (b, 1047/ 13!2 Al HzH)

HH MyIR$409d\IHz, BM8E-d6y pam 4 71.3B(M. 17 431 (dny/~66344j2. 65
H) V9 - 384 (8,614) 1063 -[1 VB {rik, 2Hi)2. 0335 15 (i, NNFR.2340(B Hitdzs8
BQﬁ% & BOTL) %89 %g?’ghﬁ 2'9‘%(& 1288017 1@%39%’@1
H) @1389{"6 1322 (4 48|3H} é"@é &, s 53-'1)23 &g
59,80, 73sz9 (s; 5.8 (1, 436650 82 9002 5 24) 63098 00 (m

‘[\J

p; (1gd(d3 ? g Yol %34014‘%& 'V?SHBQ'”U '62238% 19 Hz, | H)

. 11397 iy, 1314 B2D748.0Btm, 1JH)H)423s POH) 68 (d, I=7.80 189 13) 629 HB.96 |

Mo H.NMA (403 BRIz, 8B4SQ-daYS ppiatd 124 - I’ﬂ32 (BBBH)11.52 -NNVR (hA0B)
Z, 1 7AAVE@1G4) 1 ﬁ) Pé’lmﬂgo 9, TH)12 ?ﬁ(s@ﬂé}éﬂ"&r < 14@)2601 B

b B0 371830 w1k +0 3 500 T2 88 WL rag e s i 2

fe=
\Al

3,87)= 3 >
(rg Jog1_§ 991%0|Ji6zm| H}6§9(<71 1=3%38 H 419}37{11172]7(%1(1!51)7427(@5

199, 2.14 Hz, 1H,1H)748(d
7. 80 Ho, | H) Mol4\9!t 34623@3»4&{%11] mH)3427|\/bI W

2= 51;09 sz 1745 3 28r{dd2J=1.28 2192 Hedll H) J87178. 95 miy H) A.974.05
gn g, 6 4127312 @%97?@ Q38 5%hiz, 3 Hhly 28 (o) 0= .87 HS 1 lFl) 7. 30 8)649

3 81 (m | gg’% '*37 ?‘-‘;7"]18%;%@ 1%43 (§ 01 - 7 1;

2 H 7.34 (d Mgl_Wts@?w,Msmﬂmm w.

3

%A@E;'Ug%'wwssgk

qﬁENMRW MWJDM -a6 dbhm g ‘l': | "" Vi r".~.. 06

PPk 327 A %mméwﬁz wfzzgsé’&% 2;69 faes?

3= 1[2748(*(52 15328 418, $442.09, 3HR Hz31 B3 3B 9715‘12H0)@97 34.09
(3, HH) 6498, ZH)% 938d,(/88.19 HEN H:i 798 - 7.34 (P& {)m43l(d,H8.19
13 (s, 2 H) 96 d1H)J7 oy ) 741 - 747 L

1H)758- 6?@9 7.79 (m 1 H 2
. W. 352. 3541M°'M§’f PN@@P 15 g/ 388

1H NMR (400 MHz, DMSO-d6) 6 ppm 1.15 - 1.37 (m, 1 H) 1.57 (q, J=12.48 Az, 1

H) 1.67 - 1.88 (m, 2 H) 2.12 (br. s., 1 H) 2.17 (s, 3 H) 2.56 - 2.73 (m, 2 H) 3.13 (d,

J=11.70 Hz, 1 H) 3.23 - 3.30 (m, 1 H) 3.88 - 3.96 (m, 1 H) 3.97 - 4.04 (m, 1 H) 6.41

(s, 2 H) 6.94 (d, J=8.19 Hz, 1 H) 7.21 - 7.30 (m, 2 H) 7.43 (d, J=7.80 Hz, 1 H) 7.57
(dd, J=8.77, 2.14 Hz, 1 H)

Mol. Wt. 350.819; MS [M+1] m/z 351
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WO 2008/ 023258 PCT/ | B2007/ 002445 1 H NVMR (400 MHz,
DVSO-d6) 6 ppm1.18 - 1.40 (m | H 1.52 - 1.70 (m 1
woR008/0185§s, 3 H 2.18 (br. s., 1 H 2.61 - 2. FTT/(B2072002445
H 3.16 (d, J=12.09 Hz, | H) 3.30 (dd, J=12.09, 2.73

Hz, 2 H 3.78 (s, 3 H 3.89 - 3.95(m 1H 3.97 -

4.03 (m 1 H 6.42 (s, 2 H 6.74 - 6.80 (m | H) 6.89
(d, J=8.58 Hz, 1 H 6.96 (dd, J=12.48, 3.12 Hz, | H)
7.17 (t, J=8.97 Hz, 1 H 7.38 (d, J=7.80 Hz, | H 30

W __346_3997: M [Mr1] miz 347 1 HJ&IMR_(_A.QO_JMI:ILj
S THEIS AP, DISQ-6) Spgm e 1140y 1 HE 48 -7-a84my f) |
1.686 1:88 ImS0H)(2M3 (& &) 1 B) D7 (616 H) 2557, - 2178k, 2HPT 14 @, EF

F ek 1 %ﬁ“%% S 1 b {7 A S8, %‘%93] 0 Gy sl
b1 (32 H) §.93 () %7897*2 TH) 907 (15 (0. 1) 8287 36@1 )R- 1
6.43 (s, 2 H 690-649@n@m)| H 7.05 (d, J=7.8¢

| H 7.23 (ddMolJWfL?345§64 ﬁs;@ﬂ"%fzéas"') 7.48 (d,

=8 19 Hz | 31 Ml . W

——

. dIIMR 406 M2 DNRGd@5prm 1RONNMR8(MODHM-B2 - IS0 48) 1
M 1.700 1.88 {m, 26H) @6 (4, 3HH) 25944.78 (d,.258 3(16Y(d, =148 Hz, 8)) -
:)% 36'(Hd J= 15')39% 1% z(PH)e},_;g(s 31H)"§892 349% fl 1 H)]3'§81 47@5 (H21
HéG %?4< 2'@668@< n’r7 80 H- 13*)?93 <dd3~'73997(1%1 HZ |J|)H>§ %d
38 (m J43. H)H2614rﬂ7(1§(d =897 iz, 47) (.49 (D F3B. B4 H) 1 H)
57 (dd, J= 97 ok vihZaddiesar M frf sl I=8.58 tz, |

6.91 (dd =8.58 ]1=8.97 Hz

%$$E5@E;sg§

o~

“”'f""i%“‘f’%l""”'ﬂ’ DZV'%"W PPF‘ 1H)° éz’ﬁ(ﬁr@ii TH) {4 47 354 BetH)
[1ms1]1 Ai(, BAR.GB (br. B, NNRR2.2FHB0S NHZ51 Wﬁw)b5$m8
P%n 1 égnhzhdﬂz é19(d1:| 55326613 1%#?)1 H%3§73 3.9 4](
BB LA A A R g RO N
DBITD9, DH41%, 8TH) F29 (bt. skt FB78§ (d JS7.8PHZ, tH) 2.499 7.63 4R 1
2'H 6.91 (t, J=8.97 Hzy 717-722(m2H)

G 0 b Wit ¢ 20K

o

NAQ;‘&@@H—H

/\w
n -

3 1BMMR 36) MHiz R @IGE pomL. 217 (AT 1 H) 134 4067-(mL1 B |
L H)- 181;(@102H)21157(§3( 2.16 (b s 611 19)92e§dlr2765(m 2h§é‘|) 7@, 45

1742 b5 15 % 458503 bl by Sy o da 298 .

. §8H)-3.95 -a04(m 1 H) 643 (6, mme(@ 6281Kfp, BHBBBY (d, =788 HES iz,

") 6.87 (d, Jr@. -Fhstd, 2 k) B4 @, ‘QQBOHQ Bﬁ (m 1H

! 323272%19( mlvrs?“f"m’! 3‘?%23§’§g§’§][¥%"] 2008/ oggzg/gl

_?LE%?

”f—l-
an

Eﬂ—wuﬁ

CT7 1182007 00 Bkt SIMSO-BE)RIVRM 14220 1N8Am, DNBGRAH6),7Bmpp Hi
- 03.72-1.828n, () 247 khr. <1448 2:601 269 (B HYs. 1) (0, L=6d48 HA 215
U 3%0’(39 i‘éé? 31%Hrfz 2&%901 305 & 3 éH)SQ@ £8 Ly ije'i'a(s 2
H) 6.96 (d, J=7.80 Hz, 1 H) 7.41 - 7.47 (m, 1 H) 7.58 - 7.66 (m, 1 H) 7.69 - 7.79 (m,
1H)
Mol. Wt. 352.3541; MS [M+1] m/z 353

78



J=12.48 Hz, 2 H) 3.81 (s, 3 H) 3.92 - 3.98 (m 1 H
3.98 - 4.05 (m 1 H 6.43 (s, 2 H 6.84 (d, J=8.58
(

Wo12008/023958 6. 93 - 6. 98

m | H 7.13 (d, J=2. 34P¢®]B200711)02445

7.24 (d, J=2.34 Hz, | H 7.30 (d, J=8.19 Hz, | H) 7.49
(dd, J=8.58, 1.56 Hz, 1 H 35 Mdl. W. 415.8369; M
[MF1] miz 416 1H NMR (400 MHz, DMSO-d6) 6 ppm 1.20
-1.39 (m 1 H 1.52 -1.69 (m | H 1.70 - 1.87 (m 2

2.13 (br. s., | H 2.59 - 2.76 (m 2 H 3.16 (d,
2.00 Hz, | H 23.28 (dd, J=11.89 2 92 Hz, 1 H)

77 1 NMR (40 Mz HMSO-86)d@Prh 18- 4P (18, ‘9H) 1523 157 (o] H)
@. 63 s,(3H) 218Hpr. &, OF) 2.616.260F (2 H) 3.1 (d6J=88.0¢ &g, 1 H) 3.30

ok Sz 275, 239700 30 3.8 s (b BATF Ao hen v
5 881249 2 B TR P (M 12) 868 (d JrB-RiVHE: (| 4D 690K, J130- 1)
opm 1. 06 Hz, 1.} 7.1¢ (t J=B.9F)z 1. )4.38 (4,.J6B8¢ Ay, 1IH)H) 1. 63
L 54 (2 9 Qe adghr B gt 2 11 (n 1 8

01 - 3 20 (m -4 13 (m 2

IR ORCCIWERT

<]

P Ow
3

6 10 HIMFS (409 My, BIS23dg)§ prytsl 19 3.3, § HY486 1R (. §Hpg
266 1.80 @il 2 (01 2.09 LG, TR) Bl27 (s13 H) 2.87 (tMsh 1.70Miz, 1 H) 2.65
(33103 o4/8 M 1 4001l 699l (DN 6)
S0 8% =8 e U r% qrogy | Y 3o BB ARST )
g."@?-a( ie-9f (T 1 B 3 - 401 (B.H) 6618 (2 H) £-90)- 5. 984! By’

HYd, 3=D80 Kild H) J 28 idAT=10.52.2. B HzHE H) 48, 3871 Hz, AHI57
2 l") 6. 43 (S, 2 l") (@J=@9/7G-Qd1 H)ng' 07, 4. 97 HZ, 1 H}

L Dy e ap dhis Wi w3 00 L 1 1%

 THINMRSEB0 W8 MMBA4) Btpkin 10z 1364m LHHNVR (AaqmVirg)

5@;@%7@ (@,M&)li-.g%%ﬁ s. g »4‘;224612(! #1 1 le) He: PA) 2.93 686 1 k)

. . m. 2 m_1 2 58 -
s 63phr 235 1 31488 e s P rhosamay B 7o o [ 43030
8.88 8n,(45H) 621Ky, 261)637 {d, 6= Har( H) 6.6 (08, HB.9 12 Hz, 1 H)
L 2% A8, K38 HAZ1 Hyle.o1tlia, 1=8)588, 2.7d H2 11 iy P 0430, H=8.67 B4 1(:61d,
3.09, 3.02 HzZ, I’ H)_ 7,62 J=8.38, 3.12 Hz, 1 H
Mol . W . 353 7942: N HRR{T P '2 7354 1 H NVR (400
;. DVBO-d6) 6 MplnWi 3158656 IMSM(Thm/zB78 1. 47 - 1. 65

Tz FELGGIPTEEE

—~ G
Ul

3?H'N?MR%0 K, w’v»oz 3 p.--9'r3, 14 14.58 (m, 1 H)
3435236 ,[%)]119 fi '2?40463%11(%|-é11 ‘jﬁzgg&éb((g!) 1)
6.308 (¢cs J=111.50H). 7619 H) 8.08 (1-0=12587 Hz, 1 H) 351 -B.LAM( 2H)
? 623 (d12.H) &.olkt, Jo8@6 He Oh M- -Fh2kiR, 2 t) 123 2. 808m, 7 Hi P60
S 7.)19@( 7. 38 rjl_olg}-%s 2 i\@l). W %2(?.82%9;
[M1] mz 366 41 WhiTE %P> ¥ental Anal ysis:
cul ated for CYSHN. RTINS MS D04 36282, 453): 80

2oNpH =

JSH Hmﬁob’MﬁEJ M@é)@%mg -4.17%h; 1LH) 1.13 - 959, 1 M)
f’gf:ao FouRd:, Sy b Ols., Thy Zas ' 1= MNego @28y M5 (5TH 1y
[ 310 (d, J=12.09 Hz, 2 H) 3.81 (s, 3 H) 3.82 - 3.88 (m, 1 H) 3.88 - 3.94 (m, 1 H)
6.41 (s, 2 H) 6.83 (d, J=8.58 Hz, 1 H) 6.87 (d, J=2.34 Hz, 1 H) 6.92 - 6.97 (m, 1 H)
7425747 (m, 2 H) 7.22 (d, J=2.34 Hz, 1 H)
Mol. Wt. 382.2849; MS [M+1] miz 382.1
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317.1 [Mr1l, 33%. 1 H NMR (400 MHz, DMBO d6) 6 ppm
1.17 - 1.47 (m 1 H 1.52 - 1.76 (m | H 1.75 - 1.98
W@ 2008223058 2. 09 - 2.19 (m 3H) 2. 20-2.42(m 1 H) 2rPGEBIR2001002445
(m 2H 3.19- 3.29 (m 1H 3.34 - 3.45 (m 1 H
3.88 - 4.02 (m 2 H 6.96 (d, J=8.59 Hz, 1 H) 7.15 -
7.29 (m 2 H 7.30 - 7.39 (m | H 7.46 (d, J=8.00 Hz,
| H 8.64 (s, | H 42 Ml. W. 334.14; M5 [M1] mz

335 Wite solid, np 134-136 C. El enental Analysis:
Calculated for CI8HPINOP x HCl (319 834): C_67.60:
6.19NMR (400, Mg, DMSQR)-5 rem 1A -d21 (1, 1 1) 548 - 160 (i, 35)
43 .60 ARGZE th, 2H)2.4284.51 (hpemeraa+ 2,64 1A0PA) 3.00 H.N\R,
)0
JJY'Z'és HP%Z—%%@%@{R Bio 33@@1 1%4)?@?72? zm'_’DH ]e‘é(if
S Grh 52, 1 663 AU (. V). 49, seHmmz 4d
17 - Js2. 248Hz( mH) 330 &d, 348.19342) 8 HIHZ.49 @dH)=8.38,9446iz, 1 HiY)
P4 (m 16 R it 41%'8%69?@/!5;@[ ]]Elzlm167 29 - 7.43 (m

Ly 7 46 m 1=8 44 b

E " 352NMP3 400 MHE, I\W\ﬁo £9)5 pem-20 -1 3Rk 4(’ZR)AOWf\?HzE?Q (m, 1 H)
@7d6).8b(mp2m) 2.12 2or-s., H. )L 50278 (th)2 H). 3516 (d, JE12.80 Hm1 H

3%% dZi J—19§9 (82 12 %@771(% é§)3€2; 'é)g(o%mszaa é1 331%2(% 13

3HRB43 (s A ‘%’mG 65 (ny 1 1) &8 (dd, 4' 62248( ?n12 b*‘ﬂ?'*)fsggl—'li 01|
4.03 - @0, Z3H) I (LLI49)366z00H( T4 @ I81.00HE )| H) 7. 47
J 8 00 Hz, .~ r\h& th é%%&gs?wﬁsqwqm/zéeﬂ 42 Hz, 2 H

N[ M3l mlz 37

12§' %(4@,(“@?%9 49) ogem {6 - 27¢ai th bt 93 TH)
3 HREI-NCR (mC2 HA 084 - 2.4, 433)2 56@ 76@0,30{) 3141 - 5280, 2N)

3%7%%9%&9389 483 QH)'d 6N3(d3J=°é392rMS1 rﬁ@gowﬁgg
50-d6) b ppml ?'HSZ di‘ 74'2’615"')(m | 1.73 -
38 (m2 H 2. Mol(\/ﬁt,:s%ael)M/lSJmH]nzz@aD(m 1 H 2.65

MR (80 et O:?' N '6'91 (d,
13?6 Hz°7 (’i! “’Iib“/@(é:ﬂ =11 6?”5‘61 k'??r56r2 5|§|)(m7“'21?33 ddd. 24340
1269 HZ 256 3(7d - 4980, G04)I623 (S 21) 689 65, 49407, 4.87 Hz, 1 HY)

Mol
M glg)ﬂ@ 1 H'%rfn@‘i S|V$HB Mbé] zfd (%\ , 364731 1"7%12/81 (114{}4 M, |

1.75 - 190(m2|4y886’71"'21 (m 3 H 219 -
82 (m 1 H2. 67MC2 vw43f(3m94a M%[M+3] nl/z'354 3. 28 (m 1H
. 4 1H WR" oMW TH0-¢ 0‘ 681 m] V
1887t <‘nd2§9§§4 pézsﬂ%* i) et ?w‘ 3@‘303 9%%, 29
3 TH 41384 2 HYB.4B k- 2H) 662 - 88%(m, 8 H) W00 230 8113248 22588 Hz, 1
CTH) B80T 5 0@24457.24 (dd, J=8.09, 3.02 Hz, 1 H) 7.62 (dd, J=8.38, 3.12 Hz, 1
H)
Mol. Wt. 353.7942; MS [M+1] m/z 354
TH NMR (400 MHz, DMSO-d6) 8 ppm 1.15 - 1.34 (m, 2 H) 1.47 - 1.65 (m, 1H)
1.67 - 1.85 (m, 2 H) 2.02 - 2.18 (m, 1 H) 3.07 - 3.17 (m, 1 H) 3.19 - 3.27 (m,
J=14.04 Hz, 1 H) 3.86 - 3.95 (m, 1 H) 3.95 - 4.04 (m, 1 H) 6.42 (s, 1 H) 6.49 (s, 1
H) 6.99 (t, J=9.45 Hz, 1 H) 7.04 (d, J=2.53 Hz, 1 H) 7.06 (d, J=2.34 Hz, 1 H) 7.08 -
7.15 (m, 1 H) 7.19 - 7.38 (m, 1 H)
Mol. Wt. 365.8299; MS [M+1] m/z 366
White solid, Elemental Analysis: Calculated for C1gH21F{N202 x C4H404 (432.453)f
.
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1 H NMR (400 MHz, DMBO-d6) S ppm 1.21 -1.47 (m 1 H)

1.59 -1.77 (m 1 H 1.77 - 1.90 (m 2 H 2.18 (s, 3 H
WQ@204/023288 40 (m 1 H) 2.67 - 2.84 (m 2 H) 3. 2BCT/MB2004002445

H 3.36 (m | H 3.92 - 403 (m 1H 4.04 - 4.14 (m

1 H 7.00 (d, J=8.00 Hz, | H) 7.27 - 7.37 (m 1 H

7.46 - 7.55 (m 2 H) 8.92 (br. s., 2 H 49 MI. W.

352; M5 [M+1] ni/z 353 1H NWR (400 MHz, DWVSO-d6) S ppm

1.14 146(m 1H) 1.72 (m1 H 1.77 - 2.00 (m 2 H

2,17 (s, 3 2.24 - 2,42 (m 1 H) 2,62 - 2,87 (m 2
H) @62310(#11518314)\1 6.48. §6U"(’nﬁ7ﬁ1{£ﬂ k3 5G'T; N, 6R60HS (ATCIt) iy
> b
I

.3171[%1233(%11 | H) OO(d J8OOHz IH)729-

'y TG PR re DO g g g SR S e A
360 1 ¢ 6B, 2t) 260 oA HREPy 348 (e B6F a2 bR, 61
CLBH2RNARD (¥, THIHA4 31430, 1462)38 - 02 (A2 B%.96d, S88OHZN,

o b 970 a3 Bl Mg oo P ety fra B8 Bt RS P
4,Rn | ysis: Cal cuI atMof Wi1s4 ¢4 é’i@[ﬂ‘{ﬂbﬁzﬁ CAHAOA
(4L 4vifkB2diid, fap 13H1B6 FB; Elinefaldnalydt: dalclfitedEHd)H, NG, x HCI

63 3 APCI +) 2
b2 12t © brob e B Ry N i G Ry 1 4887 ws
4Bal cul ated for c1@+mmm2@21ma@mﬂ40wot/«ms 426) C
gU ZET r\IﬂaR%g%MHZI‘EM@o eéaaagﬁlulrm 146 mwﬁ}@isﬁws(hbi HN,
FRERRLER AT -’%éf LA S B SRo 04
X Amm 2(H)§6|74ﬁ62)8 (m, 15 31738?@HZH HE“U@“ ) 484 4p. 1H) 6.97
Fgﬁng(d[ﬁﬁa?ﬁlzgg% ﬁ9-543Qm NH) a2, J%QMPOHA{'? 71%21 H)54
al ysi s:

culated for gﬂﬁﬁl\gv %@%ﬂﬁ“ﬁiﬁpﬁfgj4&4 880): C
58| 00H NYR 08 8HzNDMB0-48) 3 ppaiad:- 1d4 (Jy1 BB1.574 1.7, (3.1 HN,
ES. 81. 7%2)4@2\5’@'2*9) 2Mi77s, 3592.30.92.31 [yt 1) 2500%k9 (B 21H)3.18 -
b 8§2§§m P 038 5pd 2 B 8 Sa o2 P s, 1 1
(4184026413 (@, 1606.98(d, §58.09 H341 HN-4%(d6dr8-0pblanti) 151 - 7.66
60J 34; H, 5.58; N(m,6=H2 Hz, W) 8o &ld, & H)El enent al

al ysi s: Cal cul at CAHA04 X
‘(52 3.505): C, 62 1@%’&}9? b R o e C.
61| 95; Mp{12851395€. Rlementa) Analks: (Galgiatep fanCasHad5 MO8 10:H10;
[ M1 ?ﬁtz%’g fc%fa é%w“ 580:90bi36., Fdan@rrerm#o %“%25 $30. MS
cul at e or

%463.595): C. 59. g“?’]cﬁ(g’%‘%% 2%(%] Found: C.
59, 787 NMR (400MHz, RMS01d658 ppm 5.80- N/@M@Aﬁ’fﬂ §5 (m, 2HERE -21.88
[A:\]/“lJ(m Ay 241 sqmym.tzem @) 1 19 2%512 mliﬁ)élﬂEi,@m}m a

q S,
(454 é/gJB 379% 9%3%@9 gﬁ?m g%g'ﬂ% 91%'%2 Jéacﬁgﬁ%z 1
57 9‘@7% 753668,1NQ7“65(441 BOQBZ\AHﬁ)ﬂe‘iGs(@IJr—&OOHpZH@ 6559.
C. |Elemental Analysis: Calgui@ted for CL7HL8F2N2Q2 x
4%2 Mol. Wt. 366; MS [M+1] m/z 367

1H NMR (400 MHz, DMSO-d6) & ppm 1.15 - 1.44 (m, 1 H) 1.54 - 1.74 (m, 1H)
1.75 - 1.90 (m,2 H) 2.07 - 2.16 (m, 3 H) 2.19 - 2.32 (m, 1 H) 2.67 - 2.84 (m, 2 H)
3.17 - 3.28 (m, 1H) 3.32 - 3.43 (m, 1 H) 3.93-3.98(m, 1H) 4.04 - 4.14 (m, 1 H) 6.93
(d, J=8.59 Hz, 1 H) 7.4 (d, J=8.00 Hz, 1 H) 7.65 (d, J=8.39 Hz, 2 H) 8.62 (br. 5., 2

- H)

48 Mol. Wt. 384; MS [M+1] m/z 385

Po—
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WD 2008/ 023258 PCT/ | B2007/ 002445 CAHAO04 (436. 416):

C1

wWOR2008/03258 Whit e solid, Elenental Analysis: CalkCl/mea/002445

57.80; H 5.08; N, 6.42. Found: C, 57.91; H 5.00;

for CL8HLI8FIN3O2 X C4H404 x 0.26 H2O (448.109): C

58.

97; H 5.07; N, 9.38. Found: C, 58.59; H 5.00; N,

9.48, Ms 61 (APCI+) mz 328.1 [ M1, 100% . Wiite
solid, Elenental Analysis: Calculated for CI9H21N303 X
CAHAOA (455.472): C, 60.65; H, 5.53; N, 9.23. Found:

C,

60 72 H 5 62:; 9 01, MS (APCI+) mz 340.1 62

An
(4

[ Mgl THIBERAH00 Wiz tQM%QrF‘@)& PPl 213041 31 O B%riefftE 1H)

|1yr7i-4:90 Ga) ) 2atsqe, 192,281 2Hb §h2IN2 087 X 2.86 8n, @4H4 (m,

364 é)lflée(ip 5H§ZR§0 0%5!—8\%04'“41@ 4ﬁ H)E%H?%d %g@y
Fmsnt al Wﬁ%?fys7%7("‘€:éﬁébﬂ%t etP of tﬁ??—l@&@l 22 x 64
404 (469 325) @ol. 533_54 MS‘I;M+4]r’_nfE,353\| 5. 97 Found

°°H-FNMR§R)O HPBM 0 -*

b [ R B TR E
1141990 (m 241) &éé}s gti) 284- %ﬁ? ("H1 "%2% 72, RY (5 25‘& 3. %mﬁdﬂ
846 26,1 HH3.96: 53 (M\1 H) 459 - 4.12\, t1 ) FOD (d) J=8100 13 +H) 249
d
Higﬁtﬁmm?ﬁ%&ﬁ% 6091-'{251Hgﬁk§u}@1t(ﬁfj i—%go (34 148,
6 19. Found: C, Mgk 33 SIS I 1YMESOI N 5 95 \White

Mhjte sqtid, :E%ne:h%Al@IysEl eaietHtal forAha WO sx CEabcuBates C,
b@%%h'? Je'ﬂblzr@% 5. F(g]rd Cé”éﬁ‘% %638 r\f’f%%b M§m\Fﬁﬂ+)]ngz 3132

Foun
te soI i d gp 130- 132 W”‘é 08%knt aI Anal ysi s:

Biitesobd HledrenGLAHRARDCR-waida8orCHALDNO A, BHE)4.462). C,

3@76 H, 6.82: %2678 Fobind! ; sfé%uﬂde 36N, £63, M5 (A |+§m7z52995'
‘Wiat'te solid, np 150-151 C El errent Anal ysi's:

%*11a1°é?d°1for C17H18Cl FN202x 69 CAHA04 (452.871): C,

25.c Mbbs. gy, 88hind 6. eﬁpFoLﬂélt:lé@g&H %@W@%@'M 42) c

Thite bblid AE1@0entdAnBysisd Calbatertior CgH/FHNEE x OzH,04 (816, 42N,

cul'ated for C18H1F Z%M 04(4844
55: H, 4.79: N, 57 03. r"mﬂoél 5425 H 4.63° N,

b QVhite ¥blidf Elers@ital dnalysis: mawa&ommﬁwmc&mm&ﬂw 416):

PI S '5$)f30 Gﬁ's%'@?g@ ERhd: %Zﬁagﬁ' EN%%& %ﬁ%m miz

P61 71 H 4.57. N, 3%1 %)%"*WWP("& sol i d, rrp 182 183

9%@:%@@9%9‘?@89#38-ﬁamszw@mﬂ

E\ﬁhl

JHIS E@B@W 5, 333\1 %, 4@41*254:961 c&/éﬁ@a #1631, NC6 25?\43‘3@'130%1) m/z

Siéhite sdfibl,ctemengll AMbalsyGalcaﬂateﬁefbm:llrl'BJCE1dl2CDQOfC4H4O4 (434.880):

N, 6. 42 5, 1
Pte sNoI [ d fg% E\é"'ﬂ 6‘@%]@332“\@ ﬁ%/ﬂ]t al Anal ysi s:

_ ?gﬁ?égf %sﬁzﬂ\:@i gb&@élﬁlﬂs 54N, 6%94%und"c @D é’46H é\'sa &, €28s.

C OViiite IsolﬁlrﬂHIMZCxElarﬁer@MMm( ddidulatsXor. C,1,FB07%;

enent Analvsrs:

ite solid, np 112-114,9C A€o El emental Analysis:

e splidclempERAnaYsEs: ?&‘Cﬁﬁﬁl@ﬂc(ﬂ'ﬂ@%ﬁ%i@y'ﬁ%,x (453.589:
6.C5%2.1N,H, 6.45;IN, ORGUFin: G, 6635, 815.334N, 8.5534S MPCH:) Bz

cd for C20H28N2CR2 x 75 ("AHA() (442.517): C_ 65 14

B wigite 3qTd. &lementabnalygs: Galoulgipddas CroblNgQ0dsHhPs 60 18
H,O (463.595): C, 59.59; H, 5.10; N, 12.09. Found: C, 59.78; H, 4.74; N, 11.69,
MS (APCI+) m/z 335.2 [M+1, 11%].

Off-white solid, mp 128-129 °C. Elemental Analysis: Calculated for C47H19CIN,O, x
C4Hs04 (434.880): C, 58.00; H, 5.33; N, 6.44. Found: C, 57.93; H, 5.08; N, 6.44.

White solid, mp 148-150 °C. Elemental Analysis: Calculated for C47HgF2N,0; x
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WO

2008/ 023258 PCT/ 1 B2007/ 002445 Wite solid, np

183-184 C, dec. Elenental Analysis: Calcd for

WEIBBAIZEN202 x 76 CAHA04 (448.907):

N,

6.24. Found: C, 58.74; H 5.52; N, 6.11.

165- 167 C, dec. Elenental Analysis: Calculated for
C18H22N202 X CAH4A04 77 (414.462): C, 63.76; H, 6.32;

N,

6.76. Found: C, 63.50; H 6.29; N, 6.70. Wite

solid, Elenental Analysis: Calculated for CL5H24N202 X

C

—M.DA_( 380._445): C 59.99: H_ 7 42: N 7 36. Found:

C

seHefgy: (438 410)50 57R0: Hy 588 N, B2 (Fepey: ) 5H91 HoB80: I, 6.9

[M
Ca
o7

5.

+ Whitel S¥d,. Eldantat Asad]sis 0C al dol sesaear G IH SOy 8 CH,0, x 0.26 H,.0

CUk@h‘%ng@rssgﬁit'%%gé@%;é% %%?5@&1‘%%@“ 9§8ém8

83, M5 (APCI +) niAPCHm/a3287dMria190%Bog - White sol i d,

El
(3
58

Say

b itibitd sdlid Aerhensl Anal@Twuataﬁor@MZMG&mml

9%0%%%’\ 55@ y o5 9&m%2'ﬂ) e(g/é AE%? hzggﬁ Mgwﬂ rrgz()3401

k1, 59 . V\hl te soI id, B*én®A%hl Anal ysis: Cal cul at eq

[ 6@]:%—%&12&21_ 3K-1G4 P@:@bn@ﬁﬁan@&a} Ca@;ulatea:t’or(aﬁ,;HﬂElzNzéi2 A4
639047(5961%-- c,Cs'/ 8ct yf@ow 6.42. @%Fnd\'c &r ¥l 14, A8 AQA{&!

- . Whitesolich 1‘%49? e E%mew/@alv%ﬁ &dicrigied ©o1 GHHaRRBS:
OZH'-%AMQ%%) 4}39:) 74;8, 4. 62}N45’97 Hpurﬁi 6953 dy; H64. 4334N 5.94.

Wi'rrte solid ‘?n}xec 417?70 'Eleﬂfértamaws@‘balculégfi A éﬁéy‘{?g L
D%‘F@Gﬁs 48R L. B4 Ol46- P%Q%’iffun%c ‘@545261% 6.5%; NgS- @%

6 33 WHite soltd; mf145b14 18, detl, Elemdhial ANblysk: Cdlcuiatdd ferTent al

e b 8“)‘%%2‘* BIRNET e ae

56H655N635 ARS +) mz 313.2 84

[ NH—Whute?&ﬂ@ .mp¥36i188 &N EleduentEl Aeﬁ@m "alca@b Y65 CxH,FNLO, x

at @gz fzé?i) %25!?%':%%%28%8 %lﬂg@%&b @bﬂlgsdé'izgs 38.

4Wh¢q so@i 011) 13%13%°01§emﬁygalg\5al(§@@pl¢glatﬁq or @@Iigzrgng K1
b@@mﬁﬁmm&mlo 6. 7¢-Heara Nab. 7\Falis C563. 2aH Gt sahesled, of

LID A4 MNID

LSS R R el Mol e gt oo O

Gl QBe3-851): et 552 5, 4.9Q; WhG-19- 90 CriHi &7 At6; Y. 6.25.

El ememttalolidmed 1121126 *Ca@letrigh@af adly§iorCalelidldd TONERAE K N8 0

P55 6 985 ror s B golhe & S s,

2083. 1 [ MWihite salgogp 18819054 dpg Elementsl Anabysisafalowpiadye] s:
75,497' 947): C, 65. 13 H,H54?%l i dhg 5. 62. Found: C

o4 HAEEENFOR & CLZBHRBEBIROZ, X5.Cd: i @40 N, 8,10 FouB8 3HBSX1;

13- H_ 5 59; Lte souL np 150-152 oC

El Wbl alid,mppal 8}3,1.8% °C dag- Elemepialdinplypis: C2Bra R f@ G2 HeF 280:
7TCAHAQAH 01 (B 226)) C, 52,8008 .598; N, 18,425FRBd: d\N57.62;665.150833.

G | ite Ko ¥ L1 |y CN- N | 6 Q
White'solld, mp 165-167 0C, dec. Elemental Analysis: Calcd for C1gHz2Nz02 X
C4H40, (414.462): C, 63.76; H, 6.32; N, 6.76. Found: C, 63.47; H, 6.46; N, 6.72.

74

White solid, mp 129-134 oC, dec. Elemental Analysis: Calcd for CagHosN2O3 X
CsH404 (458.516): C, 62.87; H, 6.59; N, 6.11. Found: C, 62.81; H, 6.53; N, 6.03.

75

White solid, mp 112-114 oC, dec. Elemental Analysis: Calcd for CaoH2sN205 X
C4H4 04 (442.517): C, 65.14; H, 6.83; N, 6.33. Found: C, 64.95; H, 6.93; N, 6.42,

83

C, 58. 86; PCY/IHR0671002445



84 WD 2008/ 023258 PCT/ |1 B2007/ 002445 Wiite solid, np

159-161 C. Elenental Analysis: Calculated for
W@IOBAZNIE? x 90 CA4HA04 (428.489): C, 64.47;, HCBIED(07/002445
N, 6.54. Found: C, 64.44; H, 6.60; N, 6.47.
Hygroscopic white solid, np 58-68 C, dec. M5 (APCI +)
mz 313.5 [parent + 1, 100% . Elenental Analysis:
Cal cul ated for CL9H24N2Q2 X CAH404 (428.489): C, 91
64.47; H 6.59; N, 6.54. Found: C, 63.36; H 6.69; N,
7.21 \Wite solid, np 186-188 C Flenental Anal ysis:
Cal cUfhife eaid.fresr 188428 NeOElsmenBpA@lypia (25l A5 61 4 4YN-Ogx
7@5 7654H4d3!, (418 sﬁbT? d\lssée Hs. 6FCNJBQ4 FGunoG@ 58074 Hl, 5.82; 0/6.11\,

ot md\ﬂp Fz?d&"' %Z‘i‘fc B B Bivep Cabinn or G o X Gt
T, | 62. 6914.46L): 6, 630°6; 1 6.32; §.78.76VBoynAr&;163.50it], £.2989%.6170f M1,
?Aﬁ l‘ﬂﬁ%sohWﬁlén%nﬁaW\h s:ts"@aldtﬁbiedlfﬂr‘t 1824NJOLx Cjﬁh@ﬁ(@@@ 4M5): C,
03519 KA E SRR R e A, s
®2!87; H 5.96: N, 6.88. ME4¥ehtal Anal ysi s:
gg' QuhiteLEhigl Elé?ﬁeniaﬂﬁrh#yé%aﬁcu&téd‘ﬁzm%z&h&@ﬁ CY2oN (3§6>2 391):
o2 S sgth s e oot Faulo 5&1?Hﬁ?°2%§%§é\?§<f*%'*aﬁ@2?374“
Bnal ysi s: Cal cuI ated for M8REOF2NO2 X C4H404
gﬂswmwn.d Hiemdntdi Rivaly s@SCalézuafeér foﬂﬂiﬂz@”@igxcmuop(aeéms) C,
AL e oo, SEi e
80 H 1.49 - 1.65 (m | H)Vl+157d (d, Y211, 52 H, 2 H)
lZ—I.Z D4WHitS solill, Elﬁmeﬁtabgnm ysi: Cdiculdiad fér GHHN.D4x Cﬁ*&og@%@ﬁéﬂﬁ C, |
o 622]0;0"91 673213 A <e‘é$ 50!.1[‘511% 6§85 I-?g%é Nosa IYIé_QAF%Iﬁ)m%Z%IOZg
8 .06 (m 2 H 7.08 - 7.14M¢i1% H 7.17 - 7.24 (m 2
H) ﬂﬂmgﬁmﬁa 14‘&)1@8)?6'(!%0 Rlsthdntdl ﬂﬁ@ﬁlsfwcuialéﬂm »
chHy: A3 A0, by W 5 v e i Mo Eﬁiﬁl
25¢§White sPIINNR! {1408 “S4-dec. TWBDLal &)aGisppaeuiaterfor CogHa0¢ xn
8'1)3 H) 034465(442 5117&2: 65n14 |H 6&3& N’16@9 F(odnd ¢—651143|'=i HZ1 N26bb
| e g e G b (RO AR
J=8.6393; 4, 683; N.16.481 Found7Q, 6B26: H, 6155; 1) P.35, M8 (APQ)gwz 132 1
ﬁ709'722(m3H)TM4127f¢131040 925HZ|

ElL anmm QLM QE2N

AIE S e S e
Fouind(44€27®56C.57:621, 6412318,,6.24; F®n17C 624 ("Aﬁ@l‘rl“) 67 ZMS
0.0 [Mrl, 16%, (ApdtMyRaf10M+MHoo%PVSO- d6) 6 ppm
71 19 (m 1 Hy 1 43 1 64 (m-3 H 1 67 1 7
g G e S e Y S D oo
=12, 5467.186)2Q, 5999; H. 7H42; K. 70%. Felng: Q) 59.98;30 7.4, 16 7.38MIS |
dd) | 3. 20 (d J=12. 1J(AHZI,+):Jq/zlz|)35${n$ﬁ ésstq J=9.67, 6.74

e Wi sois ‘EE'emenfil ,All_'rbalyb?é' éc#lﬂf@dw;;fgm (3?9{{94 D40
tdl, 48.129); C.E044; Hi7 961N 19 728FaiHd(G 60. 97 ) 7.78N, $37, M0
4 |dec. Elemental Appbyping2o€aigul adogd for CLIH23NO2 X
HG I(\jp'%ﬁ%?%. Elemental Analysis: Calculated for Ca3Ha3FN2O, x C4H,0, x 0.19
88 H,0 (497.947): C, 65.13; H, 5.54; N, 5.62. Found: C, 65.13; H, 5.59; N, 5.35.

White solid, mp 150-152 oC. Elemental Analysis: Calculated for C,3H23FN;O, x
89 C4H404 (494.524): C, 65.58; H, 5.50; N, 5.66. Found: C, 65.32; H, 5.50; N, 5.68. N
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99
C1

woeashB2807/ 002445 M5 (APCl) nfz 298.1 [ par enp@I/B2007/002445

Et 20 (360.546): C, 68.09; H, 7.72; N, 3.88. Found:
67.70; H, 7.75: N, 4.03. 85 WD 2008/ 023258

100%4. O f-white solid, np 145-147 C. El enental
Anal ysis: Cal cul ated for ClL4H2INO2 X C4H404
(351.403): C, 61.52; H, 7.17; N, 3.99. Found: C,

61.

41; H, 7.28; N, 3.95. 100 M5 (APCl) niz 236.2

[ parent +1, 100% . M 149-150 C. El enental Analysis:

culated for CI8H27NO? x HCl (325.882): C. 66.34;

%.I

N
7

8. \yiite sqlid, mp39-18hGnElemental dpalggs: Cpiculgiedfor CigHzeM;024
(Aﬁa)mzzmiw) C194|.4729106 89; [r\paserwb&d\d C;L@O&ﬁ H, MD ﬂlﬁeﬁ

_oxg

=
<

" 'H?&f)icgglcgﬂ "éo?%mpéﬁ e%g °c19|c‘r@§ C?\fcﬁ&ﬁv‘/z 313175 ["*”ﬂt"-’FJ
6410@4:] Elqmegtalgipalysis: Caloglated faEC1oHAREK\CaHCs (426489): C,
1, 100%5441 th] 619, (eéHAOFthE cC, M@H}Ié)ﬁgm piam 0. 99 (d

1‘@@’@158[@’ 5@’186‘ 9%8’ Ig"ZEIérEen IWﬁ_bLlyﬁ% 'C‘alc@até@?) 1H;18N —t
104304 (#56§44% O 85.7% H. 52% A, 844 1fipundy C§5.75; 547 Q7N 6.

..‘m@;%

L—u
m

2Eiéental Anblysid-iCalduiated 10AC ;79,05 Ci,0, Z40bl135): (832@9*0—1

D. %504 g acs F'éJéndJC 'é&g&ﬁ?égﬁgﬁg%ﬁﬁﬁg’(c'g "%5?—351%'{&

El ement aI Anal ysi 38%Ical cul ated for

W&El&l@?mﬁﬂ 43414308, dec Erontt) AndlysisPTaldfatedor C,fH,AH0,

oifBly i iyt riiabiick

m Blemental Apalgsys: @ﬁipuiq:teq.]j)r GstebdN20O> X CadnOp (f14.462)14), 63.7¢:H., -

B5 d38; N26.H). FdurdSc (@501—« B2oN, Bd5; M8 (AFCI{ )z 209 (M31.17
J=12.50 Hz, | BBSé@d J=12. 50, 351HZIH)

6-384(m44J:h;3_8L 94 (m 1 6.42 (s, 2

Bleggniplfnalysis -Gajcutsted feg Ojeb1oFINQL %4041434)428)5 85 60.89; H.
i) éEzzlhl 354 HﬁundlC{'GO .56; 05 .42 W, 2I 9303 (AP@HﬂB/g 360.2 Mz,
t r
gt %2%%2% 2O P13 T 0 (s AR ABIR
Bo1-38(d, ¥£1152 Hg:.2 1) 2.04 (3.4 H) %36A+3¢Krm)2 37146 2= 6. 8Nz |
A1, H) B.2H (ddVIR=-1040 (8. AdHiz-, 1 BVEEX d5)9 @n, RpIy6A3 892 Hils.7d =688

o ™ By P98 Aoy By TR 7D

—60—=

@E;%%angpwsdtfgé@g

5'.eﬁn%b5"a@§§ Caiaylatgd for 1311]?)18": PNB QableD4 (4531090 €. 5828 1,
|4 SBi)N 3,088 Fouhd: 3-8, 1424H H42; N23.69, MB BECKslohz 3380 (N5,
1@1%‘& 4§ Bz D égbmﬁ 1g'1 296@1( 1,:1% H)lbz 718
Dt‘ﬁéﬁ@gl(d An%?lgg?’é'lzs t%\q’oc 8 1a'f')62053f -& 7 1EMaBHEROS 32 (matitha
D@ @851)0!1 (g, 2 BB5.&35, 2H) 6.76.- B85 (N, /<898 AH.98F0.and:71@z, 1 H)

L)% 61'§|8 @vagn 1"?187%97?22 m(rﬁﬁg\'z’(%t jﬂ1648%2251-+z[Miq)}z

(m ElemaptahAngiysis; Calguigtedyar CiplgroF2NO4 CAH1k502 (433.363) £§5-43;

H, 765; N, 326. Found2CHS.22; 1931.38sN, 3.14MSZA8dl+)y m2 3760 (Mm 2
1%% ?H(r\ﬂl% (11 &%chbl\h% de}a';;ﬂbm% 9371(19 ‘]I-'D]1243BQG
AR A= @W@ @JHP% 2122
DHE)! HG 378 (dd, J=12.30, 3.51 Hz, 1 H) 3.20 (d, J=12.11 Hz, 1 H) 3.86 (dd,
J=9.67, 6.74 Hz, 1 H) 3.93 - 4.02 (m, 1 H) 6.84 - 6.93 (m, 2 H) 6.97 - 7.06 (m, 2 H)
7.10-7.19 (m, 2 H) 7.26 (td, J=8.49, 6.44 Hz, 1 H) 8.46 (s, 2 H).

Mp 137-140 °C, dec. Elemental Analysis: Calculated for C4qHasNO, x HCI x 0.36

Et,O (360.546): C, 68.09; H, 7.72; N, 3.88. Found: C, 67.70; H, 7.75; N, 4.03.
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105 - 6.8 (m 2 H 7.03 (td, J=8.40, 6.25 Hz, | H).
106 Mp 82-88 C, dec. Elenental Analysis: Cal cuI at ed

WO 2008 Q2252 5NO2 X C4HA04 x 0.40 86 WO 2008/ 0232ESBIB2007/002445

PCT/ 1 B2007/ 002445 H20 (434.708): C, 66.31: H, 6.91;

N, 3.22. Found: C, 66.32; H 6.67; N, 3.45. M5 (APC +)
mz 312.2 [parent+l, 100% . Elenental Analysis:

Cal cul ated for CL5H23NO2 (249.356): C, 72.25; H, 9.30;

562 Found: C, 72.00; H, 9.19; N, 5.41, M5
) _pfz 250 1 [Mel 1704 1 H NVR (400 M-z,

&ﬁé)("'”é;'6%?@8"?@“5%”@4 Hz, 3 H 1.29 - 1.39 (m

: 077- %048(%5( Egs) C'@g 1947 7S 3'99)")65% @7(099?59 gﬁﬁ% PRy

H)Oftlwhit® soliti, i 14531474C HElethedtbl Analysi€ ddtilated f&l)Cy4H2NO, x

D417 (m WS ey '0/7! 6%@aren6‘19@0 by 4 H)

om_.lgool—\—gf\_z

' L“‘C %'384 VEBBR3 Do, Foupg®8, fblog: e 6 Ba o wisiAdcus) e

Fo
187

manisaliseval Bleméntal Gadigid: Wardiafeo for G‘%QHE@L\IQQCN\%M

x

.2 [Ml, 409, 1HON&IRaeatd. 1R0k). CDCIB) S ppm 1. 26

(d

( ”9 8%235%4%)7%064 o +0 7%'&]11%7 '"%ou% 64 o% ﬁ% Jf"% 1"3(!3 10
( m APAF) m/212§4(' dthﬂ 19941 1H NMR409) HZ @0@06"6)2@99420 99 (dH)

-
I\) —
&\12310'

-

J=fp 3ep°Elshrink) FFierheds Analsi® Lddilated fd‘l")&é"b@ozx HEI 86

83=&596+z9®H[mz7 A A@(m EIHepnremt ars (Pcnah-ymss (d, Gadocnsl et 2H)

U ey i
8 3 [7%/£d1~/'615(9¢% 2 H2L3 3% <dmﬁ9@@d@0m1 Ht@a@ﬁ gy, S96pA25
D5 (dd, HdAE4)5%852 602 (z2 Hfb.99- 710225, L ) 6.8+6, 36) Hz, 3

-

Elegéntal rAﬁ?_g’s‘?s ‘Cﬂfu% gg'gpr%}mglvagd\l%c&’ ?’%3;‘5 3@'6)853 &46
26.845 N. 3.94.670updhy CoB7y); kb 6638: W.feb4, WS APGIY) mfg 261 i1, |
63%]1 5H IR (d6alNHZ, DMSD-ds15 pm 3.27 41.60¢hd 1 H} 253 - 089 (m, 1

o4 1?&51983‘%1 28 E'B & Jrﬁ)é@é’dz 753199 iﬁé%ﬂcﬁm‘é 5%5-12 Pyt

%Eﬁ Weelf14-o 3é18'|2|217 #1204 B 457 (™. t}:') 842 12
HY6.8D(ddd/)=B.598. 5$mmd12 OH) B8 (b4 =845, 7.4887 ) 72562,

(APCI +) mz 290.2 [,J.\étgﬂ, nggQ%H) 1 H NWR (400 VHz,
QOde) S pom1 15 ( 3 I—h 1.31 - 1 46

—~

) g%;tgg,:.m;;!v
Q‘I\)

E@nmtalfng@sns q_al%@‘tzidrf?r C]gs"H)FNPz ); §4H402 (39?3 46% 086%4 H,
587.10; N, 832.(Faund ©1)60B524, 7(18; N, 3441 MSIAPEEz) m/k 269.0 B30
d, 165 597 ]1% WR &4%0 %ﬁllz"BMSZb -ahs p%m%]gg((é" J-é 8§H§% Hj"% 1252 1 )

S 68y 10 €51 1357 1166 (sm 2 Hhadr 2 b iz 03 g ol
(noa H) 718 RS, b§12.681HzrTeH} 385 (Anak 9251 3.3 8k CLi)e 28 d 86 .44

DN %%%gémsw e L

PCl +) m z 3088 (mj%\)#)l 02480/;‘841‘? @PENMR ho0 Mz,

U‘li

/\'—\/\

5 -

105

%ﬁEa'
&

3
5=

SCled@)talRnplysis: 1Cadlate, for)Cif1.3BI0k C,3,06369.329: €, 38.984H,
655N, 476 1Fc(u¢|d chs% 5§8H %2756 N, d‘ﬁle@féAﬂcﬂYmiz%zt 2 [M1)1 -
1@0%11@ y& (f,gp lvnj Pys&dem ppnp 1 ,gé ”gs%qn (1(53 198 (€ s o3
Hz, 3 H) 1.56 - 1.69 (m, 1 H) 1.70 - 1.86 (M, 2 H) 2.09 (s, 1 H) 2.64 - 2.76 (m, 2 H)
3.17 (d, J=12.30 Hz, 1 H) 3.37 (dd, J=12.30, 3.51 Hz, 1 H) 3.80 (dd, J=9.76, 7.03

Hz, 1 H) 3.91 (dd, J=9.76, 5.27 Hz, 1 H) 4.06 (q, J=7.03 Hz, 2 H) 6.42 (s, 2 H) 6.79

- 6.88 (m, 2 H) 7.03 (td, J=8.40, 6.25 Hz, 1 H).

106

Mp 82-88 °C, dec. Elemental Analysis: Calculated for CagtHasNO, x CsH4O04 x 0.40
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J=12.09, 2.56 Hz, 1 H) 4.23 (ddd, J=12.39, 8.73, 3.79
Hz, | H 4.29 (ddd, JJ-10.68, 111 6.47, 6.29 Hz, 1 H)
W@G2®8/023268 93 (m 2 H) 6.99 (ddd, J=7.51, 4.09,PCr/R061002445

2 H. 112 Elemental Analysis: Calculated for
C18H29NO2 X C2H20 0. 12 H20 (383.625): C, 87 WO
2008/ 023258 PCT/ 1 B2007/ 002445 62.62: H, 8.21: N,
3.65. Found: C, 62.22; H 8.38; N, 3.64, M5 (APCl+)
mz 292.2 (Mrl, 40%, 1H NVR (400 MHz, DMSO-d6) 5 ppm
3 (d. J=6.59 Hz, 6 H) 1.15 (d, J=6.35 Hz, 3 H)
" B1 H:O 1434 708)iv{C. €6.31) H16-%11 N( 322. Jregnd ¢C.(88.32:3. 67N, 2A45-
P2 (m 3 H)  IMSBPCIRmB12mpatent)t, 20069, - 2. 84 (m 2
B (e e e
326.6%  Fopnd)C, 780G, o5 N, 4%, MF ( 501 [M)” é?%ﬂzm
:INM'Rz(ZO(ﬁﬂHz Dllk) sgpm h.264q, ﬁ:leaﬂ Hz 8 H) 928- Pdg (m, 1 HH 9404z,
t r
géﬂﬁ )26 AR 21 72 BRI A 2 B o THZE I Ry
9713.08 ms‘ HIN. 1545. 3 &) 416 (a8 ey Hznd H) 980 41T (@1 H)
D4, 1 H NVR (400 WMHa.g5 DbEInJ@)H)S ppm 1.16 (d, |
J'qe‘f?%rn'f?liAWs Ealggatod for ANl S 8784 oz dr e
16545 H, 55111 33472@0%13 oG TN %41H9ﬂ8é£%+wz@3122
14.[%31,40%], HHINMR3(4GBVIHz, £0B4) § ppm 3.260d, 3=66% HZ33 AY1.093 2
4 9{611( H ﬂg @ﬂelﬂ%zr%z'db ﬂoggm(m)m %st?é 2@)23958
, Lt 0 5. @R AdR ImoE &5 Wod yp 1634 |
2 H 8.97 (d, @208, 4)bis3-@94m, 4E)ement al
g%n a\‘y&b C‘C:Efébédtéd'for‘ch 2%5 é‘jé#r 440)“‘!:' "1'3’61 A, ye%
§6’5 ﬁOUF@&”N He9. 9B N W@WQW f?/22278§i'§+b1?%/911$‘
mMRLMOWRz(OHM)NHzmmB@M)sgszmomMBS 261d, JBH.193
3'79)13% 4%3(m12 116(3m183 24)1793 (24)8(.41-11{-’»22&('6% 2
et 65%2 $haso’ 56%29%3 ez 128 2 g Sy
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- 3.20 (m 2 H) 5.38 (d, 116 J=5.47 Hz, | H) 6.43 (s,

2 H 6.87 (dd, J=8.49, 1.27 Hz, | H) 6.97 (dt, J=7.81,
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) - pyridine; 2-(2,6-d

i uor o- phenoxy) - 6- et hyl - 3- (pi perid
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WO popsioghizee; 2- (2, 6-d

2-(2,
6- di chl or o- phenoxy) - 6- net hyl - 3- (pi peri di n- 3-yl net hoxy)
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thereof. BIOLOG CAL METHODS Conpounds and salts of
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inhibit a norepinephrine transporter receptor,
serotonin transporter receptor, or both the 35
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for exanple, using conventional radioligand receptor
transport assays. The receptors can be heterol ogously
expressed in 92 WD 2008/ 023258 PCT/ | B2007/ 002445
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e nbe-athexyp-ghanyl (pipariit 3-pyrméthexylaetiding; | nes t hat express
at | E%ﬁﬁut&i&% [@heﬁﬂ?pl%éﬂ@fﬂ?ﬁ@%eﬁ{o SIEERAOr . Bxanpl es of

useful assays. K are ogl cal Met hods 1
and ZPheflogf p(%f'@&ﬁ MENAPY 0 man nor epi nephri ne
( hNEFphdReryed (piperi@n-A¢imethoGedplridpast es of human enbryonic

ﬁg?g@me%?fvz 6@%&;@2@%&@4 L3 fimbth aﬁﬁe.h@dr\év' ; Peg % gan
ol BB o P BB s sy RE s D00 L. of
Kr eb82- Wﬂﬂwy@rmﬂm}ﬁrﬂbprmﬁmvrn@hwplpeﬂdI&Q hanesul f oni c

10 HRRES, 122 mM
a@g&%ﬂ@ﬁ%o@%%: %g&&y*%”?ﬁm C?SClZa and 11 niv
gl uc% engylpxy- pﬂ?n‘W’T v 8['%%‘ on honogeni zer at

set t PRyetfoy ohenogynelmbarirgrdinedl i quot s of merbranes (5
g/ nh—(ﬂ&;@bﬁéx@%xyﬂﬁfeﬂo@h@ﬁlﬂﬂpl;béﬁd|hé quid nitrogen until

used Th ay was.set up i n Beckman
deep3\gve'ls{?bugox?'5‘/)!1 "g me%nép'ﬁiaa es wwth a 15 total volune

of 28&€® luosbﬁrmaihﬁxyr@enqxwmths@mtj@mﬁi (concentration of
10" SBA2-Muoidds-keddtoxy-pRéroxynigiylpipaeine; and 50 pM

[ 125%—kz-gg(&x%%Eﬁugl[olp%éluéy%et&ﬁﬁﬂ@peﬁléfné odophenyl ) tropan- 2

bet a ter) (Perkin Elner,

NEX- Q‘ﬁ?‘eth@}%meﬂ@t)’) ehenylpmethyll-pipgring; / mml ). The reacti on

was  Bae@kitorgpisnogseinlPoiggitihgt i on 1; OL 9]9 Im'nut es at
roomte ated by filtration

t hr (Tﬂ% %R%A&%S@?%)%? 5‘% gt es using a Brandel

96- wedll Qp?"&t"@xy'%”??‘éﬁ’?l@@tp&e”d"&| ntillation fluid (100

é) t Wa-p1- adﬂa@butwnaw@mbky) e’aﬂfplmgﬁ? [élzstl] gl - ?5 was
ete eta Plate unt er.

Test 5?_%%2(:'&%&“%%h Xbae%lﬂgh 'Jf%cat e, and specific

bi ndPibl2eEeutiuieay)- %@“QXWeet'H’f}PPé?d@ch bet ween bi ndi ng
i Nt B¢1-[2pe-antnreetang)-plesegksthyt}ipiptididd; desi pr am ne.

Exceb[{@%ﬁo@%ﬂgggmﬁéﬂdﬁ@ﬁm‘e{h%?@dl%re used for data

cal culat1 on 0 val ues were

conv &tigdpere-6-methaxy Prt‘fé‘gxyﬁl BiperiinehdmetruthBYrSings of f
e quai[gyperidini3eyl-R-tri@tanethoxy-phshoxilametbyfleoyhdiliel ar e

fepoﬁﬁ{%ﬁlu&@b%tﬁd}y ﬁé?u'of?yt} Eﬂ%endﬁl-ﬂ'}qahg@b vr IHOD 2 Human

serotonin ast es of

ik SY5ERRetory HHep SOt R SRR Ton 1
atpharmepotitady acceDhlle agia addjipegeititedeof. The cel | past es were
resuspended in 400 to 700 m of Krebs-
BIOLOGICAL METHODS .
Compounds and salts of the invention can be assayed for their ability to inhibit a
norepinephrine transporter receptor, serotonin transporter receptor, or both the
norepinephrine and serotonin transporter receptors by, for example, using conventional
radioligand receptor transport assays. The receptors can be heterologously expressed in
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HEPES assay buffer (25 mM HEPES, 122 nM NaCl, 3 nM
K, 1.2 MM MgSHi 1.3 mM CaCl 2i and 11 nmM gl ucose,

wW@R003/0Z8258M t h a Pol yt ron honbgeni zer at Setti NBCTIHE2007/002445

30 seconds. Aliquots of nmenbranes (-2.5 ng/nL protein)
were stored in liquid nitrogen 35 until used. 93 WO
2008/ 023258 PCT/ 1 B2007/ 002445 Assays were set up in
Fl ashPl at es pre-coated with 0. 1% pol yet hyl enei m ne
(PElI') in a total volune of 250 L containing: test

conpoun concentration 10-5Mto 10-12M, .cel
oo B eSS e SR od My R STas Frabgars (e g ool
linklEaekBressqi dambifane otib¢ iransporteR@0¢ptorCiE amadés) of uskiié assays

arb BRGHLPA BRRichiIMfxRal ednpid gently agitated for 90
m nutes at room5 tenperature, and term nated by

renoval of assay volune. Plates were covered, and
bound [ 1251 ] - RTI - 5BIOh@SIGRIMETHARH usi ng a Wl | ac

gr i : ux tBet aHE’Jgéﬁ @r%ﬁﬁr%% _(hN;éa?kecegfamﬁ%wsdmer et run in
up at e na specit1cC n erlned._a ]
ai Fr efdates HRpRREP ARG 1 R 2 Gl Bt WiF o
huatpsenseinedhringtraarpactet GINFprexerpremxet Thaerl p@tegpvPad Prism
re?_@éfpér%@ﬂ @ zmle EE700 SR bf f(@bs-dﬂi-ﬂyog@y&hl}lpﬁédr&rhe@ﬂ -kt Hbsic
val ye e r T V ' e
R R e P ERPES 2 Dot R 2 Pl
1.5 8IRFaGs end ooy gepspait-biv)i with dlglyom®mogeytizegat Bsttingy NfoT
30"slebhbis NGOt S REbrans (5NRy/miKprofemMyerKistofedM lighd-nitidgen Uit
us%gl\/b Ki (nM 1 28 580 24 2.7 160 2 .17 10000 25 3.3
"3 2.2 1200 26 18 860 4 7.4 170 27 310 560 5 8.4
2800Thegingling a3@y wagset gp Bdtpcinpnglegp-weltpolypropylenepitesayith g
to%gﬁbiu n%é)g 850?%L1c5g’tai3ﬂagﬁes4 carQﬂouncg(c&?déﬁlraliQO&G 03M t0 " 0cell 10
5 12 34,16 2 12.8..7 Q 35
misapyhoge a0 e og s Gefstiosobienropdss Berd o g8y
adl gethd pstery (Peridy HoemNEXE72 spwifie agUity3z208 0Pmmalp The rragtipng3
wédinolibated By gehfle &ftatfdGordd minutes2ldom temperature and was
terminated by filtration through Whatman GF/C filter plates using a Brandel 96-well plate
harvester. Scintillation fluid (100 pL) was added to each well, and bound ['*[}-RTI-55 was
determined using a Wallac Trilux Beta Plate Counter. Test compounds were run in
- duplicate, and specific binding was defined as the difference between binding in the
presence and absence of 10 pM desipramine.
Excel and GraphPad Prism software were used for data calculation and analysis.
ICso values were converted to K; values using the Cheng-Prusoff equation. The K; values
(nM) for the hNET are reported below in Table 13.

BIOLOGICAL METHOD 2
Human serotonin (hSERT) Receptor Binding
Cell pastes of HEK-293 cells transfected with a human serotonin transporter
cDNA were prepared. The cell pastes were resuspended in 400 to 700 ml of Krebs-
HEPES assay buffer (256 mM HEPES, 122 mM NaCl, 3 mM KCI, 1.2 mM MgS0O,, 1.3 mM
CaCl,, and 11 mM glucose, pH 7.4) with a Polytron homogenizer at Setting 7 for
30 seconds. Aliquots of membranes (~2.5 mg/mL protein) were stored in liquid nitrogen
until used.

93



10

19 86 1900 42 3.6 110 20 4800 2400 43 0.7 2300 94 WO
2008/ 023258 PCT/1B2007/ 002445 21 4.9 72 44 4.8 82 22
wWa2008/p2B28b 8.4 29 23 5.3 28 46 2 320 47 10. 4rcRPE200%4®2445

61 >9200 49 6.1 25 50 5.5 60.3 51 27 7300 52 4 5200

53 3 7050 54 3 2700 -55 17 >10000 56 330 3800 57 58
>10000 58 1200 3990 59 4 6300 60 2 6600 61 140
>10000 62 68 >10000 63 140 803 64 17 860 65 7 2200
66 20 2900 67 6 3300 68 6 5800 69 4 5500 70 102 9700

71 2,6600 72 2 3300 73 4 >10000 74 11 >10000 75 760
>100t52YFavese %6@'”%“%%?)”?2??85%&@& é'i 'e”e/‘@““i@?q)
in21@800IUBE of TR 1k tHBEANg: Bt Bp6UIrB4ccBRer&a®n3VEN to BENBLO

ce11 %e%raﬁe@ 9?&950 ﬁ@ E5|] ?{9?’% (Bérklﬁ %ln?eQ 5NE><85727sp§§9c é’tﬁw% 2%&)0
Jriee I oo Hes eybgd s Sead B8 TRl S0 o9 11

temaé)@tuf’eOéhdiarrrﬁ’rW by 16ova@f 28A0ILbE2PI3Rs 386Eovel&3 antb
bokR® P25 Réh-SE0w b YR rminHusRg a BAE: HAK BEt48%e Counter. Test
compounds were run in duplicate, and specific binding was defined as the difference
between binding in the presence and absence of 10 uM citalopram.

Excel and GraphPad Prism software were used for data calculation and analysis.
ICsy values were converted to K; values using the Cheng-Prusoff equation. The K; values
{nM) for the hSERT are reported below in Table 13.

Table 13. :
hNET hSERT hNET hSERT

Ex. No. Ki (nM) Ki (nM) Ex. No. Ki (nM) Ki (nM)
1 28 580 . 24 2.7 160
2 17 10000 25 3.3 72
3 22 1200 26 18 860
4 7.4 170 27 310 560
5 8.4 2800 28 6.1 300
6 16 360 29 5.3 130
7 2.7 350 30 15 230
8 10.3 159 31 8.4 101
9 3200 10000 32 46 120
10 10.1 2600 33 32 36
11 18 180 34 16 21
12 8.7 120 35 250 35
13 8.9 140 36 830 110 -
14 2.8 40.0 37 77 22
15 9.8 287 38 3.6 1900
16 2600 1700 39 802 . 110
17 12 63 40 75 14
18 54 620 41 3.8 210
19 86 1900 42 3.6 110
20 4800 2400 43 0.7 2300
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injected with 100 L of capsaicin (0.25% wei ght/vol une
(Wv) in 10% ethanol, 10% Tween 80, in sterile
saline). On Day 6, the PWI of the left hind paw
(contralateral fromthe injected paw) was determn ned
for each animal. Animals on Day 6 with PW < 11.7 ¢

reﬂﬂoupéd so° t hat| t hB9%ni il s fi'A eakh c?ﬁge had sT9%i | ar

nmetr3 PW valiages. 013610ay the4respon(ﬁs Wer e saose

1 + 10 £ A | o p=
supguta reuu:4 y Wit ||_‘5@20ug_ LM test—egnpotiia §6 K¢
of rat dev wWei nIJt in vehifkle Er VJare gdnLn st ered 1

vehi‘cl e [(10 'AL/ kd) «4%Re. frhe Wehicle %as phospidd e

buffered saline containing 2% CREMOPHOR(r) EL (BASF).
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Asaticdh emhodiradnt istaltempisund 6f IRWhUY &), uea praemasiticaigatagtableom
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( d r u@')‘)ther WPW‘%“&'B A&eaprugd PH:é’"B‘i'{%IHb@r q WaFBWFe‘d'G@'yt o the
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ﬁarnﬂmeltﬁ%ll;})%Mep%bP\éE;dtaedn%nVs%n faRoP ﬁaﬁﬂg ggﬁno chf] ﬁyﬁh Ki (nM)
DG NET I P Bl i 1 o s oot s i g s rom 0.
toddr mal i zed for vehicle controls, was determ ned usi ng
the fn%'llE@Neﬂﬂoéuﬂéﬂy|tl%hSEﬂﬁ'¢@i§tdetlaMhéa'aEéde3n Bsﬁhdg;egnym a

e o M R 36?“%0%5%@&

h$FeRciGrinM) dividel by hERT 1§f(nM) forgbls erimapovrals gEfsxafmples &i1¢Simay be
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reﬁﬁtéi&ﬂhsm%\ﬂdﬁ\?- gDMSS,d@(Slg\/I 148 hbAD blﬂdlﬂ{ﬂ-ass@' i9elnén a mtannfr
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! B R 51 1o o pp AP g s
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Meeli3aige! AHRSPRIYIWPS GHERLPUA BT SRSHIDEE 'W%OIQQ*\“@' M#ierae3- pr ot ocol
except with 30 ng/ kg of test conpound. For animals

dosed with the 30 ggj&@/{ .ﬁ% onmpound, the
contral ateral (i. LI # I'h D3 PWI val ues are
det er i ned %qpsgcm mduced mechanlcal allodyma rat model

On Day 0, male Sprague-Dawley rats (about 150 g each) in the dark cycle were placed in
suspended wire-botiom cages and allowed to acclimate for 0.5 hour in a darkened, quiet room.
The Day 0 paw withdrawal threshold (PWT) was determined on the left hind paw by Von Frey hair
assessment using the Dixon up and down method. After assessment, the plantar muscle of the
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activity (i.e., greater than 30% inhibition) in this
assay when dosed at 30 ng/kg. Alternatively, the
animals may be orally dosed according to the above
protocol with 10 5 ng/kg (or 30 ng/kg) of test
conpound. For oral dosing the vehicle is phosphate
buffered saline containing 0.5% _ .
righy iR R Basop§etersvitni0e el pigresaisin(RRAIE)veighiyolgms dy/TAMEENT Rihanol,
180 TRsh VWA siéalkd@me). are determned at 2 hours after the
si ng . R/ ' n f.th .0t OC
i QA PACE fie AV ERALA A Pl CoRcRY ot 80 P
deiermined frs Aanragimeb Apiels@8 Dy f il Ptiresx! 19 Wi cqngigered allodynic
re€UNpEY Ad wérs rédaiupsdEonied theaniial iéach csjemad Yinfkr rhdan PYEr values.

int ry .. T '
acceat BBy & e EoR AARAE U BAthcRRIB Bl 03y pohe test compons
Perikg et RedY Weiglitin vehislerRIWRT adminipdarehieRiels 14 rldkad Algne- The vehicle
waghotaterbufferad sdlimnhddatatning 2psCRENM OPHOR®I BC ¢RASFE Thatontralbteral (i.e.,
i { oY Mo - -
o bR et [eeShire e ot 3 holf HEARAL e e i i invsstisator
bliner! 1§ Hierdosing schame-&ot azk anigal. e B3y P RY Tapke yarsubipgied from the
Dsli B dmder RV uatde foraise thapy/lesdisedof tegedtatpalindae divamuéiatPyVT value

iy A o
cASA YA e ARRE FoArt T T eV B Vol vap SV Fom e Dey 7, 1
hga P@ftier, theptt relnkg doped of eettidlaoars thearatiep ateeayed aahiDetd P
T e
leps] (F5PIRS) ol elRgVRig PPRantR P A A S 5irPHIIELIOR S ety o pach animal,
narimelized foe mehiatecontr@8 w329 08k @ 28RE8e PEWiNngBe00E. 002445
P&k Wibitig\héftAllB%nﬁEalioﬁﬁ dits PWT- (drflg CONRAURMa PivTRehiEh)a

(1) "5 R7 R6 SRgA_ t I}J(hg?ﬂora

phar maceut i cal |y adeaptor Beaiede BEdi s s al t

t her &esf meangigeseriiinfibition of allodynia values for eight animals assayed per test

compound are shown in Table 14. Compounds in Table 14 exhibiting a greater than 30%
inhibition are considered to be active in the allodynia assay when administered as a single 10
mg/kg subcutaneous dose.

Table 14. Single subcutaneous 10 mg/kg dose on Day 7; measurement 1 hour post dose

Inhibition Inhibition Inhibition Inhibition
of of of of
Allodynia Allodynia Allodynia Allodynia
Ex. No. (%) Ex. No. (%) Ex. No. (%) Ex. No. (%)
4 43 6 16 8 22 11 9
12 88 14 48 23 65 25 77
29 11 44 18 45 1.0 - -

Alternatively, the animals may be subcutaneously dosed according to the above

protocol except with 30 mg/kg of test compound. For animals dosed with the 30 mg/kg of
test compound, the contralateral (i.e., left hind paw) PWT values are determined at 2
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i ndependently are H, (Cl-C4)al kyl, phenyl, or pyridyl;
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R8 independently are Hor F;, X2 is R2B R3B R4 R2A R7A
RIB R3A or R7c RRA, R2B, R3A, R3B, and R4

i ndependently are H, halo, (Cl-C4)alkyl, -CN, or
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5 moky (& éom'mW@hofttﬁgemipeundV\Fdrbrei dssing direbehicle @ phbspbbte bdffered saline

c&rﬁ'ﬁ?ﬁ/ ind6.5% "ﬁg& @C@?&é%% h%?éllg% (&%&?@q‘:@' ﬁ qw'éﬁ)(llm’ 809.5%d WT values

20 8/ 2325

are@ptepminey gy hours edier ds)single|dgsg: ky | |

- ( CLAB)aivély inengef(tiE3 @6y PIVD a:hlkgel are (i@mjred atdbout the time
cdr(egﬂ)o gﬁl\)r] @A thé( laﬁlﬂ%fee @?}Qw the fé@t%g?wgﬁunh rb% etermlned by one of ordinary skill

10 % opent enyl ene, 1, 2-cyc exeny
in ?ﬂa )al kyl ene, (Cl- C4)al kyl, (C3-C6) cycl oal kyl, and
q CIheSbmgotnds anmd@pmdlﬁnallyyacdeﬁtaﬁle @anis atdittontsaltsaiobredf of

th‘éhl'h/%ﬁtloh 4R pibihd off n'b(%%éphhﬁ’e &d%lén%ﬁ)‘hlnt éi%%lﬁont%%psalcﬁac h
ubstituted

nde ituted or s
R e bR s P L Ae RS sRim nEUAPGIDP PR o
firproystgia.i t ut ed or substituted with fron11_to 4
15 substid sspipbendShnd sdRS&E efftivd YIQRES Eé/es aﬁd Exsord&é’gjch

gg’ﬁésﬂﬁ‘” Igﬁrdeé%%teglylsoryer éﬁeei\l (nl_g yperefﬁlélty dlsefqgar
(ADhiEDFibramyelsirCreyropathEiRain, gyinary INCaH)iEHBe, anthechishphrerin  at
| eashi ﬂ!ﬁcéﬂﬁns@atenﬁzﬁaterﬁgﬁ)hcéﬁg& arﬁgp%ten%phﬁ%n ﬁl%hcaﬁ&g

mB § herséln are helﬂéby lncorporé%d by re?erence n tEelr en?rety for all purposes.
20 Examples used to illustrate embodiments do not limit the invention.
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2. A compound according to claiml1, or a
phar maceutically acceptable acid addition salt

R2A, R2B, R3A, R3B, and Ris halo, (C-C4)alkyl, or
20 -Q(Cl-4)al kyl; and the remai nder of R2A, R2B, R3A,
R3B, and R4 independently are H, halo, (Cl-C4)al kyl,
-Q(Cl-C4)al kyl. 3. A conpound according to claiml1,
or a pharmaceutically acceptable acid addition salt
thereof, wherein: 25 X2 is RFTA R7/B R7C ; and R7A,
R7B, and R7C i ndependentM% e H F, (Cl- C4)al kyl,

Whéids Bhey el oal kyl , - (Cl- C4) al kyl ene- (C3- C6) cycl oal kyl

-

phenyl, or -(Cl-C4)al kyl ene-phenyl; and X2 is not
-CH3. 100 WO 2008/ 023258 PCT/ |1 B2007/ 002445 4. A

-conpdEBPoREE S TAMME Qo claim 1, or a pharmaceutically

acceptable acid addition salt thereof, wherein: X2 is

R7a R7e 5 R7G ; R7A and R7B are taken together with

the carbon to |chthey are attached to forma

( C3- 06) cyBP LiR%nd R7C is H 5. A conpound

according t R'zs2, 3, or 4, or a

phar maceut i e acid addition salt

t hereof, wherejn isf Napd R6 is Hor -CH3. 10 6. A

corrpound acg(gﬂjl ng to 1, 2, B, or 4, or a

pharmaceuti Cal |y acceptaple acid addition salt

thereof, wherein X1 is CGRl; RLis Hor F, and R6 is

H F, CI -CH3, -CF3, -0OCF3, or -OCHS. 15 7. A

corrp@flﬁﬂil’aﬁ'@?@@ﬁ@@"ﬁgcqeeta@? afigreddition saltthereof, 5 or 6, or a

phar wiegantt i cal | y acceptabl e acid addition salt

ther,e e 5B are each H 8. A
oﬁ‘&%at%{acfgg afboﬁ% gBrrs 1, 2, 3, 4, 5 or 6, or a

p h ar R%ﬁ:em:t R%hdlepencﬁmmm HC £C atiyt] phetyl, bi myridysal t

ther)c?pifs V\,her1e| n RS5A i s unsubstituted (Cl-C4)al kyl,

Nor C-R

RlisHor halo;
RO independently is H, halo, (C-Cy)alkyl, or -O(C,-C,)alkyl;
R’ and R8 independently are H or F;
X2 is
R2B

4 R7A§;‘1
4 2A
R R <

R3A or R7C

R2A, RZB, R3A, R3B, and R4 independently are H, halo, (C4-Cj)alkyl, -CN, or
-O(C4-Cy)alkyl, or R2A and R3A, or R3A and R4, may be taken together
with the carbons to which they are attached to form a
1,2-cyclopentenylene or 1,2-cyclohexenylene;

R7TA and R’B independently are H, F, (C1-Cy)alkyl, (Cs-Cg)cycloalkyl,
-(C4-Cy4)alkylene-(Cs-Cg)cycloalkyl, phenyl, or -(C4-C,)alkylene-phenyl, or
R7A and R7B optionally may be taken together with the carbon to which
they are attached to form a (Cs-Cs)cycloalkyl;
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20 unsubstituted phenyl, or unsubstituted pyridyl; R5B

is H and the carbon to which R5A and R5B are
w@raaokeas i s a second chiral carbon atom 9. APCDIRROUMEH2445

according to clainms 1, 2, 3, 4, 5 6, 7, or 8, or a

pharmaceutically acceptable acid addition salt

t hereof, wherein the stereochem stry is (S) at the 25

first chiral carbon atom 10. A conpound according to

claim1, wherein the conpound is selected fromthe

group consi sting of:

(9 -127-C|(|2 HNEH(D G, (Gatd)elclqatiein Ry . BkyrepeKGs CoBy¢igalyler i d

in-3-y

(9)-2-(4 Rk (3138%%%9 %ﬁe'nox%' il Riper ¢

) 5agh orfeR hERPPeTIgHERs A0 SD08T

PCT/ | B2003,jdDQR &A% 6)cycloalkyl, and -O(C+-Ca)alkyl independently is

5 (Sé 2-(2- ltan LR Qfeéom%w&{kedm@rﬂem)to 6 sEmRktMts 3% (pi per i di
n-3-yl net hox
(S)- 920'@ By ?ﬂ "%X‘PﬂlyLfd‘r“f&dbﬁwgtﬁ%%f)“b%'t%dt% 1P eri di
n- 3- yl metdubstients®r i di ne; 5
( S) H‘ér%qulé dlsHiRfiRieel BeR8¥ikeSnitieiohy1 to3-s(iptierts /T;n- 3-y

(S) @C e§ ‘%r@?ﬁé:r Archs: ﬁ%?%'&(y? QH l¥(H?y oXy- py

10 ridine; -N(CHah

n- 3- yridi ne
(S)-2- (4-&@%@%% ®Bhenoxy) - 6- net hyl - 3- (plperldln 3-yl
et hgiardin ByEdstbrmeer R HEA, R2B, R3A R3B, R4, R6, R7, and R8 is not H;
(S)-2-(3- cmﬁﬁw)phenoxy) 6- et hyl - 3- (plperldln 3-yl met
hoxy) - pyr #wiids not (&s. 2- (3, 4-d
15 i chl or o- phenoxy) - 6- met hyl - 3- (pi perid
|n 3.yl met hox
( S)- é%(irap%mg é/ck %g;td(g @ﬁ(&r )?)ph%rmaceLHc?lly acc€;r))tlatr>)k(ae ?(I:ld addition
i n- 3safjtheseafldiei™ pyri di ne; o
(S)-g2(2-chloro-4-fluoro-phenoxy)-6-methyl -3-(piperid
i n-3-yl" met hoxy)- pyridine; 15
(S)-2-(4-8f of 0- 3- f | uor o- phenoxy) - 6- net hyl - 3- (pi peri di

[
N
—~
NS
(@]
=
(@)
=
(@]
N
—h
c
(@)
=
o
©
>
D
>
(@)
X
<
~
©
>
(9]
>
(@)
X
<
3

ethyl]-mi peridine;
(S) - RY{ 4-h| oR: 2- (4 chloro 2- met hoxy- phenoxy) - phenoxy

met hyl ] - peperi dife ﬁZB R3A R3B and R4 is halo, (C1-Cs)alkyl, or
(S)-3-[2-(4-chl oro- 3 met mé p enoxx) % trlnluoronethy

20 | - phem@xzatkgydnt thepemeatwdedof ,and R
(S)- %dL%nﬁQL@E% H?h£|8 (F: de'ﬁa’u@r @r-@?(t:h@
- phenoxy noxymet hyl T - plperldlne or a

pharmaceutically acceptable acid addition salt
3t her @afompound according to claim 1, or a pharmaceutically acceptable acid addition

salt thereof, wherein:
25 T X2is
R7A

R7B
R®  .and R7A R7B, and R7C independently are H, F, (C4-

C)alkyl, (Ca-Ce)cycloalkyl, -(C1-Cy4)alkylene-(C3-Ce)cycloalkyl, phenyl, or
-(C4-C4)alkylene-phenyl; and X2 is not -CHas.
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25 11. A conpound according to claim1, wherein the
conpound is selected fromthe group consisting of:

w@ 3)080232488 f | uor o- phenoxy) - 6- et hyl - 3- (pi peri d PEF/B2907/002445

met hoxy) - pyri di ne;
(S)-2-(4-fluoro-phenoxy)-3-(piperid i n-3-yl
nmet hoxy) - pyri di ne; 30
(S)-2-(2, 4-di fluoro-phenoxy) - 3-(pi peridi n-3-yl met hoxy)
- pyridi ne;
(S)-2-(3-chl oro-phenoxy) - 3- (pi peri di n-3-yl net hoxy) - pyr
idine; (S)-2-(3,4-d iuoro-phenoxy)-3-(piperid
4.1 N- 3a YdrigaliltacEdrdipy fol ofhir &, 0r a pharmaceutically acceptable acid addition
(S) Sa‘ltghe{e%pbvggrgm 4-f | uor o- phenoxy) -3-(piperid i
pyri di ne;
(S) -22i62, 6-di f | uor o- phenoxy) - 3- (pi perid
- 3-yl nef hoxy) - pyri di ne; 35
(S, Skra2- phenoxy- 3- ( 1- pi peri di n-3-yl - propoxy) - pyri di ne;
(S) y- 3- (phenyl pi peridin-3-yl-nmethoxy)-pyridin

P SBer 59 to which th
PCT/ | B3007/ 0 242’@’ 5*}%‘5%@&%%(8@%% §ar})°npgwr ich they are

n- 3- yclacrﬁsatt@mw)a(@wewumcyl and R7C is H.
(S) - 6- et hyl - 2- phenoxy- 3- (pi peri di n- 3- ylnethoxy)-pyrid
ine; (S)-3-(2-phenoxy-phenoxymneth e i ne;
5(5) Acgmpound aespEing I HIHD k7 %r?éﬁc?kﬁﬁ%% H‘g?a?’“ﬁ"%"’e“f’?p&?%ee;
1 d R8s H or -CH.

(S) %c'cﬁdgnorl aetth%eeorflzvglerg;?yx ﬁsgﬁgxy) ISet?ﬁryl ] - pi peridi ne;
(S)-3-[(S)-1-(2-isobut oxy-phenoxy) -et hyl ] - pi peridi ne;
6(S) - Bc@rﬁ;&pﬂd adc2rdg1g dd ddoms yla’rétméwaph@n@w)icaél apgetagig pe

ridin )

(S) - %C'CE adfion sighersal B d5 GBSt Sr TR e B B i

ne; -CHs, -CF3, -OCFj3, or -OCHa.

(S)-3-[2-fluoro-6-(4-fluoro-phenoxy) - phenoxynet hyl ] -p

peridi
7( S)- éCP'QPC(L@‘C’)&“C&["MQJ%?‘%%EHe2n8’xy? % St 9T GSPEATERANEAY et hy
pl Q@c@%tgblg 86id addition salt thereof, wherein R5A and RPB are each H.

S)-3-[3-fluoro-2-(4- f1 uor o- phenoxy) - phenoxynet hyl ] -p

perldlne

82- [ { ARympount genoesirg-toreleime 132, BHe A §} 2 eRPaFAFRIIFHY n- 3- yI
-meth 5A
2-[ ( é/cektaper Clg noetg A S%m? ?rﬁsf @e{em u'?)}J %S#g?tlﬁué%?y(cbﬁgar:gy;(y}
- met Qydubstiytéd sheR@, or udstbgitutedl ppit; Rﬁ% &WH; iaoéihe yarbon to which
accepggble id addition salt thereof, 12.
phar fac 80 R 2 pre caRhd S RiSePNE BHiEHGAdoR glog corrpound
according to clainms 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or

11 (Ncoﬁlgr Ind.a %&ﬁ tb EIQI 3?1 rr%l?gﬁ{gf @bl @r 8261 éjph@ﬁlﬁialcEdti@QIy
eXCI 'gp@mablezaeld fgdltlogsc@ ?re%{ 15?1 a eée%,:%ﬁ? Q%) at the
cl ai misst dhiralkarbdn atbm. 5, 6, 7, 8 9, 10, or 11, or a

pharmaceutical |y acceptable acid addition salt
t hereof, in the nmanufact

Oy eath q?@pwrwraa?ﬂ/%w@gtpa'% Wﬁa"gf"ﬁ% °6‘P°‘5‘% ﬂ*teddm the
accorgthupgonststied &fi s 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or
11, or a (g)2 (2-methoxy-4-methyl-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-
pyridine;
(S)-2-(4-chIoro-2-methoxy—phenoxy)-6-methyl-3-(piperidin-3-y|methoxy)-
pyridine;
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11.

pharmaceutically acceptable acid addition salt

t her eof

WO e@annes osteoarthritis or

in the manufacture of a medi canent for

Use of a conpound according to clains 1, 2, 3, 4, 5,

6’ 7’ 8’

9, 10, or 11, or a 30 pharmaceutically

acceptable acid addition salt thereof, in the

manuf acture of a

medi canment for treating a di sease or

di sorder selected fromthe group consisting of:
attention deficit hyperactivity disaorder; neuroEat hi c

pai n; anxXPE-chiRsprfasdypienoxyfymeliy 3 Biperidisn-ymet

o)
pyridine;
(S)-2-(4~chloro-2-fluoro-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-
pyridine;
(S)-2-(2,4-difluoro-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-6-methyl-3-(piperidin-3-ylmethoxy)-2-p-tolyloxy-pyridine;
(S)-2-(4~ethyl-2-methoxy-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-
pyridine;
(S)-2-(4-chloro-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-2-(3-chloro-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-pyridine;
(S)-2-(3,4-dichloro-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-pyridine;
(S)-2-(2,4-dichloro-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-pyridine;
(S)-2-(2-chloro-4-fluoro-phenoxy)-6-methyl-3-(piperidin-3-ylmethoxy)-
pyridine;
(8)-2-(4-chioro-3-fiuoro-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-
pyridine;
(S)-3-[4-chloro-2-(4-chloro-2-fluoro-phenoxy)-phenoxymethyl]-piperidine;
(S)-3-[4-chloro-2-(4-chloro-2-methoxy-phenoxy)-phenoxymethyl}-
piperidine;
(8)-3-[2-(4-chloro-2-methoxy-phenoxy)-4-trifluoromethyl-phenoxymethyl]-
piperidine; and
(S)-3-[4~chloro-2-(2-fluoro-6-methoxy -phenoxy)-phenoxymethyl]-
piperidine;

or a pharmaceutically acceptable acid addition salt thereof.

A compound according to claim 1, wherein the compound is selected from the

group consisting of:

(S)-2-(4-fluoro-phenoxy)-6-methyl-3-(piperidin-3-yimethoxy)-pyridine;
(8)-2-(4-fluoro-phenoxy)-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-2-(2,4-difluoro-phenoxy)-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-2-(3-chloro-phenoxy)-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-2-(3,4-difluoro-phenoxy)-3-(piperidin-3-yimethoxy)-pyridine;
(8)-2-(2-chloro-4-fluoro-phenoxy)-3-(piperidin-3-ylmethoxy)-pyridine;
(S)-2-(2,6-diflucro-phenoxy)-3-(piperidin-3-ylmethoxy)-pyridine;
(8,S)-2-phenoxy-3-(1-piperidin-3-yl-propoxy)-pyridine;
(8)-2-ethoxy-3-(phenyl-piperidin-3-yl-methoxy)-pyridine, stereocisomer A;
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12.

13.

14.

15.

(S)-2-phenoxy-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-6-methyl-2-phenoxy-3-(piperidin-3-ylmethoxy)-pyridine;
(8)-3-(2-phenoxy-phenoxymethyl)-piperidine;
(8)-3-(4-fluoro-2-phenoxy-phenoxymethyl)-piperidine;
(S)-3-[(S)-1-(2-benzyloxy-phenoxy)-ethyl]-piperidine;
(S)-3-[(S)-1-(2-isobutoxy-phenoxy)-ethyl]-piperidine;
(S)-3-[(S)-1-(2-cyclobutylmethoxy-phenoxy)-ethyl]-piperidine;
(8)-3-[(S)-1-(2-cyclohexyloxy-phenoxy)-ethyl]-piperidine;
(S)-3-[2-fluoro-6-(4-fluoro-phenoxy)-phenoxymethyl]-piperidine;
(S)-3-[2-(3,4-difluoro-phenoxy)-6-fluoro-phenoxymethyl]-piperidine;
(8)-3-[3-fluoro-2-(4-fluoro-phenoxy)-phenoxymethyl]-piperidine;
2-[{(R)-2-fluoro-6-methoxy-phenoxy}-(S)-piperidin-3-yl-methyl]-pyridine;
and
2-[(S)-piperidin-3-yl-{(R)-2-trifluoromethoxy-phenoxy}-methyl]-pyridine;
or a pharmaceutically acceptable acid addition salt thereof.

A pharmaceutical composition comprising a compound according to claims 1, 2,
3,4,5,6,7,8,9, 10, or 11, or a pharmaceutically acceptable acid addition salt
thereof, and a pharmaceutically acceptable excipient.

Use of a compound according to claims 1, 2, 3,4, 5,6,7,8,9,10,or 11, ora
pharmaceutically acceptable acid addition salt thereof, in the manufacture of a
medicament for treating fibromyalgia.

Use of a compound according to claims 1, 2, 3,4, 5,6,7,8,9,10,0or 11, ora
pharmaceutically acceptable acid addition salt thereof, in the manufacture of a
medicament for treating osteoarthritis or rheumatoid arthritis.

Use of a compound according to claims 1, 2, 3,4, 5,6,7,8,9,10,0or 11, ora
pharmaceutically acceptable acid addition salt thereof, in the manufacture of a
medicament for treating a disease or disorder selected from the group consisting
of: attention deficit hyperactivity disorder; neuropathic pain; anxiety; depression;
and schizophrenia.
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