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5- HTI A RECEPTOR [ 0001] Throughout this application,
various publications are referenced. The disclosures
of these publications in their entireties are hereby

or o PLPERA Y. Hilﬁ?ﬁﬁéﬁ\?ﬁ WA@'“ TS AND prisoRs TS OF THE
known to those skilled & ‘BTOtI‘he date of the

i nvention described and clalned herein. [0002] This
pdPeditl di Ibraghew this applicatometasiquaipublicationsarg pfeeanced.oThe

LGRS ofah e B AR S BGRB8 0 R Rbtareg oy
t hrefepaice Mito Gigis %ﬂmm@r intdi@erpatiadie fdil¢ aés@ﬁbé the stdte bf the art as
appears in the S. Patent and Trademark O fice

paingtn tpithese skilled Bwreds as of the dakrepiifie mveniden @%ﬂb@ﬂya@rrdalmed
akkfé{ﬁ‘opyrl ght rights what soever. FIELD OF THE
| ON [0003] The present invention relates to

I e e e e Ry e

5 prBid &idie CERL @pyri to&@l@ﬂh&ttﬁ) abjdctagonithd facsiffiRSeproduction by
conpounds are useful in treating central nervous

SPBY R o té%?@témsdocgmew o Shecpagant dls_ﬁkosalir% & Heppoarg ﬁ)(‘ihétli{fs Patent

OO e A R B B S e e P YR b

phapyr@ﬂmtghtsavheamewmty In particular, certain
N-aryl piperazine derivatives act on the central

nervous system ( CNIERD OFHIY INVENHONXeceptors. I n
phar macol ogi cal testing, it has been shown that the

C $0008]n NTBE plesdit mﬁkﬁﬁdnﬂl%lzcd@f td@d%l@@eﬁbﬁﬂ-ﬁlﬁbndme compounds.
eptors of the HT1A type. .. Many of the N-ary
%@ COPIPRBnG e V%Feﬁiﬂ\ﬁéé I&"m temhna%catgiw*ﬁt m%ulylmizHTm receptor

a I

%f%/%%“%%%ﬁd oitifts. Ll BRI b ottt Rl ofitrabervous
6 sYBESN480rddds, lsﬁ(’:h %%gnﬁmn@@,oﬁﬂé’r,s, ‘armbtﬁ d8Rled36nd deptession.
PCT Publication No. WO 97/03982, the discl osures of
whi ch are i ncor pPBACISERIOUND rOBFYTHE BN VEBNEFIONI005]
Phar maceuti cal conpounds that interact with the 5-HT1A
r §808d] or Gewain D afylibiperizineeiativativesdmsseas pRinyhadéutical activity. In
centyr nervo )iiSt emdis rders such as cognition

dPaicaidp.certal DiReEBA g §“’a§|‘f€§ & pp dlasreafal ngygous system
P{ERSHby biEY ﬂo%UH‘I‘%&bfo?Qt Bk Bmacological testing, it has been shown

that the certain N-aryl-piperazine derivatives bind to receptors of the 5-HT 4 type.
Many of the N-aryl piperazine derivatives exhibit activity as 5-HT 4 antagonists. See,
for example, W.C. Childers, et al., J. Med. Chem., 48: 3467-3470 (2005), U.S. Patent
Nos. 6,465,482, 6,127,357, 6,469,007, and 6,586,436, and PCT Publication No. WO

97/03982, the disclosures of which are incorporated herein by reference.

[0005]  Pharmaceutical compounds that interact with the 5-HT4 receptor are
useful to treat a wide variety of central nervous system disorders, such as cognition
disorders, anxiety disorders, and depression. The present invention is directed to
novel 5-HT antagonists and agonists, which would be useful for these and other

uses.



novel 5-HTI A antagoni sts and agoni sts, which would be
useful for these and other wuses. W 2006/ 135839
WOCHI6USA306/ 022719 SUMVARY OF THE | NVENTI ON [ @00A}S2006/022719
one aspect, the invention provides conpounds of the
Formula (I): R2 Rl R12 R11 R3 N Ra R13 R14 N Ro Rq

\ / NNN\ / Rs RgUR% { Bﬁ and
pharmaceutically accepta Its t hereo V\,herel n R1,

R2y R {/
90ty P o oy gy e o 0
(d-¢C6) - al kyI (d -C6) - hal oal kyI (C2-C6) - al kenyl , or

(C2- C6)-al kngyl Ral ogen, -CF3, -NO2, gCN, ¢ 5,
- OS02R25, -SRA5, -/S02R25, - S02N(R25) 2, \- N(R

C(O, -COR25, s TORR25, -NR25C02R25, -
NR25CON( R; or WCON( R25)R; RBa and, Rafar e \pach
i ndependent | y -H or -CH3; And s -H\ linear or

(C2- CB) - aly

R4 -OL N N -3/N R9) --< R5\JR6y '
pharmaceutically acceptable safts thereof vvherel n R1,
R2, R3, R4, R5, R6, R7, RS, R9(I)R|o R11, R12, R13,
R14, R15, and R16, are each i hdependently -H,

(d-Co) ). C6) - al kenyl , or

(C2- (:6)ana %"f&ﬁé‘i*’% t%??ﬁ%}%%%‘?ﬁozzng al kynyl ,

hal 02R25

; goggRg gWhe gg%«( ﬁg%zm R R, By, Ro, Rig, Ri, Ruz, iw,?{m, Ris, and Rys,
are each independently -H, (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (C,-Cg)-alkenyl, or (Cs-

Ce)-alkynyl, halogen, -CF3, -NO,, -CN, -ORjs, -OSO5R25, -SRs5, -SO;R 55, -
SO2N(R25)2, -N(R25)2, C(0), -COR2s, -CO2R25, -NR2sCO2R35, -NR25CORys, -
NR25CON(R25)2, or -CON(R25)q2;

R, and Ry, are each independently -H or ~-CHz; and

Ros is -H, linear or branched (C;-Ce)-alkyl, (C;-Ce)-haloalkyl, (C,-Cg)-alkenyl,
or (C,-Cg)-alkynyl.

[0007]  In another aspect, the invention provides compounds of the Formula (I’):

Ra R1 Rio R4
Rg / N Ra Rz R14 N/ \ Rio
Ry N N N Rg
\__< -
Rsg Rg Rb Ris Ris R7 Rg

I’
and pharmaceutically acceptable salts thereof,

wherein Ry, Rz, R3, R4, Rs, R, Ry, Rg, R, Rig, Riy, Ri2, Rys, Ris, Ris, and Ry, are
each independently -H, (C;-Cg)-alkyl, (C;-Cs)-haloalkyl, (C2-Cs)-alkenyl, or (C,-Cg)—
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-N(R25) 2, C(O, -COR25, -C2R25, -NR25CO2R25,

- NR25COR25, -NR25CON(R25)2, or -CON(R25)2; Ra and Rb
wanecast’oi ndependently -H or -CH3; and R25 i sPEHUS2006/022719

| i near or branched (d -C6)-al kyl, (C1-C6)-hal oal kyl,

(C2-C6) -al kenyl, or (C2-C6)-al kynyl; and where n is

analkynlygdRlogh#, OEDFQL NO,2-CN,00R8], DB@R%'; tﬂst,a’SpERESs 'S@ZN(st)z,

i nvention 8rOV| des conpounds of the Fornula (")

R| -N&R2)RE(0), REOR2RCRul 5,1Nﬁqsfﬁ@zﬁzsRNst?JORzNFNRR@ON@zs)z, or

(ﬁé R16 R3 1" and pharnmaceutically acceptable

salts Peof, wherein Rl, R2, R3, R4, R5, R6, R7,

R7,, Rﬂ?\adﬁﬂRbHr@eath]ﬁdepEﬂc%ntlﬁlﬁ or EU.‘Hg, M5, and RI16,

are each |ndependently

Co) - a

(O - 05)Radl Shliwgar or@@mhg;( r(}‘(@ﬂl%yl (g‘rlyC(,)—haloalkyl (C2-Ce)-alkenyl,
( hal ogen, -CF3, -NO2, -CN, -OR25,
%@%ﬁ&k@ od, S2R25, - SO2N(R25) 2, -N(R25) 2,

~VQER2 B is mﬁ%@%ﬁomN%M@S - NR25COR25, -
NR25C(]\I( R25) 2, or -CON(R25)2; Ra and Rb are each
| 10e08indent anotherlagect, Gddnvédtnipsovidits @inpounéest the Formula (I7°):
branched (d -C6)-al kyl, (d -Cs)-haloal kyl, (C2-C6)-
al kenyl, or (C2-C6)-al kynyl and where the pi peri di ne
group can be attached to the nonhetero atom contai ni ng
ring of the qgwi nolirRne t hrough positions R7,
or R9. 3 WD 2096/ 135839 PCT/ US2006/ 022719
anot her aspect i nvention provides co ds- ot
t he For nmul Ra R Ria

aval

Rio

I”
and pharmaceutically acceptable salts thereof,

wherein Ry, Rz, R3, R4, Rs, Rg, R7, Ry, Rg, Ro, Rio, Ri1, R12, Ry3, Ri4, Rys, and
Rys, are each independently -H, (C;-Cg)-alkyl, (C;1-Cg)-haloalkyl, (C,-Cg)-alkenyl, or
(C2-Cg)-alkynyl, halogen, -CF3, -NO,, -CN, -OR3s, -OSO5R 5, -SR25, -SO2R 15, -
SO2N(R25)2, -N(R25)2, C(0), -CORgys, -CO2Rz5, -NR25CO2R5, -NRsCORys, -
NR25CON(R35)2, or -CON(R25)2;

R, and Ry, are each independently -H or -CHs;

Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cs)-haloalkyl, (C2-Cs)-
alkenyl, or (C»-Cs)-alkynyl and

where the piperidine group can be attached to the nonhetero atom containing

ring of the quinoline through positions R7, Ry, Rg, or Rg.



R2 R1L RI2 R3 NRa RIL3 RI4 N RRi NNNRO\4 R R5

R6 R15 R15 RO. (l1"a) and pharnmaceutically acceptable
weabdegi3sdzer eof , wherein RlL, R2, R3, R4, R5, R6PCRIS2006/022719

R8, R9, Rio, RIl R12, Ri, R4, R15, and Rl16, are

each independently -H (d-C6)-al kyl, (d -

C6) - hal oal kyI (C2-C6) - al kenyl, or (C2-C6)-al kynyl,

hal ogen, - - N2, -CN, CR25 - OS02R25, - SR25,

g A ﬁ%@@m%%@ 8&%‘% og’%f%gs of iORBRRula (I”a):

- CON(R25) 2; Ra andr,Rb are each independently -H or
-CH3; and R2§ is/-H, or linear or branched Rez

(A -C6)-al kyl, C6) - hal oal kyl, (C2-C6)-al kehyl, or
(C2- C6) - al 8 n VO 2006/R;351§39R1PCT

[0010] In ano her aspect,

compounds of t or mu [1):

R4 N R19 g (11 )

accept abl e sa er epf ,

R17, R18 and re e

al kyl, (G - qal kyl ,

(C2- 06) al kynyl hal ogen, -

- 0S02R25, - SR25, - SO2R25, R25)2 CN(R25) 2, (O,
-COR2S, - C02R25, -NR25002R2 NstcORz

- NR25CON( R25) 2, or CO\l(R25)2 Ra and Rb are each
i ndependent |y - HaB¢ ph@p@ceutlcally acceptable salts thereof,

wherein Rj, Ra, R3, R4, Rs, Rg, Ry, Rs, Ro, Rio, Ri1, R12, Ris,
Ri4, Ris, and Ryg, are each independently -H, (C;-Ce)-alkyl, (C;-
Cs)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Ce)-alkynyl, halogen, -CFj3,
-NOgy, -CN, -OR;s5, -OSO2R 25, -SR25, -SO2R25, -SO2N(R25)2, -N(R25)2, -
C(0), -COR3s, ~COzR 25, -NR35CO2R 25, -NR25COR3s, -NR2sCON(R25)2,
or ~-CON(Ras)2;

R, and Ry, are each independently -H or -CHs; and

Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-

Cs)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cg)-alkynyl.



R25 is -H or linear or branched (G -C6)-al kyl,

WO 200€13588) - hal oal kyl , (C2-C6)- al kenyl, or PCT/US2006/022719

(C2-C6) -al kynyl; and R41 and R5 cannot both be
hydrogen. [0011] In a further aspect, the invention
provi des conpounds of the Formula (I11): Rl12 Rl11 Ra
R13 R14 Nf RIO R99--N\--< NN RO Rb R15 R16 R7 R5
(1'11) and pharmaceutically acceptable salts thereof,
wherein RO9 is selected from 5 WO 2006/ 135839
P19193200BY gt 9spedt, the-invertionroviRkOcompRRBdRIUhSFeERula (I1):
R21 R22 R26 R27 R29 R30 S o,N R28 R28 R2s Rao R2s
R30 and wherein R7, R8, R9, R10, R11l, R12, R13, R14,
R15, R16, R20, R21, R22, R23 4, R26, R27, R28, R29,
and R30 far & each Egdependgﬁfj&\y"- |, (C1-C8)-al kyl ,
(C1l-Co) - oal . (C2- Co)N\_ad Répyl, or

(CZ-%2 -NO2, -CN, -OR25,

y N eR25) 2, - N(R25) 2,
, BNR25C02R25, - NR25COR25,

- NR25CON( R25) 2, or -CON(R25)2; Ra and Rb are each

i ndependently -Hor -CH3; R25 is -H, or l|inear or

branched (d -C6)-al kyl, (Cl-C6)-hal oal kyl, (C2-C8)-

al kenyl, or (C2-GC6)-al kynyl . (10

and pharmaceutically acceptable salts thereof,

wherein Ry, Rs, Ris, Ris, R17, Rig and Ryo are each independently -H, (C;-Cg)-
alkyl, (C;-Ce)-haloalkyl, (C,-Cs)-alkenyl, or (C,-Cg)—alkynyl, halogen, -CF3, -NO,,
-CN, -ORys, -OSO2R35, -SRys, -SOzR25, -SONR25)2, -N(R25)2, C(O), -CORys,
-CO3zRz5, -NR25CO3R25, -NR25COR32s, -NRosCON(R25)2, of -CON(R25)2;

R, and Ry, are each independently -H or -CHj;

Ros is -H; or linear or branched (C;-Cg)-alkyl, (Cy-Ce)-haloalkyl, (C2-Co)-
alkenyl, or (C;-Cg)-alkynyl; and

R4 and Rs cannot both be hydrogen.
[0011]  In afurther aspect, the invention provides compounds of the Formula (III):

Ryz Ry

4
Ra R13 R14 N \ R“[O

Rgg —N N N Rg
Rb Rys R Rz Rg
§11)}

and pharmaceutically acceptable salts thereof,

wherein Rog is selected from:



[0012] In yet another aspect, the invention provides

conpounds of the Formula (1V): R32 R31 Ra R13 R14
W32006/1%583R33 N\ R3s -3 --< N IN R34 R35 Rb ReETRE2006/022719

R36 R38 7~ T R37 (I1V) and pharmaceutically

acceptable salts thereof, wherein Xis CR25, N, 0 or

S, Yis CR25, NRZ or S V\/lyh—\he provi so Aat

when X is CR25, i»x3not N,

R32, R33, RBd~F

i ndependent |y 520 558 X

(Cl1- C8) - al kyk,/ (TlL- C65- hal oal k

(C2- C6) - al kynyl, Ral ogen, ,

- OS02R25, - SR25, -802R25 -S02N(R25) 2, -N(R25)2, C(O),

- COR25, -(002R25, -NR2EOSPR25, - NR25CORR5,

- NR25CON( R25) 2, or - CONLR25)2; Ra andQRbyare each

i ndependently -H org, -/ | i near or

branched (C1-C6)-al kyl, 1- OG)-haﬁ*z, (C2-Co) -

al kenyl, or (C2-C6)-alrkyny;,, [0013] | another aspect,

t he corrpounds and pharmaceutically acF@%ptpabl e salts of

t he conpounds of Formulas (1), (1), (I"), (I"a),

( khd wherdih) , and (I1V) are al so useful when for nul at ed

22”322 lﬁgﬁg%gﬁﬁ}{lé’ lexﬁﬁﬁﬁélsag ﬁ??ar Fﬂacéﬁ 236 ailfz‘f Ras» Rar,

B3 latSeaeh ifidépende i OHNES - (OJ) aﬁqﬂmﬂlﬁ)@bboalkyl (C2-Cy)-

B | 1]
éﬁﬂﬁeﬁﬁb @u£¢:c§ )")?Iky(a}f]eh%l?&%l eéEaer@r“CN -OR3s, -OSOaRos, -SRos, -

SO2R3s, -SON(R25)2, -N(Ros)2, C(0), -COR2s, -CO2R35, -NR25CO2Rp5, -NRpsCORos,
-NR25CON(R25)2, or -CON(R25)2;

R, and Ry, are each independently -H or -CHj;

Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cs)-haloalkyl, (C2-Ce)-
alkenyl, or (C,-Cg)-alkynyl.

[0012] In yet another aspect, the invention provides compounds of the Formula

av):

{w{ﬁ_&

and pharmaceutically acceptable salts thereof,

wherein X is CRos, N, O or S; Y is CRys, NRys, O or S; with the proviso that
when X is CRys, Y is not N;
Ri3, R4, Ris, Ris, Ra1, Raz, Rz, Rag, Ras, Rsg, Raz, Rag and Rag are each independently
6



[0014] In another aspect, the conpounds and

phar maceutical ly acceptable salts of the conpounds of
woeaoowaksso (1), (1), (1"), (1"a), (1), (I11), rpamas¢dow)n22719

are useful as 5- HT1A receptor agonists and

antagoni sts. [0015] In another aspect, the

phg! g&&ggglagﬁgl gﬁ%%ﬁédﬂ?ﬁs stf@rau@hyg oPRE-Cf-allPiSR, halogen,

conp ar rraceut | ca "'y acceptabl e 'sal'ts of

ce@PnuNds, -GN, FRBLHOBORE), ~SR1s, 3SO2Rb3; }SONRay),, NKst)z, C(O)

i B NGy e R pk e CERRIS G sE RN

provi des agRhods eé&lrma &:%ﬁHérfﬂEr 7 & dHLAude! at ed

di sorder’, conprising adm ni stering to a patient in
need t Res soH; emdinear ardranched f@nece)@dlﬂxio@qc@s)@ﬁloalkyl (C2-Ce)-

ph c call y. ac ept abI e salts of conpounds of

F&ﬁﬁ‘?ﬂnﬁla {‘#Zéwk 3! C(1"a), (11), (111), and
00 S oS B e s
[

5H¥F°re}‘!13]&‘|315r2’2‘ & %FQ@&ME@BHB‘ qes, (fl”’f, (P’ﬁgqtl!)ml@, and (IV) are also uscful

sor der, admi stering t
a whan ifemiulated ae phamtvecmmal eprppmsnlmme Thessepharmaceutical

oRaRedipR coB reé%w%pg@ﬁ i ecdlicy b AT SR ine
Febmpb@ids Of Forfblak (I)( {I*)} %, iB) A1) 6 @V hid A phafthcédtidally

in a therapeutically effective anount to treat a

5 a¢fepfeblestagiasd di sorder. [0018] In one aspect, the

i nvention provides nethods for treating a cognition-

r f00séd dinsoptor aspeshphd sompouadsiand pharmiapepticallpacceptable salts of  +

P e Bl S ot a0 2B, M SR e as -

ler@%P{oth orfi sM@na@ﬁ@/gaIaS@w PCT/ US2006/ 022719
(r), % (rr), (rrr), and (I1V) in a

t Wl@ﬂ’em In%ﬁbltﬁ/er%ﬁe%@ tthy/ ShAmRBAHchICconffBitiofs compnsm%1 one or
cogni tion-rel ated di sorder. [0019] In one aspect

i moge c¢mmtwdswndé%1armq¢uucsalb’@ﬁcw@é@ pallg of therpmnaaas of

S0 TS B0 019, VT LT S5 ot

Cagmﬁt,tsmwmﬁgomﬁtsrmre of the conmpounds or
phar maceutical ly acceptable salts of conpounds of

F[IIOTG!] as Inlohe dspedt, thé inventibh pRivides lmhethods(bd trgatingads-HT s-related
In an anopunt effective to treat a

gd@ﬁrder,mnmrsmge%ﬂr@mmru@rto alpatiow]in paedihsteRbpneijaese of the
;ﬁ()%n‘g%n?ﬂto& Bﬁaﬂﬁ&\éhggﬁlyrﬁ%ébqgrﬁe E4ts dr" Sﬁfbb%s%@ Formulas (I), (I’),

@), I”’a), (II), (A1), and (IV) in a therapeutically effective amount to treat a 5-HT1a-

related disorder.

[0017] In one aspect, the invention provides methods for treating a 5-HTa-related
disorder, comprising administering to a patient in need thereof a pharmaceutical
formulation comprising one or more of the compounds or pharmaceutically acceptable
salts of compounds of Formulas (I), (I"), (”*), (”’a), (II), (1X), and IV) in a

therapeutically effective amount to treat a 5-HT5-related disorder.

[0018] In one aspect, the invention provides methods for treating a cognition-
related disorder, comprising administering to a patient in need thereof one or more of

the compounds or pharmaceutically acceptable salts of compounds of Formulas (I),
7



rel ated di sorder, conprising admnistering to a

patient in need thereof one or nore of the conpounds
wono@hasssaceuti cal | y acceptabl e salts of conporad/ustoo6/022719

Formulas (1), (I"), (1"), (I"a), (I1), (1r1), and

(1V) in an anmount effective to treat an

ng ?I’)ﬁég %&ﬁg (14),994 88))-in b W:2dedtitaBP eibBaiveasRRGE to treat a

th rovi'des methods for treating an

amgmt1yn—resleﬂeét1’fsdrd¢rsorder conpri sing adm nistering to

a patient in need thereof a pharmaceuti cal

f poomsl at i DnoreeRPd, Sthmgweni’tﬁ)nqrrowdeenmfthddsefox:ﬂ:mhhgmdmgnition—
pharmaceutically acceptable salts of cqQ

F@@lﬁt@,ﬁ aisorgey, cogqprgsmg(afln)lmstﬂm%jo a ppqlgnt in 41 L?Aeregf,]a

s
et AR S FRlla B SRRy bt ﬁ%%ﬁﬂthgsgangfunﬁsh%
i @halmtacemqaﬂgmc«iapmbmm dBcdnopoutnde @f iannwlIaz i by (I8), (Ia), (ID),
ase tQ g patie need t her eof

" (B aee o gin@flmﬁp%\f% 0dregLe CogitioR e AR
armunt of a conpound qr a pharnmaceuti call y zt;lccept abl e
saQ20¢ oln wfﬁ% aFReCo fCFBYARIPR Prayides ety fqrtrepting an anxiety-
F?‘flﬁéh %115&)& or con EHgadfrhliu@tknng ] %'agel{t ih heed t'ﬁ@fe@’f‘ bﬁe fle or more of

n on ment, the net
i roied mundﬂm phasﬂnecrautlgaltymctdsmahiatsahmof ca)mpound of Formulas @,

S BG4 e i s

copgepapds of Fornulas (1), (1), (1), (1"a), (I1),
(III) and (IV) in an anount effectlvetotreat

mer ]
, Ve n;' i o nhlgarng\%eg ggégnte ttl‘%qgge}x}loh %r&ﬁ@e@ﬁl@ﬁﬁhs férrifeatm g an anx1ety

or “treating mld cogni
i mpiaued whisotdef MOIn)prismgaadpanistering ina pedenttin ac@bﬂlerevﬁé

cPhaBHEy b BRI 5o DGPORREL O 1 REPSCRIETE
a?ﬁ%ﬁa%@ﬁﬁ‘caﬁ?'a&cc@fabl@saﬁ@ Bp&uﬂllﬁ)lﬁhﬁ d}qrdmiuaas((l)) (I’FQPW{Iaa), (),
a

, Formul a "), Fornul , Formul a
F(ﬂ land (AW)1in an @momtrqf{ﬂctave( qO\?yeat Plh a@ﬁ@%’iﬁl}%@ﬁ %ﬂﬁder ‘t he
nmet hod i ncludes admnistering to the patient a

plie022d c e uli @mlaspetypbs utvrsmtmmpm’pudﬁs methashdontreatipgellgheimer’s

8 WO 2006/ 1 39 P US2 [
o AFREC b e Beapl fiecrped jpd I RRANRIRe% the pasent
Fah @Beasve(dmount 6f a fomfidund.or (a|p'hal)mac(duh):all§( idcbﬁ)tab]arsdlt of a

in an anount effective to treat

|( ﬁ%%lpp%@f FargobadD, FHergwle By dismula de )’IFW%‘H& ) ¥ormula an,
P 'P%thgﬁ?lﬁ? oD edEnd1 VY GRLhE BRSS! BB rie?hdY includes

administering to the patient a pharmaceutical composition comprising one or more of
the compounds or pharmaceutically acceptable salts of compounds of Formulas (I),
@), @), Ia), (1), (1), and (IV) in an amount effective to treat Alzheimer’s

disease.

[0023] In one aspect, the invention provides methods for treating mild cognitive
impairment (MCI) to a patient in need thereof. The method includes administering to
the patient an effective amount of a compound or a pharmaceutically acceptable salt of
a compound of Formula (I), Formula (I’), Formula (I”’), Formula (I’a), Formula (II),
Formula (III), or Formula (IV). In one embodiment, the method includes

administering to the patient a pharmaceutical composition comprising one or more of

8



patient in need thereof. The nethod includes

adm nistering to the patient an effective anount of a
woaenpaus3oor a pharmaceutically acceptabl e sal PCOUS2006/022719

conpound of Formula (1), Formula (I"), Formula (I"),

Formula (1"a), Formula (I11), Formula (Il1l), or

F%&beﬁ &dn\é)s or PHarﬁn%@eLﬁfé’ﬁﬁF hoRPlablelshfs aﬁéd?ﬂ%uhaéibmﬁﬁmlas @,

adm ni s ering the patient”a pharnmaceuti cal
c dkpPodi’y, i(Bla) dﬂipﬂllé; ang (BWpinom amouat offedtive te teptanitdisognitive
phar maceutical ly accept abl e salts of conpounds of
FdF’rWﬂf%nkl) (ay, (1", (" ) (1), (111), and

b/é n an amount effective to eat depression. .

I nInaee %%’E‘étcﬁhe 1RYegtipR E’Eﬁv ﬁ@%é@%ﬁ‘%ﬁtmg KHepression to a

 USEA RRgSREE SO DUBHERRLs RSSO B A et

nmenimas of @comhpaakliarg phaxnaeuticlyfaoceptabdasadisefeoioatpednd of

ol 0 G8E Errcimeielbh Gotuits (B3Rl Qs Forivula (I
efdrgolhia (PVP URton@fenhoB AR UAE nithod 1ncﬂﬁ§és%ﬁﬁh&%ﬂeﬁﬁé {d/ the

acceptabl e salt of a conpound of Fornula (1), Fornula
( |pa}1entpamhmna:eu(1cal)compgmngm eoraprising opermore ofithe gompounds or

¢ R Hadbhican acRipuER6 e e onibouy® o PSR AR (. @, ),

PHEMRee @V Cilan B6DUROSKLNH8 tCREM bsiesgorone or nore of
t he conpounds or pharnaceutically acceptable salts of

CqooxsIn dSIIPd‘)neF :9,5561!' 188 trehthen hnethod§ bf the ikven@idn idclddb administering
(rer), and (IV) i an anount effective to treat
sét)@gmnddp@fanﬁtctqagnnt [0027] In one aspect, the

i nvention provides nethods of inproving sexual

f 10@26lon Tmome qsaedt,etht: inventiereprovives sethods fier treatihg sexual

d th
ot RST 34 Bkl vt tmenine Hied b ofesbibeepof, The metbod
P g1 lehmﬁét'ehﬁg tAGe ﬁﬁiéﬁ’ laf eﬁ@&tive%f[ncﬁlnﬁ eNPesth Lﬁhﬁ or a
For mul a For mul a '), Formul a , Formu

( Phal)macm%lhyaweqpta)ble S c@moRRq ¢ of B Bernpds ﬂi)u @rmuv) (I ’) Formula

t S DR BRI Bl T il (OB R ARG Rk,

oembodimennrthe nfethddendodﬁ:smdnﬂmstafmp Iftﬁlthﬁ@ﬁﬁ(hﬁtlaqmlafmaceutlcal
accegt ahle salts of co oug%s of For {I f

( FO])H Oilpﬁ%yom?lilqug oxeq 5 n@ore (yhe( qo\p}pquﬁ %ﬂr ﬁqeu ical
ehE@ptdbYEsali@ of BRhAYds DEX )9 I

S60aT okl ol LHbRdhds P gzgl%uglgy%glzgm PR, 3 (O G0y and AV)in
t he ainourineffestivp tolvéat esxuabdysfatstiof. synt hesi zi ng t he

[0027] In one aspect, the invention provides methods of improving sexual
function in a patient in need thereof, the method comprising administering to the
patient a pharmaceutically effective amount of a compound or a pharmaceutically
acceptable salt of a compound of Formula (I), Formula (I’), Formula (I”’), Formula
(I’’a), Formula (II), Formula (IIT), or Formula (IV). In one embodiment, the method
includes administering to the patient a pharmaceutical composition comprising one or
more of the compounds or pharmaceutically acceptable salts of compounds of
Formulas (I), (I”), (I”’), (I”’a), (IT), (IIT), and (IV) in an amount effective to improve

sexual function.



woO %6133

conmpounds and pharnmaceutically acceptable salts of

ggads of Fornmulas (1), (1'), (1"), (1" 3@orddbiern22719
(rrr)y, and (1Vv). [0029] In another aspect, the

i nvention provides conpounds and pharmaceutically
acceptabl e salts of conmpounds of Forrmulas (1), (I"),

| |
I(o r[i(i)%zesg é es&) one(a!s#)acté [t)ﬁé Diéllg%:%u &%id&émgﬁﬂg ﬁgpéymslmﬁgldhar

D@ﬁmppumcbm@d m@mpeattc@lly aeqpptably salts pf appoumds of Hewaulas (1), (1),
%5 Qﬁf ch}@ k ear or branched, saturated
h3 o) ml to 6 carbon at ons.

Ri&q%jem %e%?heallg{f( 1|on SYL,J} §S;a|éo%éoglgg%?f&ugharmaceutwaﬂy
byt tabﬁ%its BP E?'&lpanas bf Pbitrﬁﬂlas as '(1”)', %Pa)? QID], 1), and (IV)

neopentyl, hexy I sohexyl, and neo
emﬂddlbwmal:ucutdn@rc(cebsem) al kyI group | s optl onal I y
substituted with one or nore of the follow ng groups:
hal ogen, - NHETAIPED BRSCRIRTIONSGF, THEOINVENTION
-S2N(R )2, -N(R)2, -COR, -C2R, -NR C2R,

- HRFGERns - NR CONR , or -CON(R )2, wherein each R is
i ndependent |y hydrogen or unsubstituted (d -C6)-al kyl.

[ QOUBD] Thehd e {C;d2) @R ylahk aseyll herdi réfs8do hdineador branched,
refers to a |inear or branched _hydrocarpbon havi hg

f SYHTted y dgocashasdiavinedran & e OreathoRpiems-| BeRy £SCRIVE (Ci-Co)-alkyl
I h
CRSRARI A ROR COUNE RN BRI Bbropi . s

( Mtym¢1¢-bpt§é,rgehtyﬁmsmeytyﬂm¢opmtyk hexylt heheRyhan@ neohexyl. In one
. ﬁ i It,?ﬁecf(ﬂg%g)%&yﬁcg) oﬁg gﬁté?r?aglﬂisggsitﬁ{uga gv%h one or more of the
e FIRANIAE BRoupk:NRildger; -§8) -N@J, kenyLoRr, OSR’ J-SO9RY, LsmszW)z, NR)2,

substi tut ed vvlth one or nore of the foll ow n%( roup

hagp@ge,ncozgg -NRER:RZ,ENR'COR’ , -NRERONR 5op F@O Va2, wherem each
:s&&&&e&wwmmm%@%a Feach R is

[ d b d.(C

[ BT " oS A 2T B AR bt Tt Hanchea

I BYd@6Sarbén Haxhhgl £of Dio DeRPGN&Gmsd haciap QDIéaét&mb R@rbon-carbon
from2 to 6 carbon atons and havi n% at | east on

caewin berd: plarprecmbsiianasbibie (¢nCortkenyb bas e, twpigguble bonds.

(55 (EDCHLARONA Ry B Sy000 08 L S8 dpouncs

- dK0Re praShht in@Rition 18Ride botisGRRormatBOR NIIRox@embddiRenR fhe (C,-Co)-

- w ~C2R , -N R, -NR COR, -NR or

: %x& P Ry SRR itked Dty NP anye ﬁ?&}ﬁﬂ%?"ﬁ‘ée%’i"“l’s‘

ORalbgs DL, 1N, 8N, COREARR, -SO,R’, -SON(R’)2, -N(R”),, -COR”, -COR’, -
NR’CO;R’, -NR’COR’, -NR’CONR’, or -CON(R’),, wherein each R’ is
independently hydrogen or unsubstituted (C-Cg)-alkyl.

[0032] The term “(C,-Cg)-alkynyl” as used herein refers to a linear or branched
hydrocarbon having from 2 to 6 carbon atoms and having at least one carbon-carbon
triple bond. In one embodiment, the (C,-Cs)-alkenyl group is optionally substituted
with one or more of the following groups: halogen, -N3, -NO,, -CN, -OR’, -SR’, -
SO.R’, -SO;N(R")z, -N(R’),, -COR’, -CO,R’, -NR’CO,R’, -NR’COR’, -NR’CONR’,
or -CON(R’),, wherein each R’ is independently hydrogen or unsubstituted (Ci-Cs)-
alkyl.
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al kyl . 10 WD 2006/ 135839 PCT/ US2006/ 022719 [0033]

"(Cl-C6)-hal oal kyl"™ refers to a C1-C6 al kyl group, as
wdebicnesgiabove, wherein one or nore of the CLlPCBuakdogh22719

group's hydrogen atons has been replaced wth -F,

-Cl, -Br or -I. Representative exanples of an
al nomsiv.yal 0 “g:lj OQQ-Ha[U‘allKWereéélwto @D?—Cgréﬂl{yl kdgg&ﬁﬁdéfﬁred above,
©Hg pr morgebthpEnal ’ -_w HGHOBPMS has been replaced

%@%%%M} %%F:%%:ﬁ% gg%?es ofap Mﬁﬂw&p@clude but are

CFH(t E)Tﬁ}da%ﬁCHzF COU3)- e =BT, -CW@@HzCHzF
0034] The term

AR LCEC], -CHa@ﬂzﬁlﬁzCIéHszg*CH S it
corrpoun&bﬁlzeﬁrﬁ i csce% @?ﬁq ‘acee I%I}a%i é‘lq oFIr(llf“):w&g{"%H&

C oNj¢CHE)(CHL(A), c@H@Hg@HﬂHﬂ{@Hﬁm | aiial CI-QCH2CH2CH2CH2CH2L
adm nistering a prodrug derivative or anal og of the

cqop3nd The phar AEe@UtEEAl ddmiaReeREAN e &l dist@fiont, B8 used
corrpound or composition to the ani mal, which can form

arPeg Fefets éapithargiraetloadmiaistaring acmmound onphdmaceuiisally
.arHcPﬁJéae Se pa@tfjéf thé ¢ Eclunt-ﬁh)? a c%frﬂ;‘omﬂgh %a}m ariihal! 3 ?gldmfnrlsetermg a

i nc wi t hou frouse
grodrag degvatiore @r amid)g oht(he ﬁempﬁmm o@l@rmm;‘,gﬁacaﬂy acceptabhle salt of
anzee,, baboon, hesus. |I.n one enbodi nent, the
o P EAE o GARAPiti oo AHEHL. SHEIGPHEIRED ApHGaNalepgRount of

| Sicvd CORTbunt QAR thENRih A Bodgr ! " as used herel n
refers to an arOITHtI Cc SpeCI es’cont ai ni ng 1to

[ ]I C Thé"& e au ;1;1?1? &é%& ﬂel%fn 1nhﬂli&§sd 1{h|3upgl%%tattlor% ac}jluman

i ment, group I's optloné
vvlmctusc;,rret gumﬁmpg, dég, tchie hbsk | comi, pig, acnlpy,: chiﬂs{pzhﬁbagﬁboon or

Vhe§552 Wﬁe;@boglwrﬁ tj'l? anm$ amanl. wsher embodiment, the
- VR R Riman.V- NR COR', -V-NR C(]\IR' or -V-CON(R ) 2,
wherein each R is i ndependent Iy hydr ogen or

ungossst i theRnh A5 B YbreiBReEr i REFEr ]bp ieslcSntaini

| Edependent ly a bgpg ° C{:r-mé%;é- a{%ﬁn P@g% e\Tl'heg Ct?%tralﬁlwmg Lto
" Somerhaticomegseéither fised or biikesls Inoed etmbodinent,sheayl goup is

synthetic . reaction condition h will be rent

¢ SPURHGLY SuRitFREN R iR i F e ifehus rougi y RogeR, ~V-Na. -

CNBNIGB] {WLCN, -V-OR’, -V-SR’, -V-SO,R’, -V-SO,N(R’),, -V-N(R’),, -V-COR’, -V-
COzR’, -V-NR’CO,R’, -V-NR’COR’, -V-NR’CONR’, or —V-CON(R’),, wherein
each R’ is independently hydrogen or unsubstituted (C;-Cg)-alkyl; and wherein each V

is independently a bond or (C;-Cg)-alkyl.

[0037] The term “conditions effective to” as used herein refers to synthetic
reaction conditions which will be apparent to those skilled in the art of synthetic

organic chemistry.

[0038] The term “cyclic group™ as used herein includes a cycloalkyl group and a
heterocyclic group. Any suitable ring position of the cyclic group may be covalently
linked to the defined chemical structure. In one embodiment, the cyclic group is
optionally substituted with one or more of the following groups: -V-halogen, -V-Na, -
V-NO,, -V-CN, -V-OR’, -V-SR’, -V-SO;R’, -V-SO;N(R’),, -V-N(R),, -V-COR’, -V-
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[0038] The term "cyclic group” as used herein includes

WO 2086/83p83%al kyl group and a heterocyclic grol&ET/2906/022719
suitable ring position of the cyclic group may be
covalently linked to the defined chem cal structure.
In one enbodi ment, the cyclic group is optionally

%%” LLRE (@051!8 qumfcamf evg/ﬁthteNRoIdrow-@g)wmypwnerem
- ogen, - V- VA
- Vam’qg ,1nde elﬁ@ﬂly h’ygh@gen Qﬂ: IN(stthuted (}C@-alkylvaqumem each V

2006/ 35839. P -V-NR C2R ,

@é@"% z\cﬁjﬂgs CO)Z%J&PV CC]\I(R’ )2, wherein each
AT S e
bR ke s(a‘@urQ@i O?Fk‘rlﬁh}ly (8088 hted BRLLLFRY." AVGIsaRAKY king position of

group  as used eiln refers to a three- to seven-

métrebeychallya prougtreay oy cqyalenilnlinked indbe defined ghemiqgbsfructure.

g:Egg’E‘Pﬁg% ﬁ‘ioaé%aﬁ?‘é‘?ésﬁgdﬁ‘?y t plr%p%{l,hcg%%%p | ne&’%?gl#ryd al

StyM6heRyE and BYEIBReFAY 18 VAL B@bEJinedt, @m&sycwamw @ﬁ)up is optlonally
cycl opropyl, cyclobutyl, cyclopentyl, I ohe a& v
cyubsihapt 98 onn comsresbbafainote CRUDEy Y BAPE, Y up Oz, V-

t SP oW ARG oR e YR 8‘8&?2&%‘3{?%%‘3" CORDECOR V-

‘Nl@@OzR*’ VSRR’ COR’ SSRRR’ CONFSCRNCRQON (R'Y5, N(hare)mach R’ is
-V-COR . -V-

R., -V- ] ]
 VoRRelenfl 1y gioseR O RRE RIS (s Bk Ua e phereip cach V is
I bsti tuted Co6 | kyl ;
R LB O RO e ont 1y & bord or
( gﬂﬂéﬁﬁ ) - arkylo [‘Qﬂé% ve%uh?*dpusgzg h&einl téfer&RI U mous of a

erei b Ferers to an anount conpound or
plampacelisd ghakhyceaticaht abemaldakilt of a «apmmqmduhai whent administered
when adm ni,stered to an a fective to

p Lo X3P ARLTL ds eqiyg d¢ pﬁagpxet gﬂ arq?eagh%qﬂil Iya;%rgehoa?tet or to cure a
a cofr@lgh FoRDwhicARhMMifR] dutRrodY iFBhspSeted &Y suffer. 1S

suspect ed to suffer. [0041] The term "hal ogen" as used

%]nhfl’;‘ﬁgio 91'{’* Rrsef BB Bfers R AIHHRE, chléise, bromine,

d| n erm "heterocyclic group” as used
heanémdmaefers to a three- to seven-nenbered
saturated, partially saturated, or unsaturated
cYy00423| kyTh@tepmp heteroopblic group’é ag wsefl bareimpfeferh éo a thiep- to

NSt PG S ity PR S SRERIThg" e B CorCp dloup in

heJREPGYEo! fou 98 1aHP nﬂgﬁaﬂBﬁn atoms have been independently replaced with a
N, O, or S atom. Any suitable ring position of the heterocyclic group may be
covalently linked to the defined chemical structure. Exemplary heterocyclic groups
include, but are not limited to, azepanyl, azetidinyl, aziridinyl, furanyl, furazanyl,
homopiperazinyl, imidazolidinyl, imidazolinyl, isothiazolyl, isoxazolyl, morpholinyl,
oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl,
phenanthrolinyl, piperazinyl, piperidinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl,
pyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, quinuclidinyl, tetrahydrofuranyl,
thiadiazinyl, thiadiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiomorpholinyl, thiophenyl, triazinyl, and triazolyl. In one embodiment, the

12



covalently linked to the defined chem cal structure.
WO 205¢8f%¥%ary het erocyclic groups include, butPCIAES29{e{022719

limted to, azepanyl, azetidinyl, aziridinyl, furanyl,

furazanyl, honopi perazinyl, imdazolidinyl,

i m dazol i nyl, isothiazolyl, isoxazolyl, norpholinyl,

OXRlérRé R grot%ﬁﬁ%kibﬁ&@yéubstﬁﬁéﬁgﬁm one ‘?&(ﬁl‘: 'r(])g Fﬂyﬂollowing groups:

pyrim di nyl~ enant hri'di ny enant hr ol |

pi ﬁéhaliz{gm_yI—V-m,p‘drN@h,n?r’_FCNpW R/, VIR aN-S0LR, ~_V~S(|)2N R™)2, ~V-
py 4 I gl » o ’ 9a H] ’r I » ’

PR, S, UL BN S e SRR P, -
py_com(mog,, widtEinrEaci RY ls inddpeh@rtgiiydtogeR BF hidubBthted (C1-Co)-alkyl;
qui nuclidi nyl, tetrahydrofuranyl, ° thiadi azinyl,

t handovkereinyach Mhp éndgpendenil abohd e §T1yCs)-alkyl.

t hi enooxazol yl, thienoi m dazolyl, thionorpholinyl,

t Hi0O43le ny IThetternaZisoigted and gutifiedizsluged hdrainaaters to separate from
enbcgdi nment, the, 12 WD 2006/ 135839 PCT/ US2006/ 022719

he TR SRoPEnty Ph FPACUOR BT BFRT AR BLIONECGt 4 Cal cibgdiments,
OrthBWotat®Eorthias hObAR Wb 5990 UPRast ab¥ut D IE Rast 2% {}{3?0%, at least
-V-N®2, -V-CN, -V-OR, -V-SR, -V-S2R", -V-SOZNZ)R 2,
- \nbopg 8% at leagt gmt 70%)\/atdepRabout V5 KHRa0eRRabout 80%, at least about

- -\ R VA R ' h

RSP iRl A R 48l 0% Gt ol B I &pound or
( Ghafifjceatibally, accemablubat 6f the ea8@Podhd By WHEBPEMHE Doldte.a

bond O (C-CO alkyl. [0043] The term "isol ated and

PUB0d41ed” Tas te+iehhRehRkiticAlhASeidbls SRAT Al Rell hOMn, refers to salts
ot her conponents of a reaction m xture or a natural

scgrived frpm erganigiand invbzrsiqacidssof a eamepaugd bhthe presshtinmention.

at % I . t % . | ea ab

o ety 3R R et 7 i RN s 1 b, £REke. ARBHLe.
alobldridé Pfdrathlbmides brahidethydodhromidel Relsde, alpaty, bisGEie, fosphate,
| east h%lks)ﬁlgatt%go% at | east abqut_ 95%. or at | east about

98GR JSRPAPRGRG [acigien saHcT kR, R6id | cijate, dadigten Blegte, tannate,
S YahtotfenbRELEAIRR U ot Wi At T, 'giﬂsfﬁa%e, A R044,

The term "pharnaceutically acceptabie as use
h@lusonatey glhearenate, sgedhamate, demiate behrmtn, ghyamate, melanesuifonate,

e T Y TN—

| naptheldnésalfoantkf @bpionsic] sudtiate2RRAR48, mA¥AL AhSlonate, mandelate,
chl gri de, hydrochl ori de, brom de, hydrobrom de,
i 6‘&\?%% Piialatgs and ngmgter okhe texmm oplpsmpecuticells apceptable salt” as used

p !BQI%EH‘ZQES’ refbR 04 SOt bPALEnpdil Al pé?elgg Wg{ﬁ%&l h{@%gdan acidic

citrate, tartrate, ol eate, tannate; ena
bifyationatgroum sudr ot erbawyticiangt fenctimbhb@bep, and a base. Exemplary
ate

A T N —

npbasdiealbidmaiea; hydthanavthfianat eartbapzangsi b &1aLs and

p-t ol uenesul fonat e, canphor sul f onat e;
magnesium; hydroxides of other metals, such as aluminum and zinc; ammonia,
organic amines such as unsubstituted or hydroxyl-substituted mono-, di-, or tri-
alkylamines, dicyclohexylamine; tributyl amine; pyridine; N-methyl, N-ethylamine;
diethylamine; triethylamine; mono-, bis-, or tris-(2-OH-(C;-Cg)-alkylamine), such as
N,N-dimethyl-N-(2-hydroxyethyl)amine or tri-(2-hydroxyethyl)amine; N-methyl-D-
glucamine; morpholine; thiomorpholine; piperidine; pyrrolidine; and amino acids such
as arginine, lysine, and the like. The term “pharmaceutically acceptable salt” also

includes hydrates of a compound of the present invention.
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napt hal enesul f onate, propionate, succinate, fumarate,

mal eate, nal onate, mandel ate, nmalate, phthal ate, and
woaowatss3o The term " pharmaceuti cal | y accept abl eczsais006/022719

as used herein also refers to a salt of a conpound of

t he present invention having an acidic functional

g 1 S & 0 ' ; ' tin@EPonsaEbitituted

A[B1 S Pl BimtpRAR O E HAHEreTUERS 4 BRI T

t pherdyt draupi. de oné ealbldinientBheplenyhgioug ineptinnadlly aybstituted with one

t [ lJithi i d f alkal i )
et EoSe SLi0R Talo e S R A REG e S VY P e GOR » V-
okRer \IBEARS .. vS4IGINGES), A VUK (RUN -ANd OR NOV-COHRONMANR 'COR, -V-

organic am ries such as unsubstituted or

h)R GOR >, sVNR IAQNBY areWeCQONGR ), vderein eacheR kip|ipdapgadently

dj | oh | am ne; .tri ine; i dine;. -

b e S SienkEy Lo o T8 S bt s Mgty abona

b'b§(cl-€£)-ehk' - (2- O+ (C1-C6) - al kyl am ne), such as

N, N-di net hy%'- N-(2- hydroxyet hyl ) am ne or _

t 00‘{?3' hy%g%ﬁt@w’&‘ﬂ{qmﬁ 'fr_eglropﬁg B¥redBondih b ©ppbdNe enantiomer” as
r phol t ol I he;

i ne; I onorp pi peridine; pyrrolidine;
anskdinirein ednd sha tichcongmuad gontaine nolnere tean aheyt 1¢e by weight of

: iflé Eglag%%ﬁag{ggapégsq rennggtg%h%fg 3# l&&g? %ﬁﬁg&%%ggsé?]@ Jc;;np%luﬁ@ that is
| DYty 8 ofels %Qﬁ@dpbﬁ@iﬁ% ppelie dnafdfiné 2dntans fodfdis]than

The term "phenyl " as used herein refers to a
s abeitti Y% recimore thas it il fa; ne dnorp Haamabog @ of Ao gipse than about

e Lent. ., .t hen j j i .
I T e T
- VaB¥Bantially MR, of it¥-cEiespold iR oppesite eBRItiomar-iBORASS, a compound that
T o ok ety

| teSed dent | hydr ogen or
R Pl A ORI LY whor el 1 oach V s

) 43" d e‘T‘Hﬁ Yerfh ‘%Qﬁ'ii‘f Ar—fé'iatécf&fs&@ef”az{slﬁélsd h&RRRFerd e condition

m “substantially ee of iIts correspondi ng opposite
eRanth Brmediated throsgidthecs-HT, wweemer. tlhabmeleentndiponnd 5-HT1a-

contai.ns no nore than about. .10% b i ght. O i ..
ol Sirontor e ot PR B HEbSplighl o bt sctvasion o
eRodir RNt Seeptdie 1f GRPEAPodiRALs) £ 5-ISPRSERMEA dibdrlerd i @@ondition
0 Its corr espondl ng .QppOSI t_e enantl oner contalns no .
mborewhichnit wabldihe tBveficial tvetivaihis SaHdut regopion ol Rge gmbodiment,

th ut .0, 59 n 0 '
RT3k e Rl M LA RS . 2Ya RSOl
e Ak dEE xéhplary 5 HTS whelhrtdisabdeys fnchelepithow limitation,
correspondi ng opposi te enanti oner i ncl ud%s a COIHJOtlfIlnd .
isorders, dysthymic

t Hepression, single episodic or recurrent major depressive
disorders, depressive neurosis and neurotic depression, melancholic depression
including anorexia, weight loss, insomnia, early morning waking or psychomotor
retardation; atypical depression (or reactive depression) including increased appetite,
hypersomnia, psychomotor agitation or irritability, seasonal affective disorder,
pediatric depression, child abuse induced depression and postpartum depression;
bipolar disorders or manic depression, for example, bipolar I disorder, bipolar II
disorder and cyclothymic disorder; conduct disorder; disruptive behavior disorder;
disorders of attention and learning such as attention deficit hyperactivity disorder

(ADHD) and dyslexia; behavioral disturbances associated with mental retardation,
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has been isolated and purified or has been prepared

substantially free of its correspondi ng opposite
wenerstidsaser . [ 0047] The term "5-HT1A-rel at ed dPeosen06/022719

as used herein refers to a condition which is

medi at ed t hrough the 5-HT1A receptor. In sone

e aiidic el der, pbl(?asf@dbvd@h&tmdlsdndsrﬂmonldactahmm; anxoety

for which it woul d be benef | to prevent actiyv tlon

oflisogdges ssmmyxarwéé@sf wif lﬁf&ut é&%ﬁi@&a@goraah ia without

5

ohiHks9 ot Bt BRofdes Ypeatic w@g% 20 s, SpRGLY R hobias
I lociﬂ&nﬁimo dociEnthobia oBsdsEiizé\ccompalsmé dﬂscsdnrdﬁresaﬂ:fsetdb&
the_central nervous s

PSR oSt ERaENG yob P Pl AR S pule. T epgralized

Wb 100 i d B ok ine g&@&ﬁﬁ 8Rordet; %%ﬁoﬁlﬁéﬁ@ dh& ofer psychotic
recurrent maj or epressive sorders dyst hym c

didssordees; §or edempbs si:uaopiuwnfmmshmdemmghmpaﬁfectwe disorders,

d e I ing .. .
B e higedamnih B2y oS BT Sapr PR R geychoti
OWisBRLENPITR Hél[lmoﬁseélalﬁeﬂﬁlbirﬁﬂonsabmh@ﬁb epiSPIeR B bRfiefyhinxiety
reactive depression) including increased appetite,

h%ﬁ@ﬁl@@mwlﬁl Pyyshesiro psydhotiggraagtdisniders spaly astsgppremajor depressive
f t
iﬁ%ﬁ)x&ﬁe db (gogf cf (F:]chl hs &g%m%{téjc? With ﬁgg‘%llgﬂ% Eqissg)ﬁéa%r?f%ur%nﬁ% Qte mania and

uce I essi o
]9 d@p@@‘ﬁdxﬂe{%som %&&W}itﬁ%lﬂd)liﬂdld@ﬁ& mOdaiB:mordﬂe pssesiatedrwith
or. .exanpl e, bipolar | disorder, I sor der
afghizaphresia yristangs -doussd psmaaétso PS&&W& gisopder, and

bgg&%ﬁb@é aidbAef @ to a %én%ﬁﬁ ﬁféél?ca?f:orﬁ‘ﬁﬁ&{‘ tabRRuBNEEmentia, and
rnin

g such as attention deficit hyperactivity
d psnestierand OAREDYgmtive dysdueadegendyetive/disordbrsdsushas Barkdeson's

ParPORAB AT P8 S itseet D hAplmers BT R gAS defltie,

d aviabieTthe AlAOMtes t9ps] neitnel iliti v iaPatieient RDei¥mory
di sorders such as panic disorder with or wthout

agiseulstrobsisa of @g@utamwmcaommmmr dempegtiprapd othes dgmentias, for
d%}?&aﬁ&rcﬁm%’ BV digald h@ﬁam%? rpAATRL dls%gg%ﬁdtﬁlgtons disease,
ani mal ‘phobras, ~—socral anxiety, socla i'a,

oPRk3liseases Qrguttfsidv-daldtsdisetne,, orsibe s mudtn;ﬂe) etielpgies; cognitive

i ncl udi ng post-traum tress disor nd ac

35?—3@@@ aBfOs iy I BFfeF E%’éﬁ §PRYEENS wﬁ 0&.6% idler Rarkinson's
bafsdge!Pns }ﬂﬁﬁrﬁgﬁ‘»ﬁ' I diYeatt GAHY %zheﬁﬁﬁf’@@i@@ﬁs@%@véiﬁ%t disorders

ot her psychotic” disorders, for exanple,
ummsemrlfeaasnddslsmsm@r mchshng ﬁamhﬂlemr@wml dyskénesias, spasticities,

Aa U p B Gt SapfihE: AL M Eadh ARG P o v

dﬁﬂfﬂa&h&lﬂ Snd%niéﬂ! distsHBRT oM as mpaiethie-induegd ﬁl@dﬁﬁemfdlsorders for

anxi ety, anxiety
example, neuroleptic-induced Parkinsonism, neuroleptic malignant syndrome,

neuroleptic-induced acute dystonia, neuroleptic-induced acute akathisia, neuroleptic-
induced tardive dyskinesia and medication-induced postural tremor; chemical
dependencies and addictions (e.g., dependencies on, or addictions to, alcohol, heroin,
cocaine, benzodiazepines, nicotine, or phenobarbitol); behavioral addictions such as
an addiction to gambling; and ocular disorders such as glaucoma and ischemic
retinopathy; sexual dysfunction associated with drug treatment (e.g., sexual

dysfunction associated with SSRI’s).
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associated with psychosis, psychotic nood di sorders

such as severe mmj or depressive disorder; nood
wdi2emridss3s associ ated with psychotic di sorder sPeuaiS2@85/022719

acute mania and depression associated w th bipol ar

di sorder; nood disorders associated wth

Scl0048Phr ebietnontitlieAPAHGRIIOSE SATPEYFIMAL isSHdS Py, da%gaietion-

shared psychotic disorder, and psychotic disorder
t oredat TP (96 coanitiye dysfonesion) d Exemiplary cogniéoi-ialated disorders

an St 1 G .0t h cogniti.ve or n egenerative .
NG AL IS SRS e Sl R FENREEL i,
Huahnesge disosded Sleheitef kidiseas] PA&iNdh* sdisHases %ﬁﬁl_tingﬁﬂ"é isease,
dementia, denentia of the Al zheiner's type, ml

c OGRROTRAEsorApraiiRGheding memory defigits associnted milbrdsprdssion, shile

e js Iy ; enenti.a d..other .. .
G bttt SacnpUhfth of RaenbARG loalE Etiefhe RBELOS Eapitive dystunciion
t rassomgtedPaitkinesoio Gead comASEns ih&lﬁﬂir?‘f@*’éxﬁmﬂie? Pak&ason's disease

i

Pi ﬁ di sease, .Creutzfel dt-Jakob disease, or due to

m@ )a{%m&&t%} virese (Y Ailehsimer's disease; depsessisni andeghizophrenia
Wi - i A XANDhe.
P Dl P R A Sl ek st e B AR U
Alcogeitive dysfuniétimas echinaphesmin tdistirdens dé nsentibuciddsarning such as
akj [ as,. dyski nesias, including famlial paroxysnal
R R ) alifion Sl Pl B it S iD) and
s YiyslieRitpcognAl® § srmeticasisdihted kgl g?%ﬂi*ﬁéh@ﬁ digo¥ddr&such as

pyran dal novenent disorders such
veu$ pyKome aed Hragie dhyntrame dosteofsxedusive fenctiopl koss of learned

n o%ﬁmﬂ, 9340&%%8&:1? rl§c1h@$o° ielsfg}_i,i c%%ﬁ%@la%géliéﬁee neurodegenerative

mal i gnant “syn , Neéuro

d yisstopder.aandrogher demenhiias; forduaplendué e BERdNegdedhead trauma,
neurol eptic- induced tardjve dyskinesia and

m? G{I%%ﬁoﬁcfrfﬁ?'%% tipglop srdigeass; i’ﬁ%‘?’fs dissasei €rgutzfeldt-Jakob disease,
depaidienahepl At Cdglibn(R1fled dBRRAIEOSER AR Witbut

addi ctions to, alcohol, "heroin, cocalne,

b&ifytstipaceghities dysfongicnrmesoctated mdthddai and degnentias such as Lewy

b iQr addj ctions such as n addi ction to . )
R R R T

| swigial procédRirdsN @RAMAYG brafiHly @Y SiRSih P A1s8 B8 YehAtSH accordance
with drug treatnent (e.g., sexual dysfunction

aBGdhepEsenfinenEaR * s) © 15 WD 2006/ 135839 <
PCT/ US2006/ 022719 [ 0048] One nonlimting exanple of a
5144497, ¢ ehratler nonkimiting example oby AiHT prrelate] diseder is an anxiety-

di 3RESE; . itive dysfunction). emplary .. . .
co9 mé : ?{s)(r)]xgi?% ?%;%eé%ﬁ%&sa%uru. g’r ge?faﬁ?% 211158 ,rg wcﬁél&r}gltﬁot}/t ll@tatlon,

| gerieraized anxislyldisoc@gattehti6n Mt BBRler,(Mehtion &GTRIMyRractivity
gzilﬁl riu amestic disorder, Al zheiner's disease,

s GRsess Iy sUBBWSIVRdRPIdestsylrstanes addigtion, withdrawal from drug,
alcohol or nicotine addiction, panic disorder, panic attacks, post-traumatic stress
disorder, premenstrual dysphoric disorder, social anxiety disorder, eating disorders
such as anorexia nervosa and bulimia nervosa, vasomotor flushing, and phobias,
including social phobia, agoraphobia, and specific phobias. Substance addition

includes, without limitation, drug, alcohol or nicotine addiction.
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menory di sorders including nenory deficits associ at ed
W th depression, senile denentia, denentia of

walhadsaissmsy’' s di sease, cognitive deficits or cogaTwiSY®6/022719
dysfunction associated with neurol ogical conditions
i ncluding, for w anple, Parkinson's disease (PD),
HuQbhip@uads sf dielnaetiddiD) . Al zhei ner' s di sease,
depression and schi zophrenia (and other psychotic
di ESOET S 18 6aE eADoRiRERAR MhPprostst RBRIHER dRBSd fo compounds of the
i1l ness); cognitive dysfunction in schizophrenia,
di Egida @)of attention and |earning such as attention
deficit disorders (e.g., attention deficit
hyperactivity disorder (ADHD)) and dysl exia,
cogni tive dyskunctjfon associated with devel op
di sorders such Down' s syndrone and '
syndrone, |os /of N\executive function, |gfs & | earned

i nfor mat i & "yasculMar dene
' neur gener
or exanp\e,

cognitive decl and

ot her denenti g head
trauma, Par i sea Rse,
Pi ck' s di sease or due to

i nclude, witHeut Rinitatidh, PFeogni® verdysf lmcti on
associated wwth MCl and denentias such as Lewy Body,
vascul ar, and post stroke denetlias. Cognitive
dysfunction associated with surgical procedures,

t r aumatand phashaceiti¢aliyyacoaptable oilts theagofal so be treat ed
in accordance wth the present invention. [0049]

é\_HOt hgrwlmaihim Rb/ Ry, tRX,GR’SPRlﬁ‘s I?It lc}@,dr'@; HT%R'H, @ggﬂﬁﬁtl Ri4, Ris, and Ry,
| SOr I S a Nnx - _relate | SOoraer. e ar

e A RAAPEPRR g -Eo [ GeFe ALK (o iplonliat. (Coriiaaieanl, or (Co-
NS aRlyh e daRBXA, REY:; ANSRr ¢er ,-9%5, 2O5D0R: VR E1-50-R s, -

di sorder, atténtion deficit hypéractivity
0SB Rusg, e Rmsl2s1G(0).HCEOR 61 CO-Bosh NRBCO Relel -NRpsGIOR 5, -

Whthd rom al cohol or nicotine addiction,
pzﬁ#zéégi\@gﬁé%ﬂr '(géﬁi%%%%ﬁ tacks, post-traumatic stress
di sor dR,,anfrRy RO SichuadepdiER k9 - HGOr dCER H@r , soci al

anxi ety disorder, eating disorders such as anorexia

ner vos&Reatc H or linear o érapsles (GrdaobubrCrGshrleglyhr(€2-Co)-
pQHQh?§org%ﬁ€bHﬂk 1soci al phobi a, agoraphobia, and
IC oDl as.

speci ubstance addition includes,
'ngtl" elg™ . a ol Or,.ni cQtin
\2@6 I'Ct i onb%%o%%t;ggg 3 g_f g@f#“ @5&7 (Slgﬁ,]ﬁgogen, or-CFs. In
Canghernasbafimeie R} il (0Cq)-2RINIORRs, Billo g0 dCFEAMd one of Rys,
the present inpvention is directed to conpounds of the
14, R1s, and Ry¢ 18 —H, (C;-Cg)-alkyl, ~ORys, or halogen. In a further embodiment, Ry
is ~H, (C;-C¢)-alkyl, -ORys, halogen, or -CF;; one of Ry3, Ry4, Ris, and Ryg is —H, (C;i-
Ce)-alkyl, -ORys, or halogen, and Ry, Rg, R, Ryo, R11, and Ry, are each hydrogen. In
yet another embodiment, R; is ~H, (C;-Ce)-alkyl, -ORgs, halogen, or -CF3; one of Ry3,
R14a RIS, and R16 is —'H3 (CI'CG)"alkyla 'OR255 or halogen, and RZa R3, R4, RSa R6, R7?
Rs, R, Ry0, Ry1, and Ry, are each hydrogen. In one embodiment, R; is —H, (C-Cs)-
alkyl, -ORgs, halogen or -CFs and Rg, R3, R4, Rs, Re, Ry, Rs, Ro, Rio, Ry1, Ri2, Ry3, Ry,

Ris, and Ry are each hydrogen.

[0052] In one embodiment, R4 is —H, (C;-Cg)-alkyl, -ORas, halogen, or -CF3. In

another embodiment, R, is —H, (C;-Cs)-alkyl, -ORjs, halogen, or -CF5 and one of R;s,
17



Formula (I): R Rl R12 Rl11 NRa RI3 Rl4 N Ro R4\

/ NNNRs R R6 Ro RI5 R1I6 R7 R3 (1J and
woheronmasssat i cal | y acceptabl e salts thereof, wheCeius2088/022719
R2, R3, R4, Rs, R6, R7, R8, R9, R o, Rl1l, R12, R13,

R14, R15, and R16, are each independently -H,
( | 4,@%%, Al LR/ll; is —(I-i:I (C@@Q-BH{B/P 3©R¥J or ﬁ%géﬁG)mal fﬁﬁﬁéﬂ embB¥diment, Ry
n

RZB CG—) oF OR%B) enrorSGEN(QRE@me,R\l( @5)3.1_“1 Rysis -H, (Ci-

Ngfgm @%52 ot 8&82 %E@) 5%2@?&%11@%21?15% edch hydrogen. In

| ReeaRRes BhdbBdinin® R iCHEL, (@{-lds)FQEyll SORJ, hddbgdn, BEAF;P6ne of Ry3,
branched éCl Co) - al Ky I)@]S$ - hal oal kyl ,
aIRderBals, angRig @zlbdyh—&}s yh -Oﬁmenylalpgprbﬁ éﬁsﬂ%ﬂdRﬁéﬁ Re, R7,
o R ARty Refith bidiet, PpERARogRhent ey M) (C1-Co-

halk@’gefDR:zQ Iha}(@Eﬁ Oﬁr@ﬁ@ﬁé Ref RRR3, Rs,m]é4R7,FR185R9 angd, 1R isR13, Rig,
-H (4 -0C6)-alk -OR25, or halogen. In a further
e%@d‘iﬁﬁgm aremch ]il%dm%?n (d -Co) -al kyl, CRZS hal ogen

or -CF3; one of R13, R14, R15, and R16 i s (d
C59053 ky | In anermshodgretiaR pigedl, (Qnéis)aalkyksoRaghalF@@l, or -CFs. In

t
oA Wﬁ?ﬁt’ RERTH LGRSy, BRY BB dIS0r: and one of Rus,
?gm,fﬂig’; anld me ISf—I—BIGi,l Cﬁ)?ﬂ.lk%d lR:l)Rgs, anhbial&den. i1a a-fkther embodiment, Rs

al ky or hal ogen, and_R2 R4, R5,

€ el - O, halRest: D5 qUrronca Brw o My dntganss —H (Ci-

I L,

g:sgglgzlg "@Rgg BPHMo%eBl ah&R; hkgRgg]I{Fé@%ﬁ{d%g M§S@Rg?drogen. In

Riyet, anRfitr eﬂ_b@dmmls RsFiMrH (R16¢)-dkd, FAR,sadogeacédr -CFs; one of Rys,

h dr 0052 ment, .R4 is |
o 0 Ay s EoRaRh SR P hespken: i R Ry Ry Re R R,
emi@om lR?WRu,%dll‘q"g ,eaéﬂlydiﬁ%%ﬂhh)dne erfBodBnentat O B, (C;-Cs)-
CF and one of 2006/ 135839
alisylisOBes hetpgen or -Gband RysRo, s RRIS» Re> Re-Ro, R10, Ru1, Rz, Risz, Rua,

( %% gﬁe\l Rﬁl é&g lﬁ‘ﬁch %égeno Tn g%hﬂ@&%mﬂo‘&nﬁerft u&fer}ﬁ Ri3, R4, Ris, and
Rigis -H, (Cl'Cﬁ) -alkyl, halogen, -CFs, or -OR3s; Rs is —H, (C;-Ce)-alkyl, -ORys,

halogen, or ~-CFj3; and the remaining R groups are each hydrogen.

[0054] In one embodiment, Rg is —H, (C;-Cg)-alkyl, -OR3s, halogen, -CF3, -NO, or
-CN. In another embodiment, Rg is —H, (C;-Cg)-alkyl, -OR3s, halogen, -CFs, -NO; or
-CN; one of Ry, Ry, R3, R4, Rs5 and Rg is —H, (C;-Cg)-~alkyl, -ORs, halogen, or -CFs; R,
and R, are each independently -H or -CHj3, and each remaining R group is hydrogen.
In a further embodiment, Rg is —H, (C;-Cg)-alkyl, -OR»s, halogen, -CF3, -NO, or -CIN;
one of Ry, Ry, R3, Ry, Rs5 and Rg is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CF3; one of
Ri3, Rus, Rys, and Ryg is —H, (C1-Ce)-alkyl, -ORjs, or halogen, and each remaining R
group is hydrogen. In one embodiment, Rg is —H, (C;-Cg)-alkyl, -OR2s, halogen, -CF3,
-NO, or -CN and one of R4 or Rs is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3, and
each remaining R group is hydrogen. In one embodiment Rs is —H, (C;-Ce)-alkyl,
-OR3s, halogen, -CF3, -NO, or -CN; and all other R groups are each hydrogen. In one
embodiment, Rg is —H, (C;-Cs)-alkyl, ~-OR5s, halogen, -CFs, -NO, or -CN; one of Ry 3,
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is -H (Cl-C6)-al kyl, -OR25, hal ogen, or -CF3; one of
wo 26063358844, R15, and R16 is -H, (Cl- C6)-al KybcTASRA6022719
or hal ogen, and R7, R8, RO, R o, Rl1l, and Rl12 are each
hydrogen. In yet another enbodinent, R4 is -H,
(C1l-Co6)-al kyl, -OR25, hal ogen, or -CF3; one of R13,

1C , afdheh r&haining R
ﬁ@éﬁ%{%dwe %R@ég?C%hk%s]O}% oxg%a{fd@eg& i i o:junmg group
RidhydogenRl2 are each hydrogen. |In one enbodi nent, R4

is -H (Cl-C6)- al kyl, -OR25, halogen or -CF3 and R1,
R@OOS?} R on'B@mb'BalmeER RP9 r}]R(©1-Cg§la1lklem25Hﬂzﬂogdﬁ1£CF3, -NO, or

e R
(PN of R RGBRARIGEN (ol PR g g P

RbAd RRhbd Rgat dR&lﬁmdSpeﬂdent(}GH %)CHJ lapd cach@R2Bining R group is
halogen In a further enbo

( Gydiogyn-afndfurthergpsodimghly B - R %ﬁéﬂﬁ%eo&m bilpgen, -CFs,
h ﬁo g?]- pt Q%Fﬁjig R1§§ RF39|_IR4 (l@and%)lg a Wl"csz%ﬁ O‘eri] halogen, or

are eac
hyd‘Fggma of R, RygRi1anand Regis eblp (ﬁj-ﬁ‘e)rﬂll,{leg)Rg, orHpalogen, and each

al%gaé g%g)&pig&]g%zrgge a}nogfegeg?mg}eﬁlyl 9 1S Cﬁzgf: 8%) alkyl, ~ORys,

h%la&%e@ -CFE‘ ANRL.or BN o83 .0nE4f RBér RRR —H,RE, -39 allR, 00R25, halogen,

1, "and Ri2 are each hydrogen. In one enbodi ment

or- -CF, a@l eghyemainiag R gr@mshydzrag@g it ose embpdingey Rms —H,
8, o) 4
ggl— 2hd %66%5@5%%%% hy dt NB'%]&’ ’aénfl ur t%ﬁh&][ggm% are each

(egi@dﬂjg)ﬂﬁ ankorfEmhnﬁlrﬁ&ﬁ RcR]s4—H IRI’;}CGpadﬁlel(aRtsshalbgen -CFs, -NO; or
Co) - al ky oge o] ; is. -H

( NGB} 8 Ko Roes R Rt oRier G Alhs O P pen, and each

r each hydrogen. [0054] In one
Rl B ARG, O o) Yol kol - CRES,  hal ogen.

@:&éé) '\%&{e em'bgéggérﬁ 1@{@ LBe(ce gg)oﬁkﬁe %stﬁﬁalb%\l L‘CF3, -NO, or

of CR1,InBRe eﬁBod1R(ént RS isnH, (FEB-(E@ -alliy] of ThloGH. - Ialdnﬂembodmlent R,

hal o or, - CF3; re e
eI RS dozeis R B e BE Ry Re: Roolip R and Ro
'( és bﬂdgdlg@(ﬂ alky!l NOR. %%‘éldg@ﬂi &D@PQEFH%NH andRRy, | |aﬁe edch 1ndependently
- ogen, -
of-HRx -CHg, armacfm:mmnaﬁogrg@ 1s§1ydﬂ>ge(ldln o erabwilment Ry is —H,

TR Y B8R o e NSl R My s

I eFRI(0}-0g)-BkylgrORIR, hadogendoogan; aﬂdbaohl ecraaibingi Rrgmup ifBydrogen.
is -H (Cl-C6)-al kyl, -OR25, halogen, -CF3, -NOX2 or

- @o=snd Onﬁor@fen%dﬁhm%mﬁs =1, (&) @iyl alORKk, haldgeR 5-CFs, -NO;
hal O&J , or -CF3, and each remaini n

R
hyxir An onmemh@d@%b&m@nﬁ €8:-(Co)- ]qy Q‘ﬁzs(%@logfm(yr -CF;. In one
dlrlqe%t qg n% I%C?’Ia f" 01‘ %3 Glﬂ%né h‘ibgﬁﬂﬁé'nt 3{10 1S -—H (C1—~
c yen. 1'n

groups are eg
Ce)-alkyl, -ORys, halogen -CFs, -NOz or —CN one of Ry, Rz, Rs, Ry, Rs and R is ~H,

(C1-Ce)-alkyl, -ORys, halogen, or -CFs; and R, and Ry, are each independently -H or

-CHj; and each remaining R group is hydrogen. In one embodiment, Ryo is ~H, (Cs-
Ce)-alkyl, -ORys, halogen, -CFs, -NO, or ~CN; one of Rj, Rz, R3, R4, Rs and Rg is —H,
(C1-Cg)-alkyl, -ORjs, halogen, or -CFs; and each remaining R group is hydrogen.
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nbodl ment, R8 is -H (d-Co)-alkyl, %

WO 20066259 "N’ or - O one of RI3. 18 WO 2006/&%‘%@%}0 6/032719
PCT/ US2006/ 022719 R14, R15, and R16 is -H,
(Cl-Co6)-al kyl, -OR25, or hal ogen, and each remaining R
group is hydrogen. [0055] In one enbodinent, RO is

- HO058]L- C8) oad kibodinohg Ry, iaalfpge{lc&y le ok%hﬁbg%g@h ,-NO,

I n anot her enbodi nent ,

ha'o§éh, In-copzm F@ZCD@rRu iGN, (&@@ﬁl@i hamgenm -CR4., IRBne
I
e R 1§ PO T CH o rRRpATpt R i L etk
a€IR 25, ki -Diay. s -
e%m %ganéis@[ Hma( Clorgc;’zﬁg«fuggllﬁnt R%R% JHH(CP@;) alkyl, ~-OR s,
gen, -N{Y2 et N otve o R18;, RaoRy, B3 an@Rs lﬂ{i{aﬁﬂi -G ~alkyl,
h%%&ll?g)r gkg}g%é{' %ﬁhaﬁaéé% %ep c}gg 1y ﬁ@éﬁg,&nd each
herbmgmmg Rugbupds hydmogemi Iniong eﬁhb@ﬂﬁnlﬁmt I By hS/OHOGEfC@JaHkyI ~OR3s,

P HRIBER CCrEERIO. GRosN: onk ofiRn i Ao, Rl By i (€1-G)-alkyl,
( Cb@ha@bgﬂ/ lor -€RR2Rd emlrelgﬁﬁ‘lmg' @: i rl?tgalg)g gach

remai ni ng R group |s hydr ogen Rent RO is
Cl-
0L e At RS, AR 0 D Wl £,
ebdANmémone «szabmchmeht, R G %%ﬁﬂ%ﬁlky}mﬁ?aéen gaLR@i@erIn one
an
%%%P éf%)laéﬁfﬁ%’ %Q?éﬁ;z,o'm Rae spbadiment RyaisirH, (Ci-Co)-alkyl,

r eORb:NhillggdR, ICBY Br 1IN0 yﬂr@ﬁ%ﬁmoﬁ }
epbodi rren{;g R7 1S - H, P( - C6) - al kyTﬁﬁ;I RB%OH %Cl Cta alkyl ORzs, .

éﬁssen» NeB:: oNO2 0EnCN; ﬁn@ﬂ%Re ﬂﬂaoﬂs RenRs al/R§ & ~—H;|,(C1~C6) ~alkyl,

( CTRENAG pr Crar B R R YR8y -H sy (il and each
ofenRininRR giB8p iRy dréFena e olBembsdinient, @-fs@ '(@LJGQ alkyl, ~ORgs,
%25 Q@lﬁqv 8 or - CF3; and_Ra and are

888 g %3 ZO’FFGN ong of RiaRa: R, Rfemlﬁslﬁgm(@r—&naalkyl
kg&%@@%ﬂyoﬂ@ 5, ha gg%}r?}l%g }g@hﬁ i\@drogen CN one

TORRY i ohS emBinid 105 T (6 Tl iy gty - and

W(ﬁd@n Rg, R@ %YFlﬂ and(ml@ isoHi qmlmialkyﬁgl“@RQ,g haldgen -CF 3, 'NO2 or

one g@oanglﬁi% fifibo %\%’5 ﬂal : ?{]ﬁl gﬁ%ﬂk;@&ﬁ (n:NOT ‘lCFS and
ftaieaﬁm, Ié&’,rRs», ﬁfogR1 Rﬁﬁgﬁ'g gﬁg@g) ﬂﬁﬂf aO%ShélégenH CF 02 or
0531\1 ;ﬂn;éy{ach Lewgng Regroweis hydxqggn Irl\lﬁﬁn@cmb@hl;nemsel{g)fs -H, (Cs-
-l -BRos, Bhiogh®, FEFREd R, 1578, (C1-Co-akyl, -ORss, halogen, -CF,
-NO; or -CN; and each remaining R group is hydrogen. In one embodiment, R is
-ORys and one of Rz, Rg, Ro, Rig, Ri1 and Ry, is ~H, (Cy-Cg)-alkyl, -ORys, halogen,
-CF3, -NO; or -CN. In one embodiment, Rs is -OR»s and Ry is halogen. In one

embodiment, Rs is -OR2s and Ry is halogen and each remaining R group is hydrogen.
[0061] In a further embodiment, Rs is —H, (Cy1-Ce)-alkyl, -ORzs, halogen, or -CFs;
one of R7, Rg, Rg, RIO, R11, and R12 is -—H, (CrCﬁ)-aH{YI, -OR25, halogen, -CFg, -N 02

or -CN; one of Ry3, R4, Rys, and Ryg is —H, (C4-Ce)-alkyl, -ORs, or halogen, and each
remaining R group is hydrogen.
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(C1l-Co6)-al kyl, -OR25, hal ogen, or -CF3; and Ra and Rb
WO 208¢/B58¥ch i ndependently -H or -CH3; and ead€T/Es2806/i2)9
R group is hydrogen. In one enbodi nment, R10 is -H,
(Cl- C6)-al kyl, -OR25, halogen, -CF3, -NO2 or -CN, one
of RI, R2, R3, R4, R5 and R6 is -H, (C1-C6)-alkyl,
- Q2] halrogfinthepembéfiBienia Rg iedd N (J; algMalkiyhGOR 4 rh@ld)@em Sor -CFs;
hydro en. 19 WO 2006/ 135839 PCT/ UsS2006/ 022719 0058]
W819% Rarfe fonkiet Ripand Ry arq pach dndepgydegtiy yH, (C kyl -ORgs,

B 15505 . AR e . e

e i haliopEn tand Bich fiemainigBR grédupois hy@egen.l n one
enbodi nent, R, is -H (Cl-C6)-al kyl, -OR25, hal ogen,

- @(%3] or P&@rthbﬂexﬁb&hﬁﬁbt? s e, (OQlct;)JaH'\clglz ,FHOR,s, halogen or -CFs;
-al kyl, - al ogen, -
oﬁth? of Ra RsrBy, Fra, Rimeangriye p6s gagh qu-'lepf(r@Pﬂt@syHa(%yfﬂq) alkyl -OR2s,

'E‘@%geﬁdgﬁ? %Zﬁg ?ﬁglﬁ’dﬁg‘hc *renti %—ﬁg _cgﬁ)baggl’ “ORas,

i 9r hyldpagand e:icﬂn mmalremg)mgirmmﬂ& hy@®bgen.s - H,
(Cl-C6)-alkyl, -OR25, halogen, -CF3, -NQ2 or -CN, one

Of[O(W4] R2In dR3, en%dlrﬁ’&lt@mjlslgﬁ (61-CB)-alk | =GR)s; Edlkg%ln,, or —CF3, Ry is
hal Ogﬂ or -CF3; and each rerral ni_ng % is
hy-éTr é@!eﬁﬁ)- s$IRsnhalpgene i N@ner - ;an|:1§wo 5f Rio, Ryy and Ryp are

(SiaShlcablily, S8 a9 iy B 53000 o ro
- €EBodineng Ry is el (G-Eprdlkyl RTR s shalégei8, or——EFg);ng 1@!-131 (CRCe)-
A ees Bpen, B0 -GN R bRIer Ristio e indgpendently

( CH @%%Ldﬂ%h -O@?a%logéﬂalc%em 03 &+ -@N ah@aéhr renﬁNunQRegroup is

and is -H, Co6)
m@@gerh ainsge, en@hodn@xgs Rerigl-@B2saRd 1stbilqgee, nyRw, Ri1, Ryp are
' @Qﬁ‘ilp g@%%ﬁ&é&f %31 eC%E@I&yIa nﬁ%{%? &%ﬂg‘%ng r—@t{,‘ '—ﬂg)z or R ,ugnd each

( fEEmsziﬁlth hp is IQHJ.‘Sgen hﬁls@ge meoﬁilﬁﬁams- ROZ -@(lil-;g(;?:}tg i®hdogen;
0 4, - al Ky
_tyost RwaR@g ar% Fachepéepeaﬂ@ﬂéfa—éﬁ (Fiem%-h? Hlikﬁ @quaaaleg% -CF;,

h g@g §§E}§}Idr - H,
( %ﬁb&?@ﬁi@?@%h Mnﬁﬂ%% ogeﬁﬂ) (éS and one of R7,

, Hi S .
Eﬁ{ﬂg ggn, %%ﬁ@%ﬁ@ﬂg&&g I%I\F ﬁh( no@ @rﬂ’e ?(%8 i rzr‘leo%e,g’ PgCFas Ro
i 8 —Hy,(C(-Ck)-axky}, aDRyJ, halo@k®, 5CF1aNOg en ;CNf RGad Rapdre cacie

Ok, N B Tl 2 oot 42 @@%ﬁi‘m i

Rr&ﬁaﬁﬂiﬁ Rs%xhuﬁ Esqgfaog%%énn 1 96tRe ema%h{éﬁ&t Rsi ls (%:1 - -alky,

(a hal ogen, or -CF3 a is -

( @Rssr;al@gqny br ‘CRaRR51S A (6gin)-allg 30Rss, halogen ’CF, -NO; or -CN;
Rio and Ry; are each independently —~H, (Ci-Ce)-alkyl, -OR2s, halogen, -CFs, -NO, or
-CN; and each remaining R group is hydrogen. In some embodiments, Rs is ~H,
(C1—C5)-a1ky1, -OR25, halogen, Qr ~CF3; R9 is —H, (Cl—C5)—alkyl, —ORgs, halogen, —CFg,
-NO; or -CN; Ry; and Ry, are each independently ~H, (Cy~Cg)-alkyl, -ORps, halogen,

-CF3, -NO; or -CN; and each remaining R group is hydrogen.

[0066] In some embodiments, Rs is —H or -ORjs, Rg is —=H or halogen, Ry and Ry»
are each independently, —H, halogen, or -CFs; and each remaining R group is

hydrogen.
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-NO2 or -CN; and each remai ning R group i s hydrogen.

In one enbodi nent, R5 is -OR25 and one of R7, R8, R9,
we&i2ee/1B$839and R12 is -H, (Cl-0C6)-al kyl, -OR25, poaiusgmn22719

-CF3, -NO2 or -CN. In one enbodinent, R5 is -OR25 and

RO is halogen. In one enbodinent, R5 is -OR25 and R9

|§82§d]o?e[ﬁ a;mbf rﬁlmdmnh errb dlq s 1 (ng}s)}uﬂtyl sORys halggen, or -CF3 and

n_a further enbodi
[ @nﬁ@%}%aﬁis{ﬁg; RiocRpendiRyp g (C@y% )- é?%l '_bg?ﬁeh%lf’g??? -CF3, -NO or

ha (I)\]gRglﬁl ﬁb@gg&ﬂ;@{%ﬂt Iﬁ]‘lé\rﬁ e G?QRi@blé?é Mogen Q?Z@Fg, one of
RIE;, RS, Ry;R1d, ®ir, 863 Rad IeyH, (€9R2)6alkyir wso@@memf@ﬁﬁdgaz or -CN:

PP SsOBe DS %?grbﬁa?%w"q%e”ﬁ 1 SEReT SORAdATRE R is pi (Cr-Co)
?ﬂkﬂg d}% rﬁ%goﬁ é&y-'gFg aﬁd@% ! Rl qgenm R{;; REF3-H, r(@fcg)‘ alkyl,

are eac I ndependent
- HOR,E balogpn,al0Fy) -NOQR2EN; onabb@ean, Riszand Res o, (GnCe)-alkyl,
f 3, R4, Rl and .R1 - Cl1-C6) - al kyl
0%?1‘)&3’? S8 Factpspaiing, %?ﬂﬂ? ﬁlhﬁémﬁeﬁr%up |>s/

e Ty s A Wik

R nd R12 are each |ndependently -H,
%fld%? Iky? hal ogen, - - NO2 or -CN, one

6 PRy, R
or[ ﬁ%sﬁogen ne’ ea(%]@lgntRii Rz,n é"% k?:le Jﬁ s R12CR% Ri4, Ris,

[Q&Glﬂmhﬂ&e;aalehﬁdl’ogm rent. RS s -l (CI ce) al kyI
-OR25, hal ogen, or -CF3; RO is -H (Cl-C6)-al kyI,
- @9870] halhpgeiembddident, RORH R, TNR, ARy) Ry )R, 0fan&R); arlRbach
and R12 are each mdependently -H, (G -0G6)-al kyl,

- dpdogepal ogen, CFS -NO2 or -CN. In another
enbodi nent, R5 is -H (Cl- CG?RkaI k - OR25, hal ogen,
orl00TH3i Rgom%embpdl(fl@lt, 86)Ra e Bio, Rats 6@%312 are each

%g,goel\m or -CN two of Rio, Rll R12 are each
in dently H (G -08)-alkyl, -OR25, hal ogen, -

w@%ﬂe A S B ?Fe%ach

enRi i, RL2 are each independently -H,

(% al kyl, -OR25, halogen, -CF3, -NQ2 or -CN and
eé[@b73]f B DGO EHRHD R SRORIIRY®A; R Ro FaRnd Ry, are each
embodi ments, R5 is -OCH3; R9 is hal ogén;” two of Ri o,
RiwydrageR. are each i ndependently -H, (G -C6)-al kyl,
- OR25, hal ogen, -CF3, -NO2 or -CN, and each rerrai nin
RGO i & byoernbalimehiOBG5R2, Ra, RoRe, RoyBoRmend K11 /% eiagn
-I—ﬁydgocgeh%)-al kyl, -OR25, hal ogen, or -CF3; R9!

[0075] In one embodiment, Ry, Ry, R3, Ry, Ry, Rg and Ry; are each hydrogen.
[0076] In one embodiment, Ry, Rz, R3, R4, Ry, Rg. Ry and Ry are each hydrogen.

[0077] In one embodiment, Ry, Ry, Rs, Ry, Rs, R, Ry, Rs, Ro, and Ry are each
hydrogen.

[0078] In another embodiment, R;3, R4, Ris, and Ryg are each hydrogen.

[0079] In one embodiment, Rs, Re, R7, Rg, Ro, Ri2, Ri3, Ri4, Rys, and Rye are each
hydrogen.

[0080] In one embodiment, Ry, Rz, Rs, Ry, R¢, R7, R, and Ry; are each hydrogen.
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is -H (G-C6)-al kyl, -OR25, halogen, -CF3, -NO2 or

0 and R12 are each |ndependently - H,
WO 2 33 PC 2006/022719
eﬁm -al kyl, -OR25, hal ogen, -CF3, - CUI\§ é

each remaining R group is hydrogen. In soma
enbodi nents, R5 is -H (Cl-C6)-al kyl, -OR25, hal ogen,

0@%%3 N@%nb%mﬂddnﬁéﬂt IGGR'Z J(RM Rs,%zﬁs, R/ K9Sy, R 7 and Ryg

are each i ndependent |y
- bie cpCh hyhpegead. kyl | 0?25 haI ogen, -CF3, -NO2 or -CN;
and each remaining R group is hydrogen. In sone

efd08d] meMasone Bmbodimdit, R{, Bi: KHR4aRK W7, R, BR2.R11.HbkdgsnR14, Ris,
or -CF3; RI9.is -H, (C1l-Co6)-al kyl, -OR25, hal ogen,
_arBR1s rpeehdpydie8en R 1 and R12 are each

|ndependently -H, (Cl-C6)-al kyl, -OR25, hal ogen,
[6083] - Nl ave entadirasn R &, ReRai Remy, s ghooB Rer and Rz are

h 0066] In sonme enbodinments, R5 is -H or
éﬁﬁﬁ%ﬁw%

s -H or hal ogen, R10 and R12 are each

Bﬂﬁﬁ Sﬂﬁ gl Koy Kooy S5 RasBsRie Ko R

Q%g(},]%%{) 67] In one enbodinent, R4 is -H,
(Cl 06) hal ogen, or -CF3 and one of R7,

RE}OS?P Iﬂﬁ?}me %ﬁi‘ooﬁﬁﬂetﬁlﬁl 1% SH, '—tF{ &kc@@@@h&yy IR, an@ﬁ%%re each —

ogen, - CN.”I'n anot her enbodi nent ,
i 8, hﬂpg‘{r(.?lOR@é, oaHlZEd mem RhaRagd Ripare-easis-H, élﬁ@ggn, -alkyl

R7 R8, Ql‘ggsrg&&’ a@# 615’\%2 %ﬁs .. aﬁglegg?q ?lelr(rzl: ni ng

Pw% R LAY fr%&atf eéﬁirf%? s dgidgisgih (Cr-Co-
,BJdZﬂ Rf R, OR;,58) R d Rz is —H, (Ci-

R%R%Rgggglgﬁéh E)R@Fg frda ySonTe CN;7 0?1 S@% ?(Jle\h anR1412 is (&}

RTE)-alkyld m&,h@logw,otfﬂFﬁéﬁoalqryCN -OR25, or hal ogen,

and each remai ning R group i s hydrogen. [OOGJ In one

e[A98d] e rin,one rentoliRid, anRlohe dRTG, RarR.t, Ra,élsl,@n R is ~H, (C1-Co)-

( %@;ﬁ%@% EX]ﬁﬁ h 5: 2 CF(%P anﬁgmy ﬁgo o q%R%IIQ%olgS, and
QFZ0] |
(R et 5y o s gopen {80 1

881 € RCIhe eMHHIRBEN; ax{yQ%deld MR le%darmeng is -RL,, (C;-Co)-
gﬂ’b% R4, I%?e R8, RIO a1 %lqg are each '
hgldyh g@Rgs, halogen —-CFg, -NOZ, or CN and any three of Ry, Rs, Rg, Rig, Ry1, and

R, are each independently —H, (C;-Ce)-alkyl, -ORys, halogen, -CFs.

[0089] In one embodiment, any one of Ry, Ry, R3, R4, Rs, and Re is ~H, (C1-Ce)-
alkyl, -ORs, halogen or -CF3; and any one of Ri3, Ry, Rys, and Ry is —H, (C;-Cs)-
alkyl, -ORs, halogen or -CFs.

[0090] In one embodiment, any one of Ry, Rg, Ro, Rio, Ri1, and Rz is —H, C1-Ce)-
alkyl, -ORgs, halogen, -CFs, -NO,, or -CN; and any one of Ry3, Ri4, Rys, and Rye is —H,
(C1-Cg)-alkyl, -ORzs, halogen, -CF;.

[0091] In one embodiment, Ry is —H, (C;-Cg)-alkyl, -ORg2s, halogen, or -CF; and
any one of Rys, Ri4, Rys, and Ryg is —H, (C-Cg)-alkyl, -ORjs, halogen or -CF3; and any
one of Ry, Rs, Ro, Ryo, Ri1, and Ry, is —H, (C1-Cg)-alkyl, -ORys, halogen, or -CF;,
-NO,, or -CN,
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[0072] In one enbodinent, Rl, R2, R3, R4, R7, R8, R9,

R11, and R12 are each hydrogen. [0073] In one
wentmdisssnt, Rl, R2, R3, R4, R7, R8, R9, R10, aqd/uRi®6/022719

are each hydrogen. [0074] In one enbodi nent, Rl, R2,

R3, R4, R7, R8, R9, Rl10, and Rl1l are each hydrogen.

[ OOBR] | n Tanec embodintennl R, L, R2;-CRBalki¥ -ORY, hB%ge@@@l -CF; and
R11 are each hydrogen. [0076% I'n one enbodi ment, RI,
RoANYENe GhR 13,714, e, 2R wrisi—F {Ciar @-adlad h-QBexir lepdegen or -CFa, and any

Rssx@éf, RE Ry RIGK TR o FEf‘]eaﬁr g% é%dqgf%gégf S GRGeR, -ORas,

enbddgaent ;CIR1IANORDLA - CRiSJhemitdtlﬁJaﬁyawe o@RQhR{JRM RAER,¢, and Ry»
[ 007 I.Ln one_enbodi pent , R12,

R1%0 Gercithergisthe same g of the &‘é‘éﬂlmfh?loqlb@‘éﬁ@mnf y08%] I n

one enbodi nent, R1, R2, R3, R4, R6, R7, R8, and Rl1

ar 0083k h Hyereg@hodinent, B is 6ble(GEE83HkYL, -ORys, halogen or -CF3 and

P

e RO R Wy anlioihs L ROCGIRR BH0L nallepy SF 10 and any
ea«m dfiRir gy, RﬁoOR%Z]amﬂ RlpfserH% '(Cildlsﬁ&lk‘yl -BRys, B&ogﬁﬁ OF -CFs,

@g d‘}; R11, R12, R13, Rl4, R15,
2:\] Bﬁ% &é‘éﬁm%f) gmgit: RisgRkes /55 OnfrehR 13, Rlu},lhzand Ry is —
7 ) =

hydrogen (YB ORQ%gh ene%&nbo%g%%%w&%lgfé,’%%,ﬁg’ 0 Ru1, and Ryp
RGiS —H?(CIR%) azl@yl FORys, RillbgerRd?-EH:3;NOL4r -CRL5, and R16

are each hydrogen. [0085] In one enbodinent, Rl is -H,
- @B89%4r ( Gh efisbymbddiment, RS ianH, @S- @{)Qille}dClDst,Hlalogen or -CF3 and

hal o gks; R RS, RL2
ar®y &Eﬁf%%géﬂ Rlamﬁi (CI-Q@zﬁ%?/ @P?as, h@iogeNeQ-CFs, and any -

ROO
22210?‘?@{ Rs, F\%' Rl;%R g ﬁ‘g]re]éé}%gﬁ nﬂ}@_}%&g ({Ie@é Cg—r&lkyl, -ORys,
alh@%g,en @?@Es, -Né)zog@@lﬁ;r whegBE; the Adly EWWOfJRﬁ Raf RB—IRm,RBm, and Ryp
h zﬁ‘m B %ithf§I on t@%ﬁn Ri2! %g}e q\a?(ﬁne or 021 i %fel)e/:nt rlngs 5

ogen,
[0095] In one embodiment, Rs is -ORys; Ry is halogen; any one of R;3, Ri4, Rs,
and Ry is -H, (C;-Cg)-alkyl, -OR3s, halogen or -CFs; and any two of Ry, Rg, Ryo, Ri1,
and Ry are each independently -OR»s, halogen, or -CF3; wherein the any two of Ry,
Rsg, Ro, Ryg, R11, and Ry, can be either on the same ring of the quinoline or on different

rings.

[0096] In one embodiment, R; is -H or (C;-Cg)-alkyl; Ry, Rs, and Ry are each -H
or halogen; Ry is -H, halogen, -ORys, or -CF3; Rs is -H, halogen, or -OR3s; and R3, R,
R7, Ri2, Ri3, Ry4, Ris, Rig, R and Ry, are each hydrogen.

[0097] In one embodiment, R; is -H or ~CHj3; Ry, Rg, and Ry are each -H or F; Ry
is -H’ Fa _OCH3, or —CF3; R5 is "'H’ F: or 'OCH3; and R3a R63 R7’ RIO, Rlla R12, R137 R149
Ris, Rig, R, and Ry, are each hydrogen.

[0098] In one embodiment, Rjs is (C;-Cg)-haloalkyl.
[0099] In another embodiment, Rys is (C;-Cg)-fluoroalkyl.

[0100] In one embodiment, Rys is (C;-Cg)-alkyl. In one embodiment, Ros is ~CHs.
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[0087] In one enbodi nent, any one of Rl, R2, R3, R4,

R5, and R6 is -H, (Cl-C6)- alkyl, -OR25, hal ogen,
WOCH®/1354302, or -CN, and any two of R7, R8, ROPCRiIUS2006/022719

R, and R12 are each independently -H,

(C-Co) - aI kyl, -OR25, hal ogen, -CF3. [0088] In one

Ebml&l o@é %{'ﬂl%lﬁmeﬁt &GCOEX%OUP% of%rmﬁﬁl (I%ﬁ&g aﬁélgbﬁlsts of the 5-

al ogen, -
- R 1Aamcbpmry In hn@heroafmtmﬂ;mﬁa, thR@g)mRomds R}f Ho;malag(l) 4’¢ 2gonists of

i nde endently -H, (CA-0C6)-al kyl, -0OR25,
héﬁ%ggﬁﬂﬂ‘iﬁﬁg 91 0089] I n one enbodi ment, any one of

"HET b getissnsiockate Rentn oS npé@m%mﬁthepaqmula @

and R16 is & H (CL‘ C6) - al kyl, -OR25, hal ogen or -
[0090] In ohe enbOli ment, any one of R7, R8,\R9,
R11, and R12/i H d - 06) al kyl, -OR25, hal

- CF3, -H and anynonemof R13, Rl4y Rio
R16 is -H, -OR2

[0091] In onk yodi 4 is/-H,

- OR25, thalof %3 and\ Ro
and R16 is -, gl , .

and any ong of , R8, R9, Ri R11, [

(Cl1- C8) - al kyl , 5, hal ogén, 9'6r SCF3Y N, or o

23 WD 2006/ 135839 PCT/ US2006/ 052719 [0092] In one
enbodi msnt R4 is -H (Cl-C6)-al kyl, -OR25, hal ogen,

o oMt 0h, Yo M el g O 15N

T CCrtgiin R Ko redl Rey Biydb R R ot Wi By and R
- b caoh %@Pgndelﬂﬁy aHY(les)fﬁﬁk&Ew(CH@)-hB%all@l C(C;,,@;-,all@fiyh or (Ca-

R12 can be either on sane rin gui nol i ne

oCebalkynyl balegan, rCﬂgsNO[z,G@@]-ORms SOé?dsooﬁRm,rnSOzﬁzs is

o SoAfRPINEL M- o0FEoR.RSCRORT, 2, o R, ”ﬁm@k%

- CR25COMNR 1L br &ION@Fzg)z, and any one of R7, R8, R9,
Ri o, 1, and R12 1_1 d(gpl Qo) - al kyI - OR25,
hal ogerte 28¢ Ro@peseac “F@Een tly diljor riiHgne enbodi nent, RS

'( é - g)%’%% }si‘ﬁl)’ opﬁﬁea‘i’for alagc%aaé@ OCE}QICI:(E e, f F%S haﬁ)aIk l" B(Cp-Co)-

Ralkergl, om:z @a)@lkml andmdsRllzor Rs -H, (C1- 06) aI kyI
- OR25, hal ogen, or -CF3, -NO2, or -CN. [0094] In one
e htdd3] e nin, on@&mlﬁ)dimbnt,(mm%l), {@]-Kyl-alkyl OR2R,s5, halogge oy -CFs. In

or ther en?bodlment Rj is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3 and one of Rys,
Ris, Rys, and Ry is -H, (C;-Cg)-alkyl, -ORys, or halogen. In a further embodiment, R,
is -H, (C;-Cg)-alkyl, -ORs, halogen, or -CFs; one of Ry3, Ris, Ris, and Rye is -H, (Ci-
Ce)-alkyl, -ORjs, or halogen, and R7, Rg, Rg, Ryo, Ry, and R, are each hydrogen. In
yet another embodiment, R; is -H, (C;-Cg)-alkyl, -OR;,5, halogen, or -CFs; one of Rjs,
Ri4, Ris, and Rys is -H, (C1-Ce)-alkyl, -OR2s, or halogen, and Rz, R, R4, Rs, Rs, R7, Rg,
Ro, Ri0, Ri1, and R;; are each hydrogen. In one embodiment, R, is -H, (C;-Cg)-alkyl,
-ORjs, halogen or -CF3 and Ry, R3, R4 Rs, Re, R7, Rg, Ro, Ryg, Ri1, Riz, Ri3, R4, Ris,
and R;¢ are each hydrogen.

[0104] In one embodiment, Ry is -H, (C;-Cg)-alkyl, -OR3s, halogen, or -CFs. In
another embodiment, Ry is -H, (C;-C¢)-alkyl, -OR32s, halogen, or -CF; and one of Ry,
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any one of R13, Rl14, R15, and R16 is -H,

WO 2606h3£38) - al kyl , - OR25, hal ogen or -CF3; and poy/ustisonfio
R7, R8, RO, Rio, R11l, and Rl12 are each independently
-H, (Cl1-C6)-al kyl, -OR25, halogen, or -CF3, -I\I02, or
-CN;, wherein the any two of R7, R3, R9, Rlo, and

Rjigm, gna&ﬁ{ﬁ'é hercoir- Qﬁ%ﬁ a@RFJ bPGal8 errT;E)rIg a‘l%‘tl'ﬂé%l gg;%mment R4

ifferent rings. 95] 'h one i ment,

@RZH (RL)=alltyd) -@R:m hahlgyn,mreCEj, oRe 3f Rl R 14, RL5 and Raglis -H, (C;-

Rl@")t% l’o"pé%’?’ Or%?oéﬁ? &Xd ﬁm‘gﬁgnﬁw% gl}cglg _q.]each hyHrogen In

I %@e&%tﬂ@r&ﬁ%dnﬁ&% Rhfsahog DCG)OJJI dle‘Eﬁzzsyﬁmg%hnoﬂ @36&% of Rys,

two of R7, can be either
t HewsSRrreand Rug IS)fH,t(ﬁfqu)Jalkﬁl r(asto or ldoghinf st BntR2, Ri, RysRs, R7,

[ QD9 n gne odi men s +H or (Cl:CB)-alkyl.
oo Bl R B0 TR uogee o samiopie T (Ci-Co-
hailleg emst,@B&%en@f -CRahd 185R5 R Hs, msakc?qem,%o, 1@R2§n, Ry3, Rua,
and ,. R12, R13 S,
ar%s,@@éﬁlhm%gléhydrp%m] In one errbodl ment Rl i's -H

R2, R8, and RO are each -H or F; R4 is -H,

F [OlQitHS Ippne. mdllﬂéﬁtt Bs isHH, £C1-65)-alkBHIR ankhleBn, @6-CF;. In

eacﬂéﬁlﬁp%mg%éiﬂwﬁ% %6@%] w‘ﬁmﬂé‘ g(aﬁf% ﬁ?,log% 8y C@‘Rbana one of Ry3,

(@Lm,@s,); dndlRog s, (C,-L0PARY1, LORANGH hesgeare d it emBaélment Rs
fluoroal kyl, [0100] In_one enbodi nent,
|§S (Pél cm% 6)-alkilsI-ORpn 0p helogen, 98¢ ﬁ%ﬁts; RppBus, gnd Ryg3s -H2(£1-C6)~

0 3 [ A2 7
o SR Wil ol Ll PR RGP R R 16 Bach hydrogen. n
anytagwmtie esabotlintdnt, Ky is HJ QC;F@@@H(}(M—OR@ hatvgeher -CFs; one of Ry,
e ment,, t he n I oni st s
oRodhs B & b LEpCer Ry lomoRp bbbt G Backs Renko Rr
i RERY i QIR N I -Co)-
Ry K%%lmq’%ﬁusﬁ??% Rl Bg%i mbe%%l%o Riﬁng R RN N
Naligl\-OR:phakgerpr #0 ard &1 RR2, By, R4 ReaRd Rs, Ro, Ryo, R11, R12, Ri3, Rig,

PRALIBE KU heRhl L ARGER 3R TRl B IELED on B, O, Ry, and
RR46 ISR]:E(CQGQ) Mﬁ, halogen -CF3, or -OR25, R5 1S —-I‘i, (CI—C:S)~alkyl,, -OR25,

halogen, or -CFs; and each remaining R group is hydrogen.

[0106] In one embodiment, Rs is -H, (C;-Cg)-alkyl, ~OR25, halogen or -CFs; Ry,
Rz, R3, Ry, Rs, Ry, Rs, Ro, Rig, Ri1, Riz, Ris, Rus, Ris, and Ryg are each hydrogen; and
nis 1. In one embodiment, Rs is —=H or -OR3s; Ry, Rz, R, R4, Rg, Ry, Rg, Rg, Ry, Ri1,
Riz, Ri3, R4, Rys, and Ry are each hydrogen; and n is 1. In one embodiment, Ry is
-H, (C1-Cg)-alkyl, -ORas, halogen or -CFs; Ry, Ry, R3, Ry, Rg, R7, Rg, Ro, Rig, Ri1, Ri2,
Ris, Ri4, Ris, and Ry are each hydrogen; and n is 2. In one embodiment, Rs is —-H or
-OR2s; Ri, Ro, R, Ry, Rg, Ry, Rs, Ry, Rug, Ri1, Riz, Ri3, Rig, Rys, and Rye are each
hydrogen; and n is 2.

[0107] In one embodiment, Rg is -H, (C4-Ce)-alkyl, -ORjs, halogen, -CFs, -NO; or
-CN. In another embodiment, Rg is ~-H, (C;-Cg)-alkyl, -ORys, halogen, -CF3, -NO, or
-CN; one of Ry, Ry, R3, Ry, Rs and Rg is -H, (C;-Ce)-alkyl, -ORss, halogen, g)r -CF3; R,
and Ry, are each independently -H or -CHj; and each remaining R group is hydrogen.

In a further embodiment, Rg is -H, (Ci-Cs)-alkyl, -ORys, halogen, -CFs, -NO, or -CN;
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are each independently -H (d -Co)-al kyl,
wo 2661134889 - hal oal kyl , (C2-C6) - al kenyl, or (C2-PCT/US2006/022719
Co6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -O0OR25,
- 0S02R25, -SR25, -S02R25, - SO2N(R25)2, -N(R25)2,
-C(O, -COR25, -CO2R25, -NR25CO2R25, - NR25COR>25, -

NFQ}'@@@FK RROR3, RﬂRs aﬁ@ﬁ(s EQEH ;(Cr@%) H91 ) or -CF;; one of

|ndepen ently or - nea or

dR(s(]de%DsJ%ﬂI‘k)(C; QGtiu{QB)QRad oahédygen, a2 e@h)remaining R

'&?@%{ sdinsEio bty s RER B (@ fordiofr Qfis, hatogen, -r,

- ORZ%, orhaNagidrne @I?R&FRS id I, (@nekpakye n@Rgg Hﬁetgen Bl d:ﬁg, and
- (A -C6)-al kyl,  -OR25, hal ogen, or - one of

Reach remmnmseﬁsgroam Iydgoges. Inong cmb@eyneat Ryis ~H, (R265)-alkyl,

( OO'T@&) @Fg, é%td? E{;%)ﬁi gﬁxer_ %Fgéoupgr%e 8qch@z§rogen In one
Mbo%nt,am@s mﬁ((ﬂl&g)hﬂk)(l CDRz%Eﬂ@@hYJCFg, BRI per UN; one of Rys,

h RO, Rio and R12 are each

%ﬁvgﬁévrfm% t6 Ify@t (‘éﬁ&sh@kyle rl%%zm ﬂfafr?{logeRaan%eaChl remaining R group

(gh@a, &l kyl, -OR25, hal ogen, or -CF3; one of R13,
NN -H (Q-06)-al kyl, -OR25, or

h n, 7 8 RO, -R10,

Ri*iﬂ%i Rl Srodtnatfiny F2at Fo- P e o ben i’ - NOz or

| SCNH,In @ﬁi)théiﬁém}add{mbnt R9 mﬁ(ch@kpgﬁﬂ chstcangéml -B8,, -NO, or
N %P}SES& %6 R7, RS, R14,

RI%‘ oig, e Réa%h@%lég‘énfcxr@@@ﬂ}yh {OTowahalogen; or -CEs;

e [ I

orﬁﬁ@%ﬁ_mkb aliggaﬁglf gr eer%ig% i r?? 6%4 and enﬁ?rllﬁgﬁrhroup is

( byduogsn. alnja/furtheGrRaBodiaht e ik - r(Cr-CEBalkMU -ORgs, hiiloRi3 -CFs,

25Nl A, B RO e B i o

eﬂbEﬁl e ot RBRRM, R§5, amd R(f,Cils I@@ledl(bééhk 1 O3, orhﬁ 88 hind each

or -CF3; one of is -H, (CI-

CEymainipgiR gmmzsshydé?geﬁlaﬂ@@éﬁemhﬁ@nmt Rass HRYC1F@dd-2Ikyl, -ORys,

rr%l rrenit%’l’ 2%? Br %Q'%n{i égé ggg“ A %/ ﬁe@zgo)t %Ef Ogen25 » halogen,
opr -(mEBando&aeh ofm&RiBig R Bbp i hdrogend Iid?bgi leﬁli‘%)ﬂim;élt R|9Q is -H,
(jol"%)al )6% h%&? é%aﬁfﬁ%&n and a@é’é‘??ﬂ%/&#o&}@%ﬁe each
W&egaﬁ gk @ﬁi%dm%t I, i EHR@JCF@)% al 'halﬂzé)% S.CFs, -NO, or

ogen or -CF3 and RI1,
Ri@N; CR’EPlof Rea. RiaRu3, 208 Ry is 8L 5C;-SanalRes @Res eahztiogen and each

AR O R FOoon, Tor Lora. in

[0109] In one embodiment, Ry is -H, (C;-Cg)-alkyl, -OR2s, halogen, -CF;, -NO, or
-CN. In one embodiment, R; is -H, (C;-C¢)-alky! or halogen. In one embodiment, R;
is -H, (C;-Ce)-alkyl, -ORs, halogen, -CFs, -NO; or ~CN; one of Ry, Ry, R, R4, Rs and
R is -H, (C;-Cg)-alkyl, -ORjs, halogen, or -CFs; and R, and Ry, are each independently
-H or -CHj; and each remaining R group is hydrogen. In one embodiment, Ry is -H,
(C-Ce)-alkyl, -ORgs, halogen, ~CFs, -NO, or -CN;; one of Ry, Ry, Ra, R4, Rs and Rg is
-H, (C1-Ce)-alkyl, -ORys, halogen, or -CFs; and each remaining R group is hydrogen.

[0110] In one embodiment, Ryq is -H, (C;-Cg)-alkyl, -ORs, halogen, -CF;, -NO,
or -CN. In one embodiment, Ryq is -H, (C;-Cg)-alkyl, -ORys, halogen, or -CFs. In one

embodiment, Ryg is -H, ~-CHj, -OCHj, -F or -CF;. In one embodiment, Ryp is -H, (C;-
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anot her enbodi ment, R5 is -H (G -C6)-al kyl, -OR25,

hal ogen, or -CF3 and one of R13, Rl4, Rl15, and Rl16 is
wWoOo6(1858306) - al kyl , - OR25, or hal ogen. In a fuPCiagIS2006/022719

enbodinment, R5 is -H (G -C6)-al kyl, -OR25, or

hal ogen, one of R13, Rl14, R15, and R16 is -H, (Cl-C®6)-

al IG)-alkylDROR,5, Ralogeas iCBy, -NEF3r ~eNd )
Rln%G ang RL2 are gglgh ﬁ{/drggeﬂ noﬁggftlastm&lﬁlle and Rg is -H,
5)

Ceasatkyl, fBRisshalegeny oy %)Ramlkb are GRIGindbdndeety; -H or -CHi;

g%h r?ﬁx%nﬂ{g I&gqéxp 1§%yc#8g%rb el'ﬁt onﬁ ﬁgljbﬁilm% l_kms 4C1-C6)

R6,a1k5\’)7,, -ORRg ha]lagen RCB,, -R01 or 20K, BaeoiaR{s R%aRF my%gﬁﬁa is -H,

n‘Fodl nent, R5 is -H,

(‘g’ggﬁ) -a4kyl @@Sat%?é(’%; OIREF s@dwhrmmnggz@up Rohydrogen.

Rl 0o, R11, R12, R13, R14, RI15, and R16 are each

hyHHddkn. Inpna embediment, &b sHréa-CopaikylofORE3halRich, -CF;, -NO,

"ol MR debodht Ry S0 o) MR i Cror fn one

C&ﬁbocﬁnﬂne@.qhsr—ﬂm%‘g nEoRc%oqaohé ellmsgdil%ﬁﬂ Rékfzé LBk C-Co)-
1S -

d
aPBYerOBe, DERERM, 1T, -¥0; oREN fue iy, R RoRRy, Reond Reds -,
R' tdl-@%lkﬁl%Rgstlélog&Ebr éﬁd rﬁmﬁ?‘g{ b%gee & cY d@%@r S er‘ﬂ yRH or -CHs;

one “enbodr e
RzandR&ph Mnalﬁiﬁig R?@rpuﬁi& hyld9ogeRi Gn oﬁﬁ&mbocﬁih%nt R Bis -B14c;-Co)-
Rl.»,?g ::Q% are 1\tﬂdro ;and nis 1. In one
St e, 3&@% ()(5 %}T efneigfiR, Ra&s_s&,%la@g& is -H,
Or(@@&aﬂ@l Oﬁ%g, h%gelﬁ‘l)r aﬁg eaéﬁ%‘eﬁﬁ Cé:%%%@lé ’rtllgd?]ogen.

and are eac

i smilzjl n %%@&Hg%&ﬁ%@f, Rﬁﬁg ’—H]:\[ff!-_b%ﬂ(yl %@g,@ge%oc’&, NO,

arf -6 Iaose eabhdm’reyldrRagean a0aCp)- MBythalb%é:DZ} -G, GA®ne

%%d% %?2 1S I%Ncﬁ% a‘i‘?o%) ar ﬁ’ekyl '?F@H%lengi:l lg gHJr-]fcl Co)-
(@llkﬂ;&blﬁk iﬁélogen%?g N &QQN onggng ,g}% a}{%%& RACH,

of Rl and s -
@2‘? Hléilyb g@ﬁzs, ?1089&?-91? -CFF3, athB., Rlﬂ Bﬁ areeadhmdependently -H or

| SCPR A orgdiBE R i s s ndh B1F segboment 16: B 11, .-

(c:smm aDRyJ, ha}OQBZSCFJJaN@gwq—CNCGﬁe of RIOR,OR. MR 281 R is -H,
V?CZES)G k358 h CT/ US2006/ 022719 one of Rf ?-'éZ, .RSS,

- pshalpgeny ey (i) ang qaph remapzg R raupdehydrogen.
3213 one_of R13, R14, R15, and R16 is -H,
( 1188y _ Jingpe embogipeent.dRs iy aHo@‘arCs)alkyl,e&IRts,rImMem org (5 and

OoRUBLRS l{%{ﬂ 945 &y, s RDSs N B Bt T8 pldzen, -G NOz on

orféNoﬁn azaotmr eRtoidmentt, R{ i§- Hg:&)l ahkatkyl, <CI2 hal bdh OSEITF, and
Obné &Ry, B8y, R, Ry, Ry s -H, (C1-Co)-alkyl, -ORys, halogen, <CFs, -NO, or
-CN; and each remaining R group is hydrogen. In some embodiments, Rs is -H, (C;-
Ce)-alkyl, -ORys, halogen, or -CF; and Ry is (C1-Ce)-alkyl, -ORys, halogen, -CF3, -NO,
or -CN; and each remaining R group is hydrogen.

[0114] In a further embodiment, Rs is -H, (Cl—Cs);alkyl, -OR3s, halogen, or -CFj;
one of Ry, Rg, Ry, Ryq, Ry, and Ryy is -H, (Cy-Ce)-alkyl, -ORgs, halogen, -CFs, -NO, or
-CN; one of Ry3, R4, Rys, and Ryg is —H, (Cy~Cy)-alkyl, -ORys, or halogen, and each
remaining R group is hydrogen.
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each remai ning R group is hydrogen. In one enbodi nent

wo 26%/i38830H,  (C1- C6) -al kyl, - OR25, hal ogen, ?E%/Uszé\%zmw
or -CN;, and all other R groups are each hydrogen.

one enbodinment, R8 is -H (G-'.6)-al kyl, -O0OR25,
hal ogen, -CF3, -NO2 or -CN, one of R13, R14 R15, and

RiG1153 - H1n &Eﬂrttfé@ém%d&ﬁiem RORH, (@5 cg bmgp DOR@sﬂ Halea&) or -CFs;

remalning R group 1is é rogen.
ertbodif RenRs, Re9RjosRiHand 2-at}69a0hllk@dpen emst, Kéar@g@&kyl -OR3s,

( etiggie S N elons S PER Boues B ehd Regss 5 (G209 g, -ORos,
f G - 06)-al kyl |
ly oS g, ) 211

' f[d ndeﬂHtYurFE'r Qxﬁ?o&ﬁ@nt mg‘% C(@Hc%m Rgl OORE, ameg& or -CFy;

drogen urther é di ‘ment
( (T:hre@@f Ra) Ry Ry, R@?Zﬁ, andaR @geregach @Et@pendenmz Hr (leﬁ&t) atkyd, ~-ORys,

B S0y O R Gy X, A i, o

Rl hafoged anﬁ@aclﬁ@rraﬁhﬂg’k gro@%%fhprdﬁfgeﬂa' ogen, and each

r emai n| ng R group is hydrogen n one enbodi ment, R9

' il\llﬁ] (G &@erﬁ‘ﬂ)dﬁ‘fﬂlent @%5H (@Pb%gﬂclgl %i hﬂ%&r -CFs; Ry is

one of R4 or is -H,
hatth d€nCs)- aallkyL @PRBys, ha:ldgme(thr, eNeh ni N ,Fanglrtwmf Rao, Ry; and Ry, are

B SR R 67, S 1o e

gre%ﬂ@ﬁlrﬁécr%) R@i@hH t(vmd%zgmfyl Jolkgg,nﬁl@ebqﬁl %9 iRQH, @cé’;lcé) ~alkyl,
hal o
or‘r@F'ef, hmen ;a, -NOs, 01 S6H; IGO0k Bio, Ry1. R ar%gchapcp@nendenﬂy H,

%2 )- glrkyf' aéi’ggﬁ? ﬂiﬂog&d -GRC 8% {I-B(Fﬁj %gl &3l E‘ﬁ'ﬂiﬂm’nﬁ R group is

( (Byd@)sn aliksdme erﬁ]i&ﬁmeiﬂal R)gﬁ AH etG[-IRgs, ~Hror haldiden;|two of Riq,

one %Odl fndep\gndepgy%@é @h‘)" %f’ alo%%g%‘f:?, de] or -CN;

h n -
Qllnﬁ @&ch rlegg_ﬁﬁng Rg%uégfs hy@&geﬁ’ ﬁx é?fme%}nh%?@grélg% %554 I—Cljz%r -OCHj;

aer lRaHmdlamge@,rtwoeﬁd%o,lﬁlddhe Atteach jndepeadently LI Cr&mtalkyl,

6%5,% Iggrlé E&F@Ggf y(;:ﬁ alﬁgéqg:ﬁ?%rgﬁmm Cﬁ]%ro%gggl%@éﬂ In

Orsom@Nmb@ﬂﬁn&fts RL.is RZ (CR'EG) Rkyl, FBRa) ﬁalB@en ®r-CH; Ry is -H, (Ci-
(CI 06) aI OR25, hal ogen, or -CF3;_ and each
SOkl halggen.sCRy dNol o “CNt Byl Rug aisiggchl independently -H,

0 [ eyl
g W R S
( @iyd@):nahkgdme erfibBRbimetts) Ibsgier-]H, «@,-CHRByl) @Rpﬁ,dlalogen, or -CF3; Ro

(ﬁ Rﬁs) a%yg bgizs_, Ealog@t (2“1?3, 3 or 2ENPR g 430 Ry ot 305

mdependently -H, (C;-Ce)-alkyl, -OR2s, halogen, -CFs, -NO, or -CN; and each

remaining R group is hydrogen. In some embodiments, Rs is -H, (C;-Ce)-alkyl,
-OR2s, halogen, or -CFs; Ry is -H, (Cy-Cg)-alkyl, -OR3s, halogen, -CF3, -NO, or -CN;
Ry1 and R, are each independently -H, (C;-Cg)-alkyl, -OR3s, halogen, -CFs, -NO, or

-CN; and each remaining R group is hydrogen.

[0118] In some embodiments, Rs is ~H or ~OR2s; Ro is —H or halogen; and each
remaining R group is hydrogen. In some embodiments, Rs is —H or -ORgs, Rg is ~H or
halogen; Ryo and Ry, are each independently —H, halogen, or -CFs; and each

remaining R group is hydrogen.
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WD 2006/ 135839 PCT/ US2006/ 022719 C6) - al kyl , - OR25,

hal ogen, -CF3, -NO2 or -CN, one of Rl, R2, R3, R4, RS
wanweRBs43s -H, (Cl-C6)-al kyl, -OR25, hal ogen, pOT/USE68/022719

Ra and Rb are each independently -H or -CH3; and each

remaining R group is hydrogen. In one enbodinent, R o

| S[01H9] (Clln%}a'enﬂiomthent I(BE5H (@ﬂ-@ Qil'kyl @f@s, trab¥gén Xt -CF; and

-CN;, one of R1, R3, R4, and is -H

cpnmRaR«ng, Rum:&s ancthzdgeH (CorCG)@ﬂﬁfl -QRds.dalogen, -CFs, -NO; or

1 e
R R T ——
- CR3,Rg; R6IR100R 115 &1 R, s HIECo@3pikiyl nORz:Rhil bén, - ‘E'F3, -Noz or -CN;
(A -Co6)-al kyl, hal ogen, or -CF3. In one odi ne
ngnq eich ppmaigpyg R grougrs bygragen. @a@@wﬂp%mnt Ry 1s -5 (C1-Co)-

one gﬁ%ﬁ& Pél@ké%lor R %@e °P‘S"% Rg ngigll, RPN -ty

( GIOKS) haibge, ; CF3QRSZ62 ohalNigeR, of ®s, K;EERls,Fﬁdand 15RBI, €L Cy)-alkyl,

each. ind den Eor - :and ea h remai n| ng R
ég%z  eagh IgIpEn giovaat hydegpgery s - 1

Cl @) al kyI - OR25, hal ogen, -CE3, -NO2 or_-
of [0%20 R2 Inge ep@@odlp;gpnglp@e Rz Rig, Ris, and Rysis -H, (C1—C6) alkyl

(qlgﬂ .0R25, halogen, or -CF3; and each
remal %ybr g?o p is hydrogen. [0112] In one

T o b B e 55 0 e

(and@%-a%dfemh,hyhﬁigegen or -CF3. In one enbodinment,

R12 is -H -CH3, -F or -CF3. In one enbodinent, R12 is
F[mml Cﬁﬁon@l&ﬂﬁ%bmme%; Rh&,;0 RQYR7, Rgﬁ@m, RANGAWK;, afeNach
one of Rl, R2, R3, R4, RS and |

( drydewgeng| kyl , - OR25, hal ogen, or -CFS and Ra and Rb

are each |ndependently -Hor -CH3; and each renaining

R [9133lp i dn byelembediment RanB,, RxbBdiReRe, R1RR2 1,i and Ryl are each

(}Il § ehzal kyl, -OR25, halogen, -CF3, -NO2 or -CN, one
%Ry " R3, R4, R5 and R6 is -H,  (C-CB)-al i

hal o r .- CF3i d eagch I S
hﬁﬁi%ge 15 P58 armPociipegh R o 86 et Rpesi &k et e cat
nal kyl, -OR25, hal ogen, or -CF3 and one of R7,
R8 Ri o, Rll and R12 is -H, (d-0C6)-al kyl, -O0OR25,
h n then
|§[bi’zlsa (Cljlpg%erggﬁar&ht glm’g% 1%1”12,2119, ﬁgcl){r9 - CF3 arlﬁ%lgreone
ofhy/ogeR8, R9, Rio, RL11, R12 is -H (Cl- C6) - al kyl ,
- OR25, hal ogen, -CF3, “NC2 or -CN;, and each remai ni ng
R [QlZﬂ.]p i $n byelembedimehty R3ORE ReRO M, RH RS, RPand R ;1 e each

(%1 aI kyl, -OR25, hal ogen, or -CF3 and RO is
aI kyl, -OR25, hal ogen, - - or -CN;, and
ﬁh remai ni ng R group 1S hydro]%'en 0114 In a
L[ 1¥dr e fboes shedimest, Re, R4iRa( s, ngk {1 are epghciydrogen.

hal ogen, or -CF3;
[0128] In one embodiment, Ri, Rz, R3, R4, Ry, Rg, Rgand Ry; are each hydrogen.

[0129] In one embodiment, R;, Ry, Rs, R4, Rs, Rg, Ry, Rg, Ry, and Ry, are each
hydrogen.

[0130] In another embodiment, Ri3, R4, Rys, and Ry¢ are each hydrogen.

[0131] In one embodiment, Rs, Rg, R7, Rg, Rg, Ri2, Ri3, Ri4, Ris, and Ry are each
hydrogen.
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one of R7, R8, R9, R o, Rl11, and R12 is -H,

(d-C6)-al kyl, -OR25, hal ogen, -CF3, -NO2 or -CN one
wohodeh3583R14, R15, and R16 is -H, (Cl-C6)-al kyPCTASRDE/022719

or hal ogen, and each remaining R group is hydrogen.

28 WD 2006/ 135839 PCT/ US2006/ 022719 [0115] In a

f yoLse] emcHbERHodinEr 1, Rgt R%@%'l%k7,akg(ﬁ9hlgﬂ%§g§m, Rys, and

ogen, or -CF3;
Rl&lsaree@ddlydwgbwendently H, (d-C6)-al kyl, -OR25,
hal ogen, -CF3, -NO2 or -CN, one of Rl13a R14, R15, and
RJ[0133] H, IIl((ﬁb e%))dmhdny,lRl, RORH R4, Ry, RAARH @@anoaRﬂ, RagRi3, Rus,
ﬁrl]I:leﬁ % |s hydrogen. [0116] In a further
16 ArRKAG y Feeepca - 06) al kyl, -OR25, hal ogen,
or three of R7, R8, R9, R10, Rl1l, and Rl12 are
ea[@iﬁﬁl]qdeﬁ@me gribpdimant, Ry, Reds, Ruidfd, Ry KRR, Rih&aden Rus, Ris,

ne of R13, Rl14, R15, and R16 is
%3(186'%?:%1I G@geﬁ or hal ogen, and each

o oot %@"v@o&%e“ %%" B9 oL R R Ra o B Ry L, (Ci-Co-
Oralky(l‘aFQORB%éérdﬁgerr @-C@é}lm%}ly@hl%f Ry, IQR?é R t;qtlggﬁ{a | Ryz is -H, (Cy-
e&ﬁ%aﬂkﬁdeﬂé&uehﬁlvg’ﬂn o1 -Gl 1‘@2)0&#@%“ 0?25 hal ogen,

-CF3, -NO2 or -CN. I n another errbodl ment, R5 is -H,
( dO13) - alIn;anse embREBient ahp gee of Br, RoCR3 R4RBs,iamd R, is H (c1 Ce)-

oo O ey Malpges, S5 090 2GR ann P - Ro 160 Rut 161, ana

( ®yp &R ~athKiydependdi?s -Hhat 0g9Malkyl CHIR o5 Ii¥oeal -CIEN,  and

each remaining R group is hydrogen. In sone

r[tmﬂnne mIﬁe oné?émb§dmién9 bny 628t RRR,I Ry, R, R% a'l%g%?rH (C1-Cg)-

two of are” each |ndependen y -H,
(@EcybstI&:skl}qloge«nOF@% ¥t ogeGN; m@F@ay f@w, RE&Wo, RanB1i, and

o Hinai Ry A RGHT R, (G- Eé‘éﬁﬁﬁ - heOE ol agen:
(! a?wﬁw p cinb e, faf Bl Kl 8ol T ghd R HhG-Co-

eakyl,r-OrjsM eBcgt@pp ah8 ahyeﬁ@spnn kn R mdem is -H, (C1-Ce)-
embodi mentfs, R5 is -H (C -C6)-al kyl, 5, hal ogen,
oPlkyEESRmdhalegenqr @Eﬂ C6) - al kyI _OR25, hal ogen,

-CF3, -NO2 or -CN;, Rio and R12 are each i ndependently
H)139GC| hsynmmwdlmemz@y oiradioRye Re, RECR3g, RiNGRd &2 isCH, (C1-Ce)-

R T ) W

o(cp@)aalklyg 0R§5,hh1.ogérgleﬁ§) aI kyl, -OR25, hal ogen,
-NO2 or -CN, R o and R11 are each independently

art?g4g§§h0ﬁ) orit) dibodim&IF Ry, i, QERTy)-a1k13 -ORNRal8Eer, BPLCF; and
any one of Rys, Rys, Rys, and Ry is -H, (C;-Cg)-alkyl, -ORjs, halogen or -CFs; and any
one of Ry, Rg, Ro, Ryo, Ri1, and Ryz is -H, (C;-Cg)-alkyl, -ORjs, halogen, or -CFs,

-NOs,, or -CN.

[0141] In one embodiment, R4 is -H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3 and
any one of Ris, R4, Rys, and Rys is -H, (C-Ce)-alkyl, -ORys, halogen or -CFs; and any
two of Ry, Rg, Ro, Rig, R11, and Ry, are each independently -H, (C;-Cg)-alkyl, -ORjs,
halogen, or -CF3, -NO,, or -CN; wherein the any two of Ry, Rg, Ro, Rig, R11, and Ry,

can be either on the same ring of the quinoline or on different rings.
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remai ning R group is hydrogen. In sonme enbodi nents, R5
is -H (Cl-C6)-al kyl, -OR25, halogen, or -CF3; RO is
WO 06(1658306) - al kyl , - OR25, hal ogen, -CF3, - NO2POT/USENp/022719
R11 and R12 are each independently -H, (G -C6)-alkyl,
- OR25, halogen, -CF3, -NO2 or -CN, and each remaining
R @iazp i $n Bﬂ&éxﬁs@dimehﬂklsal; -F (G5 Q- 285D 0 ORYE, HafogelRoori-EF; and

-H or -OR25; is -H hal oge

and each remainin
R aHowe Qme)Pdn,d?ger@nd R isortb (BmisMhliaht GRobalogen f 3Fs; and any
d 2
O RGoR e Koy Rear By R0 RSP Ge i G, it or -

r elRONONELNR gr oup i s hydrogen. 29 WD 2006/ 135839
PCT/ US2006/ 022719 [0119] In one enbodinment, R4 is -H,

( g[bfl@) alrh 61¥é embéa%%fént |R%|1§’QHH(C1£(F3) 'afﬂgﬁ @R}s, h@ll%eﬁ’for -CF; and
EpnewﬁlRog &14, Rlszraad R1N@2~Irb (C1 GENalkyh @Rm, h@lpgen or -CFs; and any

IR, S B o G0 s 5 L o

(Cﬁai@h &l -y, -NGR8b-CpivBge the @fptwo DR, ®s, RGR o, RfAtand Ry,

each remaining R group i s hydrogen. In_a further
erfAd8 e pither onthe pame Hng ofth ecmynolweigrlon diffeent rigght ogen,
or -CF3; one of R7, R38, R9, Rio, R12 is -H,

( d0144) - allikgne embagiamsnt, Ralivdéar (C@@ alkyéucﬁz,d?:s, a®h\Ry aigeeach -H

%%?%8%? o0y R e By s R i TR Mt argORoss and R, R,

hyRl;, B9 Ry, R4 21, Rip RNadeRpadieaett dr@gbﬁa of R13 R14,
R15, and R16 is -H, (d-C6)-al kyl, hal ogen, -CF3, or

Qﬁi’% [Oin?éﬂe érﬁb&ﬁﬁeﬁmcilumeﬁ +cﬁ} RIRRs, 483 R fe el -H or F; Ry
3, R14, RI5,” and R16 are

ede ﬁ{@df)@éﬁnor '[QFJ&QE} isy ‘IH &h O HboafidRn Rs, Ra RixR 11,37, Ris, Rus,
2 are each hydrogen.

[éﬁlé’op"%“’l Iﬁga&r??ben%%nﬁgg% R2, R3, R4, yR? gR8 R o,

TR g, s SRS ol Ryt g o o -

arge, lﬁasgla J@M QﬁeGF3, 10,1R§] RJ R,Q/F6 ;, @HDREY at@Bdch -BLhalBZen, -alkyl,

R3, R4, R7 R8, R9, R10, and R12 are each hydrogen.
OR25, -CF3, or -NOz, R16 18 —-H or —CH3

[0147] In one embodiment, Rys is (C1-Cg)-haloalkyl.
[0148] In another embodiment, Rys is (Ci-Cs)-fluoroalkyl.
[0149] In one embodiment, Rys is (C;-Cg)-alkyl. In one embodiment, Rys is —CHa.

[0150] In one embodiment, the compounds of Formula (I) are antagonists of the 5-
HTa receptor. In another embodiment, the compounds of Formula (I) are agonists of

the 5-HT 4 receptor.

[0151] In another aspect, the invention provides compounds of the Formula (I”’):
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[0126] In one enbodinent, Rl, R2, R3, R4, R7, R8, R9,
wo WdPess@9d RI are each hydrogen. [0127] In @@e/us2006/022719
enbodi nent, Rl, R2, R3, R4, R7, R8, and R | are each
hydrogen. [0128] In one enbodi ment, Rl, R2, R3, R4,

R7, R8, RO and Rl11l are each hydrogen. [0129] In one
enbodi nent , R R2, AR3, R4, R5, R6, R7, R8, R¥; and

R12 are each ( :

R13, R14, R15, nd\R16 are each hydrogen.
one enbodi Rer R3, NR6, R7, RR8giy RO, R42,
R15, and R16 ane_ea h drogen.

and R16 are eagh hyetrogen. rRO1Z4] | nrEne enbodi nent,
Rl, R2, R3, R4, R6, R7, R8, Rio, Rl1, R12, "R13, Ri4,
R15, and R16 are each hydroge?,, [0135] I'n one

enbodi nent, any one of Rl, R2, "R3, R4, R5 and R6 is

“H, (Cl- | kyl d
one gf ghﬁ@% Cﬁéléa&y&ccﬁt?&g%ﬂigt ?Oﬁ’s -H ?2:1- an

-al k |
[0132] ‘%;li*ﬁf%lﬁg&%aﬁ’g esr:Ra BmeR@fRSR&o,F&ualm RpgRi4, Rys, and
R&%@'R@ 1h(§)erpe[dde1{tﬁ}1}%¢1 c?} A, clc(;’éﬁ%%kgﬂ ?%-cﬁ) alkenyl, or

: any 't Wo
R](!Z,z—@shdlkthalpgere aChs, -NOep €N e@Rhsy -8 02R 35, =SRas, -SO2R 05, -

e PR ALY G S SR S v T SRS
*‘NR&Ms)Z,@r WON(R%C%J? #1Q8ER, F%roﬁﬁﬁthrothEfélthe piperidine

-CN;, and any three of R7 , R9, o, Ril, and
anecemepieindependent |y -H, (Gi-CB)-al kyl, - OR2S5,

ne 09T 58 e QAL 000, RO ED g 20, o O

0?2%1 éhalisogh ror dlnear(afibrarﬂ}‘liﬂ @)C%{%:g@j (thﬁlles)-IﬁléhlngR;LC(%-cﬁ)-
an l al Ky - , hal ogen or - .
28 ﬁ?%hgﬁ) f?é‘t‘}t any one of R7, R8, R9, RI0,

R' i, argheb éhel piperidind gf@auﬁj@aﬂ be attached to the non-hetero atom containing
ring of the quinoline through positions R7, Ry, Rg, or Rg.

[0152] In one embodiment, R4 is -H, (C;-Cg)-alkyl, -ORys, halogen, or -CFs. In
another embodiment, Ry is -H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF; and one of Rys,
Ru4, Ris5, and Ry is -H, (C;-Cg)-alkyl, -ORys, or halogen. In a further embodiment, R4
is -H, (C1-Ce¢)-alkyl, -ORzs, halogen, or -CFs; one of Ris, R4, Ris, and Ryg is -H, (Cs-
Ce)-alkyl, ~-ORgs, or halogen or -CFj; the piperidine is connected through one of R,
Ry, Rg, or R; and the remainder of the R groups of the quinoline attached to the
piperidine are each hydrogen. In yet another embodiment, Ry is -H, (C;-Cg)-alkyl,
-OR3s, halogen, or -CFs; one of Rys, Rys, Rys, and Ryg is —H, (C;-Cg)-alkyl, -ORss, or
halogen,; the piperidine is connected through Ry; and each remaining R group is
hydrogen. In yet another embodiment, Ry is -H, (C;-Cg)-alkyl, -ORgs, halogen, or
-CF;; one of Ry3, Ry, Rys, and Rys is -H, (C;-Ce)-alkyl, -ORys, or halogen; the
piperidine is connected through R7; and each remaining R group is hydrogen. In yet
another embodiment, Ry is -H, (C;-Cg)-alkyl, -OR3s, halogen, or ~-CF3; one of Ry3, Rya,
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al kyl, -OR25, halogen, -CF3, -NO2, or -CN, and any one

of R13, R14, R15, and R16 is -H, (G -C6)-al kyl,
woeRA3sd3al ogen, -CF3. [0140] In one enbodi menPCTRE2008/022719

-H, (C1-0C6)-al kyl, -OR25, hal ogen, or -CF3 and any

one of R13, Rl14, R15, and R16 is -H, (G -C6)-alkyl,

QRgSanmﬁqgtm FS% csﬁa%ﬁ aoﬁzsaeyhaw%@ fe ﬂ?%%lzd’i% isR%nnected
h dhrsglgh Rsoand €@F remainmg, R group d}:\%yc{rogam]ln lyat another embodiment, Ry

o B B eyt Ot ol P - Shi pE Rifa Ry Bl 200 Ropyis -H, (Cre
( Q:g)@ayi aldgég,,orhﬁlégém th@b@gﬁmn@ lis cdahdite RIMEOEMR,; 1WA eakh
R12 are each i ndgpendgent 'y

- Hem@@mgﬁ)gr@lp«ly ﬂlydnomzsln ongzmaipdimerdr R4 iSFH, (CiNCR)-alsyl, -ORys,
1 d
reftogtSh B, HERIAHICR Blnclea (Rbuelo, Mo iginefidhe R sroup

oris bpdrdpéid. etk chibddinend IR MO-BOMBLAI 2839, -OR s, halogen or -CFj thi-
PCT/ US2006/ 022719 [014§ In one embodinent, R5 is -H,
( PIRERMne;iS ggpnectedithrough Ry o eacky remaiimng Rogroup ipyhyseget. In one

py R M0 4B L BqgRlig o BB
fm:dnmted t_hroulgh Kgctlnm%:h ad:ﬂ;gélhlglr%b RBIZZﬁg rl]hhij'cﬁ)gm Intone@nthodiment,
( ('?192 &e‘?rﬁﬁ %-Jky&%zsaﬁ?&f%s% 3, th%:p@ealﬁale l%ﬁvlr%ﬁ%edothrough

RES, afiléhch RdRain ShoddoedOl - 0B) - al kyl , - OR25,
haI:)gen or - ﬁ%Ckg@&nl vvogof R7, R8, R9, R o, Ril1,

" S g -2y B .

a@zmmmbom@nﬁ&i 1R, (Ql'?lé)t &kyl, @Rﬁkl Ril@gen; an-@¥&; and one of Rys,
i.noline_or

P a e R e T rar iR, tiesoibiiesin o & Aitheg embagiment, Rs

(Q }mt_l'@d(‘ﬂk}’l E@stRﬁalogéKj OR%%%H@@FRB, k|14 R|i5, Hﬁamoeﬁ; H (Cl‘

R4 is -H hal ogen, -OR2
ofCe)-eieyk - Bmlomalom thcmperp&zze 1sm3necmi4hrqaxb onm Rﬂ& . Rg, or

RN R
bhclfhydr@lnB In get anCHRr embodisnent] R5Ffs -H @fﬁ}@-@ﬂ@l R@RgEiGlalo gen,

3, d
bty oo s Kot Bey aichReib-Bnaanghish - REs or halogen: the
%%n@fne ﬁgdnqi@%teé Itﬂﬂﬂ&h Bff ﬁ‘[&ldeaa’;’ réiﬁeﬁn%g@grouglm }éy(go&l% In yet

aa@otg@r@lmqulmhm BgisnH, (@d (Ey]—alkyl -ORys, halogen, or -CF3; one of Ris, Ry,
Rys, and Rys is -H, (C;-Cg)-alkyl, -ORys, or halogen; the piperidine is connected

through Ry; and each remaining R group is hydrogen. In yet another embodiment, Rs
is -H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3; one of Rys, R4, Ris, and Ry is -H, (Ci-
Ce)-alkyl, -ORys, or halogen; the piperidine is connected through Rg; and each
remaining R group is hydrogen. In yet another embodiment, Rs is -H, (C;-Cg)-alkyl,
-OR3s, halogen, or -CF3; one of Rys, Ri4, Rys, and Ryg is -H, (C1-Ce)-alkyl, -ORys, or
halogen; the piperidine is connected through Ry; and each remaining R group is
hydrogen. In one embodiment, Rs is -H, (C;-Ce)-alkyl, -OR»s, halogen or -CF;_ the
piperidine is connected through Ry, and each remaining R group is hydrogen. In one
embodiment, Rs is -H, (C;-Cg)-alkyl, -ORzs, halogen or -CF;, the piperidine is

connected through Ry, and each remaining R group is hydrogen. In one embodiment,
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-OR25, -CF3, or -NO2; R16 is -Hor -CH3. [0147] In one

enbodi nent, R25 is (O -C6)-haloalkyl. [0148] In
wanoisdnsss3enbodi ment, R25 is (O -C6)-fl uoroal kyPPCcT[U81608022719

In one enbodinent, R25 is (O -C6)-alkyl. In one

enbodi nent, R25 is -CH3. [0150] In one enbodi nent,

t F I Leer.a
8, ECEREE5 8 N At oL O RIS Oy

Fdimnéez(ch)lerammr@gb gicsipds bYdrogctne I5-a4¢ Bmbodivagut,drs is -H, (Ci-Cg)-

|0 SRR o TR AT SO BB s o
P%ﬁhﬁ%}@ élﬁﬁl%ﬁi ﬁydl%%eﬂ?lln]azfuﬁiler embddiMe, bhdof ﬁ% RIBR;s, and

phar maceutical |y acc d%ﬁ
sk ds théCebk)- alkmlehdpgerRiCFmr ~@BBs; RélS-FIi,( :6)RIkyl, -ORys,

arglior Tacelsl Rl rdiop i 17 "
( @i@) - hal oal @{'qﬁig%%eﬁts 25' @gg n%@%{l &stz ]@@@p, or -CF; and

C( e ERRRY, R c&23§2§9’ ng R,%ﬁd R; 002&2%85531 % c_?gen, -CFs,
NRM%@B’«)K%N dor thMrmlSﬂQom‘epmhﬂ]m plptrgdlm: g,rcmup@ted. In

h the pi i di i d: d .Rb
DBt bR BF P SRIDRhge. R e or .
I lmﬁawg, RS, R@J,Highﬁ@liﬁchml—@J;)kalkyl ((ﬁlzs,cﬁa)logbm @HKWNO, or -CN
kenyl , and where the

biepeRntds onshaich lsrmiperiding
pigseent é@rrfhe Brasogp @aw hieh ﬁ@méﬂert q isconrasiade prd gach remaining

t S
SO A0 L Rl KGO i
ercbonkcirelntin séihe iembodii,me(n@l RO -1 lok YOR »5- 0BG, is HA) (@eTy)-alkyl,

( cPReg iotgery O 8% oF FaR gtheach roimespedb gropds Bydipgep except
R¥4y thBROgroap thrbidh WBich khe [ﬁﬁén@é 1s@ok1ﬁéoted GR28me@mbodiments, Rs

hal ogen. "I n a further enbodi ment
is -H, (C;-Cg)-alkyl, ~ORys, halogen, or -CF;, Rg 1s —H or halogen and each remaining

R group is —H or hydrogen except for the R group through which the piperidine is

connected.

[0155] In a further embodiment, Rs is -H, (C;-Cg)-alkyl, -OR3s, halogen, or ~CFs;
one of Ry, Ry, Rg, Ro, Ryg, R11; Ryz is -H, (C;-Cg)-alkyl, -ORys, halogen, -CF;, -NO; or
-CN except for the R group through which the piperidine is connected; one of Ry,

Rus, Ris, and Ry¢ is —H, (C;-Cg)-alkyl, -OR4s, or halogen, and each remaining R group
is hydrogen except for the R group through which the piperidine is connected.

[0156] In a further embodiment, Rs is -H, (C;-Cg)-alkyl, -OR3s, halogen, or -CFs;
and Ry is -H, (C;-Cg)-alkyl, -OR3s, halogen, -CFs, -NO, or -CN, and each remaining
R group is hydrogen except for the R group through which the piperidine is
connected. In one embodiment, the piperidine is connected through Ry; Rs is -H, (Cq-
Ce)-alkyl, -ORys, halogen, or -CF;; and Ry is -H, (C;-Cg)-alkyl, -OR5s, halogen, -CFj,
-NO; or -CN. In one embodiment, the piperidine is connected through R7; Rs is —H or
-OR3s; and Ry is —H or halogen.
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is -H (C-C6)-al kyl, -OR25, hal ogen, or -CF3; one of
wo 26063358844, R15, and R16 is -H, (Cl- C6)-al KybcTASRA6022719
or hal ogen or -CF3; the piperidine is connected
t hrough one of R7, R7, R8, or R9; and the remai nder
of the R groups of the quinoline attached to the
pifpes71di n B Himbd e n r .
Do ment SRR (P Ry Q! balgges or -CFs two
orOfP@FE'z , Rer RooR10FRB; Rmaae eemhandqmudaaﬂ@ -Hs (CHCo)- alkyl -OR25,

c SIS FFEVN g o X pt OBER Pone R Wi s o i

h)b@hﬁ&ﬁafdl aﬁmea(:ﬁtrelﬂﬁlﬁidgﬁ( ﬁﬁﬁb%’hﬁﬁé@n Bﬂtebtsfof tﬁe R ﬁxioup through

(Cl - al kyl, - ogen, or - one of

§ pipeRidiR1E corpectad. (Cl-C6)-al kyl, -OR5, or
hal ogen the piperidine is connected through R7; and
eei@]:ﬁ&] emalnninegenibogioens, R sishHd(@QgEg-alkyl, YER,s, lsadageneor -CF;; two

o P Ryt s 5 driorlin R o558 ooty afisa-C-alf “ORas

Pﬁﬂog&0@§ LR, L9 Cﬁje'é_’(cep'iﬂ'& e R drdup tﬁro&;,@wﬂ@gﬂ?é Hi¥bridine is

al ogen; - t he plperldlne I's connhecte

t IspRREgiedReRe of s R rse#nd Ri m‘g—fFE Ehel-allylh{Roegehalogan, and
! B A B0, 008 endfy e AT Gl g

| pipeHdine@eor@@tedl kyl , - OR25, or hal ogen; the
pi peridine is connect ed t hrough R9; and each

L .
r gmwpl ngInF&ngreaimamsedﬁ 1§an(C1a@6)f&'ﬂ%11 em%FH%hl’e SACF;; three ,.

IS (d-C6)- en or - ,
pPBBv,uRsvr #e: Rs Rmrlhe,clfxe@rqwbughp lently ald, €ac®s)-alkyl, -ORys,

r 0
RO SOPAP, o S o SRR o e
pcqmrectddn@elcsf Raie®R eohnkd R, ghH, RCl C%Dldll@ﬂcbﬂzg lmhﬂllog& and
R dr oge I n one %Odl nment ,

( efcbagasy '&&% 2rORD By RGP AP THOT ey grquaéhr@uab ity le
| PipeR@RBeCiRdediBi ough R8, and each remai n| ng R group
i’ s hydrogen. In one enbodinment, R4 is -

c H,
|(s 1gonhegb§ég eﬁlﬁj%n %@Qﬁ thﬁ(giﬁal ni-H %rS}rlgar %F3’ Ry is

| SH HrahCadreliyl, [—0R55'3]lallogem REFg r-rNﬁlay)r adNnand Ko q)fSRmJ-Rn and Ry, are

e?&?gd{‘ @ﬁ?&(&&g %%lﬁﬁ)(%q%k%ﬁ{?ﬁg%g? ' ng ngrg-h In another
Osmbédithed) &s NG, %Rz @%ﬁglgcylméstRﬁﬁo%é}P dr F@i@- RS js 1, (C1-Ce)-alkyl,

(CI C6) - al kyl
j Trpdogen, &5, iNO; ¢1 -QNc1wo®} Rad, Rl. Rie @m@ch haﬂepgehmly -H,

- n
T AN 3, U8 2, A by R
Clmyﬂmmm&dcéﬂl foihs Rogreup thr&igh Wiich trwplp%dlnaﬁ,c&ﬁ&tédw €In some
der of t he R %r oups of the quinoline attached to
‘KfF Ros; Rg is ~H or halogen; two of Ry, Ry, Ry are each
1ndependently —-H, (Cl-C6)~a1kyl, ~ORys, halogen, -CFs, -NO, or -CN; and each
remaining R group is hydrogen except for the R group through which the piperidine is
connected. In some embodiments, Rs is ~H or -OCHj3; Ry is —H or halogen; two of
R0, Ri1, Ryz are each independently ~H, (C;-Cg)-alkyl, -ORys, halogen, ~CF3, -NO, or
-CN; and each remaining R group is hydrogen except for the R group through which

the piperidine is connected.
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each hydrogen. In yet another enbodinent, R5 is -H,
(d-C6)-al kyl, -OR25, hal ogen, or -CF3; one of R13,
w&bdoo/1BIB9 and R16 is -H (d-C6)-al kyl, -OR25pCDMUS2006/022719
hal ogen; the piperidine is connected through R7,; and
each remaining R group is hydrogen. In yet another

enfoadirenty sée embodiments! R%)—I—lal-d@[l(k) -a.ﬁB]?SOng@Ihgg,ggn or -CFs;
or -CF3; one of R13, Rl4 and
( Re 563, 4Ck k) alkz@m@stohalmnog@m N(HEO@CB%rRlee andR;; are each

o B 965 Sl P Sl AL S

( GenamingR ybup is Bfdfwgei ai&gﬁim tH'R gﬁlﬁ@ th@iilgh Qihlcﬁﬂtﬁe piperidine is
R14, R15, and R16 is_ -H Sﬁ ) -al ky

hafosgesied.  Mesopiesarhadiments, sd%ﬁﬁeé%eﬁswkﬂuﬁmhal@m or -CFs;

o T QAT ST IR AT AR o

? gndéﬁéﬁdem?elfb’(cmg);all%ﬂé@ﬂﬂaal@gm R]hfé iNO;z 61,-CN; and each

- CB). - 5, or t he |per||ne|s

{ GrER R o i3 RIS BB R B LR Lo dh GIHP ShroRely PO h piperidine is
hyhRae. ]h%oﬁﬁ%nﬂfgﬁﬁﬂéd?fﬂﬁ sorﬁirc'eﬂlﬁodlﬁﬁen&qis {54, add} d;') -alkyl,

- OR25, hal ogen or -CF3 pi peridine is” connecte
t hﬂﬂzgﬂla&'&elﬂ anrdFgdRutis FEnl 1TanglkiRl, gORup haloghry dCHgeNO, or -CN;

b 88 REr S o R FH G ol RS ko, g N0z or

R?(:Nu;radd emheﬁﬁnﬁmgm u? ig hg&u@ EbeXtepi PRI R gfbugrtﬁrough which
embod;j nent, .34 WO 2006/ 1358 CT/ US2006/ 022719° R5 T's

IIPGPJQPH@G?E&M@?PC& .OR25, hal ogen or -CF3, the
E”H;I dine is connected through R8, and each
Hi nghwlg?rmlypdlmemtyﬂn gt (C+6is)etleyl e1@Ri Irdogen, 65-CF; and

[ - ¥ Ky, - 5, ha R or . - , Lhe

Sl O Rtk P S s len

redeo_mr n@It\IRIg Elﬂ(btﬁ?ﬂ %nlﬁbd@h&ﬁem isl-H, eclf @g)tdmeyl —OR25, halogen, or
odl nen one O

(E%Feeaﬂeéz f Ryb R Bodhto: Rigrmd Pem mﬁaﬁé@x Csz)aalkgl @st, halogen,

( ErEONOIlEYEN; afdhérh reri: ﬁhﬁ’%q{] gr[ogg is 4]??%&@0%?& the R group

remaining R group i s hydrog
erﬂhodghmhtch tRSpipsridide 1s( @nn&Bed. a]nlwﬂurtheﬁ%ﬂlﬁxdnhaﬂltoﬁers -H, (C;-

01 5% BB e of ook R ORar K ARH (o
Qﬁy@x—cﬂﬁg hbRgeh NEFR -BIRWR -ERF 6406 Yi B njg Rﬂeand Rigi is —H (cl-cﬁ)-
éridine is connected. In another e odi'nment ,

Ikyl,cORz6 pr Aplegen, andradh remaindegeR grayp is @V@ogmiempt M the R

Réoug?ﬁrmgﬁ%fhlﬁgt&?g%nﬁ.ﬁ%%s conneg%isl S ;\|02 or -
HFBY ool datamibeBirSTl At R g Rt pgﬁ;ggbﬁ% iy,

eh@l@gén,f.gF3,toheoﬁzgroup through whi ch the pi peridine is

[0164] In one embodiment, Rg is -H, (C;-Cg)-alkyl, -ORjs, halogen, -CF3, -NO; or
-CN. In another embodiment, Ry is -H, (C;-Cs)-alkyl, -OR5s, halogen, -CF3, -NO, or
-CN; one of Ry, Ry, R3, Ry, and Rg is -H, (C;-Cs)-alkyl, -ORjs, halogen, or -CF3; R,
and Ry, are each independently -H or -CHs; and each remaining R group is hydrogen
except for the R group through which the piperidine is connected. In a further
embodiment, Rg is -H, (C;-Ce)-alkyl, -OR2s, halogen, -CFs, -NO, or -CN; one of Ry,
Rz, R3, R4, Rs, and Rg is -H, (C;-Ce)-alkyl, -ORys, halogen, or -CFs; one of Ri3, Ryg,

Ris, and Ry is -H, (C;-Cg)-alkyl, -ORgs, or halogen, R, and Ry, are each independently
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connected. In sone enbodinents, R5 is -H or -OR25 and

ROis -H (d-C6)-alkyl, -0OR25, halogen, -CF3, -NX®
wonooes@Bss3and each remai ning R group i s hydr ogeRCENSEP5/022719

for the R group through which the piperi di ne is

connected. In sone enbodi nents, R5 is -H,

5
( Ay 6hlcnl; kvl each%nlﬁ?kggﬁ% is ‘Hgdroggr?’ exéE{Bt fo$ the"R %fourp]) through

hal'ogen and each remai nin hydr 0
exwhich theopiperidindisgoougstadh Mo ogh embo«hmetnh Rgp$ ﬁér(CdeG&»alkyl -ORys,

C A O EdQFk;y{N'g 5%&;5%1 rﬁgur y 22{4 g Rs O%E_ge(%t '&égglgﬁ’? R_QE’?.S, halogen,

R7or, andhchfeRainREIR o3 ié Bydrbeen &lcefittbr fe By broup through
(Rzgﬁghal ogen, nﬁ% gI\IO%1 Yo Cﬁﬁb uP e

except for
grwhigh ﬁhﬁmp@idmmm@hnmmedphp@m metehmsntdgznﬁ ddt (Ed*Csdﬂalakyl -ORys,

ort bt G N R R kg Reeshis g b1 e e for he

exXR gRtupftBfouph & hRhOhe Pipetifing iodonnBeted fnhdhefd: pﬁﬁirﬁéﬂtem 8 -H, (C;-
connected. [0156] In a further enbodinment, R5 is -
( (ﬁ:ﬁ)@§§3’1 5 halagros CFBpaNgQé% -CH; onpfiR 13, RpgR g7 and 816 is -H, (Ci-

R e

R rgmaining Rrgooighis Wedoped &ecepi foe thedt QE)quShrougln Whmhetﬂe pipﬁrldine is
one enbo iment, the piperidine is connected through
RFONPRCISGs (CI 06) al kyI - OR25, hal ogen, or - CF3
OR25, hal o

"M% | Bond erengimentBetionb(C1-C AR Ot irdoges, -CFs, -NOs or

C RS hsftolnet i, B3 bbb s8 S o NOor

[ OCH on¢ nf BnR2Rb AR, Reand RE5s 1, (OfCsj-alkyD6PRA, kylogen, or -CFs;

e 2ty O R indbendeoilc - WS (Pl G ot rispning fronp 6
- GFdRrgen BRPORIY the @ng‘;@up thikgh? "wlﬂ@Nh@ PeRBdideqs cérﬁﬁct@d Ina

gr oup through whi ch pi peridine iS connected

eimhq‘r@n‘ﬁliomm@;lt;&gls oHp(Glstﬁyﬂﬂfy@gé}Rzamé}ﬁe ,fﬁFs,HNQzFor -CN; one

9480 RIRUD RN 419 B\ REL W LEORS SRRRSE I o or s

mzazlsmuoggn; - (Cr~053a]k$'1y\EDR§3f oﬂmog‘aﬂ Ra :ﬁﬁi Rme eRAD,
d2 are each i ndependent |y -H (Cl-C6)-al ky
Eﬁ@@en R VO" of, -Chapand ea Rbienéﬂmméllﬂ gf?&%b?t }Tdéqgeflt?éc@t forthe R

s fgﬁ%\% fhitfu R%H g&hl&’f‘ihe g r#gﬁ%uﬁh?@édn‘ébt@? Qh?c&faﬂtft@@sﬁt ROUEH, (C:-

0 Cahalkab eBR2a hallog@acﬁFzr, eN@a oi AGN Iang ooe pf RsohBslisclie (Cl—Cs) alkyl,

exﬁﬁ%t, I oggerg, %? &: g rIg e em oclfi%{]en 9 1s If ?8 -Ce)-alkyl, -OR3s, halogen,
-CF3, -NO; or -CN; and all other R groups are each hydrogen except for the R group
through which the piperidine is connected. In one embodiment, Ry is -H, (C;-Cg)-
alkyl, ~-ORys, halogen, -CF3, -NO, or -CN; one of Ry3, Ris, Ris, and Ryg is -H, (C1-Cs)-
alkyl, -ORys, or halogen, and each remaining R group is hydrogen except for the R

group through which the piperidine is connected.

[0166] In one embodiment, Ry is -H, (C;-Cg)-alkyl, -OR»s, halogen, -CF3, -NO, or

-CN. In one embodiment, Ry is -H, (C;-C¢)-alkyl or halogen. In one embodiment, Ry

is -H, (C;-Ce)-alkyl, -ORgs, halogen, -CF3, -NO, or ~CN; one of Ry, Ry, R3, R4, Rs and

R is -H, (C;-Ce)-alkyl, -OR3s, halogen, or -CFs; and R, and Ry, are each independently

~H or -CH3s; and each remaining R group is hydrogen, except for the R group through
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pi peridine is connected. [0159] In one enbodi ment, R5

wo 2086/135830( O - C6) - al kyl, -OR25, hal ogen, or 'CFP%T/IFSBB(%%22719
? R/, R7,, R8, RO, Rlo R11; R12 are each

i ndependently -H, (d-C6)-al kyl, -OR25, hal ogen,
-CF3, -NO2 or -CN except for the R group through which

t RéhiBh BRY 1ﬂéritﬁ‘né§ coﬁ@mstptlﬁ@ne @ﬂﬁo@fméﬁla?q R14, (@3@) alkyl -ORys,
and R16 i's” -H, -C6)-al k hal ogen,

o hekogen il %o@@eaponesofﬁwkmgenke Rogs T HE e -allc,

[ G%(L%%ft aL ﬁ %gh fe'ﬁ%&xmxg R}fmk%xsﬁ%’@%ﬁl Qicept forthe R

- tlﬂ&ighg@]ﬁchﬂ{ i6Eradind38 dosinectdd. (Ci - C6) - al kyI
%‘% hal ogen, CF%&_IN@ or -CN, and two of R10, R11

agRZEéiZ gmgggﬁ&ﬁbodlﬂféﬁpﬁggﬁ ntil ‘%FG) 41@1 @stﬁlhdwgen, -CF3, -NO,
emmee,‘NreIntone RB1bodimant, RGlis @B)(Cmckgralkyl eﬁﬁ@g, hhlag@tg @h-CF;. Inone

epoigs Biots it Chgys Ol VP, T80 pbBUARRT oo -1,

g%g%{yi eﬂn:tzg halg)lﬁen(—@Fg,C@\)OﬁJ}rk—)d‘N or@‘ﬁle, Rglmgnm Rs and Rg is -H,
each renmai ning R grou

hy€h @péﬁllerkc@&s,fl@bgm@r RCHy 309 Re ﬁﬂé%gr@rwce hﬂ@eﬁ%ndenﬂy -H or

pi
LB Sich SRR B 788Fen, SERAEKSN Roan B tifqugh which
ﬁlﬂfﬁe p@fehdmie ﬁsiecnﬁxecked.t hyon&tmlﬁcﬁém%) Ih{ad ikyH, (Gi8B5kyl, -ORos,

a ogen r -CN, ea renai ni

PalitEen s Choamiigent Guets 15 Rrdortig AR,

¢ NeR)! Fh%idg@h”@r—t@ ﬁlqryaaﬁe%mhg ROSIR ﬁ‘d‘ﬁ’;@bg’&né;&eggﬁr the R
is -Hor Réls- or hal 6gen; ?
Re2owy élreghhwhlnh dpepidendihgis-cdnnga@d. C6) - al kyl, - OR25,
hal ogen, -CF3, -NO2 or -CN, and each renai ni ng R
g10168]i s [y dnogabodineepR;{ BrH (1@, -Bs)eplbylp-@Rssoldbgenhi(h, -NO2
t he pij i di ne i s.connecte 6 006/ 5839
p@frﬁég%%fmém%%ﬂﬁ Coe b o -fFs-j Jg one

'émbdd%ex@%l% kM qc%%iiéf -0l 2ehe eﬁbodﬁéat RIRR; HB (C1-Cg)-

C6J - al kyl , hal ogen, -CF3, - -CN;
R’A,lkleﬂRﬁdwlm €T, dQhor (NBemervd St Ry RBHR4 Rs ‘and Reis -H,

585 2b o S5 91265 Dy 15 55 By 1o
grQBR; Al &idl hemfélﬂnﬁfg R @mt@l ipRydrdperg eksept tfmhe Bt grdup thnough which
sone enbodi nent s, s

St B EWS HERI AT e T A
hlgﬁ%%- NECRr n I16; i§AIY(C,-Ce)-alkyl,
I nde ende(%ﬂ:%oﬁ (%IQ oneq\ﬂRl ?1@3 ﬁé%ém@ha 1o h( -Cehalky
- BBR;5,-edEeny or——ClH;,, alldcéadamammg R group is hydrogen, except for the R

group through which the piperidine is connected.

[0169] In one embodiment, Ry, is -H, (C;-Cg)-alkyl, -OR2s, halogen, -CF3, -NO,
or -CN. In one embodiment, Ry, is -H, (Ci-Cg)-alkyl, halogen, or ~-CFz. In one
embodiment, R;, is —H, -CHjs, -F or -CFs. In one embodiment, Ry, is -H, (C-Ce)-
alkyl, -ORgs, halogen, -CFj3, -NO; or -CN; one of Ry, Rz, R3, Rq, Rs and Re is -H,
(C1-Ce)-alkyl, -OR3s, halogen, or -CF3; and R, and Ry, are each independently -H or
*-CHz; and each remaining R group is hydrogen, except for the R group through which
the piperidine is connected. In one embodiment, Rys is -H, (C;-Cg)-alkyl, -ORys,
halogen, -CFs, -NO; or —CN; one of Ry, Ry, Rz, Ry, Rs and Rs is -H, (C;-Ce)-alkyl,
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remai ning R group i s hydrogen except for the R group

wo Zobd/24e49 Whi ch the piperidine is connected. pt/$Q0R/022719
enbodi ments, In sone enbodi ments, R5 is -H,

-(d-C6)-al kyl, -OR25, halogen, or -CF3; RO is -H,
(Cl-C6)-al kyl, -OR25, halogen, -CF3, -NO2 or -CN, R11

%;émi%fl] cfi, (?raﬁng‘ H&F&ﬁ:ﬁqgﬁhinmgk' g_rc(L@]is ﬁ}droﬁétk ¥kcept for the R

ogen - each remai ni ng

Rewup tipoingh wWyidhdbe plwmdyptls c(mnet:ﬂ@é =N R group through
which the piperidine is connected. [0162] In one

e[ingd] nemh onMnb@drﬂrbnt(RZﬂ,KiﬁRs,&kB’v, R, @az&o, Ral aefbR;2, are each
or -CF3 and one of R7,,

i Bydrpgeneseertéyr theidk lgroupmgh %iﬁﬁiﬂﬁ Plpeéé?e 15 CWC‘R?Z

-CN. In another enbodinment, R4 is_- ad -
- [0R7%) hatnog@wnh@rilmerttﬁé;, RsnRs. & Bz%;iv,%a uRgn&/ %zoare each

bl g 7 TSN 5 s
f
ol B3 a 18 e Bradion IESRI’.P%S’%%’?“? B g avo cach

tEFeh Wiatlo di neGEB edof
' ﬁgdrﬁ‘g:r{&%%pt@t) t K)gkourgl gh Wil @ﬁlpl}zeﬁgl i o OI;I:EEyl 0

R@%@L halh%%@ meo@’ﬁﬁent k%% R3, EQNR7,Q07€ K}gf RRIB,, MUR, 1, are each

IS - or hal ogen,

ahydregarhexceptdoniegR IQr@}mﬂJpNgb Vﬂy@h @@@P%@é@dﬁ copecide
R group through which the piperidine is connected.
[ (53] | MheneertboditnemnR;, RnBs.dy, RLR7 ,F&Aand?&ﬁ; ar&mgch hydrogen

[Rl i@'ﬁ fq—; %eo‘% é;%%fp%’a‘?%’g%‘?mc%gﬁ %‘8“#?‘1“? ? *08%3‘3; q kyI

o 381 o i oo AP By FopRs i, K7 QR R A Ry <2t
et Ry o 405, Gk i ciShipinendomta,
a@’%i“:h.fgﬂ?*g%?@%?ﬁ%%%? ¥ Ror G B G R TRl R, e

Wehdhhyldasgepicp@ptdonthei s goop tieont gl whial the pipetiflise is connected
enbodi ment, R8 is -H, (Cl-C6)-alkyl, -OR25, hal ogen,

- @9 - NGB 6 erriBédiaes;, B, LR, m@mm, R4 RoF10, BndRR@SRm, Rus

is -H (A-C6)-alkyl, -OR25, h 0

Rﬂg5, apd Ry6 arm?@h omrgeyiobept fqr a'(e%% t{a{q}(lg whi % p1per1d1ne is
’2‘% %g Ra and Rb are each independently 37 WO
26081 F%8839 PCT/ US2006/ 022719 -H or -CH3; and each

r ﬁ@@gkng%ﬂng dlf?wm’ §, ,glge@{s XL DL R ORs, t@eRB Eh‘?bﬁm Ry, are

pIper 1's”’connéct éd.

eghsith yRsen eBBeptSfor te K grougahroaph which mtpendme is connected

[0179] In one embOdimenta Rl: RZa R3, R43 R59 R6, R7’5 R79 RIO’ Rll: RlZa R13, R149
R;s, and Ry are each hydrogen except for the R group through which the piperidine is

connected.

[0180] In one embodiment, Ry, Ra, Rs, R4, Rs, Rg, R7, R7, Rio, Ri1, and Ryp are
each hydrogen.

[0181] Tn another embodiment, Ris, Ris, Ry5, and Ry are each hydrogen.

[0182] In one embodiment, R3, Rs, R7, R7, Rio, R1, Ri2, Ri3, Rus, Ris, and Ry are
each hydrogen except for the R group through which the piperidine is connected.
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hal ogen, -CF3, -NO2 or -CN and one of R4 or R5 is -H,
wo 2066/r358)- al Kyl, - OR25, hal ogen, or -CF3 and pedff¥2006/022719

remai ni ng R group i s hydrogen except for the R group

through which the piperidine is connected. In one

enbodi nrent R8 is -H, (Cil- C6) al kyl , -OR25, hal ogen,

- 831 NO3n @k eﬁbbdmatqi ROWRE Fk TFOUR &R

hydr ]'gen except for the ! Plrﬁo%u%t h‘ggg] h§v\%15 hﬁaﬁg’RB’RM’Rls’

giareedch hydipgee exeept fqil thenB group drrdmgfewhl,ch 8 piperidine is

C6) - al kyl, -OR25, hal ogen, -CF3, -NO2 or -CN,

ortléong*%&ﬁﬂs R14, R15, and R16 is -H (O- C8)-al kyl |

hal \ g d h ind d ly -
R N
eXREPind RY; ahh@dcﬁ h$8:'¢Bn E{Ueﬁgﬂ% the Rcé}o&}g ﬁllrgﬁé_?ﬁ%féh "Mre biperidine is

connected. [0165] "I n"one e I ment

( Gongeyted| kyI 0R25 hal ogen, -CF3, -N®2 or -CN. In
anot her enbodi ment, RO is -H (Cl-C6)-al kyl, -OR25,
hall0d82n, IChRe embdment, Ry GNH oneCpCRIkyIRR, alfd Rs Rk eddh

d Co6 | k OR25, halo - CF3;
R ciibtgstiy-EL bSRET, B AL B die. R, RananRotire each
r qaaépaha&tﬁ 9, ﬁb‘lBgéI? (C Fgf 2960 -ORSEREF, X cf}%:lg*e%e%‘e Por the R

through whi'ch the piperidine I's conhnec
f gtetethregehouiice the, piRgidise is Mona&iteds) - aI kyl, -OR2S,

hal ogen, -CF3, -NO2 or -CN, one of Rl, R2, R3, R4, RS
0186 isgwne e(r?od@a);makkgd-ﬂ, HeREn, dilaJGéﬂﬁmndQ{gl, E@r@ ,Ry, Rs,
0 : , _an is -H, - - a

@zgw 3 Rt %@ ﬁng%as %ﬁ&a@mg@a@m&r f%étpfelﬁ@mn rough

- hviGEh tHetddperrink i836MdcRRI Ni ng R group is hydrogen '
except for the R group through which the piperidine

CZOHW] n eci@&le énﬁbdﬁﬂﬁerﬁ”ﬁ?ﬂz' Wﬁs(clwwkhbfaﬁ%d Ro are each -H

-al'k hal ogen,
of0r hﬂl()gﬁn FE; iB erhel,logeﬁ:l -(%)s -@l-kK3Hs; Rs iscmzﬁaldga:h,crgem{zg fand Rs, R,

%zé‘% %%?%g%ﬁ"ﬁls» Emﬁm ﬁﬁibi% éﬁ&%}ﬁ%&‘ffl} @sﬂ%ﬁor fbe R group

g nhmngh hiehaBRe PipBildiine @esbna¥@EeRt If Bhe &Ihsocﬁn&hpw is -H or (C1-Cg)-
t hrough which the piperidine is connected. In

e AH e K, anpidRojage o34 Hcg_rmasai,mORamecanamgéﬁF or

) %ﬁg X ,a{séﬁk%7",q{%c§%];§15§§1’s hg%%' gé?l?]ag% %ﬁsn %g?%&‘ fx?drogen except
r éortheRrgyold traugh wisich yterpigeriiliax ¢e@innkaedt he R group
t hrough which the piperidine is connected. [0166] In

onﬂssnrbodnnrm;etemblaalm@t dily dn®lof @) R3| iy Ry, ROBEO R, i Is -H (cl-cé)-
N2 or -CN. In one enbodi ment ,

h
gikyg cPR%}la]ggwané ANR AR gleRTs R R BoeRiooRi ensd R12FR$~H (C4-Cg)-
I sikv- Y } 3
k;yﬁogg%o%lg%?ﬁé’ éF ’%,’ R@Na g%,%ghgoric&ge l_{ﬁr%(gth%ugh which the
(Pjpe@@l)lea:% ¢opinectedR25, hal ogen, or -CF3; and Ra and Rb
are each i ndependently
[0189] In one embodiment, Rs is -H, (C;-Cg)-alkyl, -ORys, halogen or -CFs; and

any one of R7, R7’, Rg, R9, RIO, R] 1s and R12 is -H, (CI-CG)-alkyl, —OR25, halogen, or
~CFs, -NO, or -CN, except for the R group through which the piperidine is

connected.

[0190] In one embodiment, Rs is -H, (C;-Cg)-alkyl, -ORys, halogen or -CFs; and
any two of Ry, Ry, Rg, Rg, Ryq, Ry1, and Ry4 are each independently -H, (C;-Ce)-alkyl,
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-H or -CH3; and each remaining R group is hydrogen,
except for the R group through 38 WO 2006/ 135839
WOCH6SAB06/ 022719 whi ch the piperidine i s coraeasems/022719

In one enbodinent, R7 is -H (Cl-C6)-al kyl, -OR25,
hal ogen, -CF3, -NO2 or -CN, one of Rl, R2, R3, R4, R5
aneR36, Hatogeh, or(-OF; CHIOALKUEN, excehtdor tHaaR@g&rpthﬂfughGﬁﬁeh the
and each remai ni ng R group is hydrogen, except for the

R Piperisdipe tSmOGn@ﬁnghl ch the piperidine is connected.
[0167] In one enbodinent, R10 is -H (Cl-C6)-allcyl,

- (0291] haIImgnmemb@ﬁment [R@is -Hr(C+-Oy)-alkpl, oOR ¢ MabgenentCFs; and

ot B i, ¥l Ry S8, el aptigeicn: Cco-

ﬁm n}%.ﬂ'égen%p GP% NOe 6£16N(@ce ﬁnglzthe Iégi@%élthrc%h which

haloge one of

arthem)engmeﬂﬁcor(rmted:s) al kyl , -OR25, hal ogen, or -CF3;

and Ra and Rb are each mdependently -Hor -CH3; and
ed0h92]e mailnbngerBbglioept, sy bydofRie Ry, lé%&;pRs,famd Rdie -, (C;-Ce)-

o i ch SR iy S R Ram Rmi R e eBg-Corally

rbrhaﬁgé’n -NO2 or -CN. one of Ri, R2 R3, R4, R5
is |

and (d-ce)-al kyl, -OR25, haI ogen, or - CF3;
a ch dr e ] ]
Rr[ggf‘g'up thﬁroué}hg%ﬁeﬁ{ Qﬁgoﬁ%@p ne »R col(r’fn eu,teﬁlgﬁ % -H, (C;

[ WHalkyl,nORae hahigﬂdJ oreff;, -ROE, ors-CNExce1 {d@ahe Rl geguiip through
L ot

| JOR0L, haﬁ;ggnlcﬁ, -€ CH3, -F or -CF3. In one
enbodl ment , , IS - (Cl C6) - al kyl, -OR25, hal ogen,

R4 I
4 155 et L, O g B, o
arady Roe af BieReh Rindegp Smdsr-HH y(Cr—Gs)ealkyl- @BBys, anblalegah and any one

N T T T N N L

e nlswgl SEMON ekt foF thdR gtdub- tﬁ&hég kiydh the idindi8lcoffstted,
-CF3, -NO2 or -CN, one of Rl R3, R4, R5 and R6 is

- llp14531- Cﬁ*) o éﬁﬂbodlmem 1s bﬁk@g@%‘)»-alﬁﬁ —@R 11 hﬁl’(‘%el? & NCF; and
remai Ni ngR % oup is en, except for f gr oup
t ey ege oWRix Ri4, Wes,@nﬁgna ldl (€sCoetl ct@st, pomggen, and any two

o BGRRG R TRY i, b R % lepBidibio AR Crairl -ORos

- Haloged,-Se6CFg |-K0,, omwéﬂiépt foF the@& groubthédgh which the piperidine is
enbodi nent, R12 is - - -F or -CF3. In one
eﬁB’é‘%ﬁCF?@ﬂfV eRintheqany |1'.pvo @E;Bq CB) Rs, Ro, Ryo, Ry1, and Ry, can be either on

the same ring of the quinoline or on different rings.

[0196] In one embodiment, Rs is -H, (Cy-Cg)-alkyl, -ORjs, halogen, or -CF; and
any one of Ris, R4, Ris, and Ry¢ is —H, (C;-Cs)-alkyl, -ORs, or halogen; and any one
of R7’, R7, Rg, Rg, R10, R11, and R12 is —H, (Cl—C6)-alky1, —OR25, halogen, or -CF'_J,,
-NO,, or -CN except for the R group through which the piperidine is connected,
[0197] In one embodiment, Rs is -H, (C;-Cs)-alkyl, -ORgzs, halogen, or -CF3; and
any one of Ris, Ris, Ris, and Ry is -H, (C;-Cg)-alkyl, -ORgs, or halogen; and any two
of Ry, Ry, Rg, R, Rio, R11, and Ry, are each independently -H, (C;-Cg)-alkyl, -ORs,
halogen, or -CF3, -NO,, or -CN except for the R group through which the piperidine is
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al kyl, -OR25, halogen, -CF3, -NO2 or -CN;, one of Ri1,

R2, R3, R4, R5 and R6 is -H, (Cl1-C6)-al kyl, -OR25,
woabmgem3oor -CF3; and Ra and Rb are each i ndepemasmioby22719

-H or -CH3; and each remaining R group is hydrogen,

except for the R group through which the piperidine

| Scon@BAed vitfreih 'fhé)c{hg tRBRAM,TRIIR,, RL2R |,SR3Hand R, can be eith:

(A -C6)-al kyl, -OR25, hal 8 en, 8—8&’3, lo N2 or 32CN; grﬁne eron

of thrsameping RBthegminotine gnan fdferent rirgs.( C1- C6) - al kyl , 39

WO 2006/ 135839 PCT/ US2006/ 022719 - OR25, hal ogen, or

- 30398]and e ahembodiinanty theRippriskine Nds byrteogd throexicthetR, of the

for.the roup thraugh ich the pjperidine js

c Sitslitecin foRebeprabha. disoRr e N Reomested aough the Ry of the

Riquiddline. @yetainetheﬁérﬁbocﬁﬂﬂnﬁﬁ%, ’pvi\ﬁérfdiﬁé‘ s c&%ﬂ&@%%ough the Rg of

except for the R group through Ich the piperidine Ts

c dha geineline. il pnatherendodiviand thre piperifine N, coRBectéMthrough the

R7, (');f7th Rsm Rie, R11, and R12, are each hydrogen
xSty grnoiwe. group through which the piperidine is

c ted 017 .n _ong e dinent, R, R2, R3, R4,

R&BT . ﬁg,ne@n,zll‘#ff?nta éﬁlgg 1-C ‘]éal%aégﬂ- hydr ogen

eﬁﬁﬁgﬁ for the R group through which the piperidine is

c t edIn gnpthes pmbadispeat.diey Sd(Crerw-lurtoalingd. R3, R4,

R7, R7,, R8, RO, R10, and RI1, are each hydrogen

B2 £ ol eneeermbagiment, Riwis ((GHCaHlkyl. tThenp embedidient Rosis —CHa.
connected. [0174] In one enbodinment, R, R2, R3, R4,

R102421, | Bsonesamebadirhientathe cempburdscf dipemulag¥t) @pd arftagonists of the

LR SRBol T OHOReY LGN LS, RLRSHISAS: {8t ORReh etk agonists

Rf ttBiHR] Liecaptér.each hydrogen except for the R group

t hrough which the piperidine is connected. [0176] In

01g20370 0 i Edth : '

R PIng. Aranther Shbodeni e Shupdtids B Foriie (pe® o Formula
g®ap t hrough which the piperidine is connected.

[0177] In one enbodinent, Rl, R2, R3, R6, R7,, R7, RS,

R9, Rio, Rll, R12, R13, Rl14, R15, and R16 are each
hydrogen except for the R group through which the
piperidine i & conftected. [0178] In one enbodi nent,

R, R, R3, R >, R7, R8, R9, Ro, R 1|, andrRl2
are each hyoge except for the R group throygh

whi ch the™piperidife is co o} :

enbodi nent R3 : R 1,
R12, R13, RI14 \5, and 6 jen /except
for the otyh whij ' £ |

I”a
and pharmaceutically acceptable salts thereof,

wherein Ry, Ry, R1, Rz, Rs, Ry, Rs, Rs, Ry, Rs, Ro, Rig, Ry1, R12, Ry3, Rusa, Ris,

Ris, and Rys are defined as above for Formula (I"”)

[0204] In one embodiment, Ry is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CFz. In
another embodiment, R; is —H, (C;-Cs)-alkyl, -OR5s, halogen, or -CF; and one of Ry3,
Ru4, Ris, and Rye is —H, (C1-Cg)-alkyl, -ORs, or halogen. In a further embodiment, R,

is —H, (C1—C5)-alky1, -OR25, halogen, or -CFg; one of R13, R14, R15, and R16 is —H, (Cl-
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connected. [0180] In one enbodinent, R, R2, R3, R4,

R5, R6, R7', R7, R o) Rll, and Rl12 are each hydrogen.
wQdwshpsd3m anot her enbodi nent, R13, R14, R15, aqd/uRi®6/022719

are each hydrogen. [0182] In one enbodi nent, R3, R6,

R7 R7, Rio, Rl1, R12, R13, Rl14, R15, and R16 are each

h e t r v dda d
IR, XAl LR, SO0 ROl R ydsgn. I

POBI00GADELTEY, Fy 6165 (CorcapatkybrGits,helzsn R -Chg,one of Ry

E%G ag‘ggﬁﬁ 1y Eﬁg%'eﬁlﬁ)e%p@grl) Rost oql'l'?iagéhg roup” tBl%’rsR‘h%ﬁ % R,

i ctigene ERBSdneht) Rgne—H, (C;-C
Wﬁg,qigg tRhaequ %&R@ﬁ@emh%@m%g R7ne[=:R8 eht) R (C1-Cg)-

Ratkyl, R@B;zs, Ralagen @ﬁ@Fs mﬁhmh& ﬁRseBe rleEns Bgé%noe&gle%u, Rus,
R { t
cBindir sadffl sTCh{fw:@‘?%e e'nf,od. m‘ini" PRL 15 o H or
4
hPSE) o smbgitieas R i, B Ca AR RS M ggen, Shocr. Tn

RZotBéenSilinerlt! i@e-'Hj -al 1 b@R%gBilo en, or -CF3; and one of Ry,
(C1- Co) - al kyIe - %@C{:b)o or CN ex%ept for3 the R

g Row R1t. land Baghis whi, 6(51 C@eﬁlmlp@]im Qrélal@ego ﬁlﬁ a &urgher embodiment, Ry

[Olqgéd &599%;/1‘3”8 H%g%en ﬁg d:%lgl‘—lg&ﬁ 13, Rl %d %SL‘H (€

REG)-alk§l, CORLY, M@ﬁnarﬁmﬁmg, R@JR;OhRHEhmmm éuchglirogen. In
whi ch the plperldlne 'S connected 0187] . I n one

e befcRIOHSR embegimest, RuyiorH Gr=Cogpl Ros.fglogea, orafrlfsiege of Rus,

agﬁ_‘é%ﬁgnd R l]g_l Hp]g(l]: anallk O%izghag‘ﬁégﬂ%%m%é N R17K§,r R, Ry,

RRs, B8 R1RR,;, BAC R Rir8 cadﬁ]l@drmﬁ Imode RbBodiment &ahs —H, (C1-Ce)-

ohih iR BiSBmoris ai! Ky ol Rboirase Kooy B Ry Ro

OR.{ Bl GRA R drK¥hoh , and RO are each -Hor F, R4
i I{IJI?—‘ 05‘241 OIB%IO RS is -H F, or -OR25; and

: 2 3
are eachﬁéOgg%mbBgl’me%9 R5F§' £H, l:@"hc6 Egﬂéyl RIR,s lﬁﬂg"eﬁl& -CF;.

rogen except fof gr oup thr out
V\,hlil(niheltdmd)qdllp@‘rtl Rij imeH, {Ccbandkyle eDRgsonﬁegerl, ar and one of Ry3,

"Rt e oo E E-Lordlyn Mo tien” g Bt Raimen. Ry

Rfs -H,RC;- A8 alkiP ~ORLQ halBbén, o2 ROFRbAe bﬁR13|;|R14(, Rls, @i Ry¢ is —H, (C1-
Ce)-alkyl, -ORys, or halogen, and Ry, Rs, Ro, Rio, Ri1, and Ry, are each hydrogen. In
yet another embodiment, Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CF3; one of Rys,
Ri4, Ris, and Ry is —H, (C1-Cg)-alkyl, -ORs, or halogen; and Ri, Rz, R3, R4, Re, Ry,
Rg, Ro, Rig, Ri1, and Ry, are each hydrogen. In one embodiment, Rs is —H, (C1-Ce)-
alkyl, -ORys, halogen or -CF; and Ry, Ry, R3, Ry, Rs, Ry, Rg, Ro, Rio, R11, Ri2, Ri3,
Ri4, Ris, and Ry are each hydrogen. In a further embodiment, one of Ry, Ri4, Rys,
and Ry is —H, (C1-C¢)-alkyl, halogen, -CF3, or -ORys; Rs is —H, (C;-Ce)-alkyl, -ORos,

halogen, or -CF;; and each remaining R group is hydrogen.

[0207] In one embodiment, Ry is —H, (C;-Ce)-alkyl, -OR2s, halogen, -CF3, -NO»
or -CN. In one embodiment, Ry is —H, (C;-Cs)-alkyl, -ORys, halogen, -CF3, -NO, or -
CN; one of Ry, Ry, R3, Ry, Rs and Re is —H, (C1-Cg)-alkyl, -OR3s, halogen, or -CFs;
and R, and Ry, are each independently -H or -CHj; and each remaining R group is

hydrogen. In one embodiment, Ry is -H, (C;-Cs)-alkyl, -ORjs, halogen, -CFs, -NO;, or
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al kyl, -OR25, hal ogen, or -CF3, -NO2, or -CN except

for the R group through which the piperidine is
woaosacsssd. [ 0189] I n one enbodi nent, R5 is - HPCT/US2006/022719

(A -Co6)-al kyl, -OR25, hal ogen or -CF3; and any one of

R7, R7>, R8, R9, R o, Rll, and R12 is -H,

(GlCNﬁamad)Myll R, TORRG, RMH‘R%QQFH Cl—CﬁciFﬁkyl s, 1NogefNor -CFs;

exce for the R group through h“the pipefridine is
Bgemainingdogrorn ivhsiregenodn mcmbﬁzﬁmeat Rilis —H, (cl-cﬁ)

( Ccklk%)Oﬁ;lﬁgP{zh%en I\ﬁgl&g—e(ﬁg aﬁffagli:f genéaélaﬂg?{ group 1s hydrogen.
pePPBED oo %aﬁ%oém% ) el o a1l s FRogen. o s, -NO; or

- GRIN. emcm@thet efbbiigneR, %%JDHt dl@ Q@gmk#g' gg%g gﬁl logen, -CFg, -NO, or

plperldlne i s connect ed. In o
ne of Red¥a, Rodd, Rs 3@548 -ﬂﬁl(@g&) alkyl, GBRjs, haﬂdgerﬂny -CF3; R,

t 1 d R12 h
g B el B P DA B i
- aﬁa,furthmmhwlméﬂﬂ, REXCERIC-aF)- Ml&ﬁ 29): ] Oh'a{lo%éﬁr Q’Ei@_;h—NOZ or -CN;

mhlc pi peridine_is connected f

6 %Eﬁz’ Rark, Ba@ndRe Ri-HLre)- GRealkp -OR'Eq haneIRGI +GF3; one of

3}3,(% @%ﬂd@klg# i (?1-: )CFSs%ﬂ%? O%igscg? Hglp%ﬁ/ R g&&g are each
0 nnmm@my —~DA93THY, an@enghglaﬂgammﬁ tgro%rlls’ h%daia af kIB7one
ﬁi R?’o%se’ﬁ _HOI(R& @?QKYII\@JSEI?MQ@N( GO %r—(éﬁeom of Ry
g :c:@ Rg rlgé Jflg OQQQfCG)AMHR& hog:%g hﬁloggﬁ gl @F3, g ﬁﬁ@? %&C%?h 1%86ndently B
arRyar; —Croraml eanlarqaj@@mng&{ SroF31s I’E}@lt(%}l [Im ooeémbodiment Rg is —H,

e'(@l ?;'J'EE&]I’ aﬁyﬁalo %&)‘Fﬁr %d(ﬁzrﬂghq_rg%grpgps fje each ,
( ﬁy@h@@m alnkotle, enﬂﬁaﬁﬁent R 1BaE-DQ©PC6)aﬂﬁylanR£nl?aJo%ﬁmr Rs,, -NO, or

R7....R8, Rio, R11, and Rl2 is -H,
d;g Sonch e‘ﬁl‘“ R ar@:lgﬁ is —I]IJC@I-%B -al %ﬁ,@[ halggett, Ba and Ry

SRS ARSI sttt I e
A R BT L S R
arfyNt \lsmanaﬂﬁerlambodment R& is R, (@ q.;) 8&511; -ORy, lﬁlé)geﬁr &F;, -NO; or
€34, & nds o K Rhand B 10 &/ e 0%, halogen, or -CFs; R,
and Ry, are each 1ndependent1y -H or -CHj; and each remaining R group is hydrogen.
In a further embodiment, Ry is —H, (C1-Co)-alkyl, -ORjs, halogen, -CFs, -NO, or -CN;
one of Ry, Ry, Rs, Ry Rs and Rg is -H, (C1-Ce)-alkyl, -ORys, halogen, or -CFs; one of
Ri3, Ris, Rys, and Ryg is —-H, (Cy-Ce)-alkyl, -ORys, or halogen, and each remaining R
group is hydrogen. In one embodiment, Rq is —H, (C1-Ce)-alkyl, -ORys, halogen, -CFs,
-NO, or —CN; one of R4 or Rs is —H, (C4-Ce)-alkyl, -OR3s, halogen, or -CF3, and each
remaining R group is hydrogen. In one embodiment Ry is —H, (C1-Cg)-alkyl, -OR3s,
halogen, -CFs, -NO, or -CN; and all other R groups are each hydrogen. In one
embodiment, Rg is —H, (C1-Ce)-alkyl, ~-ORjs, halogen, -CF;, -NO, or -CN ; one of Ry3,
Rus, Rys, and Rys is ~H, (C;-Cg)-alkyl, -ORys, or halogen; and each remaining R group
is hydrogen.
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hal ogen, or -CF3, -NO2, or -CN except for the R group

t hrough which the piperidine is connected; wherein
woOhercanys3dbwo of R7,, R7, R8, R9, R o, Rl1l, andpLASe@n/022719

be either on the sanme ring of the quinoline or on

different rings. [0196] In one enbodinent, R5 is -H,

( szﬁg)l awaﬁe emsm&enﬂwa oqgeH, E%LC%ES%%/I 25,61{hY O%ﬁe ch, -NO,

5, is - -al k
hato§eh: Inamd embydmt Rlﬁ ISR‘H (CREs)-#&yl, F@stthogmml -CF3 In one

2 5, halo
R Hgpet Riods AT O R oG dn T APOAGROURTEh K B (Cr
Dlmfaﬂlgﬁl NOR,$ haliEee, 0015!51, -Nsz)i %N bfie 6ﬂR1,€R£bR51|REER§ and R is —H,
IS - (C Co) - al k alog -CF3 and any
or(E 16t w31, “aRas, pBen, AL B e Ry (et idppenoRiyly b or -CHy;
%ﬁ%wg{m{m&ﬂ%ﬁ%@?ﬁ;ﬂ 1A% gllaﬁrqgleppééfne X qqdlﬁlr}_gl Ris B (cy-Cy)-
( @11{3@6)0@% Kyitogen ORTS, -Nedro Ny ,one bf R@Fis,, R3PR; afid REN -E,

ep 6@8 the R roup t hr ough, whj ch the piperidine is
%wész } 198 s baen, eséé%smwhgem@am&gwp is hydrogen.

V\/nerelnthe any two of R7', R7, R8, R9, Rio, and
RIQZHéIn b @qmﬂébodémentt Re lgaHe(Glr@@ a(lifyl,t-@imdiaiﬁﬂenné?Fs, -NO,
1 0 e p— |
010 CONGITh 6fi ERbodinRAE &L NGB PR HBELLTBR (s ff one
qmnhmﬁimt Rn iaAa] 083, elif’rbxomment ond digbquiigperit, Ririe—N, (G;-Ce)-

RGeSl o oS B el o
t h{mgg mafog@n f@F&JtNdz'?)? % BRL bR, RLMRS R, d"‘% %{&gmg CH, (C1-Co)-

I men he  pipéridiné N is donnedte
Ralkyl, -Ofes,dralageh.i are CF; 60 R andiRe aee earﬂbunﬁepmdbnﬂ%or 9CHj; and

(Cl C6) - hal o 200 n_anot di.nme

Gtarafing RSP n sy R b o it ot o, (Cira-lkol,
| soR%lhﬁl@gerﬁl &Fl, -NO3 08 RENE 3RO REMR,, RES RSSarrd@d?as —H (C1-Co)-
[0202] In one enbodi ment, the conpounds of For nul
( PHRYLaPR5 helogemi os + SFpfand gech rsmpiming R geeiitis .hydqogen
anot her enbodi nent, the conpounds of Fornmula (1") are

awms}t s Iltﬁneteh@oglmﬁmARne%eﬁix (N5 CsD@H@’B] ORnas, dalsgbmr-CFs, -NO,

For orgl]kln%rﬂ%lile. ér?lﬁoc&%ngt B:T _%f, (5 5“ alfélyl( dggetﬁ?\c;re -dfg.e In one
embodiment, Ry, is —H, -CHj3, -F or -CF;. In one embodiment, R is —H, (C;-Cg)-
alkyl, -OR3s, halogen, -CF3, or -NO,. In one embodiment, Ry, is —H, (C;-Cg)-alkyl,
-ORs, halogen, -CF3, -NO; or —CN; one of Ry, Ry, R3, R4 Rs and Rg is —H, (C;-Ce)-
alkyl, -OR3s, halogen, or -CF3; R, and R;, are each independently -H or -CHj3; and each
remaining R group is hydrogen. In one embodiment, R, is —-H, (C;-Cg)-alkyl, -OR3s,
halogen, -CFs, -NO, or —CN; one of Ry, Ry, R3, R4, Rs and R is —H, (C;-Cg)-alkyl,
-ORjs, halogen, or -CFs; and each remaining R group is hydrogen.

[0213]  In one embodiment, Rs is —H, (C;-Cg)-alkyl, -OR2s, halogen, or -CF3 and
one of Ry, Rs, Ro, Ryo, Ry; and Ry; is —=H, (C1-Cg)-alkyl, -ORas, halogen, -CFs, -NO,
or -CN. In another embodiment, Rs is —~H, (C;-Cs)-alkyl, -ORjs, halogen, or -CF3 and
one of Ry, Rs, Ro, Rio, Ri1, Rz is —H, (C;-Cg)-alkyl, -ORgs, halogen, -CFs, -NO; or
-CN; and each remaining R group is hydrogen. In some embodiments, Rs is —H, (C;-
Ce)-alkyl, -ORgs, halogen, or -CFs and Ry is —H, (C;-Cg)-alkyl, -ORjs, halogen, -CFs,

-NO; or -CN; and each remaining R group is hydrogen. In some embodiments, Rs is —
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R3 NRa RI3 RI4 R N"" RI1 RA NNRlo Rs RS Rb R15
Rls Rs I"a and pharmaceutically acceptable salts
woOhersaofgzowherein Ra, Rb, Rl, R2, R3, R4, R5, ROT/URZ006/022719
R8, R9, R10, R11l, R12, R13, Rl14, R15, R16, and R25

are defined as above for Forrmula (I") [0204] In one

e e RO HhloghfSln COFs AR is <10R29.CaligfeOR,s,

anot enbodi ment

( alagp, £Eey+NOzm@3~I andle@@emmauﬁng &Fggow hydwgen. Rigme

h aqna%o%lmelftﬁ rkgs ?I[%r ot ﬁgﬁ%rgdgl%hécﬁg t %Xlog%n %ﬁgach remaining R

(C§m )saldkdden. - OR25, hal ogen, or -CF3; one of RI13,
h%‘ gdr?d R16 is -Fi, (d- 43 W 2006/ 135839

Pgépﬁzoo% Q%&?h"e? eg@@ﬂm@nkﬂ is ~RES-COLabal esen, ha?dgén or -CFj;

2 are each Hydr ogeén.
yeftneaqfd?tvh R, Eﬂiﬂodlkmramd Redisi-&1, (€y- C(s)EHlk)ZB)OB.hskkzdtlpgen CFs, -NO,

haI o?gﬁ i EG"; Rys; Eﬁ’;‘? R?snl%:g;(gl és)haéﬁ e(?ﬁl ,ac?{dlap%en, and each

R3embkthi R p ®hydrogés. RO, R10, R11, and R12 are each
hydrogeﬂr%’é Igrliﬁlone enbodi mrent, Rl is -H, (Cl1-C6)- alkyl,

R?@ZFS hakﬁ)g%ﬁﬂi&r elllqll%&nféﬂg lﬂgs —ﬁsécél 6)- a!ﬁ%ll o 625,|¥1zalogen or -CF3;
eatlvm qf;mr,&geﬂg, Hlé)zns]anm&m eeﬂbmdamdeml}RAH; (€1-Gg)-alkyl, -ORys,

BB RPT € G opert By Ry Byt 5 —fﬁgﬁebg@ralkyl “ORas

Oforh%'éeﬁlrﬂﬁd%@lf&naﬁilﬁ R isfydrogafd R16 is -H,
(C1-C6) - al kyl, - g {l‘g‘lﬂ%gen Igﬁ a further

e"[b@ﬂi gengnn% Rg'%hekRﬁmbbﬁmfegﬁL%@ =gl Kyll-ng aﬁB@aOIQ |}ﬁﬁ%@n or -CFs;

CGI)EBQIOIE% Re.(R2 B 10, a1, land Bgenre emhdnwpendmly +EQ,( Rﬂa) alkyl, -ORos,

and 2 e_each hyd eg. Ln ano
B RS NPT TR PR R K i€ ReB H B Gartion. -ORes
Ofor hefogen,ené eadh BhdiningRR4srowplis hydfvgelR16 is - H,
(C1l-Co6)-al kyl, -OR25, or halogen, and Rl, R2, R3, R5,

RG02137, E@onefanbdal&emm}ls —QDQCBL‘%) am@l e@RPS hyg &g@ﬂ -CF3; Ry is

In one enbodinent, R4 is -H,

b ger Cor Akl $ORmogorraCE RSN ORSE \G, Ao GRR o R and R are

RlQch Rabper@iatiy F3¢C1-Co)-alkyl, -ORss, halogen, -CFs, -NO, or -CN. In another
embodiment, Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CFs; R is —H, (C;-C)-
alkyl, -OR,s, halogen, -CF3, -NO; or -CN; two of Ry, R11, R;2 are each independently
—H, (C;-C¢)-alkyi, -ORys, halogen, -CFs, -NO, or -CN; and each remaining R group is

hydrogen. In some embodiments, Rs is —H or -OR3s; R is —H or halogen; two of Ry,
R11, Ry2 are each independently —H, (C;-Cg)-alkyl, -ORys, halogen, -CF3, -NO; or
-CN; and each remaining R group is hydrogen. In some embodiments, Rs is —~H or
-OCHs; Ry is —H or halogen; two of Rio, R11, Rys are each independently —H, (C;-Ce)-
alkyl, -ORys, halogen, -CFs, -NO, or -CN; and each remaining R group is hydrogen.
In some embodiments, Rs is —H, (C;1-Ce)-alkyl, -OR5s, halogen, or -CFs3; Rg is —H, (C;-
Cs)-alkyl, -OR3s, halogen, -CF3, -NO;, or -CN; R;¢ and R;; are each independently —H,
(C1-Cg)-alkyl, -ORys, halogen, -CFs, -NO; or -CN; and each remaining R group is
hydrogen. In some embodiments, Rs is —H, (C;-Cg)-alkyl, -OR;s, halogen, or -CFs; Rg
is —H, (C;-Cg)-alkyl, -OR3s, halogen, -CF3, -NO, or -CN; Ry and Ry are each
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R14, R15, and R16 are each hydrogen. [0206] In one

wo Rippdsggent, RS is -H (CL-06)-al kyl, -OR25, pagh@dfidnz2719
or -CF3. In another enbodinent, R5 is -H,
(A -Co6)-al kyl, -OR25, hal ogen, or -CF3 and one of R13,
R14, R15, and R16 is -H, (d-C6)-al kyl, -OR25, or
hah&%@&dehﬂy apf E@LC§fa1E§JIb-Q§R£EIEIﬂ@geB5—CF33-N®L or —CN and each

d?z ogen or -CF3; one of

lemmmg Rag@uﬁiﬁhycbogaa In Game egibodinkepits, Rs GRIE, (Qans) alkyl,

R e, S R ChYy B BB 2RO,

(Cklﬁmmlzlayé each@@%?er_l@klz &Spcﬁy ,”?%%’2 glo%érlﬁrcm, -NO, or

har%fenncimlmmn%Rgmupmhy@egerRT RS, R9, Rio,
R11, and R12 are each hydrogen. In one enbodi nent, R5
i 5[0218] ( ClinGBie-enztiodithent, KORR5-H, @1 - Gg)eadkyis -ORs3halngeniRey -CF3 and

g gn;RgEBwR %@ﬁ Bloegélrﬂﬂﬁ%? Ege}ﬁ](%l" o) %ké’fqﬁglzs%afogen L¢R,, -NO;

engp C@N’e'ﬂi and@IRG fibodient Rifis —Ri@l-(ﬁ)ﬂﬁlkﬁl 6OR§5, hidogen, or -CFs; one
(C1-C6) - al kyl, hal ogen, -CF3, is -H
( cmf E@) RalRoy Ryo, RoRasd Rihis b é@rC@ralk@F@Ran@l%ﬁélh'CF& -NO; or

errbo n| n ?achg{grﬁaﬁﬁlngﬁﬁgyo?@g@g@é%%] ﬂ,%gg}r%odﬂmem Ry is _H,

8@6(636)‘5@%’(1 C(DRZS%gé@lh Of‘ﬂzﬁéﬂmmﬂis, RY, R1lo$Rni'R1z is —H (C1-Ce)-
e N

h
%eng)gﬁ? QF Halo9&n, agg dach BRLind% ﬁ : e\%s Ay EroBask.

'y -Hor -CH3; and eat ni ng R group

o A0 T R 4 G

2008bgen 8GP;, RPCTORS2006/ 022719 -CN; one of Rl, R2, R3,
R4, R5 and R6 is -H, (Cl-C6)-alkyl, -OR25, hal ogen, or
- Cf0220] andimeaeenitRdbhétit/ R, R,ORQRY, R$, Ry RoPRANR 1| R1ORS, Rus, Rys,
enbodi ment, R7' is -H (Cl-C6)- alkyl, -OR25, halogen,
CFlademeéﬁh hydrpgeand each remai ning R group i s
hydr o [0208] In one enbodinent, R8 is -
( Cﬁﬁﬁ] al Tayane entrdBneriaR o fenks, RaRy qul&os&ua ‘an@ Rz pig each
ﬁ% reﬁan‘oodl ment, R8 is -H (Cl-C6)-al kyl, -OR25,
SR™_CF3, -NO2 or -CN; one of Rl R2, R3, R4, R5

3”902?2& Fefrins e R b Racke R R 5 R S B L o

&g R group is hydrogen. In a further
errbodl ment R8 is -H (d-C6)-alkyl, -OR25, hal ogen,
- Cfod23y Nozanfne e%odnﬁé}ﬁ l@f R|§,1R3,%; RR3R8 R4 .RRoend R, BR each
is -H (d-Co)- 5, hal ogen, or -CF3; one of
R1Bydmgen. R15, and R16 is -H (A -C6)-al kyl, -OR25, or
hal ogen, Ra and Rb are each
[0224] In one embodiment, Ry, Ry, R, R4, Ry, Rg, Ry Ryo, and Ry, are each

hydrogen.

[0225] In one embodiment, Ry, Ry, Rs, R4, Ry, R R, Ryg, and Ry are each
hydrogen.

[0226] In one embodiment, Ry, Ry, Rs, R4, Ry, Rg and Ry; are each hydrogen.

[0227] In one embodiment, Ry, Ry, R3, R4, Ry, Rg Ro and Ry; are each hydrogen.
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i ndependently -H or -CH3, and each remai ning R group
is hydrogen. In one enbodinent, R8 is -H,
wOChoe@83s3al kyl , - OR25, hal ogen, -CF3, -NO2 or PCNUSZ006/022719

of R4 or R5is -H (d-C6)-al kyl, -OR25, hal ogen, or
-CF3, Ra and Rb are each |ndependently -H or -CH3,
a h r PRI r 0
e%gg?ﬁent]ﬁ%bﬁgﬁ_@dﬁl@ﬁ% %{% qu 1@%?‘8 Q:jerg, R§ and R12 are each

- @F8lrogdd2 or -CN, and all ot her R groups are each
hydrogen. In one enbodinent, R8 is -H, (d-C6)-alkyl,
- (B239] hallagaother &hBodimbh¥ Re4, Rz, BY5, 2080 R odre [fdch hydtdgen.
R15, and R16 is -H (d-C6)-al kyl, -OR25, or hal ogen,
R70280] Ro In¥he e£B6HinkdhE ERYSRY, |B{g, Rb] 1O, RGHB,, RACaRAR] are each
remaining R group is hydrogen [0209] In one

efyddpgamt , RO is -H (d-06)-al kyl, -OR25, hal ogen,
- CF3, N2 or -CN. In another enmbodi nent, RO is -H,
( @2@3 allhphe erORGImenh B 10BeRs, RGHY, Re KR Rag, Rir, B, RapeRi4, Ris,

R4, R5 and R6 is -H, (d-C6)-alkyl,
@%Rmr%‘?%aggh‘ ydiee cr3: Ra and Rb are each

'iﬂﬁﬁf g ote b ey Rt eofin Ko 10 1 K1 Ris Rus Ris, and

((ﬂl eéﬁh%ro LOR25, hal ogen, -CF3, -NO2 or -CN, one
R, 4 R5 and R6 is -H (d-06)-alkyl,

Rﬂ’i@s] ha'm%g?elagiidmeg m?%gﬁgéR7 3 SRq! ogéRﬁ,lg%ﬁ qs —H, (Cr-

r ﬂwahkbﬂg'ﬂmzsgimmm -Sijﬂiydﬁ@ﬁfw CNnamhmyemimﬁRerm, 189, and Rys is
IS - ky haI ogen, -CF3, -NOX2 or
%%ﬁ@ &RZRMO&H’ 60 -C6)-al kyl, -OR25,

and each remarnrn Rgrou IS

I o or -CF3
h %g@]en Ip qne ambedimsat. g engRof Re RopRs,Ra} Re@pdéﬂsuwH (C1-Ce)-
%ﬁ —OIQ | ' RAE orCEE, anh@f%gfle of:ﬂ g{ 10t ﬁuRgﬂd Blz is —H, (C;-

g ps are eac ydrogen one
- M) el COR 1) Hajdgen ; GREF:, -N(DzogerCN CF3 -NO2 or -CN
one of R13, R14, R15, and R16 is -H (d-C6)-al kyl,
235] or Iinah@grﬁhodmmdt afay bn¢ 6MR{,RNBs, R4ORQUAd Rg3s —H, (C1-Co)-

hsﬂ{ﬂ‘é’gg%g%o‘%ﬂlﬂ%ﬁ‘hor %1353%3“5% / -(2;85%?4;%;;& @[Qgéﬁorcl-cs)-

h@h@ge@R qlfa'fo%(enNQZCF r -CN. I'n one enbodinment, R10 is
(Cl 5, halogen, or -CF3. In one

gmlgﬂt %Igmbédlml::“t’ Fgﬁ*&@?ﬁ(y@sf@%%i}%}a@ ognéFs and

%}'B one NDRIQ R 11, B, a0d &, 91s RL,(CREe)-BEkyl, ROR,Rbalapeh 626-0F5; and any

aPEe A %d% K& |ﬁ§rl§rﬂé&@% Sl ks a$q‘1pﬁch3,

%&J@Nhydrogen In one enbodiment, Riois -H,
1-C6) -

[0237] In one embodiment, Ry is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3 and
any one of Rj3, Ry, Rys, and Ry is —H, (C;-Cg)-alkyl, ~-OR2s, halogen or -CFs; and any
two of Ry, Rg, R, Ryg, Ri1, and Ry, are each independently —H, (C;-Cg)-alkyl, ~-ORgs,
halogen, or -CFs, -NO,, or -CN; wherein the any two of Ry, Rg, Ry, R, R11, and Ry,

can be either on the same ring of the quinoline or on different rings.

[0238] In one embodiment, Rs is —H, (C;-C¢)-alkyl, -ORjs, halogen, or -CF3; and
any one of Ry3, Riy4, Ris, and Ryg is —H, (C;-Cg)-alkyl, ~ORgs, halogen or -CFs; and any
one of Ry, Rg, R, Ry, R11, and Ry, is —H, (C1-Cg)-alkyl, -OR3s, halogen, or -CF;,

~-NO,, or -CN
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al kyl, -OR25, ha.'ogen, -CF3, -NO2 or -CN, one of RI,

R2, R3, R4, R5 and R6 is -H, (Cl1-C6)-al kyl, -OR25,
woabmgem3oor - CF3; and each renmaining R group PET/US2006/022719

hydrogen. [0211] In one enbodi ment, Rl1 is -H,

(G -C6)-al kyl, -OR25, halogen, -CF3, -NO2 or -CN. In

O(rl‘:gz Odhf@{étemﬂ%lﬁmbﬁt R|§|1s (9 (cf;EdGz'amyyl OHE?Jh@IJan, c@gCF3 and

In one enbodi rrent CH3, or -
| anpoee ofBodRoeRts, amd Ry is HrA(C(@ﬁ) dbyl, QRksjlhalog@:@sCFs, and any

R T

thaﬁgen R%.-CR3 -NBA,; olRENNwhdBini the aty twd3f KH)Rs, Rb KB, R11, and Ry,
hal ogen, or -CF3; and_ Ra and Rb_are each

i 1eéie pe Aitkartanyhe sanay ring ol thexgunoling o Oflélﬁfﬁffrﬁ‘iltﬁ{i}lgls% gr oup

i s hydrogen. In one enbodi nent, Rl1 is -

( @02409) - alrkgrie, embadiR@ENt, Rallsj-g@nr (C1658- alkmz,&g ax@ngg @Faeach

@ééencﬁzgﬂg Réﬁ)r ha}oge&:g‘i 18 ﬁg hgligﬁn * Q o ng lr(%&% halogen or

h)l@Rg%%Hd R[3,QZ61&17 RN, /1§ mlmgl RENR, aﬂallzb ir® eadth hydrogen.
) - al kyl -OR25, hal ogen, -CF3, -NO2 or -CN 1In

O?jﬁ:zcﬁ']bo‘jldﬁfétemb%lﬁmbﬁt RHqs -(I—por @ﬁ{hﬁzk Rk ’anﬁiﬂg%@aacggg

In one enbodi nent -F or -
| nndﬁpend;mﬂgdHrmﬁ Rufy H B, Q@Hs( O1-@6) Rs i K IF, -0@52;5%1 Rs, Re,

B0 2 LS A TR RO 0
o@%j h apb%lgne %ﬂl 2 oR |1_-§aR6% Z?FRBf gég&@%%yl ﬁ4a1¥cl Rs are each

| nelependient Y1 nhlo@en e@f@s, cﬁn@F?éR‘-P Rgg leelmg aRd B QP each

i s hydrogen. I'n one

( GrdepeideatlyyH, halogas (Ci-Ra)- @lgﬁln OR@FfﬁF% mé\lfa:r, Rigy—Fopre-CHs.
of Rl, R2, R3, R4, R5 and R6 is -H, (C -C6)-al kyl,

- Qp213] halmgmmmlmdimﬁﬂstﬁiSdCe&hhaleaﬂkbfhi ng R group is
hydrogen. [0213] In one enbodinent, R5 is -H,

( Q024) - alikatlother eRMdirthaltpRgris (Of-Cs)dEdraalldyl. one of

R7,, R8, R9, Rio, R11 and R12 is -H, (G -C6)-alkyl,

- (R45] halipgRembddiment, RGRis (0%-CeiSblkyl. rinasneteeodiment, Ros is ~CHs.
enmbodi ment, RS is -H (G -C6)-al kyl, -OR25, hal ogen,

0?’)02@ 3 aﬁijano@t[h@o% ecRthe nR'%ntlﬁQproRidés cdﬁi'\b%omﬁh Df itlge Fdrmula (ID):
(G -Co)-al kyl 5, hal ogen, -CF3 or CN, and
each renmai ning R group is hydrogen. "I'n sone

enbodi nents, R5 is -H (Cl- C6)-al kyl, -OR25, hal ogen,

or -CF3 ang—R{is -H (C1-C6)-alkyl, O?Zj——l\@lo en,
-CF3, -NgZ CN and each remaini ng greﬂ(g
hydr ogen. e enbodi nEhts, R5 is 4 V\D\R
2006/ 135839 /USZS)})é/—G%?lQ c - Cs) 1,
d R7, is\ H ( - al kyl,

Rb
Rs Ris Ris

and pharmaceutically acceptable salts thereof,
wherein R, Ry, R4, Rs, Rys, Ry6, and Rys are defined as above for Formula (I);

Ri7, Ryo, and Ry are each independently -H, (C;-Cg)-alkyl, (C;-Ce)-haloalkyl,
(Cp-Ce)-alkenyl, or (C,-Cg)-alkynyl, halogen, -CF3, -NO,, -CN, -ORys, -OSO2R s, -

50



hal ogen, -CF3, -NO2 or -CN, and each remai ning R group

is hydrogen. In sone enbodinents, R5 is -H or -OR25
wanweR35839s -H or hal ogen; and each remnai ni ng RCTAIS200p/022719

is hydrogen. [0214] In a further enbodinment, R5 is -H,

(G -Co6)-al kyl, -OR25, hal ogen, or -CF3; one of R7 ,

R%RZB%oﬁk%ﬁS&N(Rz%ﬁd—lﬁk%s&SC@b -CQRF%%%&)C@R@ LNRz

hal ogen, and

RtBRpsCORys, NR2sCONRskay bt -COs)20andhal ogen, and each
remai ni R [0215] In a further
enbodi r@?ﬁnd l%ga?rgotlbéfhhl{%fy%?%%nal kyI 0?25 hal ogen,

&%%nde%&% 05 m@pt% % argpm 1n]de nﬁl ?r[a‘i 6@&5 halogen,
@F&bd;\i%kﬁr R[1<5C¢Md m%qzecgac &H@ntl?lﬁ ora@-IgR%ﬁd R%y ng, and

hal ogen, and each
r &mamwagjl Rdgpemdpntl}s Phy@Bog élﬁlOgPIDZ@}Cd)faﬂa’lf @Tthe@¥O,, -CN. In

oonS S inienf T B Feprd S Tiepndhaty B DT ety s R and
e&;paﬁeeaapﬁlaa@mbﬁﬂy 1 of @Hﬁﬁﬁd RH< W5, 3 are dxah @@RPendently -

or  -CN._ one of R14, R15, and R16 is
H @@Hso@ =GHiy CFs.-BIR6; CN,dH*BaI ogen, and each
remai ning R group i s hydrogen. [0217] In one
e rﬁQM&] e nkn, oneEnitwdirkbnt( R ardel s &t keth indepaglentinHdgemORos; Ris

i o) 160t w9

empeﬁﬂéﬁﬂse nHeJDRgx, hdl‘bgeﬁqcl@()) -2ty y br; -CFOR2B ond 8mbEdifment, R, and
n anot her enbodinent, R5 is -H,

( @saeeqachumenw@'ﬂzzsﬁ ﬁra'IQ%@,rRa, By, Rcrand Rrg ayeshydrpgen; and Ry7,

( ghl%a 1%1%% leﬁgiﬂg%gme achpl hdene Cg t%eh%l o) ey, r'Fs.
( ﬁézn"g? naa*nn%ﬁglehgé%gﬁglﬁné (igﬁ ysqlp (t)lbe epnaraI %bo?rlerefaWe 1 nitro gen

e@bﬂﬁlmkﬁne R5 is -Hor -OR25; R9 is -H or hal ogen;
two of Rlo, Rl1l, R12 are each independently -H,

( {8250%) - alnkotle, emb%%ﬁent R|,Q€8 R, ; artftScatedePpRitions SNndanst the

each remai ning R group is hydrogen. In sone
eAbivelinering (. qaelt ihe arghayind pancpgsitigms redativg tg thevaitrggehef the

R12 are each independently -H,
(g%n%&?ghgg)k - OR25, hal ogen, - -NOQ2 or -CN;, and

oG rered 5“%%?? gl ‘%%Shﬁf)(@ﬂﬁ% L B el g -
"2 7\ gt b enh o 2ol -G oLV da em ey or -CFs

lE'lhd oh&dr BB hn@RKYis —H, @Rby)- ﬂﬁ&lomzs, Dpﬁﬁo?eﬂ\oz or -CN;

and each réemai ning R group i s hydrogen. Tn sone
gr 3 et Boothe: entbodifbitR) 1Ko, -c 3831, -0, 098 Mbgen, or

-CFs; Rys is -H, (C1-Cg)-alkyl, -OR3s, or halogen, and R4 and Ry are each hydrogen.

[0254] In one embodiment, Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CFs3; Ry
is —H, (C;-Cg)-alkyl, -OR3s, or halogen, and R4 and R;5 are each hydrogen.

[0255] In one embodiment, Rs is —H, (C;-Cg)-alkyl, -OR3s, halogen or -CFs and
R4, Ris, Rys, Ri7, Rig and Ryg are each hydrogen.

[0256] In one embodiment, Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CF3z and
one of Ry7, Ryg and Ry is —H, (C;-Cg)-alkyl, -OR2s, halogen, or -CFs. In another

embodiment, Rs is ~H, (C;-Cg)-alkyl, -OR2s, halogen, or -CF3; one of Ry7, Ryg and Ry
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is -H (G-C6)-al kyl, -OR25, halogen, -CF3, -NO2 or
-CN, Rio and R11 are each 47 WO 2006/ 135839
WOCH6SAB06/ 022719 i ndependently -H, (Cl-C6) - atkyis2006/022719
- OR25, hal ogen, -CF3, -NO2 or -CN, and each remaining
R group is hydrogen. In sone enbodi nents, R5 is -H,

ﬁngC ﬁtééélkyl o@é’?@md@@ﬁ QI €QF;; ahd e4dhJemhih g R g'lr,oup is
(Cl 5, hal ogen, -CF3, -NO2 or -CN

ﬂnddmgznare each i ndependently -H, (C1-Cg)-alkyl,
-OR25, hal ogen, -CF3, -NO2 or -CN, and each renaini ngH
R[623Mp | & ch;echndg:elrmeﬂtplzslkh R, mdeRremﬁﬁHChemdepeRdentb' (Cs-

R;vljﬁ,) g-ﬁé'l C&b\zs,%gel}qﬁrr &ma%golg dnfﬁ{16 ??}gﬁiﬁ(&%ﬁ A one

- : Q9S8 I, SOR,5 or N ge @R 15 QNIR[ @Bé&hﬁﬁﬂe endently —H, (C-
%Fhelﬁ%{ 4 S - 5or 86 17 8rhr(]:\’ZS haII(JJ en, y !

oICe)-a¥k3], -6395, h@]fogWQf, QES RR9$ ‘I'prgalm a@rirBa,FE@ SR-ISHand Rie
(Cl-C6 ‘Eﬂy - OR25, hal ogen, -CF3, I\I02 or -CN, and
e 4tHeH° ﬁ’ﬁfi %y R group is hydrogen. In a further

TR i b S 2 TS R

g%@%) Rﬁhi(nolt@sémaﬁ@fm;g 11043? Eﬂ (C%lﬁa)@é‘sN(ﬂQ-qu%ﬁr E%Hogen’ or -CFs

hﬁﬁg%%ﬁf A R R A e P

Rﬁ?z@? %ﬁd@ﬁr ‘é&g% kﬁi‘s L G ARG Ego%cﬁ%&g’%? or -CFi;

R@ne BQRlﬂrﬂ R1EHS1-'TH F(I%Csmﬁ:.yl, mﬁﬁ, Bﬂ.Ealogem dndRRG 7, R g and Ry are
each hydrogen [0221] In one enbodinent, R, R2, RS,
ReactRyydregen. Ri o, R11, and R12 are each hydrogen

[0222] In one enbodlnent

RI[6261k1 1, Inayed amtizeraﬁreb@aeﬁnt Rwr—&béﬁl G[sbzli%lj Q&@rhéﬂogen or

alr-@%%? ach’ i ﬁ{y gé 5 déb)zalkl{:ig 231%5’ ?ﬁ?aﬂ%%’gﬁs%fgi Eﬂngklﬁls’ arf @QChFi?}Ziro gen.
I[?ggééﬂ I rFr\Z]O eé‘htbog%fl ][Q“ ISRT'P (%% )%Elejéﬁﬁv]ﬁ%rﬁgg %CE, Rie

R19. Ha@l-&)-Lllg e 0Rs for halogen 388 Rs and R;s are each hydrogen.
[0263] In one embodiment, Ry is —H, (C;-Cg)-alkyl, -OR25, halogen or -CF3 and
Rs, Ris, Ris, R17, Rig and Ryg are each hydrogen.
[0264] In one embodiment, Rs is —=H, (C;-Cg)-alkyl, -OR3s, halogen, or -CFs and
one of R17, R]g and R19 is —H, (C1-C6)—alky1, -OR25, halogen, or —-CFg.

[0265] In one embodiment, Rs is —H, (C;-Cg)-alkyl, -ORzs, halogen, or -CF; and
two of Ry7, Rig and Ry are each independently ~H, (C;-Cs)-alkyl, -ORss, halogen, or
-CFj.

[0266] In one embodiment, Rs Ry7, Rig and Ryo are each independently -H, (Cys-
Ce)-alkyl, -ORs, halogen, or -CFs.

[0267] In another embodiment, Rs is —H, (C;-Cg)-alkyl, -OR 25, halogen, or -CF3
and one of Ry7, Ryg and Ryg is —H, (C;-Cg)-alkyl, -ORgzs, halogen, or -CF3; and each

remaining R group is hydrogen.
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[0226] In one enbodinent, R, R2, R3, R4, R7,, R8, and

RI'1 are each hydrogen. [0227] In one enbodi nent, R,
wWe&2006R3583R4, R7,, R8, RO and Rl1l are each hydr egems2004/822719

WD 2006/ 135839 PCT/ US2006/ 022719 [0228] In one

enbodi nent, Rl, R2, R3, R4, R5, R6, R7,, R8, R9, and

e e £, 0&291-H1 (caoptd Q)R);@Ch h, or -CF.
Eiez@&l Bpiho,ﬂﬁg\ﬁﬁlggﬁigl egr (ei%each Fg/ldrég%ilﬁﬂ %323 aﬁ@& o

ragd &Wo @ﬂngRng andR 19 BB, eap\h 1ndep{g1depgtjy 3&11{)&1 ﬂRgs, halogen,
odR sef inf bR B R SO §2 0 )1 N 21® B
Rﬁéz R AR S 545 98 R enk v
RIS)-afkif -ORLS hafdpéh, oRI@Fsam &@H Perﬁéziﬂ%gg@%oub @szlmogem

one enbodi nent, any one of and

R][az'iccﬁl Hry &ﬁ}ﬂle%‘b%qg%t ngﬁﬁ Q%ﬁ%ﬁ%l 0§F§ 'hatd?égg’or _CFs;

and any one ‘RI6i's
( Ghe G R Rsydnd RGR2E, (Cat@yelkyl, -~0R3.5, halO[geﬁ,Sxt]—CFn cmn @f Rjs and

:Em QSfC;ﬁ,(ﬁgi—(fa gﬁ@f ﬁ@;\,;éhalﬂ%qno 6%91] eaé;lh rela&@mgglg &r%}ﬁ))}s hydrogen.
one_of R7

el | t ongrembociarts s g (.CEs - kHgpORg halggen, or -CFs; and

%%? o d 17? ;Rus_ ﬁ%qg%%ﬁrc%)ch ?rﬂ?éﬁ&flﬁnﬂ(roqzﬁl (C1h af)od‘i%};]l J;@?st, halogen,

- @r3CFandd anyobRg, afd RE3s -RLA;- (B@&lk;é,n@mi@akgenmr -CF;,
(C1l-C6)- al kyl, -OR25, halogen or -CF3. [0236] In one
e o] menin offdentsodirthknt( R 1sCa), () K)- alkymﬁgs, halbggepr -CFs; Ry7,

CF3_and f RI13 .
( s & Rt 2y pachingependengy ot o éd'gifﬁf 3. Eﬁygﬂb AE-(gff>; and
R% . ) | kyl .

gﬁ&hs, BRd R@ i€ H%&Cg@ﬂgﬁﬁ %)’Rgg,rha!b'éNl.(l,q@[ 0%27] al Ky

In one

oﬁﬁi’ﬁ;gegﬁz dor§4enhb%duﬁknt( R, (@) 61y B8R BALRYE Br -CF and

any one of

( @ne G6 Ry RKydnd R@RZH;I (Gt @yeikybr-ORGE halagan, ar{Fs.t wo of
R7,, R8, R9, R o, Rl1l, and R12 are each independently

- H027147 - Cfy arddiiey kmbo@inzmt, R4h§l—BIg§ID1 C@FalkﬂF(DRgJ\MQgem or -CF;3
-CN;. wherein_the any two of R8 Rgafl é g
rend one of Ry7, Ryg and Ry is ~H, (Ci- C5) alkyl, -ORs, halogen, or - F3, and each

remaining R group is hydrogen.

[0275] In a further embodiment, Ry is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CFs;
one of Ry7, Rig and Ryo is —H, (C;-Cs)-alkyl, -ORgs, halogen, or -CFs; one of Rys and
Ri¢ is =H, (C1-Cg)-alkyl, -ORas, or halogen; and each remaining R group is hydrogen.

[0276] In a further embodiment, R4 is —H, (C;-C¢)-alkyl, -OR»s, halogen, or -CFs;
and any two of Ry7, Ryg and Ry are each independently —H, (C;-Ce)-alkyl, -ORgs,
halogen, or -CFs_ In one embodiment, R4, R17, Ris and Ryo are each independently —H,
(C1-Cg)-alkyl, -ORys, halogen, or -CF; and each remaining R group is hydrogen.

[0277] In one embodiment, one of R;s and Ry is -H, (C;-Cg)-alkyl, halogen, -CFs,
or -ORys. In a further embodiment, one of R;s and Ry is —H, (C;-Cs)-alkyl, halogen,
-CFs, or -ORgys; Rs is —H, (C;-Cg)-alkyl, -ORjs, halogen, or -CFs; and each remaining
R group is hydrogen.
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can be either on the sane ring of the quinoline or on

different rings. [0238] In one enbodinent, R5 is -H,
wOChoe@83s3al kyl , - OR25, hal ogen, or -CF3 and aR¢T@S2006/022719

R13, Rl14, R15, and R16 is -H, (Cl-C6)-alkyl, -OR25,

hal ogen or -CF3; and any one of R7,, R8, R9, R o,

R110278hd Flh?aﬂ‘ustheﬂ-tmlﬂcﬁlméﬁ ol ¢OR a .

O3 G oe s A Ress HAOIC-al3l, halogen,

P EEQO&R@QQZV@Q‘H (GrSoralkyl, dAResehtogtingrentGF;REnd sach kbmaining

(Ck- I OR25, hal ogen, or -CF3 and any one of
R13, é?%%&@gogennd R16 is -H (Cl-C6)-al kyl , 0R25

ha or nd a of _R7 R3 R9 Ri

R f%%@b@g%en?ﬁﬁeégnamw Rop i Ry espg2chegrogen.
ogen - or -CN_ wherein the

a%% of e Fmﬁsdmﬁ@t %R} Bis: Rig Rwaﬁ@d Ruggare gagh Iygrogen.

ei @gr on _the sane ring of the noI ine or on

i F81kny 1Pi°ﬁ5§mbf>@m? RerRonaidRis @d@mhth,ydﬁgehs “H or

(Cl C6) -al kyl; R2, R8, and RO are each independently

- H0382hay J@@ﬂe ethOdlglenHRsh]&is(J@ﬁsan Ri2md Rp are@adh hidfrogen.

is -H halogen, or -OR25; and R3, R6, R7,, Rl12, R13,

RIP2831 5 ImoGe eRhodmnRR s AR L, RRCR Dyt RGeide ee[cﬁgg'@}ogbﬁ‘.

one enbodinment, Rl is -Hor -CH3; R2, R8, and are

ea®B84]i nddpendenbodimeht, &Y, s, Ila% axﬁing,areEeach@glﬂl%ge&f
-CF3; R5is -H F, -0OCH3;, and R3, ,  R7,, ,

RIB283}1 3, IiRdrk efB&IimBAGER ;R8s r ogen.
[0242] In one anoérlnrrent 53@15%1@18:@'@%%%?1%&0@&9

2 are ' ndeng | vy, -
e T i S LT SR

Rﬁewfé’émem anddbe itdhet halogdn. hal ogen,
G -C6)-al kyl, -OR25, -CF3, or -NO2; R16 is -H or
- ¢PR871 024 € dmbcrdmelﬁnﬁs)dl—ﬂ‘ﬁmcm F;R4, Rys, Ryg, Ri7, and Ryg are

hal oal I n anot her enbodi nent, R25
(%‘Zﬁ%&?‘*ﬂrﬁ %ﬁ&dﬁk’&“ [0245] In one enbodi ment, R25
3%@ ln one enbodl ment, R25 is -CHS.
[ dagH Rs sk O ri B RupRov hfbR 16 are each

KI @glmgug&%nafonte B?R&odr'mlg & HE R e%ﬂ%%ln%lelﬁlﬁs ISR1‘I —d&l‘h or

F; R4, R;5, Ry and Ryy are each hydrogen; and R;g and R, are each independently -H,
—CHj3 or halogen.

[0289] In one embodiment, R, is hydrogen, Rs is —=H, —ORys; and Ry7, Rys, and Rio
are each independently —H, -ORs, halogen, (C;-C¢)-alkyl, or ~CF;. In one
embodiment, Ry is hydrogen, Rs is —ORys; Ri7, and R;s are each independently —H, -
OR3s, halogen, (C;-Ce)-alkyl, or —CF;; and Ri9 is —H or halogen.

[0290] In one embodiment, Rs is —H, -OR,s or halogen; R;7 and R;z are each
independently -H, (C1-Ce)-alkyl, -ORjs, halogen or -CFs; Ryo is H or halogen; and R,,
Ry, Ry, Rys, and Rys are each hydrogen.

[0291] In one embodiment, Rs is —H, ~OCHj or F; Ry7is —H, —OCH3;; Rz is —-H, —
CF3; Ryg is —H, F; and Ry, Ry, Ry, Rys, and Ri¢ are each hydrogen.

[0292] In one embodiment, Ry is —H, -ORys or halogen; Rs, R;s, Ry, Ri7 and Ryg
are each hydrogen; and Ryo is -H or halogen. In one embodiment, Rs is —H, ~OCHj; or
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(1'l') and pharmaceutically acceptable salts thereof,

wherein Ra, Rb, R4, R5, Rl15, R16, and R25 are defined
waomhess9f or Forrmula (1); R17, R19, and R19 ac®usambk022719

i ndependently -H, (d-C6)-al kyl, (Cl-C6)-hal oal kyl,

(C2- C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3,

- NBZR,,-KeB R1s Qi@ﬁw aré BRI &ro eﬁ%\i@\lé Rggégg&h -H, -CHj; or

PCT/ US2006/ 022719 SR25, - S02R25 O2N( R25) 2,

NPROBSI> - C(O), - COR25, - CO2R25, - NR25C02R25,
-NR25COR>25 - NR25CON( R25) 2, or -CON(R25)2; and R4 and
R5 [Q2938h ot Thenh eméomnmmghns ~H02@TH; onFpRg Rygtiogli Reeahd R;g are

% ar e dent ly -H, -OR25, hal ogen,
%@ J 2}5@1 19 R16 are each independently
; nd R19
i F'H’??élq&ﬁmoye emﬁlg@@fs %H%THQ‘GQCH@ agﬁﬁﬁ? Ras.lepil Ri @EZach
I\g%r w Ra
in penétjﬁg'ﬁltld She WISOCH%% rggrng Wlﬁé@ ﬁﬁ%@ HrQCHs or F

eaBh Rindap emiJIBmalreyeacH hydrogehiInddg a0 aﬁ&chaﬂﬂ -Ril—% or

B o SRR Rt T %Eﬁae%%mm Rigandaameach

arlgydese; aﬁtﬁkg@ﬁdmgh%eaéﬂl-ﬂf-c Phal and Rl6 are
each independently -H or -CH3; 1‘%—?’8 R18 and R19

R1

ar 29=1C h
" W CREBRSERELY uHors SRR ol kBB grpeopis o e
ar%flél“axrﬁCﬁthependently H or -OR25; Ra, Rb, R15 and
R16 are hydrogen; and R17, R18, and R19 are each
i 0296Indeiit hyothdd embORREent Ftab og@pourldclof E6pmeth KI) are @Eonists of the

?IEI‘,%OZA' I n anot her enbodinent, R19 is in the para "
pos FFR¥Pative to the nitrogen of the piperidine.
[ﬁﬁ?@ In ne enbodi nent, R17 and R18 are | ocated at

lonsnsiatdverergmplesef cqmpawdses Fprrngla((l) Eormtﬁa (It)hBormula

or, r@s t n| a0 of
th%""‘a‘ﬁ‘?ﬁ%ﬁ“.ﬁn@ B0l Pofiif ( Bl Stk el M PR Phrgous
- HimitagpnCs) - al kyl , ~OR25, hal ogen, or -CFS. [0252] In
anot her enbodi nent, R5 is -H (Cl-C6)-al kyl, -OR25,
hal oge r6,—meilhoxﬁ3834—(a¥qﬂlirm]iﬁ-8}§/l-ﬁi;5n@1ﬂiﬁ- 1pe‘§az1ﬁ'-|,1 -yl]-quinoline;
(Cl-Co6)-al kyl, -OR25, or hal ogen. [0253 n yet
anot herm- ﬂll’di@@—[ﬂlﬁ(flt-qunﬁﬁm -§-yt-Pipefifih=45)) ;ﬁﬂ)éﬁiln—l %gfmohne

hal ogen, or
5—ﬂuoro—8-[4—(1-quinolin—S—yl-piperidin—4—y1)-piperazin-1—y1]-quinoline;

7—ﬂuoro-8—(4-(4-(6-methoxyquinolin~8-yl)piperazin—1-yl)piperidin-1-

yDquinoline;

6-ﬂuoro-8-{4-[1-(8-ﬂuoroquinolin—7-yl)piperidin-4~yl]piperazin—1-

yl}quinoline;

3~triﬂuoromethyl-8—(4-(4-(6—methoxyquinolin—8-yl)piperazin—1—yl)piperidin-l—

yDquinoline;

6-methoxy-8-(4-(1-(quinolin-8-ylmethyl)piperidin-4-yl)piperazin-1-

ylquinoline;

5—ﬂuoro-4-methoxy—8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1—y1)piperidin—
1-yl)-2-(trifluoromethyl)quinoline;
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-CF3; R1I5is -H, (Cl1-C6)-al kyl, -OR25, or hal ogen, and
R4 and R16 are each hydrogen. [0254] In one
wentmdsssnt, RS is -H (d-C6)-al kyl, -OR25, hatogsmo6/022719

or -CF3; R16 is -H (d-C6)-alkyl, -OR25, or hal ogen,
and R4 and R15 are each hydrogen. [0255] In one
enbodi neiierofP(4-E-(cEmethotydinolik-&yl)pipefddasl -yhpipegéin- br
-CF3 and R4, (ngt( R16, Fgfgﬁa R18 g%%pmg ar gbgalfh
hydr ogehquimo®88] 1 n one enbodinent, R5 is -H,
(C1l-Co6)-al kyl, -OR25, hal ogen, or -CF3 and one of
R17, R&[éla(rielqlfmam &-yl—pupe@dm-@))-mpdrwm-l -yiRagainohing;ogen,
or -CF3. In another enbodinent, R5 is -H,
(A - Co)6-etllnp-8- [4—@?@‘5chlbai)mgﬁtmlm€& ~yl-gip&idintieylppipeiazin-1-yl]-
R18 and R19 51 WD 2006/ 135839 PCT/ US2006/ 022719 is
Iq,mr{oé!]}eCG) al kyl, -OR25, hal ogen, or -CF3; and each
remai ni ng R grou hydrogen. [0257] 1n _on
embodi rfehuQrofs 4-&17» chitarg)-quinglirBeylarperisi- yl)-plperazm- -yl1-
|%g§{)i gently -H, (A- C6)-al kyl, -OR25, hal ogen or

NG R4 R15, and R16 are each hydr ogen. In one

enbodi jS, -H - or hal n;.

are eaﬁ r}h?ﬁ?f%g#igléﬂ‘flpQhr%’zyﬁlpéﬂ’erﬁt%?%gﬂmﬁmzm%g Ghtholine;

haI ogen or -CF .
RPRIERET L @aminmlo@aﬁn&fl%zﬂépmewzahé—yﬁ%uméme'

errbodl nment, R4 is -H (Cl-C6)-al kyl, -OR25, halg

or - CFP-chlprsssEd-(1- ﬁulaﬁb@ﬁe)fl p&%@m ﬁréfﬂ?rplpmzmsl-quumohne

(C1-Cg) -al kyl, -OR25, hal ogen, or -CE3 and one of

R15, arfl4R16quisolin8-y{-pipeddin- Z&Wla;nlperamzlsyllértﬂﬂaw@g@ﬂlyl-

[ 0260 In a further enbodinent, R4 is -H,

(@iu aI kyl, -OR25, hal ogen, or -CF3; one of R15

;Eg, :1 nb Xjfgfdga(,l @L%%@Elﬁé/ﬂ§glp%ﬂ-4 {%é gzl%ﬁ riyyéfqgmolme
ﬁglogggr gqrg- I—g@t‘q%‘ém‘g'ﬂﬂm@%@iﬂ-@)—gp%c%h{l- -%ginogpe;

hal oge and R5 and R16 are each hydro en [ 0262 n
one en‘(ﬁ)@?#@ﬁf‘S [rA2gethquinelinBsyl-pipee 1n—4-§clj;-‘,25)erazln-{-yl]-
hg}u fe; OF -CF3; R16 is -H, (Cl-0C6)-alkyl, -OR25, or
hal ogen,” and R5 and R15 are each hydrogen. [0263] In

el ogers MiOTERey- (i Sepbauidi o fpiho B Berarip-

are eagfyghindtiagen. [ 0264] In one enbodinent, RS is -H,
(Cl-Co6)-al kyl, -OR25, hal ogen, or -CF3 and
6-methoxy-8-[4-(3-methylquinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-

quinoline;
6-methoxy-8-(4-(1-(4-methylquinolin-8-yl)piperidin-4-yl)piperazin-1-
yl)quinoline;

6-methoxy-8-(4-(1-(2,4-dimethylquinolin-8-yl)piperidin-4-yl)piperazin-1-

yl)quinoline;

6-methoxy-8-(4-(1-(2,4-dimethyl-5-fluoroquinolin-8-yl)piperidin-4-
yl)piperazin-1-yl)quinoline;

6-methoxy-8-(4-(1-(2-(trifluoromethyl)quinolin-8-yl)piperidin-4-yl)piperazin-

1-yl)quinoline;
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one of R17, R18 and R19 is -H (Cl-C6)-al kyl, -OR25,

hal ogen, or -CF3. [0265] In one enbodinent, R5 is -H,
wOQClo6G83s3al kyl , - OR25, hal ogen, or -CF3 and twoT®K82006/022719

R17, R18 and R19 are each independently -H,

(C1l-C6)-al kyl, -OR25, hal ogen, or -CF3. [0266] In one

embodi n@muord?@ 4R1-(5- ﬂﬁéﬁ) @ﬁﬂbhﬁi@ iBelf @B 1-yl)piperazin-

i ndependent |y _(HJ-'@_Z Oél) Y%ERZS h%\?%gen or

- CF3. [D—X@qymlohn@cnot her enbodl nent R5 is -H,

(Cl-C6)-al kyl, -OR25, hal ogen, or -CFS and one of

R17, Rl&rmhlﬂo;@i&@ £l (d-lbro(n{dqum))ﬁnaa -iybiperidimzbyDpintrazgien,

or -CF3 remai ning R group i s hydrogen. 52

WO 2006}1’398 P’?:T/ U82006/ 022719 [0268] In anot her

enbodi rrent RS is - i‘ﬁal o

or - CRa e oA 16t uomemahﬂﬁal@la«?r@%& Jpipetazin-

|ndepen (C1l-Co6)-al kyl, -OR25, hal ogen, or
ggﬂg{l%ﬁhlr{%nal ning R group is hydrogen. [0269]

In one i

i ndepenggﬁlf) (1— @ﬁuowyinﬁ%—%ﬁiﬁ%n— HQ g’%n!z,mbr

- CF3 anﬂ.ygqﬁfmonﬁaal ning R group is hydrogen. [0270] In
a further enbodinent,  R5 is -H (Cl-C6)-al kyl, -OR25,

hal ogeng.p@theAES{4-[ P& fRbrddholiRtA #4i8-4-§1 | pipbrazin-1-
(C1-Co) - al ky0 é]:\’%m hal f)oglagnmor y%ge one %l%lp 5 and

R16 i s YBguipgiings) - al kyl, - OR25, or hal ogen; and each
remaining R group is hydr ogen. [0271] In one
enbodi nemethdyy-8-44-[ H2-tifluagsinethiyk¢meth@Rr@inotiat Toglepiperidin-4-

or and R17, R18 and R19 are each
i ndepenﬁ@f??wmﬁyﬂ;}@fn@%ﬂ >al kyl, - OR25, hal ogen or

- CF3; and 6 is -H (Cl-C
- OR25, an‘é‘l‘*f‘gg‘gﬁ’og é‘ﬁl §{}ﬂ106<§179t§1§1r‘h Xé’ﬂﬂlél)a nilrérﬁi pipgsidin-4-

is -H, dﬁl%g&@imaﬂ-!@f%umOIQpS hal ogen, or -CF3; Rl7e
R18 an are each independently -H (d -C8)-al kyl,

RCH: (e ok s U
one enbbﬁuﬂmrbmethlqumohlﬂp, (C1-Co) - al kyl, -

hal ogen, or -CF3 and one of R17, R18 and R19 is - H,
(d- ﬁG)S-ﬂhlbyddS (4@%26mdﬁ&ix§rqamol(1%48 ylif:{fﬁe) r?zEﬂnl’dM}pipmidin-l—yl)-
anot her_enbodinent, R4 js -H Co6) - al ky - OR25,

hal oge trgﬁuor@ﬁﬁ thylgwipaling: of R17, R18 and R19 is -H,
(C1- 06) al kyl OR25, hal ogen, or - and each

remai ni ﬁélupgcg&gﬂr@-, @-n@}@xy@@ﬁohn% yl)p1peraz1n-1 yl)plpendm- -yD)-

4-trifluoromethylquinoline;

2,5-difluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-

1-yl)quinoline;

3,5-difluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-

1-yDquinoline;

4,5-difluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-

1-yl)quinoline;

and pharmaceutically acceptable salts thereof.
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[0275] In a further enbodinment, R4 is -H,

(d-C6)-al kyl, -OR25, hal ogen, or -CF3; one of R17,
webeeansk3R1l9 is -H, (Cl-C6)-al kyl, -OR25, hal ogemusen6/022719

-CF3; one of R15 and R16 is -H, (d-06)-al kyl, -0OR25,

or hal ogen; and each remaining R group is hydrogen.

[ %@5@ I'n Ifi‘affh&rtﬁé?@é RiRdintemtion frR8vidss cdpounds of the Formula (TIT):

) - al kyl , 5, hal ogen, or -CF3; and any two
of R17, R18 and R19 are each indepepdengl,y -H,
(C1- C6) -al kyl, - hal ogen or \CEZ. In one

enbodi nent , R4 R17 Rl 1 14ar 2
[ ndependent ly -H (d- - QR
-CF3 and each re i/ng oup |s y
I n one enbodi nent’’ o ong o
(C1-C6) - al kyl, haI ogen, In a further
enbodi ment, one of R15 aﬁ'&i RRL6 Fss B, (B1-c6) - al kyl
hal ogen, -CF3 or -OR25; R5 is -H (C1-C6)-alkyl,
-OR25, hal ogen, or -CF3; and €Bdh remaining R group
i's hydrogen. 53 WD 2006/ 135839 PCT/ US2006/ 022719

[ 0278] akud phafmadehBcallrdvoehtadataltschereof R15 and R16 is
-H, (C-0C6)-al kyl, halogen, -CF3, or -OR25; R4 is -H,
(A - Co)wiadrkin Roy iB&tedfadbagen, or -CF3; and each
remai ning R group is hydrogen. [0279] In one

enbodi nent, R4, R16, R17, /RI& and R19 ar each
hydr ogen. [0280 one embodkmer®, R4, R R

R17, and R18w

Ry

hal ogen, or

gen. [0277]
- H,

Rl g and
each hydrogen. [@83] In onePenbddi nent, R RES,
R16, R17, and R18 are each hydrogen. [0284] In one
embodi ment, R4, R15, R&§6,yand R19 are eqach hydrogen.
[0285] In one enbodi nent= R5, R15, an 6 are each
hydrogen. [0286] | IR bedi ment ., s -H -O0OR25
or hal ogen; R4, R15, R17, and® are each
hydr ogen; and R19 is : rRshaI ogen. R 551 In one
enmbodi ment, R5 is -H -OCH3 or F; R4, 2R15°*R16, R17,
and R18 are _each_hydrogen; and R19 is -H ar

' one ABAHGA R Rk a i KBy isranriin, R o Res R
Ria‘éﬁ R:fafids n%axg%g&f)ﬁlﬁE‘pRenﬂ%l}p@? (@&%%k?[ (Bil%ﬁ?—ﬁaloﬂkﬂr (Co-Co)-
RakenyldoR(CZ>-6% )ealkm}ﬂu Imjegengdits, W, RCY, edB2sRIQSQsRs, -SRs, -
egaszs,n d§8eﬁ8f n) 14](st')z, -C(0), -COR2s5, -CO2Rz5, -NR25CO2R25, -NR25sCOR s,
-NR2;sCON(R25)2, or -CON(Rg2s)2;
R, and Ry, are each independently -H or -CH3; and
Rss is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (Cp-Ce)-

alkenyl, or (C,-Cg)-alkynyl.

[0299] In one embodiment, any of R7, Rg, Ry, Rio, R11, and Ry, are each
independently -H, (C;-C¢)-alkyl, halogen, -CFs, -ORys, -NO; or -CN; and the
remaining R7-Rj, are each hydrogen. In one embodiment, any of Ry, Rs, Ro, Rio, Ri1,
and R, are each independently -H, (C;-Cg)-alkyl, halogen, -CF3, -ORys, -NO; or -CN;

and the remaining R7-R;¢ are each hydrogen.
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-CH3 or halogen. [0289] In one enbodinent, R4 is

hydrogen, R5 is -H, -OR25; and R17, R18, and R19 are
weacts/issdependent |y -H, - OR25, hal ogen, (d - Copeaiusydos/022719

or -CF-3. IIl one enbodinent, R4 is hydrogen, R5 is

- OR25; R17 and R18 are each independently -H, - OR25,

hao3mR inQIreQ@bo@irﬁé’ﬁt; gjﬁ%of REXs, R;l‘Rlﬁnl%l,l aild k{égfze each

halogen [0290] In one odi ment is -
handsperdenfty 7Halrrdo g8 onrEFx and thej rn@@pﬂémngnﬂlyarelaach hydrogen. In

EEPS gga?oggf% ,sgy Of:%g théi 0 qu R?’; ﬁﬁ%armgcﬂ %g%l)e%{lently -H,

h)ﬁdf%ﬁ or -CP293d tﬂdreﬁfamﬁgqulgafaeacﬁ%ﬁyd@ ekl - OCH3 or
|S-,-OCH3;R18|S-,-CF gIS-HF

angsdiy. on%”emﬂ%%lﬁneﬁn %;Rt]v@o #R @%Ciig,*k/lﬁ T9&thd 1%931%%&

I n oné enbodi nent, ogen;
RisdepridentlRIH, @&mylahdogem HCFey #PBoge ANOa nri-GN Qaridghe
ne .enbodi nment

“H_or, hal
e B0GT R 3BT RB 00 BB pOdiBRnfhy BT O Reqs: Ro: Rio
aml,%aque ea&hnhapyngaﬁmy -Hnﬁvt RIF-a8640, IR1Gked! £HAMR 5, -NO, or -

or halo n one enbodinent, R4 is
@N,-mrtl@r@mammg%gy Raasrem hygigemnd R18 are each
hydrogen; and R19 is -H or F. [0294] In one

e h®¥2 e nln, onR4gnibwdirként, @GHQreE of R7, Re, RRR%, RandnikRe, aceach

eaC 8%8{1%1%1% nhal%%r é)ln %}9 ar&ﬁ%re&}mlﬁngIl%g&@ﬁ%geacﬁilgdrogen In
a@ﬁe BiBodiinRasf KPR, RYGR 31 A REIraE@hdAipendently H,

-CH3 or halogen. In one enbodi ment, R4 is -H,
@dﬂgelb or ECPrand the emamggdidRriage gich lé/aiwgenhy dr ogen;
and R17 and R18 are each -H, -CH3 or ha 0295]
| 10303 erﬂnometmhodimm, Botgpdl(€s-(@h-akkot, (hraj )gelar-ng, -NOyor -

ni st f t he e 29 t
oot okl B3 b, e PRI ORF Rkt 28 iy Av0z or -
OCN; e oBRITRARE ERELRE @hd 1{663911] ((ElLdZé)Sdllt}&I 10K, s sheddpeh £6r -CFs;

of conpounds of Formul a For mul a ,. Formul a

( P9 R, gpd Rppnegagh @ﬂemnd&ﬁey FHrqam?Hs(qmd)eaala EPIRgRIng & greup is
bﬁ&%gé’rﬂ dInI &Qleﬁﬁ%dlﬂ%ﬂtpﬁuis - ,'(fﬂ—t%}—blﬁ?}, -OR3s, halogen, -CF3, -NO; or

—CN; one of Rj, Ry, R3, Ry, Rs and Rg is —H, (C;-Cg)-alkyl, -ORs5, halogen, or -CFs;

and each remaining R group is hydrogen.

[0304] In one embodiment, R is —H, (C1-Cg)-alkyl, -ORs, halogen, -CFs, -NO,
or -CN. In one embodiment, Ryg is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF;. In one
embodiment, Ry is -H, -CHs, -OCHj, -F or -CF;. In one embodiment, Ryg is —H, (C;-
Cs)-alkyl, -ORs, halogen, -CF3, -NO; or —CN; one of Ry, Ry, R3, R4, Rs and Rg is —H,
(C1-Cp)-alkyl, -OR3s, halogen, or -CF3; and R, and Ry, are each independently -H or
-CHj3; and each remaining R group is hydrogen. In one embodiment, Rg is —H, (C;-
Ce)-alkyl, -ORs, halogen, -CF3, -NO, or —CN; one of Ry, Ry, R3, R4, Rs and Re is —H,
(C1-Cg)-alkyl, -OR3s, halogen, or -CF3; and each remaining R group is hydrogen.
[0305] In one embodiment, Ry; is —H, (C;1-Cg)-alkyl, -ORys, halogen, -CFs, -NO,
or -CN. In one embodiment, Rj; is —H, (C;-Cg)-alkyl, halogen, or -CF;. In one
embodiment, Ry; is —H, -CHjs, -F or -CFs. In one embodiment, R;1 is —H, (C1-Cq)-
alkyl, -ORys, halogen, -CFs, -NO; or -CN; one of Ry, Ry, Rs, R4, Rs and R¢ is —H,
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6- met hoxy- 8-

[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin- | -yl]
wequenasisme;  6-fl uoro- 8- PCT/US2006/022719

[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin- |

-yl]-quinoline; 5-fluoro-8-

[ 4c¢ —Cg?lﬂ]k??' LOR> Sh¥bgdh, BELTEY; R; 4nd/Ry) afd @ehaadependently!-H or -CHs;

- qui nol i né;

7.2l amlnream(mng R grevmis thiyesogeu| Hmnenelis;qﬁnb&aa@rﬁ (C1-Co)-
|
50 PG Bilestn OB AT B co R e RE SR B RerResP Rais -,

- (&}-Cy)-alyT) OORRE halogen, or -CFs; and each remaining R group is hydrogen.
3- trlfluoronethyl 8- (4- (4- (6-net hoxyqui nol i n-8-yl) pi pe

r 363061 ! ny&aetenﬁi&ddhﬁérﬁ R}z is —H| G{Lt']g)oidk?l *ORz5, halogen, -CF3, -NO,
6- nmet hoxy-8-(4-(l-(qui holin-8-ylnmethyl)p

di n- 4-
p|ope€Hz |Inon¢ embgdh)myut, Rat isndd, (C1-CG) alkyl, haiopggrrllorI r(]ng 1\11 one
ereg?lo 1_mef Ige)l%o%,e— I # 8r4 -dPG ﬂ%r?eoéxsﬁ%dfﬁ%nk 'kn 1sy—I-)I p(tp—C6)—

é# Ejg%% ;ngzdzge@r -0 -0, FUCNY bhd1ef RERNR: 2RO B hdd &3 D —H,
5{€1-Gol-alksl, (@R¢sahglogene OhdEsy Be Al R 282 ¢ach pndseprdantly -H or -CH;
‘%9 F5hPirRs K oy| SIBRATT: opey pbodiment Rigis 1 (Cr Co-
kyd|-OR;, hatogeh -QiFe,--8FO, or —CN; one of R1, R2, R3, Ry, Rs and Rg is —H,

[ 2C( E:G)( glﬂ(?/fﬂ 8r O) g;lgqq)g lo{‘ QC_ 3|_, é%q ga Be%@da%rﬁlagl R gr?)u[P 1s%%dgozgen
chl oro) - qU|noI|n 8-yl -piperidin-1- y ) - pi perazin-1-

y 11}307@ ui nBl ereembodimenty 1 B Hp(Cl Ce)-alkyl, halogen, -CFs, -ORas, -NOz or =

[ gﬁ.ﬁno ORI Ry 'an@ ROS4k dhdh fdtd Qe R %ehibolintdr, Ry is -H,

[ 4€(- Cﬁ)qaxlikyb halog&h, yCFpl @R&j, dNO- 4r yCN; R.ped Reiane dachlijdependently

6qﬁmr k%lneaqdfaehre&eﬁlwsgﬁqgrgums HidrR8™i n- 4- y1 ) - pi per az
'] -quinoli

103( qU| h?of?ﬂ%ﬂé’-%mﬁ}tp%? San(Gr-Goyallyb bplegem ¢TI -PRes, -NO; or

- 9N Anfdl RO @15 I'Hu an&I B Qb A& h 4\51' 5%'%1{‘ OphYon@ embodlment Rgis -H,
[ 4- (1-quinolin-8-yl-piperidn- pi perazin-1-yl]
(ﬂl -fg)-alkgl, halbgé, uGF:o ~QR55, -NO, or -CN; R, and Ry, are each independently

(Qﬁogﬁﬁnm & %ﬁﬁggggﬁhgﬁ ikdaBl peridin-1-yl]
[fo%fg}] mat[}1 et ¥ 91sphp?é g)n alky]Ylh oo ggn P! 2BRY: NO, or

-CN and Ry, Rg, Ry, R11 and Ry; are each hydrogen. In one embodiment, Ry is -H,
(C1-C¢)-alkyl, halogen, -CFs, -OR3s, -NO, or —-CN; R, and Ry, are each independently
-H or -CHs; and each remaining R group is hydrogen.

[0310] In one embodiment, R7, Rs, Rg, Rig, R11, Ri2, R13, Ri4, Rys, Rig, Roo, Roi,
Ra2, Ra3, Ros, Ras, Ra7, Rog, Rag and Ry are each hydrogen.

[0311] In one embodiment, Rys is (C;-Cg)-alkyl.
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qui nol i ne;

6-fl uoro-8-(4-(1-(2-nethyl quinolin-8-yl)piperidin-4-yl
wopi@assssdn- | - yl)quinoline; 6-methoxy-8- [4P(B/US2006/022719

- met hyl qui nol i n- 8-yl - pi peri di n-4-yl)-piperazin-1-yl] -

qui nol i ne;

6-[0B14)0X Y IBoferiBodiden RRYik qui nol i n- 8-yl ) pi peri din-4-y

| ) pi perazin- | - yl)quinoline;

6- met hoxy- 8- (4- (1- (2, 4- di met hyhag{ nol i n-8-yl) pi peridin

-4-yl)piperazin- | - yl)quinol g

6- met hoxy-8-(4-(1-(2, 4- dpneth,~r ~fFfuoroqui nolin-8-yl)

pi peridi n- 4- yI)plperaZ|n- - i nol i ne;
6- met hoxy-8-(4-(1-(2-(trifl o\ EThR),) qui nol i n- 8-yl ) pi
peridin-4-yl)piperazin- 1ggt)quinoline; 56 WO
2006/ 135839 PCT/ US2006/ 022719 Rg»
6-fl uoro-8-(4-(1-(5-fluoroquinolin-8-yl)piperidin-4-yl
) pi per BBR, ]szY Rzg %ﬂQizg 4fs each 1ndependent1 -H, -ORys, -CHa, halogen,
6- met hoxy- (1° (6- bromoqui nolin Xplperl |n-4iyl
) pChar-3ifror @Nyl ) qui nol i ne;
6- met hoxy- 8- (4- (1- (6-fl uoroquinolin-8-yl)piperidin-4-y
| 31X r azImenelemyhgdimempoRpqnie the benzofuran above and Rao, Ra1, Raz, and Ros
6-f1luo o;{ﬁ-(4-(1-(7-fl uor oqui nol i n- 8-yl ) pi peri di n-4-yl
) frp@cdztn- 1-yl) qui nol i ne; 6-nethoxy-8- { 4-
| - 8f|uorqu|noI|n7yI)p| eridin-4-yl] piperazin-_|I

- [03141 o, fmens srabodament; Rendy be{lzqfurafl apove; Rz, Rs, Ro, Rio, Ri11, Ryz,

g f lpor h n

yﬁz%l%zé,rwazg |an® éi‘lf: ?&%P%%Fl%iﬁgl}p% (@:-1 66)1 5.1)(91 ﬁ’ﬁfo'g@h Ci:3, OR3s,
6-NEL o xgN8- ( 4- (1 (2-trifluoromethyl -4-nethoxyqui nolin
- 8-yl ) pi peridin-4- yl)piperazin-1-yl)quinoline;
5{0315)r o- B}(ﬂrfé-e(rrﬂbddﬁnafﬁt R@)qy thei bmkofnra&-abb?@ IRreRaR N RLo,\R11, and
| 1;,%% Ieadcn 1nc}epenélently —-H, (C;-Cg)-alkyl, halogen, -CF3, -OR35, -NO; or -CN;

and Ry3, R4, Rys, and Rys are each hydrogen.

[0316] In one embodiment, Ry is the benzofuran above; Rg is —H, (C;-Ce)-alkyl,
halogen, -CFg, -OR25, —N02 or —CN; and R7, R9, Rl(), R11, and Ry, are each
independently -H, (C;-Cg)-alkyl, halogen, -CFs, or -OCHj.

[0317] In one embodiment, Rog is the benzofuran above; Rg is —H, (C;-Cg)-alkyl,
halogen, -CF3, -ORys, -NO, or -CN; Ry5 and Ryg are each independently -H, (Ci-Ce)-
alkyl, halogen, -CF3, or -ORs; and Ry, Rg, Ri0, R11, Ri2, Ri3 and Ry4 are each
hydrogen.

[0318] In one embodiment, Rgg is the benzofuran above; Rg is —H, (C1-Ce)-alkyl,
halogen, -CF3, -OR3s, -NO; or -CN; and Rz, Rg, Rig, R11, Ri2, R13, R14, Rys, and Rys

are each hydrogen.

[0319] In one embodiment, Rgg is the benzofuran above; Rg is —H, (C;-Ce)-alkyl,
halogen, -CF3, -ORys, -NO; or -CN; and Ry, Ro, Rio, Ri1, Riz, R2g, Ra1, Ras and Ros are
each hydrogen.

[0320] In one embodiment, Rog is the benzofuran above; Rg is —H or halogen and
R7, Ro, Rio, Ri1, Ri2, Rag, Ro1, Ry and Rys are each hydrogen. In one embodiment, Rgo
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2-trifluoronethyl qui noline;

5-fl uoro-8-(4-(4-(6-nmet hoxyqui nolin-8-yl)pi perazin- |
woyvbdopidpsspi di n-1-yl)- 3 -trifluoronethyl qui nol PO®US2006/022719

5-fl uoro-8-(4-(4-(6-nmethoxyqui nolin-8-yl)piperazin-I-y

I)piperidin 1-yl)- 4-trifluoronethyl qui noline; 2,

5-ig tHe'Béﬁﬁél’u?an(a‘ﬂ)oQé‘ qus nﬁtd%mogyﬂ Bl RN-18; R, RiPRGAR R4, Rys,

-yl ) pi peridin- 1-yl)quinoline;

31§mdiﬁl%mr8m8m@ 2(wﬂ@ﬂdhﬁﬂh@&¥GU|nolln 8-yl ) pi perazin

-1-yl) pi peridin- 1-yl)quinoline;

4,[8321#]f | ufir cneBerfifodidhefib RS ﬂr@)&;equumm aboge;ydnjiR sped Kap are each —

BB Ble byt 16g 5 66 p A Ea Ghue: s hid Rerare cach —
PG 6MpA085: QRE AR refnfi %@Rgs oflg Hg&lagol} aspect, the

i nventi on provi des conpoun mula (111): R12

R R o L S R R e

vvhmd@emddﬁﬂgﬁ -€ebedted from pp HNN R20 1 S R23
R4\ /| SR8\ / - R{ RR2 RR6 R27 R29 Rao S ,N R28

R76373] R2® &atembodiment, Ry is the benzofuran above; Rg and Ry, are each
independently -H, -Cl or -F; and Ry, Ry, R10, R11, Ri2, Rog, Ra1, and Rps are each

hydrogen.

[0324] In one embodiment, Rog is the benzofuran above; Rg and Ry, are each
independently -H, -Cl or -F; and Ry, Ro, Rio, Ri1, Ri2, Ri3, R4, Ris, Ris, R2o, Ro1, and
Ry3 are each hydrogen.

[0325] In one embodiment, Rgg is the benzofuran above; Ry is —H, (C1-Cg)-alkyl,
halogen, -CF3, ~-ORjs, -NO; or -CN; Ry, Rg, Ryg, and Ry, are each independently -H,
(Ci-Cp)-alkyl, halogen, -CFs, or -OCHjs; and Ris, Ry4, Rys, and Rj¢ are each hydrogen.

[0326] In one embodiment, Rgg is the benzofuran above; Rg is —H, (C;-Cg)-alkyl,
halogen, -CFs, -OR;s5, -NO; or -CN; R;s and Ry¢ are each independently -H, (C;-Ce)-
alkyl, halogen, -CFj3, or ~-ORjs; and Ry, Rg, Ryo, R11, Ri2, Ri3 and Ry4 are each
hydrogen.

[0327] In one embodiment, Rog is the benzofuran above; R is -H, (C;-Cs)-alkyl,
halogen, -CF3, -OR2s, -NO; or -CN; and Ry, Rs, Rjo, Ri1, Ri2, Ri3, Ris4, Ris, and Rye

are each hydrogen.

[0328] In one embodiment, Rgg is the benzofuran above; Rg is —H, (C{-Cg)-alkyl,
halogen, -CF3, -OR2s, -NO, or -CN; and Ry, Rg, R0, Ri1, Riz, Rog, Ro1, R2s and Ros are
each hydrogen.

[0329] In one embodiment, Rgg is the benzofuran above; one of R7, Rg, Ro, Ry,
Ri1, and Ry is —H, (C4-Ce)-alkyl, halogen, -CF3, -OR3s, -NO, or -CN; and each

remaining R group is H.
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R29 Rao and R7, R8, R9, R o, R i, Rl12, R13, Rl14, RI15,
R16, R20, R21, R22, R23, R24, R26, R27, R28, R29 and
we&2Weasss3each i ndependently -H, (G -C6)-al kyl, PCT/US2006/022719

(C1- C6) - hal oal kyl , (C2-C6)- al kenyl, or
(C2 C6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -OR25,

S, Inf onB?e";’mbodmg&ﬁ Fﬁg'ﬁqs tho@hdRafan Above\oke 5i Rso, Rot, Rop, and

O, -COR25 R25CCO2R25, - NR25COR2
- MR SO (Re8)salkerk halggm R@E; 2ORgn -NRe RN féldeeé’eh remaining R
|ndel€prﬂé3_?ntly -Hor -CH3; and R25 is -H, or linear or
‘(G -C6) - al kyI (Ci C6) - hal oal kyl , (CZ-CG)-

al kenyl ,

ar[9 orw en@z 1§ the(,mazc%!ﬁm gpgxrf] & eﬁ 3P ﬂ%,rﬁgr,]k » Ri0,
',%g p«ﬁl@’:\i‘% (Ul C(nglk%)lal%h -CF;1 abRgse ONOn GFQEN" &T, Ri3, Ri4,

remai ni ng - are each h drogen
I rR@,rmldeRnwa:E{ﬁZt -Copalirylohalegen, R@F3, R@stRrNOZ RY {C Nl each
R12 are ch in endently -H, (G -0C6)-al kyl, hal ogen,
- Gpmand §r0upl‘lﬁjgro CN, and the remaining R7-RL6 are

each hydr ogen. 58 WO 2006/.1 9 PCT/ US2006/ 02271
G888 | ot amtsckimnRe» 18 A Hor2ekienaBOvRGn B B e Ros Rio
ang, BErR £ _FALE c@nﬂgg 6l YCRAHL.ORA! 2005 or ON;28Edne of R,

e renai N n are each hydrogen. In one
ey dRireatd, Ra trw—H),f(CREs) aikyl, Relogan,o CFRIORoanOrp? -GlNe
each i ndependently -H, hal ogen, or -CF3; and the
r 08331 ng IRgaeRIbblirmegaRy ik ﬂﬁr@gwfurqn%m@ ang of Re. Rs, Ro, Rio,

:?lgl? glﬁ‘g%rg B ‘gle g%néyérf"?kxl ﬁqupglqe?lg%)&g;skﬁ% 1%%—@% e of Ra0, Ro1,
are e%‘gﬁ%% —HLNEL) aIk?Nhaféan Lo, -ORJRI-NO) @r RENRInd the

dr ogen. n one enbodi nent, any two of R7,
Rapmﬂﬁung?R@roupRmehyalmgemz are each independently -H,
(C1-C6) - al kyl, hal ogen, -CF3, -OR25, -NOQ2 or - CN;, and
t HO3343mai M owe dRTbdRIBert Bosdadtie vadwfogaarabo[vexswz]of IR, Bado, Rio.

a:%Od 12|a1r'§0eé%]éhglr8ﬁeieqd§£tlﬁzl{h§$ o%@ r?flkyé,rha’l?ggg ’CIgTl Igzls, -NO, or

I R i Qadi/reRhhidd R IB)jdﬂ’ gen. In one

enbodi rren_t any three o R8, R9, R o, Rll, and Rl12
angs gsPanstsRhbY:, RE& is tﬁk%e%g@ﬂﬂranodbovﬁa/oaﬂdh Rg Ry, Rio,
r enal |ng R7 R16 are eac drogen. [0303] In one

e e dindeip ,areF@Ch sdependeaily €H) (%I—Qg)falkde@genhéFEjgéths, -NO, or
CFC:f\I on'élog Rz(), R21, Rgg, and R23 18 —H (C1 Cs) alkyl halogen CF3, -OR25, —NOZ or
-CN; and each remaining R group is hydrogen.

[0336] In one embodiment, Roo is the benzofuran above; two of Rz, Rs, R, Rio,
Ry, and Ry, are each independently —H, (C;-Ce)-alkyl, halogen, -CF3, -OR25, -NO; or
-CN:; one of Ry, Ro1, Rag, and Ry is —H, (C;-Cg)-alkyl, halogen, -CFs, -ORos, -NO, or
-CN; one of Rys, Rig, Ris, and Ryg is —H, (C;-Cg)-alkyl, halogen, -CFs, -OR3s, -NO; or
-CN; and each remaining R group is hydrogen.

[0337] In one embodiment, Rgo is the benzofuran above; Ry and Ry, are each
independently -H, (C;-Cg)-alkyl, halogen, -CFs, -ORys, -NO, or -CN; and each
remaining R group is hydrogen. In one embodiment, Rog is the benzofuran above; Rg
and Ry, are each independently -H or halogen; and each remaining R group is

hydrogen.
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-CN. In one enbodinent, R7 is -H, (d-C6)-alkyl,
-OR25, hal ogen, -CF3, -NO2 or - CN;, one of Rl, R2, RS,
we&2006R3588nd R6 is -H (O -C6)-al kyl, -OR25, habPogais2006022719
-CF3; and Ra and Rb are each independently -H or
-CH3; and each remaining R group is hydrogen. In one
ermg%]ﬂemln axE%ﬁhéﬁedednﬁéﬂt Ri%s al kyl, -OR25, hal ogen,
CN; one of R2, R3, R4, R5 and R6
i's -H (Cl 06) aI kyl, -OR25, h en, or -CF3; and
each remaining R group i s hydyoge [0304] In one
enbodi nent, R10 is -H, (d-C6)\alKyl, -OR25, hal ogen,
-CF3, -NO2 or -CN. In one enb , RRois -H,
(A -C6)-al kyl, -OR25, halBaen? “TF3. |In one
enmbodi nent, R10 is -H, -CH3, -3, -F or -CF3. In one
enbodi nent, R10 is -H, (Cl- QR-ZaIF%I, - OR25, hal ogen,
-CF3, -NO2 or -CN one of R1, R4, R5 and R6 is

ani R 280 S iy e DBt L K B Rhtogen, P

r e i,k i-NO, Rr g@Nu rIn bfie émﬂdidigﬁﬁt Roisahebeirbid |dimhne &BoFe and Rog,

-H, (d kyl OR25, hal ogen, -CF3, -NO2 or
6 %Hé‘%ﬁfeﬂeﬁchgzdroggl R4, R5 and R6 is -H,
(CI Co6) -al kyl, -OR25, hal ogen, or -CF3; and each

r dAR3Hi ngIlRO@?r %?qu@emiyﬁvﬂggw benpef3@dgioxsnegibeve and Ry, Rg, Ro,

@gfk% R’Sfém 5, qu R1g ealree n%chgh(?%)le?denﬁzﬁ gé‘%‘%gﬁlébl halogen,

( GCFEBPRaS, kNDzoha]:Ngen or -CF3. In one enbodinent,
R11 is -H, -CH3, -F or -CF3. In one enbodinent, R11l is

- 0340T1- CRy one&iﬂﬂ}dd;metﬁl@@as bRl Béﬁ%[,l 4'](@5)3&%‘%@2@ ®;, REM, Ry,
one of Ri1, R4, R5 and is -

2606/20dd83 grepﬂeqh wﬂmé;ﬂmbzﬁsicqc@ al@a} halqum, -CFgROR.s, -NO; or
hatﬂgﬁﬂdR%, 3. RARANG RO gh independently -H
or - (]:14each re |n| ng gr up is hydrogen In

odj t k
hi?%gib B et R OGS e A e s
aiRo, 6 1,1 B2, Ria, Rﬁ@{rsmﬂs, RbKRbs, andRgre Bathdgerogenr I &ie3;
and each r nalnln IS h drogen [0306] In one
8 rivthe enqq%l gb,io d RrgRe:aRe: Ragh Bege R12: Rus,

(Ci§Cé I@kyﬁg Rﬁq%m RS, QEJQQ&H ﬁ%@& enR12 is -H,

al ogeh, or -CF3. I’n ohe enbodi nent,

%4@ 1 %on%boﬂﬁn%g S?’%lalbgn? ?4?(@%%91 r&ﬁ&e an%jlg (JJRI_H (Ci-

0fR)-atkyRhalog2n, -BB;, -BR,s, RS Oaod (EZS is -H,
(A -C6)-al kyl, -OR25, halogen, or -CF3; Ra and Rb are

e {5(!3213] nd em&ﬁﬂeiﬁiﬂoyhméﬂt Roo 638 ben2d[ U, 4RBE hnk QBB |RB @& B, (C;-C¢)-
gr i's hydr (l):gen I n_one enbodi ment, R12 is -
y logen, -C Ros, -NO, or -CN; R;5 and Ry are each mdependently -H, (C;-
Ce)-alkyl, halogen, -CF3, -OR5s, -NO; or -CN; and Ry, Rg, Rio, Ryi, and R are each

hydrogen.

[0344] In one embodiment, Ry is the benzo[1,4]dioxane above; Rg is —H, (C;-Cg)-
alkyl, halogen, -CF3, -ORys, -NO; or -CN; and Ry, Rs, Ryo, Ri1, Ri2, Ri3, Ris, Rys, and
Ry¢ are each hydrogen.

[0345] In one embodiment, Roy is the benzo[1,4]dioxane above; Rg is —H, (C1-Cg)-
alkyl, halogen, -CF3, -ORys, -NO, or -CN.
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al kyl, -OR25, hal ogen, -CF3, -NO2 or -CN, one of Ri,

R2, R3, R4, R5 and R6 is -H, (d-C6)-alkyl, -O0OR25,
woabmgem3oor - CF3; and each renmaining R group PET/US2006/022719

hydrogen. [0307] In one enbodi nent R7 is -H,

(Cl-Co) - al kyl, hal ogen, - -NO>2 or -CN and

R§034%) R!rxponefﬁﬁbMeﬁlR éal% %@&%Eoﬂi?éqaﬁgﬁr{b aboPe; fl%gs —H, (C;-C)-

enbodiment, R7 is -H, ogen,

- @Hgs, halogep, €:Fs, ORosRA a‘twamh]&h; armwhemdm)ﬂndqntly -H, (C;-

B i A AEh ] 1 LR
n. - CF3, _NO2 or -CN and R7, R9, R o,

RII and R12 are each hydrogen. In one enbodi nent, R8

i_ 0??4’1&a (ﬂ o@m@ddﬁ%&nt R?gl iQefehe zéﬁf%}l&o%%bov%;iQ{a-Ir‘]Ia(CrCs)-

are each independe

eaﬂ%yl,rfmmem ‘@SRQRPQWN Osorh i, ané Ry, ROBOQR 1, Ri9™a3, Ri4, Rys, and
e@gdi merrlﬁ)E %9 is -H (d-C6)-al kyl, hal ogen, -CF3,

&rc cagpy PgenCN and R7, RS, Rio Rll and R12 are
e dr one enbodlnent
CEs]) LG erpdggen, Rosr i beoreld d1dingmegbovegne RER7 Rs, R,

h - I -

rzqaﬁﬁf’ﬁ*ﬁ&%‘?%&* “F'*?@%@ gl blogp €F,. P, -REA P AN and cach
emdodningR grarp,is RjrogMm. R10, R f, R12, R13, R14, R15,

R16, R20, R21, R22, R23, R24, R26, R27, R28, R29 and
RBB49] e eBwdnerenodiyamt, R34 fhe Henzs]b &l ]dioko@i ayei; on&BDR;, Rg, Ry,

[ ot B o tserbb SR el0pen, mB - Oftag NP o1 #%: one of R,
%Bﬁ@ Réf\éLH ?é%cg)gmyﬁ%élogélﬁ ERg hoRn é{gg{ﬂ féx]hyand'éach

on@n@nim@dimplsmbog@lthe benzofuran above and R20,
R21, R22, and R23 are each -H [0314] In one
e 663561 e nin, one@gnthodirhére, R@riszmklheam[ammexanlaﬁboﬂs on&Bf R7, R, Ro,

2 , and e
Rﬁﬁ&h&aﬂ%ﬁ-ﬁﬁ%@&%ﬁ;ﬁ@@m h&%ﬁgé’h% @ég or -Ghfpape of Ras,
Rys, and Ry7 is —H, (C;-Ce)-alkyl, halogen, -CF3, -ORys, -NO, or -CN; one of R13, Ria,
Ris, and Ry¢ is —H, (C;-Cg)-alkyl, halogen, -CF3, -OR3s, -NO; or -CN; and each

1

remaining R group is hydrogen.

[0351] In one embodiment, Ryg is the benzo[1,4]dioxane above; two of R, Rg, Ro,
Rio, Ri1, and Ry are each independently —H, (C;-Cg)-alkyl, halogen, -CFs, -ORjs,
-NO, or -CN; and each remaining R group is hydrogen.

[0352] In one embodiment, Ryg is the benzo[1,4]dioxane above; two of Ry, Rg, Ro,
Ri0, Ri1, and Ry, are each independently —H, (C;-Cg)-alkyl, halogen, -CF3, -ORgs,
-NO; or -CN; one of Ry4, Rog, and Ry; is —H, (C;-Cg)-alkyl, halogen, -CFs, -ORys,
-NO; or -CN; and each remaining R group is hydrogen.

[0353] In one embodiment, Ryg is the benzo[1,4]dioxane above; two of R7, Rg, Ro,
Ri0, Ri1, and Ry are each independently —H, (C;-Cs)-alkyl, halogen, -CF;, -ORgs,
-NO; or -CN; one of Ry, Rag, Ry7 is —H, (C1-Cg)-alkyl, halogen, -CFs, -OR3s, -NO; or
-CN; one of Rys, Rus, Rys, and Ry is —H, (C1-Cg)-alkyl, halogen, -CF3, -OR35, -NO, or
-CN; and each remaining R group is hydrogen.
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-NO2 or -CN. [0315] In one enbodinent, R99 is the

benzof uran above; R7, R8, R9, R o, Rll, and R12, are
weacts/issdependently -H, (d -C6)-al kyl, hal ogenpCcT@83006/022719

-OR25, -NQ2 or -CN, and R13, Rl14, R15, and R15 are

each hydrogen. [0316] In one enbodinent, R99 is the

bemsﬂprarxnatmﬂﬁereﬁaaddﬁneﬂﬂ,%% 6)-al kyl, hal ogen,

-CF3, -OR25, -NO2 or -CN, and R7, R9 Ri o, Rl1l, and

R12 are each independently -H, - C6) - al kyl,

hal ogen, -CF3, or -OCH3. [03 one enbodi nent, R99

i s the benzofuran above; R8 is (d-0C6) -al kyl,

hal ogen, -CF3, -OR25, - , €15 and R16 are
each i ndependently -H, (CL%08) 2, hal ogen, - CF3,
or -OR25; and R7, R9, R o, R\2, R13 and R14 are

each hydrogen. [0318] I n oné?zerrboaéoment, RI99 is the
benzof uran above; R8 is -H, (O -C6)-al kyl, hal ogen,

- CF3, - PRy, RNGAI®,, afeNactaiidefbhdeR®y -HR (Gl-(BJ)Jal Rhdlogen, -CFs,
R13, R14, Ri15, and R16 are each hydrogen. [0313,] In
ow@%ﬁb&ﬁ)zﬁr N.R99 is the benzofuran above; R8 is -H,
%? al kyl, hal ogen, -CF3, -OR25, -NO2 or -CN;, and
388 Rilp onembodiment, Ragis the ndokRzboun andR %, Resw andRajeare each
h Qaen. [0320] In one enbodinment, R99 is the
ran above; R8 is -H or halogen and R7, R9,

Z0
hy@?% . IRRAGABOOEB) Rants DpggolghoyinsbhoResBadyo Rt R
P@Tﬁ}ﬁaoﬁﬁf Ql?cgﬁﬂs%re b&htlﬁ&epeﬁaﬁﬁ&unagcla%%vgkh%b%SttF,j, _ORys,

or hal ogen and R7,
RENOrreCNR2 1, R22 and R23 are each hydrogen. [0321]
In one enbodi nent, R99 is the benzofuran above; and R8

arl@3572 aleoraehbediment, Regisdlgeimdoleraboveg RenBedRoBd, R11, and Ris

ort g aer R R (R Y Rl RaP Bt cors CORyrua e O and

[ G8232%,4) nlsomﬁig{m@@lédmnltydldggﬁ) is the benzofuran above;
and R8 and R22 are each independently -H -d or -F.

In Ufra
VAR pyod stbaghamaly £ hepL MR MR 0

Rhalagen, €10, -GR 4, -NQor -, R21, and R23 are each

[0359] In one embodiment, Ry is the indole above; Rg is —H, (C;-Cs)-alkyl,
halogen, -CF3, -ORjs, -NO, or -CN; and Ry, Ro, Rio, Ri1, Ri2, Rog, Rag, and R3g are
each hydrogen. In one embodiment, Ry is the indole above; Rg is —H or halogen and
R7, Ro, Rio, Ri1, Ri2, Rag, Ray, and Rag are each hydrogen. In one embodiment, Ryg is
the indole above; Rg is —H or halogen and R7, Rg, Ryo, R11, R12, R13, R1s, Ri5, Ri6, Rag,
Ry, and Ry are each hydrogen. In one embodiment, Ry is the indole above; Rg is —H
or halogen and Ry, Ry, Ry, R11, Ry2, Ri3, Ris, Rys, Ri6, Rog, Rog, R3g, Ry and Ry, are
each hydrogen.

[0360] In one embodiment, Ry is the indole above; Rg is —H, (C;-C¢)-alkyl,
halogen, -CF3, -OR2s5, -NO, or -CN; and Ry, Ro, Rio, R11, Ri2, Ri3, Rus, Rys, and Rys
are each hydrogen.
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hydrogen. [0324] In one enbodi nent, R99 is the

benzof uran above; R8 and R22 are each i ndependently
wokoeGss3er -F, and R7, RO, R o, R f, Rl2, RL3pCRI42006/022719

R15, R16, R20, R21, and R23 are each hydrogen. [0325]

In one enbodi nent, R99 is the benzofuran above; RI is

t;bs&@ Oﬁi ofdé Kﬂlbodmféﬁf ®Ge1d the fHddle abok2Rs is NER (@{-Cs)@lkyl

and R12 are each mdependentl%
d;alag@yr—QPaerORthfge@r -CNGRy s audt Ruscarpgachy (@ﬂ,s)-a:blml, halogen,

Rlnﬁga??egﬁ%{a R -EX Al KETERR =L AR, AI%SQ‘?}?‘-‘Z%?@H-
Tl iSO emPouiGREE maa fths indplS %&Xe’%? o5 [P Co Ry,

hq{agggﬂ,_ FHRA-NORsScnnd R7, R8, Rio, R11l, R12,
are each hydrogen. [0327] In one

( @9@ ﬁggmh%hgﬁg% REDRG %FQ& Irﬂele%%\é@ N&EQ_HS (%{Fﬁ) alkyl,

Rhaldgsn, -IF@, -OR, -I‘ng?or -RT[\B anfR1Y, RBIEO, RinR 1.3, 1&19eand R30 are
eac&bgﬁfr en. [0328] In one enbodinent, RI99 is the

bove; RO is -H (G -C6)-al kyl, hal ogen,
-CF3

T304 T e B B N B3 Rl o B0 R A

JHETE! N & i g Ofir, R 6, RAMR,OR 5, and R
RIGER RS T R R & 0 IO AU IR RS ATR Rs and Rus
hakoepeh hydtdbgen. - OR25, - NO2 or CN, and each remaining
R group is H 62 WD 2006/ 135839 PCT/ US2006/ 022719

[ §636H] | nlipore embodinmEat)Reo R&Ee irgloteheboloe Rs0 v Calevakyl,

e i B o EE R b LA .

R_c8f QBR,L SN, drQ88i bind R7,CI@7£ R‘E{(gmg'gaﬂ@ ‘P&go a@%@cﬁ Eydrbgan.

benzofuran above: one of

N . . e

( @hd B6) isabk YC;-(aphiigh lhalogé}SCFg,GaRis, -N| N@Z)r e(riNs @M eaghdemaining
h ‘
ol BhEnE. Tra8 FadbfiRel ko haimoals 8y Samg ofRrsBe Ro. Rio/ Rus,

R8nd @2 isR¥or halogen and each remaining R group is H.
[0367] In one embodiment, Rgo is the indole above; one of Ry, Rs, Rg, Rio, Ri1,
and Ry is -H, (C;-Ce)-alkyl, halogen, -CF3, -OR2s, -NO, or -CN; one of Rag, Rog, and
R3g is —H, (C;-Cg)-alkyl, halogen, -CFj3, -ORss, -NO, or -CN; and each remaining R
group is H.
[0368] In one embodiment, Rgg is the indole above; one of R7, Rs, Ro, Rio, Ri1,
and Ry, is -H, (C1-C¢)-alkyl, halogen, -CFs, -ORs, -NO, or -CN; one of Rag, Ry, and
Rsg is —H, (C1-Cg)-alkyl, halogen, -CFs, -OR;s, -NO; or -CN; one of Ry3, R4, Rys, and
R is —H, (C1-Ce)-alkyl, halogen, -CF3, -ORys, -NO, or -CN; and each remaining R
group is hydrogen.

[0369] In one embodiment, Rog is the indole above; two of Ry, Rs, R, Ry, Ri1,
and Ry, are each independently -H, (C;-Cg)-alkyl, halogen, -CFs, -OR3s, -NO; or -CN;

and each remaining R group is hydrogen.
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R11 and R12 is -H, (Cl-C6)-alkyl, hal ogen, -CF3,

-OR25, -NQ2 or -CN, and one of R20, R21, R22, and R23
WO02006H3593C1- C6) - al kyl , hal ogen, -CF3, -OR25, - NOR/USR006/022719

-CN. [0333] In one enbodi nent, R99 is the benzofuran

above; one of R7, R8, R9, Rio, Rl1 and R12 is -H,

( q03%0) - alxisvhe ellﬁﬁbdliﬁﬁﬁt Ro{s3he Irga?éabov%@avd)éf R7CN8 RR,0, Ri1,

of R20, R21 and R23 is -H - C6) - al kyl

hattsgRn,are @B mdemzbnﬂy Na(GrCo)elicy ahdogeme -CF:e r@Resi §O2 or -CN;

i s&{eh&q%énz%’f ura 9%%1\7 ebﬁS%éH? qﬁg& wﬁg@& —-B%ﬁ fnd each

angnfRidn@gRegredeis hiydgpendent |y -H, (Cl- C6) - al kyl ,
hal ogen, -CF3, -OR25, -NO2 or -CN, and each remaining
R @BYLUP i 9n BM@E@E&HmeBQ&@?ﬂs tlhéhrfaefe zﬁi@@@dﬂmm, gg%l, R0, Ry1,

t he benzof uran above; two of

ardldrR 2 agr each independeapye rﬂeﬁﬁlﬂr@e) allkyl( l@ioga@) -féﬂ(;xDst, -NO; or -CN;

a(%]%%%'k&g,lgg a’nd 3?_|1s —(P&f%gg]lkgb%%qggfqg ey %%2 or -CN; one

- HAY,5, Rllzmlspind RGh —JaNC, €a3-alkye il i eng-EF:9 LORR, iINO, or -CN; and
hydrogen., [0336] In one enbodi ment, R99 is the
besisb Femaininglogioup iskydsreery, RS, R9, Rio, RL1, and
R12 are each independently -H (Cl-C6)-alkyl, haI ogen,
@@72] ORI yet-agpihepaspectlie ncgmtl@ﬁ pmv;des:@lnpquggs ofshed Formula
R2( 55 -H, (C1-0C6)-al kyl, halogen, -CF3, -O0OR25, -NX2

CN, one of R13, R14, R15, and R16 is -H,
(Cl C6) - akgyl, hal ogen, -CE;%, rOR25, g; NO2 or -CN, and
each remai N ng ' .

ove,;

are egy
- CF3, - OR2% emai ni ng
i s hydrogern. is the ben Rag

above;
hal ogen; and each remaining R group is hyd
WD 2006/ 135839 PCT/ US2006/ 022719 [ 0338]
enbodinment, R99 is 00 R4\ / S R26 R27 and |
R26, and R27 are each independently, -H,
(Cl-C6)-al kyl, hal ogen, -CF3, (IV)

and pharmaceutically acceptable salts thereof,

wherein X is CRas, N, O or S; Y is CRys, NR2s, O or S; with the proviso that
when X is CRys, Y is not NRys; Ri3, R4, Ris, Ris, R31, Rs2, Ras, Rsa, Ras, Rag, Ra7, Rag
and Ry are each independently -H, (C;-Ce)-alkyl, (C;-Cg)-haloalkyl, (Co-Ce)-alkenyl,
or (C»-Cg)-alkynyl, halogen, -CFs, -NO,, -CN, -OR2s, -OSO2R s, -SRys, -SOzR s, -
SO2N(R25)2, -N(Ras)2, -C(O), -COR35, -CO2R25, -NR25CO2R 25, -NRosCORys, -
NR25CON(R3s)2, or -CON(R2s)2; R, and Ry, are each independently -H or -CHjs; Rys is
-H; or linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (C2-Cg)-alkenyl, or (Cp-Cs-
alkynyl).

[0373] In one embodiment, X is CRy5 or N; Y is O or S; one of Ry, Raz, Ras, Ray
and Rss is -H, (C;-Ce)-alkyl, -ORys, halogen, or —CF3; and each remaining R group is
hydrogen.
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-OR25, -NO2 or -CN. In one enbodinent, R99 is the

benzo[ 1, 4] di oxane above and R24, R26, and R27 are
weacats/iiysdp ogen. [ 0339] I n one enbodi nent, R99 PETMISE006/022719

benzo[ 1, 4] di oxane above and R7, R3, R9, R o, RI11,

R12, R13, Rl14, R15, and R16 are each independently -H,

( GosTH) - at&theelﬁ%d&ﬁﬁﬁaXm rWﬁsoB@ &fe of &, Ry, Raz, R
[0342? In_one enbodi ment, 50 t he benzol 1, 4] di Oxane > 2

35 IR7-H, 881-Crpalkpd, oOstthngt’clln ar FPB;;ame of Reh R37, Rsg and Rag is —

USRS i Bl AR i OB

A, [0341] In one enbodinent, RI99 is the
benzo[l 4] di oxane above and R7, R3, R9, Rio, Rl1,

R{6375?13 IM GMH’H@&@X 18%&{25 52].@ qu]fb 82§ (ﬁfeeof %? th,z, R33, R34

hydr ogen. In one nbodi ment

bend &z4 is4Hd (Gxéia)eal&blov@Raanalégen m&cm ,onRiod R1RR14, RR4,2nd Rye is

R1 : 6, 1 R26, , and Rb are each
nya 4563 PRen G Hilsi rarrs LSS rpRRing I Broup i
bewaalgen4] di oxane above and RO is -H (O - C6)-al kyl,

hal ogen, -CF3, -OR25, -NO2 or -CN. [0343] In one

qm&{{e nfn Or%%‘ﬂb&hﬁlgﬁt ng %9{251014111 dY qg( @f‘@r S’a’ Qﬁl%%f R?g Ré% R33, R34

., hal ogen,
glis (@r@s)e@lb}'i r(ml:sp@d@@m dny—CIF:L o@etlof R%Brlzalﬂwland Rys is

- NO2 - CN; d 7, 8, Ri.0,.
%Pgéh GO, QR RHoRR, B ol oo e ek Rynand Rés s I
enopdisaiRyl, -GRS, halophe obeOEQhdd ddcHi |réﬁ<1aﬁﬁ‘n @R%\Cfgup B%yufogen
-H (C1-C6)- al kyl, hal ogen, -CF3

IDOB'ﬁ Rﬁlz OIBI &nbdahﬁléntw{%s CR]zs?’@I' 1@1# 1S 81&‘ S: Elglg R14, 15,aR% R31,

each hydrogen. [0345] in one enbodi nent,

b&méﬁsﬂ; Rl R wxBameRabBwe andRsoiage eddh lr(cte.pe@@ntlya-[[k)(Cl Cs) -alkyl,

. , -CN. 64 WO 2006/ 135839
Pg??%ﬁgﬁ%g%igg%g >i O%;A:gﬁzl grone errbodi ment, RI9 is
AT o B R B By i S Rt b Pt s e

eaadh infeiRpaatd C e al ,
a8 ngagideyl (Cs 8-SRl B, fecRiahaR Ty Rus o,

eB@hRshﬁjv,dﬁpeﬁndF&(,ﬁWFthhmeénbodl ment, R99 is the

benzoE 1, 4] di oxane above; R8 is -H, (Cl- C6) -
[0379 one embodiment, X is CRys or N; Y is O or S; R31, Raz, Ras, Rss, Rss,

R3¢, R37, Rag and Rsp are each independently -H, (C;-Cs)-alkyl, -OR5s, halogen, or —
CFs; and Rys, Ris, Ris, and R;s are each hydrogen.

[0380] In one embodiment, X is CRys or N; Y is O or S; Rs; is —H, (C;-Cg)-alkyl,
-ORys, halogen, or —CFs. In one embodiment, X is CRys or N; Y is O or S; Rs; is —H
or -OR25.

[0381] In one embodiment, X is CRys or N; Y is O or S; Rs; is —H, (C;-Cg)-alkyl,
-ORjys, halogen, or —CF; and each remaining R group is hydrogen. In one
embodiment, X is CRps or N; Y is O or S; Rs; is —~H or -ORjs and each remaining R
group is hydrogen.

[0382] In one embodiment, X is CRys or N; Y is O or S; Rs; is —H, (C;-Cg)-alkyl,
~OR2s, halogen, or —CF3; and Ry3, R4, Ris, Ris, Rsz, Ras, Rsa, Ras, Rse, Rs7, Rsg, and

R3¢ are each hydrogen.
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al kyl , hal ogen, -CF3, -OR25, -NO2 or -CN, and R7, R9,

Woz'f)’@é?l sRbl, R12, RI3, R14, R15, and RI16 are ¢@qhs2006/022719
hydrogen. [0348] In one enbodi ment, R99 is the

benzo[ 1, 4] di oxane above; one of R7, R3, R9, Rio, Rl1,
and R12 is -H, (d-C6)-alkyl, halogen, -CF3, -OR25,
- NAE83jr - Gl\bneamabcelivobnt, Kas@lRas oigNRY ds Ougp S; R3h§8d~lH}g@ﬁC5) alkyl,

el -5 Yifosa, s mpﬁo«? B S AN R an

( (ﬁlﬁz ) 1@432& 2 RQ?R%%RQ;, R36C§§7’ R39a2{}%| &lrhr?lgl geg.g’ne

R oot OHC[%‘%’&?“‘?%%%@? i O R B AL RERC-aliy
b@gR%{i %aalfbkdm QX&%%,&I%%;I@—I;I%@ @@I?] akall -BR,5, Ralogei310; CRQ,Jand Rys,
an is - a , hal ogen, -

“Ree i Banischs B Hoafor o ol Rpbechdidiggen.

(A -C6)-al kyl, hal ogen, - -NC2 or -CN, one
of{0$§§3 Rivone eratpdiaen, Mes rﬁ G- Cc()@llkbdae’qal%geanFa, or -ORys; Rsa,

0880 3 o i o R AURPSP LA, s o
iSORBf; abé RZH R, K gia0d Byeasleastchydrygenof R7, R8, RO,
Rio, R11, and R12 are each independently -H,

( ©3863) - ahkoﬂe enfldaaent; R &30, ((Qc_ééwalkgi N@og@h (BN o2 MR ,5; Rys
each _remai ni ng Rgrouglls hydr ogen 35 I n one

e A Rindis cachhiodeneadently $bnebb.h wnoﬁéiaeora&ﬁze angl \Jg2.dts3, Ras,

s B R R RUSR e padfies e each | ndependent y
DR thasRe RIS b empfindsgy F%ﬂ%lﬂ it =pa Formyip ) oo

Rs@rfonh bewhatdriagede, willidhBlimitatiene enbodi ment, RI9 is
t he benzo[ 1, 4] di oxane above; two of R7, RS, R9 R10,

R11, :
vy og:ﬁdchiiﬁra @[ﬁ&gﬂ%ﬁd@ﬁ@@%ﬂ'ﬂﬁ?gﬁmo Hyu(pq,srgm 1%;%111011%

R27 | B Mﬁ@gfﬁ%ﬂ@& sy flpaehﬂ.qeﬁ] p}%@}:am—f—%mom@

(d-Cs Ig : 3 _
cach erte 1 g FPYIBERagER o apiv oy en s
PCT/ US&D}G@.&EMJ,Q [0354] In a further enbodi nment,
is HN
8-[4-(4-benzofuran-3yl-piperazin-1-yl)-piperidin-1-yl]-6-chloro-quinoline;
S-fluoro-8-{4-[4-(5-fluoro-benzofuran-3-yl)-piperazin-1-yl}- piperidin-1-yl}-

quinoline;

1-(1-benzo[b]thiophen-3-yl-piperidin-4-yl)-4-(2-methoxy-phenyl)-piperazine;

or
3-{4-[4-(2-methoxyphenyl)-piperazin-1-yl]-1-piperidinyl }-1,2-benzisoxazole;
and pharmaceutically acceptable salts thereof.

[0388] The compounds and pharmaceutically acceptable salts of compounds of the
present invention can contain an asymmetric carbon atom and some of the compounds
or pharmaceutically acceptable salts of compounds of the invention can contain one or
more asymmetric centers, and can thus give rise to optical isomers and diastereomers.

While depicted without respect to stereochemistry in the compounds and
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R28 R29 R30 and R28, R29 and Rao are each

i ndependently -H, (Cl1-C6)-alkyl, hal ogen, -CF3,
WOCRIBA3SSINO2 or -CN. [0355] In one enbodi nent, PROASE®6/022719

the i ndol e above and R28, R29, and R30 are each

hydrogen. [0356] In one enbodi nent, R99 is the indole

alymmaedtiéally a@&ptdﬁe salttis Of cﬁ%ﬁ@urﬁ% %f the"i’%@senﬁla‘%nti%h5 the present

and R16 are each i ndependent |y - -C6) - al kyl,
hahvanéion indbr®s suchroical isogagrs and d(amere[ogggsz s migllog @acemic and

Rﬁsoﬁiv eﬁ{vzflgrgngpl lé/&)huﬁe H‘f%@&e %%E&‘é&g}ers'_ﬁnﬁ zﬁSo g%%er rmeﬁres of the

( R aeb} seekdoydom madelical tabl®eHtsAhiere6iN, WaB® a
R13, R14, R15, and 6 are each @y rogen. [0358] In
15

orsteTeoisnsavT e BteferrRdgit ican irhwmerpnahasimens be prRYyided supstantially free
, -OR25, -NO2 - CN.
E%éﬁ&?)}gﬁgp‘éﬁémgnggédﬁ%%%ﬁ%nu "is the indol eo;bove; R8

i = - al | hal , .- CF3, - 5, -
' 20999],, T AT, 19 ome DO phaFeacen SIS Hoeemee Sils of
i h
© RompBuadarIn: %kiﬁngﬁﬁﬁe‘o“g%e“né“‘aﬁﬁ as Bljotplls N Sutt Jolyrorphs can

RPg rapsignt eireplatalle as a sieblstpredust.ogen. 1 n one
enbodi nent, R99 is the indole above; R8 is -H or
hd03Wdn aRebdRiEs ofkghe qRimpouRisior fRagnadeltcaliiatcerRalde saiseyf

R28 R29, d R30. h d I

osbaPHEE @Wl@ﬂ%% SR ERYRL g Ty o

hal d 6,
oo, o, RS R Conipgaoe ool 1
i e S o o
Rﬁresa% 1n5§ﬂ@ion B&ﬂ-be g%gareﬁuc&n

each hydrogen. 2006/ 1%5839 ECT/ U82006/ 022§19
[ G%J.I]emlnll}om\éulebﬂb edinpevnds, REOvH eompreindsdsicemabands; pr&gred by

[ aloen -CF3,..: OR25, - r. L
| ephptStiod Re A ol SR eyt oy g Bl imvention
- @fe3inclu@RPin the Nﬂﬁ)vﬂﬁg sB¥ncaANThEhe(Hdds fdR akifi domédermediates
R12 are each hydro
of the invention are descri ed in W02004/024731 and U.S. Patent No. 4,465,482,
both of which are hereby incorporated by reference. It is understood by those skilled
in the art that protection and deprotection steps not shown in the Schemes may be
required for these syntheses, and that the order of steps may be changed to

accormodate functionality in the target molecule.

[0392] Scheme 1 illustrates the coupling of piperazine-piperidine compounds of
Formulas (I), (II), (II), and (IV) through reductive amination, wherein R,, Ry, R7, Rs,
Ro, Rj0, Ri1, R12, Ry3, R14, Ris, Ry6, and Rog are as defined above, and Rgg can also be a
substituted or unsubstituted quinoline. A compound of Formula (X) is reacted with a
compound of Formula (XIV) under conditions effective to bring about reductive
amination at the piperidine carbonyl, thereby providing the piperazine-piperidine
compound of Formulas (I), (I), (III), and (IV). Reagents that can effect this coupling
include, but are not limited to, sodium cyanoborohydride and sodium
triacetoxyborohydride. Suitable solvents for performing the reaction include, but are

not limited to, dichloroethane and methanol and acids such as acetic acid and
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[0362] In one enbodi nent, RO9 is the indole above; R9

is -H (d-0C6)-alkyl, halogen, -CF3, -OR25, -NOX2 or
woCNe/1BH363] I n one enbodi ment, RI99 is the i ndeL®&US2006/022719

above; RO is -H (G -C6)-al kyl, halogen, -CF3, -0OR25,

-NO2 or -CN, and R7, R38, Rio, Rli, R12, R28, R29, and

Ra@d%cﬁlorﬁ@(iﬁh}m&i’oﬁgl?ﬁbe bRE4d tHer}eQdH%)ne IRk st inpefaiftes can

is the indole above; RO is -H, (Cl-C6)-alkyl,

haYasy elgpendapathe n@ng;of theygaciants, O usupldy span tlmgran@ gom 0°C to the

Ri I%lf% and R16 are each hydrogen.
(}{oﬁé‘gﬁlﬁgﬁnoneh%w&tnent RO9 is the indol e above; RO

|s -H, (C-C6)-alkyl, halo eﬂ ?FS - -NO2 or
-CN; R15 and R16 are each - HP¢®f-Cp) - al kyI haI ogen,
-CF3, -OR25, - or -CN and R7, R8, R o, and

R12 are each
|s th%gglnd

-H,
or CN; an'ﬂre

oben. [0366] In one enbodi msn 2R RO%
,e':ﬂbne of R7, R8, R9, R| W any
al kyl , hal ogen, CFB,H99

ch Y erfi nL_D.g_B_gLD.LLp_Lﬁ H.

g, t he i ndol e above; one of Ris N Rio
, R0, Rll And R12 is -H or hal ogen and each \ ¢
remai ni ng g oy s H [0367] In one enbodi msnt RO9 R, Ry
is the ind&l e labove: one of R7, R8, RO, R|o Rii, an

R12 is -H, (CP C6) - al kyl, hal ogen, -CF3," -
-6 one ofX®8, R29, and R30 is -H, (I),(II),(HI)and(IV)
(Cl C6) - al kyl, hal ogen, -CF3, -OR25, -NO2 or -CN, and
each remaining R group is H [0368] In one
et nenBchergol 4 Hustrates th@l oduplinlg ®f @ipesaréncopipRidingReompounds of

R%ﬁgﬁ&ﬂ&;éﬂimu eQqu?I ﬁOn gv‘gcﬂeIggG )R Fgg 7an %i %5’ }Qg Rz, -

- .13, (FGi,-FG6) R @) dayl R99 hﬁ a@gﬁfined Qfﬁ'e, arﬂng"é,can BISB e subdituted or,
oneof R13, R14, R15, and Rl6 is -H,_ (Cl-C6)-alkyl

%Htute@gnolu%comm & prla&{?{d iLea¢fe @/ﬁtglarﬁogﬁ)ound of
Fﬁgﬁ?ﬁl‘é&)ﬂé@g{;‘%gfgpgﬁf&lucgrg?éﬁ%]:t&é}o%@geage&dﬂeﬁﬁ&fve aﬁggatioﬁ at the
Ripeadameaadionyh deqheasdbodel deserihed (CSelthe &) thgreby paivozgeg1 the
-CE3, -OR25, .- NO2 or -CN.._ and e remai ni ng R group
i PIRRARSGERCriERe 9&5‘1@@6@;\'@?@8@@%@% US2006/ 022719

[0370] In one enbodi nent, I?c%el s the indol e above; two

of R7, R8, R9, R10, R11, me la
Ry Rio
Rgg Fg NP /_(Ra Ris Pu Ry R
JOS N A T
n
Rp Ris  Rie Ny /R
J;"Ime Riz R
© Rig I Ris @
(XIVb)

[0394] Scheme 1a’ illustrates another method for making compounds of Formula
(IT*), wherein Rg, Rp, Ry, Ry, R3, R4, Rs, R, R7, R, Ro, Rig, R11, Ri2, Ri3, R14, Rys, and
Ry¢ are as defined above, and Ry is an optionally substituted quinoline (n is also as
defined above). A compound of Formula (Xa) is reacted under conditions effective to

provide the compound of Formula (XXXI). The compound of Formula (XXXI) is
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and R12 are each independently -H, (d-0C6)-alkyl,

hal ogen, -CF3, -OR25, -NO2 or -CN, one of R28, R29,
wanweR3B/3Ds -H, -OR25, -CH3, hal ogen, -CF3, - NER2T@IS2006/022719

--CN, and each remaining R group is hydrogen. [0371]

In one enbodi nent, R99 is the indole above; two of R7,

R&ead@i undep coﬂﬂitl@ns e@ﬁ@ﬂ%l%r_;ﬁéﬁd@ ﬁﬁeﬁeﬂn@dﬁﬂﬁ Cl\?’l—m’é'thyl group,

(A -CB)-al kyl, hal ogen,

ofthereby pryi 1n&ﬂp@ cgmpoulg,d oif—For(rmﬂa, @GXXHD kyhe cmp@@émf Formula

e PSR eVl ey soeRlfsgipinShtie T HO pifs DD having o

orgoo@bavalptero@s cW) bedeicohdifioft &¥@tpe t&p@ﬁ@de@g&ﬁnpound of Formula
[ 0372 In yet another aspect, the invention provides
kpouhidabloleaying gmmarealmqup thege of Rl irdherarBariinclude, without

D M\ R39 R34 R35 Ro R15 R16
Rslgmlgéjé) lﬂg‘}géﬁg@T& p arrraceutlcally accept abl e
sal ts thereof, vvherelnxl 5 N Oor S Yis
CR25, NR25, O or S: with t PE80 that when X is

CR25, ﬁ(lg,not NR25; R13, R14, R15, R16, R31, R32,
R33; WF8P, R36, R{7,rR38 and R39 are eachr, R1

|nde gp Ilély -H, (d -aI Eyl ﬁ ) - halo
K ny 0 hal o
N—CNH

WQ - N( R25) , COZR25
- NR35002R25, - NR25CORZ5,

) NE&5CON( R25) 2, or
- CON( K&:B)Z, Ra and Rb are e&FXl ndependently -H o(XXXH)
-CH3; R25 is ~-H or linear or branched (CI-CG)-aIk\F;I,
Rihal oal kyl, (C2- 96) - al kenyl , 8
aldyqiyTn . [,5)373] In ,Qne

f R31 ‘ ' _
'AL&S'/T@ emg or - CF3! N N Rio
wgr oup |s W

(XXXII) (XXXTII)

"Rs Hs

[0395] Scheme 1b illustrates the coupling of piperazine-piperidine compounds of
Formula (I”), through reductive amination, wherein R,, Ry, R7, Ry, Rg, Ro, R10, R11,
Ri2, Ri3, Ris, Ris, Ris, Roo are as defined above except for the R group through which
the piperidine is connected; and n is as defined above; and Rgg can also be a
substituted or unsubstituted quinoline. A compound of Formula (X) is reacted with a
compound of Formula (XIVc) under conditions effective to bring about reductive
amination at the piperidine carbonyl, such as those described in Scheme 1, thereby

providing the piperazine-piperidine compound of Formula (I”’).
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hydrogen. 68 WD 2006/ 135839 PCT/ US2006/ 022719 [ 0374]
In one enbodinent, Xis CR25 or N, Yis O or S; one of
we&2l06/1B3¥39 R33, R34 and R35 is -H, (Cl-C6)-al kgjus2006/022719

- OR25, hal ogen, or -CF3; one of R36, R37, R38 and R39

is - H (d-06)-alkyl, -OR5, -CH3, halogen, or -CF3;

and each remaining R group iggheriy #ih0gen. [0375] In one
embodinent, Xis CR25 or N, Yis O or S; one of R31,

R32, R33, R34 aqq(gj Rgp is -H (d-C6)-al kyl, -OR25,

hal ogen, or -g£F3;)=20e of R13, R14, R15, and R16 is

-H, (Cl-Co)-al} NORP5, - CH3, hal ogen, or -CF3; and 2
each renai i ng Jup is hydrogen. [0376] In one Z
enboleﬁ’%nt rFI‘8X -4=/CR25 or N; Yis O or S; one FRR3 B14R, N
R32, A R34 angl, R35 is -H, (C-C6)-al kyl; N
hal ogen,_ or - CF$; ‘one—otf—RtS—RI#—R15 e is N
- HRs B) Fral kDK -FieOR25,  hal ogen, _or - CF3;

- 6685, RV R
each remai ni ng R gr oup 'S

In one enbodi nent, X is CR25 ..)N Y

4, R15, R16, R31, R32, R33,

, ) and R39 are each mdependently - H,

(C1- C6) aI kyI 0?25 hal ogen, -CF3, -NOZ, or -CN.

[0378 Inoneerrbodlmsnt Xis CRR5 or Ny Yis O or S
RI939¢k 4, Srhesne 3 Hinskatss ghegprodugtian of derprerda of Fornpgla (I) As

(R§§; @%ﬁk}‘ﬁ%}%& %éﬁj ﬁg@ {o? gglgnulg gxa%glﬁ élrcé%ﬂg)a c‘?ﬁ& of Fomula (XIV)

hycdn bg eenctddAid®y canditivme effatrddi toprdducethesdiGuifoliae suN;stﬁ)ﬁted
is.0 or. S % R32, E%f 4,Ré R36, R37, R38 .and
Ré)gp%%neegjé)ﬁn i9g SpERaWH ¢ rp}ula( sw asébw| descréqégn Scheme 1.
hal ogen, or - CF3; and R13, R14, R15, and R15 are each
hydrogen. [0380] In one enb&sheme2 X is CR25 or N Y
isOor S R31lis -H (d-C6)-al kyl, -O0OR25, hal ogen,

or -CF3. In one enBodifent, X is CR25d39N1oYisOor

S, R31 is -H Ry PRy, X iS

hal ogen, orR1
hydr ogen. [037
is O S R13

CR25 or N, Yis : 1is-H, X ) - alkyl
- OR25, hal oge \gTe each r greENelNg \ F oup i's
hydrogen. In orfe X ig. CR2 %is 0

or S; R31 is - I fZS and each "Héxwg

Ri3

Xa) (XIV)

RaRiz; R4 R, Rg

:<</\ /é R;E:EWGN /:>>:R1o

@
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group i s hydrogen. [0382] In one enbodinent, X is CR25

or NN YisOor S, R31is -H (d-C6)-al kyl, -O0OR25,
woabwges3vor -CF3; and R13, R14, R15, R16, R32pCR®32006/022719

R34, R35, R36, R37, R38, and R39 are each hydrogen.

69 WD 2006/ 135839 PCT/ US2006/ 022719 [0383] In one

( vaentSchgmb% 1@@5&t&rtfé€%ro\éubt§orpoﬁon?ouﬁ%%%f: ﬁ)}g%lgﬁal (SXb) and

hal ogen, or

I—FOImIlla C8Y) &l which R1@2FR3, Ral, Bge Rz, &13,M£15,md le each

st ﬂﬁa@gﬁi E%Rgéaf‘mﬁ SRt 3 P?@ﬁ% b6 AR Rptionally

Orsdﬂstlt\ﬁtécﬁmﬂlnﬁﬁ coipduad of Fornhila (D) fGbadckédWith an = riate reagent
hal ogen, or-3;pR15|s- g)-ay,(}'\’%%g s

hatt gondjHonsaiEpctisgto m@uce tm«?;umeim carypoung®g Fomaaa (VIID).

R%UmRr?’o%s rggagglents %ﬁg Pﬁd}ﬂo%s z%f_e[%{ ?}ﬁ ta%% ohréabyg eﬂfﬁlg& 83 g}g]se can be

QF'\,and @r[ a 1683 by @ZonesRS?mthE?ﬁﬁof th8 Quildifie FR3L & %ﬁ ﬁhnd
R39 are each i ndependent , hal ogen,
- Gotgrocyplic Rempoweds: ViRligne %%éQmeluaﬂsé Tnigesicngel Nﬁg@ﬁ@rk, New

nal g 77 255 PR Tt kel el RN Whscribed by

i rielepem CMnn:htyh (K3 X3 16hak QB R;, RGFR; amil Rs &IRAAN) adc{VIH) are as
and R39 are ea

hféﬁ"éfggﬁ’f ay %5@8‘5’] is P|@a§%ak%ﬁom§m%@p& halegrReP Sliengsutfony!
qu_m b2 ﬂ{eltﬁdn)?SlﬁfUi!lyF@UM) ®r (ﬁﬁﬂor&h@thaﬁ@shlfgﬂlt(tb'bﬁl e compound

include, without Timtation: 6-
4 C{fZEOQ“'IlHla avars) e&ﬂllely reacisd p‘etha@zpn@terteﬁl glpcprazpm dchl\ratlvb ugder

- gquinol i n
} Pt B & tq ponios,t prosestsd pinergriporgpipsling o Formu (X0
} witste XQlis B@rotecting group. Protectin groups are well known to those of skill in
di hydro-benzo[ 1, 4% di oxi n- £era2| n-

|8 the ])J:tﬁpéél?qhéﬁeﬂ withoy lll}ntatgml,, tesi- blﬁgxycgrbonyl Con tions that can effect
[ 4h&‘¥e£%'aﬁqgé|1g@é} b ?{Je 88{ %Fﬁt@& {dtedcti g %héa_two components in the

-yl) - pi peri or o- qui no
5 piréscocooBa palua[dmm Bomplearsoetbasthofeudeacril®dyy) Buihweldaial, J. Am.

%tg}’l{e}ﬂ é% gﬁfdﬂlg 698y ana Ak RS, S A D2 8oc. 118:7217 (1996).
Wheﬁir@@bﬂeﬂ'pﬁbeﬁlazyﬂlc) gAmbBnd S IRMIPIRN I thePtdaBe@%hf& conditions

41? mrqrizotﬁéhm@mfnb@fyhy ppsitgséing Zroppl(e\g. | aqueispeid etimiykurgs of a
%Vﬁeﬁ%ﬁ@b?eo&%ﬁg c$Solvent and aqueous acid), providing the substituted
piperazino-quinoline compound of Formula (Xb). Separately, compounds of Formula
(X1V) are produced by beginning with an optionally substituted aniline compound of
Formula (XTI) and reacting it as described above with an appropriate reagent under
conditions effective to produce the quinoline compound of Formula (XII). R7, Rs, Ro,
R0, Ri1, and Ry of (XI) and (XII) are as above for Formula (I) and W is a suitable
leaving group such as halogen, -OTs, -OMs or —OTr. The quinoline compound of
Formula (XII) is then reacted with a piperidin-4-one derivative under conditions
effective to provide the compound of Formula (XIII) (e.g., a palladium-catalyzed
coupling such as that described above). The carbonyl group of the piperidin-4-one
derivative is protected with a protecting group (X5). Suitable protecting groups are
well known to those of skill in the art and include, without limitation, 1,4-dioxolane.

The compound of Formula (XTI is then reacted under conditions to promote the
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and pharmaceutically acceptable salts thereof. [0388]

The conpounds and pharmaceutically acceptable salts of
woaopaassds of the present invention can cont aPaTAS2006/022719

asymmetric carbon atom and sone of the conpounds or

pharmaceutically acceptable salts of conmpounds of the

| MDY AT tEeAt ot @ IgfouPN@. goraquBscRBOT Hixthi@ of @ R&Smiscible

and can thus give rise to optical isoners and

di AEHe sdmett and agequs agispi o wding thépiperidissrene cempound of

st St r Yl R . C d 39

TP RRSNOT Bt Brrbdn R ROL AR R o Foutlai RVl feieacted
of witlothe @iediszind-qulieline esmpbduridofavimalh (Xbhas BEseEBEd above in
irg‘/fglnti on includes such gptical isomers and, .

dinedempebard 4 to grodues thedi-quinoking pingragine-pipeyidiag compound of

e ' hcally pure R and S stereoisoners, and al so
om@h%@\{?fes of the R and S stereoisoners and
pharmaceutically acceptable $:ﬁl ts 3t hereof . Where a
stereoi sonmer is preferred, i CBEME < n sone enbodi nent s
be pravided substantially free of itsto respondi ng

opposiite enantiomer. #0389l In addifio he conpounds T+
an maceut i cal¥ bl e sal tyPoTy ®pnpounds &% Xt
tl“Te ﬁgt Imvent | Xrst—a¥ pekyABl pRs,. —Suct?™ z
polfyngr ph&2 can b t&\ﬁné\f ert’ or isofatable as'a stable N" Ry
product. [0390] Prodrugs of the conpagln or
phar ¢&@eut i cal | y ad€®ptabl e salts gf-\gewpounds are /( l
al so within the scope of the present iggven‘"ti on. R N R
Met hods for Maki ng the Conpounds of tg?%)l nventi on (Xb)
[ 0391] The conpounds and pharmaceutic y acceptabl e
salts of conmpounds of the present invention can be R R
preparfdd using a vari Bt yRof nethods_staPtiTy from A * e

i Bunds, Kk hds, or® Ny R

nogwn—rretheds e R N R

syRiheYi cNteout es 6 mgnyNof Reehe conPourdds "of The ! 12

met hogty) for nmaki ng sope i nternedi ates the ,

i nvention are described in W2004/ 0247 and U. S

Patent No. 4,465,482, both of which aré hereby

i ncorporated by reference. It is undéXEhood by those (XIVa)
skilled in the art that protection and deprotection

steps not shown in the Schenmes may be required for

t hesegsynf heses, anfe t fad t he order of steps may be

canged tlo accBaypedaie ctionalitygin ghe tapget R, Rg
mof S ‘
N

i nventWon are includ¥d in the foll ow schenes.—al-he EHJ

/
o R7

e S e e
Rg N 4 9
N +
i l R N Rb Ny /R
Rb N Ra
H

o) Ra Ry Riz Ry
(Xb) (XIVa) XV)

[0398]  Alternative syntheses for the quinoline compounds of Formulae (VIII) and
(XII) are provided in Scheme 3a. The aniline compounds of Formulae (VII) and (XI)
are reacted with an appropriate reagent under conditions effective to product the

quinoline compounds of Formulae (XXXIV) and (XXXV) where W is a leaving
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[0392] Schene 1 illustrates the coupling of

pi per azi ne- pi peri di ne conpounds of Fornulas (1),
wORb)e/134d4301 ), and (1V) through reductive am naPCoOMS2006/022719

wherein Ra, Rb, R7, R3, R9, R o, Rl1l, R12, R13, RI14,

R15, R16, and R99 are as defined above, and R99 can

al geupeRaagestidat icohdiGEnPduitaBi s biftdtinptthiuidheformetiorfare known to

conpound p%‘_ Fornmul a_( is reacted with a conpound of

Fothase ef skitl ithe,ard apd sstidet farrexamples Bicthadsdgsasibed dn G. Jones,

ab r ' ' ' h ' i dj c ny|l

b8k, O S B R b PLOROL AR S gunas o
of Féraiutad (XXX1V).and (XXX V) dré Ythertredcted With dipageiaterebfaits to yield
can effect this coupling _include, but are not limted

t othe desiredrinteymeciaie compayndsotdinumalagi(YHD and (XI).

tri acet oxyborohydri de. Suitable solvents for

pel0B889hi néﬂ soree embedimsntsi epnpoendsiefFormula (Hond Homnuked XV) are
to Lchl oroet hane and t hanol and.aci d ch.as

e GRS oo BB il B Raa S A Blmpa V)
hyttifsughlad atideda@ion Qb desd) ainl onddfondigid ety brarhple, sRasknhd@s .
Reaction tenperatures can _vary, depend on the nature )
ofequnlsngseitanmcid (eguthydeachlomdes pugeinipooradinie agidyroreacted with

R P % e ROl o EFornf e 10 A o RR 4
ReddFidn shiRa Rt dmplafl € indRicRy, GvitoRt Mnitaki &, 3nétids, &1 2riRdid tetra-
0 (ML), (). (EDand (1) [0393] Schere |a

tes the coupling of piperazine-piperidine
compounds_of Formula (1'), through reductive
artOR9Qli onIn saves @PW%{BHW,Le Rpid gelitiqosterpgrodifigd tomallpw for

%igolatﬁ%lof thd ults Bk bhe oﬁﬁas gf Foﬂﬁulgg} iaﬂ& %o?rag%?}{\ﬁ) Ivaqthout the

can al so be a substituted or unsubsti tut
quisaof potentialyeonjpoumentally Faxarddws thaerials. freent edbaditmbnia

SRSl e D B P AT SELSEL o o

chlorinated solvents. In one embodiment, the non-chlorinated solvent is toluene.

[0401] In some embodiments, the acid addition reaction is performed undef
conditions that result in relatively low amounts of residual solvent found in the final
product. In some embodiments, the amount of each individual residual solvent is
present in an amount that is less than about 0.25 w% of the resulting salt form of the
compound of Formula (I) or Formula (XV). In one embodiment, the amount of each
residual solvent is less than about 0.2 w% of the resulting salt form of the compound
of Formula (I) or the compound of Formula (XV). In still other embodiments, the
amount of each solvent is less than about 0.15 w% of the resulting salt form of the
compound of Formula (I) or the compound of ormula (XV). In further embodiments,
the amount of each solvent is less than about 0.1 w% of the resulting salt form of the
compound of Formula (I) or the compound of Formula (XV). In yet more
embodiments, the amount of each solvent is less than about 0.05 w% of the resulting
salt form of the compound of Formula (I) or the compound of Formula (XV). In still
more embodiments, the amount of each solvent is less than about 0.025 w% of the
resulting salt form of the compound of Formula (I) or the compound of Formula (XV).

In additional embodiments, the amount of each solvent is less than about 0.02 w% of
77



pi peri di ne carbonyl, such as those described in Schene

1, thereby providing the piperazine-piperidine
woaopaassdoof Fornmulas (1'). Schene la R9 R o RCRUS2088/022719

RI3 RL4 RT RB 199 /,-(\ NRNRR9O9O-NNNRY k\ /Y

7 () 12n 30 FN Ran R 15 RI6 N\ Ro Rl14 N Rl6 R12

Rilthe rd3bRingkait fofin 6fthe Compbindd) of HPBEH (I)%M%ofn@ound of Formula
i1l ustrates another method for making conpounds of

o(pm dn apothyr empesdimpnt, the anrynt eficacikeol viat is fess the, abret 0.01 wo%

oot i resiimg P or o ncidnp ot Ebtnuian) o Wbise PPyl Formula

q L(iXﬁD)I. iTnené Bmbsdialean t dpre%f:b Bechlahew&) solfert s
For myl a X is reacted under conditions effective to

prisgAtEeantly dram sdined issfatedorehfpen pitexicpmprrvad o6 Fpwwiel (D) or the

TSN BT O I A ol e g o dresiaploptorinated

t copreatsiisithetfhel rselﬁted&daltd‘f)rnﬁ bﬁthb kempbunte bhForng 19 W) or thl’?

& Grmated B FeaiteVS Ssomembogitpesdhe gngutinokghldrinated solvent

al t )
s g g A s

t @f pcmuﬂ@éXé/ ) G@hp&)ldnnm alpdut Bok%h Ireone( dhBodifient, did @mount of
in the

it ReaBVR ERat P oL BRE sRiShuRt e GpieBud pf Formula

onD)-aeM ithe &pRARd o Fortila R V) is less than about 0.05%. In one embodiment,
the amount of chlorinated solvent present in the final isolated salt form of the
compound of Formula (I) and the compound of Formula (XV) is less than about
0.01%. In one embodiment, the amount of chlorinated solvent present in the final
isolated salt form of the compound of Formula (I) and the compound of Formula (XV)
is less than about 0.001%.

[0402] In some embodiments, the acid addition reaction occurs in the presence of
organic solvents including, but not limited to, tetrahydrofuran (THF), acetone,
dichloromethane, and dichloroethane. In one embodiment, the organic solvents are
THF and acetone. In one embodiment, a compound of Formula (I) or a compound of
Formula (XV) is mixed with a first organic solvent and then added to a solution that
includes a second organic solvent and an acid. In one embodiment, the first organic
solvent is THF or acetone. In one embodiment, the second organic solvent is THF or
acetone. In one embodiment, the first organic solvent is THF and the second organic
solvent is acetone. In one embodiment, a compound of Formula (I) or a compound of
Formula (XV) is mixed with THF prior to addition to a solution of acetone and an
acid. In one embodiment, the acid is an organic acid. In one embodirﬁent, the acid is

a dicarboxylic acid. In one embodiment, the organic acid is succinic acid.
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RS/ \ R R RLRR RLRGI NRLR3IN-<RaR3HNaQR4
N-CN)n R4/ --CNH Ro NRa R5 R6 Ro R5 R6 Rb (Xa)
WOXDORIBSEHBXXXI 1) R2 RL R2 RL R8 RO R3 N Ra R8rPRY/URMG/022719
Rl11 R NRa RT RRo RI1 R4 N~/ NCNH+ R -\ |1 N 12

RA Nr-< NCNNNn N R7 RI2 R5 R6 Rbo W)n R5 R6 Rb
(XXXET) (XXX E) (1) [0398khéakgpe | b illustrates

t he coupling of piperazi ne-piperidi ne conpounds of

Formulg (1"), through geductive anmination, wherein Reg, g,

Rbp R7). R7 , RS, 5Ruo, R11, RI12, R13, Rl4, \Ha

R16S are as de @] ®ye except for the R gr ou
th,;‘ ch tﬁ'e oy ﬂ e Ts—Tofmected;and rﬁﬁ Ry
as tefilned 4above; 8hd Ro9“can also be a substitu ed

or unsfibstituted qU|ndW|ne A conmpound of Fornul a (X)

is regghed with a comgryig of Formula (XIVe) under (v
conditions effective to bring about reductive

am nation at the piperidine carbonyl, such as those
described in Schenme 1, thereby providing the

pi per azi ne- pi peri di ne conpound of Fornmula (I1"). 73 WO

2006/1 5839 PCT/ USZOOG/HO22719 Scheme I'b RI0O RI1 RS R, Ry
R99 R8 N '\h Ry s
R7 N Rz

w

XD (XXXV) (XII)

Y
Y
\

[0403] Scheme 4 illustrates the production of a compound of Formula (ITI) in
which Ry is an indole compound and Ry, Rg, Rg, R0, Ri1, Ri2, Rag, Roo and Rsg are
defined as above for Formula (II). A piperidin-4-one compound of Formula (XIVa)
is produced as described above in Scheme 3. A dinitro-toluene compound of Formula -
(XVI) is reacted with N,N-dimethylformamide dimethyl acetal and pyrrolidine under
conditions effective to bring about cyclization, thereby providing an indol-4-ylamine
compound of Formula (XVII). The compound of Formula (XVII) is then reacted with
a bis(2-chloroethyl)-benzylamine under conditions effective to produce the compound
of Formula (XVIII). The compound of Formula (XVII) is then reacted under
conditions effective to remove the benzyl protecting group to produce a 4-piperazin-1-
yl-indole of Formula (XIX). The piperazin-1-yl-indole compound of Formula (XIX)
is then reacted with the piperidin-4-one compound of Formula (XIVa) as described
above in Scheme 1 to produce the piperazine-piperidine compound of Formula (XX),

which is a compound of Formula (IIT).
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| RaR13 RI4AR NHR- RO9-N NNi Rio Ro HRa Rl4 NR s

Rs Rb R15 R16 R7 R8 R13 R15 O (I~") (XlIVc) [0396]
weehwnssB39i | | ustrates the production of conpourds/Ust006/022719

Formula (1). As shown in Schene 2, a conpound of

Formul a (Xa) and a compound of Formula (XIV) can be

react ed under conditions ef fQukiné®d t 0 produce the

di - qui nol i ne substituted piperazi ne-piperidine

CONMRG ndCFQf Formula (1), such those descri bed |

Sche . Sch ﬁ%m?mﬁ%mﬁghRs o/ R5 ﬁﬁafﬁﬂqﬁﬁP'R6

R7*. W, REZRE ! H REEZE xa) of N
R5 R6)RY R13;Rim 8 RAN RS 1RAc b R RL5 (NIVAAW

RI6NS2Ri % R2 Rl R12 R11 (1) rd4 AW 2006/ 135839 Rz  Rw
PCT/ USRGP6/ 022719 [ 0397] Sch@rg,ﬁ 3 illustrates thexym
producti on of conpounds of Fo mﬁ a (Xb) and Formula
(XV) in which Rl, R2, R3, R o 1, R12, R13, R14,

R15, and R16 are each hydrogdn ahd Ra, Rb, R4, R5,
R6, R7, R8 and RO are as i fove. An optionally
."

subst it uted aniline co d of<Fornula AMI) is

., 10% P I ) SN . .

rea Guibiale aANAPPr opri ate r'§ ff1o , o
—————— Ry N NH Rz Ry4 Raog N N‘CN Ao

2. Reflux, 2 h \__/

Rz Rap
XIX) (XX) Riz Ryq

[0404] Scheme 5 illustrates the production of compounds of Formula (iII) in

which Roo is a benzo[1,4]dioxane compound and R,, Ry, R7, Rg, Ro, Rio, R11, Riz, Roa,
Ra6 and Ry are defined as above for Formula (IIT). A piperidin-4-one compound of
Formula (XIVa) is produced as described above in Scheme 3. A benzo[1,4]dioxane- . -
piperazine compound having the Formula (XXIII) is produced by reacting a piperidine :
with a benzol[1,4]dioxane substituted with a good leaving group, for example a

halogen -OTs, -OMs or —OTr, under conditions effective to produce a compound of
Formula (XXIII). The compound of Formula (XXIII) is reacted with the piperidin-4-
one compound of Formula (XIVa) as described above in Scheme 1 to produce the

benzol1,4]dioxane piperazine-piperidine quinoline compound of Formula (XXIV).
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under conditions effective to produce the quinoline
conpound of Formula (VII1). Nunerous reagents and
woaoisosns af fect this transformati on. Many oPCThss®6/022719
can be raund in a review by G Jones (Synthesis of

the Quinoline Ring 11-jstem in Heterocyclic

Conpounds: Vol une 32 (Qui nolgcheme s | ntersci ence, New
York, New York, 1977, pp. 93-318). One such reagent

i's glxgerQI as originally described by Skraup R R
(Monagsh. <11880)Ba1 316). R1, R2, R4, R5 and R6

of (VI /6V<gp) are as above 5) and ¥V|s a  \_;
gomgl growp, for exanple hal y 10

p-t ol ugae (-Ors), methanes \
oro "thane ITonyT (~OTr) .*Th %Qggé Ao
t ect

Formul'a (Mih1) is thenReeac
pi per azi ne derl vative unget condi B#onsteef f ectPve to 7 Rg
provi de a protected pll »-R@,qui nol i ne of Fasvl a

e¢ting group. Protecting

(I1X), where X1 prog-e
groups are weld Q g, Of skill in -the art
and include, w't h li tion, tert-butoxycarbonyl.
Condi tions that can ef5~ct thls reaction include, but
are not limted to, reactlng the two conponents in the
presence of a pall adi §f*onpl ex such as those

descri bed by Buchwald et al., J. Am Chem Soc.

118: 7215 (1996) and Hartw et al . Am Chem Soc.
11@4015117 %ql%@)Sa lllutteatepﬁramagt@tr@dve ptoelnatmrn‘af ajosnaol li,4ldioxane-

sttt otacbha bayh gt RERRIERCKRPTE RIRe (8 R RS and R

aqrtedn;fﬁted(as dbe foi Kérufids (mf) A n1ttnaib6ﬁzdﬂ1($)@h5 bﬁF@tfnﬁﬁQ (X‘XI) is
solvent and Sueous acid), providing the substitute

pirEReTesAndsE eRpdHians aEfectbiegdd arrduss 2 pomponnd q@%ﬁarmula (XXH) The
S
bﬁgﬁtgt@ntﬁn%&%ﬁ%%mn 33 Ao P bistd o RlelyPaAee der
c sopditions effectiForomrbdudeX dongroand efEbinmga (XX&E). descr i bed
above wth an appropriate reagent under conditions
effective to produce the quchehierfa conpound of Fornul a
(XIr). R7, R8, RO, R o, Rl1l, and R12 of (Xl) and

(XII)/are as above for PGFNyIa (1) and Wis a suitabte

| eaviqg gPoup such as Hal o%n -Ors, -Ovs or -QIlrQ Th Ra
qui nolimg conpound of Ia ( bl cnd S, . react g —
wiFed M9adli b § s )&M Sy R N

(e.gRx a malladiuntcataﬁyzemv coupling such as t hsg
descri gegl above). The ca{ gn group of the (XXII)
pi peridin-4-one derivative is protected with a
protecting group (X2). Suitable protecting groups are
wel | known to those of skill in the art and incl ude,

wi t hout Iinitation, 1, 4-di oxol ane. The conpound of

Ffr la (XI11) is then reacted under conditions to
Qﬁﬁg 1 e tJfdeme 6 illustrates the production of a compound or pharmaceutically

acceptable salt of a compound of Formula (IIT) in which Rgg is a benzofuran
compound and R,, Ry, Ry, Rg, Ro, Ryg, Ri1, Ri2, Rag, Ray, Ros and Rys are defined as
above for Formula (III). A piperidin-4-one compound of Formula (XIVa) is produced
as described above in Scheme 3. The benzofuranone of Formula (XXXI) is reacted
with a protected piperazine under conditions effective to produce benzofuran-N-

protected piperazine compound of Formula (XXXII). Suitable protecting groups (X;)
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75 WD 2006/ 135839 PCT/ US2006/ 022719 renoval of the
protecting group (e.g., aqueous acid or a mxture of a
woaimri3m3sci bl e organi ¢ sol vent and aqueous aeCu)s2006/022719

provi ding the piperidin-4-one conpound of Fornmula
(XI'Va). The piperidin-4-one conpound of Fornula (XNa)

| Sark el knR@Gitte thoswiof Kkill @ thel apednd4hel0de] without l’hﬁltatlon
conmpound of Faorrmula (Xb) as_descri bed above i
nEWé)@ali?OaWd l%epmteﬁmcﬁféhe NHuotgpting gie8p |(Wéh as by hydrolysis) of the

2 SRR AL ISR B Y i gt

R6p1})eﬂhlkiae BSFNnRﬂa ) lMtRh I’B&té&dl R[th thy Mpexﬁ&m(Mde)co(ﬂp)ouﬁH of
R, %Orﬁgllﬁ}g\ﬂéls ﬂgscnbeRc? aly.@yemp.@c X%o No@@ tbg pmeﬁi@el\plpgndme
O (X Xl Va RA R3 RO Ro
ﬁﬁg&%h""fl“" %T(ﬁ(g%x ( R;I) Ré 14) R6 NRL R7 \ N

R12R4NN-CINR9 N~~(

Scheme 6
R
22 Ra R
" e L. TiCl in CHyCl, y
+ _ Ll In CHplly
HN N—X 2 CH,ClL
Rgg 9] \—< 3.“H‘eif‘——>R20 /_<
o) Rb —x
ot N\ VAl
(XXXD) \
exxany Rb
Raa
R21 Rg R-|0
Res
1. NaOH Ra Re N
2. Heat Rop /“—<
—_— N NH &

o/ Ry N Ri2
< N

)

:Ra Rz Rq4 Ry Rg

Rb Ris R16N\ / R1o
(XXV)

[0407] Scheme 7 illustrates the production of a compound or pharmaceutically

acceptable salt of a compound of Formula (IV) in which R,, Ry, Ry3, Ri4, R1s, Rig, Ra1,
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R3 NRo N~ RI0O /~N1 + Ro HN Ra a R2 Rl R12 RI11 (Xb)

(XI'va) (XV) [0398] Alternative syntheses for the
wquocsaBsgze conpounds of Fornulae (VII1) and (KCT)US2006/022719

provided in Schene 3a. The aniline conpounds of

Formulae (M1) and (XI) are reacted with an

PR, ORYi R Rrsekgaem?, RAPRd RQNE &éfﬁi%ﬁ ae%&etfbrr(ﬁoﬁﬁna (IV). As

proé e qui nol'i ne conpounds of For mul ae

arﬁ!rlomxn(\i?phvme%eamnpt@nally substigedrtheny)-Apo@zing 6&apound of

CFLOR VT Wbt SRASRL Py RltesGRoler e evine under

t Cbonﬂiﬂmg efféctBAitd brdvie the campo@icofi P MREEPI), wherein X is a
exa&g %E nmet hods described in G Jones, supra. One
FaRy

gloHRg §mtah1%prg)re,¢é1@g @roupa gregelt kndyel tcathoseeof skHEin the art

r eac?g(gg lthgggfé%}g%@&% er ead e%(t%rr‘gi(} &% %Par{lge%g H OI? Formula

deXDeen) is rrea:tcmamaat eorciimB eifdstiaf to E@ﬂhﬂ% e prdfedting @b6b,

(Xlg %9399] | n sone, enbodj pents, conpounds of Fornul a

( IBrOYAmerRheny apipsieyingpiperidifie qomipopad of Barma 6XMIH). The
f

S hbnlpibdig FORRRAALS BpdBidbt Forbdula BELVIRS WAd Mk o

hr oug n acl I'tion process. I'ng
e>ba<m¢he Aryd wempoumbefdorsnia @@Kﬁﬁt[mss}:ﬁsmg aaaitabld Raging group (W)
hydr.ochl qri de, ccinic, .or adipic ) are reacted
whPHE Gtmaliong eerRclSE 8 plyi g Stmouit ¢ s (1) and
Formula (XV) to forman acrd addltlon salt. Exenplary
salts include, wthout |iniS8he®A7 nono-, di-, tri-
and tetra- acid salts. [0400] In sone enbodinents, t he
acid addition step is nodified to allow for isolation
of the salts of the conpounds of Formula (1) and

For Hul® (Xv) Rat he u§ z rarrym Hama
dous R < -QNE —» Ry
s of Fq 35 4 d For nmul a | RbR

e r gvre ntra
MENnt, €0
are react ed |n(§ presence of non- chlor'nated s&xwm
solvents. In one enbodlnent t hé*HWBn-chl orinate
solvent is toluene. [0401] In sone enbodi nepts, the
acid addition reaction is perfornmed under_~conditions

16

that result in relatively | ow anmounts ﬁeskdua
solvent found in the final product 1 mg i
enbodi nent,g, the anount of each ifidi vidu I dual

. R
sol vent i sS) M RaR Ry Ry Pa Y
< (XXIX)
Rod ) N N N Rs3

Y-X
RbRis R Ras Ray

XXX)

[0408] Schemes 1-7 illustrate the synthetic methodology used to prepare particular

compounds of the present invention.

[0409] One of skill in the art will recognize that Schemes 1-7 can be adapted to
produce the other compounds according to the present invention and that other

methods may be used to produce the compounds of the present invention.
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present in an anmount that is |ess than about 0.25 wW¥%
WO 2@b/184389 resul ting salt form of the conpoundrof/usmoerod2al9

(1) or Forrmula (XV). In one enbodi nent, the anount of

each residual solvent is |less than about 0.2 wd% of

the resulting salt formof the conpound of Fornmula

(1) or the conpound offhepipdutie Adivnistiatigit i || ot her
enbodi nents, the anount of each solvent is |ess than

abfe4t0P. 15Wvnéh sdminhigere@ $a/hit Aithal e conidin@d of ﬂ@zrmaceutlcally
compound of Forrmula (I) or the conpound of ornmul a

( xagceptablersalis ofcthe epmpanidsees be adminidersd Reatst asachmponent of a

{1
S R R Byt b SR (.
c Opfmmacbm‘balﬁmh{pmbmoﬁmm ihveritidh cal be prepaRddis Jethod
t he ampunt of, each solvent is |ess than about 05 W%

of CAHF ISR mRixHg the ﬁpmppwr@fphaﬁaa%%wcmtahﬂe satipithe
(1
crisaounand APROMDIsRay Bk BgleBd elder, bbifith, b RRE Admixing
ammtbe(hceﬂﬁph%dﬁlsmgenethmwéll hgwasior admixingh cbllnpound ora
co ound or nul ). or. .the co und of Faqr nul

arma‘f%ﬁlgg?}g/ ?qcsw%lgé)ﬁ% ShitkeRmeouiandmphsiolasicalfcapceptable

sc&ayﬁat etcipib@SSr dilgpe about 0. 02 wio of 77 WO
2006/ 13583% PCT/ US2006/ 022719 the resulting salt form
of co f I

DI O TG SRRl BRI Aol cbiBbsitfs, ERTBAMAE cBhpounds or
eaﬂhrrswteuumlly sctmalle shlsnofabootmpBouddls whthedfivdniien, can be

uItJ formof the ound, of Fo la (1.). or
Bttty b hapaotR e PROGHR coRaum Rrdtitisiezd by any
p r(ﬂﬁ&%ﬁvé}ﬁmﬁ hb e faakesnsie] pienhiidnSoor#Rais§AREGon, by absorption
significantly fromthe final isolated salt formof the

cd gh grighelimbpimpeoquignegis linings Egrpualntectsd, \E@mﬂ;laad intestinal

ettty e RIS b A B R I o e

ofAdIhmmtmrpm umdb@ﬁys&ﬁﬂmwlr dochl.) Vatods ﬂ@ow@@&ﬁ%r?@yﬂéms including
one enbodi ment t he anpunt

cr?I“S?HSH iy 1%%?%?&%@8 BIERIHCles igigcanshilss. andPraudes, can be used.

3 orm of the conpound of Formula (1) or the

c ﬂé)’c%]nd Mgthquds ofadmupistyationgngledes b’e“h?ﬁﬁ ngblmited to dgtradgrmal,

ORg SHRQHITE 12 eﬁr @rr o eﬂé s Sfbe t @t{%ﬁés\é? Qbidural, oral,

present Int rmb
c sniplongudl, Mtrdéembrdlantrévaglm,dretnbdﬁmrahpwﬂdb30inhlélznrm,l @ topical,

(xv')&.if, erts t han about 0.0 % ,kg one, enbodi nent, the |
irpTaghy T8 B 4080 CY6T VN p LR (1RO eaq P Rigtration will
i s@uﬁt&%@@etoffm&ar@ﬁodnh%r a %&é@&’u&il a@&?ﬂ e §al)orafd

t he conmpound of Fornul a ess t
0 comppunchingnihie digsidiraant The Il'f@danﬁ admingftragioh oy Ieftao g discretion

SQRURraALBRENt 1N the final

[0413] In one embodiment, the compound of the invention is administered orally.

[0414]) In another embodiment, the compound of the invention is administered

intravenously.

[0415] In another embodiment, it may be desirable to administer the compound of

the invention locally. This can be achieved, for example, by local infusion during

surgery, topical application, e.g., in conjunction with a wound dressing after surgery,

by injection, by means of a catheter, by means of a suppository or edema, or by means
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isolated salt formof the conpound of Fornula (1) and

wo 20dsas3ssapound of Fornula (XV) is |ess than abowk2006/022719
0.001% [0402] In sonme enbodi nents, the acid addition
reaction occurs in the presence of organic solvents
including, but not limted to, tetrahydrofuran (THF),
a iGH [ i . .
e S R S R S R R T
| incinding mvonbragast such ascigbastiodncfibrenesyot fibgrs.) or a
compound of Fornmula (XV) is mxed wwth a first

orf@4rdjc sbi vertrin embodinentsatiden bk deglradd totihpaduch #ie compound of
includes a second organi c solvent and an acid. In one
ertBOHVRRIAN InfiBe CRRERL 15F (IR PYStem ofijeatoTySYTiER Qfgastrointestinal

a . odij a . . G . .
PEREEEF ) D808 SRR G ASHRY  RRERFSA RIS o
ongjactian, spidusah injétion-Enamg] ahd by $jectivh aljgant to th@p)érli@mal nerve.
i g acetone, IL.n one enhodj nent, a coppound ,of Fornul a

( f‘l}tr%vrenglceéﬁfrgfaaﬁwrb?anﬁotﬁogaﬁﬁra&d( haxgn fdraenigepliy sahergygfor

Plek SfpleQat®fled {00 rdsrvdirS QlcHiak 3R _%Bm@(}z?]@e@&%oﬁnq an

acid. I n one enbodinment, the acid i1s”an organi c acid.

: o . C . vlic Cd ‘
e R B A S R
7 ®r W06 /203 K88/ 1B W2 A 6¢102A 7118y agsnhenwiadserfodiondn a

5 NH2 R6. N R6 R WWW (VI
( BSiogs o syiioele pelFiegar rraRn. IRs<aRSHRODRg¢y. the
REomp8ur@ o piariabddiciy\hdeplalile) saft S8 cdrtilduhd cﬁrgﬂ% {ﬁirmulated

Schene 4 illustrates the production of a conpoun

F&% ASPRPOSIEPLY) With tragifieial Radeds end px¢ipigotseucly apisighdetides.
R7, R8, R9, R o, Rl1l, R12, R28, R29 and R30 are
dé418¢d ak aothee eibodimentathacéthpéynd of the peentibmeah-bendelivered in -

conmpaund. of For mul Xl V. i s prqoduced_gas 1,0

v Prinder G Pt e PPt SRE OB LI L3 (1090) and

FO¥aRdkbal., Liposomes in the Therapy of Infectious Disease and Cancer 317-327 and
353-365 (1989)).

[0419] In yet another embodiment, the compound of the invention can be
éelivered in a controlled-release system or sustained-release system (see, e.g.,
Goodson, in Medical Applications of Controlled Release, vol. 2, pp. 115-138 (1984)).
Other controlled or sustained-release systems discussed in the review by Langer,
Science 249:1527-1533 (1990) can be used. In one embodiment, a pump can be used
(Langer, Science 249:1527-1533 (1990); Sefton, CRC Crit. Ref. Biomed. Eng. 14:201
(1987); Buchwald et al., Surgery 88:507 (1980); and Saudek et al., N. Engl. J Med.
321:574 (1989)). In another embodiment, polymeric materials can be used (see
Medical Applications of Controlled Release (Langer and Wise eds., 1974); Controlled
Drug Bioavailability, Drug Product Design and Performance (Smolen and Ball eds.,
1984); Ranger and Peppas, J. Macromol. Sci. Rev. Macromol. Chem. 2:61 (1983);
Levy et al., Science 228:190 (1935); During et al., Ann. Neural. 25:351 (1989); and
Howard et al., J. Neurosurg. 71:105 (1989)).

[0420] The present compositions can optionally comprise a suitable amount of a

physiologically acceptable excipient.
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(XVI) is reacted with N, N-di met hyl f or mam de di net hyl

wo 06@H330and pyrrolidine under conditions ef fpegh
bring about cyclization, thereby providing ag‘ﬁﬂs‘é@)d@@zng

i ndol - 4-yl am ne conpound of Formula (XVIl). The
conpound of Formula (XVIl) is then reacted with a

b';&(z?i; chi S%fcﬁ%?éib]bgféﬁﬂ% YeRptde sRdsients @anlbé liquids, such as water

effective to produce the conpound =~ of Forrmula_ (XVI|I

v L

Thid oibeypoliding thosoefprtrelquxy) animal, Fegdidie.ras apRiBetiqorip. such as

conditigns effectiv Jenmove t. Q-

opetst o el el R A Gy B, B pRE R cany

( ¥bkbtablB& clpid@y chi Be-shtiné, gune edaeia gelatn, siarol phude, malk Aeratin,
(XIX) is then reacted with the piperidin-4-one . .

c eolpaidalgilise, Wer marl the (ikevd) additignsurilingy stapiieas.thickening,
Schene,.1 to [ i Re-pi i g .
SIS iy BB Sy BLRSIE, Mol s oMl
( hédeptab®ex¥PictAE IRTESIMEAABAOSEHAR 21 28imabc Aberphysiologically

0z 1. N, N-dinethylformm de HN bi - -
HeEceqiable dRgipiené shopld be ﬁtfpleamdﬁgtlﬁf@gﬁ%%%% 3P 3 iR did storage
£ Yttt G N ieheROGinind R RAGS nieRdorgabinit. Water
pibd Qi BepreiFed el o B l?%/l Y V1) R Re
Ois RparficulaPa Rt @xcidi¢nRinhenithdrorRpoundrmrariharmacsHeally acceptable
in Et Rze NNH R,z. R i Rza Re 2. Refl.ux N 7/
( %flwﬁafgmaaw'ﬂm_s PR R ipnpityy el squfisigand squeous
[ Q4Q4dse 3681 R eI LdIhiisHs cah Qs Breemplogettas Rquidbxcipients, particularly
conpounds of Formul a %1111) in
for injectable solutions. Suitable physiologically acceptable excipients also include
starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol,
propylene, glycol, water, ethanol and the like. The present compositions, if desired,

can also contain minor amounts of wetting or emulsifying agents, or pH buffering

agents.

[0422] Liquid carriers may be used in preparing solutions, suspensions, emulsions, -
syrups, and elixirs. The compound or pharmaceutically acceptable salt of the
compound of this invention can be dissolved or suspended in a pharmaceutically
acceptable liquid carrier such as water, an organic solvent, a mixture of both, or
pharmaceutically acceptable oils or fat. The liquid carrier can contain other suitable
pharmaceutical additives including solubilizers, emulsifiers, buffers, preservatives,
sweeteners, flavoring agents, suspending agents, thickening agents, colors, viscosity
regulators, stabilizers, or osmo-regulators. Suitable examples of liquid carriers for
oral and parenteral administration include water (particularly containing additives as
above, e.g., cellulose derivatives, including sodium carboxymethyl cellulose solution),
alcohols (including monohydric alcohols and polyhydric alcohols, e.g., glycols) and
their derivatives, and oils (e.g., fractionated coconut oil and arachis oil). For
parenteral administration the carrier can also be an oily ester such as ethyl oleate and

isopropyl myristate. Sterile liquid carriers are used in sterile liquid form compositions
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whi ch R99 is a benzo[ 1, 4] di oxane conpound and Ra, Rb,

R7, R8, RO, R o, Rl1l, Rl12, R24, R26 and R27 are
wdebicnest3ias above for Fornula (111). A piperi dPaTAS2006/022719

conmpound of Fornula (XIVa) is produced as descri bed

above in Schenme 3. A benzo[1, 4] di oxane- pi perazine

c ofypparedtchalddngnistratidior Thel liqu(cwﬂrﬂier)fof prepeunited edmpysitions can be

t eri.di ne a benzol 1, 4 d| ane
R e e g e e S g R
haI en -Qls, -Ov or -Qlr, under condltlons effective
Oﬂaéh ucelhg r&%wpbmmwwonssarrﬁak%ﬂ\emrmpf sqlyEons FpIgABIONS,

f I t
K an )y 456, g D5 AP
Scdnﬂtmne.’tl tetpags fodimokatiohs suppesitaies, eulisioxs@rosols, sprays

er azi ne-pi peri di e qU|no e conpound of Fornul a
SPSNSIQHG %nm@‘eﬂr {’é‘rfPU@Z"odBPG? ombgdingnidhe cgmposition

Rglg Rd Rgle%llm oFPaOa ngule (ﬁ%@r %ﬂ)@(lxnfp SsQf 5t Eﬁ%ﬁﬁﬁﬁ%‘gﬁ%ﬁ&%ﬁ?mm

ReexciRfiént§ Xl d¢)§cr1t©d-1ﬁZlReR91g70rR8Ph((u)ﬂd¢aI)tzc[a®S@ifr}zcéﬁcﬂdﬁel & (Alfonso
ilLustrates .a | ter ive production of a

]r%z@ (?flo;igﬁ’e deﬁ?%‘{gr azi ne conpound having the

o, nié('o'aé LB herRRIEC Y P cetically acceptable salt of
ni he @oﬁg&ﬁﬁﬁﬂs P Fared i chﬂwgﬂcém Yotie pk %ﬁﬁp% a¥ Q%%fnposn‘mn

conditions effective to produce a conpo
( Xodapied faiheral adpnipistratiomfo eumams] Eofidsitipns ﬁ)rroeaiatehdery can be in

L G AR R A —

Scdvitndranules, powders, emulsions, capsules, syrups, or elixirs for example.
Orally administered compositions can contain one or more agents, for example,
sweetening agents such as fructose, aspartame or saccharin; flavoring agents such as
peppermint, oil of wintergreen, or cherry; coloring agents; and preserving agents, to
provide a pharmaceutically palatable preparation. In powders, the carrier can be a
finely divided solid, which is an admixture with the finely divided compound or
pharmaceutically acceptable salt of the compound. In tablets, the compound or
pharmaceutically acceptable salt of the compound is mixed with a carrier having the
necessary compression properties in suitable proportions and compacted in the shape
and size desired. The powders and tablets can contain up to about 99% of the

compound or pharmaceutically acceptable salt of the compound.

[0425] Capsules may contain mixtures of the compounds or pharmaceutically
acceptable salts of the compounds with inert fillers and/or diluents such as
pharmaceutically acceptable starches (e.g., corn, potato, or tapioca starch), sugars,
artificial sweetening agents, powdered celluloses (such as crystalline and

microcrystalline celluloses), flours, gelatins, gums, etc.

[0426] Tablet formulations can be made by conventional compression, wet
granulation, or dry granulation methods and utilize pharmaceutically acceptable

diluents, binding agents, lubricants, disintegrants, surface modifying agents (including
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OOOOOORa 1. bis(2-chloroethyle)am ne Rza / \

WO 20663583624 NH, R24 N\~(/NH Rte: R27 R26 R27p&pAstiddoid19o
(XXI) (XXI'1) (XXI'l11) [0406] Schenme 6 illustrates the
producti on of a conpound or pharmaceutically
acceptable salt of a conpound of Formula (I111) in
whi i G1aban; HEnRME Ba ndtBmifdd:
Rs,ug%%&%’gﬁsﬁ’?ﬁgﬁz, Rling fISRRIICL g%d Ro3 aFnééga 0,
dehagredivassteabteyssedrir ackd sodive labiyl julfate, pdlpenpgats Nactosm dextrin,
conpound. of F la (XIVa). is produced ..as cri bed

o ouehsgriaboneriose bbbl e B SRS oIS SRy

| cabfAGhRthy! WeliloR, BABbRRAGHYIREIRASRZ Rk Y vinylpyrrolidine,

conditions "effective to produce benzof uran-

pradgiaist asitl, prapds gurnneantivmgun godimrairate) eoniplogxsiliyates, calcium

Sui_t.abl ot ecting gr X1.). 81 WD .2006/.13583

AR o BivEisE st Mo, SRibieR pndsp e S e tpotose

t NeoBh! mamftol NelieechlvHidd) ok ndliiig @hted and ion exchange resins.)

et hoxycar bonyl . Deprotection of the N-protecting group

Strfrca nagifymedesnty dnaydeponionic arbaporia quidiceraedijing agents.
I

enzo

(
( L f | e
baNaursp Ve BT ik U P B bt PR aco e it
\(IjVi goboxtaner 18 endilkodiumnehlaidep calcidmofteardtomtdseeatDélodhoh s
escri bed above . in Schene 1 to prodyce, the L.

icgtaEaTae] MBI e e COran REHH ol _F‘E‘C?Wl.de’ phosphates,
Schain QOd%@ul%e,Rﬁ%ne%ﬁ Aruhni R8s siticdte, abld GdiéhhiblihiREe]1 2

R21 HN N-X1"2 CH2ZC1Z’R2 a R2o \ O 3. Heat 1 R20 N-Xi
O[Bl?zﬂ / Niére&;\&, &Wﬁmla) taﬁ@t or pill form, the compositions can be coated to

delay disintegration and absorption in the gastrointestinal tract, thereby providing a

sustained action over an extended period of time. Selectively permeable membranes
surrounding an osmotically active driving compound or a pharmaceutically acceptable
salt of the compound are also suitable for orally administered compositions. In these
latter platforms, fluid from the environment surrounding the capsule can be imbibed
by the driving compound, which swells to displace the agent or agent composition
through an aperture. These delivery platforms can provide an essentially zero order
delivery profile as opposed to the spiked profiles of immediate release formulations.
A time-delay material such as glycerol monostearate or glycerol stearate can also be
used. Oral compositions can include standard excipients such as mannitol, lactose,
starch, magnesium stearate, sodium saccharin, cellulose, and magnesium carbonate.

In one embodiment, the excipients are of pharmaceutical grade.

[0428] In another embodiment, the compound or a pharmaceutically acceptable
salt of the compound can be formulated for intravenous administration. Typically,
compositions for infravenous administration comprise sterile isotonic aqueous buffer.
Where necessary, the compositions can also include a solubilizing agent.
Compositions for intravenous administration can optionally include a local anesthetic
such as lignocaine to lessen pain at the site of the injection. Generally, the ingredients
are supplied either separately or mixed together in unit dosage form, for example, as a

dry lyophilized powder or water-free concentrate in a hermetically sealed container
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R22 RRZ1 RO Ro R23 1.NaOH Ra Re Rii 2. Heat R20

/r-(\ it. O/ NNHvlI RT NRI12 N Rb (V) Y (XIva) O
woOM6/135832 R21 R23 / Ra R13 R14R7 R8 R20 O ReT/UN200R022719

Ris RI6 N Ro R12 R11 (XXV) [0407] Schene 7

illustrates the production of a conpound or

PhachBs ey hinpaleloy sachete idadalifg &Rl c%laﬁﬁ‘gi@)f%@ﬁ@@&%ilt. OWhere the
Formul a (| in which Ra, Rb, R13, 4. RI15, 6, R31,

gxommopod 6r a phgsncativallsacupabexali of trapmread iRedbe

R35, . Y > & .are defined . fOr.

s, I g R i o

S Woatdifitg e@ripsayhaduiied] @zide sy aaaReulitt. OWhere the compound or a
pharmaceutically acceptable salt of the compound is administered by injection, an
ampule of sterile water for injection or saline can be provided so that the ingredients

can be mixed prior to administration.

[0429] In another embodiment, the compound or pharmaceutically acceptable salt
of the compound can be administered transdermally through the use of a transdermal
patch. Transdermal administrations include administrations across the surface of the
body and the inner linings of the bodily passages including epithelial and mucosal
tissues. Such administrations can be carried out using the present compounds or
pharmaceutically acceptable salts of the compousds, in lotions, creams, foams,

patches, suspensions, solutions, and suppositories (e.g., rectal or vaginal).

[0430] Transdermal administration can be accomplished through the use of a
transdermal patch containing the compound or pharmaceutically acceptable salt of the
compound and a carrier that is inert to the compound or pharmaceutically acceptable
salt of the compound, is non-toxic to the skin, and allows delivery of the agent for
systemic absorption into the blood stream via the skin. The carrier may take any
number of forms such as creams or ointments, pastes, gels, or occlusive devices. The - -
creams or ointments may be viscous liquid or semisolid emulsions of either the oil-in-
water or water-in-oil type. Pastes comprised of absorptive powders dispersed in
petroleum or hydrophilic petroleum containing the active ingredient may also be
suitable. A variety of occlusive devices may be used to release the compound or
pharmaceutically acceptable salt of the compound into the blood stream, such as a
semi-permeable membrane covering a reservoir containing the compound or
pharmaceutically acceptable salt of the compound with or without a carrier, or a

matrix containing the active ingredient.

[0431] The compounds or pharmaceutically acceptable salts of the compounds of
the invention may be administered rectally or vaginally in the form of a conventional
suppository. Suppository formulations may be made from traditional materials,

including cocoa butter, with or without the addition of waxes to alter the suppository’s
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Formula (XXVI) is reacted with an optionally

substituted protected-piperazine under conditions
wehbmatssse to provide the conpound of Fornula e&KNISE)6/022719

wherein Xl is a protecting group. Suitable protecting

groups are well known to those of skill in the art

yge . Whigh-5@hb1eRu r

e R T ST S

c ghdoksiof variefsfirealtcular W@glntennaoeals%be p$edt ect i ng group,

provi di ng a phenyl - pi perazi ne- pi peri di ne conpound of

meh a (‘Meddnpound bea phdranytutiohle amptablemahexf itteti qeenpound can

onpound of Formula (XXVIH) is rea

bbe 9dmnrust@ne9 by @@%@Lﬁﬁde@aswrsﬁﬁwge%ﬁe&g%f mes asly fiefivery
S g'e%? %‘J a??}éﬁ&gn Y4y a‘f&&&é&?@ﬁﬂl HlQHQhItt' S0iéh Gkﬁsfa%&fdri«t@ can be

€ conpoun Schene
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32 99 R36 Y- X
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Ip!Q|Fq tgﬁﬂafviq?ryltng(ep AL I&% t?ﬁltgh &gélﬁa%yoyﬁﬁen e(al @feﬁ&ai’oﬁnulatlons

sent 1 nvén
known to those skilled in the art, including those described herem, can be readily

—r

selected for use with the active ingredients of the invention. The invention thus
encompasses single unit dosage forms suitable for oral administration such a - but not -
limited to, tablets, capsules, gelcaps, and caplets that are adapted for controlled- or

sustained-release.

[0433] In one embodiment a controlled- or sustained-release composition
comprises a minimal amount of the compound or a pharmaceutically acceptable salt of
the compound to treat or prevent a 5-HTa-related disorder in a minimal amount of
time. Advantages of controlled- or sustained-release compositions include extended
activity of the drug, reduced dosage frequency, and increased compliance by the
animal being treated. In addition, controlled- or sustained-release compositions can
favorably affect the time of onset of action or other characteristics, such as blood
levels of the compound or a pharmaceutically acceptable salt of the compound, and

can thus reduce the occurrence of adverse side effects.

[0434] Controlled- or sustained-release compositions can initially release an
amount of the compound or a pharmaceutically acceptable salt of the compound that
promptly produces the desired therapeutic or prophylactic effect, and gradually and
continually release other amounts of the compound or a pharmaceutically acceptable
salt of the compound to maintain this level of therapeutic or prophylactic effect over
an extended period of time. To maintain a constant level of the compound or a
pharmaceutically acceptable salt of the compound in the body, the compound or a
pharmaceutically acceptable salt of the compound can be released from the dosage

form at a rate that will replace the amount of the compound or a pharmaceutically
90



[0409] One of skill in the art will recognize that

Schenes 1-7 can be adapted to produce the other
woaopaassds according to the present invention agu/ushas022719

ot her nethods may be used to produce the conmpounds of

the present invention. 83 WO 2006/ 135839

PGEC&t2410 641032 K Sompdraiidaeist inetabéliiefiafd eaértRn fidd#elbody.

When admi nistered to an animal, the conpounds or
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nﬁ%SItlon of the invention can be prepared using a
Physiglegicakeonditionsox FergPUEsconpound or a
phar maceutical |y acceptable salt of the conpound and
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phar maceut y accepta e conpounds
t HDdsiznemtdiApp|licariom dfProdidags 1 Rbcﬂ:l‘oeki ofiDalgd Deszgl'rh@nd Development,

t s tered,_ by
BT el b0 Bub el el Tl D et astos. 8:1-
0r38y0d9%s; BIdRakidR al. DY P%Q%%J%h@&l Scie%é&u@hz@f)bm (1988); and ..

or_nucocutaneous |inings (e.g., oral, rectal glna

arlrhglﬂqha asd SigHp (eds).cBwdrugstas I\Xovaharl@laelb@m&ywms Agnezitan
&g g@ég, her t herapeutic agent.
m nrstra n ca "be system c or local. Various known

ﬂ’)‘ioﬁr Y fﬂ%rﬁ&ﬁlrs gf %gggﬁ)% gxp P(IC) a&ﬁ&]{g&é@%&% gcceptable salt of the ‘
C2ppb@sl delidbreB §s At @fount 04 1LV /G Sre@fing or preventmg a5-HTja- -
adm nistration include, but are not limted t
| Frlpted disprder. In aqditiomydtvitraor i e agseys Qa@rtea@pnally be employed to
nas I
Ry S REARERUS: TbEaTES e R Gl ko

r dcpeaﬂ ontll;te rdmkeatbfaidmmstrﬂiom i dbaﬂl.tlonptihé tstt@chﬂsﬁéds)bf the condition
ears, .nose, eyes, Or. S sone._ i nst anges,

g PeRied R ore L ariop S Rpstcabiacagh B! trthe e Gt eine
Ofreé’cedp hab ¥Be BH G ééc@x@iﬁ%pt()@f?é fdsfbht &fa felfn- cﬁt%'ﬂ?ﬁ’éfﬂﬁmer

into the bl oodstream The -node of “adm nistration-is
| Efipivelent dnsaghissuaydd asiminisferechevep vagousttimeperiods including, but not

limited to, about every 2 hours, about every 6 hours, about every 8 hours, about every

12 hours, about every 24 hours, about every 36 hours, about every 48 hours, about
every 72 hours, about every week, about every two weeks, about every three weeks,
about every month, and about every two months. The number and frequency of
dosages corresponding to a completed course of therapy will be determined according
to the judgment of a health-care practitioner. The effective dosage amounts described
herein refer to total amounts administered; that is, if more than one compound or a
pharmaceutically acceptable salt of the compound is administered, the effective

dosage amounts correspond to the total amount administered.
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[0413] In one enbodi nent, the conpound of the

invention is admnistered orally. [0414] In another
wentmdisssnt , the conmpound of the invention is PCT/US2006/022719

adm ni stered intravenously. [0415] In anot her

enbodi nent, it may be desirable to adm nister the

coiggsTnd Ofhe atmnt ﬁﬁ/ﬁa bbmpodmﬂ:@{ d pharnhhdentically deeeptable salt of the
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par as | ‘nal injection, dural injection, enema, and

bW¢IE fener idey, la@p@tbermmlv mh@t, frem ableat Q00 h ek to about 10 mg/kg of
| DEABLPAL b PR FAPE b S B g

raﬁgﬁkg@ifbodﬁweighapemyonmya reservoir. [0417]
Pul nonary adm nistration can al so be enpl oyed, e.g.,

by 0438 of aBnéd AliBdRMen® the\RRAMhAZR ical 2Bshpb&itinM isah Al dosage
wi th an aerosoli zing agent or via perfusion in a

f I1fQBRotgs Bontablet sc;amui@mowdsmsmﬁan,wugmﬂm@t %mlswnngranule or

CaSpRLTG TR IE LBy o BTN B it e oo

beapbrupniateaduadtitiss & thwxp\ﬁ/sungradlmtt, thetumldidsagfrmkmkaam tdepsckaged
and excjpients such as tri ceride 0418] In, )
o ROPRIFIBit Aoh SHeHIEIe, DRk SRR GTAIS HEPTOR breF e sgringes or

bgasifld c\/&ftaﬁﬁim NiquRdisY Gk Gh dobdkeR8Hh b&thA rfo@ex'ahi%ﬂas Q&&psule or
(see Lan C|ence 249: 15271533 (1990) and " Treat

tta‘rdbt ifse: ﬂ 910@ oiamessthe applopridigauabgr of arnyrdfugh compesitions in package

Ce8E, Spal S fROREE 1ot i ot o™ PR DFRERE g poqup 250 merke,

| Rvé midydhe €iaen e siflde dver &dn itRo ar G ﬂﬁideﬁdioﬁ&l 8agRtions in the
system or.  sustained-rel ease system (see,
cSleagsvill chaﬁlldaqccwmﬂpp&ﬂg 8Ren e spefies 846!%’(9 and condition of the

R aﬁ@rft%em deat  ankdfthe é&tﬁn}@%c%%ﬁﬁé‘l)ré?g%%%{thgﬁﬁhfc%laﬁd

or sustal rel ease systens di scuss e revi ew
b)to‘i@]ger In one embodiment, the unit dosage form is about 0.01 to about 1000 mg.

In another embodiment, the unit dosage form is about 0.01 to about 500 mg; in
another embodiment, the unit dosage form is about 0.01 to about 250 mg; in another
embodiment, the unit dosage form is about 0.01 to about 100 mg; in another
embodiment, the unit dosage form is about 0.01 to about 50 mg; in another
embodiment, the unit dosage form is about 0.01 to about 25 mg; in another
embodiment, the unit dosage form is about 0.01 to about 10 mg; in another
embodiment, the unit dosage form is about 0.01 to about 5 mg; and in another

embodiment, the unit dosage form is about 0.01 to about 10 mg;
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Sci ence 249:1527-1533 (1990) can be used. In one

enbodi nent, a punp can be used (Langer, Science
w@206h38389 1533 (1990); Sefton, CRC Crit. Ref. BCOMS006/022719

Eng. 14:201 (1987); Buchwald et al., Surgery 88:507

(1980); and Saudek et al., N Engl. JMed. 321:574
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peanut oil, %bean oil, mneral oil, sesang oil
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oft 18Ry iLs 6%?('815 AEEIL R be wkéer ﬁxpe A8 r%% gl?e{u't@g%@f?ttl
eX%ghphRRred\NRRhisREseC %ﬂh@uﬂd:n(ig bc&lrﬂdhﬁﬁthﬁﬂgm isdzllieyed that the
acceptabl e salt of the conmpound is adm nistered

| nomawsn@ o5 p phargacpyzcally agespiable salPf bR ezpRoungaRg thyther '
%)gucc{ecra%entsﬁ:lt %116?@%&‘?1% In 3 6 @as@ﬁh@ﬁ(&fdzn@ﬁl 1@t Beatment is

artic I nj ect abl € sol utions.
Slbbﬁlgkﬂr@tmlwsth ohogt awld ythamhempamceagms; i eorog cages,dhe patient in -
i ncl ude starch,

e e 008 RS 58 S bl

stearate, glycerol nonostearat talc, sodi

c Hiﬂ‘hﬁ]de Tl phe gmbrdimest- |the oges/ gqaaputlc a&egw |sg]ﬁcéted from the group
gl é%s%tnilé\@% Sle ?r%gé%h—c%ﬂfbsgﬁﬁ a!gédf@ antlA8xHRELHRALs, anti-psychotic

esire can also contain m nor

am@vfﬂt ,SOIOéog\nﬁt\tel enbamerse rinagifles ofplassrsmf antigepresspnts that can be

o lflfsef:delrrll cr:]gmbmatwn with the active compounds of this invention include
norepinephrine reuptake inhibitors, selective serotonin reuptake inhibitors (SSRIs),
NK-1 receptor antagonists, monoamine oxidase inhibitors (MAOs), reversible
inhibitors of monoamine oxidase (RIMAs), serotonin and noradrenaline reuptake
inhibitors (SNRIs), corticotropin releasing factor (CRF) antagonists, 0-adrenoreceptor
antagonists, and atypical antidepressants. Suitable norepinephrine reuptake inhibitors
include tertiary amine tricyclics and secondary amine tricyclics. Suitable tertiary
amine tricyclics and secondary amine tricyclics include amitriptyline, clomipramine,

doxepin, imipramine, trimipramine, dothiepin, butriptyline, iprindole, lofepramine,
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agents. [0422] Liquid carriers may be used in

preparing solutions, suspensions, emnulsions, syrups,
wandeaBsssdrs. The conpound or pharnmaceuti cal | yPCT/US2006/022719

acceptable salt of the conmpound of this invention can
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[0446] Cognitive enhancers that are co-administered with the 5-HT 4 antagonist
compounds of this invention include, without limitation, drugs that modulate
neurotransmitter levels (e.g., acetylcholinesterase or cholinesterase inhibitors,
cholinergic receptor agonists or serotonin receptor antagonists), drugs that modulate
the level of soluble AP, amyloid fibril formation, or amyloid plaque burden (e.g., y-
secretase inhibitors, 3-secretase inhibitors, antibody therapies, and degradative
enzymes), and drugs that protect neuronal integrity (e.g., antioxidants, kinase

inhibitors, caspase inhibitors, and hormones). Other representative candidate drugs
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c ?ﬁg’&fﬁ%ugﬁ of'the invention and cognitive enhancer act additively or, in one
embodiment, synergistically. In one embodiment, where a cognitive enhancer and a
compound or a pharmaceutically acceptable salt of the compound of the invention are
co-administered to an animal, the effective amount of the compound or
pharmaceutically acceptable salt of the compound of the invention is less than its
effective amount would be where the cognitive enhancer agent is not administered. In
one embodiment, where a cognitive enhancer and a compound or a pharmaceutically

acceptable salt of the compound of the invention are co-administered to an animal, the
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2ptigy tpIw subsepuayt LS adwEyisirepipn of an effective amount of another therapeutic
agent. In this embodiment, the compound or a pharmaceutically acceptable salt of the

compound is administered while the other therapeutic agent exerts its therapeutic
effect, or the other therapeutic agent is administered while the compound or a
pharmaceutically acceptable salt of the compound exerts its preventative or

therapeutic effect for treating or preventing a 5-HT;a-related disorder.

[0452] Thus, in one embodiment, the invention provides a composition
comprising an effective amount of the compound or a pharmaceutically acceptable salt
of the compound of the present invention and a pharmaceutically acceptable carrier.

In another embodiment, the composition further comprises a second therapeutic agent.
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independent function for patients afflicted with a cognition-related disorder. Thus, in
one embodiment, the compounds and pharmaceutically acceptable salts of the
compounds of the present invention that act as 5-HT14 receptor antagonists are useful
for treating a mammal with a cognition-related disorder. In one embodiment, the
compounds and pharmaceutically acceptable salts of the compounds of the present
invention that act as 5-HT receptor antagonists are useful for improving the

cognitive function of a mammal. Similarly, in one embodiment, the compounds and
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a nﬁjinlgoc? for ttr%gting

S %lkﬁiﬁ&esc'éisﬁise,_tc%ﬁlﬁ%ﬁﬁ@ thﬁﬁ‘isteﬁﬁ% Rfa tla@ah&dn naéd Weldof a

as various physical factors rela

ed to the individua

bebmgourtd eat mharmagedtically dseentadle gdltiobxeamppung afdormala (),

1 $O55R8 R R 30 K Al Eoffite (BDEB! Formuta
i monUdiaR @mobbit eff@tive td tidd AdzHemertdhdisdasey bir ynZerhbadiment, the

about every 6 hours, about every 8 hours, about ev .
1 ilend for tragmg Alabeimpr's dlissasgriacludes Admipisisrine sﬂaseﬁ?ﬂﬂ? @fﬁpﬁuuc

aggéﬁt. Y §dnke é&ﬁb&ﬁﬂfeﬁts, @BWtond therapeutic agent is an anti-depressant agent,

an anti-anxiety agent, an anti-psychotic agent, or a cognitive enhancer.

[0458] In one embodiment, the invention provides a method for treating mild
cognitive impairment (MCI), comprising administering to 2 mammal in need thereof a
compound or a pharmaceutically acceptable salt of a compound of Formula (D,
Formula (I’), Formula (I’), Formula (Ia”), Formula (I), Formula (IIT), or Formula
(IV) in an amount effective to treat mild cognitive impairment (MCI). In one
embodiment, the method for treating MCI includes administering a second therapeutic
agent. In some embodiments, the second therapeutic agent is an anti-depressant agent,

an anti-anxiety agent, an anti-psychotic agent, or a cognitive enhancer.
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every 72 hours, about every week, about every two

weeks, about every three weeks, about every nonth,
wandeabssd every two nonths. The nunber and frequasenns/022719

of dosages corresponding to a conpl eted course of

therapy will be determ ned according to the judgnent
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}Hﬂgﬂiagﬁ%ﬂﬁcal%a%géﬁ@ogé’ Ealp(ttgpc%)g?ﬂfluﬁg 8?1 gogﬁggg &I) n%ﬁog?ﬁ’i%ﬁg, Formula

pr(ﬁi’)nﬁmmnmia (Iai) Emmdes (If), Bornida (A uod Foradmda@¥). Inosome

as a tablet, sul.e,
< sSinbiah. Gnieitan Doy BaRceualBEmsipn fprireating an.
SRRt AfdRred BRORRMRSI@Ricoh iRUBLHE W Aol btlarslaSically
Contalnlng a proprlate uantities of thé active

i ragmmlémsalt Q Qmponmdl @ﬁﬁg@mﬂ@ (In BEamube(lpabeayeal(1”), Formula
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3%%8’ Omu r(gf)’i 1(32@# Oégglamlﬁg F@chets cont ai ni ng
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aFBF Q&g AAzRImBLE dgéas@ e wﬁboﬁﬁaﬁ)ﬁ@ml@écdrﬂ%mal@qe
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0 pmrm@ek@caﬂla agertablosit ofgydegipouad @f Fesmye (i Kesmuja(l, Formula
f’/'éf’g 01’919&3. 19 r) fﬁ&lﬁu‘fﬁ)(lﬁr FORffa Ejf[ﬂ (Sirelgorgl%fae&V ).

1 ons

[0462] In one embodiment, the invention provides a pharmaceutical composition
for treating mild cognitive impairment (MCI), the composition including a compound
or a pharmaceutically acceptable salt of a compound of Formula (I), Formula (I’),

Formula (I"”), Formula (Ia”"), Formula (IT), Formula (III), or Formula (IV).

[0463] In one embodiment, the invention provides a pharmaceutical composition
for treating depression, the composition including a compound or a pharmaceutically
acceptable salt of a compound of Formula (I), Formula (I’), Formula (I”), Formula

(Ia”), Formula (IT), Formula (IIT), or Formula (IV).
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dosage wi Il necessarily occur dependi ng upon the

speci es, weight and condition of the patient being
wonestiesg3and the patient's individual responserPCo/USh®6/022719

medi cament. [0439] I n one enbodi nent, the unit dosage
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be assayed vitro or in vivo for the desired
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R/ BB P BT KT SR ulg S FHorklle g Eegppts oD, o

n%hﬁgla (fwy treating or preventing a 5-HTlIA-rel ated
di sorder can further conprise adm nistering another

t @463 € Ut InCeeRGRMEmB dlitnBits ahé Hﬁig d@.ﬁic‘ﬂﬁed ReAk&Ival 8fsBhction is a
the conpound or a phar maceuti cal |y acceptable salt of

t nelectiveoratenin irenptakednkibioniSHRA (forrx fluprptingpeitplopyam,
ng% cip\%aélqgglglg tglﬁ{fcfx%{rhn e%{e ?z%r%ketﬁlea P[I‘ahnei Q&%@cho

rapeutic agen

Wehliddpaesant (for ehasple, @éslﬂrhlﬁﬂlel dimitﬁﬁtyliﬁé arrid&vﬁivda rclonlnpramme
is well within the skilled artisan's purview it%%llepm

d 8PEFRRLBUPTERENc, PARFP Y HES PERTIPHENgJERIPEM, A
fbﬁﬁﬁ%ﬂ/ﬁﬁ% ﬁﬂﬁp , 68 éﬁﬂ@) GR @W@t&% cfhss compound (501 example,

pharmaceut 'cal 'y’ acce e sal the conpound an
t bepwipios). Ixhﬂmaqwnbwchmaglsnﬂle darg is acwommduiine axédase grhibitar

LR 0w tpte NBRE o R et BN A RG] sSotonin and -

agdBiepirebRéff rbaptake ARIbIE (SNRB (RfrfegghpMeventaariné, mefazodone,
the conpound or a pharmaceutically acceptable salt of

t mlr@gmu Aaloxetinedssnorepiaphiring reytekerinkibitarn@UR (s grample,

SRR LSS BB AP 5 v
t BEQEYnist (For'exatipld B¥EIddARS, altfifical antipsychotic drug, or an atypical

antipsychotic drug. Examples of such antipsychotic drugs include aliphatic

phethiazine, a piperazine phenothiazine, a butyrophenone, a substituted benzamide,
and a thioxanthine. Additional examples of such drugs include haloperidol,
olanzapine, clozapine, risperidone, pimozide, aripiprazol, and ziprasidone. In some
cases, the drug is an anticonvulsant, e.g., phenobarbital, phenytoin, primidone, or
carbamazepine. In some cases, the patient in need of treatment for sexual dysfunction
is being treated with at least two drugs that are antidepressant drugs, antipsychotic

drugs, anticonvulsant drugs, or a combination thereof.
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conmpound or a pharnmaceutically acceptable salt of the
conpound and the other therapeutic agent act
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0Xfod 8gAnpIBinkintDiifial 61 e SexnsORRIRKSR titht ispihemeligirdgant drug-
and tranyl cyprom ne. Suitable reversible inhibitors

of indaerdanedrd obsexgabéysfnstiodle nocl obeni de. Suitabl e
serotoni n and noradrenaline reuptake inhibitors of

usk®469] t h&hercesmotindsansimbiaunadendtallyecospittde salisrd the compounds of .-
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RGeS For il GG Forde BO0ESNAE ] Forpitis AP, fortlia mm or
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94/ 13644, WO  94/13661, WD 94/13676 and_ WD 94/ 13677.,

Suielases] diserdoningamammal- Sisylaslys thscomprendirnd nhappssidsally
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SuAREpbe RRISHOAE Bmpblts O RO AR VAN AZINE Formula (), Formula
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compounds and pharmaceutically acceptable salts of the compounds of Formula (1),

Formula (I’), Formula (I’), Formula (I’a), Formula (II), Formula (III) or Formula (IV)

are also useful in the manufacture of medicaments for treating an anxiety-related

disorder in a mammal.
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conmpounds of this invention include without limtation

benzodi azepi nes and serotonin 1A (5-HT1A) agonists or
wani@myom3st s, especially 5-HTIA partial agoni sPeT/Uam6/022719

corticotropin releasing factor (CRF) antagoni sts.
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pi nozi de, aripiprazgf, and Z|praS|done In sone
cases, the drug HsCQ@n anticonvul sant, e.g.,
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acetyl cholinesterase or cholinesterase inhibitors,
chol i nergi c receptor agonists or serotonin receptor
ant agoni sts), drugs that nodulate the | evel of sol uble
A(3, anyloid fibril formation, or anyloid plaque

b lﬁMﬂﬂj ( eImga 50§ ml SacxckedBaski agippet ovith a Belmamabstase, a reflux

i nhi bitors i es d adat i
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bi tors hor nones Q her "representative
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CBFYS7S 35 Sy REORLien (S AU S B TD A 417 %) & the desired

P@f&mbt M@(E:@) BAL 8 88vemtnBitPH3 28@ (A +-FRNpeki nes (e.g.,

2) 8-Chloro-6-methoxyquinoline

Cl
[0471] To a solution of 3.3 g of 8-chloro-6-hydroxyquinoline (Step 1, 3.3 g) in
dimethylformamide was added K,COs (3.8 g), followed by iodomethane (5.2 g). The

mixture was stirred at room temperature overnight. Water was then added and the

aqueous mixture was extracted with CH,Cl,. The combined organic layers were
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cycl ot hi azi de, aniracetam CX-516 (Anpalex(D), CX-717,
CX-516, CX-614, and CX- 691 (Cortex Pharnaceutical s,

woOnee/ 15839 ne, CA), 7-chl oro-3-net hyl - 3- 4- di hydrPoT/2182006/022719
1, 2, 4-benzot hi adi azi ne S, S-di oxi de (see Zi vkovic et
al ., 1995, J. Pharmacol. Exp. Therap., 272:300-309;
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WD 94/ 02475, WD 96/ 38414, WD 97/36907, WD 99/51240,
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5, 538, 956 5, 260, 331, a 22, 355 erotonin

ant agoni8 H% r cepfﬁ@ﬂ_ﬂ%ﬁﬂﬁﬁﬁgL
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described i ®'U.S. Patent™ 6. 6,727,236, 6,825,

6, 995,176, and 7,041,695)); nicotinics (e.g., ni aC{IEﬁb
nuscarinics (e.q. xanonel i ne, CDD- 0102, cevineline,
? FPh! | d‘I‘E EM'Q fg-'&glo%-)b ﬁE@l@k?&lm&f&RSYéﬁr 2,767 ¢ C?m anhydrous

tropsirum chloride arifenacin nonoam ne oxi dase

t yamlﬁd(dﬂﬁ@nB)/as aldietd Itm&lebenz()éldgn¢accma)gmpallﬁéIUIn(O) (Pd(dba)s,

104 %lyg!):,ngc’ilu ;hul)(q{(éde 8@&6@ cﬂcjrclg‘hexy L tino-2-(N,N-
Nd(u%e aﬂﬁﬁé)‘l}}ﬂh):né (dY*MAPb@ B aYiade ddunshtebomepipaadine (3.4 g).

(2-am noet'h

f |'Idmnn¢nyﬁ yiap re&xxa Sor e Bosel 2-nikpERn HipgsRhe-drhedgjetion was
pQﬁﬁ:rﬁ ?edet% I 3 mg%o %%e, dialt{rlo fi&\n}ﬂ?ét‘ﬁeﬂ il red tF?EltghYehte and

01, I ne
r @ohﬁrﬁiﬁedliﬁ}a farg éRdpordtine d}bb)ch'lhdermatede]rmasf purifieddyy flash

Q;qu% %Iag%é?; },S%%lgg " ' r @ @8?1 HZ%& Cf;;‘gp gpﬁlred(product as a beige

denbsf v |
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pyri d[ 3d] Ny x), EP-685479
(Bayer)24) el d ﬁ’og REY SDZ- | SQ 844
(Novarti s)) G pr et eL{s; channel modubat o§§;
i munot her apeut i €s i Ncomgbunds ~ de} b& in U S
Pat ent Application RyAN g#t i Dipxpes. US 20857 987356 and
US 95 WO 2006/ 135839 (PCT/ US2006/ 022719 2005/ 0197379) ;
anti-anyloid or arry[mji | oweri ng agent s[(ejg
bapi neuzunab and N

H

t BOC

[0473] To a solution of 6-methoxy-8-[1-(fert-butoxycarbonyl)-4-
piperazino]quinoline (Step 3, 4.0 g) in 20 mL of Dioxane was added 10 mL of 4 N
HCl/Dioxane. The mixture was stirred at room temperature overnight. The resulting
precipitate was collected by vacuum filtration, dissolved in water, neutralized with
aqueous sodium hydroxide and extracted with CH2Cl,. The combined organic layers

were dried over anhydrous Na,SOs, filtered and concentrated on a rotary evaporator to
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conmpounds described in U S. Patent No. 6,878,742 or

U S. Patent Application Publication Nos. US
waQos/18282825 or US 2005/ 0282826); statins andPCT/US2006/022719

peroxi some proliferators activated receptor (PPARS)
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Al T-082 (Em L 2000, NArch Neurol . 57:454)
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inhibitors, ltissue pIasnﬂno@@ﬁjﬂbtlvator ( TPA

activators, %I\/PA (al pha a-ahi no- 3- hydr oxy- 5-

nmet hyl - 4-i soxazol epropi oni ¢ aci d) nodul at ors

agoni sts, JNK3 inhibitors, LXR agonists,

ant agoni sts, and angiotensin IV antagonlsts CPHer

co nition enhancers include, without limtation
VAL 1- darasolytia of Srrpemarinakine (saparervialy apsifgble, 4.0 ) in 20

t t, S
S@?ﬁotf‘&“ﬁbﬁﬂéﬁﬁﬁéﬁé@% b REORETNC ol e, G ko
bi tlr1s@%anyhda'nmtdnb}di)MaeMﬂ(a):@dz(ﬂbmpmetg1) redivbtifers-butoxide (2.6
OREE N L R RSE R S lORER

Do 0959'1‘PH§S bhisNOME ) (05 DOR UL Eox & B10G8R A8 tHecane (3.3

ehi c npounds, 1'debenhone, T-588 (Toyama
d@rrThenuxtmpm)reﬂaml fpK® Bours BaflérsavitroBmatmusphers.CBie reaction

g REHATS 53 A Sy R i v

aI @Ot iRidohcertratddi 4 dovRy endparaer. ThasrudiesadteRsidvas then purified
herein. Cognitive enhancers that act through one

moPellash chrnaipgophshe siligh Sehusing @ewéetwltqwﬁ%tq tRegive 5.0 g of the
SCRRfed ohHétsas A bﬁ“MSE:(%ﬁl‘;‘Frl/z §Q1a90€f g 1R f(Milﬁ)ﬁ‘ (100).

conpound ‘or a phar maceut’i y a cepta

conpound of the |pégﬂblgg_§ggfgﬁggh&%ge enhancer act
additively 09, [ , ergistically. In
one enbodi nent, Hmhere a cognitive enhancer and a

gf&b‘#&@' y accep aIt of the@\/j

|\qedoa_g9unt of the c npd\‘Jnd or
pharamceutl calq’\//accept abl e salt of tMNe, conpound of

the invention is less than its effe@e anount woul d
be where the cognitive enhancer agent § not E"J
adm ni stered. In \// o)

[0475] To a solution of (4.0 g) 8-(1,4-Dioxa-8-azaspairo[4,5]dec-8-yl)quinoline
(Step 4, 4.0 g) in 10 mL of tetrahydrofuran was added 10 mL of 2N HCl. The reaction
was stirred at room temperature overnight. The mixture was then diluted with water,
made basic with aqueous sodium hydroxide and extracted with CH,Cl. The combined
organic layers were dried over anhydrous and the product is extracted with CH,Cl,,

dried over Na,SOy, filtered and concentrated on a rotary evaporator and to give 3.2 g
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one enbodi nent, where a cognitive enhancer and a

conpound or a pharmaceutically acceptable salt of the
woaopaassdo of the invention are co-adm ni st er edPCT/USZ006/022719

animal, the 96 WD 2006/ 135839 PCT/ US2006/ 022719

effective anmount of the cognitive enhancer is |ess

t hdithd desired pRAUEMR aastiekiy Velidvibil; MIS (BShere(theave tngnueyy: 227

or harmaceutically acceptable salt of the invention

hﬁﬂi HfYi ni stered. In one enbodiment, a cognitive

enhancer and a conpound or a pharnaceutlcally

accept al e $maMethy (rquinglinyDfHmparisdimsgt-lon ar e

co- adnnmx&heﬂé@nndn&n animal in doses that are |ess

than their effective anbunts would be where they were

|stered ese cases, W thg bei ng /
eory, el i eved that t € ound or \
a phar c’éutl gal | y cc DBt of t e
and t cognl tive ncerz)HCttEtzwner gi st Wﬂ;@
A4

In o nbodlnent ot her therapeutlc
agent ,’l',tseful for trneating Al zhei mer ﬁ%&% sease or
conditions associat® with Al zhei ner' s i"sease, such as
denmenti a. Exenplary agents useful for treating

Al zhei ner' s di sease include, without Ilimtation,

ddPtdzi | To pisolution ghDR47 god |6amethaKyS; DipesEine-AAEoliag (Step 4) in
t
ARSI Q0E ERHOLIS e A RO B one e

adiDﬂfcﬂl@teﬂﬂgd) 20Ng of setiit triddetdx yboohipéidet dtﬂr(npﬁﬂt acetic acid. The
ent,. [0450] ({En one enbodi nent,. a conpositio

?ﬁ?FlP’é “ﬁ@ S%Iﬁe ftreemy t@‘é‘P%fﬁB‘tﬁhPVf‘dfﬂgPh eIt W@y &bfeﬂfhad ¥ithgl N NaOH,
pfaaa Hﬁgﬁb)&dc@ ¥ak léxt@é‘c‘%&P?/ﬁH'C‘H g9 i1 &E@%@@va@ﬂ@d with
an effective amount of anothef t peu I ¢ agent

wivtatdrrant deled ane magnssisint sudfatec dhe pmdadtmrmtaltimcbzmd flltered to give

il RPte e ARt MR e CUNR i) 92 SRR iy 454

plmrtpEge@oy.cal |y acceptable salt of the conpound and a
separate conposition conprising an effective anount

of another therapeutic agent can be concurrently

adm ni stered. In another enbodi ment, an effective

Ay Ufepfitartdifot GOTBRUBIIATLB- hsctldiy1-1-
7 wﬁangaggﬁﬂﬁmeana tigﬁeggizémtm@gﬁﬁnﬁt eréd prior

or su quent to admnistration of an effective
anDunt of another th eutic agent. this
enbodi nent, the co or a pharmackut iycal |y
acceptable salt of t coppound/T3 agiRi stered while
t he other therapeuti e eXer{s N er apeutic
effect, or the other erapeutic agent 1s adm ni stered
whil e the conpound dr a

1) 6-Fluoro-8 bromogquinoline
E NHy | . .. F
m-nitrobenzene sulfonic acid _ N
H,S0, N/
Br Br

[0477] To a mixture of 2-bromo-4-fluoroaniline (commercially available, 7.0 g),
glycerol (7.0 g) and m-nitrobenzene sulfonic acid sodium salt (13.0 g) was added 20
ml of 70 % sulfuric acid dropwise. The reaction temperature was raised to 150° C for

4 hr. The mixture then was cooled to room temperature, poured on ice water and
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pharmaceutically acceptable salt of the conpound

exerts its preventative or therapeutic effect for
wonemi3smzoor preventing a 5- HT1A-rel at ed di sor #eT/US2006/022719

[ 0452] Thus, in one enbodi ment, the invention provides

a conposition conprising an effective anmount of the

C GITRAH o fgh@eﬁi&al’mﬁcfﬂmitb &k hﬁut@dlﬁz@@tmaﬁﬂ NaGHlahd tief rebiiléing
conpound of the Present i nventi on and

piiapaipitase wae epllepteddyereann dilisatiaon teryield ﬁ 448 9f Hasrtitle compound as a
h o
ENEPENARR} sold Rrie QTBERRE, O (19 LIE s GRNBIGRRS 22FRAED”

PCTOM®S2006/ 022719 [ 0453] I n anot her enbodi nent, the
conposition further conprises a therapeutic agent

sel ect ey fr QIFhbeL-B- 1£.B1Sk Sdarbich yPE 4 r&ind[@kifoline
ot her anti depressants, anti- anxiefy agents,
anti-psychotic agents or cognitive enhancers.
Antidepressants, anti- anxiety agents, anti-psychotic
agents and cognitive enhancers suitable forrFu it he
conp03|t|qp |nclude the &#ntidepressants, anti Xi ely
agents, ant tlc Eg tSIHNdPI@ﬁ@W%tlve Aame
provi ded ab nogygr enbodi nent ,
pharmaceutically ccepta le carrier is suita for

oral admini stBation and tRA% conposi tion conpry ﬁ an

oral dosage form Therapeutic or Prophylact|01&§es

[ 0455] In one enbodi nent, the conpounds or

p ceu t Co

PONTICC UL S SEERB-E 1R AR L oL TR Snfaons
amd:t&glgdloéumn, was actalndtrli'sémbemtyhdemnd:tpnet)ﬂ@aﬂminmcﬁ)dEdzﬁdba)g,

R L e BT R e

agBINAPSO. 044ngmcusag %tfdkﬁ(tr@h&ly@pﬁ&bﬁnaﬁpﬁ%mrﬁ (@ (0 052 g) and

and/ or agoni sts can readil identified by
s K¢r1t1béwwarb¢w1@mermmm@ ZhM h@ guxErg Wﬁ%@@gmc&m 3 hours under a
w?%tc ﬁ’ratelfsl& 'T‘He felt%l &P\ggsstggg g&g@% g(lr Ig)l%ﬁéhqpte&%re, diluted with
Aether cfilregd@rthrddgﬁ centerand wonkenanEd phay ioae e av:ipc)&ltbxy The crude
acce bl e salts of the conmpounds of the pr
i 335 apaticy desh ﬁ}rowﬁt@gﬁpﬁ@ uging A Clch togive 3.0 g of
Tﬂﬂéﬁr@@#&ﬁﬁ& R 3RHH8oil; MEEIR/z | Felitive Rt £AFHFRI0 ®f-+H)*
di sordet that 5-HT1A réceptof antagonlsts are usef ul

f t0®reating is cognition-related disorder, while a
non-limting exanple of a disorder that 5-FW1A
recept 8) agoHisire-Sapiperasimbgiinblne treating i s
anxi ety-rel ated disorder. In some enbodi nents, the

conmpounds and ph salts rRQyventi on
are useful for 2 Ha P
Dloxane N
®

N
l
t-

H
BOC

[0479] To a solution of 6-fluoro-8-[1-(tert-butoxycarbonyl)-4-
piperazino]quinoline (Step 2, 3.0 g) in 10 mL Dioxane was added 10 mL of 4 N
HCl/Dioxane. The mixture was stirred at room temperature overnight. The resulting
precipitate was collected by vacuum filtration, dissolved in water, neutralized with

aqueous sodium hydroxide and extracted with CH,Cl, . The combined organic layers
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I mproving cognitive function or cognitive deficits.
Exanpl es of inprovenents in cognitive function
wonedendss3owi t hout |imtation, nmenory i nproveneRCTASL006/022719
retention of |earned information. Accordingly, the
conmpounds and pharnmaceutical salts of the invention

arwerd gigibd bvdramh $droud Ng,SONefili@ss and comRtrited bt a rotary evaporator to
cogni tion and _for maintainin i ndependent functi

(ﬁinfch9|ge?ftt§e gasitesl prosycisian oA-whin is@lilfb AP elloalrléwc DM (ES) m/z
r. odi ment, the conpounds and
(ge?‘rr‘%g%elﬂtteg%ga] cepfa{g "salts of t he corrpounds of
the pr esent éve | .
ant agonl’st s —are

ols ,az%'mél}qumoline

cognltlon rel at ed i t he

co nd ph Nsalts of the N
conp t he :

recept r %ntagom

cogn e functi

enbo | nt, the ounds and 98 WO 2@06/135839

PCT/ 006/ 022719 phar maceutical ly acceptable salts
of the conpounds & the present invention that act as
5-HI1A receptor agonists are useful for treating

mafR] i TR agRluERR 06D & %éé@loreﬁsepa@zmot%%éanm(ﬁtep 3)in 10
0] PEI t

h ?@a??ﬁfgﬂlg _ane &5 at8 2 dZZQ? g 3;\3'119& ngﬂ?@@ﬁgl n'£bne (Example
adiriSters6, eabow;) fbﬂowectrhyrﬁﬂm igof sedidnt thiecatafybarohydnje amdi0.1 mL

o iSTH A seset oy e B JPonHisP e 45 Ovpnigidy T guenched
(Iwih) 1N RYORI a8d (hd prodi@ i leReradidd Wit rCIEéUl{'Ufl@b drigMlic phike was

an anount effective to treat a 5-HI1A-rel ated

diveshetewith wateswad drigd averamgnesine sulfatee Bbe prodpetovrydalbized and
n%l@?e@l tg%ﬁ Eﬁn‘%{ of eaﬂeg{-r)&f] ré&g&rm %1?%%%@35@?& ge%atlve
almemWQMHuzqua]ﬂhHKnaceut|calIy accept abl e salt of

t he conpound of Formula (1), Formula (1'), Formula
(lfo4811Formula (1"a), Formula (I11); Formula (111) or
Formula (1V) in an anmount effective to treat a 5-

I_@APF&J"‘I%% 6f S2HudEs-S- {h[[“qgﬁlﬂmﬂﬁ’m?%m&%yl] 1-piperidinyl}-
Ylﬁ{Hlin‘é% A QYdSERidtes BT O treating an

anxi ety- r ate I sorder, conprising adm nistering to
a mamal in need -reof a compound or,
pharmaceutical ly acceptable salt of t

Formula (1), Formulal (1’ or
Qo idoe
ke £o0 txeat a I

(I"a), Formula (
1) 5-Fluoro-8 chloroquinoline

coypound of

an anpunt effecti A-

di sor der.

F

=
P
N

Cl

[0482] To a mixture of (5.0 g) 2-chloro-5-fluoroaniline (commercially available,

6.0 g), glycerol (6.0 g) and m-nitrobenzene sulfonic acid sodium salt (11.0 g), was
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[0457] In one enbodi nent, the invention provides a

nmet hod for treating Al zheiner's disease, conprising
weadmienids3eri ng to a mammal in need thereof a eomuSHEE022719

or a pharnmaceutically accept abl e salt of a conpound of

Formula (1), Formula (I"), Formula (I"), Formula

(ladded 20-gi BBV % dulfurickeidibpwise | The re@dtionQémipératurd W3 raised to

in an anbunt effective to treat Al zhei ner's di sease.

| nl49ketas A dT heemixturerveas them sooleds peured emigeryater and filtered through
Al
AL oSG R0 SUTAIA LA, 52880, e

t fwﬁﬁwﬁxmdtdrgan&ghlyérs iveer@driedhbier daipydesssdvipSOg and concaﬂtrated ona
anti - anxi et &ent an anti-psychotic agent, or
c BT PYARO B crudeaaBict Was BWéf“‘é]rWo@?Sh&hfomQtﬁgaPhy on silica

I
Légﬁ?s:n:l%gb(lﬁﬁp @g—tzﬁ?stoagﬁ%?%%fft&rdésfrgdi fddc dfrgf r?.CS/Se low sohd MP =
t G4/ arEmES (ES) medeeldtherieehsiey): mmmmﬁ (®00)a
pharmaceutically acceptable salt of a conpound of
For mul @) (1) ,8-(1EpDidHaa 8{azagdpiroR5 Jaut-8-y)-5 fluoksjuiidlide
(la"), Formula (Il), Fornula (I'Il), or Formula (IV)
in an anount.effective to treat mld cognitige
I mpai r ment ( . In on ~enbodi nent, the ne

treating des @Jm p@(@a)§eco @

t her apeut i —enbodients>™t e &6nd
t herapeutic age t |s aa t| NMPessant ageng, an
anti - anxi et y®agent, an Yan{i-psychotic agentf; or a
cognitive enhancer. 99 WO 2006/135839

PCT/ US2006/ 022719 [0459] In one enbodi nenty

i nvention provides a nethod for treating d&pfession,
conprising admnistering to a mammal in need thereof a
cd9483lind 'Bo a solufibia pfiiEimotd-8-ahloyoquinmudint Blep 1sall2 gdin 20 mL of

d of F F | 1"y,
Conﬁ(ﬂugu“%éaly lr"‘gglfaﬁu%é ?cﬁ:eaor@é grfgfpa (1 Io:r;ru gr I(:oerI a

( krib(dibBnA d@fiaawbne)afpfaﬂﬁmmg»t(pdg(dﬁ?} od)%@rgss%aﬁﬁﬁ tdrPbutoxide
one enbo ment or tre I Ng epreSS| on

i (&PBEbS- @@Wﬁlmegv@hpwm 3 e@%Nddlmq:@hyéqgwpb—blpégm‘it (CYMAP,
Zg{ﬂl% pa?xglslgﬁ{o%g ggte gkteasﬁ’ go(r:] an ecgne lebge%j g%ee %%&n}e was rfluxed for

a6dopsyaidet 4 gitrogere dimosphieré. mglzhdtlloﬁ @mﬁ’ﬁiﬂame fhen [c0deB}o room
In some enbodi nents, the invention EFOVI

p PR R P& ihé”a*?d wilh s iltesed thepuahicelife; and Cancentrated on a rotary
St mﬁlt&e TRt 8Rad nSRE S was ftlFé% pfu?ified %gtqa‘é’ﬁ‘ cﬁrﬁﬁlaﬁ%’rgﬁly%n silica

conpound or pharmaceuti cal accept e sal

c eﬂptsmglhe@&ndf@th}’ﬂlﬂcata(d tp, gl‘Ferﬁ 70 g of (he'desirdeoprotiic a§ h'byown oil;
(F Wﬁ%ﬁiﬁ/‘z (raeldtive 1nten51ty) (J89)(M +I%[* %(S (111), or Formula

3) 1-(5-Fluoroquinolin-8-yl)piperidin-4-one

E F
N A
P aq. HC1
N — N
Q N
o 9 g‘/\l
] o}
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sonme enbodir gents, the invention provides a
phar maceuti cal conposition for treating a
woagsiBswon- r el at ed di sorder, the composition i RCTWSR200G/022719
a conmpound or pharmaceutically acceptable salt of a
compound of Formula (I), Forrmula (I'"), Formula (1"),
qu()ag‘l[]a (1A ﬁ)lutl(ﬁ’pdiffﬂ-ltlm (Hohch-8-EAEpIEd[3,5(dect5-yl)-OFfIfRbdihéline
h(gt In sone nbodi nents, the invention provides a

§Pad Sut £)0 A 1@ srpefsi:{ iesrahydrofurpe/aNi aqyeqys HCI was stirred at room
a%h@%%gfrg o%rﬁ%{hg TR %%ti ﬁ&tlﬁg Wa%stfllgteg%lgwgtgg 'n%%e%asw with

raceu cepta
coly @qluiﬁﬂ)u@NaBQI md @ctx(abt)ed vﬁthr (UH&@IZ( 1I‘hé coﬂiblm&llb@aﬁﬂc 1ayers were
For mul a " Formul a (I

1),

Fottiag Qver ﬁwdrqm\éaqozh ﬁﬁﬂt@ﬁfé a@ﬁr@eme@ﬁrﬁied Opﬁéo'iaﬁ(/%‘fﬂppﬁ\ﬁm to give
pr I t

A SRS PRT o RRE BB 2 veRRTROR e e Ry S8 wse i
cmmbmqudntummonsgmsmzw%qMJrH] accept abl e salt of a
compound of Formula (I), Forrmula (I'"), Formula (1"),
For nul a4)( | a"3-flubkr8at-a4(8-ghinobGaYINAIHsipéarihyl]-1ayipérdifnwdl &uinoline
(1V). [0462] In one enbodinent, the invention provides
a pharnaceutlca# conposi tion for treating mld
cog e 1 np (MCl'), the conpositipn including
a poyhd o phgrmaceutical |y accegtaBle salt of a N/ A\
compoumid of+ FOMNAMTE (1) hHNeBH@4akn (1'),\ Fgrmula (1"),
la (1a"), nNormula (TT), Fornu’la(

(IV).] [0463] In gne enbodi nent, the inW\enyi om provides
a plarmaceutic conposition for treating depression,

t he conpositiorgincluding a conpound or a
pharmaceutical ly acceptable salt of a conpound of
Fornula (I) Formula (1'), Formula (1"), Formula

1084 © 3@%@&%@9@’%85?8@68‘6%‘5%&%@ G Bipetitin-4-one
enBegi 3reit2g) atﬁi@mmmwlmnmgﬁggmg? taf ahk:,all Mged. Chem. 45:4128
OBRDT 05 anees gt ot 005 eRpERE! HsceBk atoEiie Ao 0. L acetic

e.a@id. TRE%AMondyalsHAsY hORoASERPEANRE oVeibhe ! vas quenched with
treatment such as drug treatnent with an

artlY NepPite sadite preducames piyaskast with C(HZC@n The organic phase was
a%ésﬁ? : %ﬁh%@a%r ag dﬁ‘%(r:lgﬁ %b?&h%gnfsﬁ g]u(ffa{ g gfo%atltvvas fti?ered

I nven

dykioupk 75 @il of 3Bz gelatsﬂtg IM(I%‘IEdfleJ gedtate bt .30 g ofithe desired
patient in need thereof. met.hod |ncludes

adPdct P 47 Lo Mh észérﬁlataw igtepgity)i 42 Aot 100-

one or nore of the conpounds disclosed herein. In

sdbe edreparationsof 8-{deldiliindoderfiydhl -pirerazinyddpr essant
d rmgendmyl}qumohne

Y
OO
HN, 7

[0486] To a solution of 0.270 g of 1-quinolin-8-yl-piperidin-4-one (Example A,
Step 6, above) and 0.240 g of 4-piperazino-indole (commercially available) in 15 mL
CH,Cl, was added 0.327 g of sodium triacetoxyborohydride and 0.2mlL acetic acid.
The reaction was stirred at room temperature overnight. It was quenched with 1IN

NaOH, and the product was extracted with CHCl,. The organic phase was washed
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treatnment, antipsychotic drug treatnent, or

anti convul sant drug treatnent. The conpound can be a
woaopaassdo or pharmaceutical ly acceptabl e salt ®€TAS2006/022719

conpound of Formula (1), Fornmula (1'), Formula (1"),

Formula (l1"a), Forrmula (I11), Forrmula (I111), or

Fog it hatet dfled dvedffagndsiurs stilfaé andetpdiamh The ptdmc&rgzaglhzed to

associ at ed with sexual dysfunction is a sele i

alm 02002 phisrdariecd pAwAt: MP: CREREY M ¢1S) @9(5@9 aélve intensity): 412

(E{;foglgg cital opram escital opram oxal at e,
voxain ng mal eate, paroxetine, or sertraline), a

fl X
tric clic antl S e
arkt FpRayafign of ‘S@ﬁ PRl SR RGBT
i rH‘BF'éﬂWW Lpiperi B?' Apoling ¢ ptyline,
trimpramne, dothiepi N— butriptyling~iprindole, or
| of epram ne), an ami noRet gne cl ass copmpound (for
exanpl e, bupropion). @x@,@% s, the drug is
a nonoam ne oxi dase in or exan‘pl e,

phenel zi ne, isocarboxazid, or tranyl cypr om ne),
s di048ni n T@rwlsollltmneqf lﬂ@tpn@lm-&eflwawpﬁaké—qnn lﬁExﬂmpzi@ A, Step 6,

O, A R NN B g

I rﬁynbalbsaﬁne((@ﬁiﬁmex(sfe@al elxmm Ehem! #1846 (2003), 0226 @) folklwed by
5- HT1A a?onl st (for exagri1 bus(&rone) a 5- HT2A
y

r &2t op scaiwragﬂmesqupp dsidannde)-1 mes acebig afig) | Thg reaction was
typi cal

e A BREUEb o, iy B MCP INNAOT and the
drprgdudt ek efitaciéd witht@HQCIp HEttehorganio phase wespeashed weh water, dried
phenot hi azi ne, but yr opheno bstit ufed

b RS U B e AR AR d he AR T GRS 4 fppigg 00 g of
SURE atlirADrodifct. Ul: Dok @@eM'SCt‘E'S) w2 (R iMGhsity): 431 (M*+-H, 100).
cIozaplne risperidone, pinozide, aripiprazol, and

flon of szﬂﬂﬁ'o S: gafrlﬁﬁrdj W8notufdh-3-yl)-1-piperazinyl]-1- :

ant:l [ ta phenytoi n,
prgl?ﬁl&gglﬁl }%o 01%:“% barmzepl ne. In soms cases the

patient in need of tgreatnent for sexual dysfunction
is being treated witlh_at |east two drugs that are

anti depressant dr «@ nti psychot dr, '
anti convul sant drud 0% M eof. 101 WO
2006/ 135839 PCT/ US2008 22?—}21 sone

enbodi nents of the invention, the sextial Alysfunction

conprises a deficiency in penile erectton. [0467] The
i nventiqn al [ [
functioh i n &'235% : ;
i ncl udes gdn1n|ster|ng to the patlent a

_/
o /—\ O TICL4 /_\
0 + HN ,N_QO CH2C12

[0488] To a stirred solution of TiCls (1M solution in CH,Cl,, 7 ml) and
5-fluoro-benzofuran-3-one (Cagniant, et al., Comptus Rendus des Seances Acad. de
Sci., Ser. C,282:993 (1976), 3.0 g) (3.0 g, 19.7 mmol) in methylene chloride (200 ml)
at —10°C, ethyl-1-piperizine carboxylate (commercially available) (3.9 g, 35 mmol)

was slowly added. After the addition, the reaction mixture was warmed to room
temperature and slowly refluxed for 24 hours. After cooling to room temperature, the
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pharmaceutically effective anmount of one or nore of

t he conpounds di scl osed herein. The conpound can be a
woaopaassdo or pharmaceutical ly acceptabl e salt ®€TAS2006/022719

conpound of Formula (I), Formula (1'), Formula (1"),

Formula (1"a), Formula (11), Forrmula (111), or

Foenatiod vds\guendhied &Bith RIN aqueoie HCRNPRhelbffanic.lajdi@vas separated and
i nvention gyow des a pharmaceutical _conposition for

t riBRAqUEGUS By e AR asit Wish chlerafeinyt The gpmbingd geganic layers were

tr

BT Py OB B A0S BRI

Faroltmd:rﬂra(eld)reSLﬂ%mg"mﬂ abfdwn) oil. Fiieidi| 325 &) (6D %) SNBSS m/z 293 [M-+-
'a), Formula (11), Formula (I11), ur Formula (1V).

Irmsorre enbodi nents, the drug is an antidepressant, an

anti psychotic, or an antl convul sant. |n other

embodi rent s, 4(Frluoselbanz RIperaziagat i cal |y

accept abl e sal t_ of the conpound is effective for

anmel iorating sexual dysfunction in an agi mal nodel of

sexual dysfupethon associated with dru eat nent,

for exanpl e, an rral delNaQH sex dysfunction
that is an anti dgp drug-H@’uced moglel of\wy

sexual dysfun&on. \[_0’46 The c@mﬁound@ nd \—/
phar maceutical ly acceptable salts of the conpounds of
Fdo48fla (4X5-flaorabenaofukan:-3- yBGmpm’aziné-ll'—'c)a,rbcE@'ﬁmabid ethyl ester (Step

e 3o oBSi8Eed fm S5 sl ek adodhs e Buhyriddd @5 mL) was

t gadd. "B Areactidh Mix @l vidsfindh 2Pfefak fbmﬂld@mﬁe mixture was then |,
Simlarly, the conpounds and pharmaceutically

a@@@lsd sbloonsignipsratfire, hencsoirpiodnue rolfarsF@\ramta@pr(tb quove the ethanol

(o b ERpRtop! b o Peant b o B By it brve,

t hlﬁe&&ﬂ&if?alhyd&b&s MgSOE dilt@ﬂﬂemﬂ%oﬁwntlﬁfedaﬁll aﬁ@tafﬂy evaporator The
cognition-rel ated disorder in_a mamral

c éﬁﬁ&?&rﬂﬂ%d%hﬁp P BhPiRE OBt As| abrawa @p‘taaéwasslaw %’“Bf’mtfﬁéhef

i % | + la (I'"
rruf:mag)??' a%@éor e(létvmsujéﬂé{éy QIZ{ % ))8gpyFor mul a
(1V) are also useful in the manufacture of

medi canents for treating an anxiety-related disorder

n @ "Eg"’;r 5-thifo#0; 29004 HBR3P nBl Hrttap O0%) 928 0drdinyi-1-

Ut
Corrpounds A) Preparati on of2ReHdiny Jquinoline
6- Met hoxy- 8- { 4- [ 1- (8- qui nol i nyl ) - 4- pi peri di nyl ] - 1-

N F
NZ 1) NaBH,CN /\
2n V| 2 N N—CN F
o/ N MH 2) CH,CL, 5 \_/
N\ /

@)

[0490]  To a solution of 0.200 g of 1-(5-fluoro-quinolin-8-y1)-piperidin-4-one
(Example C, Step 3, 0.20 g) and 5-fluoro-3-piperazino benzofuran (Step 2, 0.20g) in
CHxCl; (10 mL) was added sodium triacetoxyborohydride (0.224 g) and 0.02 mL
acetic acid. The reaction was stirred at room temperature overnight. It was quenched

with 1N NaOH, and the product was extracted with CH,Cl,. The organic phase was
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pi perazinyl }quinoline and Intermediates NN~ / (--~-C
11\ /NN H3CO 1) 8-Chloro-6-h. d~yquinoline lao ~ |
wo 2006113§83470] 1 n a 500 m 3-necked fl ask equi pped/Uuseiok/022719
a mechanical stirrer, a reflux condenser, were added
in order ferrous sulfate (2.0 g),

4- RRIHRA withChAeF aRnaRal ovehMQ%rQ&di‘nhrﬁrshH@te( ’ﬁhe‘lpxgduct was flltered
commerci al | y avai | abl e) robenzene

s oﬂhmugbriOO(MLl@@ siliea geliugingH0G @thylracgqavc’eli%qan%q@e@)lOO% Ethyl

Then centr | furl C

oy A OB AT pBEhfs T PR, REF B R clative
remt@@i@p) hyo gvi*oH, 10at h and the m xture was heated
cautiously to 120C for 2 hours, then at 150C and kept
StGar | nprdpadiStion 6f B[1-eNBEIANeR-3 9[) Apipesidisyl]-AfRer

C on crushed 1 ce and
tglgl ?‘L@Zﬂ‘aﬁ” tkilﬁg Table lgggtg]raal ized with K2CO3. The

product separated as a |ght brown solid that was
filtered of f, washed\wi apd\ h es and dried
in a vacuum oven (35C)Xoy WWn g (77 %9 of
the desired product. (ES) mz (r,@b ive
intensity): 180 (M++-H, 100). 2)

R oy Lol b s R S Be Buttat pﬁéavwi@f@inév

a d 0471710 sofutrom Ol
8- chl or o- 6 hydroxqu nol i ne (Step 1 3 3 i

di met hyI f de ad 3.8 ¢
|odo (5.2 &N ﬁ(d“ ‘Td at roorrhs(30

te ture overnl 0);t 4 r vvas t hen a and the

aque m xture was exiadacted with CH2Cl2. The

conmbi ned organic |layers were 103 WD 2006/ 135839
PAPAYER 00 SodRY trircetgr jmdolydeidedBhy2dr)oves aigebprortionwise to a stirred

i l e{oendofaln& h%)e(%hre%ﬁ&p&gmaner(o or%lrﬁ/ercelgl?}pg\;a%ta&%, 1&5? g) and 1-
benzyl-4-piperidone (commercially available, 18.93 g) in CH>Cl, (300 mL) at room

temperature, followed by glacial acetic acid (6 mL). The resulting mixture was stirred

at room temperature for 24 hours. The reaction was made basic by careful addition of -
saturated aqueous NaHCO;. The organic layer was separated, washed with brine,
dried over anhydrous MgSOQy, filtered and concentrated on a rotary evaporator to give
the desired product (20.65 g) as an off-white solid which was used without further
purification. The compound was characterized as the dihydrochloride salt, which was
formed by dissolving the free base in ethanol and treating it with an excess of 1 N
HCI/Et,0 to give a white solid, which was collected by vacuum filtration, washed
with Et,O and dried in vacuo; MP. 238 — 242°C; MS (ES) m/z (relative intensity) 366
M-+H)* (100).

2) 4-(4-(2-Methoxyphenyl)piperazin-1-yl)piperidine

H2, Pd/C /\
OO OO
d 50 psig 7

HyCO HaCO

[0492] A solution of 4-(1-benzylpiperidine-4-yl)-1-(2-methoxyphenyl)piperazine
(Step 1, 20.0 g) in ethanol (120 mL) containing acetic acid (12 mL) was hydrogenated
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crude product was purified by flash chromat ography on

silica gel using 100% CH2Cl12, to give 2.2 g of the
wdesieriesg3pr oduct as a beige solid; MP = 74- 75CpChBSLERN22719

mz (relative intensity): 194 (MtH)+ (100). 3)

6- Met hoxy-8-11-(tert-butox cy

ardenybd- gfbﬂaﬂﬂaﬁf @im@érq%g)% 50 gSIg ldn a%lN s for 12 hours. The
sz( dba) t - BOC
catedyst was seme vadryeliloption &W@h&eéﬁmdw@wqmtmlwas goncentrated to

Sttt pr &Rl e PR BN Rl Ry #hlorotorm and

( Re@fratb@ xGueoud NASH @) The%@ﬂibﬁféﬂto@gdm@hy@f@ Wire dieQ o9 anhydrous

2- d|c cIo phosphi no- 2" -
d ,1\4g$ e,%g [atqd@pmptarm epapagaton friprovide the desired

5\2{5& Lﬁ#‘t%ﬁé g)a%%ér)?% cﬁ\é u?%fdh astuied without ﬁ?gxt %@%ﬁ%ﬁgg. The

rs un a nitrogen

Thempeand wap chasctetitedns Glomdhhyﬂrbchlbﬂmdlte ldclatvas formed by
di Juted with ether, filtered fhrough celite .
d#é@ﬁ@?%&hs&ﬂdﬁ cthepek adyrealRg it exeRes ef uﬁgijI/EtzO to give an
MRfRGLAL PRI, 'vfﬂlﬁfijsycofllleé’é@b QIgémhﬁ%tﬁﬁP%aH%dﬂguh Et20
100% CH2C12 to give 4.0 g of esired product as a
beindalried an vatuonvP- 234 -—QS@C rm (E@)nmi(zel:@m@ intangigy): 276 (M-+H)*
|Eg sity): 344 (M++H) (100). 4) 6-Met hox

I perazi noquinoline HCL ON Dioxane _ 01( ON (N
NN (N i H t-BOC [0473] To a solution of
6- met hoxy-8-[1- (tert but oxycar bonyl) 4-

pi pera2| no] ui noI | Ste 4.0 in 20 nmL of
Di oxané ql éﬂl_ 1"053’@ ﬂlme?’;‘lﬂ]ﬁ?Xé%e. The
m xt ur @%b@x}@bﬁﬁylﬁdp%ﬁzm‘bom t enper ature overni ght. The

G 00~ 00

HzCO chO

[0493] A solution of 3-bromo-benzothiophene (commercially available, 0.232 g)
and 4-(4-(2-methoxyphenyl)piperazin-1-yl)piperidine (Step 2, 0.30 g) in
tetrahydrofuran was added sodium tert-butoxide (0.15 g), tris-
(dibenzylideneacetone)dipalladium(0) (Pd,(dba)s, 0.10 g) and 2-
dicyclohexylphosphino-2’-(N,N-dimethylamino)-biphenyl (CYMAP, 0.01 g). The
reaction was heated at reflux for 24 hours. It was then cooled and filtered through
celite. The filtrate was evaporated and purified by flash chromatography on silica gel
using ethyl acetate/hexanes to give 0.10g of the desired product. MP: 156-158°C; MS
(ES) m/z (relative intensity): 408 (M+H)* (100).

H) Preparation of 3-{4-[4-(2-methoxyphenyl)-1-piperazinyl]-1-piperidinyl}-
1,2-benzisoxazole

1) 1,2-benzoxazole-3-trifluoromethylsulfonate

OH 0S0,CF,

(CF380,),0
O e oy,
(0] (0]
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preci pitate was collected by vacuumfiltration,

di ssolved in water, neutralized with aqueous sodi um
woypdicnsssde and extracted with CH2CL2 . The conbBCnas82006/022719

organic layers were dried over anhydrous Na2S04,

filtered and concentrated on a rotary evaporator to

1004948 20G6/alcdRBSAuiRAT(- lﬁ@@@ﬁ%&%@?—lscﬁdﬁcﬁe@ & @. og)‘ in CH,Cl,

the desired product as a beige solid

VE20 E8)) aﬁﬂirletbylén”amq (ﬂég)nwwdﬁsl)i sommn pﬁmﬁ)uerqrwb;nesulfomc

gL R B G PRl e

Tfopose il inod theh pdulddArdd Walek.NBhé BAXERY wasdxitdcted with CH,Cl,.
avai l able, 4.0 g) in 20 nL of anhydrous

&h%ﬁ%!%f’hﬁ@a iwasied aueremhydioys Y askhz {iltergd and concentrated on a
ter

?1})89‘3%)8% Iy %%g\l’be% %)of Qf%@ﬂ@@%x%du& & 2Browd %ﬁ' WHich was used

2, idimddisdld ivplheny tiphasqivation edfulthebpurdfidakiyh. ( BI NAP, 0.1

g), tetrakis- (triphenyl phosphine)palladiun(0) (0.1 g)

and 1, 4- di oxo-8-azaspiro-4,5-decane (3,3 g). The

m xture was refluxed for 3 hours under a nitrogen

at mosphgr e. sThe 14 eRelkiRRyplBryhH-BipdRsidyie pfRAA1 1L P2

roon1tqu%g@gggﬁ diTuted wih ether, Tiltered through
cO

celitean ntrated on a rotary evaporator The
crude material was @zu—@urlfled by flash
f

chromat ogr ap&9:069 Si Wi Ng ne/ et hyl

acet a g give 3.0 dESLre as/a
bro @ NMVS (ES) niz (relative inté @7

( MtH) + (180)| 6) 1-quinolin-8-yl-pi perPal n- 4- one

+ BINAP, Pd2(dba)3 ag. HCL NN n u.. n O NaGQ-Bu N “Br
J [6493] 1,2-benz-isoxazole-3- trifluoromethyl sulfonate I(Step 1, 0.50 g) and 4-(4- .-

(2-methoxyphenyl)piperazin-1-yl)piperidine (Example G, Step 2, above, 0.514g) were
added to a cold suspension of CsCOs (0.92 g) in acetonitrile (6 mL) under vigorous
stirring. The reaction mixture was stirred at room temperature for 48 hours. The
mixture was then filtered and concentrated on a rotary evaporator. The residue was -
dissolved in water extracted with CH,Cl,, dried over anhydrous MgSO4, filtered and - . -
concentrated on a rotary evaporator. The desired product was purified by flash
chromatography on silica gel using ethyl acetate/hexane to give 0.34 g as an off-white
solid; MP 71-73°C; MS (ES) m/z (relative iptensity): 393 (M+H)" (100).

I) Preparation of 6-Chloro-8-{4-[4-(1H-indole-4-yl)-1-piperazinyl]-1-

piperidinyl}quinoline
N
OO
HN,_ cl

1) 1-(6-Chloro-8-quinolinyl)-4-piperidinone

cl N
=
N

N

Y

O
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O--j O [0475] To a solution of (4.0 g

8-(1, 4- D oxa- 8-azaspairo[ 4,5]dec-8-yl)quinoline (Step
W0.2006/18583% in 10 nL of tetrahydrofuran was addedTA8200k/022719

of 2N HCl. The reaction was stirred at room

tenperature overnight. The mixture was then dil uted

wi[0h96¥at eThis (ﬂiﬂﬂ)@ui@diwwg hﬂ&daﬂimeﬂﬂﬂmswdl&lﬂ‘ohmd@-emodﬁlumohne
and extracted with The conbi ned ani c | ayers

chepyiezier e Roamn Gyigie 49" 188 %%)W&aﬂ:wry tig sequsace and
o on& %@ﬁrgal Ath&d LYGbeAaIE s¥1{thés§se6 d%tﬂﬂglm 81 é)lperldln 4-

on a rotary evaporator an
10me\(E2ed GOBkéxﬁﬁl&SQ aBGXFé)USZ.@@Gm@BM@as ciftamh@asjasoﬁf@dute solid;

| ;
P:ﬁ%gﬁgé}sifgzﬁﬁ (CE( b failcyg)mtewty) (5631) (1\2151)+(J186 ative
6- l\/bthoxy 86{4 fl@l.&S quinolin |)-4-piperidinyll-|-
pi per azbny| G-Chloremstfidnkd-GH-indojq-4qy h;\_waaamﬁ&m CN

2) HC, tpiger@inyauipolineN N N H O H3CO:[0476] To a
solution of 0.247 g of

6- net hoxy- 8- pi p ra2|no qumollne(Step 4) in rrLof
di chl or oet ha S a Zﬁg.
d by

1-qui nolin-8 5Hi per| 'N one (

0.274 g of sofiumtria oxyboroh de and O
acetic acid.| _The reac nvvas stlrred at room
tenperature oNenii ght was quenched with 1N NaOH,

d ted C12. i
il Tl gL et ﬁ%wﬁf -Gyt B g SR 1. 013 2
S Wainf F @-pigd?£2iRE-BHisld (cornidrahilly K@i’laﬁl@dO flﬁ’hé)% eg nﬁIQ(EizE@;m 10
0. 200 desi red product. 194-19

gl Of gmhlomﬁéhanﬁt wasaddeyl 0.185 4 of(sndmnﬂrlawg}ybosyhydrlde and 0.1

o PP A 0, e ropeion ras iy ropm femperagprsymight. T vwas

piguenchad mith} ININaGIiH, Rad ardprbdidce i dk @iicead WithNiOH,(AN. The organic
phase was washed with water and dried over magnesium sulfate. The product was
filtered through 100 ml of silica gel using 100% Ethyl acetate, to give 0.070 g of the
desired product. Mp: 224 °C; MS (ES) m/z (relative intensity): 447 (M"+-H, 100).

J) Preparation of 8-{4-[1-(7-Fluoroquinolin-8-yl)piperidin-4-yl]piperazin-1-yl}-6-
methoxyquinoline (Table 1, # 24)

1) 7.8-Difluroquinoline (intermediate)




-G O/ | N\-/NF 1) 6-Fluoro-8 bronoquinoline NH

F 2mni trobenzene sulfonic acid F\ \ H2SO4 Ni Br
wenofe0453Y To a m xture of 2-brono-4-fl uoroani PCDAIS2006/022719

(comrercially available, 7.0 g), glycerol (7.0 g) and

m ni trobenzene sulfonic acid sodiumsalt (13.0 g) was

adua9s20 Tala wixtut® o2 Sudiflusioanitiae (i:oﬁmqsmiaﬁg avdileble, 3.57g),

reaction tenperature was raised to

50 .Cf 4 .
vearsh(as Bahupobege B A TR Sl (B1 ) was added

potpBRsBaR a0, T34 ougﬁ ?@%9135@ for 3.5 hours and

fithes abcﬂedl\aasronmulamlpdl:mmw Ttintal pbizv@H oaeu:icd: meadedwgictwitly50%
reci pitat ted b fil

B A B A v

2 5 it?i f%b-/{ drle§ ?821%(&1%?@# g@hdﬂaﬁd @61%!6%&&1&48 oh {r8fsy EVaporator to

Fl'uoro- 8-
- (giee #-1B gt afxyxdesived prodpetdas i light hmvnDSO@ds MS (E¥e m/E (refative

N B - -
B?%W@Q?g‘#\g:@g ﬁgznégﬁizg yf NG[\I?HJOFS- él-\l)br E:quuiB;Io:l iNne
Y

(Step 1, 2 rofuran,
added t#)j s(dBHadzl S d inOfine and 7-(1.4-
(Pd2(de¥H£;_0 045 g) soduuﬁLﬂéﬂﬂ_ékﬁﬁiiﬂQSfluﬂogynohne

2, 2' - bi ditdimeeiaied)phosphi no) - 1, 1' - bi napt hyl (Bl NAP,
0.044 g), 0.0529

tetrakis(triphenylLghas
and

5052 9)

[0499] A mixture of 7,8-difluoroquinoline (Step 1, 0.50g) and dioxa-8-azaspiro-
4.5-decane (5 mL) was heated at 120°C for 48 hours. The reaction was cooled to
room temperature, poured into water and extracted with Et;O. The combined organic
layers were dried over anhydrous Na,SOy, filtered and concentrated on a rotary
evaporator. The crude residue was purified by flash chromatography on silica gel.
Eluting with 30% ethyl acetate in hexane provided 0.39 g of 8-(1.4-dioxa-8-
azaspiro[4.5]dec-8-yl)-7-fluoroquinoline as yellow oil; MS (ES) m/z (relative
intensity): 289 (M+H)" (100).

[0500] The eluent was then switched to 50% ethyl acetate in hexane, which
provided 0.23 g of the regioisomeric 7-(1.4-dioxa-8-azaspirol[4.5]dec-8-y1)-8~
fluoroquinoline as a white solid; MS (ES) m/z (relative intensity): 289 (M+H)+ (100).
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tert-butoxycarbonyl - pi perazine (2.2 g). The m xture

was refluxed for 3 hours under a nitrogen atnosphere.
woheroriesssbi on was then cool ed to room tenper at BCEUS2006/022719

diluted with ether, filtered through, celite and

concentrated on a rotary evaporator. The crude

materi &y wasy. Pﬂplufot&ﬁlmmfé ﬁwp&ﬁulg-m%&%ﬁ&wemém

100% Cl2°To give 3.0 g of "the desired product as a

brown oil; M5 (ES) mz (relative intensity): 332

( M+H) + (100). 3) 6-fluoro-8-piperazinoqu:noline F\

\ F HC1 N Dioxane N CNJ ON MNbysNl H t-BOC [0479]

To a solution of

6-fluoro-8-[I-(tert- butoxyEaroonyﬂk 4-

pi perazi no]lquinoline (Step 2,.8.0 g) in 10 nL D oxane

was added 10 nmL of 4 N HO/pDi oxane. The m xture was

stirred at roomtenperature ni ght. The resulting

preci pitate was col |l ected by cuum filtration,

di ssolved in water, neutralized with aqueous sodi um

hydr oxi de and extracted with CH2C12 . The conbi ned

organi c layers 107 WD 2006/ 135839 PCT/ US2006/ 022719

rie S 2 r.ed T
ouR | Ped Gl BB 0TS ol g IR Gugrogpinatine

t liSteg@s i 78¢) fbdiabjldraﬁlraifKSOfnﬁL)Wasi ®1ds@hi. 2N Mueous HC1 (10 mL).

101-103C;, Ms (ES) mz relative intensity): 233,
m,hpbrqsuttmgg)ux P was stirred at 50°C for 3 hours. The réaction mixture was then

CBJ)IE& kP éﬁp%ra{t@reg#&ﬂéﬂ f,[_]ﬂ) 3. %‘N{la@ie%% NQWdyexﬁacted with

- 1-pi perazi nl IF'qui nol
NaEkifle ﬁmtat&; Mlayomﬁinbﬁb@nmﬂhﬁrs WefeNried over ﬁHyﬁt&ﬁl@]l\/IgSD4,
n of

o SR 00 goRispBa s ek i SrapREgrs iy o5Jdq prodpt was purified by

flash chromatography on silica gel using hexane/ethyl acetate to give 1.17 g of the
desired product as a yellow oil; MS (ES) m/z (relative intensity): 245 (M+H)* (100).

4) 8-{4-[1-(7-Fluoroquinolin-8-yl)piperidin-4-yllpiperazin-1-y1}-6-
methoxyquinoline (Final product)

[0502] To a solution of 1-(7-fluoroquinolin-8-yl)piperidin-4-one (Step 3, 0.26 g)
and 6-methyoxy-8-(1-piperazinyl)quinoline (Example A, Step 4; 0.26 g) in anhydrous
methanol (10 mL) was added sodium cyanoborohydride (0.11 g). The resulting
mixture was stirred at room temperature under nitrogen for 18 hours. An additional
aliquot of sodium cyanoborohydride (0.11 g) was added and stirring at room
temperature was continued for another 24 hours. The resulting reaction mixture was
poured into brine and extracted with ethyl acetate. The combined organic layers were

dried over anhydrous Na;SOs, filtered and concentrated on a rotary evaporator. The
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nmL of dichl oroet hane, was added 0.226g of

wo 2hpélisisgl i n- 8-yl - pi peri di n-4-one (Exanple Apc§i®Rofsn22719
above) followed by 0.274 g of sodium
triacet oxyborohydride and 0.1 nL acetic acid. The
reaction was stirred at roomtenperature overnight. It
wagudisodive tvas putified by Naﬁ-d:hranaltogmphp podilict gmhssing
extracted with &g (51 an phase was
el alEIOng (ISP LR SN PRSP PRy e s
pr f

F ey onsbNa A1ch IR ing L PERELDIo Brotlde ERP grayelow

| ][sbﬁﬂsMSXES) A2 (16 Metive InkensPO Y72 [M48D} (1&). Prepar ati on
0
5-K) 69160rd-§-{4-[ ¥ (-Buoidguinolingy -)yi)inpurhﬂnazylﬂpib}mahmilper

| diitydinolikt(Iaeld Ne28nd | nt er medi at es
CS‘E}“F [ 'uoro-8 chl orogw noline FN C [0482] To a

m xture of (5.0 g)_2-chloro-5-fluoroaniline
(commercial ly avajfable, 6.0 g), glycerol (6.0 g) and

m ni t robenzene sul¥.om d sodiymsalt. (11.0 g), was
HZ%S%/ 21
opwhses T Lac

108 WD 2006/ 135836 ,r.‘ 20 M of
Cfor 2 hr. The m

70 % sul furic aci

was raised to 140

cool ed, poured o ice water and filtered through
celite. The filtrate was neutralized with NaOH and
extracted wth CH2Cl12. The conbined organic |ayers
wer e dr ed oy n a
rotary gvap01 @E@pﬁiﬁgﬁumﬁ%ggﬁgr&%{ g rcﬁge%})by
flash chromat ography on silica gel using 100% CH2C12
to give 3.7 g of the desired product of a yellow
solid;, MP = 74-76C, M5 (ES) m =z ative intensity):
182 (I\/H-H)+ (100) 2) 8- (1 4-Di

oowyTnoline F HF

[0503]  To a solution of 7-(1.4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-fluoroquinoline
(Example J, Step 2; 1.30 g) in tetrahydrofuran (60 mL) was added aq. 2N aqueous
HCI1 (10 mL). The resulting mixture was stirred at room temperature for 18 hours and
then heated at 60°C for 5 hours. The reaction mixture was cooled to room
temperature, poured into 1N aqueous NaOH and extracted with ethyl acetate. The
combined organic layers were dried over anhydrous MgSOy, filtered and concentrated
on a rotary evaporator. The crude product was purified by flash chromatography using
hexane/acetone to give 0.89 g of the desired product as a yellow solid; MS (ES) m/z
(relative intensity): 245 (M+H)+ (100).

2) 6-Fluoro-8-{4-[1-(8-fluoroquinolin-7-yl)piperidin-4-yllpiperazin-1-
yllquinoline (Final product)

[0504] To a solution of 1-(8-fluoroquinolin-7-yl)piperidin-4-one (Step 1, 0.25 g)
and 6-fluoro-8-(1-piperazinyl)quinoline (Example B, Step 3; 0.25 g) in anhydrous
methanol (10 mL) was added sodium cyanoborohydride (0.11 g). The resulting
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+ CYMAP, Pd2(dba)3 / ONIT \ \ N Q NaGx-Bu NC OWL)

O [0483] To a solution of 5-fluoro-8-chloroquinoline
wO30mn348391. 12 g) in 20 nL of anhydrous PCT/US2006/022719

t et rahydr of uran, was added 0.085 g of

tris(di benzyli deneacet one)di pal | adi un(0) (Pd2(dba) 3,

0. @8ktuf) wasssdiied it teih tddniepatiefor (©Oh8ds gAn additional aliquot of

2-di cycl ohexyl phosphl no-2' - (N, N- di et hy| ami no) - bi pheny

| fmpyanapopdyd g}ie (Q1Q12) was added and stirring at room temperatilre was

1’é"orﬁin$fa(@ idt d’xﬁé@éph%ﬁ s OTHE ? 9&01{ ﬁn;&?re%as drﬁhfﬁhﬁﬁrﬁ‘a and

was refluxe Rodr s un a ni roge ere

Thextra et witnetity Xdogtage. Welse ctd]ﬂﬁn@rb@igenic ﬂayerma&re drled over anhydrous
te erature, diluted with ether, filtered_throu

P28O:a filiered 384 RPRosnlated AN A TPHEREVAPORdp g capde Prﬂ@ict was
cr I
o
acddsaeé praulugi asen Gff- Zﬂﬁtegsohﬂ whieh eas icomertpd taliic triydraghloride salt in

b{éﬁ;@?é&?% et?er usmg (IR/H-I?ZII)EQ ongrg\r)i e b)i)l : g azssagyellow solid; MS

&éﬂ%&\ﬂh&&fc@ﬁ%@ﬁ’eﬁﬁf 416(9 oy.4-one F F ON aq.
B e G805 2000, 135839 bCT/ Us2006/ 022719

[ J . | 8- -1: -1-
ﬁ rggﬁN,; ﬂh%ﬂ mohggl ﬁ:ﬂ erqozm yl)gllﬁrbddlrl (}q{llr}nol i
? 1 1 tetrahydrof uran/ 2N
aqueous HCl was stl rred at room tenperature
overni ght. The reaction mxture was dil utg&sw th
wat er, nade basic .| N aqueous NaOpt—=qd extracted
i i fed organic |ayé

Mere dried

over anhydrous MySQte{{il yered apt~conges{rated on a
rotary evaporator v M N ‘
e
0
kN
1) 8-Bromo-3-iodoquinoline (intermediate)

[0505] To a solution of 8-bromoquinoline (commercially available, 1.0 g) in
glacial acetic acid (6 mL) was added portionwise, N-iodosuccinimide (1.08 g). The
resulting mixture was stirred at 70°C for 18 hours. The reaction was cooled to room
temperature and concentrated on a rotary evaporator. The residue was taken up in
CH,Cl; and washed with saturated aqueous NalHHCO3 and brine. The organic layer
was dried over anhydrous Na,SQy, filtered and concentrated on a rotary evaporator.
The crude product was purified by flash chromatography on silica using hexane/ethyl
acetate to give 0.74 g of the desired product as a white solid; MS (ES) m/z (relative
intensity): 334 (M+H)" (100).
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1.68 g of the desired product as a yellow solid, which
was pure enough to use in subsequent ructions; M5 nmz
wWo 2006h 3548 H] +. 4) 5-fl uor o- 8-{4- F4- (8- qui nol i NPCT/US2006/022719
| pi perazin ly 1-1-pi peridi nyll-quinoline F NN ONN
1) NaBH(QAc)3 CND _ NN\ / ~I -CN/ F H O[0485] To
a sol utgyon @-B@Qﬂ;@@—@ﬂﬁﬁoromethyl)gumohne (intermediate)
1- (5-fluoro-quinolin-8-yl)-piperidin-4-one (Step 3,
0. 22g) and 8-pi perazin-1-ylquinoline (OGruz, et al., J.
Med. Chem 45:4128 (2002),. 0. g)cpas added of O. 19 g
sodi umtri acet oxybor ohydri ii [0. 1°nmL acetic acid.
The reaction was stirred aj ¥t enperature
overnight. It was quenched IN NaOH, and the
product was extracted with €H2Cl2. The organi ¢ phase
was washed with water and dried over nmagnesi um
sul fate. The product was filtered through 75 m of
silica gel using 100% Et hyl acet to give

086 ' v (5wt ficgidk BT o) was
’t?fc@? Zlh%@f Iﬁélg r(‘sle'u}n '5%1(} 8O0 udell R QQ@{ %Eﬂrﬁ&l Hfight green color.

1- pi per azi ny
piThercodiedsblidj uiase ias sudgendddNin Nnhpﬂxpﬂﬂﬁapetﬁylparrsbﬂmbnz)fﬁ mL)

Aand efruelyy &bt GicsntugBLRE [oogh P aSER iR
( Qﬁﬂﬁ&bﬁieﬁiﬂ Ynﬁ%ﬁi}llﬁﬁhélo 1)1 Frhetfesu@n%%&tmm@@dﬁad at 50°C for

27 g of "sodium’triacet oxyborohydri de and 0. 2nL
ad@thoyrSachm mixfire wasdben envledhio ropinrtemgergture geghpoured into 15%

gR “gtl‘g? (}ﬁ\é{%v\ﬂgegl exﬁag%gp@%%kjﬁh%%gﬁke organ’led with

p h%@r avd briva sdiréed] dvkd My ROONA,388 3A1EET AhB2GHeN DALY 38 a rotary

evaporator. The crude product was purified by flash chromatography on silica gel

using hexarne/ethyl acetate to give 0.24 g of the desired product as a brown oil; MS
(ES) m/z (relative intensity); 277 (M+H)" (100).

3) 8-(1.4-Dioxa-8-azaspiro[4.5]dec-8-y1)-3-(trifluoromethyl)quinoline
(intermediate)

[0507] To a solution of mixture 8-bromo-3-(trifluoromethyl)quinoline (Step 2,
0.22 g) in anhydrous tetrahydrofuran was added tris
(dibenzylideneacetone)dipalladium(0) (Pda(dba)s, 0.03 g), sodium fert-butoxide
(0.085 g), 2.2’-bis(diphenylphosphino)-1.1°-binapthyl (BINAP, 0.02 g), tetrakis-
(triphenylphosphine)palladium(0) (0.037) g) and 1.4-dioxo-8-azaspiro-4.5-decane

(0.14 g). The resulting mixture was stirred at 70°C for 18 hours under a nitrogen
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with water, dried over magnesi um sul fate and

evaporated. The product crystallized to give 0.200g
wohodshessdesi red product. Mp: 256 C, M5 (ES) ni PCT/US2006/022719

(relative intensity): 412 (M++-H, 100). E)

Preparation of

8- dthobphe(a?, Bhaticagtitnowds thebeovtad i rhjoth rRxgreatireydilutdd with CHyCl,,

i perazinyl]-1-piperid I OON
p léered ﬂﬂ(lj())/lhghs(&hgﬁ @pqsirfloglfsenr%ra% g%lnn 2 r(I)th%I evaporator q}lﬁe crude product was

LA A R e

0. 2abthg dofirdd-groghent ag & beigd s@id; DSBS vetn &elaGhe indensitykt399
al 'bll]l+fi/8® Chem 48: 3467 (2005), 0.226 g) foll owed
y(M » of sodiumtriacetoxyborohydride and 0.1 nL
acetic acid. The reaction was. stlrred at, room .

t enper abur e dlé ) qthylage |
and the product’ vvas extract ed W|th CH2C12 The
organi ¢ phase was washed with water, dried over
magnesi um sul fate and evapoy at ed. (;gl_lge product
crystallized to give O. 14 ™%yt hed desi red product.
Mp: 226 C M5 (ES) mz (reélgtiyesintensity): 431
(Mr+-H, 100). F) Preparatibn ©
5-fluoro-8-{4-[4-(5-fluor benzof uran- 3-yl)- 1-pi pera
zinyl]-1- piperidi nyl}qui&ilrane F 1 ~1 rr-\N( NF
O~ N 1) o

4- (5-fl uor obenzof uran- 3-yl Ydpi perazi ne-1-carboxylic
acid ethyl ester FF/ \ | ~~ (O-TiCL4 00 | /~\

O/ OO+ HNN\~ CHC12 O N-/ O [0488] To a
stirred solution of Tid4 (1M solution in CH2Cl2, 7
m[P568ld 3 saludeneffeizétinxars-8zaspioldcded-aml)-3et al .

oo R0 5 ST T T et et i
chidai@ué 2RO (ML) and then stirred at 40°C for 18 hours. The mixture was

cooled to room temperature and concentrated on a rotary evaporator. The residue was

taken up in CH,Cl,, washed with water and brine, dried over anhydrous Na;SOy,
filtered and concentrated on a rotary evaporator to give 0.11 g of the desired product
as a yellow oil; MS (ES) m/z (relative intensity); 295 (M+H)+ (100).

5) 8-{4-[4-(6-Methoxyquinolin-8-yl)piperazin-1-yl]piperidin-1-yl}-3-
(trifluoromethyl)quinoline

[0509] A mixture of 6-methoxy-8-piperazinoquinoline (Example A, Step 4;
0.0825 g) and 1-[3-(trifluoromethyl)quinolin-8-yl]piperidin-4-one (0.1 g) in methanol
(5 mL) was treated with sodium cyanoborohydride (Step 4, 0.032 g). The resulting
mixture was stirred at room temperature for 18 hours and then concentrated on a
rotary evaporator. The residue was taken up in CH,C,, washed with water and brine,
dried over anhydrous NaySQOy, filtered and concentrated on a rotary evaporator. The
crude product was purified by flash chromatography on silica gel using hexane/ethyl
acetate to give the desired product, which was converted to its dihydrochloride salt in
using 1N HC1/Et,0 to yield 0.035 g as a yellow solid; MS (ES) m/z (relative
intensity): 522 (M-+H)" (100).
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at -10C, ethyl- |-piperizine carboxylate (conmmercially
available) (3.9 g, 35 mol) was slowy added. After
woOhercadsi3pi on, the reaction m xture was war medPCO/USSIN22719
tenperature and slowy refluxed for 24 hours. After
cooling to roomtenperature, the 111 WD 2006/ 135839

PQE) SRR 2R(4-91-(qEinshn-SylHRthyIEpaiEe- Myl higerdizin-1-
a%ﬁ@ﬂﬁol’?@( Tabltel, @ &gni ¢ | ayer was separated and the
adueous | ayer was extracted with chloroform The

conmbi ned organic |layers were washed well wth water
and dried over anhydrous MySO4, then filtered and
concentrated resulting in a brown oil.. Yield: 3.5 g,
(60%; M5 (ESI) niz 293 [Me- H+. 2) ,
4- (5-fl uorobenzof &y a'3-yl ) - pi perazi n F%/ \ Q) Na
OHZ r-\ ~/ [-\/OY w’"lm\ Cé, @1 NANA O [ 0489]
4- (5-fl uorobenzof , ¥I )/ Pl i ne- | ’"tar boxylic
acid et hyl esterdégtep 3 g) was dissolved in 95%

et hanol and 3N aqueous sodi um hydroxide (25 nL) was
added. T',.-~ reaction mxture was stirred at reflux
for 24 hours. The m xtu re was then , cooled to room
tenperature, concentrated on a rotary evaporator to

renove he t ha F .
conbi ne1 a1 SYAEUS! L )piDoraz i L=O-1NELHOX YquINQ
over a AL filtered and concentr at ed on a

rotary evaporator The desired product (0.8 g) was
obtained as a brown.oi| and was used vvlthout further
purification; M (E¥# ; '

( MtH) + (100). 3)
5-fl uoro-8-{4-[4-( yor.g-1 shenfo

l'y)-1-pi perazin. | w tnoline F FF ON
1) NaBI—BCNVNH+~‘[O4 To a solution of 0.200 g

of 1-(5-fluoro- qwﬁQIln -yl) - pi peridin-4-one

[0510] To a stirred mixture of 6-methoxy-8-piperazinoquinoline (Example A, Step
4, 0.24 g) and 4-benzyl-1-piperidinone (0.20 mL) in methanol (12 mL) was added
glacial acetic acid (0.06 g), followed by sodium cyanoborohydride (0.123 g). The
resulting mixture was stirred at room temperature for 18 hours. The reaction was then
concentrated on a rotary evaporator and re-dissolved in CH2Cl,. The solution was
washed with water and brine and then dried over anhydrous Na,SOy, filtered and
concentrated on a rotary evaporator. The crude product was purified by flash
chromatography on silica gel using hexane/ethyl acetate to give 0.23 g of the desired
product as an off-white solid; MS (ES) m/z (relative intensity); 417 (M+H)+ (100).
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(Example C, Step 3, 0.20 g) and 5-fl uoro- 3-piperazi no
woz@&s‘%@is@r an (Step 2, 0.20g) in CH2C12 (10 mMpLrWASe06/022719

added sodiumtriacet oxyborohydride (0.224 g) and 0.02

rrL acetic acid. The reaction was stirred at room

tenperature overnight. It was quenched wth I N NaCH,

and t he) pr odudethors-3axtpipaidial4wilpipe@dclt- 2 qdihelinr @atermediate)

phase was 112 WD 2006/ 135839 PCT/ US2006/ 022719 washed

with water and dried over nagnesium sul fate. The

product was filtered / rough 100 ML of silica gel

usi ng 50% Et hyl acetafe /NHexanes then 100% Et hyI

acetate to give .100 g=ef th eS| reeproduct .

187-189C, Ms (ES) m z [\ll ve N tenrstlﬂty) 449

(Mr+-H, 100). G Prep ‘|on

1-[1-(1- benzot hi en-3<;{n) 4- pi peri di nyI] 4-( 2-

nmet hoxyphenyl ) pi perazisne [Table 1, #18] Nu \ / H3CO

1)

4- (1-Benzyl | pi peridin-4-yl)-1-(2-met hoxyphenyl ) pi peraz

ine NO/-\ - NaBH OAc)3 + HNN | \ H CO H3CO

[ paziu]] Sodisohutibn iof 84 €% pourydpipenidice-ypip@agp-hngld-6added

E%ietzﬂc?f&%“n@?ey%q? oo oS BER e Rt eeSerams 0 Al nppabyrous
I%l@l%ﬁ)S AlPwds stﬁ@@lza‘!! keffrxFoP € hbelo ”Hle(t@mmv@isaiobbéd to room
avai 18. 93 in CH2Cl12 (300 nL) at_room

t éfrrpmr@tnm and thesl ¢qm@dra@6;d @l arqtatly exeRAIROr. aEhereslugas taken up
Th

¢ &F gloREHR a3 it i $BRFiraeB B 035 IOURY gt at xoom
bYGIﬁpdrﬁflilpH foad (ﬁbtui OrhebsulSig tehet@rwadeomoertraiaHE0s rotitpe
organi c ayer was separ

o@té?POé%fHS; a%’l@a PRy s@&nolf ?Ir;jgr SHH&g em &fﬁr 35 an%tﬁS

r ‘Péa%ﬁ}fn %@??&@E&{ ch@atgg'i 31“? a r@)tlaiey 8epblags ard %Qfﬂﬁitonédlz@et@vseen

as an o te solid was used with
f lﬁHzlﬂ-‘H andpltN ducons Ne@H. T Qrgarp@)hilydr weswathad d‘dtbe‘f/ﬂ@é gud then

di §t§g?‘ X aﬁg hllfeag rglv%}g:éyﬁllrﬁh%&ﬁ% }l\ﬁﬁrgd £t ‘Ee g xlgcrc]ag%atted on arotary .

Rtof X’Pl%%’ru@ef prodiet wislpuE2ObY flagh vieomaitigidphyal dilica gel
c was col lected by vacuumfiltration, washe

Eﬂlﬂ@g&ﬁwl deatate/ meshapalieric, NH4OB5g gived3Ee of e des )requgo&ct asa -
(el I MEMSER) B8 Y1896 intensity); 326 (M+H)* (100).

3) 6-Methoxv-8-{4-[1-(quinolin-8-ylmethyl)piperidin-4-ylpiperazin-1-

yl }quinoline (final product)
[0512] To a mixture of 6-methoxy-8-(4-piperidin-4-ylpiperazin-1-yl)quinoline

A

(Step 2, 0.06 g) and 8-(bromo)methylquinoline (commercially available, 0.055 g) in
anhydrous dimethylsulfoxide (5 mL) was added anhydrous K2COj; (0.051 g). The
resulting mixture was stirred at 70°C for 18 hours. The reaction mixture was cooled
to room temperature and partitioned between ethyl acetate and water. The organic
layer was washed with water and brine and was then dried over anhydrous NazSOyq,
filtered and concentrated on a rotary evaporator to give the desired product, which was
converted to its dihydrochloride salt in CH,Cl, using 1IN HCI/Et,O to give 0.31 gof a
light yellow solid; MS (ES) m/z (relative intensity); 468 M-+H)* (100).
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(MtH) + (100). 2)

4- (4- ( 2- Met hoxyphenyl ) pi per azi n-1-yl ) pi peridine ~\ -
wWol2006Rd#39~~ NO-N , - / \ 0 HNQ CN\ | \~ BOTSR®6/022719

H3CO H3CO [ 0492] A solution of

4- (1-benzyl pi peri di ne-4-yl)-1-(2- met hoxyphenyl ) pi per az

i D ( Preparhtion Of 8-{d)[1+(8-quibhalivyl)-4-p2feridinyld-dat ai ni ng

acetic r9zintBqiinblings hydrogenated 113 WO
2006/ 1%@ 1P US2006/ 022719 over 10% pal | adi um on
car bon g) at’ 50 psig on a Parr apparatus for 12

a rotary evaporator. : titioned

bet ween chl or of or m and“sat'ur‘at ed~aquedus NaHCO3. The

conbi ned organic |ayers were dried over anhydrous
filtered and concentrated_on. a rotary

N%Qii@ﬂ at oYsing ttpa(syml@é methagis descaiped i B Pguiops e;iagn]gﬂe@ﬁ (piperazin-
pl}FﬁHugx\gc\ﬂ(h?f o e9 \A?SM&? %‘zfelw Bfglgf gct ei?%ﬁd 1- q&nnohn -8-yl-

was c ized as the
diphpesidatiHos (Emrﬁ[ﬁé IA, SWplSQ hbovas wens raacte&byvuhdsoésm Vi ng

| RMEEP SR 0 .6 fhe Bt oioh et B ORI ST 194~
36?'1\%@%&@%1)%@6\1&%%&1 35 lak gg%mvpgmgd with Et20

r'ied vacuo, (ES) nz/z

Q). - Jn%% ot % §. 44 Ehg)g‘&%g ulngl)inyIE -1-piperazinyl]-1-
}rﬁﬁ% Bﬂ ﬂ?\“f’gf‘ﬁg? BE&E% Ir—IINDI n¥/ ?Q) NQ- NCN- ~) 1?s

H3CO H3CO [ 0493] A sol gt on of 3 bro 0
(commerci al ly avai |l abl M. 232

G-L 5 d

hours. The catal yst was\renoved by #iNtration through
Celite and the m xture, was cqncentrated to dryness on

-\ enzot hi ophene

4- (4-(2- met hoxyphenyl) /azt\ 1- er| dine (Step

2, 0.30 g) in tetrahy f Urah : sodi um

tert-butoxide (0.15 gy, tris- °'

(di benzyl i deneacet one) di pal | adi um(0) (Pd2(dba)3, 0.10
and 2-

9 1) 6-Chloro-8-aminoguinoline

;/ \;N ;/ \;N
Fe
NO, ————— NH2
AcOH
Ci Cl

[0514] To a hot suspension of 6-chloro-8-nitroquinoline (Mosher, et al., Org. Syn.
27:48 (1947), 0.8 g) in a mixture of ethanol/glacial acetic acid/water (2:2:1, 25 mL)
was {added iron powder (0.5 g) portionwise. The resulting mixture was stirred at
reflux for 1.5 hours. The reaction was the cooled to room temperature, filtered
through celite and made basic by addition of solid Na;COs. The aqueous mixture was
extracted with Et,O. The combined organic layers were dried over anhydrous MgSOs,
filtered and concentrated on a rotary evaporator to give the desired product (0.5 g) as a

yellow solid; MP. 70 — 73°C; MS (ES) m/z (relative intensity) 179 (M+H)* (100).
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di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) - bi phenyl

(CYMAP, 0.01 g). The reaction was heated at refl ux
wbaoo624sd3ours. It was then cooled and filteredpCifusugho22719

celite. The filtrate was evaporated and purified by

flash chromat ography on silica gel wusing ethyl

acet at ehhexaf€hldro-Sgpiperaginilogl-afinslie desi red product.

MP: 156-158C, M5 (ES) nx/z (relative intensity): 408
(MtH) + (100). H) Prepaxati on of 7\

3-{4-[4- (2-nmet hoxypheay! ) - leRiuper asiyyl 1=1- pi peri di nyl
}- 1, 2-benzi soxazol e H

1, 2- benzoxazol e- 3-t A T1 uoronet hyl s on OH OsQ2CF3

Nd%crssog) 20 1 \ N 414 WD 2006/ 135839
PA9ALE2 00 8rayping-pachlgrogqwindlinka(Stepch 10 9sg)l andibistcllopsthg))amine

oS Bl P TR G b i b Rl i
t riifdrond srEthf anEReC o gaysarihyg deadclen Gas Qoddd tdro erature,

(10 nmL) dropwi se with. The reaction was stirred at )
d’fﬂ“éﬁﬁj)ew’fﬁ]é) Wwiateg gad exfeastedovitieHt2On tIdejagaeqpstnbiase wifemade basic by

m . r i . i .
B AASERRIASS L Bich R giep ELEE PASGMin igic tayer
conaredticdbed anhydrous NoS0y,, filtapdaad osncentrged en 3 rétagy dfaporator to
the desired product  as brown _oil, which was used .
i rﬁ%ﬁ%atdswgﬁd\ﬁoe@ma?d @R siaser yelaw ssmiplidi M(ES) m/z Grelative
pliﬁﬂeﬁéiﬁ@?Zﬁ@FM@* éoog- f 4- (2- met hoxyphen | ) - 1- pi perazin
| pi peridi ny{-1, 2- benzi soxazol e OCH3 0- SO2CF3 6Nr

SN ) NOPfparadb SR inyl)-1-piperazinyl]-
( ét ep 1, O.

(2- met hoxyphen Ri perazin-d-yl ) pipsridine (Ex le G
Step 2, abov4+g e Meeded a cold N\_
suspensi on of CSCTB (0792 g) in ac 0 ey )
under vi gorou tirri ng;w;The reg@tion m xture Was

stirred at roo enper a e for 48 hours. The

[0516] Using the synthetic methods described in previous examples, 6-chloro-8-
(piperazin-1-yl)quinoline (Step 2) and 1-quinolin-8-yl-piperidin-4-one (Example I,
Step 1, above) were reacted with sodium triacetoxyborohydride to give the desired
product as an off-white solid; MP. 269 — 271°C; MS (ES) m/z (relative intensity) 493
M+H)" (100).

P) Preparation of 8-{4-[1-(6-chloro-8-quinolinyl)-4-piperidinyi]-1-
piperazinyl}-6-fluoroquinoline (Table 1, #5)

m (D/CI NaBH(OAc); 8 8
W D VAR N
ENJ ;:j F \_/ \<:> Cl

N

o

[0517] Using the synthetic methods described in previous examples, 6-fluoro-8-
(piperazin-1-yl)quinoline (Example B, Step 3, above) and 1-quinolin-8-yl-piperidin-4-

one (Example I, Step 1, above) were reacted with sodium triacetoxyborohydride to
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m xture was then filtered and concentrated on a rotary
evaporator. The residue was dissolved in water
wextreactssd wi th CH2C 2, dried over anhydrous Mg8OHS2006/022719
filtered and concentrated on a rotary evaporator. The
desired product was purified by flash chromatography
ongsielthadesiyed presliicipsatwiyite satids MiPe 2 5@ x 268°Q; M§i(ES) Az3fklative

g as_an off-white lid, MP 71-73C, M5 (ES) nz/.z
(r&t%ﬂsﬂx)el"{"nd‘\@h@ t@/?&‘ 393 (MrH)' (100). 1) Preparation
of 6-Chloro-8-{4-[4-(1Hindol e-4-yl)-1-piperazinyl]-1-
pi peridinyl}quinoline NY\ \ N/-\ NNHNC 1)

b s i

conpountl *Was nown
(Lachow cz g \al ., Rocz.

8- br ono- 6- chl or oqui nol i \
Chem, 40:1848 (1966)) g a synt het\| c )sequence and

reagents identical to,tlosSe descr t he

synt hesi s of 1-qui nol ?Inylmﬁfn 4/ one (Step 5,
Exanpl e A, above). The conpound was obtai ned as an
off-white solid; M. 223-225C, M5 (ES) niz (relative
i ntensitly): 2€hlgriv8-itrifladOMethyRulfonyloxy)quinoline

6- Chl or o- 8- {4- 14- (1H-i ndol e- 4- | pi perazinyll-1-

pi peridinyl } quinoline NE + W\~ (N) NHN 3 C
X
N/

0S0,CF

r=$C

[0518] To a suspension of 5-chloro, 8-hydroxy-quinoline (commercially available, .
8.95 g) in 100 m! CH,Cl,, TEA is added (20 ml). The mixture becomes homogeneous -
and is then cooled to —15°C. The suspension dissolved, then cooled to -15°C. A
solution of 21.1 g of triflic anhydride in 50 ml of CH,Cl,, is added drop by drop with
cooling. After complete addition, the reaction was stirred at -15°C for ¥4 hour; The
reaction was diluted with CH,Cl,, washed with a solution of NaHCOs3, then with water
dried and the solvent was removed to give 15.0 g of product. MP: 80-83 °C. MS (ES)
m/z (relative intensity): 312 (M*+-H, 100

2) 5-Chloro- 8-[(4-tert-butoxycarbonyI)-piperazin-1-yl]quinoline

Cl

A

P

T N
()

t+-BOC
[0519] To a mixture of 5-chloro-8-(trifluoromethylsulfonyloxy)quinoline (Step 1,
4.0 g) in tetrahydrofuran (30 mL), was added 5.9 g of cesium carbonate (5.9 g), 2,2’-
bis(diphenylphosphino)-1,1’-binapthyl (BINAP, 0.36 g), palladium acetate (0.12 g)
and fert-butoxycarbonylpiperazine (2.8 g). The mixture was refluxed for 5 hours. The
reaction mixture was then cooled to room temperature, diluted with Et,O, filtered
through celite and concentrated on a rotary evaporator. The crude material was

purified by flash chromatography on silica gel using CH,Cl, to give 2.4 g of the
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HJI O[0497] To a solution of
1-(6-chloro-quinolin-8-yl)-piperidin-4-one (Step 1,

wO 204/1g3839 and of 4- pi perazi no-i ndol e (comer ci aLTYS2006/022719
avai | abl e, 0.100g) in 15 nL CH2C12in 10 nlL of
di chl or oet hane, was added 0.137 g of sodium
tri dsstdpiodacialydofiwhiansblid; p. TR7aC 8IS EHGHhE (relfife intensity):
reaction wags stirred at roomtenperature overnight. It
vvas3480ft%'\’¥éhéélo%th 1IN NaOH, and the product was
extracted with CH2C12. The organic phase was washed
with wat®r an2tChidred8-piperazineguigelinen sul f ate. The
product was filtered through 100 m of silica gel
usi ng 100% Et hyl acetate, to gfve 0.070 g of the
desired product. My 224 C y) mz (relative
intensity): 447 (Mt+-H, 100). NPr epar ati on of
8-{4-[1-(7-Fluoroquinoli n-8-y|_|[ Ei peridi n-4-yl ] pi perazi
n-1-yl}-6- nethoxyquinoline (THble 1, # 24) 1)
7,8-Difluroquinoline (internediate) F, F 116 WD
20q652858390 B%Md@ﬁQ»@Qlcﬂﬂﬁc?—]@[ﬁ4b@ﬁ3§110}§5}%1‘[30@1§—’p§ﬁ;e?32@ﬁ-1~

abl e,” 3°579),

2,3-difluoroaniline (commercially avali
gl yhlapiolips (Sep §)2.2 8 in dioxane (bhardlewes alded ¢V HGlkiiakane (5 mL).

SOG : . ) ded dropw se, 70% H2S04 . .

(0 B, ol Bk Dol G{oPREHE Thd Poied Bipiate was
andollédiahby otuath filoration dissGIVBE frad e mdde BAGS vaolidl NaHCO; and
over ice w\g},ﬁgﬁ{bas' wi th 50% aqueous NaOH and

ex e #pdhe vombivshbratai laygaiees drigfeaver artryelrous
wal§§0,, Witehe ndencdhed oﬂ\ﬁ%ta?? deff)trogéf% t?%?%jl ?%q)gf ttcl)er desired

concentrated on a rotary evaporat or 9]

cn@refust asstbromndent-salsd; MS (B mhr (ealati vedhiedsityyB24ESI+H)" (100).
mz (relative intensity); 166 (M-H) + (100). 2)

8- (14- Dddxa- S-Galaspd{a{4-(SlgdBoli8yly4) pifeddib@N-Apib&arin R quinoline
and 7-(1.4- D oxa-8-

azaspi ro[ 4. 5| dec- 8-yl ) - & Y uor oqui nol i e\

(Internmediates) (. N an 7\
NL/"@N

Cl

[0521] Using the synthetic methods described in previous examples, 5-chloro-8-
(piperazin-1-yl)quinoline (Step 3) and 1-quinolin-8-yl-piperidin-4-one (Example A,
Step 5, above) were reacted with sodium triacetoxyborohydride to give the desired
product as a beige solid; MP. 201 — 203°C; MS (ES) m/z (relative intensity) 459
M+H)* (100).

S) Preparation of 2-methyl-8-{4-[1-(8-quinolinyl)-4-piperidinyl]-1-
piperazinyl}quinoline (Table 1, #10)

@” " (O~
u -

o]

[0522] Using the synthetic methods described in previous examples, 2-methyl-8-
(piperazin-1-yl)quinoline (Oruz, et al., J. Med. Chem. 45:4128 (2002)) and 1-quinolin-
8-yl-piperidin-4-one (Example A, Step 5, above) were reacted with sodium
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Q[0499] A m xture of 7,8-difluoroquinoline (Step 1,

0. 50g) and di oxa-8-azaspiro- 4.5-decane (5 nL) was
woeatoadssad 120C for 48 hours. The reacti on wasPComiSeme6/022719

to roomtenperature, poured into water and extracted

with Et 20 The conbined organic |ayers were dried

oMgicetolberohyaridiedIHe theidesitsdgtoditd af @ TR Hrbwh 86mPEoIRL; MS

rotary evggorator The crude residue was purified by
f|@§hmém6r@1 Yeolgteapity) 458 (M#H)cél%al Eluting with 30%

ethyl acetate in hexane provided 0.39 g of
8- (1. 4-di oxa- 8-

o et ?&é}%ﬁ(ﬁé’g;ﬂf (et s ppetimgti-

(100). S‘@G]“y switched to 50%

et hyl acet atg in hexan which pr |ded 0. 23 f t he
regi oi soneric =~ NABH(OA

7- (1. 4- di oxa- 8~az2as pi m. 5T dec- @b

fl uor oqui nol i ne\as a mh sol i d;

(relative intehsity): (M+H)+f'100) 117 WO
2006/ 135839 P USZOOG/ 022719 3)

8] SOLS AR s et

8-(piberbz - byBg@nalizs(@xampl G) s:llep:z 8}by)lve}}aiﬁdfll—qmnmiqus-lybplp&ndm -4-

Zd’&é 2&‘7;%“1321:9_ ﬁl §7 - @Qé)‘{r_]qéjtw(%t(é%g gl %thl‘l[lq%g lﬁiggrtﬂc?l?oﬁ}\gﬁ)mhydnde to

Mgk th€ d&‘ﬁﬁdsﬂré(ﬁfcﬁgs @tvhﬁ@ Soll®@MB Joour 511°¢he1s EaHLLL grelatlve
mxture was cooled to room'tenperature, poured

i Amtgnsitys 459 éMtieru@Oﬂbm and extracted with ethyl
acetate. The conbined organic |ayers were dried over
anhydrous I\/gSO4 filtered and concentrated on a

rqtary .ator rud ct. wa rified by .
f RaSh” PR Rn L, h{ﬂtﬁrg’ ﬁg%-g AmigetiginktsLaptprE-5-
acet atért‘ " %ﬂi xqpnigo d2) eg product as a
yellow oil; M5 (ES) mz elatlvelnt : 245
(M:tH) + (100). 4) 8- 4-
1- (7- Fl uor oqui nol i n- 8-y Q P)-F
azin-1-yl 1-6- met hoxyqui Mdl | (Fi product) C _-
rv ra/ [0502] To a solution of
1-(7-fluoroquinolin-8-yl)piperidin-4-one (Step 3, 0.26
g9) and)6- n8tByomors riflopinpaetylayindlins nol i ne (Exanpl e
A Step 4; 0.26 g) in anhydrous mst hanol (10 nmL) was

added sodi um cyanobor oljydri de (O 11 The resulting
ﬁ Téj

m xture was stirred af oom under nitrogen
for 18 hours. An add|t 0 al

[0524] To a mixture of 2—bromo-4-(trlﬂuoromethyl)anlline (commercially
available, 5.0 g), glycerol (3.8 g) and m-nitrobenzene sulfonic acid sodium salt 7.0 g)
was added 18 ml of 70 % sulfuric acid dropwise. The reaction temperature was raised
to 150° C for 4 hours. The mixture then was cooled to room temperature, poured on
ice water and filtered through celite. The filtrate was neutralized with NaOH and the
resulting precipitate was collected by vacuum filtration to yield 3.00 g of the title
compound as a brown solid that was used without further purification; MS (ES) m/z

(relative intensity): 277 (M+H)* (100).
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al i quot of sodi um cyanoborohydride (0.11 g) was added

and stirring at room tenperature was continued for
wanoichess324 hours. The resulting reaction m Xt BCE/USAB6/022719

poured into brine and extracted with ethyl acetate.

The conbi ned organic |ayers were dried over anhydrous

Na2SO4, 2¥ i | t Eeretbuand-[SAneivrome@eD Bq@ndltyd]-Y-piperazinecarboxylate

evaporator. The 118 WD 2006/ 135839 PCT/ US2006/ 022719

crude product was purified by flash chromat ography on

silica gel using hexane/acetone to give the desired

product, which was converted t@msits trihydrochl oride

salt in CH2C 2 using 1M HC1I o provide 0.12 g of
a yellow solid; M5 (ES) niz l-Aative intensity): 472

(MtH) + (100). 1,0 N
6- Fl uoro-8-{4-[ 1-(8-fl uoroqui i n-7-yl) pi peridin-4-yl
] pi perazin-1.- yl}quinoline ( 1, #25) F ID~ 1)

1- (8- Fl uoroqui nolin-7 yl)pi peoridin 4-one

g'[?g@a]m?d RtEhixtdre of 9%?%10—1@5?1: g&ﬂétbﬁgulﬁng oxa/gﬁjumol ne (Step 1,

di oxa- 8-azaspiro hol

e 2. %tg)amnhydlmugeaphgmroﬁuao@@)mn wastdddydr of uran (60

r ot FRal i Re oGRS b Oihinratkum erppioxice

18(5 howyr 3 2%@@@&@1@1@%@&390)&1 1’69i§a1§t8§1 @m@lﬂf 8.04Ehe

reaction m xture was cool to room erature,

pé%ﬁ%s(tfmh@n}’lﬁh%@hé@hrﬁalmmzﬂQbI(OéM’cg‘)aiod thmhymrwyl-

a wer e r i ed ov
e el TR AR SRR RS L s
r catmogphenea Kheatattion W therlchdlddl 0 dosrh taperMifd, Hilged Mith ether,
t ography using _hexane/ acetone to give

f @1‘9& ‘gmg &eigand cangsnifatsd OnAg ORIy 8YaPORIYe T hejcrufsmaterial was
( %ﬁhﬁ@ﬁ By ﬂ(aﬂ?&lﬁfbin\éﬁ)gﬁﬂhg%' siiYda (ﬁell?ﬁsﬁ% W}% eZI'H Oy rgﬁﬁ) 0.85 g of

6- Fl uoro-8-14-11 - roquin
| phepdasired plfdductycls}aquf’rwlhlltn eolfdiMBI 1051 o tiiC) 1‘{’[9 5ES] m7ED(r<ﬂat1ve

(gétg%sn%p %fzéé,l &ffr(g#)gr oqui nol i n- 7-yl ) pi peri di n- 4- one

6- Fl uor0- 8- (L1 p| eraZ| qui noI i ne (Exarrpl e B, Step
3; 0.28)g) iSALERES {einoregethyllgumoline was” added
sodlun1cyanoborohydr|de (0.11.9). The resulting 119

[0526] To a solution of fert-butyl 4-[5-(trifluoromethyl)-8-quinolinyl]-1-
piperazine-carboxylate(Step 2, 0.85 g) in 5 mL dioxane was added 5 mL of 4 N
HCl/dioxane. The mixture was stirred at room temperature overnight. The reaction
was concentrated on a rotary evaporator, dissolved in water, neutralized with aqueous
sodium hydroxide and extracted with CH,Cl, The combined organic layers were
dried over anhydrous Na,SO,, filtered and concentrated on a rotary evaporator to give
0.65 g of the desired product as an off-white solid; MP. 155-157°C; MS (ES) m/z
(relative intensity): 282 (M+H)* (100).
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WD 2006/ 135839 PCT/ US2006/ 022719 m xture was stirred

at roomtenperature for 18 hours. An additi onal
wabkomuoss3ef sodi um cyanoborohydride (0.10 g) was/Uaced22719

and stirring at roomtenperature was continued for

anot her 24 hours. The reaction m xture was poured into

brine amy e>8t-f@ﬂ—@qﬁﬁlbiﬂnxﬂt-mﬂipeai@lﬁivﬂ-B«piD'E?e&i%Q}T_B'L ned

organi ¢ | ayergifdisnshiSduiieBhe anhydrous  Na2SO4

filtered and concentrated on a rotary evaporator. The

crude product s isolated by fl ash chr omat ograhy on
silica gel usi xgfiefaget Qrep, t o /giwe the @ ed

product as a T:;’m——wh c th to
its trihydroc ~r|de salg;m E@—m

ether using 1 [ Et 20t 9 provi de 0.11 g as a yellow
solid; M5 (ES/f mz (reldtive intensity): 460 (MH) +

1 L
3 ?‘%2{711 L SUNBE RS Pt Je BB BN GHpRlBRe
i I b s . s qio A
I Nt ﬁﬂg@m{\ﬁthﬂ} Bl(f)igé REALE @P%ﬁghﬂggﬁwﬁn@-&q L®indlin-83Apiperidin-4
( i ﬂn@fﬂi@mm 4 Steq Srapove) Brere {ea@@@}Nlt'hcsodlugoarupq:tgzthmﬁohydnde to

fv@!ﬁ qg%sér cli 'gp %&1&: s(a6wh11_clj agkgig Ngﬁ ?gg —?ggtﬁl,ll}ﬁl% (Eé) mpz (relative

Nm@l@ﬁypmmqmﬂf @008 g). The resulting mxture was
stirred at 70C for 18 hours. The reacti on was cool ed

to room tenperature and concentrated on a rotary
eva orator. The residue was taken up in CH2C12 and

ed %Mntmay&-ﬁt-Ed(SaqmmousyMHﬁmsrldml]bl-pmraﬂhﬂ} quinoline
orgam c(Tabled, #1dBs dri ed over anhydrous Na2SO4,
filtered and concentrat ed on a rotary evaporator. The

crude product s purified by flash chromatography on
silica using / N acet at gi ve 0. 7¢ of
the desired p MWhibg SOl V@
(relative intensity 334“(‘IVH-‘I-|)/°+§%O§ /

2006/ 135839 P USZO%D022719 2)

8-Brono-3-(tri 1 uoro t hyl ) qui nol i ne (i nternedi ate)
[0528] Using the synthetic methods described in previous examples, 5-methoxy-8-

(piperazin-1-yl)quinoline (prepared from 2-chloro-5-methoxyaniline using the
methodology described for the preparation of Example N, Step 3, above) and 1-
quinolin-8-yl-piperidin-4-one (Example A, Step 5, above) were reacted with sodium
triacetoxyborohydride to give the desired product as a beige solid; MP. 218 — 220°C;
MS (ES) m/z (relative intensity) 454 (M+H)* (100).

X) Preparation of 5-fluoro-8-{4-[4-(8-quinolinyl)-1-piperazinyl}-1-
piperidinyl}quinoline (Table 1, #15)

5 h o008
B

o]

[0529] Using the synthetic methods described in previous examples, 5-fluoro 8-

(piperazin-1-yl)quinoline (Prepared from commercially available 5-fluoro-8-
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F3 Br [0506] A mixture of cuprous iodide (0.25 g) and
potassium fluoride (0.077 g) was placed under a high
woacswsussand heated until the solid assuned a sPgimtus2006/022719
green color. The cooled solid mass was suspended in
anhydrous N-nethyl pyrrolidinone (5 nL) and then

t rlg&h'@;cquirt(ﬂmS ubingrthe thetledolpgy desdrived (&Gt Eyaniple B, é6p §) above) and
foll oned Igﬂ trifl u%orrethyl -trimethylsila

e (0.179). . )
Th’eqP’é@UP PinesidigrisogsExample AgSigp o 5@129‘!@8}”61(%8&“@3 with sodium
E 5] o
St it 30 ¥RS ORISR AL A PRty SRENE, 832 - 22¢°C;
vviM}S (ES2 @/ (blative getensity) 442(MwHS" (i@6hed with wat er
and brine, dried over anhydrous Na2SO4, filtered and
concentrated on a rotary evaporator. The crude
product was purified by flash chromatography_on silica
geY) usStrltnél-Arazefurpn- %ﬁ%tlanmeml@fllrg-mpﬂ digyBto-t he
desi r edcljorngwinsdme a brown oil; MS (ES) mz (relative
i nt ensi (Eable 2,AQM-H) + (100). 3)
8- (1.4-Di oxa-8-azaspiro[ 4. 5]dec 8-yl)-3- (trlfluoromsth
yl ) qui noline

er e) %_( 07]
To a sol uti on~of 'xt A
8- brono-3-(tri ﬁuomo@hyl )—eﬁ#)-nol [ @p@”

i n anhydrous tetirahy furan was added tris
(di benzyl i denedcet one)idi pal | adi um(0) (Pd2(dba)3, 0.03
g), sodiumtert-butoxide (0.085 g),

2.[8530i s( dUsl'[ﬂgeuhy&Isphmsﬁélhtedl)odidéécrlbédlﬁppl’eyﬂoué Btanfyites, 1-(1-
0.,02 , tet a i S- hen ho ohln aIIa ‘
(&eaéggyradlyf shaperaics Bk E@ FY0HCH Hé&ﬁ%ﬂ%ﬁ‘@%ﬁ@m 3-one

g) I 1 lin-8-y1-
e L1085 5 1 i

P@P@@@G&I@@nmﬂmnﬁ@ BerlmoveTwerer neaced withwadivthen

oI e er at d wth o
F b oratEHE R B Eat e B s At BNty 9o - ssc
e\M§QE3§ oz (rdlagve btetsitpy MHAuQI+Mgs(10puri fied by flash
chromat ography on silica gel using hexane/ethyl
acgy at epiepaihtich 8f 8¥luoro-4-methoxy-8-(4-(4-(6-methoxyquinolin-8-
yDpiperazin-1-yl)piperidin-1-yl)-2-(trifluoromethyl)quinoline and

Intermediates
K,CO
AT e L GO
CH31 o
51% 100%
F-'3 FsC
N N—ocH, N N—ocHs
CYMAP, Pdy(dba); %C aq. HC1
O 2 (O
NaOt-Bu
64% 77%

1) 8-Chloro-5-fluoro-2-(trifluoromethyl)quinolin-4-ol

3 OH
X

S
N CF3
Cl

132



g of the desired product as a beige solid; M5 (ES) niz
(relative intensity); 399 (MtH)+ (100). 4)

wo-2p®A33a3p f | uor onet hyl ) qui nol i n- 8-yl | pi peri di nP&TMISL006/022719
(internmediate) CF3 N O [0508] A solution of
8- (1. 4-di oxa- 8-azaspiro[ 4. 5] dec-8-yl)- 3-
(tpos31juor Q[Tﬁihitidn)dflétﬁw Uimeir{ffi@Bachtoddethte g nin'ibrcmlly available, 4
tetrahydrofuran (3. nL) was treated with ueous

Hark412T3 yueelgl Of eq) & polyppsphoripacifl (22 m)mrm—;ateqiﬁ@lowc 2-
DA g BRRL 87 & SR ATPELS W gRltonyto g simed o

t adoinioup Tha réskiR{nkdcactiag heidtune twas aitidr a6 1 HEC £hidi tRéh stirred
over, anhydrous Na2SO4, filtered and concentrated on a
r Gt £ teaneRipT QYT ght gpRRsoximedely 1§thoury. dbsieastion was cooled to

P:]r?gl%gci&?g?%tugeggﬁi(\kﬁc\% th% a%dg? Ja%%llw Fhé F&L AL Bt brown

8- p[rdmpmau{ ﬁfawecbll‘emeﬁ@yl vaolim fﬂt—rgﬂu)lplmhaz ivith Ivatéd gaidpkgsotved in

1- trifluoroneth |noI
i eeetE. gt FrE'EhP{L%Pt%e Eﬁlblé?l)égv Fovith gﬂpaslm& qyepanhydrous
Stl\ﬁg 8, andedABERr40d G’H‘Q rotary evaporator The crude Gproduct was purified by
-(trifluoronethyl)quinolin-8-yl]piperi
lagh gl)rorrmtmmﬁwml siliqargeiriiyin gdexanedethgchcafate topnyk 3;&41 g (51%

dri t
i x%iﬁf?%&saeﬁ BreieER iuifosis MiE=naT s’ 1S ) mve
ariebldthve intemigemesahedIsi@n). rotary evaporator. The
resi due was taken up in CH2C2, washed with water and
- brine, 2)dri edcpwes- 5M&amhbﬁ@%ﬂﬁéﬂohﬁﬂ%qaﬁf@hm

concentrated on a rotary evaporator. The crude
product was purified by flash chromatography on silica
gel using hexane/ethyl acetlatelto give the desired
product, which was convert@¢d o Jts di hydrochl oride
salt in wusing 1IN HCl/Et 208 wetd, 0.035 g as a
ye||OMISO|id Ms (ES) mlz (reelative intensity): 522

%ﬁg (100). 122 WD 2006/ 135839 PCT/ US2006/ 022719 M

o2 oxyT @a{sqlupgn pE&iGhdorord-Bupravdtthifluopopethydqwinaliy ol (Step

Pi1P§5a% 13 b imMbe 9499 bilfore (@B 8L wal adl anhPirous KoCO; (3.88 2,
28.0 mmol, 2.1 eq.), followed by iodomethane (1.8 mL, 28.9 mmol, 2.17 eq.). The

resulting mixture was stirred at reflux for 1.5 hours. An additional aliquot of

iodomethane (1.8 mL, 28.9 mmol, 2.17 eq.) was added and reflux was continued for
an additional 1 hour. The reaction was cooled to room temperature, poured onto ice
and extracted with ethyl acetate. The combined organic layers were dried over
anhydrous MgSOy, filtered and concentrated on a rotary evaporator to give 3.72 g
(100% yield) of the desired product as a yellow solid, which was used in subsequent
reactions without further purification. An analytical sample was prepared by
recrystallization from hexane/ethyl acetate; MP = 198-200°C; MS (ES) m/z (relative
intensity): 280 (M+H)" (100).
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N 1) 8- [4-(1-B enzyl pi peridin-4-~|)piperazin-1-yl |

-6-nmet hoxyquinoline (internediate) -N N-CN-) ===
wpQebopssBe a stirred m xture of PCT/US2006/022719

6- met hoxy- 8- pi perazi noqui nol i ne (Exanple A Step 4,

0.24 g) and 4-benzyl-I-piperidinone (0.20 nL) in

met handd) ( 12841)-Diaga-Bdgeshirold. dilee8-AT-Stflieordcd-thel(Hdx9 -

9), foldkoreoR¥hsndl um cyanobor Cd’jﬁﬁiﬂin@e (0.123 g). The

resulting mxture was stirred at" roomtenperature for

18 hours. The reaction was then~ concentrated on a

rotary evaporator and re-diglsol ved in CH2C12. The

solution was washed with até Sand brine and then

dri ed over anhydrous Na2SO& er,ed and

concentrated on a rotary evaporator. The crude product

was purified by flash chr c@ ography on silica gel

usi ng hexane/ et hyl acet at e b4 g| ve 0.23 g of the

desired product as an off Swhfte solid;, MS (ES) m z

(relative intensity); 417 (MtH + (100). 123 WD

ZQ@§$§H358@‘8 apsg[ﬁ19§%@@@h%3§1ﬂ1&% 4- methox¥ -2~ (trlﬂuoromethyl)qumohne

6- Met hoxy- 8- (4-,ineridin-4-ylplperazin gui nol I ne
(i(Atepr2yd @44& éys mmpba_bg]) iM\aslgldnousdetraifydrofuran (44 mL) was added

: 1§(8§R:}; bs ﬁgﬁfﬁét%er I %Berﬁladl%n(%)g (PS:E @ﬁbno Iy Q 0%4 mmol, 0.03 eq.),

vnsaaiuﬁhieﬂtmt@na@((%s( 8. Nfgmidel, 1.61 @cpmdm@y&oh&tﬁ@hasﬁtﬂno 2’

d&_mas stirred at reflux for 1 hour. The reacti on was
c aob

Muhmethy@mo)bmhp@flamw&na 0pthen0dbremol(0Ben bing 1.4-

r { 9] t u

AL SRR ol 45 8 MR ISR Bpe Mutine e ws
andrrsd ar 708G catrnigin mp;trexmmteai 18 Eodr@ﬁnderhouﬂrog&h @tmosphere. The -
resultin reactlgﬂ_mas concentratg?

eVERSHPAMES thep ppaled (@ Toqm tpperastre( 4! IHE(? Witheaeh Hiftergd ghrough a

5Qfud SsiiRD g8 MK SshreeriPfed SIERARI LG vIRTaRBaITRe crude product was
concentrated on a rotary evaporator and partitioned

b@uméedm by GestCiiromatpetanhs g edics ghlaGi g Mxanofefan acethtaye give 1.09
wat d.then. bri d
AFSUEE B S POt nBB e F eip? MR M RO ET M ) e

Omﬁﬂmﬁ@ﬁﬂEMﬂg@%ﬁﬂQh@ﬂQﬁ(ﬂiﬁE crude product was
purified by flash chromatography on silica gel using

et hyl acetat e/ net hanol/conc, NH4OH to give 0.14 g of
the desired product as a yellowoil; M5 (ES) mz

(relatigye i ntgosiubi4-nafxyMttditiuérbBf&thyl)quinolin-8-ylipiperidin-4-

one

[0534] To a solution of 8-(1,4-dioxa-8-azaspiro[4,5]dec-8-yl)-5-fluoro-4-
methoxy-2-(trifluoro-methyl)quinoline (Step 3, 0.6 g, 1.56 mmol, 1 eq.) in
tetrahydrofuran (20 mL) was added 2N aqueous HCI (6 mL.). The resulting mixture
was stirred at 70°C for 5 hours. The reaction was cooled to room temperature, poured

into 1N aqueous sodium hydroxide and extracted with ethyl acetate. The combined
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3

6? Met hoxy- 8- {4- 1l - (qui nol i n- 8-yl net hyl ) pi peri di n-4-yl11
woipesriazsm- | - ylquinoline (final product) [O51BET/TS2@6/022719

m xture of

6- nEthoxy 8- (4- pi peridi n-4-yl pi perazi n-1-yl ) qui nol i ne

orgR NS D st PO Be PR ARRPE P sotary
eva;SHré’fo hYﬁeSdfh(ﬁé)ﬁl‘ogﬁcg ﬁ {ﬂuhﬁ\@@ﬁ% FEALECh,BREN gfa:iﬂﬂz gﬁ?sﬁpcgogél

The ture was s
us1ng (hpxeg@/emy] rectatEhie givedod I gof thie xtesireel praduct and Hght ytellowaswlid;

I rtitioned he etate and
M CIPRATACH U B0 2 et hegnat it it er and
brine and was then dr| ed over anhydrous Na2SO4,
fi |5 ere 0 (A 446-maethoskty: Zifipl -
gi vBpipeEdiaski r ed produdd): 2M@hramhﬂm@im@ihmo¢m@ﬁde
di hydrochloride salt in CH2C12 using IN HCI/Et20 to
give 0.31 g of a g'ght yell ow solid; M5 (ES) mz FiG
| ati ve intensi tﬁ%'
06/ 135839 PCT/ US2¢ @NMWI :
8- qui noH Ny 4- pi i -
nyl ¥ oN @’ abl & N
HsCO[ 0513] Usi ng the syntheti

[ [
10538] €7 A2 SRRy Hab- ﬁ@%—%—%%
yl]pipelthmemm(s&pyat 0.4 g;em hiniol A4+ éq})?ar(cfé@ﬁﬁﬂioﬁtyﬁ; (1Step 5,
act wW.th sodium triacetoxyborohydride

pip eiaémaﬁ%ln?fﬁ%e p$t83 te?-38&: &2 mynel. y&f ieaw iR ahtiygirous .
metH¥Rol }_ﬁ)i@i‘nlj)_ vaa%aa@de&@cflﬁ)cgﬁﬁcﬁ)owlﬁhﬁﬁé ¥P103%, 876 dado1 262
(M Preparati o

eq.).l lmesaﬂbng m{iﬂu{cﬂw {sostictedovernighy ai rook teyippratirp mpéasmtmgén
el PSRRI S SR e e 2 St
1.76 & )Nmizas added and stirring at room temperature was continued overnight. The
resulting reaction mixture was poured into brine and extracted with ethyl acetate. The .
organic layer was dried over anhydrous sodium sulfate and concentrated on a rotary
evaporator to a yellow oil. The desired product was isolated by chromatography on a
40 g silica column (1000 mL 20% acetone in hexane followed by 500 mL 30%

acetone in hexane) as a yellow solid (0.113 g, 22% yield). The free base was
converted to its triliydrochloride sesquihydrate salt by dissolving it in dichloromethane
(3 mL), adding diethyl ether (9 mL), cooling in an ice bath and adding 1M HCI/Et20
(1 mL). The resulting yellow solid was collected by vacuum filtration, washed with
ether and dried in vacuo to give 0.152 g. MS (ES) m/z (relative intensity): 570
(M+H)+ (100).



Cl C [0514] To a hot suspension of

6-chl oro-8-nitroqui noline (Msher, et al., Og. Syn.
wQaz00bA3888947), 0.8 g) in a mxture of ethanol/gCawisalo6/022719

acetic acid/water (2:2:1, 25 nL) was added iron

powder (0.5 g) portionw se. The resulting m xture was

st AA) eBrepairaticar of.Sefliioro-8-(&-(hfhnethdtyeuirdini-8-ghpipepaiind -

c ogl)pigetidin-bgiiquinodiae akiby@ochidride dillyddéate ough celite
and made basic by addition of solid KIaZC(B The
aqueous m xture was extracted with Et20 The conbi ned

orgaQi cyl ayers were dried Qyver anhydrous My Oﬂ

filt d are\ concentratey_on a refRpf,ENapor

gi ve es' Hed pr=Qdug 5 g)—as—a—vyel |

MRy,cd0 - VS (Egm r el at AMECHEYOengi M—Q

(I\/H-|—|)+ (100) 125 WD 2006/ 135839 PCT/ US200%6/ 022719 2% *3HCl
6- Chl or o- 8- pi perazin-1-yl-quinoline Cl NH,

(CCCHCH)INHC v C C [0515]

8- am no-6-chl oroquinoline (Step 1, 0.49 g) and

bi [QSMII or Oet5hy/(0)GOTinivg) offiy (- ﬂ@&b?ﬂiﬁrﬂﬂmﬂﬂzﬂ%lﬁnd{@ﬂ%m (Example

| ved in chl grobenzene (13 and heated with

Fed a0 £2579- QL modyef Grmethsxwy@pemﬁ@ Fbguingline Fgample
c 0@' QQ}? HPWEL%%%& z%% ?ﬂ., 5&mh &Jr'ol.lé“ Rehatibt i Y\@né(ggﬂz%grll)cof sodium

extracted wit e aqu ous” phase was
b)pyamrdmwh}nindeﬁvas atldel Md2 Ractivch Whestiresdtat aedne cenypekdture for

Et i ned .or ic layers were dried over
DR S Beactipy fERege 088%@%4% EPIY cyaporator and the
r Qéﬁﬂﬁé @Mﬁﬂ@é@ﬁﬂfn dtByl agbtiR atnﬁ %va@ﬁe?i &/ﬁﬁ’ PG hBc 2. or was
as a yellow'seni-solid; M (ES) relat|v§

i ﬁ]{ﬂ@ﬁ @Nprye)nhyd@ug RMpcdipm s(.lh_f@t@) filtegpd aan(bgmcamtrajcd of a rotary evaporator.
I I
SRS roict sl BB HY Ml chromatparapy, ayficfeeckpolumn using
\ eNipBriteDfic hid dbnvierted tdNhd tiihydrdéhbride salt using methanolic HCI to yield
0.15 gm (24%) of the title compound as a yellow solid. Mp: 200-202°C; MS (ES)
m/z (relative intensity): 472 (M+H)+ (100).
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ClL G Ca 0 [0516] Using the synthetic nethods

descri bed in previous exanples, 6-chloro-8-
wopi@asssd n- 1-yl ) qui noline (Step 2) and PCT/US2006/022719

1-qui nol i n-8-yl-piperidin-4-one (Exanple I, Step 1,

above) were reacted with sodiumtriacetoxyborohydride

t BB) Peepdratida of Sdduoyy-8dd-4-(Gmetioxylguindlin-8-ybpipetazin-1-

MR pp&-idinA- 35 quifolieSnd Infernicdistes ve i ntensity) 493

(M+H) + (100). % Preparation of

8-{4-[1-(6-chloro-8-quinolinyl)-4-pjperidi nyh] 1-

1
plperazml 6-flu li € ks #590m \ ° \
oé::/?\nmexw \ A F 1% v
hAdCtheY'Syni hat i c e i b a""’n revﬁ s — N
ex n’pl es, "6-f | aor o 8k_X pi J1-y1) qui i EioAe CJ
( Exanpl e B Step 3. above) and H COOH Toluene
1-qui nolin-8-yl-piperidin-4- one (Exanple I, Step 1,
above) were reacted with sodiumtriacetoxyborohydride
to 126 WO 2006/ 135839 PCT/ US2006/ 022719 give the

desired product as g,¥hite solig; MP. 256 - 258C M5

(ES) nz/z (relative ¥t er A77 (m (100)paciiR)
HCI P It
4- pi pey gii nyl

ﬁ{ @We'@n Toluene
5 - gy ol ||
@r azfﬁyﬂ } e noI [ nﬂ@(‘uﬁ'at #8) NI ClI
\ / 1) 52Chl oro-8-(trif! ud

| sul fonyl oxy)quinoline a

L o
N OSQ2CF3

3 nooc” “coow 8_’ ‘68

1) 6-methoxy-8-(1-piperazinyl)quinoline

[0537] A mixture of 8-amino-6-methoxyquinoline (150.0 g, 0.862 mol) and bis(2-
chloroethyl)amine (219 g, 1.23 mol,) in 6 parts (volume of hexanol vs weight of 8-
amino-6-methoxyquinoline) of 1-hexanol (900 mL) was heated to 145°C and stirred
for 21 hours. Upon completion, the reaction mixture is cooled 50 — 60 °C, and 507 g
of aqueous NaOH solution was added slowly. The reaction mixture was cooled to 25
—30°C and isopropyl acetate (750 mL) was added. The mixture was clarified through
a celite pad. The aqueous phase was then split off. The organic solution was treated
with a slurry of adipic acid (126 g, 0.862 mol) in isopropyl acetate (250 ml). The
resulting mixture was stirred for 16 hours to form 6-methoxy-8-(1-
piperazinyl)quinoline adipate salt. The adipate salt was filtered and washed with
isopropyl acetate (2x150 ml) and dried by nitrogen flow to give adipate of 6-Methoxy-
8-piperazin-1-yl-quinoline (186 g, 55% yield) with ~97% HPLC area, 88% strength

purity in 51% yield.
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[0518] To a suspension of 5-chloro,

8- hydroxy-qui noline (comercially available, 8.95 g)
wonoboBsssh CH2C1l2, TEA is added (20 ml). The nPETAISE006/022719

becomes honobgeneous and is then cooled to -15C. The

suspensi on di ssolved, then cooled to -15C. A solution

of [(B38]L g Tik sa]t lc{ui be rmmwﬂlﬁzwdérdm a pilxtike of méﬂtﬁn@il%nd lisopropyl
p wwth cooling. After

dded d b co
Zd%ﬁ%t%t%{f%@% pug E%ti%lris Fresiired. o gyrifst the pdi n@@.alt,lf/ao g of the crude

i e 88 2SRl YRl i ERicto SPLa an

t hevlstidnvess obigiged. ém)klﬁ@lsdlm(ml was charded8lowl ﬂrlol@lt’éfibf isdftopyl
80-83 C. M5 (ES) érelatlve |nten5|ty§
( Micetate oviey 60 21)1n511 @muéﬁ °C. The mixture was stirred at about 63 °C for about

i\& & tlF‘P%é%y‘g rf’gﬁ%ng{‘{f} QE ﬁf (%5%61%6% h¥>llrs, Ie: rgr?llxture was flltered

5&1@1' sﬁ@ r3ob! e ¥a With e ,
> w% 5) W.mr? togtn?a;t{]fggﬁgﬁy? génetit ] Gfi’ W aggbaze S&@fd 995 g

of 6% Ekireenverst Yioldat e (5.9 g), 2,2 -
bi s(di phenyl phosphi no)-1, 1" - bi napt hyl (BI NAP, 0.36 @),
pal053%i umTadéteaatt@6{Im3th®(yg8 (1- plpdrazmyl)qumohne from its adipate salt, 100

t car,bonyl pi azi The

;S TR P Erertnee RRLEE el (o D sabiion Falstyegiharfhs addition
C Q1580 iGIIIRHRLARRRARA! 6 ehis HiktHiSHadMddBd FOE Lot water followed by
filtered through celite and concentrated on"a rotary

evihpslpat @ abomh dS erinbaslditianeati4d| g ofb3)% pediinmhi hydrdayde dohstton to

O B0 5 OBk RIS o o o

prthdletls bﬂownlOOf‘IfheVdilgzt@c B&tdnﬁi layM:’waﬂé’egﬁiak@ dnl@ltedEthrough a -
(re ive intensity): 34 5- Chl or o-
%F‘%&‘f cﬂhi“HJé‘unb‘Pdee( NP gm%méqamptﬁré Sendeptgh The

of a§ lﬁs‘k@%’sﬁeed \%lst% ggo kY %ﬁ}@y&% ROV ’fflég&%%ﬂ&néthane was

ad@[gelce«d by tbmen@bjodatlﬁahjdil uridpr vacuum (450 to 500 mm Hg) while 3x150 ml -+
of toluene was added into the reactor until the final volume was about 135 ml. Some
white solid precipitated after distillation, the solid was removed by filtration, the filter
cake was washed with 50 ml of toluene. Final volume, 185 ml, purity 97.56%,
solution strength 27.4%)

2) 8-bromo-5-fluoroquinoline

[0540] To a 2-L reactor equipped with a mechanic agitator, a condenser, a
thermocouple, a baffle, and nitrogen inlet were charged 228 g of water, 200 g of 2-
bromo-5-fluoroaniline and 80 g of 4-nitrophenol. To this mixture was charged 96%
sulfuric acid in 10-30 min at 20-120°C. The mixture was heated to 135-140°C and
194 g of glycerol was charged into the reactor over two hours at 135-145°C. The
mixture was held at 135-145°C for 1 hour after the addition. The reaction mixture
was cooled to below 20-50°C and slowly transferred to a 5-L reactor containing 1100
g of water and 1210 g of toluene. The 2-L reactor was washed with 300 g of water
and the wash was combined into the 5-L reactor. The pH of the contents in the 5-L

reactor was adjusted to pH 8-10 by adding approximately 1233 g (1370 mL)
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The m xture was stirred at room tenperature overnight.

The formed precipitate was collected by vacuum
woizbderiasdzen, di ssolved in water, made basi c w pPaTASkI06/022719

NaHCC3 and extracted with CH2Cl2. The combi ned

organi c |layers were dried over anhydrous Na2SO4,

f i dhsoaihnalgtirexide €8-3@ VLN HY) at 20r40°Q1 Srhe\nﬁmmraww stirfed at room

give 1.0 g of the, desired product as_ a

s efempsestyrg fonvis mpingindine sqliddnyaprogact; WﬁsefH?ifft%ff whilg the filtrate was
( Mfgﬁﬁed( @fﬂteﬂ: 1151; »%E' \955?1 § vé 4!‘0 ml of toluene an|d] the all tl'fe filtrate

gui nol’i ny pl peri |ny | -"I-pi perazi ny
e WadNtomithed &xd- dhafFel Q321 reddsarn g o e 5@/ mi bfe$ b% K@Hmﬂu‘atlon was

?Sqﬁ%régiegggtﬁltg grﬁéé&ag@q%)%%gﬁébl%sﬁlgw bottom aqueous layer was spit
1- g1 RAkebtidsorioPoPRI0 rﬂ.L@f &5 @O ARGV adde?iﬁglrtﬁe mixture

above) were reacte sodi um tri acet oxyboro I de
t owgg stigredtfer Hesiin &dl thp bodomtaqasoua liyer gas sgitiod, Wﬁtm 300 ml w3

( 1 fg agi\@};x,{egi?gf Z% Pﬂﬁg l[)g#re th\é %o{t(r)]rtn%rc]lﬁég%)laydé? %vas g}';{&tlg)ffl- The
2-dreAIY laySr Wés hekutddGo @tmad e Byvduk 16049)09 i ltcnuén]e t% azeotsoplcally

pi perazinyl }qui noline (Table 1,
| removewater. clmrsolunomgll be pb@g@}l G]‘gpm:gl ylh]é lgy%gtrckﬁé&bxomo -5-

in previous exanples, 2-nethyl-
(p|L|[obg?(§lzll(il ﬁ.1 dui nol i ne (Oruz, et aI J. Med. Chem

(A0S AR gf%ﬁg'@df% TP Huoaatitioe R AT o —

1238ixVie %&Q@Jnﬁgﬁﬁ%@ qP&S'-’ﬂdS?&QﬁI&%Z@ 1.0 eq), 4-nitrophenol (40g, 0.54
ro dri

trlacetoxyb de to give the desired product as a

| icghtangredyosrad é9 2.5%60 pa, ovmsl 5(1199ys teisnifugie a¢id (367eml) and water (114 -
t t f
%péﬂé)gl ﬁ‘ﬁg[ ilY«% gktaa& I(rrr}]lgﬁt)r (}N r%?%fé r%fl Ig&ﬁg/ oe]nplllgy relative HPLC:;

plap@!%a.z Bayples) shovaddi m%%(ﬂﬂhbph&xol hpdialelNfter\adding 50% of mixed. .

Nr BH
starting n?ateuals and 5.0% immediately after adding all of the materials. The yield

upon workup was 87.5%, with total impurities 0.29%. Addition of less (0.46 eq, 34 g) «.
4-nitrophenol also successfully produced the intermediate of interest at acceptable -

yield.

3) 1-(5-fluoroquinolin-8-yl)piperidin-4-one

[0542] To a 5-L jacketed cylindrical reactor equipped with an impeller-style
agitator, condenser, thermocouple, and vacuum/nitrogen inlet was charged 2-L, 15%
toluene solution of 8-bromo-5-fluoroquinoline, 209 g of 1,4-Dioxa-8-
azaspiro[4.5]decane. Meanwhile in a 500-mL Erlenmeyer flask, a suspension of 16.5
g (26.5 mmol) *-[1,1'-binaphthalene]-2,2'-diylbis[diphenyl-Phosphine, and 6.08 g
(6.64 mmol) tris[u-[(1,2-n:4,5-n)-(1E,4E)-1,5-diphenyl-1,4-pentadien-3-
one]]dipalladium in 260 g of toluene was prepared. This freshly made suspension was
charged into the 5-L reactor followed by a rinse of 170 g of toluene. 166 g sodium
tert-butoxide was then charged into the reactor followed by a rinse with 430 g of
toluene. The reactor was degassed by vacuum to less than 125 mmHg and then filled
with nitrogen to atmosphere three times. The mixture was then heated to 50-60 °C

and stirred for 1 h and then heat to 65-75 ° and stirred at this temperature for about 10
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I\ 1 N+ ~N1/ - - /\V NNrt ;N~N 0 [0523] Using

the synthetic nethods described in previous exanples,
w6-2008/105839 8- ( pi perazi n-1-yl ) qui nol i ne ( Exanpl eCOUSS(06022719

2, above) and 1-quinolin-8-yl-piperidin-4- one

(Exanple A, Step 5, above) were reacted with sodi um

t rhanet Ty hoxtakewad dcﬁ)léd(xo 49L508Ctaha tmsqdeﬁmeﬂrvﬁdusno @8f water.

a white solid; MP. 209 nz (relative

i nT]éqngwey)aqms éqy]pﬂyv.ﬁs ggl@j@,ff ar@)thpw%mf,tm]ogﬁnlc layer was reduced

by (S0 TRkt UL Rl LARERT A b B0

Faﬁilﬁurﬁc actd A-2AS-30 9C. The mixture was stirred for an hour and was clar1f1ed by
ono-5-(trif] uorgnmreth yi noli ne CFa CF
o fileeiign and pbi-p e pts gy Baaqamed[ B9 aquepys ghip %taa selitgd
2- f L
r@féf?lgggil'. gl’él{éffrdg f{}?’)@)‘g \gﬁﬁﬁcﬂ%h )c@?ie agﬁgnslﬂs {Fﬁ%ﬁ Gh@emixture was

aval , : cer ol : m ni t robenzene
s ulefudnalizedbloy dowbdadM§ﬁ7Q g30% sgiliunwagdraiide doltBomi Theflower

70 % sulfuric ac wise. The r | rature
oRER i Yo Spubol Pl B i SORE or lpene i e avers
C PR EohibifAOMAHBE PSR W The ﬂa@&r&ﬁvmedﬁ&a tab &t 1qmy vacuum
filtered through celite. The filtrate was neutralized

widitilfgiion. dihe refidue wessenolddrig rmreéﬁpp@rame sl 8cg ofdoluene was
b tion t 0.4 he titl
DL R IR0 gl i b e vas

f lfﬂtéied thpougH 4 ﬁcﬂitdzlelihrcé@pé(f@ refflode péllﬁil@lhl e filtrate was
ntensity) 277 (ML (100). 129 WO 2006/ 135830
PEPNCRIEHE] b yaepgmist Jlonmlglg,qut 0.7 L and diluted with 620 g heptane,

M ;Bgléedt b f1|’5 YOI508%h B 2 Sru@yy! PRL i Wad oM:BRE BEIACGRIP Phe
product was drled by air flow at room temperature. Typical yield is about 70%.

4) 5-fluoro-8-{4-[4-( 6—methoxvquinolin-S-Vl)piperazin—1 -yllpiperidin-1-

yllquinoline
[0543] Toluene (118 g), sodium triacetoxyborohydride (44.5 g) were mixed at 0°C -

to room temperature. To this mixture was charged a premixed toluene solution of 6-
methoxy-8-(1-piperazinyl)quinoline (Step 1, 160 g, 27.4wt% in toluene) and 1-(5-
fluoroquinolin-8-yl)piperidin-4-one (Step 3, 41 g). The resulting mixture was stirred -
for 2 to 3 hours at about 30°C. KOH solution (443 g 9% in water) was charged to
quench the residual sodium triacetoxyborohydride. Heptane (118 g) was added to
further precipitate the product. The product was then filtered and washed with ethanol
(2x100 ml). Yield 68 g, 86%. This crude product (67 g) was dissolved in 586 g
dichloromethane and passed through a charcoal/celite pad to remove palladium. The
dichloromethane was distilled off while 400 g of ethanol was slowly added at the
same time. The resulting slurry was filtered and washed with ethanol twice (65 g
+100 g). The product was dried in oven at 55°C overnight. Purification recovery yield
59.9 g, 89.4%.
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CN~ OHO [0525] To a m xture of
5-brono-8-trifluoronethyl sul fonyl oxy)qui noline (Step
w0 200623839g) in anhydrous tetrahydrofuran (38 RCYUSHS/022719
added tris(dibenzylideneacetone)di pall adi un(0)
(Pd2(dba)3, 0.04 g) sodiumtert-butoxide (5.1 g),
2, 20 bi GhathpdayR§d(Hpdpaiaziny))qgiivblinei napt hyl ( Bl NAP,
0.04 g), tetrakis(triphenyl phosphine)-palladium (0)
(0.04 g) and tert-butoxycarbonyl- piperazine (2.33 Q).
The m xture was refluxed for 3 hours under a nitrogen

at nosphere. The reaction was then ceol ed (o ro
t ergper at ur e, dllé,JLe_gIvalo eyl thro \Q\/j
cel it enamd _eomcentT gized e ap'brator
cr wd€ mat er ek was— puri fle by“’PTCasmhr'Eﬂ*rat og a hy@\ [j
[

on sl,ilca gel using 100% CH2Cl12 to g 0.85 g of ,J;,,pe,% N
desi fed product as an off-white soli d:EMP. 105 - "107C

M5 (ES) mlz (relative intensity): 33% (MtH) + (100).

3) 8-(1-pi erazinyl)-5-(trifluoronethyl)quinoline CF3

N CN) H[0526] To a solution of tert-butyl
4-[5-(trifluoronethyl)-8-quinolinyl]-1-

pi per azi ne-car boxyl ate(Step 2, 0.85 g) in 5 nL di oxane
wqg54f dede andthod)- 8%1%1péﬁ1ﬁﬁbcﬁfiﬁmﬁre (EQ%an‘e)ii Wk 1¥AS also prepared

stirred at roomtenpérature overnight. Ihe reacti’on
was skowie inthe seastion sckemeabovy. a"wapraea@tqr editipped wétdi a mechanic

| d,with di d
o3 RGP PR AR AR R R BT A, G was
vvedeed 447 eof QuRF, BANY 8(@8 ndpstt¥ountiA bRl €77 gﬁiéth 1 tert—bufvl

concentrated on a rot aré, evaporator to (?I ve
1

of
t KEhegel thisomixtegias dewhindded 13hmis Ngo @rnhwromde if 20 min. The -

ORI Potrecinh \fiagsl B RV oo Peoragyic laver

8-v:_fas 4vahed §Bh G0Vinaq sa@thmomqmdpeblmﬁbn twvie [2:200i ) eTlazinpthyl tert- |
ufy?e terr {’V];é {lﬁQE H‘y d th ugl)rrg)auétqgas obtained as an oil, crude yield: 117

g~100% yield (still containing trace amount solvent).

[0545] To a 1-L reactor a mechanic stirrer, a thermocouple, and nitrogen inlet was
charged with 380 g of butanol, 42 g of 8-amino-6-methyoxyquinoline, and 97 g of
compound B (nor-mustard free amine). The mixture was heated to 100°C for 18 hours
before cooled to 0-5 °C. The solid was formed upon cooling and was filled with
nitrogen protection (solid is hygroscopic). The filter cake was washed with 100 g cold
butanol and 2x 200 g of MTBE. The solid was dissolved in 160 g of water to obtain
an orange solution. This orange solution was slowly charged into a 2-L reactor
containing a potassium hydroxide solution prepared with 537 g water and 60 g 45%
KOH. The product was precipitated upon addition into the base. The slurry was stirred
for 1 h and then filtered. The filter cake was washed with 100g water, 100g MeOH
and 100 g methyl tert-butyl ether. The product was dried under vacuum at 50°C.
Weight =48.2 g, 60%

[0546] To a 100 ml flask equipped with a stirrer, a thermocouple, a condenser and
nitrogen inlet was charged ethanol (2B) 27 g, compound C (2 g), methylcyclohexene
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\~ N \ / \ NDWAc)3 N N F. Cad [0527] Using the

synthetic nmethods described in previen.r; exanples, 5-
wORo0o6f 138839 onet hyl ) - 8- (pi per azi n- 1-yl ) qui nol i nep{BUSP08N22719

and | -qui nolin-8-yl-piperidin-4- one (Exanple A, Step

5, above) were reacted with sodium

t rdlﬂcgghmkmﬁq ofhdtsinodepdliadivgh ve chiben dEisd mﬁduﬂérv@dislhétated&o reflux for
te solid;, MP.. 202 - 204C,_ M5 {ES) nmz (relativ
(éﬂ}lglilq %olqbt@ et ferppeypture. |T-h)e palladium on carbon was flltered off, the

? It okl by it R s bt BRP R R b Pl 1.7
Ca(>1009082®foduet cantdihel syall habint ofsbhvedy).descri bed in
previ ous exanpl es, 5-nethoxy- 8-

( PODEr a-(HluobdquindliiesyDpifdidiaad-efe f rom
2-chl or o- 5- net hoxyani | i ne 'usi ng the nethodol ogy

described for,the preparation of Exanple N, Step 3,

above) and 1- i nolin-8-yl-piperidin- -one (Exanpl e 1 Ny
A Step 5 aboye) ¥Were weact %‘qfa)mﬂamﬁgs @fj
N

triac oxﬁbqtdhydrgde eS| “pr oduct as
bei ge™golid; Mg 218 - . M5 (ES) ¥ Iz (relative
intensity) 454 M-H) + (3100). X) Prepa i on of (,,J
5-fl uoro-8-{4-F4- (8-quinolinyl)-1-pipRrazinyl]-1- o
pi peridinyl}quwinal i ne (Table 1, #15) F N N N BH(QAC) 3

- /:/~\ N+ ~y }~( .N Cad 0 [0529] Using the

1 . | .
SYos4mti c 108 ﬂi@g&luﬁﬁﬁlﬁrg 9ﬁpl)dgﬂdﬂlr L2YHO H%xp pgp §1%Pr3g}ﬁ also

5-fluoro 8- (piperazin-1-y ui nol i ne ar ed
c pmepewest 2l shpwavm theabaatios sthene eb@ el Tb AFIOHD Bad3&ERBSped with a -

P(S:Eérgrs %qpe%l%%gg ]le a condenser and nitrogen inlet were charged 50 g 2-bromo-5-- -

fluoroaniline and 60 g glycerol. The mixture was heated to 60°C and 55 g

nitrobenzene sulfonic acid was charged in portion. The mixture was then heated to 4
100-110 °C, started charge 200 ml 70% sulfuric acid. After sulfuric acid addition, the '
mixture was heat to 130°C and stirred for 3 hours before cooled to room temperature.
Water (300 g) was added and a grayish by product was filtered off. The filtrate was
slowly added into a 2-L reactor containing a mix of 420 g 50% NaOH, 420 g of water, &
352 g methyl tert-butyl ether. After filtering off small amount solid, the aqueous layer
was split off and the organic layer was washed with 10% NaOH (2x100 ml), 20%

NaCl (2x200 ml), the solvent was removed, weight 56 g, 89.8%.

[0548] To a 2-L reactor with a stirrer, a thermocouple, a condenser and nitrogen
inlet were charged 8-bromo-5fluoroquinoline (50 g), tetrahydrofuran (795 g),
Pd2(dba)3 (3.78 g), Cymap (1.6 g), and 1,4-Dioxa-8-azaspiro[4.5]decane (47.3 g). the
mixture was heated to reflux (66°C) and the reaction was complete. The reaction
mixture was quenched into a 5 L reactor containing 1000 g of water and 640 g of
MTBE. The bottom aqueous layer was split off and the organic layer was washed with
5% NaOH (1120 g) and 20% NaCl (2x100 g). The solvent was evaporated, weight 87
g vs 79.4 g by theory.

[0549]  The remaining steps are as described above in Example P, Step 3.
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hydr oxyqui nol i ne usi ng the net hodol ogy descri bed for
Exanple R, step 3, above) and

WQ-2006/ 138839 N- 8- y| - pi peri di n-4-one (Exanple A SPeP/US2006/022719
above) were reacted with sodium triacetoxyborohydride
to give the desired product as a yellow solid; MP. 222

DD? 2B édparatifh &fFé)neEﬂo&y(s fl-BL- 1B ubrit) KPtth S1in-841 D ip Mt 4-y1)-
(1 Qberal 11 quipolin tripuocipat slt (Polymorgh Fqrm &)

1054y} - O FBlRE PR 5 el 2B foa%lg%?fﬁﬁéﬁehdﬁ&-“?%”é N

y1]-geinbbnks (105080rd) bhed slufridel i@ V00 wsL eﬂdﬁbloe@methaﬁé.(% 8% HPLC) to
benzof uran- 3-yl ) pi perazirie (Prepared fro

obtaip dpsag tight xﬁllaWasplua@n @f fféﬁ b@seuﬁwrac e (98% R§8O1fag) was
dls%ﬁgaig%%% @lh%/ p| perl d| n- gr?gs?gefar ﬁg&\ﬁ?amd

sohﬂi,ona)baswd)ied\m}?ié) mEaf thedras Hake saldiiomslow] -. No immediate

t.ri acet oxyl%oro [ de o g| e the d SI r d product as a
preci;glitqtjéw w3519 aervwé hgéesu utJ,QB Vt'«':E ?Iegqqglrf‘itgéo dryness
at rd)cﬁﬁ %fﬁ[béré’thredf'ﬁe §d\1’fﬂ"alé"s a(n%{g@éd b;ﬁe\gﬂﬁpﬁfr Hﬁﬁa@tflon and found

| uor o- 4- met hoxy- 8- t hoxyqui nol i n- 8-

to bylcysgﬁtqﬂem@zavmgqurnl)@4 peridin-l1-yl)-2-(trifluoronethyl)q

uinoline and Internmediates F3 F3 H2 F COEt H OCH3 s
EE X2 @epatationGf SFlublré-4-rhethoxy-8-(H- (4RBAn oI y i fiin 168> y1)=3

F3 Gip&tazhid 13D -18iptildin YD R2-tifid grdadethyl-quinoline disuccinate

salt

HOOG, ~ COOH
\/

0 \N HOOC COOH
+ 2 HOOC COOH —————» /——\

[0551] The free base of 5-fluoro-4-methoxy-8-(4-(4-(6-methoxy-quinolin-8-yl)-

piperazin-1-yl)-piperidin-1-yl)-2-trifluoromethyl-quinoline was prepared as described. :
in Example Z. This compound was further isolated by conversion to a disuccinic acid.
To a 12-L reactor equipped with heating mantle, thermocouple and nitrogen inlet were
charged 124 g of succinic acid and 2470 g of acetone. The mixture was heated to 50°C
and a colorless solution was formed. Meanwhile, in a 3-L flask were charged 240 g of
S-fluoro-4-methoxy-8-(4-(4-(6-methoxy-quinolin-8-yl)-piperazin-1-yl)-piperidin-1-
yD)-2-trifluoromethyl-quinoline and 2250 g of tetrahydrofuran (THF). 5-Fluoro-4-
methoxy-8-(4-(4-(6-methoxy-quinolin-8-yl)-piperazin-1-yl)-piperidin-1-yl)-2-
trifluoromethyl-quinoline in THF mixture was heated to S0°C and a yellow solution
was achieved. This yellow solution was slowly (over the course of about 3 hours)
charged into the 12-L reactor while maintaining both solutions at a temperature of
about 50°C. The resulting slurry was stirred over night at room temperature, and then
cooled to 5-10°C. After stirring at 5-10 °C for 2 hours, the slurry was filtered and the
product was washed with acetone 3x600 ml. The product was dried with airflow at

room temperature for 3 hours.

143



)3 ag. HC1 ~~~ 30 NaG-Bu *pC ~/NF p\DF 64%77%
1) 8-Chloro-5-fluoro-2-(trifluoronethyl)quinolin-4-ol

wo 20/ 1853y, Cl 132 WD 2006/ 135839 PCT/ US2006/ 8221%2006/022719
[0531] A solution of ethyl 4,4,4-trifluoroacetoacetate
(commercially available, 4 nL, 27.3 mmol, 1.05 eq.)

I f0pBOG]phos phigy weightofithé Zeduliiny préducheas 8l &,orbBOEE9126% yield.
cgllaoro- 5-fluoroaniline (3.78 g, 26.0 mml, 1 ecl.f) was
adtR anadysis indisaied éhad ther qoapponae was dha distnginatesalt form of 5-fluoro-

: . . . 150

rtcoRg - AR elfol- dh RS bl RE D 3 Bt Ruid A5 2-

( apifinovoinretii ydquinbdinbolir &)ditich) eeslidi?ic:i ‘sc'bdlwntw?reltflomhchﬁ rg:btilcentrations
t e arefu . e

" SRR stpte, 0T e foF TED pd 0ol Aot St TTecy el by

vacuum filtration, washed with water and di ssolved in

ethyl acet at e. BIOBEOGIGAL ASSAYS AN PROGERIRES shed

with brine, dried over anhydrous MSO4 and

concentrated on a r doxehOkjegbBeengmitiomModel ude pr oduct
urified by flash chromatography on silica gel

Yﬁf’ Ihex ¥t bomgrEvarsdrogted rags ?}203;;] 3t the tiglle(ca’Ie/sting) werp)
. . ' .0d . -whi t i Oy, MP =
LRy ET O REa R il ARG POt Bl ofies -

( ¥&¢dgnitidh (NOR) training and testing was performed in a circular field (diameter

8- Chl oro-5-f] uoro-4-nmet hoxv-2-(trifluorom -t hlyl )bqw_nol )

i Ve, e high) penstrarted quiofslpsiiciagd containing soiled bedding (without
3. iy S . ) : 04
Ly S S A OO oy g v
wdecasedidie . dimify lir wos (K2C0E {t3h8RveR. the amev) in tRe firesamcle,of white

iesE LELE) PR PER B TAEe Sk gk VIgT i Pefiofedby an

heup&rimbteideitéd OMaide af 14&tin8froom. Objects, constructed with Duplo®
(Lego), could be affixed to the floor in one of four locations spaced evenly around theA“‘
field approximately 10 cm from the field’s edge. To avoid possible olfactory cues, “
multiple copies of the objects were used throughout the study and were cleaned with a-

30% ethanol solution between animals.

[0553] The visual recognition task was divided into 3 sessions - habituation, a
sample trial and a choice trial. During habituation the animals were placed into the
field containing 2 identical yellow cubes (~10cm x 10cm x 10cm) and were allowed to
explore the field for ten minutes. Following habituation, rats were returned to their
home cage. One day after habituation, animals were dosed with a test compound and
following the pretreatment interval the sample trial was initiated. During the sample
trial, rats were allowed to explore the field, now containing two identical stimuli
(complex, multicolored, Duplo objects; ~10cm x 10cm x 10 cm) located at opposing
compass points, for 5 minutes. The amount of time investigating the objects was
recorded for the entire trial. Investigation was defined as orientation toward the object
with the nose of the rat within <2cm of the object. Following the sample trial rats
were returned to their home cages for the 48 hour inter-trial interval and then tested in

the choice trial for recognition memory. The choice trial consisted of a 5 minute
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i odonmet hane (1.8 nL, 28.9 mmol, 2.17 eq.) was added

and reflux was continued for an additional 1 hour.
woheooriess3di on was cool ed to roomtenperature, powUSA06/022719

onto ice and extracted with ethyl acetate. The

conmbi ned organic |layers were dried over anhydrous
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2008544358 39 c REFELSP2RANEIR 3K bBjecBxploration during trial one was
8- (1, 4- D oxa-8-azaspiro[ 4, 5ldec-8-yl)-5-fl uoro-4-nethq
x §rapinedrysitg aioeovraY N QYA tai pertadt tipe folgwed bppFisher’s LSD

[0 5l ut | : ,
o SR pb Bt fhlonns. Tos ot oL m apyies sy and

n dam@lﬁtrae)bjeZts a’brc%? tlgatnik;nﬂ gronpoivas dnatgrel usinganieyehtalineasures
tefr r.Qf ur 44 s added X . ep .

t r"lf\]g ?)g.y% %%wqﬁﬁyr@%%n%s&n‘@@ Past-gﬂé?ﬂcampa#ﬁ@f- Siepificaptly more time
O_ . . , | _ . | o

( Os{aélg’c egiplog _n%gllme,l o%egt;ithglg the’famﬂ%j oHAYdpRESen R Yt @ gnition
2-1érogyl fohthey treginsspgrionp.- Control and untreated animals show no significant

e py st ARl AR St eirale tilpndodi e g o cetay

. (On&ichfing o AbmdEPlor tHe <hnfifle frial (Signifi€f ldiffdiEndeh ¥ielvRlent with
,~S stirred at 70C overni ght (approximtely 18

W. I
hobipggudedsis)-a ni trogen atnosphere. The reaction was
then cooled to roomtenperature, diluted with ether,
fil0b%led Mneadmgits:a Anghalg weke wedted withelcompgund of the invention 60

concentrate n.a rotar vaporator. The c .

B ot 88 e PRLARS PARRAG Biog ] HREUBLBTh e
Usdpp@bpriaratbieé iyd adsigistdred ballgiave ndl/A@d g (64% yi el d)

of the desired product as a beige solid; MP =

(1%&5%0;@3 E:l ORg?f.e@%@tim HmpouBiSé1 tHE irlvehEas Wwkde)testd&Bdccording to the

1-Hretorplidsperibedmdn Hise expegimpants, adosifee Bty of aepmpowd on

; 7.'|eé<%inﬁ?orni rﬁélﬂofb is ABfonstrated by animals spending significantly more time
exploring the novel object than the familiar one. It was found that the tested
compounds had a positive effect on recognition memory. Doses of the representative
compounds of the invention that were identified as having a positive effect in this
assay were dosed at 0.3 — 10 mg/kg p.o., with 10 mg/kg p.o. being the highest dose
tested. These data demonstrate that selected compounds of the invention are useful

for improving recognition memory, and that the protocol is suitable for identifying

compounds that have a positive effect on recognition memory.
Synergy of Test Compounds with Acetylcholinesterase Inhibitors

[0557] Acetylcholinesterase inhibitors are currently used to treat mild cognitive
deficits resulting from Alzheimer’s disease. However, the use of acetylcholinesterase
inhibitors is hindered by the side effects often seen with this class of therapeutic agent,

and have limited efficacy. Representative compounds of the invention were shown to
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F &NCF3 O [0534] To a solution of

8- (1, 4-di oxa- 8-azaspiro[ 4, 5] dec-8-yl)-5-fl uoro-4-
worbtdemsys32- (tri fl uoro-nmet hyl ) qui noline (Step 3pCOUB2@6/022719

1.56 mol, 1 eq.) in tetrahydrofuran (20 nlL) was

added 2N aqueous HC (6 nL). The resulting mxture

wetgavs taisynerdistit effedt ohahe Sogndtivesenhdiiténg praptitien of\@sepresentative

cool ed roomt.e erature g}ured into 1N aqueous
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desire product as a light )Sel | ow sg@lid;
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1 7Ppsitivgeifegon egyenifion pemp |0ié\r1°ﬁPfer@§fitr9gresegmve kAmpqunds of

(

]tﬁg)lg\r/ I 12n wetr&?1 %c)l(rilnnéste(rﬁd Eo teft6an1mal gr)l(cgl tghgllrneo ects [ ﬂgnltlon
ermemoryl werglr¢quirgeel dsdieseribed above.
yl)-2-(trifluoromethyl)quinoline trihydrochloride F3C

FIO0559JCH3 Treatm€Xiki3 Animald veNaiBkidédNvith a cofdpbladd of the mvention 60
2UEH3CO H3C 22% 3 HO.  [0535] To a solutiogn of
1-TPBWHES PEI0H IQLthﬁé@IﬁBIWHQlS( Eachy Wé}d@%m}wa@ %8 disselged in an

yl 1
:%)B%diﬁfa eﬂ%é)%&cf%gﬁa&lglﬁlgsgc}ngdz ?%%/1?) gg?e %&1‘1' ne Wére ?ﬁ’en)Atreated with
Stzlmce@t 80 Afimges fric3o tvedample Bialse Arjcept? waﬂ@ashod)v.ml in an

nmet hano added, sodi um nobor ohydri de
( FPPERPrigte ‘T%@HL i)’l‘ri%ﬁ dsnni}lsgﬂéed Wgraperit Pesul ting mxture
was _stirred overnight at rogmtenperature u

nil0P&Yen A(nalabls wege $eppratedy; adipnistese spb- g,rpﬂ@gf gcbsps of Aricept® (0.5
\?va qgé/gg]é gg %@ggﬁgd'tfvg CofPBorhf & the imventidtP{o. 1 1n§/k7g69 &§- When

tirring at roomterrperature wa
C oadtmms@dedmpanatew; tthe ddmgact tumsu Iferi theyanieatst in e famitiaraad novel

N G T .
S QR YRR Sithiottenddde oA at @d sOfe dofe@BEY/in the separate -
" administration test for each agent resulted in a statistically significant decrease in the .

contact time for the familiar environment compared to the novel environment
(P<0.05). The decrease in contact time averaged more than 10 seconds. These data
suggest co-administration of a representative compound of the invention and a
cognitive enhancer resulted in a positive effect of recognition memory, as
demonstrated by the animals spending significantly more time exploring the novel
object than the familiar one. These data demonstrate that this test is effective in
identifying a synergistic effect between representative compounds and cognitive

enhancers to enhance cognition.
Treatment of Sexual Dysfunction

[0561] An animal model was used to demonstrate the utility of treating or
preventing sexual dysfunction, e.g., sexual dysfunction associated with SSRI
treatment, with compounds of this invention. The animal model is based on the

finding that sexually experienced rats that are administered an SSRI, a drug used to
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evaporator to a yellow oil. The desired product was
i sol ated by chromat ography on a. 40 g silica colum
wO20@03539 20% acet one i n hexane fol |l owed by 500CTUS30¥%22719
acetone in hexane) as a yellow solid (0.113 g, 22%
yield). The free base was converted to its
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f dTecsiongiova@ ominuin irial petiogn Fluqxstine prodvesscr decsease impxual
d %hétﬁ]% lﬂld&dtiﬂgge %9@&1191@{1@1 &%ﬂlt{?%ﬁ J)I%@geﬁ I{J(E &Qﬁgl%g{ \%Rﬁ Yehicle
Ica gel colunm using e yF

on Si etate an
Cc cibonet tTehdsd dntd Banbmsitﬂayaihmshkm idglsfuséidn is$nduged in the animal model
nmet ha i.C yi, am (2499 of the tit]e
c Iéestﬁoepié Pmy %?Wﬂr@ﬁr the yalidifnet usis télegyum%nzodel
(relLative intensit 472 ( I—? 100). 136
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Coahl wat€xreated with vehicle for 6 days, and on the test day (day 7) 1nstead of vehicle,
the animals received a single dose of fluoxetine in vehicle (i.p.). For a subchronic (7

day) study, fluoxetine was administered each day for 7 days and the animals were
evaluated on test day 7. For the chronic 14 day study, fluoxetine was administered
each day for 14 days and the animals were tested on day 14. Each fluoxetine dose was
10 mg/kg in vehicle and was delivered i.p. on each of the test days as described above.
The testing session for each section of the study was begun immediately following

compound administration and the behavior observed for 30 minutes immediately

following the drug administration.

[0564] It was found that both a sub-chronic and chronic administration of
fluoxetine were associated with a significant increase in sexual dysfunction, further

demonstrating the utility of the animal model for sexual dysfunction testing.
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‘Thmiuceaermsem nenicEtavh penitaxirections. Poses-of selectgd des: compounds of
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selected compounds of this invention ameliorated the sexual dysfunction induced by
chronic dosing of fluoxetine, as demonstrated by the compound’s ability to
significantly reverse the fluoxetine-induced decrease in non-contact penile erections.

Doses of the selected test compounds that were effective in this model were 0.3 — 1

mg/kg i.p., with 1 mg/kg i.p. being the highest dose tested.

[0567] These data demonstrate this test is successful in identifying compounds
that can be used to treat sexual dysfunction associated with treatment with
antidepressants (e.g., SSRI’s). Moreover, these data demonstrate the test is useful for
identifying compounds that are efficacious for treating sexual dysfunction, e.g., that is
associated with antidepressant treatment, whether the treatment with the test
compound is initiated at the same time as antidepressant treatment (e.g., SSRI
treatment) or when the treatment with the test compound is provided after initiation of
treatment with the antidepressant. Further, these data demonstrate that the candidate
compounds tested ameliorated sexual dysfunction associated with treatment with
antidepressants (e.g., SSRI’S) and suggest the candidate compounds are efficacious

for treating sexual dysfunction.
Enhancement of SSRI Activity
[0568] SSRIs are currently used to treat depression in humans. They are thought

to exert their antidepressant effect by increasing serotonin levels in the brain. One
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purity in 51%yield. 137 WO 2006/ 135839
PCT/ US2006/ 022719 [0538] The salt can be
woearoystsab | i zed froma m xture of nethanol andpPCT/US2006/022719
i sopropyl acetate if further purification is
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[0570] For in vivo neurochemical experiments, a microdialysis probe (CMA/12;
active membrane length 2mm; OD 0.5 mm; 20 kD cut-off) was pre-washed with
artificial CSF (aCSF; 125mM NaCl, 3mM KCI, 0.75mM MgSO4 and 1.2mM CaCl,,
pH 7.4) according to the manufacturers specifications. On the morning of the study,
probes were inserted, via the guide cannula, into the frontal cortex and perfused with
aCSF at 1 pl/min. Following a 3 hour stabilization period, three control samples (20
ul) were collected to establish a steady baseline. Immediately following the last
baseline sample, animals were treated with the compound of the invention (10 mg/kg
p.o.in 2% Tween , 0.5% methyl cellulose, using a dose volume of 1 ml/kg). Thirty

minutes later rats were dosed with vehicle or fluoxetine (30 mg/kg s.c.). Subsequent
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2-L reactor was washed with 300 g of water and the
wadtcipdialysisrepmplas ave colidstedsor 3 hgwstinjectidi eng khadjzetl er 5-HT

o ik MMl S8 S 5 oo
20 I
M s N O A .

r 06302)e didbncimoshentien] da® were aggdred sing e Atlag/sqftvodepackage

b LT, UL AP Lt . e

aI Fmblh@ntddtiatisheof Mﬁﬁeu@&{’dﬁbﬂlﬁ%@ﬂlﬁlﬂ-‘%ﬂﬂé gagtlide Sarhples were
reactor. About 500 nml of 8.5% KOH ti on was

chayegegediand shis Malug dengtedias HI0%:ndubseqyans sample ~alyesrivere expressed

S(r)]rgt : gérgélf'cﬁd %#lﬁ%ﬁ%@ﬁ%ﬂimaﬁel nlggll;e%lu \Ng‘ors & chlélgg ﬁam baseline).

t h®euioxhamieal dages GSﬂUdlﬂlg @rdigjecticn valusdnetelmaliotd By two-way

oD S U oA T GV AV 5 PR GPeRS (B oRbsae udyses

I f
EIICIN Con M —

pi G
FBI %}; a. A%l/llg’tcr:% i e éﬂ‘@f}g{etmg g?d 12& &Qisgéér%pon\’\ﬁ elveﬂei‘n the
f | fror abrsrtem ol rext aninGls. H@ﬁé\ib}' od-ddaminBtrati@l of, represr*ntatlve

8- br onp- afﬁ’lr oro ui.nol i ne_was &re ared by addi

waF PP r&?‘ﬁ Fanged2 gienitt tﬂBCFQaSM indropg %1(1; £§IEfx serotonin
( 1R08s. Reﬂe@é%}atlvé cBhprQlﬂﬁ"sedeﬁm Qrﬁ@ﬁtloﬂ)héﬂno @@é? ofi*dntal cortex

gl ycer ol g, €q) over hours to sulfuric
ac$eﬁ0t(>1218'le\rﬂ18) wbtndadmm@rerm 1D4ses mﬁ)epartseumﬁvdaﬁﬁpouﬁie of this

bl e RO 38, ARDP e Bl et
i nwaér:%at [=() mgﬂégtlﬁb Gt 100 HR¥p. bBink @Mk hi gﬁé@ﬂbéeﬂﬁsted These data
ma‘%e” al's and 5. 0% j med, ately after ad

capqugirate thep, @S?}S&f@dl‘(ﬁp}@ﬂd%}‘f)ﬁms compowds 53/0‘(1?4,\]'nyg£t1c}nhtﬁat are
¢ A 10 JEBHE fhi@ftnOuofohtes BB B Bl e58 (0. 40 ea. 34

4-ni tropheno | so success y produced t he
| nt ermedi ate of interest at égﬁgggabl e yield. 3)
1 (5 f I uor oqui nol i n- 8- ~I)p|per| I n-4-one [0542] To a

cke
;[ﬁg lP@g él&% t%g#he hglgrh =h eggpzt matgc?m gr%lman
V@Bﬂdﬂﬁd\lﬂlﬁrﬁt}gﬁ@ bbéﬂ &éscMBéTd seaibged (@hzh}dak5%., Mol. Pharmacol.,
43:516 (1993)). A stable Chinese hamster ovary cell line expressing the human 5-

HTa receptor subtype (h5-HT4.CHO cells) was employed throughout this study.
Cells were maintained in DMEM supplemented with 10% fetal calf serum, non-

essential amino acids and penicillin/ streptomycin.
Radioligand binding

[0573] Radioligand binding assays were performed as described in Dunlop, J. et
al., J. Pharmacol. and Toxicol. Methods 40: 47-55 (1998), which is incorporated by
reference. Cells were grown to 95-100% confluency as a monolayer before

membranes were harvested for binding studies. Cells were gently scraped from the
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tol uene solution of 8-brono-5-fluoroquinoline, 209 g
of 1,4-D oxa-8- azaspiro[4.5]decane. Meanwhile in a
woQWenissdBp | enneyer fl ask, a suspension of 16.5PCyuUS2®6/522719
nmol )
-[ 1, 1' - bi napht hal ene] - 2, 2' - di yl bi s[ di phenyl - Phosphi ne,
an gul@.lrg 8lages, (rms&rrqﬁmmpntnfuge tubes, and washed twice by centrifugation

A 0 S P R

pf }eay Auotkdiagd plRed biy-80ETICOs W%sd&aﬁ#e c%ﬁﬁvgl%qhawed on ice,

into the 5-L reactor followed by a rinsé

to ﬁmswéusmwdgnwéfﬁn r&tuctl@r werh goaductrsl wedng [ H%%h@ﬂ?@élﬂas the

QRS 1E Bal RBoR R0 s m

t hevtal kdunedioe 596l bheutfdri Co@getitivnt d?(pﬁhﬁléﬂlg &ferd Performed by using
at nosphere three tines. The m xture was then heated t

50560 élffeaem coneantragonsef unlabeHedidrugand adinal hgan@ls:omesentratlon of

oba 8 et BEL Byt A fittent? of 17 uXDsmrT.

c oBhterhtibn adflySo @aa ndndd@&:ld byusihe A 18AOHRDBAT @ coficentrations
water, The |0 | ayer was split off and the
voldgiedrom fe- %5% ol MO&%& 2 AR AR QTR deRT fempagature, the
L lrat

5 %\gct‘i/(glc\g?@%%h/oﬁltaieh lfy utlﬁ?%ddg%(?ﬂ d&fgb@ 061@%8?%95 eﬁlrcrllctﬁ(l%g&gusmg a
wall-8¢ Branddl €elt Harvesteu (Gath@rsha@ b thidueti 0GF/B filter presoaked for

filtration asef was, ,0bt ai
Lt OBl St DoRenidiRinine. rhfth piERiaGOkfutlEcs og e tested
wesorgsti@ds.t o the aqueous sol ution and the m xture was :
neutralized by slowy adding 770 g 50% sodi um

:ydroxi de sol ution. The JAQMPImeRAHERMRs! ayer was split
off and extracted with 600 g of tol uene The organic

| 088 W&s&%ﬁt&h&%@?@ﬁ%ﬂﬁed"a@ﬁéﬁ@ St | FB% afte't %ﬂ supra.

was reduced to about vacuum
r edssduewarepetiooned by mmb@tmgthap@tsamlu EMEM oftﬁ(hugng)ﬂS mM

oo, e R o IVRHERNE DR L AR a3

t HFumiegbnadl acVityt wachREsedby Badinghé SAMMEItPRIrblatinYMuM figal
filtrate vvas concentrated by vacuumdistillation to

ab‘@&?e@raﬁ% foHawed rﬂmr@dlawlr Ry stcampraipd {f differens spaeentrgtions)
¥ Qtf%c?iéﬁﬁaﬁ’ lb%ﬁh@s oY In I«gkﬁardaﬁtg éié}%bmtsc gld gégvetngr?tlons of

roduct wa ar
r cammgoempwatpmmcuﬁ'a]qﬂ foal0 ymn Ipdof ® the adkhtn'»’ﬁ)% 1(431M 8-OH-DPAT

" api §PpR0 ! e 14 Mo e RO A oaF e A4TbE fedis gy adiion of

sayls ﬁﬂhéef doAE Rs QY BRPEOIPISIES Were(sfiste® aB L0V bRoFM*REs&he ot cAMP
formation by a cAMP SPA assay (Amersham).

[0575] Compounds of the invention were tested according to the protocol
described. The data demonstrate the protocol is effective for identifying compounds
that have 5-HT 4 agonist activity and 5-HT 4 antagonist activity. 5-HT;4 agonist
activity is demonstrated by inhibiting the forskolin-induced increase in cAMP levels
and the results reported as ECsg values (Table 1, “Agonist Activity EC50”).
Compounds having 5-HT4 antagonist activity show no effect on forskolin-induced

increases in cAMP levels on their own, but block the 8-OH-DPAT-induced inhibition
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to roomtenperature. To this m xture was charged a

prem xed tol uene sol ution of 6-
worbttemsys3B- ( 1- pi perazi nyl )quinoline (Step 1, 180Td52006/022719

27.4wt % in toluene) and 1-(5-

f1 uoroqui nol i n-8-yl ) pi peridin-4-one (Step 3, 41 g).

Thettferstpkn-agmmatadinereanas imcAMPddvelf. oReslth Qre3reh@BasaCs, values

e g ARERRRR AChESER0. "doaium ) "

tri acet oxyborohydri de. Heptane (118 g) was added to
further precipitate the product. The product was then
filtered and washed with et hadeble 2x100 m ). Yield 68
g, 86% This crude product (67 g) was dissolved in 586

di chl or omet hane and passyg- tihraugh—a
gh i : bﬁmééﬁ um-The
di chl oromet hane was di sy/i || ed\ of f i | e\400 g of
ethanol was sl ow yGadd®d at t ame ti Fe—ghe
resulting slurry was fil\tereg and shed with ethano
twice (65 g +100 g). The product ried in oven at
59Coyerni gt Purificatton—recovery—yetd——59-9 g

J"‘T A T S
89. 4% 140 2006/ 185839 /uszcoes?'%@, 19| Adtgeonist Agonist
6-|met hoxy- 8- (1- pi per hzi nyl ) qui nol i|neBEBLY/ Actiyity | |\ Activity
ajcl V1 1 N\ I N ~NBn HO ByoH dfi NaQH a@#p@NB{ EC50
+ [TAN 10 nC N AHACT =[N >N N2 € o 06N A-BAnR
P/ C.] 10%% ’ 040nM 13.86uM
6-{met jhoxy- ¢

N4 nol iine (Exanpgle P, Steq
1) is also - . in fhe reactilon schene
aboved. To a .k L MNeach pped W th a nedhani c

stii rrier, addi tion funnel,” a thernocoupl g, nitrogeﬁ
imletl and a bottomoutlet was adgded 442 g |of. water,
134.3 g (0.5 nol) caonpound A and 177 g net hyl
tert-lbut Fv?,  ether.| To this nmixture was sljow y added

1'25 rr1;=5 N.sodi Lum hydr oxi de J 20 0148. e
4 \C(\/I Y @ 146.nMh 25.0 nM
/

! h

C . e 0.24 nM 6.85 oM
N N
/ o
N
D 0.59 nM
N n 24.0 nM
A\ | .
N

E o 0.38 nM 2.40 oM
O 7
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m xture was stirred for 10 mn and the aqueous | ayer

was split off.

The organic | ayer

weaqomadsasm chl ori de sol ution tw ce (2x200 Q).

nethyl

0,

[ 0545]

pr
g-

tent- butyl
t was_ obtained

s anoil., cr

1de_vyi el d:

was washed with 20%

POE®/US2006/022719

ether was distilled off and the

117

1d

led with
groscopic).

pyijeld (still

C. The solid

c
d a 1-L react

e was heated to

ni trogen
The fil

or @ nechanlc

or 18
or med upo
protection (
ter cake was

nt%l ni ng trag

. GOnvnt
stirrer,
AS
hyoxyqui 1

nours  bef,
n cooling
solid is
shed w

ee ani ne).

sl@l yemt ) -
charged with 380

ol i ne,
The
ore coo
and was

h 100 g

and

| ed

S€E.

~and 2x

e product was preci

The slurry was

or angHq
cont ai

200_g of MIBE

dps

g\a [ot ass

pitated upon
stirred for

26.8% n8p!
Al N an ol

um hydro
and 60 ¢
addi tion
1 h and t

d was
ange

slow y charged int

i de
45%

KOH.
into the

22.03 oM
o

g
du

60
irr
| et
t hy

red. The fiitter

was
cycl ohexene

t her nocoupl e,
char ged et |
14
US2006/-022719 (1

Cake—was—wa
tert

eq
e@hdens
2B) 27

¢

hanol

11 WD 2006/ 135
Wn\ and 0.6 d

o

+In|4

her
50C. Wi
ui pped w
er and n
g, conpou
839

of dry 10

%

2.53 nM

b1

on car bon.

and cool ed|t

anmount of solv
f | uor oqui nol i n-
F Pd2(dba) 3,

Epe n1xture V
2

RO 6

ent)).

DD)
8-yl ) pi peridif

aCx - Bu,

). HerdVled

-

\' \ ON

nper at ur e
ff, the
I ng conpo
e product

u

4- one
NH2 Pd(

NA refl ux NA

The

sol vent wg

nd
contain

F Br

PPh3) 4,

S
eq

- 9

/‘85W0'

0.61 nM

9.95 M

0.27 nM

0.83 nM

120M

29.5 nM
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FN Br 0QO | |

OH OH [ 0547]

1- (5-fluoroquinolin-8-yl)piperidin-4-one (Exanple P

were/133839s al so
schene above.

prepared as shown in the reaeCT®s2006/022719
To a 500 m flask equipped with a

st —a-thernmocouple  a condenser and nitrogen
i X mere charged 50 g:2-brono-5 | 3. waMban| I7éaMand
60 0 glyterayetRa: 'xt]m_md;“heated to 60C and 55 ¢
nitro - a was| chdrged in pprtion. Thie
mi Xt uf h“H‘,;ébwy “@B0-110 C, starjed charge
200 m” 1 furic dcid) After syl furic ac|d
addi t {on, the m xture #8s. heat .td 130C and| stirred
for 3| hours before cooled to roomitenperatufe. Water
(300 g) was added and a grayish by product was
filNef filtrate was sli@dynwddedopnd a
2-IL rEA F4240 g 50% NaCOH, 420 ¢
of| wal butyl| ether. After
fifl teri lid, |the aqueous | ayer
wds sp ‘ rgani c | ayer was washed with
10% NaOH (2x100 ), @@6 RaCl (2%200 m), the sol vent
wgs renoved, meight 6 g, 89.8% [0548] To a 2-L
r tor wth—a stirrer—a thermocqupie—p—eengenser
ar?m v0ges "0“.‘40 3.7aM
8-broF%15 I uorfoquiMhol i g tfet rahydr of uran (795
g), [Pd2(&pa)a. (3278 nap (1(/6 g), and
1,/4- O oxa- & uzaéblro (47.3 g). tlhe m xturle
was heated to reflux ai reacti on was
conpliete. The reactipn Fm xture s quenchdd into a %
L|reactor containing 1000 g of water and 640 g of
M[BE.| The bottom aqueous | ayer was$ split of|ff and the
or Gani ayer_was wa YaoRiNeI1Z20 9) and [ 10.0 oM
20% N 2%x10% 9) . NS evapor dted, wei ght
87 ¢ D.4 g by t The remaijni ng steps
are §g esciNpged abo P, Step 3. 142 WO
2006/ 839 PCT/ US20 — Pr epar atfi on of
61 metihoxy- 8-[ 4- ( 1- (5-f|uoro) qui npl i n- 8-yl - pi peridini{4
- ) .
4 a 500 nM NA
2
| "
N
N
a Z
5 q 106 nM NA
=z
X
Z SN
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pi perazin-1-yl]-quinoline trisuccinate salt (Polynorph
Form A) [ 0550]

w6 2011888y - 8- [ 4- (1- (5-f 1 uor o) - qui nol i n- 8-yl

-yl )-piperazin-1- yl]-quinoline (1.5089 g) was

- pi PETIUS2006422719

slurried in 100 m. of dichloronethane (99.8% HPLC) to
obt&i n acflear l'ight |yel,l ow sol utijoh3bfiM reg base. 20.0 nM
Succi pi ¢ jaci d (99@6 was | dissolved in 17 nl
of| ac Z 3. 279 nmL of thge succinic
acji d 0 20f nL |of the free base
sqgl ut RO 8 preci pitati oh was
obser ing solution was allowed to
evapofate to dryness| at roomtengerature. [The solid
was analyzed by powder X—ray di ffrlaction and found tlo
bg stattHmne—thaving—For-mA—EE—Preparat+pr—of
S-ﬁpt A ( 4- ( 6- netkd&%yﬁ%f ol i n-8-yl)-|3-28M
pilper [ -2-|trifluorojret hyl - quijn
olli ne 1 F3SC\ / FC NN O
HQO d . F -0O-0]0551] Theg
friee pbase of
5-f 1 uor o- 4- nethoxy 8t (4 (4- (6 netroxy qU|noI n-8-yl)-
P qqramn I-yl) pl 8] i1 yl)-L- ||:L||_y| U|u|
i ] d dscri bed. g@g\; Z. This 3840
by converS|on to a
act or equi pped with
\ nd nitrogen ijnlet were
ed 124 g of succinic acid and 2470 g af acetone.
The m xture was heated to 50C and a col orlless
s otgtion—was—ferredManwhite—ifp—a3-L fHask were
‘;g;“ i 3:040M | 35.5 nM
- hoxy-qui nglin-8-yl)4p
de ahd 2250 g |of |
m ethoxy gui nol | n- 8-yl ) - pi perazi n-| -
y )-Fiperldln 1 yI) 2- trifluoronethyl-quinoline in
THE_mi xture was heatled to 50C and|a yel |l ow|sol ution
wa$4 achi eved his yello [ uti opn1vwasinel oWey. 5 Mer
the ¢ourse ahput (3 holr s\
/O
15 F m 0.15nM 23.5nM
AN P
[VaVa W) N
P |
[VaVa W) N
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charged into the 12-L reactor while maintaining both
wo %@/ 468:9ns at a tenperature of about 50C. Ther/ws2006/022719
resulting slurry was stirred over night at room
tenperature, and then cooled to 5-10C. After stirring
5-10 C for 2 hour the slurry was filtered and the

enperature for 3
;doe/022719 [ 00100]
~4/p Qduc¢t was 311 g, or

al ysi s ifndi cated |t hat the
bund was the dishiccinate salt |formof §-fluoro-
me{ hoxy- 8- (4- (4- (6-nethoxy qui ngl i n- 8-yl )}- pi perazin

1 I | ha o Al o

PO 4T3ST®
O

yl lJI lJCIId'I_II L yl} L LIII1 uUI’I’IUl]‘IyI \.1 IITU'IIIIC 4=Jln1*
addi tion, residual solvents were found at
concentrations of 0.047% for acetone, 0.027% for THF,
and 0.14% for water. BlIO.OG CAL ASSAYS AND PROCEDURES
Novel Object Recognition Mdel [0552] Ml e Long-Evans
hooded rats (-200g at the tine of testing) were

i ndividually housed with ad libitumaccess to food and
wat er. Novel object recognition (NOR) training and
testing was performed in a circular field (dianeter
-70cm 30cm high) constructed out of plastic and
cont ai ni ng soiled bedding (without feces). The field
was surrounded by black curtains to mask extra-field
cues and was located in a dimy lit room(-10 |ux at
the level of the area) in the presence of white noise
(-65 dB). Aninmal performance was tracked by video and
noni tored by an experinenter |ocated outside of the
testing room Cbjects, constructed with Duplo(r)
(Lego), could be affixed to the floor in one of four

| ocati ons spaced evenly around the field
approximately 10 cmfromthe field s edge. To avoid
possi bl e ol factory cues, mnultiple copies of the

obj ects were used throughout the study and were
cleaned with a, 30% ethanol solution between animals.
[ 0553] The visual recognition task was divided into 3
sessions - habituation, a sanple trial and a choice
trial. During habituation the animals were placed into
the field containing 2 identical yellow cubes (- 10cm
X 10cm x 10cm and were allowed to explore the field
for ten mnutes. Follow ng habituation, rats were
returned to their
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home cage. One day after habituation, animals were

dosed with a test conpound and follow ng the
woneidsriesa3aent i nterval the sanple trial was i npCrasems/022719

During the sanple trial, rats were allowed to explore

the field, now containing two identical stinuli

(conplex, multicolored, Duplo objects; -10cm x 10cm x

10 cm) located at opposing COAPESS points, for 5

m nutes. The anount of tine Tnvestigating the objects

mgi recorded for the entire trial. Investigation was

htdgclaunedtisent ati on toward the object with the

nose of the rat within <2cm of the object. Follow ng

the sanpl e 14 tghphitidor PRl @hurned to their hone

cages for the 48 hour inter- t |aI interval and then

tested in the choice trial for recognition menory.

The choice triat, congisted of a 5 m nut ke 14% WO

2006/ 135839 PCT// 006/022719 expl orat Ao 'the

field contaigj-ng bo N a fanmghgr @&evhous ‘ | ored,
obj ect and a obj W t fat or’ agai n
recordi ng comj—at ren’ Thendqcati 0f)j ects,
count er bal anced aefQss tme r nai ned
constant for ea&h ardsnal RRg the hadi AL i on,

sanpl e and choice trials. [0554] The effect of
treatnment on object exploratiop during trial one was
exam ned using a one-way ANOVA on total contact tine
fol | owed by affs shinaged3Rly QUALIEARS BRI A7aS thercor
conpari sons. e anount explorin @’ NOVEr
and famliar objects across treatnent groups was
anal yzed usigrean r epeat ed neasures ANOVA fol | owed by
Fi sher's LSD post-hoc conparisons. Significantly nore

Fam 11 ar - onor G RedB e K tarke Facbankes Bre: MiedbryReofid Ri

that treat nment oup. Control and untreated animals
show no sig ﬁliefqaglgmdepg}dpp@y dibc€s-Geealkab (Ci <rd) thiatpallghd C2-Cs)-

novel object exploration follow ng the 48 hour delay
i ndi cati ng alsemBner(C1Gn-atdysyk halpken, tEFg NGy, N i@RAL -
di fferences are evident with shorter delays). [0555]

Tr eat ment s: OBGLRB| SSRLI-S0LREALHBLNERES,, AN IO Lmd))OfCOR25,
the invention 60 mnutes prior to the sanple trials.

Each candi dat@,R9meeycoyes, - e hREI-N sétﬁngzi)z, or

appropriate vehicle and adm ni stered ora

m / kg. [OSSQhJﬁﬁ@SEsentailve conpounds of the
i nvention were tedted accordi ng to the protocol

e oty Rradd ROfe SN B,2aP ORI, o fect o

Ros is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cs)-haloalkyl, (Cy-

Ce)-alkenyl, or (C»-Ce)-alkynyl; and
nis0, 1 or2.

2. The compound or pharmaceutically acceptable salt of the compound of

claim 1, wherein Rs is —H, (C;-Cg)-alkyl, -ORys, halo gen, or -CFs.
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recognition nmenory is denonstrated by animals spending

significantly nore tinme exploring the novel object
woOheos/Bhs39f ami | i ar one. It was found that the PeTUS006/022719

conpounds had a positive effect on recognition nmenory.

Doses of the representative conpounds of the

invention that were identified as having a positive

effectsin t 'mhécorﬂ{cﬁim onphantioasitalty ateptablels@ltmttiegrompound of

p.o., with 10 ng/kg p.o. being the highest dose

test edeaifeRe cABha, @ﬁ&eﬁlsm[ RLEL (AL SALACIGR,sCRTH@IN ASEs, -

of the I nvention are usefu for 1nproving recognition

nmenory nd that the protocol is suitable for
identiﬁ§ﬁh@”" mpounds t hat have a positive effect on
recogni tion nmenory. Synergy of Test Conpounds wth
Acet yl bitors.

hol i pest er ase .| nhj 0557

Acot vl #hol i HES FURRIdA] RhSmeGr Ricaltg aeeeiable Jal} of the cqpypound of
-~ treat mld cognitive deficits resulting.-from

Al zhei anst one ofichaims d.to Bowbezein Rip ie—Tds@1iffe)-alkyl, -ORss, halogen or

acetylcholinesterase inhibitors is hindered by the

si de efC@rctlNOgfore@Nseen with this class of therapeutic

agent, and have limted efficacy. Representative

conmpounds of the invention were shown to 145 WO

2006/ 185839 TRESSRAG PRAAReutivally acceptabler gitsifitiee compound of
ef fect on the cognitive enhancing properties of a

repres | M1aifS 9tY UCRAkERER], §¢ A8 S(C,; 1Y) RiKyr-ORos, halogen or
A«icep?{i?@éﬁﬁvgriné t he dose %f bo?%lgggntgwrequredg

to obtaLn fica in the Novel Object Recognition
Nbdel.4?%5§%?%ﬁ%0g¥leject Recogni ti on Model : The

Novel Object Recognition Mdel was enployed as

descri bed ahpve. Sub-threshol d do S '

not pr gvi d ekfge corpRoYnd, 1 PAgIIACE utbcﬁﬁ§ é%%gga?% Soa%t%?rtttghn%%cg?pound of
of Aricept(r)_ and representative compounds of | S .

i nvent Flgan &eW@erSH‘nR-ﬂﬁ st E%déﬁ)balbélst(ggﬁiul??i?gfna%% effd Rols —
effects on recognition nmenory were recorded as

descr i BeCaGeovalkyl] §3R#s] hafogsat a¥ht NOAART s wer e

treated with a conpound of the invention 60 mnutes

prior to the sanple trials. Each candi date conmpound

was di sol v&te compoundayyphemrdcetticailyacespeablmshlt of the compound of
adm ni stered orally. The sane aninmals were then

t r eat eglaih tthwhéeincReis (H), (GPCRI-alkyleORYs] ltrlogen, R, -NO; or -CN;
sanple trials. Aricept(r) was dissolved in an

appr oppAALER Y fm; Ri,maﬁgarﬁpm RL$L, @ £d)-alkyl, -ORys, halogen, or -CFs;

intraperitoneally. [0560] Aninmals were separately

admi ni st er(fﬁbﬁl%be'agﬁ]{gﬁg@%? niy -f/ff 8t VALhE ﬁf&tr@{nﬁjéﬁ& substituents

ny/ kg _?69 a repr conpound of
i nvent Iar%nea I?h%drggénlfg p.o.). Wen
8. The compound or pharmaceutically acceptable salt of the compound of

claim 1, wherein Rs is —H, (C;-Cg)-alkyl, -OR»s, halogen, or -CF3 and one of
R7, Rg, Rg, RIO, R11, and R12 is -—H, (C1—C6)-alky1, —OR25, halogen, -CF3, —N02

or —CN.
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adm ni stered separately, the contact tinmes for the

animals in the famliar and novel environnments were
waaboessasp stical ly di fferent (P<0.05). PCT/US2006/022719

Co-admi ni strati-on of Aricept(r) and the each of

candi dat e conpounds at the sanme doses used in the

separate admnistration test for each agent resulted

in a spatisyj &@A,h%(%lﬁ,h%? '[%B h?x@a%ut?c%ﬁ&on ne{b'ﬂa §a.rl‘&f the, compound of

contact tinme for iar envi

cont actet hhBPdGdn Hor e A At £ el Eﬁ{«ﬁﬁ%@ffeem a

suggest _co-admi ni stratl on of a representative conpound

of t heltferradentbrBinlegenc§ Ykt QIVQ%e’rFWQr%e Rs.Bos B dtytd and Rz

a positive effect of recognition nenory, as

denonsare ataddntgpenienthnithiibbgepealdyh gORLg ACFi, oaA¥Dy; Ri¢ is —H or
nore tinme exploring the novel object than the

fam | i &@Hone. These data denonstrate that this test is
effective in identifying a synergistic effect between
representative conpounds and cognitive enhancers to

enhancg), cogid é&xﬁbouﬁﬁ%@bﬂ@rﬁiac&hc@ﬁ% WadepbbRd NG 'tl%‘ compound of
[0561] An animal ‘nodel was used to denDnstrate t he

Ut ' Lt oo g t\’[’l’%?’él*l Bhe on{ &:I %(t Sy i\% llggéfﬁu(@} Qaky),

sexual t| on a&s

treat th co unds of thi The

i mal-Olsaditlqebn 5206 BT ot SR Ry Koo Based it Bia is I,
experi enced rats that are admnistered an_SSRI, a drug

used t&rsalipl20Fes. tebsen ocEFLUSHERerER 19  treat

certain conditions such as depression, display a

reduction in the nunber of non- contact penile

er ect i Uns. BsRiomposad wepharmaceisely acesptapiet Jaltoé thya pompound of
dysfunction in human subjects. In general, the aninal

nodel aaipokeghesein aay bye ekRe R.eRe &R, Relaadiytis—H, (C1-Cg)-alkyl,
(Sprague-Dawl ey rats) to female rats in estrous in a

novel 1088t inal JF@ﬁ SR H ahd iy R ot IR Re/ RY %@rmmual R4 are each
envi ronnent. he nunber of non-contact penitl

erectl | e _
R R RS B ?“%?S%%%%%%c?fe&lt
for Neur osci. Abstr. 559.4; Uni ted States Appiication

Serialy,No. §Q/ c%%?poéﬁcg %ﬁgﬁd&n%ge&ﬁ}{ll %cgc'eaégfé@alt of Hl% F&npound of

experl rrents escri rern enera

(1 o, gl HTmib by ovhe R Parkty o) K R D

[0562] The ability of fluoxetine, an SSRI _associ at ed

with sBRaabalpgenr ohdtlizoand sy hiaeiR7, Reo RoaBee Reerng|Ri2are each
dysfunction in the ani mal nodel was tested by

exami ripdependently is —H, (C;-Ce)-alkyl, -OR2s, halogen, or -CF;, -NO,, or -CN.

13.  The compound or pharmaceutically acceptable salt of the compound of

any one of claims 1 to 12, wherein Rys is (C1-Ce)-alkyl.

14.  The compound or pharmaceutically acceptable salt of the compound of

any one of claims 1 to 13, wherein n is 1.
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10 ng/ kg dose of fluoxetine or vehicle alone (0.9%
saline), each admnistered intraperitoneally, once
waela00bg39887 14 days, on the number of non-cont aeCT/ps2v0é/e22719
erections over a 30 mnute trial period. Fluoxetine
produced a decrease in sexual function under these
experinmental conditions conpared to treatnent with
vehicl e lalonAxxﬁh&maddﬁFamﬂﬂmﬁﬁStrate t hat sexua
dysfunction is induced in the animal nodel using
SSRI's, thereby providing support for the validity of
using the animal nodel. [0563] To exam ne the tine
course of the effects of a drug that causes sexua
dysfunction, r&s that were handl ed and test edas
descri bed above \werg¢ treated acutely: rats
treated with velyficl® for 6 days, and on the
(day 7) instead’ of vehicle, pRihegani
singl e dose of N.uoxetine in/ vehN\cl e/ (RAp.)
subchronic (7 [
each day fors

test day 7. For ic/14 dayy sfudy etine
was adm ni stered eych day 14 daysrAnd Y he dhinals
were tested onrday 1#. Each ugixet i ne;dosel was 10

nmg/ kg in vehicle and was delivered i.p. on ach of the
test days as descri bed above. ,he testing session for

each section of the study was begun inmedi ately
~following conpound m ni st on a havi
observed for 30 ni Ig’f“? éﬁ:agy&c?ptgb& agwl%ﬁeﬁe?
drug admi nistration. [0564] It was found that both a
sub-chroni ¢ and chypgbie IR, MRS R, A, RY, R, R7fR%'%eR'1d“Rn, Riz,

wer e aSSOCIated mnth a S|gn|f|cant I ncrease i n sexual

dysfuncti on, 18r fgdga éﬂgdéﬂéﬁdéﬁty ﬁigc;l %\;Btslﬁyl (Cs-

ani nal nDdeI a nction testin

B i ATt M.

aneliorate the effects of sexual sfunction

sexual ly exp eN Qe s SRl n$ 55 D&Re 19N BedneNRas):,
usi ng a subchronic (7 day) or chronic (14 day)

schedul e and Gbn-GER1sedPBos, sSHRuAIORb1 ﬁNRnaﬁ]O&zs, -NR25CON(Rg2s)2,
descri bed above. A single acute dose of a test

conpound gi ven -CONRapgritoneal ly after 7 or 14 days

of fluoxetine aneliorated sexual dysfunction as

demonstrated by the £aReshch ifdipbhdanilyAH or -CHj;
significantly reverse the fluoxetine- inducc3 decrease

teer compounds of % B Teng Lnel on oFREEe R C LR
'n this rmde'cé’"ﬁ al?<y11 (&2-8‘:})/ ggenyl or (C\zl\!l(,1 pal}(yrrlg%/ grgd

where the piperidine group can be attached to the non-hetero

atom containing ring of the quinoline through positions Rz, Ry, Rs, or

Ro.

16.  The compound or pharmaceutically acceptable salt of the compound of
claim 15, wherein any one of Ry, Ry, Rs, R4, Rs, and Rgis —H, (C7-Cg)-alkyl,
-OR25, halogen or -CF3; and any one of R7, R7’, Rs, R9, R1o, R11, and R12 is —H,
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i.p. being the highest dose tested. [0566] To further

test the ability of conpounds described herein to
waneisiiossabe the effects of sexual dysfuncti onpPCT/US2006/022719

sexual | y experienced rats were co-adm ni stered

fluoxetine (10 ng/kg i.p.) and sel ected conpounds of

the invention once daily for 14 days and the k r

tested f{or C@Qii]éﬁ' -ORACAIRNRE -CBS CNORSS @@V&cﬂ{)%% R group

dosi ng . ?f, sel éct ed” conmpounds oOf this in

amel i or tt i nduced by chronic

dosi ng g#g% u‘g@gﬁ %eﬁ % er%i@%#%‘ééée%g ded by the

compound's ability to significantly reverse the

fl uoxetine-induced decrease in non-contact peni

erectiohl.  BHSEAmBRINYRE PhERAe P a%@@@ce@eq%wo%f thrggmpound of
were effective in this nodel were 0.3 - kg i.

P-
with 1 ka5 whereibRsig—HaCirigtadietl, Res, hzé@ead)r -CF3; and any
[0567] These data denonstrate this test is successful
i n i denone ofi Rvg ReoRpRunBso, Rifand Rayis bH, ((3e0e)takyly €3R,s, halogen, or
sexual dysfunction associated with treatnment with

ant i deprGIss N0 of eCH, exc@phior e R MUpaHRIu ?h b8&LthE PiReridine is

denonstrate the test is useful for “identifying
compoungksntfigd are efficacious for treating sexua
dysfunction, e.g., that is associated with

anti depressant treatnent, whether the treatnent with

;E$|822ressa q#ﬁggiido %&%&S&n tQg?i@ﬁfﬁ@hq§t%%axmmmnd0f

when th t nent. test cC u s rovi ded

after | gf redf‘ tlﬁ* t S\ﬂktygnﬁ%é alogef or -CFy; and any
antldepressant Further, these data denonstrate that

the carf¥o®ite toﬁp&?nﬂ@’gesﬂ@bRaﬁq ¢agh andeperdsatlz-H, (C1-Co)-
dysfunction associated with treatnment with

ant i depksd &M s, Hadoggn, 01SSRL, -B)0a00-CNgeespt fiohthe R group through
-candi dat e conpounds are efficacious for treating

sexual whieh thegfip@itindislcaneers@nt of SSRI Activity

[0568] SSRIs are currently used to treat depression in
humans. They are thought to exert their

ant i defessare cf;)frfpbﬁhd BY pheRBQATEAG, &KLEMORIsH bEUR!Bmpound of
in the brain. 148 2006/135 39

PCT/ USZ0R%/ 1%2%1?13:1%1n fkb'IJII @t{ ?.lnglqlé 253 hglog% %¥-CF3; and any

bet ween |n|t|at|ono drug

antide I @ C eks

ol oy MBS SERG R HRR 40 % A ugte e ﬁw@eaeg@s@? TH(Cr-Co-
with an, a [ Iatlo re- synaptlc - HT1A

aut or e@B‘;Xf bi{%’lt]?&[%é‘& By 2 Qi resRtfer tha R group through

serotonin (which result from i nhibition
which the piperidine is connected.

20.  The compound or pharmaceutically acceptable salt of the compound of
claim 15, wherein Rs is —H, (C;-Cg)-alkyl, -OR3s, halogen, or -CF3; and Ry is
~H, (C1-Ce)-alkyl, -ORs, halogen, -CFs, -NO, or -CN, and the remaining
substituents are each hydrogen except for the R group through which the

piperidine is connected.
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of serotonin re-uptake). These autoreceptors are
responsible for controlling serotonin release,
woespansizng to el evated serotonin | evel s by i nRCBiUSR006/022719
neurotransmtter release. The 2-4 week delay is

t hought to be the tinme required for these

autoreceptors to becone desensitized. A 5-HT1A

ant agomilst U1K cadbotnt r hatdact it aRy Be@YRBR daft of the compound of
aut orecept or woul d be expected to inhibit the

Ser ot onthorBEFEASEE R HEFRNR § G2 GRERE, .,

sustai ned increase in serotonin |evels and a

reducti,gn in,the onset of K SSRI drug actio 569] The

bt 11t 9201 FRE DR aS Ptk Ly epBible il sceompound of
time for onset of action of the representative SSRI

f | uoxePIHEGAS claime s ka2l svheepin thapiperidine isswansatgdsthrough Ry.
Usi ng 2- 3% hal ot hane anest hesi a (Fl uot hane; Zeneca,

Cheshire, UK), male Sprague- Dawl ey rats (280-350 g;

Char | e23Ri vékhe opitipeinnd bopharivaeutienldy seepiabl salt ofi the compound of
stereotaxic frame with ear and incisor bars (David

Kopf, amy ongaf clafs Yhid 1, avherdig tHeipdiBnsis@ehited through Ry-.
cannula (CwvA/ 12, CVA Mcrodi al ysis, Sweden) was

directed above the dorsal lateral frontal cortex (AP

+3. 2 . M ITeZompdithd bY pharrhaceulihily adelpiagienal ©8 th&iofpound of
taken with a flat skull using the rat brain atlas of

o A 8 DB s .

(Smal | Parts, Roanoke, VA) and dental acrylic

(Pl ast hes R A, . Fal lL.owi ng a, 24
post-o%grafﬁ%chggﬁgéfng%%?ﬁ%uﬁc rﬁwﬁwaPéﬁaﬁgfﬂv°°n¥mund°f
housed in Pl exi gl cages, (45 ¢cnR) where they had

free albPedl® ?ﬁé%gfsgfs Q- ?P%WH%\&‘S PRREFIdEEiy confjegted dlrough Ro.
For in vivo neurochem cal experinments, a mcrodialysis

pr obe 2; active _nmenbrane length 2mm OD 0.5 mm

20 kD ééit-o#f?ownﬁroéﬂﬂﬁ%]édrmith artificial CSF

(aCSF; 125mM Nadl, 3mM KClI, 0.75mM MgSO4 and 1. 2mM

Cadl 2, pH 7.4) according to the manufacturers
specifications. On the norning of the study, probes

were inserted, via the guide cannula, into the frontal
cortex and pe fusgd with aCSF at 1 I/nin. Foll owi ng a

3 hour stabilv on period, three control sanpfes (20

) were collefte {0 establish a §teady basglide.

i ng the faste basel Fy

ani mal s were treat ed ound % Rt
i nventio 10 % Tween" et hyl
ceIIqusg? N
m nutes | ater vehi §&
' 0
fl uoxetine (HS ngy BIég s.cC.) F{bSF115 seRﬂtJentRa Ro
(Ia)

and pharmaceutically acceptable salts thereof,

wherein Ry, Ry, R3, Ry, Rs, R, R72, Rs, Ro, Rig, Ri1, Ryp, Ry,
Ris, Rys, and Ry, are each independently -H, (C;-Ce)-alkyl, (C;-
Ce)-haloalkyl, (Co-Ce)-alkenyl, or (C,-Cs)-alkynyl, halogen, -CFs,
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WO 2006/ 135839 PCT/ US2006/ 022719 m crodi al ysi s

sanples were collected for 3 h post-injection and
wanedoyiassdof or 5-HT content by hi gh perfor manceciiugiod022719

chr omat ogr aphy- (HPLC). The HPLC conditions have been

descri bed previously (Beyer et al, J Psychopharnacol.

16(4): 297-304 (2002)). Al neurochem cal data were

acquired usiyg, LoR, '%W -OSOLRA SRRACKBR,s, {STUIRE),, -N(Ros)z, -

everly,

Labsyst ens, and conpared to an externa

tandar d f | |
neur ot ansnt {0kr€ORs (AR SRR SRR A cON R

averaged and this val ue denoted as 100% Subsequent
sanpl e valu@§(%EN@Q@%pressed as a percent change from
this preinjection baseline value (or % change from
basel i ne).  Neur BehwhRe ate ehgh andepgradandyn grefh) ¢k i on
val ues, were analyzed by a two-way analysis of

vari ance ( ANOVA) Ry it bHt epEadae dr bemshedC,(Cd)ralyl, (C:-
Post - hoc anal yses were nmade using the Bonferroni /
Dunns adj usgawm -EhpdiRer2 0 kyhP571]

Acut e treatFr:ent c\;\ﬁﬁtgﬂ @ugi)gétli nrg@% ﬁﬁ%yﬁngrgase
serotonin levels in the fror,:al cortex of text

ani mal 27. Holky compawdaniribarmaceaticaly asicepiaplesalé af tejcpmpound of
conpounds of the invention caused a significant

i ncr easlkaim N6 wigsteihds, BOFHLC, &) alloj HOR K chabdgen or -CFs.
Representati ve conpounds of this invention had no .
effect on frontal cortex serotonin |evels when

adm ni g8 er edhe EREpSundfor RiakascAtially fcceprblenld sf the compound of
this invention that were effective in enhancing the

ef f ect ; j rpat t ERBis—H.QC;-Ce)-alkyl,
ot .S 26 LD 1 RELIERS, RSB KA, Co alky

t ested. Jhe dat a emonstr at | S t g seff i V&
in i deh(ﬂ{ syﬁaﬁ%gego%gﬁﬁq%n%o@y{%nng Oltf;%érﬁgie%?i lil?ialfu’aarﬁgtﬂuﬁ H.
able to_sharten the ti to onget act | for SSRIs.

Cel | |K9@C§cﬁél?>gi'0ﬁw?é f%?géeé‘l‘&ﬁﬁ%@ 6\? %ﬂ%‘hﬁnrran 5- HT1A
receptor subtype froma human genomc library has

been descri bed previously (Chanda et al.

, . Mol
Phar f na2ol . The qampausd cmpfaymacentisplhpreceriplidal of dirsegpound of

ovary cell |ine expressing the human 5- HTI A receptor

subt ypela{rh 36 Hilletei@Ra is e, € 1-Wakalkkivh |-ORed halogeughddt and any one
this study. Cells were nmaintained in DVEM

suppl esER:eR MR addBed BEE, (Calls)-akuylrORAg 0r halsgemtindkny two
am no acids and penicillin/ streptonycin. Radioligand

bi ndi ngr RASEIR,FRA] R, GAIR SIS 08 0O, EFPAKS], YORS, halogen, or -CE

performed as described in Dunlop, J. e
-NO,, or -CN.
30.  The compound or pharmaceutically acceptable salt of the compound of
claim 26, wherein Rs is —H, (C;-Cg)-alkyl, -ORjs, halogen, or -CF3 and any
one of Rys, Ry, Ris, and Rygis —H, (C;-Ce)-alkyl, -ORys, or halogen; and any
two of Ry, Rs, R, Ryg, Ri1, and Ry, are each independently —H, (C;-Ce)-alkyl,

-OR25, halogen, or —CF3, -NOz, or -CN.
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al ., J. Pharmacol. and Toxicol. Methods 40: 47-55

(1998), which is incorporated by reference. Cells
WOR0®/1gFBMWN t 0 95- 100% confl uency as a nonol ayecThstmse22719

menbranes were harvested for binding studies. Cells

were gently scraped fromthe 150 WO 2006/ 135839

PCT/ US2006/ 022719 culture plates, transferred to

centri falge tTesmppasd veshematatallpycaptubid altgeitthocompound of

(2000 rpmfor 10 mn., 40 in buffer (50 MM Tris; pH

7 3) | ind 23 WHel AIRDS! LIE(E-Ciftfaficyd) JARIOACbRAOCIS Atld Ry s -

at -80C. On the day of assay, the’'cells were t hawed “on

i ce, spend [ e Stdi es r .
conduct ’S(C{hét%x"ﬁﬁ([yg Fpﬂé“ m%%%&fbgé’ 'Nwtgz &‘r—ac\é%ﬁ gﬁ ¢ gt:;h§ NG Amng
The bi ndjng assa s performed in 96 well mcrotiter
pl at es SPpst uffr}t%%‘%e\gﬁbli‘ O8F% ume of 250 L of buffer.
Conpetition experinents were perfornmed by using seven
di fferent concentrations of unlabelled drug and a
final [32gandhecosmernder prgpceutioglly pecopiablessaliqfthe.compound of
bi ndi ng was determ ned in the presence of 10 M 5HT.

Sat ur atangoneoftipsns2Mmms3 Ic sibdredn ds By(CuLishglkyl.

[ 3H] 8- OH DPAT at concentrations ranging from 0. 3-30
nM Following a 30 m nute incubation at room

t enper a3ur e, A th@pourRisitHopmulaa@D)i er mi nat ed by the
addition of ice cold buffer and rapid filtration using
a M96 Brandel Cell Harvester (Gaithersburg, MD)
through a G-/B filter /prsoaked for 30 m'/@es%im

0. 5% pol yet hyl enei mi ne. Jhbl e 1Pprovi des i % Bles for
the tested conpounds AVP ur gmext s 4]

Measur ement s were "u--'@"i as Mesri op, @D
et al., supra. Assayg Wwere p€?<for by incubat® ng
the cells with DVEM &ent ai ni ng BeRpM R4EPES, 5 niv

t heophylline and 10 tM pargyline for a period of 20

m nutes at 37C. Functional activity was assessed by
treating the cells with forskolin (1 uMfinal

trati foll d. i di I t d
(6 aiffer ent eonRunrRisNaRcesRite P b onal 10

m nutes at 37C. In separate experinents, 6

concentrati Giteer€éth antagoni st were preincubated for 20

mn prior to the addition of 10 nM 8- OH DPAT and
forskolin. The reaction was term nated by renoval of

the media adth Bodtsilue B, Rig and Rio preeagh imgependeptly -H, (C1-Ce)-
buffer. Plates were stored at -20C prior to assessnent

of cAVP f or matlkyh (ByCa)-loitoatk BPECaCsagikemieardRaife)-alkynyl,

halogen, -CF3, -NO,, -CN, -ORjs, -OSO3R25, -SR25, -SO2R 5, -

SO2N(R25)2, -N(R25)2, -C(O), -COR3s, -CO2R 25, -NR25CO2R25,
—NR25C0R25, -NR25CON(R25)2, or -CON(R25)2; Ra and Rb are each
independently -H or -CH3; Rps is -H; or linear or branched (C;-Ce)-

alkyl, (C;-Cg)-haloalkyl, (C,-Ce)-alkenyl, or (C,-Cg-alkynyl); and

R4 and R;s cannot both be hydrogen.
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[0575] Conpounds of the invention were tested
according to the protocol described. The data

wdeomnssa3at e the protocol is effective for i deRCTfUgrog022719
conpounds that have 5-HT1A agonist activity and
5- HT1A ant agoni st activity. 5-HT1A agonist activity ~—— -
is denonstrated by inhibiting the forskolin-induced

R
or 1 oot Ol A3 W eRrtl i e SRR Bintly D s lagen, or
on their own, but block the 8-0OH DPAT-i nduced

i nhi bi £¢Ioﬁe)1a311y1vblswdé%w@%9h rdepengeoidy M xr 7(FHnand Ry7, Rys,

forskolin-stinmulated increases in cAMP | evels. Results

ar e r egnd Redirasach@f@peadantly -H{ TaR)sehdlogenAGCagiyHalidyl , -CFs, -NO,,
Activity 1C50") Table 1 5HT1A Affinit G -NNN &

G Z FMIT1A Antagoni st Agonist Affinity Activity

Activity Ki 1C50 EC50 A 0.40 nM3.86 nMUN \NB F

0.46 nM25.0 nM NNCF 0.24 nM6.85 nM N D 0.59 nM

24.0 nds  ONThb c&nﬁo@ﬂ% J}%%‘n%eﬁ‘tl}éallg)acceptable salt of the compound of

claim 33, wherein R, and Rs are each independently —-H, -OCHs, F, or -CHs;
Ris, and Rye are each independently -H or -CHs; and Ry, Rig, and Ry are each

independently -H, F, -CHj3, -CFs, -NO,, -CN or Br.

36. The compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein R4 and Rs are each independently -H, or -OR;s; and Ry7,

Ris, and Ryg are each independently -H, -OR»s, halogen, (C;-Cg)-alkyl, or -CFs.

37.  The compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein R4 and Rs are each independently -H, or -OR»s; Ry7, Rys,
and Rjg are each independently -H, -ORs, halogen, (C;-Cg)-alkyl, -CF3; and

the remaining R groups are hydrogen.

38.  The compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein Rs is -H, (C;-Cg)-alkyl, -ORjs, halogen, or -CF; and one of

R17, ng, and R19 18 -H, (C1~C6)-a1kyl, -OR25, hangen, or —CF3.

39.  The compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CF; and two of
Ri17, Rys, and Ryg are each independently ~H, (C;-Cs)-alkyl, -ORys, halogen, or

-CFs.
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0 01 152 WO 2006/135839 PCT/ US2006/ 022719 F 1.69 nM
1008 nMF | Fo\ G26.67 DM22.0-3n M 0 S 1.45rim
wa260/138439 OAN CI 40. 81 nM NA NA J 0.61 nM 9. 9BCTiUSL006/022719

NKO27 nM0.83 nM L 1.2 nM29.5 nM CF3 153 WO

2006/ 135839 PCT/ US2006/ 022719 M 75.7 nM 176 nM N 2. 02

nM9.2 nM N, CF3 NFOPOO0.40 mvM3.7 nM3 0.40 nM

10. 0 nMo, /' IThe compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein Rs is —H, (C;-Cg)-alkyl, -ORys, halogen, or -CF; and Ry,
Ris, and Ry are each independently —H, (C;-Ce)-alkyl, -ORys, halogen, or

-CF;.

41.  The compound or pharmaceutically acceptable salt of the compound of
claim 33, wherein Rs is —H, (C;-Cg)-alkyl, ~ORys, halogen, or -CF; and one of
Ry7, Rys, and Ryois -H, (C;-Cg)-alkyl, -OR»s, halogen, or ~-CF3; and the

remaining substituents are each hydrogen.

42.  The compound or pharmaceutically acceptable salt of the compound of
any one of claims 33 to 41, wherein Ry is in the para position relative to the

nitrogen of the piperidine.

43.  The compound or pharmaceutically acceptable salt of the compound of
any one of claims 33 to 42, wherein Ry7 and Ryg are located at positions 2 and

4 of the quinoline ring.

44. A compound of claim 1 wherein the compound is one of the following

or a pharmaceutically acceptable salt thereof:

6-methoxy-8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;
6-fluoro-8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;
5-fluoro-8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;

7-fluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-1-

yl)quinoline;

6-fluoro-8-{4-[1-(8-fluoroquinolin-7-yl)piperidin-4-yl]piperazin-1-

yl}quinoline;
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/1 \ 4500 nMNA / | \ ON4\ / 5106 nMNA nN rj:

-1 154 WO 2006/ 135839 PCT/ US2006/ 022719 8 0.31 nM 20.0
walhoehiB583983 nM 3.28 nM N\ / 11 0.48 nM 3. 84rawiustoob022719
\ / 12 3.04 nM35.5 nMCF3 N 14 1.45 nM64.5 nM N N O

0.15nM 23.5nM 15 F LN N155 WO 2006/ 135839
PCT/ US2006/ 022719 16 147.55 nM 1076 nM % vv 156 WO

2006/ 133838uk6hiciSLBAE.A28 HAhoxTaMrEn- 8N ipbdzinl RyNFderidin-1-
is: 1. ﬁ)g&g&gﬂg@d of Formula (I"):

6-methoxy-8-(4-(1-(quinolin-8-ylmethyl)piperidin-4-yl)piperazin-1-

yDquinoline;

5—fluoro-4—methoxy-8—(4~(4-(6—methoxyquinolin-8-yl)piperazin—1-yl)piperidin-

1-y1)-2~{wrifluoromethyl)quinoline;

5-ﬂuor6-8-(4-(4-(6-methoxyquinolin—8—y1)piperazin-1—yl)piperidin—l-

yDquinoline;
8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;

6-chloro-8-[4-(4-(6-chloro)—quinolin—8—y1—piperidin-l-yl)-piperazin-l-yl]—

quinoline;

6-ﬂu0ro~8-[4-(4-(6-ch10r0)-quinolin-8-y1-piperidin-1-y1)—piperazin-1—y1]-

quinoline;
5-chloro-8-[4-( 1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;
2-methyl-8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-quinoline;
6-chloro-8-[4-(1—quinolin~8—y1—piperidin-4-yl)-piperazin-l-yl]-quinoline;

8-[4-(1-quinolin-8-yl-piperidin-4-yl)-piperazin-1-yl]-5-trifluoromethyl-

quinoline;
5-meth0xy-8-[4-(1-quinolin—8-yl—piperidin-4-yl)-piperazin—l—yl]-quinoline;
5-ﬂuoro—8—[4-(4-quinolin—8-y1—piperazin—1-y1)~piperidin—1-y1]—quinoline;

6-methoxy—8-[4-(Z-methquuinolin-8-y1-piperidin-4—yl)—piperazin-1—y1]-

quinoline;

6-fluoro-8-(4-(1-(2-methylquinolin-8-yl)piperidin-4-yl)piperazin-1-

yl)quinoline;

6-methoxy—8-[4—(3-methquuinolin—8-y1-piperidin-4—yl)—piperazin—l-yl]-

quinoline;

6-methoxy-8-(4-(1-(4-methylquinolin-8-yl)piperidin-4-yl)piperazin-1-

ylquinoline;
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R2 R1 RlI2 Rl11 R3 NRa R13 Rl4 N Rlo Ra N\-/ NN Ry

n R5 R6 Rb R15 R16 R7 R8 |I' and pharmaceutically
weaceewatsisbe salts and hydrates thereof, wher ePaT/RIS2006/022719

R2, R3, R4, R5, R6, R7, Rs, RO, Rio, Rl1l, Rita R13,

Ri o, R15, and R16, are each independently -H,

(d-C6)-al kyl, (d-0C6)-haloal kyl, (C2-C6)- al kenyl, or

(C2 Co - xﬁétﬁ Rxgﬂk-'(df géfg-‘ﬁ'i}neﬂé%ﬁmohh@yl)pl 1d1n—@§7q5_131%(r%%m-1~

OS02R25, N( R25) 2
CO?ZSyl)qmmS - NR25C02R25, - NR25COR>25
-NR25CON( R25) 2, or -CON(R25)2; Ra and Rb are each
i ndepeﬁdnmhéyyy 8—I61 OF-(2,£danetR255 s orddiindlini 8- isiperidin-4-
branche I kyI (ClI-C6) - hal oal kyl , (C2-
C6) - al K praz161r leﬁ)new kynyl; and nisO, 1 or 2. 2.

The conpound or fhar maceutical |y acceptable salt of
t he c ofrpRsthRKyo$-(4-€1-6-thifluospmetteilquiRsling-H)piperidin-4-yl)piperazin-

OR25, hal ogen, or -CF3. 157 WO
2006/ 1)3@@@5%!9’@]? 'US2006/ 022719 3. The conpound or
phar magceut i c eptabl e..salt. of t Cc ound of
claim §'%l(§lp Og'él‘ﬁ}gﬁ ARingl Y%plp‘?ﬁ“{] élﬂ@@er%ﬁlﬂyl

- OR25, 113@@@@@11% CF3, - N2, or -CN. 4 The conpound
or pharmaceutically acceptable salt of the conpound of

1
??}{ 8%53 ngtlil(&dlyaﬂ (Hié?lz%é lﬁo%o ﬁ@ﬁﬁg 'rSnyl% Cﬁeﬂcﬁn—@)m%eram%l\l

5. Thel-dﬁqmghnb or pharmaceutically acceptable salt of
the conpound of any one of clains 1 to 4, wherein R12

i s - H, 6-aetha®§)8-(4a{1kif-fluorGirbolih 84 yb)péperidin-4-yl)piperazin-

1-yDquinoline;

6-fluoro-8-(4-(1-(7-fluoroquinolin-8-yl)piperidin-4-yl)piperazin-
1-yDquinoline;

6-methoxy-8-{4-[1-(8-fluoroquinolin-7-yl)piperidin-4-yl]piperazin-1-

yl}quinoline;

6-methoxy-8-{4-[1-(2-trifluoromethyl-4-methoxyquinolin-7-yl)piperidin-4-

yllpiperazin-1-yl }quinoline;

6-methoxy-8-(4-(1-(2-trifluoromethyl-4-methoxyquinolin-8-yl)piperidin-4-
yl)piperazin-1-yl)quinoline;

5-fluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-1-yl)-

2-trifluoromethylquinoline;

5-fluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-1-yI)-

3-trifluoromethylquinoline;

5-fluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-1-yl)-

4-trifluoromethylquinoline;

2,5-difluoro-8-(4-(4-(6-methoxyquinolin-8-yl)piperazin-1-yl)piperidin-

1-yl)quinoline;
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-CF3, -NO2, or -CN. 6. The conpound or

phar maceutical ly acceptable salt of the conpound of
woheiomsdgzowherein R5 is -H, (Cl-C6)-al kyl, - ORRET/US2006/022719

hal ogen, or -CF3; and RO is - H, (Cl-C6)-alkyl, -OR25,

hal ogen, -CF3, -NO2, or -CN. 7. The conpound or

pharmaceutical |y acceptable salt of the conpound of

claim 3, L8 (4384 rrreﬂiox n DisiperazifOR3D)piperidin-

hal oge%smg&% 81@ (65 §®1 ne of@’&gﬁJ ,plg4, R5

and R6 1liyd)quiiolig€l- C6) - aI kyI 0?25 hal ogen or -CF3;

Ra and Rb are each independently -Hor -CH3; and the

remai npfilg substituents are each hydrogen. 8. The

conmpound or pharnmaceutically acceptable salt of the

conpound.-@fluoel &{4(4L (6-watiogyquiislin-8-yi)pipefazZin-Ca))piplekidin-

- OR25, hal ogen, or -CF3 and one of R/, R8, R9, Rio,

Rii, ahdlRuinolige. H (Cl-C8)-alkyl, -OR25, hal ogen,

-CF3, _NC2 or -CN. 158 WD 2006/ 135839

PCT/ US2006/ 022719 9. The conpound or pharmaceutically

acceptabl e salt of the conpound of claim1, wherein

RL is 45, - GRfhaomadeGticQlhemmilitydn coraprising: sREoTapand o Any one of

i ndependent|ly -H, hal ogen, -OR25, or -CF3; and R7, RS,

R9, Ri @air Il to 2n6r ggamﬁé@u@@lq;}hadceptaﬂemdle dlickaof-abi] a
hal ogen, -al kyl, or -NO2; R16 is -H or

- CF- M3 § NeeYardpar maceutical ly
accept gg%glaga]{lfcao?g%tﬁg coenpaf)und of claim 1 wherein
any one of Rl, R2, R3, R4, R5, and R6 is -H,

(R;:l %h6%k>ﬂ§fe 8har%éutan s o&%ﬁﬂlﬁ% o'f_lga:ﬁlz é% nl‘glﬁrtgi&ycio%gﬂﬂsﬁfg a

OR25, hala NC2, or -CN. 11. The
con‘pouﬁ?FOB %ﬁﬁﬁ%ﬂeﬂﬂﬁé%ﬁq cal | y acceptable salt of the
conpound of <claim1l, wherein any one of Rl, R2, R3,

R4, R5, and R6 is -

or -CF¥7- and hﬁﬁyaf%e‘&fcaﬁfpm%@tm%f CIQ}IBS'RZ Iiere’élr’fggf—ff?nd

are each independently -H, (d-C6)-alkyl, -OR25 )

hal ogetherapeutiCAg:nt isvgelecgive seonfonipreuntake wbikiton AE2 gholinesterase
pharmaceutically acceptable salt of the conpound of

cl ai m 1phivdker ei n any one of Rl, R2, R3, R4, R5, and R6

is -H (d-Co6)-alkyl,

48.  The pharmaceutical formulation of any one of claims 45 to 47 wherein
the pharmaceutically acceptable carrier is suitable for oral administration and

the composition comprises an oral dosage form.

49. A compound of Formula (III):

Ha R13 14 N F{10

Rgg‘_‘N ‘g:i )
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- OR25, hal ogen or -CF3; and any three of R7, R8, R9,

Rio, Rl1l, and R12 are each independently is -H,
wOChosd8383al kyl , - OR25, hal ogen, or -CF3, -NO2, pOT/USEN6/022719

13. The conpound or pharnaceutically acceptable salt

of the conmpound of any one of clains 1 to 12, wherein

R25 is (Cl- CG) al kyl. 14. The conpound or

phar maceut i npound of

phar mmceut Gl pha A AR AR Scotdudlad B GRMOUNT |

2006/ 135839 P}g:T/ .US2006/ 022719 15. A conpound of

For mul a (I")Wel-r‘&1 RL RN Ra Rl /"~ NNR5 Rs Rb R15 R15

I" and pharmaceutical|ly acceptable salts thereof,

wherei n Rl, Beis wigcteddroms, Re, R7, R7 , R8, R9, Rio,

R11, R12, R13, Rl14, R15, and R16, are each

i ndependently -H, (Ci S al kyl , (C;z-—QG) hal oal ky|

(C2- 06) al kenyl , or 6) - al kynylo hgbogen, - CRg

- NQ2,

-SOZN(R25)2 - N( R25 (O,

- NR25CO2R25, - NRZpCOR3 -ZRIRZSCO\I( 2. or
-CON(R25) 2; Ra and' Rb @56 each indefendgntly -H@y Ry, -
-CH3; R25 is -H or linear or branched (G -C6)-al

(Cl- GB) - halmakgqﬁ R{XR s RUKRDY Rys, /6, Rag, R
(C2- Co) - al kyny a%;nd(0 gfglzt htle}(pll%erlsl’ e 2gr ozb,r}izz, v R

hed
e | ORISR ARG BLATSAAINTE, (6ol o
of tIQecgﬂp”e@f%ﬁBgs@kﬂp @-@%ﬁr«'xﬁa' 'éﬁ‘fﬁégﬁ%ﬁi’l' E@lggéf CF,
R2, R3, R4, R5, and R6 is - (RC1 Co6) - al k
hal ogen or ‘@3 -G dCENy - %R@» 25273053(25; %&N(ﬁa)z, ANR25)2, -

R11, and R12 is -H, 160 WD 2006/ 135839
PCT/ US2006/ 69R33,9COR 25, -NR25sCO2R 25, -NR2sCORs, -NRsCON(R2s),, Or

~CON(R25)2;
R, and Ry, are each independently -H or -CHjs; and

Rys is -H; or linear or branched (C;-Cg)-alkyl, (Cy-Ce)-alkenyl, or (Cy-

Cs-alkynyl).

50. The compound of claim 49, wherein one of Ry, Rg, Ro, Rj0, Ry1, and
Rj; are each independently -H, (C1-Ce)-alkyl, halogen, -CFs, -OR3s3, -NO, or -

CN and the remaining Ry, Rg, Ro, Ryo, Ri1, and Ry, are each hydrogen.

51. The compound of claim 49 or claim 50, wherein Ry is -H, (C;-Ce)-

alkyl, halogen, -CFs, -ORys, -NO, or -CN.

52. The compound of any one of claims 40 to 51, wherein Rgis -H, (C;-

Ce)-alkyl, halogen, -CF3, -ORjs, -NO, or -CN,
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(G -C6)-al kyl, -OR25, hal ogen or -CF3, -NO2, or -CN,

except for the R group through which the piperidine
wo0mans3et ed. 17. The conpound or phar nmaceut i eairfug2006/022719

acceptabl e salt of the conpound of claim 15, wherein

R5 is -H (CG-0C6)-al kyl, -OR25, hal ogen or -CF3; and

any one of R7, R7,, R8, R9, R o, Rl11l, and R12 is -H,

(G - C6) 53! kylrhe <688 e oPblainHP o 5N ¥ -
except for theeRGB?ouri)d?ﬂhrgugﬁov\h]ia%:mh thgo%l perelr% H &

connect edy_ ) | har eutically
accept aglg)eali{g{’%]ﬁggel%’he Eo@p&ﬁnlg r@gﬁal m 15, wherein
R5 is -H (G -06)-al kyl, -0OR25, haI ogen or -CF3; and

any

each i ﬁgépengéﬁf?vpbwﬁs‘(féﬁ@é@ W:;‘FW Ry i écl‘ﬁjg -Y¥nhalogen,
or - or -CN, except for the R group through

whi ch t r@Fqsr(BBm AN Qzor £ @liiFEB&tl@dleBn, Ti@Reoarp eashchyairogen.
pharmaceutically acceptable salt of the conpound of
claim15, wherein RS is -H, (G -0C6)-al kyl, -O0OR25,

hal ogen55 or T@FGQdeaaf;clalmM%whefenmg isRH, (CR8%)-&Ryl, halogen,
Ri o, Rl1l, and R12 are each independently -H, (Cl-0C6)-

al kyl',  -@R2SORBAINGELE -CN andR3 Ro: RfPR1106nd RY ar@¥5@Hydrogen.
for the R group through which the piperidine is

connected. 20. The conpound or pharmaceutically

accept abb.e s@hd cqthpddi dFe 1 N
RS is -H (C - O%) B¢ e !Hi’lﬁm@fjwﬁgreggﬂé%isq}l %Clcig@ezﬂﬁll halogen,

R7,
N i S’ _Cflr”]"d (élﬁ'e @n&@n% Iugé‘)g(?i ]tlﬁénllsgr[ahf %lzeaé‘g ﬁachl}ll%rogen.

hydrogen except for the R group t hrough whi ch the

pCT/e [Jlsg%ﬁog /0 | %ﬁogﬂl?@fﬁ %rg}% %OO é%tccepg’a%le salts of the compound

phar rracefu&ﬁl .C y accept abI e salt of the conpound of
any one° 'me 15 to 20, wherein R25 is

(A -C6)-alkyl. 22. The conpound or pharnaceutically
acceptable salt of the conpound of any one of clains
15 to 21, whEh&P® Rads piperidine i s connected through
R7. 23. The conpound or pharnaceutically acceptable
salt of the conpound of any one of clainms 15 to 21,
wherein the piperidine is conngcted_t hrough R7,.

Rao
Ras
Roo

Roj

and Ryg, Ra1, Ryz and Ry are each independently -H, (C1-Ce)-alkyl,

-OR3s, halogen, -CF; NO, or CN.

58.  The compound of claim 57, wherein Ry, Rg, Ro, Ri0, Ri1, Riz, Rao, Ray,
R2; and Ry3 are each independently —H, (C1-Ce)-alkyl, halogen, -CF3, -ORs,

—N02 or -CN.
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24. The conpound or pharmaceutically acceptable salt
WO 2@k/183389 conpound of any one of clains 15 t oPCl/US2006/022719
wherein the piperidine is connected through R3. 25.
The conpound or pharmaceutically acceptable salt of
the conpound of any one of clains 15 to 21, wherein
the piperidine is connected through R9. 26. A conpound
of For Al a (THeadompoRad Rf clrie 57 ReheveirpnRDE RiR1Rs, o/ Rie, R11, and
Rl1 Ra NNRO RS Rb RI5 R16 RO (1"a) and
phar rraR?gisliml(t:y @&@&E]n axaloges al0Fs, -OFeE,eN0,; onkENeand fRE,
R5, RS, R9, Rio, R11, R12, Ri13,

%Rﬁnﬁﬁl‘“%ﬁ#%uﬁ%@% :?lggﬁ(ésilgen?ecgt I036/) :I kenyl, or

cz C8) - al kynyl hal ogen, -CF3, 162 WD 2006/ 135839

_Pg% 3%80_ 5 (719 b eghsT %%n@n@%@%l,]é%éd Rosis —H,
o RzRg‘%rE'\B P@gggﬁglzqgsnagéa‘g’g 54" h@wé @f}lﬁg‘ﬁ%ﬁ‘» H‘J}}ﬁmmg R groups

CH3; and R25 is -H or linear or branched
(01 C6 prea¢dop hyd¢aq@en. C6) - hal oal kyl , (C2- CB) - al kenyl, or
(C2-C6) -al kynyl . 27. The conpound or pharnmaceutically
acceptabl e salt of the conpound of <claim26, wherein
R5, is61H, (Tt -@&)poahkpf ¢claindB?5whéralnogerf &, RER3, RgR11, and
The conpound or pharmaceutically acceptable salt of

t he compoundy q;-Ch-aikyl, 2alogehe G, N ORYY, -Dide cdFCRandRane of Ry,

R3, R4, R5, and R6 is -H, (Cl-C6)-al kyl, -OR25,
haldogRiéIRzp rRzzgﬁ@ R,ARIFAY, -e0La1RY), BglogerRSCFBgORgi' ONORS.CN.
an

62. The compound of claim 57, wherein ane of Ry, Rg, Ro, Rig, Ry, and

Ry, is —H, (C;-Cg)-alkyl, halogen, -CF;, -OR3s, -NO; or -CN; one of Rzo, Ra1,
R22 and R23 is -—H, (C1-C6)-a1kyl, halogen, —CF3, -OR25, -NOZ or -CN 5 and the

remaining R groups are hydrogen.

63. The compound of claim 57, wherein Rg is —H, (C-Cg)-alkyl, halogen,
-CF3, -OR3s, -NO;, or -CN; R7, Rg, Rig, Ry1, and Ry, are each independently -H,
(C1-Cg)-alkyl, halogen, ~CF;, or -OCH3; and Ry3, Ris, Rys, and Rye are each

hydrogen.

64. The compound of claim 57, wherein Rg is —H, (Ci-Cy)-alkyl, halogen,
-CF3, -ORys, -NO; or -CN; and Ry, Re, Rio, Ri1, Riz, Roo, Ro1, Rgz and Rz are

each hydrogen.

65. The compound of claim 57, wherein Ry is —H, (C;-Cg)-alkyl, halogen,

-CF3, -ORys, -NO, or -CN; R7, Rs, Ryo, Ri1, and Ry are each independently -H,
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(A -Co6)-al kyl, -OR25, hal ogen or -CF3, -NO2, or -CN

29. The conpound or pharmaceutically acceptable salt
wohodshesssenpound of claim 26, wherein R4 is - PCT/US2006/022719

(A -Co6)-al kyl, -OR25, hal ogen or -CF3 and any one of

R13, R14, R15, and R16 is -H, (Cl-C6)-alkyl, -OR25, or

hal ogen; and any two of R7,, R8, R9, R o, RL1, and

R12 s (die ] R.OM - ,
SR iagltylor; SRl R 0rn G

acceptqﬂ) %ﬁlt of the conmpound of claim 26, wherein
RS is - ﬁz -C6) -al kyl, -OR25, hal ogen, or -CF3 and
any one of R13, Rl14, Rl15, and R16 is -H,

Cl-Co6 Ik aI e and_an R7, ,
K y**islcfmmdﬁﬁﬁ eyéﬁrearhaeﬁéﬁaéﬁmqw-amﬁ halogen,
(C1-C6) -al k OR25, hal o or - -NO2, or -CN
163 WO-Sto6 ssgl@zwb}sz@%&mmﬂ Rai. RifHRisRnpB1isnand Ryg are

or pharmaceutically acceptable salt of the conpound of
cl ai m 2ech hydrogém R5 is -H (O -C6)-al kyl, -OR25,

hal ogen, or -CF3 and R7, is - H (d-C6)-al kyl, -OR25,
hal ogen, -CF3, -NO2 or -CN; and the remaining

subst i t6dent Shercengaohd by diatg e, wﬁé’remﬁ'ﬂ@arﬁpl{}}%@gacﬁrindependently
pharmaceutically acceptable sal t of the conpound of

any onepér (@11'@5%%11%% Haﬁ)g%%’ -(‘ﬁf}e 25 N0y ( I(iN anF tlaﬁréemammg R

(C1- C6) - al kyl corrpound of

NRNcﬁap %% R5RbR15R16ora
pharmage I ca <[y a abl e salt thereof, wherein R4,

R5, R15, R16, R17, R18 and R19 are each |ndependently

-H,  (ClzC6) v al k = (6) - hal oal kyl :

(C- oes)%8 al keTr‘%‘y eOigput ot calm 3 iprh Raancye dre eseindependently
OR25, 2R25, -SR25, -SM2R25, -

—ﬁl\(I)r halogen ‘and the remaining R groups are each hydrogen.

69.  The compound and pharmaceutically acceptable salts of the compound

of claim 49, wherein Ryg is

(@] O
Rog ;
Ras  Ray

and Ry4, Rog and Ryy are each independently -H, (C;-Ce)-alkyl, halogen, -CF;,

-OR25, NOZ or CN.

70. The compound of claim 69, wherein R, Rg, Ro, Ry, Ri1, Rz, Ris, Rya,
R1s, and Rye are each independently -H, (C1-C)-alkyl, halogen, -CF3 -ORjs,

NO; or -CN.

71.  The compound of claim 69, wherein Ry, Rg, Rg, Rig, Ri1, Ri2, Ry3, Ria,

Ris, Ris, Ro4, Ryg, and Ryy are hydrogen.
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S2N(R25) 2, -N(R25)2, -C(O, -COR25, -CORR25,
- NR25C02R25, - NR25COR25, - NR25CON(R25) 2, or

WOCUN(IB23Y 2; Ra and Rb are each independent| yPeHUSR006/022719
-CH3; R25 is -H or linear or branched (Cl-C6)- alkyl,
(C1- C6) - hal oal kyl , (C2-C6)-al kenyl, or
(C2-C6-al kynyl); and R4 and R5 cannot both be

hydrogem. I JRpdRRd adBEBBAaddaticAldy Qé&/g%?g sk®ts of fhe compound
The conpound or pharmaceutically acceptable salt of

the co f wherein R4 and R5 are each

i ndepe%eﬁ?ﬂﬁgi }YIP&HF%%?S’SMI ogen, or (Cl-GC6)-alkyl;

R15 and R16 are each independently -H or -CH3; and

R17, R18, and R19 are each indggexgently -H, -OR25,

hal ogen, (Cl-C6)-al kyl, -CF3, -N -CN. 35. The

conpound or pharnaceuti call Yp,ac bt e salt of the
compound of claim 33, wherei’h R§ afid® R5 are each

i ndependently -H, -OCH3, F, or -CH3 R15, and R16 are

each i ndependently -H or CH3| Behd F@E‘?’ R18, and R19

are each independently -H F, -CHS, CF3 -NO®2, -CN

or Br. 36, The conpound or .pharnaceuticall acce ta |l e

salt ofnd Res, wﬁ@ﬂ?ﬁ@a&ewwl&d@ﬁ? ntlgprél &t gen, -CFs,
are each independently -H or -OR25; and R17, R18,

and R190Rpe -Neehr iGNependent |y -H, -OR25, hal ogen,
(Cl-C6)-al kyl, or -CF3. 37. The conpound or
pharmaceutically acceptable salt of the conpound of

claim 33, whheeompBdndoficliin &2, evhessih RygdRpendicRylaye eddh -H.

or -OR25; R17, R18, and R19 are each independently

-H, -OR25, hal ogen, (Cl-C6)-alkyl, -CF3; and the

remai ni7ag RTgeecuppoatdotysib0TRor 733 Svhetbit RARPRY IR, QR 11, and Ry,
pharmaceutical Iy acceptable salt of the conmpound of

claim %?eea\eﬁﬂcﬁgendgﬁﬂym dttl-&gfﬂ&ﬁ)hﬁbgéﬂ -CE. OE@RQS, -NO, or -CN;
hal ogen, and one of Ri9 - H,
(A-C6 k 3. 39. The

con‘pou)f'}f:]i&lk yhﬁ\ﬁﬁc%gg#?%%???&ahe@éoﬁea'l e salt of the
conpound of claim 33, wherein R5 is -H,

O - C6)zal kyl . - OR25. . hal - CF3 and t
by s witecaevayi SRR e, wictr et R ke, Ro, Rio, Ras
(C-CB) SR i BRy-a03) 39 en 2CF, . R, -NO, or -CN; and the

remaining substituents are each hydrogen.

76. The compound of claim 72, wherein Rg is —H, (C;-Ce)-alkyl, halogen,
-CF3, -ORys, -NO; or -CN; R, Ro, Ry, Ri1, Ri2, Ri3, R4, Ris, and Rye are each

hydrogen.

77. The compound of claim 72, wherein Rg is halogen; Ry, Ro, Rio, Ri1,

Ri2,Ri3, R4, Ris, and Ry are each hydrogen.

78. A pharmaceutical formulation comprising a compound of any one of
claims 49 to 77 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.
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165 WD 2006/ 135839 PCT/ US2006/ 022719 40. The conpound

or pharnmaceutically acceptable salt of the conpound of
wohkeiomsH39 wherein RS is -H (O -C6)-al kyl, - OR2DHUS2006/022719

hal ogen, or -CF3 and R17, R18, and R19 are each

i ndependently -H, (Cl-C6)-al kyl, -OR25, hal ogen, or

-CF3. 41. The conpound or pharmaceutically acceptable

salt ofqgt {.m 33, wherein R5 is -H,

(d -cs??é?E?@?&B§§§§3QﬁﬁP§gg%, or -CF3 and one of

R17, R18, and R19 is -H, (d-0C6)-al kyl, -O0OR25,

hal ogen, or -CF3; andgjhegenmai nRng,,;subpgtituents are

each hydrogen. 42. The\caofipou or maceut kcal |y

acceptabl e salt of gt he ypog{nd any-ane gf ¢l ai ns

33 to 41, wherein RI9 n the/par sition athye av)
to the nitrogen of t phperi di eRw43FhThe C
or pharnaceutically ac%eptﬁ%le salt “of th&sConpednd of
any one of clainms 33 to 42, wherein R17 and ',§7ar588

| ocated at positions 2 and 4 of the quinoline’ring.
44, A conpound of claiml wherein the conpound is one
of the following or a pharnaceutically acceptable
salt thereof: 6-nmethoxy- 8-

[4-_(1-|q_ui nobihdparitlacditioglly siceptdblglshipihpeoszi n- | -yl ]
- qui nol i ne;

6-f 1 uoro- 8- [Aefels qui nol i n- 8-yl - pi peri di n-4-yl)-pi peraz
in-1-yl]-quinoline; 5-fluoro-8- [4-(1-quinolin-8

-yl - pi peri digh- 4«1 ) B azin-1-yl] -quinoline;
7-f|uoro-8-?%§?%§F§$ﬁ%§ﬁ§quuinoIin-8-yI)piperazin-1-y

| )piperidin- | - yl)quinoline; 6-fluoro-8- { 4- [

1- (18- f | uor otyuiis TR 5, NR 55y O )ap iSp @i th dheprbvisb]thdt perea ZX s CRos, Y is not
yl }quinoline; 166 WD 2006/ 135839 PCT/ US2006/ 022719
3-trif|uorogﬁggyl-8-(4-(4-(6-nethoxyquinoIin-8-yI)pipe
razin-1-yl)piperidin- | - yl)quinoline;
6-nethoxy-8-(4-(1-(quinoIin-8-y|nethgl) iperidin-4-§;)

pi per azi n- | Ris, Ris Ris, Rie, Ra, Raz, Raz, Rag, Ras, Rag, Raz, Ras and Rag are each

independen;ly -H, (C;-Ce)-alkyl, (C;-Cg)-haloalkyl, (C2-Cg)-alkenyl, or
(C2-C¢)-alkynyl, halogen, -CF3, -NO,, -CN, -OR3s, -SR2s, -SO2R s,
-SO2N(R25)2, -N(R25)2, -COR3s, -CO2R25, -NR2sCO2Rz25, -NR2sCORos,
-NR25CON(R35)2, or -CON(R25)2; Ra and Ry, are each independently -H
or -CHjs; Ros is -H; or linear or branched (C;-Ce)-alkyl, (Cq-

Cs¢)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Ce-alkynyl).

80.  The compound and pharmaceutically acceptable salts of the compound

of claim 79, wherein

X is CRys or N;
YisOorS;
Ris, Ris, Rys, and Ryg are each independently -H, F, CHs, -CF3, -NO,,

-CN or Br; and
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yl')quinoline; 5

-fl uoro-4- net hoxy- 8- (4-(4-(6-nmet hoxyqui nol i n-8-yl)pi pe
woagien3sd3o -yl ) pi peridin- 1-yl)-2- PCT/US2006/022719

(rrifluoromethyl)quinoline;

5-fl uoro-8-(4-(4-(6-nethoxyqui nolin-8-yl)piperazin-1-y

| )piperidin- | - yl)quinoline;

8-[4- I( 1-qui !Rgl, R Ry %y,lksmlme,mae,l Ry AR3lahd Rzpaeaadinindepdnfiently -H,

qui nol i ne;

[4 (4-(6- chI@Ro)(ﬂylwﬁué&loykjglperldln 1-yl)-piperaz

in- | -yl] #ho

6-f | uor o- 8- [4 (4-(6-chl oro)-quinolin-8-yl-piperidin-1-
yl ) - pi Bér aziThe cbmpyhrd of ofpinrizs), whereitb Xk CR9e8N; Y is O or S; one
4- (1 qui nol i n- 8-yl - pi peridin-4-yl)-piperazin-1-yl]-qu

nol i ngf Ry, 3, Ray and Ras i is -H, (C;-Cg)-alkyl, OR25, halogen, or —CFj; and
net hyl - [% i qui nol i n- yI pi peri di n-4-yl)-pi peraz

1-
I nc I glrt%elg ﬁl%l(él&g)atltﬁg % aregeacl]ah%drog“ di n-4-yl)-pi peraz

6-ch
T U IV
-[4- (L5qui i n-8-vyl - erify n-4- - DIREr - -q.
5-tri f%agro ?ﬁ%ﬂpo%ﬁii (ﬁlo(%lﬂleﬁ g’hﬁ{ee%(rhgxlﬁg-@g gtanYJiSUArS one
( .
]-
5-fl
1
(
6
6-

[

[

2-

[ 4- 1qU|noI|n8 -4-vy|
[

[

[

I

eridin [ er
-yl qg Ras, ¥234 and R3s 1s —H (Cy- C& aﬁ( 25,?’1&10{%61’1 or —CFs; one
fluo

ro- 8 [4 (4 qui nol i n- 8- era2|n 1- %: i perid
n- 1- ybof RepiReo Renand R36-iﬁh‘eﬁﬂ‘(6¥ ﬁsg kyl, -OR2s, -CHs, halogen, or ~CF;
4- (2- et hyl qui nol i n- 8-yl - pi peri di n-4-yl)-pi perazin-1-
yl]- quhdtleire®aining substituents are each hydrogen.
-fluoro-8-(4-(1-(2-nethyl quinolin-8-yl)piperidin-4-yl
) pi perazin- | - yl)quinoline; 6-nethoxy-8-
|4] (3- g8t h?/nﬁawmbmmd&yﬂdlm@mewnaramx i¥ IOR,pbNT ¥4$ O-dr-S; Rs is
y qui nol i ne;

hoxy RN &
e P -l ke, Bk AR A

PCT/ US
6- met hoﬁi‘v %36’}%7’(1{28’2@8 Rt F%hutll%drf)‘%%n 8-yl ) pi peridin
-4-yl)piperazin- | - yl)qui nollne

S' ggtr Ihngy 8 Tile cémpcgurid an%I p[lrlgrm ceut1caf11|yua%cr:eo %‘Dl gal{s of Bio clc)mpound

of claim 49 or 79,

wherein the compound is
6-chloro-8-{4-[4-(1H-indole-4-y1)-piperazin-1-yl]-piperidin-1-yl}~
quinoline;
8-{4-[4-(1H-indole-4-yl)-piperazin-1-yl]-piperidin-1-yl}-quinoline;

8-{4-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-piperidin-
1-yl}-quinoline;
8-[4-(4-benzofuran-3yl-piperazin-1-yl)-piperidin-1-yl}-6-chloro-

quinoline;
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yl) pi perazi n-1-yl)qui nol i ne;
6- met hoxy-8-(4-(1-(2-(trifluoronethyl)quinolin-8-yl)p
woenictizss3d- yl ) pi perazi n- 1-yl)quinoline; PCT/US2006/022719
6-fl uoro- 8- (4-(1-(5-fluoroquinolin- 8 yl ) pi peri din-4-yl
) pi perazin- 1-yl)quinoline;
6- net hoxy- 8- (4- (1- (6-bronoqui nolin-8-yl)piperidin-4-yl
) pi perazin I R 2o 11 winerding
b et hoxy.- & CHO T AT Gasrerbensofurat 3yl pipsrazingl -yl plperidin
|') pi perazi n;: }}% % ui nol i ne;
6-fl uor o- 8- 1 (’111 146, uor oqui nol i n-8-yl) pi peri di n-4-yl
) pi perazin- 1-yl)quinoline; 6-nethoxy-8- { 4-
1-(8-fluor OHJQIJB@IIzId['b]?thﬂ)HeﬂL??F  pigeridift-4v{1)-RL @emadbRy-pheryl)-
yl }qui noline; 6- hoxy- 4- |
1-(2- tr|flu§% @E%% 4- nethoxyquinoIin-7-yI)piperidin-
4- yl]piperazin } qui noli ne;
6- met hoxy- 8- (4- (1- (2 trifluoronethyl -4-nmethoxyqui nolin
8-yl) pi per 3-qu41442-nydthaniyphema)-pipedazinyl -y Oui-pipktidiayl }-1,2-
or o- 8- (4- (4- (6-nmet hoxyqui nol i n-8-yl) pl per azi n-
|per|db&mkbmh%k52 trifluoronethyl quinoline; 5
ro-8- (4-(4 (6 met hoxyqui nol i n- 8-yl ) pi perazi n-

- y|
5-flu
-yl)p
uo
-y )pagerldln 1-yl)- 3-trifluoronethyl quinoline;
)p
- di
1-yl
CT/ U

y
f

iperidin- | -yl)- 4-trifluoronethylquinoline;
| dlhiuwr79-t8-8¢ 4r @phbfinavet iy qutepedbiasab thegepf arl @21 n
)pi peridin- 1-yl)quinoline; 168 WD 2006/ 135839
&%t?u?al acceptable carrier.
5-difl uoro- 8- 4-°( 6- met hoxyqui nol i n- 8-yl ) pi perazin
-yl)plperldln- 1 yl) qui nol i ne; or

86. A method of synthesizing a compound comprising:

f
I
I
I
5-fl uok®- 8 Azphema(ceummd frompdption sbinpriginga)qoinpenad bHanyt one of
-I
2,5

PCT
3,

a) reacting a substituted piperazine compound of Formula (X):

Fo )

HN N—Rgg

Rp

wherein Rgg is
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4,5-di fl uoro-8-(4-(4-(6-nmethoxyqui nolin-8-yl)piperazin

-1-yl)piperidin- 1-yl)quinoline. 45. A pharnaceutica
woaoowBs#sbon conpri sing a conpound of any one ®8€T/US2006/022719

claims 1 to 44 or a pharmaceutically acceptable salt

thereof and a pharmaceutically acceptable carrier.

46. The pharmaceutical fornulation of claim45,

further conprising a second therapeutic agent. 47.

The pharnmaceutical formulation of claim46, wherein

the second therapeutq,;c agent is a selective serotonin

reupt ake i nhibitolh—ef a cholinesterase inhibitor. 48.

The phar maceutr;c4 y mul at i oY ol\_any one(f?—5$ains LTSN

to 47 wherein theg ar mggeu ) acceptabl g carrier

is suitable fa { adm Nni s j on ang '

conposi tion corrpr an org e for'm Reg B
compound of Formy a Yl I 1) :FeRR 1 Ra RL

| é@Rl N\
Rlo N- (I11) R0 RI5°R16 R7 R82A69 WD 2008/ 138839 Rz Reo
PCT/ US2006/ 022719 and pharpaceutical ly acceptabl e
salts thereof, wherein ROY i3}
R20 2s Rea /| Rle R21 R22 KX R27 R29 R30
Rio, Rl11, R12, R13, RlBgy
R4, R26. R27, R28, R29 ape4B30 are earh
i ndependently -H, (Cl-C6)Rzal k,, (Cl- C6)-:
(C2-C6) - al kenyl, or (C2-C6)-al kynyl, hal o@”én SCF3,
R1, Ra, R3, Ry, Rs, R, Ryo, Ra1, Ry, Ry, R4, Ros, R27, Ras, Rog, and
Rao, are each independently -H, (C;-Cg)-alkyl, (C;-
Ce)-haloalkyl, (C;.Cs)-alkenyl, or (C>-Cg)—alkynyl, halogen,
-CF 3s 'N 02’ ‘CN’ ‘ORZS, ‘SR25a "SO2R25, -SOzN(R25)2,
-N(R25)2, -C(0), -CORgs, -CO5R5, -NRysCO5Ros, -NR25COR3s,

-NR25CON(R25),, or ~CON(R2s)2;
R, and Ry, are each independently -H or -CHs; and

Rys is -H; or linear or branched (C1-Ce)-alkyl, (C1-Cé)-haloalkyl,

(Cy-Cg)-alkenyl, or (C-Ce-alkynyl);

with a substituted piperidin-4-one compound of Formula (XIV):
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-NQ2, -CN, -C(O, -OR25, -SR25, -SO2R25, -SO2N(R25) 2,

-N(R25) 2, - COR25, -Q02R25, -NR25CO2R25, - NR25COR25,
WONRRRAGCHNSY R25) 2, or -CON(R25)2', R and Rb ar eceask06/022719

i ndependently -Hor -CH3; and R25 is -H, or linear or

branched (d -C6)-al kyl, (C2-C6)-al kenyl, or (C2-

C6- al kynyl ). 50. The conpound of claim49, wherein one

of R7, R8, R9, Rio, R11, and R12 are eactn, Riq

i ndependently -H, (C1-C6)-alkyl, hal ogen, - OR25,

-NO2 or - CN and the remaining R7, R8, RO, 4

and R12 are each hydrogen. 51.Rghe c

49 or claimb50, wherein R7 is -

hal ogen, -CF3, -OR25, -NO2 -CN./52.

any one of clainms 40 to 51, [

Co6) - al kyl, hal ogen, -CF3, -OR25,

one of clainms 40 to 52, vvherelnR9|s-H, (d -

C6) - al kyl , hal ogen, -CF3, -OR25, -NO2 oKI-CN. 54. The
conpound of claim49, wherein R7 is -H (d-GC6)-al kyl,
hal ogen, - CF3yher€®R25, -NO2 or -CN and R8, R9, Rio,
R11, and R12 are each hydrogen. 55. The conpound of

™ ot e B Kot S e i

are each hydrogen. 56. The compound of clai m

wherein RO is - Hndeggndew)y FH(h-Cohralkgh éhzCo)- @kglyl or (C2-Ce)—
-OR25, -NO2 or -CN and R7, R8, R o, Rl1, and Rl2 are

each hydrogen. ﬂkanhllegﬂmpeﬁiFBd-I‘&@ﬂ -ﬁNaF(aﬂﬁset&Rz&aSDngs,
acceptabl e salts of the compound of claimb53, wherein

RI99 is RPO R23 BRDRIR5),, -N(Ras)2, -C(0), -CORys, -COsRzs, -NRosCO2R s,

-NR25COR25, -NstCON(R25)2, or -CON(R25)2; and
R, is as above;

under conditions effective to bring about reductive amination at the
piperidine carbonyl, thereby providing a piperazine-piperidine

compound having the Formula (VI):

Rgg"—_N N N Rg (VI)
Ry Ris R1e Rz Rs

179



and R20, R21, R22 and R23 are each independently -H,

(G -C6)-al kyl , -OR25, hal ogen, -CF3, NO2 or CN. 58.
wohewsgesgsound of claim57, wherein R7, R8, R9, PBrws2084/022719

i, R12, R20, R21, R22 and R23 are each independently

- H, (CI Co6) - al kyl, hal ogen, -CF3, -OR25, -NO2 or -OCN.

171 WD 2006/ 135839 PCT/ US2006/ 022719 59. The conpound

of cl ai ¥. methiod o synthesizing a Bompétthd dstaprisid: R11, and

R12 is -H (Cl-C6)-al kyl, halogen, -CF3, -OR25, -NOX2

or -CN;, and the remmining R groups are each hydrogen.

60. The co mgue:d:tmg af |o§t16ﬁa5l§/ subfiRh©eH AnPine c&fnpa%gl ofotmula

R22 and R23 is - Co6) - al kyl , hal ogen, -

-OR25, -NO2 or CN; and the remaining R groups are

each hydrogen. 61. The conpound of claim 57 wherein

one of R7, R8, RO, Rio, Rl1l, and RI12y

(Cl-Co6)-al kyl, hal ogen, -CF3, -0OR2 or and

one of R2o0, R21, R22 and R23 ig_-= é%l

hal ogen, -CF3, -OR25, -NO2 or -EN The conpound

Ri o, Rl1, and

, -OR25, -NO2

of claim57, wherein one of R7, A

R12 is -H, (@h)%) al kyl, hal ogen,” -

or -CN. one of 'R20, R21, R22 and R23 is -H,

(Cl-Co6)-al kyl, hal ogen, -CF3, -OR25, -NO2 or -CN, and
the remaining R groups are hydrogen. 63. The conpound
of claim57, wherein R8 is -H, (Cl-C6)-al kyl, hal ogen,
-CF3, -ORe5VRS@® or -ON, R7, RO, Rlo, Rl1, and R12
are each independently -H, (Cl C6)-a| kyl , hal ogen,
-CF3, or (I:I—Bwﬁrhqeg;lﬁ %&g and R16 are each
hydrogen. 64. The corrpou% f cl al m 57, wherein R8 is
-H, (Cl1-0C6)-al kyl, halogen, -CF3, -OR25, -NO2 or -CN,
and R7, R9, R By Ralar}d Riae emnindéiibhderﬁzﬁ-}hmdrle%ﬁaﬁtyb (Cs-
each hydrogen. 65. The conpound of claim57, wherein

RO is -H (Cl- C6)CephkiphlkyhatpgeRalkenyGrd, (C: ORIk |
or -CN. R7, RS, R|6o Rlly and R)‘i.g1 ?ﬁe ea(c2 ynbpﬁaogen

i ndependent | y - H-CF (RO,, -CN, -ORs, -SR3s, -SO;R25, ~-SO-N(Ros)s,

-N(R25)2, -C(O), -COR3s, -CO2R 55, -NR25CO,R 5,

-NR25COR3s, -NR5CON(R25),, or -CON(R25)2;

R2s is -H; or linear or branched (C;-Ce)-alkyl, (C;-Ce)-haloalkyl,

(C2-Cg)-alkenyl, or (C,-Cg-alkynyl);

under conditions effective to produce an optionally substituted

quinoline of Formula (VIII):

Ro Ry
re— W
R4 W
(VIID)
Rs Re
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WO 2006/ 135839 PCT/ US2006/ 022719 (Cl -C6) - al kyl
hal ogen, -CF3, or -0OCH3; and R13, R14, R15, and R16
wanecaast’s hydrogen. 66. The conpound of cl ai mPET/US2006/022719

wherein RO is -H, (Cl-C6)-alkyl, halogen, -CF3,

-OR25, -NO2 or -CN, and R7, R3, R o, Rl11, R12, R13,

R14, R15, and R16 are each hydrogen. 67. The conpound

of cl ai m 57whetegmei n R9 and R22 are each independently

-H or (d-0C6)-al kyl, hal ogen, - -NO2 or

-CN;, and the r I ni u d

68. The conpoﬁgﬁé’fa“gﬁ?&i gaf% &ieé’.ﬁ’é E%%%?&le(cr
each i ndependent| -H or hal o(%en and the remai ni ng
groups are each ﬁihh@g@hﬂ Coptpdkeashes (FrCaralkynyl, halogen,
pharmaceutically acceptable sal ts of the compound of

cl ai m 49, wher ei ICRYMNDs, -CN) -QGRRBR%, -SOR G, RLN(Rob):,
R24, R26 and R27 are each independently -H,

(C1- C6) - al kyl , hakggsp, - GEBCORzg?Z@QRME{sCQstYO
The conpound of claim 69 wherein R7, R8 ,

R11, R12, R13,

i ndependently - -H, %ﬁ% %@ﬁﬁ@%%g%ﬁwl\] Rﬁ?)z’- OR25

NO2 or -CN. 71. The conpound of claim 69, wherein R7,

R8, R9, Ri ob)Rkhcting tRé BaviRgFrowidf the Qﬂiﬁpliﬁ&@ﬁ Fargw]a @A) with a
and R27 are hydrogen. 173 WD 2006/ 135839

PCT/ US2006/ 022pfd88cted ipefd¥ineCdenivatividurdietlconditions effective to
pharmaceutically acceptable salts of the compound of

claim 49, whergh a8 Préisctéd\bipBéSinb-qRinoline of Formula (IX):

Ro Ry
/N
Rs N Ra (D()
R4 N N_X1
Rs Rs Rb

wherein:
R, and Ry, are each independently -H or -CH3 and
X is a protecting group

¢) reacting the protected piperazino-quinoline of Formula (IX) under
conditions effective to provide a substituted piperazino-quinoline

compound of Formula (Xb):

Re Ry
Rg / \N Ra
(Xb)
Ry N  NH
Rs Re Rb
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R29 R30 and R28, R29 and R30 are each independently

-H (d-C6)-al kyl, hal ogen, -CF3, -0OR25, -NO2 -CN.
wW@2006fibss3gonpound of claim 72, wherein R28, R29CTAS2006/022719

R30 are each -H 74. The conpound of claim 72 or 73,

wherein R7, RS, R9 Rio Rnn, and R12 are each

[ ndependent I K H, 063 al k |, hal o% - OR25,

-N2 - ON; rpapara a mqn wa_t@naﬂﬁ quistipited @mha%?pmpound of

hydrogen. 75. The conpound of claim 72 or 73, wherein

one of R7, R8rmiRA(XR10, R11, and R12 is -H,

(C1-C6) - al kyl, hal ogen, -CF3, -OR25, -NO2 -CN;, and the

remai ni ng substituents are_ each hydrogen. 76. The

conpound of claim 72, wher is -H (d-0C6)-alkyl,

hal ogen, -CF3, -OR25, - N R7, I? R o, R11,

R12, R13, R4, R15, and sBach ®Pdrogen. 77.

The conpound of claim 72, ein R8 is hal ogen; R7,

R9, Rio, R11l, R12, R13, Hf14, R15, and R16 are each

hydrogen. 78. A pharnmaceutical formulation conprising

a conpound of any one of clains 49 to 77 or a

phar maceut i cal | ywheript abl e salt thereof and a

pharmaceutically acceptable carrier. 174 WO

2006/ 135839 P S20 02271 d

Fornula (1V): cg@g %ﬁi‘geﬁ?n e’ﬁg‘g&gﬁﬁ ‘IQ?E'F‘WI
R39 R34 R35 Rb R15 R16 R36 R36 R37 and

phar maceut i cal | y(GcEeptalanliyl sl ahensbpr (Cxrfhordkinyl,

halogen, -CFs, -NO,, -CN, -OR2s, -SR25, -SO2R 25, -SO2N(R25)2,

-N(R35)2, -C(0), -COR3s, -CO2R 25, -NR25CO2R 25, -NR2sCORys,

-NR25CON(R35), or -CON(R25)2;

Rys is -H; or linear or branched (C;-Cg)-alkyl, (Cl-Cﬁ)-haloalkyl,

(C,-Cg)-alkenyl, or (C,-Cg-alkynyl); and

W is a leaving group under conditions effective to produce a second

optionally substituted quinoline of Formula (XII):

R, Rg
W R
(X
N\ / Rio
Riz R

wherein Ry, Ry1, and Ry, are each independently -H, (C;-Ce)-
alkyl, (C;-Cg)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cg)—alkynyl,

halogen, -CFs, -NO,, -CN, -ORgs, -SRas, -SO2R 25, -SO2N(R25)2,

182



Xis CRR5, N, Oor S§ Yis CR25, NR25, O or S; wth

the proviso that when X is CR25, Y is not NR25; R13,
w&bdoo/1BIB9 R16, R31, R32, R33, R34, R35, R36, RBT/USR®8/022719

and R39 are each independently -H, (Cl-C6)-alkyl,

(C1- C6) - hal oal kyl , (C2-C6) - al kenyl , or

(C2-C6) - al kynyl , haI ogen, - -NO®2, -CN, -OR25,
- SR25, - SO2R25, (1126 Zcoﬁ\Jg REO Ros,~ Ros, -NR2sCORos,
- CO2R25, - NR25COZR§§E;E ROV R0, RS} 2. or

-CON(R25)2; Ra a dently -H or
-CH3; R25 is -H nIgllr{”H @lzse)?)’ branc @gz’( Cl- 08) - al kyl ,
(C1l- ©6)-hal oal kyl, (C2-C6)-al kenyl, or

(C2- C6- al kynylR,s i@&kabﬁhe, andnpound and pharmaceutically
acceptabl e salts of the compound of claim79, wherein
Xis CR25 or N, YisOorS, R13, Rl14, R15, and Rl16 are
each |ndependeYYi$9leq311ng%f0@-B -CF3, -NO2, -CN or Br;
and 175 WD 2006/ 135839 PCT/ US2006/ 022719 R31, R32,

?ﬁg’epsﬁa"’enﬁg&ea&?ﬂ% th@%%gm‘?’%g@gf fﬁg%éﬁ{o?m% 3¢ Formyla (XD with a

-cl)—h g r ¢ grrp 8 ﬁ 2 d géro%g %Id r&%%dl%—gne Qgr&vadtl%e %%er-cgndﬂbns\( etlfesctive to
(C1- C6) - al kyl OR25, hal ogen, or - and the

r emai ni ng subsnl‘p’e’ldéihescoal?@uéﬁéﬁlzﬁ%\l@dgﬁn)82 The

compound of claim79, wherein Xis CR25 or N, Yis O

or S; one of R31, R32, R33, R34 ang is -H,

(C1l-C6) -al kyl, -OR25, hal ogen, or 8ne of R36,

R37, R38 and R39 is -H, (CL-Cg)-alky, OF%ZS, - ;

hal ogen, or -CF3; and the 2 eNRai nl ng hst' Pt uent S "are

each hydrogen. 83. The conpound of ctaiy 79, wherein X

is CRREor N, YisOor S, R31is N CIe6) - al kyl ,

- OR25, hal ogen, or -CF3; and R13, R15, R16, R32,
R33, R34, R35, R36, R37, R38, and "R39 &e each

hydr ogen.

wherein X, is a protecting group;

f) reacting the compound of Formula (XIII) under conditions effective

to provide the piperidin-4-one compound of (XIVa):

o N R

=<:/\ ° (X1Ia)
Ny / Hio
Riz Ry

g) reacting the substituted piperazine compound of Formula (Xb) with
the substituted piperidin-4-one compound of Formula (XIVa) under
conditions effective to provide a piperazine-piperidine compound

having the Formula (XV):
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84. The conpound and pharnaceutically acceptable salts

of the conmpound of claim49 or 79, wherein the
woaopaasdsi s 6- chl or o- 8- PCT/US2006/022719

{4-[4-(1Hindol e-4-yl)-piperazin-1-yl]-piperidin-

-yl }- quinoline; 8- {

4-[4- (1H i ndol e-4-yl)-pi perazi n-1-yl]-piperidin-1-yl }

-qui nol i ne; 8- W' O, Q’ %”

{4-[4-(2, 3-di hydro-benzo[ } ioxinh5-yl)-pi in-1-

yl]1-piperidin- 1-yl }- ol i/he; a

8-[ 4- (4- benzof uran- 3y1- pi ~zinilfgl) pryeri

-6-chl oro- quinol i ne; o%@ik'Bégéj%

PCT/ US2006/ 022719

5-f1 uor o- 8- {4-[ 4- (5-f | uofe- betzof ur 8h- 3-yl ) - pefazin-

| -yl]- piperidin- 1-yl }-quinoline; 1-(1-benzo

[ b] t hi ophen- 3-yl - pi peri di n-4-yl) - 4- (&Yt hoxy- phenyl ) -

pi perazine; or 3-f

4-[4- (gsMet hox n -.pi_perazjn- - 1-pi.peridi nyl
11, SRR TGPk BB T of vl 2t o
conprising a compound of any one of clainms 79 to 84
or a pharmaceutically. acceptable . salt there and. a ..
phar maceut | BREE BFIE RBssHsigs compeung SRR
synt hesi zi ng a conpound conprising: a) reacting a
substituted piperazine co%g\d of Formula (X): Ra

(X) HN NNRO9 Rb wherein is 177 WX2006/ 135839

PCT/ US2006/ 022719 R2 Rl ./ Y g,

Ry

wherein Rgg is

R R4
R3 / \N o \\ . O HN N
o 3 Rao o X . 3
4 R23 24 ] 28
Rei
Rs Re Raz

Rog Ra7 Rz  Rap
Rog Rog
Rzo  Rao Rzo  Rao

Ri, Rz, R3, Ry, Rs, Re, Rao, Rat, Raz, Ra3, Ras, Rag, Ra7, Rag, Rao, and
R30, are each independently -H, (C{-Cg)-alkyl, (Cy-
Ce)-haloalkyl, (C,.Cg)-alkenyl, or (C,-Cs)—alkynyl, halogen,

-CF3, -NO3, -CN, -ORjs, -SR;s, -SO2R5s, -SO2N(R25)2,
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RSNO- OOHN RO- A" RR3I3 R4\ / TR8 RI1R5

R6 R22 R25 R27 R29 R30 S R28 R28 R2s Rso R29 R30 R1,
wWe&2006R3583R4, R5, R6, R20, R21, R22, R23, R24, ReG/USERDE/022719
R28, R29, and R3o0, are each independently -H,

(d-Co6)-al kyl, (Cl- C6)-hal oal kyl, (C2_C6)-al kenyl, or
(C2-C6) - al kynyl , hal ogen, -CF3, -NO2, -CN, -OR25,

- SR25, - SCPR25, - BRMYFGI(), -CORLRATDR s -MRABCORERER5CORos,
- CD2R25, - NR25C02R25, - NR25COR25, - NRR5CON(R25) 2, or

-CON(R25)2; Ra a Chr IR ently -H or
-CH3; and R25 ism-Nl—lﬁg)%?NFli{%Zzé?r or b?gz%hed

(C-Co6)-al kyl, (C1l-C6)-haloal kyl, (C2-C6)-al kenyl, or
(C2- C6- al kynyl R, and Rp aze eacdlb stdepertdedtly il er +Clily-add one
compound of Formula (XIV): 178 WD 2006/ 135839

PCT/ US2006/ 022719, R12 R11 R13 914 N R
R15 R16 R7 R5 RS 'ﬁ%%%‘?eﬁf pE7ora ,edgg,l-C%}-al,%ﬁié{,(-@palgloalkyl,

R13, R14, R15, and R16 are each independently -H,
(Cl-C6)-al kyl, (CE&265)-akerdngt (Codfs-gepnyds) - al kynyl ,
hal ogen, -CF3, -NO2, -CN, -OR25i -SR25, -SO2R25,

- SN R25) 2,7y ReRifurted $h&Rdin 4R RmpotE B Rormula (XIVb):

- NR2Z5CO2R25,

wherein

R7, Rg, Ro, Ry, Ri1, Ri2, Ri3, Ris, Rys, and Ry are each
independently -H, (C;-Cg)-alkyl, (C,.Cs)-alkenyl, or (C»-Cs)—
alkynyl, halogen, -CF3, -NO,, -CN, -OR2s, ~-SR2s, -SO2R s,
-SO2N(Ra2s)2, -N(Ra2s)2, -C(0O), -CORyz5, -CO2R25, -NR25sCO2Rs,

-NR25COR3s, -NR25sCON(R»5);, or -CON(R25)2;
nis 1 or2;and
Ry5 is as above;

under conditions effective to bring about reductive amination at the
piperidine carbonyl, thereby providing a piperazine-piperidine

compound having the Formula (I’):
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- NR25COR25, - NR25CON(R25) 2, or -CON(R25)2; and R25 is
wo 206/ 8eve; under conditions effective to bri pgrakestso22719
reductive am nation at the piperidine carbonyl,
t hereby providing a piperazine-piperidine conpound
having the Fornula (VI): R12 Rl11 Ra R13 R14 N R10
ROO-N NN R9 (VI) Ro R15 R16 R7 R8 179 V\D 06/ 135839
PCT/ US2006/ 022719 87. A net 5f 5
conpound conprising: a) r
substituted aniline deygpdund Mo
\' / W RS R6 (VII): wheret a\l‘g
R4, R5, and R6 are each i ndeggnegnt |K1s- H /
(C1l-Co6)-al kyl, (d- C6)-hal oal kyl, (C2-Co—al kenyl, or
(C2-C6) - al kynyl, hal ogen, -CF3, - ;
- SR25, -SM2R25, -S2N(R25)2, -N( )2 C(O) - COR25,
- CO2R25, - NR25C02R25, -NRZSCCRZS - NR25CON( R25) 2, or

-CON(R25) 2; R25 is | near ar. %i}ﬁ 2d
(d - C6§9—£$R191h0d0éﬁy Sl% %S?IRW CCE6)~ al kenyl, or
(C2-C6-al kynyl); under conditions effective to produce

an optionally substituted i nol i ne of r
QY Ip) R2 @)]/reactmg a substituted %yperazme compoun8 o Ebfnula X):

N R
Rb H a

X)

wherein Rgg is

Ro Ry
A\ o} TNGAN
Rg / W\ N q
Rpg . 3
Ry ~ Raa 24
Rai q
Rs Rg Raoo Ras )

o]
S
3
Ro7
S N O/ N\
Rog Rog
Rog  Rao Rhbg  Rao
Ry, Ro, Rs, Ry, Rs, Re, Raoo, Rat, Rz, R, Ros, Rog, Ra7, Rog, Ry, and

Rs, are each independently -H, (C1-Ce)-alkyl, (Cs-

Ce)-haloalkyl, (C,.Ce)-alkenyl, or (Cy-Cg)—-alkynyl, halogen,

186



R3\N R4 W(VIII) R5 R6 180 WO 2006/ 135839

WO 2606564452006/ 022719 wherein: Rl, R2, and R3 pCeus2wb022719
i ndependently -H, (d-C6)-al kyl, (Cl- C6)-hal oal kyl,
(C2- C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3,
-NO2, -CN, -OR25, -SR25, -SO2R25, -SO2N(R25) 2,
-N(R25) 2, -C(O, -COR25, -CO2R25, -NR25Q02R25
- NR25COR25, - NRRSGON G255, -ORos, €XBsRES s, -SHNR25)2,
reacting the | eaving group of the quinoline of Formula
(VI11) with a puates!-edon-corssi-00:Rer INBatsCOeR2snd¥iR2sCORo2s,
conditions effective'to provide a protected

pi per azi no- qui nglhk%%@(%r,rm!_goﬁ\j@m;m Rl R3 N Ra

(X) R4 NNXi rein: and Rb are each

i ndependently -Hor -CH3 and Xl is a protecting group
c) reacting tﬁgaﬁmﬁebmmﬂwdmﬂyol‘mﬁ'@éﬁﬁ@ of
Forrmula (I X) under conditions effective to provide a

substituted pi perazino-quinalin ung. 0§~ FERT L
(Xb): R2 Rl RBssis Fi; oylineay %};)rane%gd Kﬁgﬁ%ﬁg%z%b@b'ﬂé'l@alky

(Cy-Cg)-alkenyl, or (Co-Ce-alkynyl);

with an a compound of formula (XIVc):

Ry P

Ry, Rs, Ro, Rio, Ri1, Riz, Rus, Rus, R;s, and Ry are each
independently -H, (C1-Ce)-alkyl, (C2.Ce)-alkenyl, or (C-Ce)—
alkynyl, halogen, -CFs, -NO3, -CN, -ORgs, -SRys, -SO2R 35,
-SO,N(Ras)2, -N(Ras)z, -C(O), -CORzs, -COzR2s, -NR25CO2R25,
-NR75COR2s, -NR,5CON(R325)2, Or -CON(R3s), except for the R

group through which the piperidine is connected; and

Rys is as above;
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181 WD 2006/ 135839 PCT/ US2006/ 022719 d) reacting a
WO 2608008339 opt i onal |y substituted aniline conpopotust06/022719

Formula (XI): R7 RB RO (XI) H2N wherein R7, R8, and

R9, are each independently -H, (d -C6)-alkyl,

(A -C6) - hal oal kyl, (C2-C6)-al kenyl, or

(C2-C6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -OR25,

- SR25, - SO2Refder ¢GRI etive toNGIRZTbBut re@iélve anfhkitdd. at the
- CO2R25, - NR25CO2R25, - NR25COR25, - NR25CON(R25)2, or

-CON(R25) 2; R2 | . N
=y EG) ?al ol %épue?ldlcﬂ% caﬁiaolnglal@lﬁe;i/‘fbyoﬁr?Wd?x%e?ﬁ%ﬁxkazmeip’lpegrdme

(C2- C6- al kynyl) soup under

condi tions ef f 6CH] %Bgn OAVEI}@%%@YH%&%@& optional ly
substitut ed qumollne of Formula (XIl): R7T R8 WRs -
(XI1) N\ / RI0O R12 R11 wherein R10, Rl11l, anRRl2, are
each i ndependently -H, (Cl-C6)- alkyl,
(C1- C6) - hal oal kyl, (C2-C6)- alﬁ;aemgl =
(C2- C6) - al kynyl, hal ogen,
- SR25, - SO2R25, - SO2Ng 2, N 39 o
PCT/ US2006/ 022719 - N('R25 - L R25,
- NR25C02R25, - NR25COR25, -N 4
-CON(R25)2; R25 is as above; &nd® 16 Rg

90. A method of synthesizing a compound comprising:

a) reacting an optionally substituted aniline compound of Formula

(XI):
Ry R XD
W‘QRQ
HoN
wherein:
W is a leaving group;

Ry, Rg, and Ry are each independently -H, (C-Cep)-alkyl,
(C1-Co)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Ce)—alkynyl,
halogen, -CFj3, -NOj, -CN, -ORjs, -SRas, -SO2R 25, -SO2N(Ra25)2,
-NRz25)2, -C(0), CORgs, -CO2R3s, -NR2sCOsRz5, -NR25CORys,

-NRz5CON(R25)2, or ~CON(R15)2; Ros is -H; or linear or

188



Wis a leaving group e) reacting the |eaving group of
the quinoline of Formula (XIl) with a protected
woipmridsh3n- 4- one derivative, under conditions eCTasRi06822719

to provi de the conpound of Forrmula (XIl11): R7 R8

==CN Rs (xTII) N~ R10 R12 R11 wherein X2 is a
prot ecting group; reacting the conpound of Fornul a
(XI11) under cond?rtﬂilfélﬁé (er-Eocalkyle(Cirs)diadralied. (GreCo)-alkenyl, or
pi peri di n-4-one conpound of (XIVa): R7T RB O=( N Rs ~/
(Xla) N Rlo R1ICR%)gkynglacti ng the substituted
pi perazi ne conpound of Formula (Xb) with the

substituted piperi e, conpound of For
under condl"‘l%ﬂg’i@“g t’f"é‘éf’ﬁn‘gl‘i%gg]:%{;‘%@n gptlonnYl Lubedinidd

pi per azi ne-pi peri di ne conmpound having the Fornmul a
(XV): 183 WD 2006/ 135839 PCT/U82006/022719 R2 R R
RlI1 RBNRa N Ro RNN-( RO RXR§ FRb 7 Ra (XV)
88. A nethod of synthesizing a co Yd conprising: a)
reacting a substituted piperazi of nmul a
(X): M

quinoline of Formula (XII):

wherein Rjo, R11, and Ry, are each independently -H, (C;-Cs)-alkyl,

(C1-Ce)-haloalkyl, (C,-Cs)-alkenyl, or (C,-Cs)—-alkynyl,
halogen, -CF3, -NO,, -CN, -OR35, ~SR3s, -SO2R25, -SO2N(R25)2;
-N(R25)2, -COR2s, ~CO2R25, -NR25CO2R25, -NRosCORgs,
-NR,5sCON(R25)z2, or -CON(R25)2; Rps is -H; or linear or
branched (C;-Cg)-alkyl, (C;1-Cg)-haloalkyl, (C,-Ce)-alkenyl, or
(C2-Ce)-alkynyl;

b) reacting the leaving group of the optionally substituted quinoline of

Formula (XII) with a protected piperidin-4-one derivative under

conditions effective to provide the compound (XIII):

R; Rg

W g S
N /e
Riz Ry

wherein X, is a protecting group;

¢) reacting the compound of Formula (XIII) under conditions effective

to provide the compound of (XIVa):
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Ra\ HN NRO9 Rb wherein RO9 is R2 R1 0 HN R3 N $F

wo My By 23 Fo4 \ | 3 R28 R RE R21 Ro2 R26 kBt

" R28 Rea R29 R30 R29 R30 R1, R2, R3, R4, R5,

R6 R20 R21, R22, R23, R24, R26, R27, R28, R29, and
R30, are each independently -H (C1-C6)-alkyl, (O -
C6) - hal oal kyl, (C2_C6)-al kenyl, or (C2-C6)-al kynyl,
hal ogen, -CF3, -NO2, -CN, -OR25, RySR¥m
- SO2N( R25) 2, 184 WD 2006/ 135 1082006/ 022719
-N(R25) 2, -C(O, -COR25, CU@ /5T Ia
- NR25COR25, - NR25CON(R25) 2, or -C@N[R25) 2; and Rb
are each independently -H or -CH3;\ang 8 is -H or
| i near or branched (Cl-C6)-al kyl d -,96) hal oal kyl ,
(C2-C6)-al kenyl, or (C2-06-al kyny[12 \iih a
substituted piperidin-4-one conpound of Fornul a
(XI'Vb): R13DRe4ctRg tRe c@npbir@ ofiforRuk (XMDN Ri o R12
R11 (Xl Vb)

OuN CHg
Rog NO, (XVI)
Rag  Rgo
wherein
Ras, Rag, and Rsg are each independently -H, (Cy-Ce)-alkyl,
(C1-Co)-haloalkyl, (C,-Ce)-alkenyl, or (C,-Cg)—alkynyl, halogen,
~CF3, -NO2, -CN, -ORys, -SRas, -SO2Ros, -SO2N(R25)2, -N(R25)s, -
C(0), ~COR3s, -CO4Rs5, -NRsCO;R55, -NRpsCORos,

-NR25CON(R25)2, or -CON(R5)2;

Ros is -H; or linear or branched (C1-Cg)-alkyl, (C;-Cg)-haloalkyl,

(C2.C¢)-alkenyl, or (Co-Cg)-alkynyl;

with N,N-dimethylformamide dimethyl acetal and pyrrolidine under
conditions effective to bring about cyclization, thereby providing
an indole-4-ylamine having the Formula (XVII):
HNTS

Reg NH, (XVII)

Ros  Rag
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wherein R7, R8, R9, R o, R11, R12, R13, R14, R15, and
R16 are each independently -H (d-C6)-alkyl,
wOCR6G83s3al kenyl , or (C2-C6)- al kynyl, hal ogenpCT@83006/022719
- N2, -CN, 0?25 - SR25, -SO2R25, -S2N(R25) 2,
-N(R25) 2, -C(O, -COR25, -CO2R25, -NR25CO02R25,
- NR25COR25, - NR25CON(R25)2, or -CON(R25)2; n is
2: and R25e) maamgthe imtolashgdaming of iFormwle (XMI&WW @151(%
bring about reductive am nation at the piperidine
carbonyl, t her@ipymahm)ibéhz}gamjmi yielepzomtiitispéfectivar® produce the

conpound having the Fornmula (I"): 185 WD 2006/ 135839
PCT/ US2006/ 0224 Ra oRtGrnihd (V1 R99-N /N N RO
S n Ro RISTRERS ofigninty (X3 B L 89, A mat hod

of synthesizing a conpound conprising: a) reacting a
substi tuted piperazi ne conpound of For mula (X): R99
NRb HRa (X) wherein R R2RI \NO- OOHN
R3s R4\ / RRB R4\ | R 523\

Rog (XVHI)

Rag  Rgo

f) reacting the compound of Formula (XVIII) under conditions

effective to produce a 4-piperazin-1-yl-indole having the Formula

HNT O
Ros oW (XIX)
Rag Rao

g) reacting the substituted 4-piperazin-1-yl-indole of Formula (XIX) with the

(XIX):

substituted piperidin-4-one compound of Formula (XIV) under conditions
effective to bring about reductive amination at the piperidine carbonyl, thereby

providing an piperazine-piperidine compound having the Formula (XX):

N 7\
OO
Rag N N N 0
__/
Rag Rao R, Rs

(XX)
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R5 R6 RR1 R22 R26 R27 R29 R30 S CdN R2s R28 R29 Rao

R29 Rao RI, R2, R3, R4, R5, R6, R20, R21, R22, R23,
we&2doe/ B339 R27, R25, R29, and R30, are each PCT/US2006/022719

i ndependently -H, (Cl1-C6)-al kyl, (Cl- C6)-hal oal kyl,

(C2_C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, 186 WO

2006/ 135839 PCT/ US2006/ 022719 -CF3, -N02, -CN, -OR25,

- SR25, 91 N 2Rhod of SERINESZinY 2, comphiR? ByAprisifgO) , - COR25,

-C2R2s, -NR25CO2R2s, - NR2sCOR25, -NR25CON(R25)2, or

-CON(R25) 2; Ra and Rb are each independently -H or

-CH3; and R%fréaétm he Qitrd-béiRaioREndGaFERRh (XXI):

(C1-Co) - al ky (CIL- C6) - hal oal kyl, (C2-C6) - aI kenyl, or

(C2-Co-al kynyl); with an a ound of fornula(XIVc):

R1I0 R11 RO R12 R8 N 7 R7 R14 N R16 R131R15 0

(XIve) R7, R8, R9, Rio, 12, R13, R14, R15, and

R16 are each i ndependently

(C2_0C6) - al kenyl, or (GL-LC8 ‘ ydz, haI ogen, (XGF3,

-NO2, -CN, 0?25 - SR25, - , - SO2N(R25) 2,

-N(R25)2, -C(O, -COR25, -£Z02RR5, -NR2SCO2R25,

- NR25COR25, - NR25CON( R25) ¢ or F*2(30\|(F€25)2 except for

the R group through which the piperidine is

connect ed; Mrein

Ros, Rog, and Ry; are each independently -H, (C;-Ce)-alkyl, (Ci-
Ce)-haloalkyl, (C-Cg)-alkenyl, or (C,-Ce)—alkynyl, halogen, -CF;,
-NO,, -CN, -ORys, -SRys, -SO2Rs5, -SO02N(Ros)2, -N(Ros)2, -C(0), -
CORys, -CO2R 35, -NRsCO2R 35, -NR2sCOR s, -NRosCON(R25)2, or

-CON(R25)2; and

Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (C»-
Ce)-alkenyl, or (C,-C¢)-alkynyl;

under conditions effective to produce the compound of Formula

(XXII):

/N

O, o}

Ras NHz (XXID)

Rze Rz7

b) reacting the compound of Formula (XXII) with bis(2-
chloroethyl)amine hydrochloride under conditions effective to

produce a benzodioxane-piperazine having the Formula (XXII):
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R25 is as above; 187 WO 2006/ 135839 PCT/ US2006/ 022719

wo 20@fssgpondi tions effective to bring about redyqyetd¥R022719
amnation at the piperidine carbonyl, thereby

provi ding a piperazine-piperidine conpound havi ng t he

Formula (I"): RI12 N Rl11 RaRi3t114 N- Ro R9

RoR15 R16 R7 R8 (I1,') 90. A nethod of synthesizing a

compound conprising: a) redcting an optionally

substituted aniline conpofipd of°Formulaf®(Xl): R7 R8

(XI)y W/ \ RO H2N vvherel —W isM| ng ggaum, R7,

R8, and R9 are each inRd 1- C6) - al kyl

(d -C6) - hal oal kyl, (C2- 06) :

(C2-C6) - al kynyl, hal ogen, 3, I\IOZ CN, -OR25,

- SR25, -S02R25, -SO2N(R25%2, -MN(R25)2, ®C(0O, -COR25,

- C0O2R25, - NR25CO2R25, - NR25COR25, -NR25CON(R25)2, or

- CON( R25) 2; leh 6 B nd ity M2 Q66 135839

hon) Uszobe; SE5 bR %@aﬁgﬁrg e Eyy ,

(A -C6) - hal oal kyl, (C2-C6) - aI kenyl or

(C2-Cp) - al ky)u;elaqtmg an optionally substifuted aniline compound of Formula
(XI):

Ry Rg

HyN X1y

wherein:
W is a leaving group;

R7, Rg, and Ry are each independently -H, (C;-Ce)-alkyl,

(C1-Ce)-haloalkyl, (C,-Ce)-alkenyl, or (C,-Ce)—alkynyl, halogen,
-CF3, -NOg, -CN, -ORys, -SRys, -SO2R25, -SO:N(Ras)2, -N(R25)2, -
C(0), -COR3s, -CO2R3s, -NR3sCO3R 15, -NRosCORos,

-NR25CON(R325)2, 01 -CON(R25)2;

Rys is -H; or linear or branched (C;-Cg)-alkyl, (Ci-Cg)-haloalkyl,

(Co-Cg)-alkenyl, or (C-Cg)-alkynyl; and

W is a leaving group
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W

AU

under conditions effective to produce an optionally

wo 296Pskdshuted R7 RB Wt j RO (XI1) N- Ro %%/1@%@06/052719

LAWLNRL Ene of. Fopmula (XI1): wherein R10, R11, and
are each mdependently -H, (Cl- CB) --ab.Kylap i coiiisos mvorommsvisus o
(C1- C6) - hal oal kyl, (C2-C6)-al kenyl, or

(C2-C6) - al kynyl, hal ogen, -CF3, -N02 -CN, -OR25,

" SR25, - SO2Ra8er coSd@PidgRIBIcHye to m@ﬁa@ a optonAlE substituted

- CO2R25, -NR25C02R25, -NR25COR25, -NR25CON(R25)2, or
-CON(R25)2; R25 is -H, or linear or branched

(A -Co6)-al kyl, (Cl-C6)-hal oal kyl, RzC2-K5) - al kenyl , or
(C2-C6) -al kynyl; b) reacting the | \ng group of the
optionally substituted quinolinav Rul a (KXI)I )

with a protected piperidin-4-one de ative under
conditions effective to provide t apnd (XI11):

R7 RB 2 NRO (Xf) N- Rlo R12 R11 rein X2 is a
protecting group;, c) reacting theggonmpaynd of Formnul a
(XI'1'1) wunder C?\ﬁﬂ(bﬁﬂeqﬂf}?oﬁﬁﬁ]ﬁqmme to provide the
conpound of (XIV 189 WO 2006/ 135839

PCT/ US2006/ 022719 R7 R8 OCN RO (Xla) ~~// N R o

R11 d) reactWheiein Reo RonpediRee a¢ erdy ingenendsafly)-H, (CrCs) alkyl

(C1-Ce)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cs)—alkynyl, halogen,

-CF3, -NO;, -CN, -OR3s, -SRys, -SO2R05, -SO2N(R25)2, ~-N(R25)2, -
C(0), -COR3s, -CO2R25, ~-NR25CO2R 25, -NR25COR2s,

-NRsCON(R2s)2, or -CON(R25)2;
Ros is -H; or linear or branched (C;-Ce)-alkyl, (C;-C¢)-haloalkyl,
(Cy-Cg)-alkenyl, or (C»-Ce)-alkynyl;

d) reacting the leaving group of the optionally substituted quinoline of
Formula (XII) with a protected piperidin-4-one derivative under

conditions effective to provide the compound (XIII):

R, Rs
>§=<:>N Ro (X1I)
\ / R1o
Rz Ryy

wherein X; is a protecting group.
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02N CH3 R28 NO2 (XVlI) R29 R30 wherein R28, R29, and
R30 are each independently -H, (Cl-C6)-alkyl,
wOChos@83s3mal oal kyl , (C2-C6)-al kenyl, or PCT/US2006/022719

(C2-C6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -OR25,

- SR25, -S02R25, -S2N(R25)2, -N(R25)2, - C(O, -COR25,

- CO2R25, -NR25C02R25, - NR25COR25, -NR25CON(R25)2, or

- CON( R25) 2; e)R2acting the-bompoundméiprmulak(XJHd wader conditions effective
(d-C6)-al kyl, (C1-C6)-haloalkyl, (C2_C6)-alkenyl, or
(C2- 06) - al kynyh; rd‘Vl(lJ‘thB'cbhlﬁbﬁfﬁlcﬁ)(NI%Dfam i de di et hyl
acetal and pyrroI|d|ne under conditions effective to

bri ng about cyclization, thereby providing an

i ndol e-4-yl am ne having the Forh IaFtBXVII): HN R28

NH2 (XVI1) R29 R30 190 0 839

PCT/ US2006/ 022719 ) %ﬂ sl e- 4- P ne of
Formula (XVI1) with bIS(2 chi or og ) - benzyl am ne
under conditions effective to pMNg Rihe conpound of
Formula (XVI11): HN N Rte N \-N N (XVIT1) J R29
R30 f) reacting the conpound of Rorfal a (XVII1) under
conditions effective to produce a

4- pi perazin-1-yl -indol e having the Formula (Xl X): HN

f) reacting the compound of Formula (XXIIT) with the substituted piperidin-4-
one compound of Formula (XIV) under conditions effective to bring about
reductive amination at the piperidine carbonyl, thereby providing an

piperazine-piperidine compound having the Formula XXIV):

Riz PRiy
M\ 7\
a ¢! Ra N - Rio (XXIV)
OO
Ry  Roy Rb Rz Rs
92. A method of synthesizing a compound comprising:

a) reacting an optionally substituted aniline compound of Formula

Ry Rs
W Rg (XI)

HoN
(XI):

wherein:
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R28 NN H (XI X) R29 R30 g) reacting the substituted

4-pi perazin-1-yl-indole of Formula (XIX) with the
weubwii3sa3b ed pi peri di n-4-one conpound of For nubat(UXk0dy/022719

under conditions effective to bring about reductive

am nation at the piperidine carbonyl, thereby

provi di ng an pi perazi ne-pi peridi ne conpound havi ng the

Formul a (XX): MNid\halég@8; N N R9 Res Rao R7 Rs (XX)

191 WD 2006/ 135839 PCT/ US2006/ 022719 91. A nethod of

synt hesi zi ng a_conpound conprj sing: a) reacting. the

ni t r o- benzodi oRanRs:@pd ﬁ?fgjaﬁf‘ Ewgﬁndehtéb*ﬁ’@‘ 6)\aﬂ‘|§462
(XXI') Res R27 wherein R24, R26, and R27 are each

i ndependent | y {(Ey-Cp)chal@diyla(GoyCs)-alkenyl, 06YChEs)oalkiyyl, halogen,
(C2- C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3,

-NQ2, -CN, - OR20F;,-19825CN, SORR? S5R25,SCEMRRZ NN (R2s)2, -N(Ras)2, -
_N(R25)2, -C(O), - COR25, -C02R25, - NR25CO2R25,

- NR25COR25, - N@%@%b‘ﬁ%?)-éoél?%dl\j’l%l)ﬁp??% %{stéﬁﬂhzﬁzs

is -H or |inear or branche

(C1- CB) - hal oal k déﬁ'g(R ) [ 5. .

(C2-Co) - al kynylﬁ;ﬁ{%fn er 85?7&?{;@%&?% g?tafl(\l/gb oeerz)lglé&?ggendenﬂy

E ;1Oe<| ::;) n‘p%;gd Rg];H%(r) [Hll—ﬂ;qlgs gsx—ﬁ; Io% lingar%r |§r2a£;'10£ed\ (d\ln-_&)-alkyl, (Cy-
Cs)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cg)-alkynyl; Ros is -H; or
linear or branched (C;-Cg)-alkyl, (C1-Cg)-haloalkyl, (C2-Ce)-

alkenyl, or (C,-Cg)-alkynyl; and

Rys is -H; or linear or branched (C;-Cs)-alkyl, (C;-Cs)-haloalkyl,

(Cy-Cg)-alkenyl, or (Cp-Ce-alkynyl);

under condition effective to produce an optionally substituted quinoline

of Formula (XII):
R;, Rs
W Rg (X1D)
N/ e
Riz Ry

wherein Ry, Ry, and R;; are each independently -H, (C;-Ce)-alkyl,
(C1-Cg)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cg)—alkynyl, halogen,
-CF3, -NO3, -CN, -OR3s, -SR3s, -SO2R 95, —SOzN(st)z, -N(R2s)2, -
C(0), -COR3s, -CO2R25, -NR25CO2R 25, -NR35CORs,

-NR25CON(R»s)2, or -CON(R25)2; R, and Ry, are each independently

196



b) reacting the conpound of Formula (XXI1) with bis(2-

chl or oet hyl ) am ne hydrochl ori de under conditions
wehimatssse to produce a benzodi oxane- pi per azi RETNEY06/422719

the Formula (XXI11): 192 WO 2006/ 135839

PCT/ US2006/ 022719 O-0 Ra (XXII1) Rea N/// NH R26

R27 Rb wherein Ra and Rb are each independently -H or

-CH3; c) react i-Hpra@HepRisandl; o lisedasdribirattched e(Dli-Cj;)Fﬂkyl (Cs-

compound of Forrmula (XI): R7 Ra W/ \ RO H2N (

wherein: Wis @-ﬁﬁlhllk @ 1% IR§C
i ndependent |y -H, e %égc? e (C%@q%] ?ﬁ%hH or

(CNSZOQ 26) Cﬁll keny ne%o§§%lcﬁ§%@@%ﬁyé£% (‘;’gg}?}é)alky?':% -C)-
N(RZR‘E?:)O%ZS - %@%%j%ﬁ%ynygo\l( |>IRZF%)nggg is -H

or |inear or branched (Cl-C6)-alkyl,

(C1- C6) - hal Ocﬁidkl?dsus as(a@%v@) al kenyl , or
(C2-C6)-al kynyl ;"and Wis a |eaving group 193 WO

2006/ 135839 PCT/ US2006/ 022719 U e,,,r u, 1ruP .,.V
1611 K'X || ') reantivigrthecleadng igomp of thiceotionelly suhstimlhd:@linoline of
an optionally substituted R7 R8

Formula (XII) with a protected piperidin-4-one derivative under

conditions effective to provide the compound (XIII):
7 Rs
XZZCN Rg

N /7

Riz2 Ry

(X110

wherein X; is a protecting group;

¢) reacting the compound of Formula (XIII) under conditions effective

to provide the compound of (XIVa):

R, Rs

O:<:/\N Rg (XIVa)
N o
Riz Ry

d) reacting a compound of Formula (XXXI):
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WRO (XIl) N- Ro R12 R11 quinoline of Fornmula
(XI1): wherein RRO, R11, and Rl12 are each

wondspesdent |y -H, (CLl-C6)-al kyl, (d -GC6)-hal earkgkeos/022719
(C2- C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3,
-NO2, -CN, -OR25, -SR25, -SO2R25, -SO2N(R2$) 2,
-N(R25)2, - C(O, -COR25, -CO2R25, -NR25C02R25,
- NR25COR25, - NR25CON(R25)2, or -CON(R2H)2; R25 is -H;
or linear or branched (Cz-OB)-aI kyl ,
(C1- C6) - hal oal kyl ,  (C2-C6) - al kBmy]
(C2-C6)-al kynyl; d) reacting the le
optionally substituted quinoline of
with a protected piperidin-4-on

R7 RB (XIll) 2 NR NRIO R12 R11
protecting group. 194 WO 2006/ 135839 PCT/ UsS2006/ 022719
e) reacting the conpound of Formula (XI11) under
conditions effective to provide the cd nd of
(XIva): [/~ R7 RBO~( NR9(XIVa) N~ Rio Rl12 R11 f)

ubst i ot ed ISRy i RSl FERSAER S ot lef g o

undercondi ti ong, G feqth ¥ EicfkyR" E0%FEMEhy1, or (Co-Co)-alkynyl,
halogen, -CF3, -NO,, -CN, -OR2s, -SR2s, -SO2R25, -SO2N(R2s),,
~-N(R25)2, -C(0), -CORys, ~CO2R25, -NR5CO2R25, -NR25CORs,
-NR25CON(R25)2, or -CON(R35)2; Ros is -H; or linear or branched
(C;i-Co)-alkyl, (C1-Cg)-haloalkyl, (C»-Ce)-alkenyl, or (C,-Cg)-
alkynyl; Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-

Cs)-haloalkyl, (C,-Ce)-alkenyl, or (C,-Ce)-alkynyl; and
Rjs5 is as above;

with protected piperazine under conditions effective to produce a compound of

Formula (XXXII):

Ra

wherein R, and R, are each indeperndently -H or -CHjs; and

X is a protecting group;
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reductive am nation at the piperidine carbonyl,

t hereby providing an piperazi ne-pi peridi ne conpound
woavieongsshe Fornmula (XXIV): R12 R11 O O Ra N RCp/US2006/022719

(XXIV) R4 ONNNRs RR6 R27 R b R7 R8 92. A net hod

of synthesizing a conmpound conprising: a) reacting an

optionally substituted aniline conmpound of Formula R7

R8 W/ \ R9 dydeprotddiie (RY N-protebgtieiip b9 the\dBmpound of formula (XXXII)
2006/ 135839 PCIT US2006/ 022719 W7 & hal ogen; R7, RS,

d RO i Ve f ; , :
??:1- C5) “hal %WW%&%\WS %f?‘,ilggﬁg‘)or@&%h of Formula (V):

(C2-C6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -OR25,
- SR25, -S02R25, -S02N(R25)2, -N(R25)®; - C(O, -COR25,
- C02R25, - NR25C02R25, - NR25CGEk NR25CON( R25) 2, or
-CON(R25) 2; Ra and Rb are each MNe I, -H or

r

ly
-CH3; R25 is -H, or linear or - C6) - alrkyl
(A - C6)-hal oal kyl, (C2-C6)-al ke
(C2-C6)-al kynyl ; R25 is -H "®r | byanched
(d-C6)-al kyl, (d-0CB)-hal oal kyl, N al kenwh, or
(C2-C6) -al kynyl; and R25 is -H, oro i fear ox br
(d-Co6)-al kyl, (d-C6)-haloal kyl, (C2-C6)-alkKenyl, or
(C2- C6-al kynyl); under condition effective to pr
an optionally substituted quinoline o({,) Formula (XI1):

R7 R8

f) reacting the compound of Formula (V) with the substituted piperidin-
4-one compound of Formula (XIVa) under conditions effective to
bring about reductive amination at the piperidine carbonyl, thereby
providing an piperazine-piperidine compound having the Formula

XXV):

Riz Ry
Ra N/ \ R10
eTerezes
N N N Rg
(XXW)
Rag
Rb R, Rs
R
Rai

Raoo

93. A method of synthesizing a compound comprising:

a) reacting an optionally substituted phenyl-piperazine compound of

Formula (XXVI):
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WRO (XIl) NP Ro R12 R11 wherein R10, Rl11l, and R12
are each i ndependently -H, (Cl1-C6)-alkyl,
wOChos@83s3mal oal kyl , (C2-C6)-al kenyl, or PCT/US2006/022719
(C2-C6) - al kynyl, hal ogen, -CF3, -NO2, -CN, -OR25,
- SR25, -SMZR25, -SM2N(R25)2, -N(R25)2, - C(O, -COR25,
- CO2R25, - NR25C02R25, - NR25COR25, - NR25CON(R25) 2, or
-CON(R25) 2; Ra and Rb & Hs1i ndepend tIy 196 WO
- - R25 is -H

C6) - hal oal kyl , (CXRsC8)=
R25 is -H or linear o -)-aIkyI,
(A -C6) - hal oal kyl, (C2- a. 3 ,
(C2-C6) - al kynyl ; and R&b |s aBssabove; bRbreacting the
| eaving group of the optionally substituted quinoline
of Fornul a x(rlggréi}l: with a protected piperidin-4-one
derivative under conditions effective to provide the
compound (XI11): R7 RB X2 NRy M Ro R12 R1l

wherein X2 iRsiaRp/RizeR1 agl Bisutp pach) indeatiémtly H)€C,-Cq)-alkyl,
compound of Formula (XII1) under conditions effective

t de th L
B L0 COmMAIED CBal T (S b o

Formul a (XXXI) \CE;, -NO,, -CN, -ORos, -SRas, ~SO3Ras, -SO2NR2s)z, -N(Ras)s, -

C(0), -CORys, -CO2R 325, -NR25CO2R55, -NR2sCORs,

-NR25C'ON(R25)2, or -CON(R25)2; R, and Ry, are each independently .

-H or -CH3; Rys is -H; or linear or branched (C;-Cg)-alkyl, (C;-

C¢)-haloalkyl, (C2-Ce)-alkenyl, or (C,-Cg)-alkynyl;
R, and Ry, are each independently -H or -CHjz; and

Ros is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl,

(Co-Ce)-alkenyl, or (C,-Cs-alkynyl);

with an optionally substituted protected piperazine under conditions

effective to provide the compound of Formula (XXVII):

RaRq3 Ri4

/_< (XXVII)

N—X;

Rb Ris  Rig
wherein

Ri13, R4, Ris, and Ry are each independently -H, (C1-Cg)-alkyl,
(Cy-Ce)-haloalkyl, (C,-Cs)-alkenyl, or (C,-Cs)—alkynyl, halogen,

-CF;, -NO,, -CN, -OR3s, -SRjs, -SO2R 25, -SO2N(R25)2, -N(R25)s, -
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197 WO 2006/ 135839 PCT/ US2006/ 022719 R22 R21 4R23 R20

O (XXXI') wherein R0, R21, R22, and R23 are each
wondspesdent |y -H, (CLl-C6) al kyl, (d -C6)-hal oatkyis2006/022719

(C2- C6) - al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3,

-NO2, -CN, -OR25, -SR25, -SO2R25, -S02N(R25) 2,

-N(R25) 2, -C(O, -COR25, -CO2R25, -NR25C02R25,

- NR25COR25, - (RS TR B2 X)) QR0 r-NRABOER ) NRBEOR2s5 - H;

or linear or branched (d -C6)-alkyl,

(d -C6) - hal oal oRld@EN r (C2-Co6)-

al kynyl ; R25 |§mls—|c© %ear ormbzﬁ)ézgched

(d-Co6)-al kyl, (Cl- C6)-hal oal kyl, (C2-C6)-al kenyl, or

(C2- C6) - al kRayis;asahoveRa8d i s as above; with protected

pi perazi ne under conditions effective to produce a

conpound of _  Fornula (XXXI1): R22 R21 RR3 Ra R20 /-X
N N-X O (X2 § PRafect @lr% Ra and Rb are each
i ndependently -Hor -CH3; and X is a protecting

group; 198 WOA0GH/ 1:3283oa4{i%2AAR DRRYIP whier conditions
deprotecting the protecting group of the conpound of

Formula (5XI dgective to provide a compound of Formula (XX VII):

Raz  Ray Ra Ry3
_Q‘ ‘ ~§:<< (XXVIID)
Rb Ris  Ris

g) reacting the compound of Formula (XXVIII) with a bicyclic aryl

compound of Formula (XXIX):

Rss (XXTX)

wherein
X is CRys, N, O or S;
Y is CRys, NRys, O or S;

Rag, Ra7, Rag, and Ry are each independently -H, (C1-Ce)-alkyl,
(C1-Ce)-haloalkyl, (C,-Cg)-alkenyl, or (C,-Cg)—alkynyl, halogen,

-CF;, -NO,, -CN, -OR3s, -SRys, -SO2R25, -SO2N(R25)2, -N(Ras)2, -
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under conditions effective to produce the conpound of
Formula (V): R22 R21 R23 Il Ra RO NNH O Ro (v)
wororemasi3png t he conmpound of Fornula (V) wth PO®US2006/022719
substituted piperidin- 4-one conpound of Formula
(XI'Va) under conditions effective to bring about
reductive am nation at the piperidine carbonyl,
t hereby provi @Mg-GORpi 1@ Hes. B Ros sl i-NR S mund
having the Formula (XXV): R12 Rl11 Ra NRIO O/~ N
N-(~~//// N RO (NI%XMEONRD),ZoRCOMR24),R8 R21 R22 93. A
nmet hod of synthesizing a conpound conprising: a)
reacting an_optionally substituted phenyl -piperazi ne
conpound of ReFi§rhprlifersor branahed (AoCabpsyh §58§9-haloalkyl,
PCT/ US2006/ 022719 R32'R31 Ra /--< R33 N NH (XXVl) R34
R35 Rb (Cy-Cg)-alkenyl, or (C,-Cg)-alkynyl; and

W is a leaving group.

under conditions effective to provide the compound of Formula

XXX):
Rag R31 Ra R1 3 R-] 4
V a < X ~
Y
Rsg N N N /
< Ras
Ras Ras Rb  Rys Ris
XXX) Rsg
Ra7
Rgg
94. A compound of Formula (XV):
Ro Ri | Ry Ry
R3 / \N Ra N / \ R 10 (XV)
Ry N N~<:>N Re
R Rg Rb R; Rg

wherein
Ri, Ry, R3, R4, Rs, R, Ry, Rg, Rg Ry Ry and Ry are each
independently -H, (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (Cs-Ce)-
alkenyl, or (C,-Cs)—alkynyl, halogen, -CF3, -NO,, -CN, -OR2s, -
SRjs, -SO2R 25, -SO2N(R25)2, -N(Rys)2, -COR2s, -CO2R2s,
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wherein: R31, R32, R33, R34, and R35 are each

i ndependently -H (d-C6)-al kyl, (d -0C6)-hal oal kyl,
wOCm6G83s3al kenyl , or (C2-C6)-al kynyl, hal ogen, PCT@83006/022719

-NO2, -CN, -OR25, -SR25, -S02R25, -SO2N(R25) 2,

-N(R25)2,- C(O, -COR25, -CO2R25, -NR25C02R25,

- NR25COR25, -NR25C ON(R25)2, or -CON(R25)2; Ra and Rb

are each i ndependR:4CGORad -OFR25COBys, RIB25CONE2s5)pror ~-CON(R2s)2;

| i near or branched (d-C6)-al kyl, (d- C6)-hal oal kyl

(C2- C6) - al kenyl , RQfand Rg-afébdach likdepyhdentRa -Hred -GHs;&R £ is -H; or

each independently -H or -CH3; and R25 is -H or

li b h . L¢ 7 z :
i near or branc %qe&%}é%%?g? l_c?)§a;@q\zll\f@ dgézihﬁﬂiahéﬁ,

(C2-Co) - al kenyl, or yny

optional ly substituted ,protect ' I ne under
condi ti ons effeé{:?"@'?l erﬂ:yll’o‘?lri@g'ct%:’fgﬁ(&gﬂpound of
Formula (XXVI1): R32 R31 Ra R13 R14 R33 N N N Xi

(XXVI1) R34 RR3SaddR %86 eRAOinvbinbnitly RS -4 andR15,

and R16 are each independently -H, (d-GC6)-alkyl,

(4 -CB) - hal oal kyl , (C2-C6)-al kenyl, or

( C2- CB) - al kynyRgs ihaioydinear ordranchedi(@;-Coeplkyl, (§Ge)-haloalkyl,
- SR25, -S02R25, -SO2N(R25)2, -N(R25)2,- 200 WO

2006/ 135839 PCT/ (Sp0gkdiReyi 1@ (C(Calkyn@DR25, - CO2R25,
-NR25C02R25, - NR25COR25, - NR25CON(R25)2, or

-CON(R25)2; R25 is as abgve; and. X1 is a protecting
group. c) r@5PRreAPYitRe MERRISRPII or nul a (XXVI 1)

under conditions effective to provide a conpound of

(F;)(;(\TI“I ?) ( XX\ {ebdtind BRPoptiohali sibsd i dradfEstlcompdinttl olElormula

(VII):

NHo

(VIL)
wherein W is a leaving group;

under conditions effective to produce an optionally substituted

quinoline of Formula (VIII):

R Ry
Rg 7 N\ VI
Ry w

Hs Re

b) reacting the leaving group of the quinoline of Formula (VIII)
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R34 R35 Rb R14 R15 g) reacting the conpound of Fornul a

(XXVI11) with a bicyclic aryl conpound of Fornul a
wWOXNMIeHBs83R37 R38 R36 (XXIX) R39 \ X W wher ei RCKUS2006/022719

CR25, N, Oor S; Y is CR25, NR25, O or S; R36, R37,

R35, and R39 are each independently -H, (Cl-C6)-alkyl,

(C1- C6) - hal oal kyl, (C2-C6)-al kenyl, or

( C2- CB) - al kynyith hatadeper piper@gide defickive-uBher copRit®ns effective to

- SR25, -S2R25, -S2N(R25)2, -N(R25)2, - 201 WO

2006/ 135839 PCE%HS@Q%%@&&Y %I era@{ro) quindaBs ForaORRXE):

- NR25CO2R25, -'NR25 5 - 5CON( R25) 2, or

-CON(R25)2; R25 is -H or linear or branched

(C1l-Co6)-al kyl, (d -0C86)-hal oal Rel Ri(C2- C6) - al kenyl, or

(C2-C6) -al kynyl; and Wis | eAvigg groyp. under

conditions effective to providg _the co und of

Formula (XXX): R32 R31 Ra x--_ R33 N N N
R36 R34 R35 Rb R, RI16 FE‘51\ / N\_<N\§‘1
Rs Rs Rb

Ix)
wherein X is a protecting group.

¢) reacting the protected piperazino-quinoline of Formula (IX) under

conditions effective to provide a substituted piperazine compound

of Formula (Xb):
Rg Ry
Rs3 / \N Ra
Rs N :N H
—
Rs  Re Rb
(Xb)

d) reacting a second optionally substituted aniline compound of

Formula (XI):

Ry Rs

XD

HoN

wherein W is a leaving group;
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(XXX) R39 R37 R38 94. A conpound of Fornula (XV): R2
Rl RI12 R11 RB NRa Nf RI0O (XV) R4\ NNNRO v 5 R6
wehoos/1B®39wherein Rl, R2, R3, R4, R5, R6, R7, RBT/UR06/022719
Ri o, Rl1 and R12 are each independently -H,
(d-Co6)-al kyl, (C1l-C6)-hal oal kyl, (C2-C6)- al kenyl, or
(C2-C6) - al kynyl , hal ogen, -CF3, -N®2, -CN, -O0OR25, -
SR25, - S02RAmder SMAMONR B)fEctiveNd BRfuge a s630Rd > t1on€@%F§215st1tuted
202 WD 2006/ 135839 PCT/ US2006/ 022719 - NR25
- NR25COR25, W&@%ﬁ&%@l&(xﬂ) -CON(R25) 2;  Ra and Rb
are each |ndependently Hor -CH3; R25is -H or
i near or branched (Cl-C6)-al kyl, (Cl-GC6)-hal oal kyl,
(C2-C6) -al kenyl, or (C2-C6)-al kynyl; Ra and Rb are
each i ndependently -H or -CH3; Rand /25 is -H, or
i near or branched (Cl-(C6)-al kyl Cl- C6) - hal oal kyl ,
(C2-C6) - al kenyl, or (C2-C6-aMkyH —Igyr epared by t he
met hod conprising: a) reacting gn pt| onal ()911)
g (VD) NH2

Ra W R5 R6 (V1)

e) reacting the leaving group of the second quinoline of Formula (XII)
with a protected piperidin-4-one derivative under conditions

effective to provide the compound (XIII):

Ry R

)§=<:/\N Re (XII)
N / R10
Riz Ry

wherein X is a protecting group.

f) reacting the compound of Formula (XIII) under conditions effective

to provide the compound of (XIVa):

Ry Rs
O N R
=C ? (XIVa)
N / R1o
Rz Ry

g) reacting the substituted piperazine compound of Formula (X) with

the substituted piperidin-4-one compound of Formula (XIV) under
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wherein Wis a |eaving group; under conditions

ef fective to produce an optionally substituted
wquocsaBsgze of Forrmula (VII1): RZ RL R3 N (VM PCRAIS2006/022719

WR5 R6 b) reacting the | eaving group of the quinoline

of Formula (MI11) 203 WO 2006/ 135839

PCT/ US2006/ 022719 w th a protected piperazine

derivative condtionmsmfftctivotepreyide etpipesazire-pipeading sompound

protected piperazino-quinoline of Formula (XI): R2 Rl

R3 j <N Ra hB¥inptheFomla (X¥):R6 Ro (1 X) wherein Xl is

a protecting group. c) reacting the protected

pi per azi no-qui noline of Formula (I1X) under conditions

effective to provide a substituted piperazine conmpound

of Formula (Xb): RR R RB\NRa R4 M%H R5 R6 Rb

(Xb) d) reacting a second optionally substituted

ani |l i ne corrpou,igzd 0,51 Formul a (XR); R, R8

Rj / \N Ra N/ \ Rm
Ry N N—<:/\N Re
Rs  Re Rb R,

Ra

(XV)

95. A compound of Formula (VI):

Riz R
RaRis R4 Y Rio
Rgg—N/—<N—§:2N Re (VI)
— g

RbRis R Ry

or a pharmaceutically acceptable salt thereof,
wherein

R99 is
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W-OL RO (XI) H2N wherein Wis a |eaving group; 204

WD 2006/ 135839 PCT/ US2006/ 022719 wunder conditions
wehimatssse t o produce a second optional |y subsecraseme/ 022719

quinoline of Fornmula (XIl): R R8B WR9O - (XII) N /

R10 R12 Rl11 e) reacting the | eaving group of the

second qui noline of_ Forgpula (XIl) wth a protected

pi peri di n-4-one derRvative under conditions effective

to provide the cgnp -

N R10 R12 R11 whEfe

reacting the conpou Foft
conditions effectv g'pr ovid

(XIVa): /~ R7 R8 (rY[ AN RO @4 Va
g) reacting the subfstitReed pi per&z ne conpotnd 6&#
Formula (X) with the substituted piperidin-4-one
conpound of Formula (XIV) undegfy 205 WO 2006/(}(3l 839
PCT/ US2006/ 022719

Resg Rog
Rao

Rao Rz Rao
Ri1, R2, Rs, R4, Rs, Re, Ry, Rg, Ro, Rio, Ri1, Ri2, Ri3, Rus, Ris, Ris,

Ra0, Ra1, R22, Ra3, Ros, Ros, Ro6, Raz, Rog, Roo, and Rao, are each
independently -H, (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (C>-Cg)-
alkenyl, or (C,-Cg)-alkynyl, halogen, -CF3, -NO,, -CN, -URys, -
SR25, -SO2R25, -SON(R25)2, -N(Rzs)2, -CORys, -CO2Rys,
-NR25CO2R25, -NR25COR3s, -NR25CON(R25)2, or -CON(R2s)2;
R, and Ry, are each independently -H or -CHjs; Ras is -H; or

linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl, (C2-Cg)-

alkenyl, or (C,-Cg)-alkynyl;
R, and R}, are each independently -H or -CHs; and

R3s is -H; or linear or branched (C;-Cg)-alkyl, (C;-Cg)-haloalkyl,

(Cy-Co)-alkenyl, or (C,-Cg-alkynyl);
prepared by the method comprising:

a) reacting a substituted piperazine compound of Formula (V):

V)

HN N_Rgg

Ry
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conditions effective to provide a

pi per azi ne- pi peri di ne conpound having the Fornul a
wOxM6r135839R1 R12 R11 R3 <N Ra N R10 R4 N /- - 2CRUSMORD22719

R5 R6 Ro R7 R3 (XV) 95. A compound of Formula (VI):

R12 Rl11 Ra R13 R14 N R10 RR9 NN NR9 (VI) Rb R15

R16 R7 R8 or a pharmaceutically acceptable salt

t hereof, wherein R99 is 206 WD 2006/ 135839

PCT/ US2006/ 022719 R2 RL RS NO\ - O OHN N R20 ~ - -

J _ 5 R4 R23 RadthR2aibstRafed RhpdrhliiR2 2nB26migdinR2OFRaM]a XIV):

Ol, NR28 RRa R29 Rao R29 Rao Rl, R2, R3, R4, R5, RS,

R7, R8, R9, R10, Rl11l, R12, R13, R14, R15, R16, R20,

R21, R22, R23, R24, R25, R26, R27, R28, R29, and R30,

are each independently -H (Cl-@&§) - gitkyl,
(C1- C6) - hal oal kyl, (C2-C6) - 7\
Ris Ry N Rio
O N Ra (XIV)
Ris R Rz Rg

under conditions effective to bring about reductive amination at the
piperidine carbonyl, thereby providing an piperazine-piperidine

compound having the Formula (VI):

Ri2 Ry
RaRyz PRy N/ \ Rio
Rgg—N/_<N~§:2N Rg (VD)
- -

RbRis Ry R

96. A compound of Formula (I’):

or a pharmaceutically acceptable salt thereof,
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al kenyl, or (C2-C6)-al kynyl, hal ogen, -CF3, -NO2, -CN,
-OR25, - SR25, -S02R25, -S2N(R25)2, -N(R25)2, -COR25,
WOCWR25R39 - NR25C02R25, - NR25COR25, - NR25CON( RREY/AIS2006/022719
-CON(R25)2; Ra and Rb are each independently -H or
-CH3i R25 is -H or Ilinear or branched (Cl-C6)-alkyl,
(C1-C6) - hal oal kyl, (C2-C6)- al kenyl, or
(C2- CB) - al ky¥¥§1€I0 Ry and Rb are each independently -H
or -CH3; and R25 is -H or linear or branched
(C1- C6) - al kyl Rgﬁl C6) - hal oal kyl, (C2-C6)-al kenyl, or
(C2- C6- al kynyl) prepared by the method conprising: a)
reacting a substituted piperazi ne conpound of Fornul a
(V): Ra>~ (V) HWVFNRF9 207 WD 2006/ 135839
PCT/ US2006/ 022719 R\ @ substi \d pi peri dl/n—xk one
conpound of For nBéa ; M Ri

bring about redu8ii €
car bonyl, thereby proviidi ng a:%
conmpound havi ng t heRdg~or Rul a ( i ): 12 R11 R&R13IRR14
N Ro RRO9 NNNRO (VI) Rb R15 RI6 R7 R8 96. A
conpound of Forrmula (1'): Ra R14 R7 R8 R%QN\ N N
Rs

Rog Rog

Rag  Rap Re  Rao

R1, Rz, R3, Ry, Rs, R, Rz, Rs, Ro, Rio, Ri1, Riz, Ru3, Rus, Rys, R,
Ra0, Ro1, Rz, Ras, Ros, Ros, Rag, Ra7, Rog, Rao, and Rso, are each
independently -H, (C;-Ce)-alkyl, (C;-Cs)-haloalkyl, (C»-Ce)-
alkenyl, or (C,-Cs)-alkynyl, halogen, -CF3, -NO,, -CN, -ORys, -
SRas, -SO2R25, -SO2N(Ras)2, -N(R25)2, -CORys, -CO2R s,
-NR25CO3R25, -NR25COR2s, -NRosCON(R25)2, or -CON(R2s)2;
R, and Ry, are each independently -H or -CHjs; Rys is -H; or
linear or branched (C;-Cg)-alkyl, (C;1-Cs)-haloalkyl, (C2-Ce)-

alkenyl, or (C,-Ce)-alkynyl; and
nis 1 or?2;

prepared by the method comprising:
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\---<n Rb RI5 RI6 \\ f RRo (lI~) R12 R11 or a

phar maceutically acceptable salt thereof, 208 WO
waQos/1333839 PCT/ US2006/ 022719 wherei n RO9 i sPER/URLI0RB22719

NO\ - oOHNN R0 - - A\ / 11--R3 R4\ j R28

R5 Ro R21 R22 R26 R27 R29 R30 S or" N R28 R28 R29

Rao R29 R30 R1, R2, R3, R4, R5, R6, R7, R8, R9, R10,

R11, R12, Rb3realtidl a RibfstituRtipiperR2ine cRMpourbof Fexagila (X):

R24, R25, R26, R27, R28, R29, and R30, are each

i ndependently -H, (C1-C6)-al kyl, (Cl-C6)-hal oal kyl,

(C2-C6)- al kenyl, or (C2-@&)-al kynyl, | ogen, -CF3,
-NO2, -CN, -OR25, - SR25, - 5, -S2N(R25) 2,
-N(R25) 2, - COR25, -C02R25HN - N R25, - NR25COR25,
- NR25CON( R25) 2, or -CON(R25)2+ Ra and Rb are each

i ndependently -H or -CH3; 5is -H or linear or

branched (Cl-C6)-al kyl, (Cl-C6)-hal oal kyl, (C2-C8)-
al kenyl, or (C2-C6)-al kynyl; and n is 1 or 2; prepared

by the method corgfy $éungtitutedGHp Mlid00 S&alBdind of Formula
PCT/ US2006/ 022719 a) reacting a substituted

pi per azi ne corrpo%ﬁvggz Formula (X):

under conditions effective to bring about reductive amination at the
piperidine carbonyl, thereby providing a piperazine-piperidine
compound having the Formula (I'):
Ry Riz Ris Ry Rs
Rgg—N N N Ro
R, Ris Rie N\ / R1o

(Iv) Riz R4
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Ra (X) HN NRss Ro with a substituted

pi peri di n-4-one conpound of Fornmula (Xl Vb): R13 Rl14
We&20ieA383N RO n R15 R16 N Rlo R12 R11 (Xl VBETAWS®E/022719

conditions effective to bring about reductive

am nation at the piperidine carbonyl, thereby

providing a piperazine-piperidine conpound having the

For mul 87 (4 cpmppandrafFamulatf)Rs RO RI9 -N N N j NRj O

Rb R15 R(I~) R12 R11 210 WD 2006/ 135839

PCT/ US2006/ 022719 97. A compound of Fornula (1"): R12

Ra R13 R14 NR71 R71 Ro R99--N NIM .Ro R15 R16 R7

R3 (Y) or a pharnaceutically accg Biisal t t hereof,

wherein RI9 is Ra R HMF{'
/ ( 7 Rio
Rgg"‘ N N
<
RoRis Ry R7 Rsg
)

or a pharmaceutically acceptable salt thereof,

wherein
R99 is
R Ry
a—{ N 73 d b HYS
ottty
Ry - Rog 24 3 28
Rof
Rs Rs Roo Ros Ry Rz  Rao
S N o N\
Rog Rog
Rzo  Rao Rpg  Rao

Ri, Ro, R3, Rq, Rs, Rg, R7, Ry, Rs, Ry, Rio, Ri1, Riz, Ris, Rug, Rys,
Ri6, Rao, Ra1, Rz, Ros, Roa, Ros, Rag, Ra7, Ros, Rao, and Rao, are
each independently -H, (C;-Cg)-alkyl, (C;-Cs)-haloalkyl, (C»-
Ce)-alkenyl, or (C,-Cg)-alkynyl, halogen, -CF3, -NO,, -CN,
-ORys, -SRys, -SO2R25, -SO2N(R25)2, -N(R2s)2, -CORys,
-CO,R55, -NR25CO2R 25, -NRysCORps, -NR2sCON(R35)2, or

-CON(R25)2 except for the R group through which the
211



R RLRERNOOOHN ROR4A\ / 1 R3 R4 R8 R5 R6

R21 R22 R26 R27 R29 R30 S\ R28 R28 R29 R30 R29 R30
we&006R2583R3, R4, R5, R6, R7, R7', R38, R9, R10, pRLAIS2006/022719

R12, R13, R14, R15, R16, R20, R21, R22, R23, Rz4,

R25, R26, R27, R28, R29, and R30, are each

i ndependently -H, (Cl-C6)-alkyl, (Cl-C6)-haloalkyl,

(C2- C6)-al keny! pipridingds GainectiettyRydnd Redre geak, indgpemdently -H or

-NO2, -CN, -OR25, -SR25, -S2R25, -SO2N(R25) 2,

-N(R25) 2, - COR25,.CH; GRS is -H\Is2 52 B2 branc @RI @k yl,

- NR25CON( R25) 2, or - CON(R25)2 except for the R group

t hrough which the~2&ly. 6¢A3 / LARAAHY

pi per Ldine | 8 cotibePal R L T Gk ok R CRHIRAY:

i ndependently -Hor -CH3; and R25 is -H or linear or

branched (Q CBR; ald®y are efdlin@entiertiyatkyd -CHs; and

(C2-C6) -al kenyl, or (C2-C6)-al kynyl; Ra and Rb are

each i ndependently -H qr - ;and 5.is.-H _ or

linear or br anBﬁéﬂ‘IiI?Cfﬂ.rﬁk@Gﬁ‘r%;flﬁ’i%"?’e? L“é@y%lhgr ggr%)rl?aloalkyl,

(C2-C6) - al kenyl, or (C2-C6-al kynyl); prepared by the

met hod conpri si ngC2-8¥)-allsestli ordCar GrestniyDat ed

pi perazi ne conpound of Formula (X): R199 N1 Ro N Ra

(X)  wth ap%e%gpe%%nydthg ];ne h%ﬁn&éh?pr{sfgg\:/c) :

a) reacting a substituted piperazine compound of Formula (X):
Rog '
J@!
Ry m Ra

X)

with a compound of formula (XIVc):

Rio  Pii
Ro =
/)—R1z2
el
Ry | R

(XIVc)
under conditions effective to bring about reductive amination at the
piperidine carbonyl, thereby providing a piperazine-piperidine

compound having the Formula (I”’):
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RI0 R11 RO Rl12 RS NR7 RFT1 R14 NR16 Rls R15 0
(XI'Vc) under conditions effective to bring about
woedsc3ssse am nation at the piperidi ne car bonpCT/US2006/022719
t hereby providing a piperazine-piperidine conpound
having the Fornmula (r'): 212 WD 2006/ 135839
PCT/ US2006/ 022719 R12 RaR13 R71 N R11 RO9O-N NN I Rio
RO Rb R15 R16 R7 R8 (I,,) 98. A nethod for [
a 5-HT1A-rel ated disorder to a patient in nge
t hereof, the nethod conprisim@ﬂagninmgtqrin tq t he
patient an effective ano of mp B
pharmaceutical |y accepfaN e s of N
Formula (1), Formula (I'))_Eérnu | "
(la"), Formula (I1), Formula R§ﬁ1 I)’R
as clained in any one of clains 1 to B4, 4970 77, 79
to 84 and 94 to 97. 99. The nethod of claim 98,
wherein the 5-HT1A-rel ated disorlgr is a
cognition-rel ated di sorder or an anxiety-rel ated

di sor dek. e -ho clajm erein. the

cogni t ?{%h‘ﬁg‘gg@? é—go ré@{élr? grs %{[QIA{&M@F%ﬁgﬁgﬁkﬁaﬁ%ﬂn&w
[ [ ' [ Al zhei mer' s di sease

di seas %hery(%?? ltthlenrget:tggd (S:’orgllar?s?r?g aedminis%erienlg to theS patient an effective

amount of a compound or pharmaceutically acceptable salt of the compound of
Formula (I), Formula (I’), Formula (I’’), Formula (Ia””), Formula (II), Formula
(II), or Formula (IV) as claimed in any one of claims 1 to 44, 49 to 77, 79 to

84 and 94 to 97.

99. The method of claim 98, wherein the 5-HT; s-related disorder is a

cognition-related disorder or an anxiety-related disorder.

100.  The method of claim 99, wherein the cognition-related disorder is
dementia, Parkinson’s disease, Huntington’s disease, Alzheimer’s disease,
cognitive deficits associated with Alzheimer’s disease, cognitive deficits

associated with depression, mild cognitive impairment, or schizophrenia.

101.  The method of claim 99, wherein the anxiety-related disorder is
attention deficit disorder, obsessive compulsive disorder, substance addiction,
withdrawal from substance addiction, premenstrual dysphoric disorder, social

anxiety disorder, anorexia nervosa, or bulimia nervosa.

102. A method for treating Alzheimer’s disease to a patient in need thereof,

the method comprising administering to the patient an effective amount of a
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cognitive deficits associated with Al zheiner's
di sease, cognitive deficits associated with
wdemreassizon, mld cognitive inpairnent, or PCT/US2006/022719
schi zophrenia. 101. The nmethod of claim99, wherein
the anxiety-related disorder is attention deficit
di sorder, obsessive conpul sive disorder, substance
addi ct icompound ofierawdd (Ij, Formslal$Y) Afmrenudad AP°Y, tHodmula (Ia’”), Formula
prenmenstrual dysphoric disorder, social anxiety

di sor delT), PaRuBX(ITH) G P6RSala (BV) Bdlhifad ilhY @88 of d@#ns Pio 44,
nmet hod for treating Al zheinmer's di sease to a patient

i N neegqt t d conprising adm nistering
to thedlggpiqZ’ﬁ?tgnMe@ﬁgg?lB?Z' anount of a 213 WO
2006/ 135839 PCT/ US2006/ 022719 conpound of Formnmul a

(), F I '), Formula (.17 Formul a, (1a"), L
For rul 05 1 P e oGPt i deniethedis ey QD to a patient i
claimed in any one of clains, 1 tq 44, 49 to 77, 79 tqo .
84 and 199 thsregf the method camprsiagpdminiptering fr)theinatient an effective
cognitive inpairnent (M) to a patient in need

t her eofamouhtofrretongpuod wpForuly A didrniuda €r), Kgrmulat(F9, Formula
patient an effective anmount of a conpound of Fornul a

(1), Fola?yForfla) AD)FBsadla (1), or Foratutal{I¥) a6 kRithed in any one of
Formula (Il), Formula (11l1), or Formula (1V) as

cl ai medaifs 25y 4919 1877, P &) §ank g00%h, 49 to 77, 79 to
84 and 94 to 97. 104. A nethod for treating depression

to a patient in need thereof, the nethod conprising

admi ni §per | NOkMoh s Rakih & f8esd §
compound of F%lr m(J)Pa (F%,l ig-ca)%%gfké 10'6‘301%2{%%?%11%%82?@? ?ﬁathe
For mul | &' Formula.(.ll). Formnul 11 r For myl

vy ol domp B tictipe \SiDheleh disttpate G0y ofa
77, 79 to 84 a 94 1o 97 105. The nethod of any one

of ol ariirede Fogmubal@) Frurula shprosmils A RPHIS I agFormul
a second therapeutic agent. 106. The nmethod of claim

105, wid). &ormuladId) o6 Farmple (Bpeastolamed émeny gneaf claims 1 to 44,
anti - depressant agent, an anti-anxi ety agent,

ant i - p49 ochdl,i7® tagdnnd 9éito 7. cogni ti ve enhancer. 107.

The nmet hod of claim 105, wherein the second

therapeutic agent is a selective serotonin reuptake

i nhi bi 108.. The method of any one of claims 98 to 104, further comprising

administering a second therapeutic agent.

106. The method of claim 105, wherein the second therapeutic agent is an
anti-depressant agent, an anti-anxiety agent, anti-psychotic agent, or a

cognitive enhancer.

107. The method of claim 105, wherein the second therapeutic agent is a

selective serotonin reuptake inhibitor.
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214 WO 2006/ 135839 PCT/ US2006/ 022719 108. The net hod

of claim 105, wherein the second therapeutic agent is
wohouwxesdsme, fl uvoxam ne, paroxetine, sertali neCT/US2006/022719

cl onazepam di azepam buspirone, hal operidol,

ol anzapi ne, or clozapine. 109. The nethod of claim

105, wherein the second therapeutic agent is a

chol i neigger agR hethb®bf Slhim 145) -whEREn BR! Beshheabaiti® agent is
105, wherein the second therapeutic agent is acri ne,

donepez -V Lo . l.he

for tr ahreiALBRLARNE i pie il dotdbont Siat
treatnent in a ﬁatie ’ in need thereof, the nethod

conpr i SUNBTRFnPHPRIEION PATZAPINE A0 CRZEPIGt  an ef fect i ve
anmount of a conpound of Fornula (1), Formula (1'),

Formul a él "), Formul a (I,a"l Formula (I1), Formula i
(111), 199 rothamethed of claism 103, syheen the sapgpdgherapgutic agent is a
clainms 1 to 44, 49 to 77, 79 to 84 and 94 to 97. 112.

The netcholinesferaseanhibit®8, wherein the drug treatnent is
anti depressant drug treatnent, antipsychotic drug
treatment, or anticonvul sant drug treatnent. 113. A

met hod 1dD. i rifieondthod sfocdaial 103 mdietadin thersecondatherapéuticragent is
need thereof, the nethod conprising admnistering to

the path@ie, dorePediesaitignEad bygLidiaaioeve anmount of a
compound of Forrmula (I), Formula (I"), Formula (1"),
Formula (la"), Formula (11), Formula (I1I11), or

For mul V) | j : |

19 To 74 BRURITDRC D B ANy tiop iR Red R otk
composi.ti in 5- HE1A-related disorder.,. .. . ‘
the. cottsalat 8fa bifal g it iR ARy R Rpinistering to
clainms 1 to. 44, to 77, 79 to 84 and 94 t 7, or ,
phar madRteRf W@&E&%fl@swg 03 aicpmpoyad 9&3?%5@9 &é@g@uﬁ @),
PCT/ US2006/ 022719 115. A pharmaceuti cal conposition

for 1 ammwg (EDgerabndied). KoaulaiHorkremula @HS o Formula (IV) as
conmposition conprising a conpound of any one of clains

1 to 44laimé&d incanyne of 8lajos 840 4934 707D, 840andD4 to 97.
pharmaceutically acceptable salt. 116. A

pharmaceuti cal conposition for treating

anxi et yi2.el dheanedh&isfdddimn ¥08¢ wherein the drug treatment is antidepressant

drug treatment, antipsychotic drug treatment, or anticonvulsant drug treatment.

113. A method of improving sexual function in a patient in need thereof, the
method comprising administering to the patient a pharmaceutically effective
amount of a compound of Formula (I), Formula (I”), Formula (I’*), Formula
(Ia’), Formula (IT), Formula (III), or Formula (IV) as claimed in any one of

claims 1 to 44, 49 to 77, 79 to 84 and 94 to 97.

114. A pharmaceutical composition for treating a 5-HTa-related disorder,
the composition comprising a compound of any one of claims 1 to 44, 49 to

77,779 to 84 and 94 to 97, or a pharmaceutically acceptable salt.
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conmposition conprising a conpound of any one of clains

1to 44, 49 to 77, 79 to 84 and 94 to 97, or a
woheronass3ati cal |y acceptable salt. 117. A PCT/US2006/022719

pharmaceuti cal conposition for treating sexual

dysfunction associated with drug treatnent, the

conposi tion conprising_a conmpound of any one of )

cl ai ms115.t oAqeharmerepticat pomposition 8y tigaingeogngiayrelaied disorder,

pharmaceutically acceptable salt. 118. The

phar mageubinpakition npapriting a compotiai ofi ahyodne wh elagnn 1 tdé4, 49 to

drug is an antidepressant, an antipsychotic, or an

ant i comry uosgsl-and 49 1o 47 RiaPRAGRANehGEHl1yGRBRRAIE ban f or

treating Al zheiner's disease to a patient in need

thereof, the conposition conprising a conpound of any

one of | ai : : ; t

07, or "W pharBualmiul Gy ofebRd for (Pabfl i) Jed dhorder the

pharmaceutical conposition for .treatin . 0Nt i

i mpai r%ﬂ?"sn(%o)mrﬁﬁl% ap%qlﬁl%oﬁ‘fldioﬁa e Ibeq ?t{?:é?,@g?l’ t%t 4é4é(?0 77,79

conposition conprising a conpound of a one of

cl ai nsto184 andf o4y, pipa Plﬁfm?ge”ttlﬁalﬂmac&ﬁﬁtag% S?f(g 97, or a

pharmaceutically acceptable salt. 216 WO 2006/ 135839

PCT/ US2006/ 022719 121. A pharmaceutical conposition

for trébti nd rhepnecsytien) compasipen fastcating sexsaldlyshmcten

t he conposition conprising a conmpound of any one of

cl ai measkocihted 4vth &g treathient, The ¢amBsitamcodprismgdigongyouad of

pharmaceutical ly acceptable salt. 122. A process for

i sol at ifygore SFIRAENdo AAPY i0STTGY te34 BAKING %Y, 0paPOUNd

of Formula Awith a first organic solvent to nmake a

first Wolal / NNN~\ R RL A

wher ei%&%‘%l&%%aal@wgﬁ%ﬁiﬁﬁgre each i ndependently -H,

(C1-C6) -al kyl, (d -

118. The pharmaceutical composition of claim 114, wherein the drug is an

antidepressant, an antipsychotic, or an anticonvulsant.

119. A pharmaceutical composition for treating Alzheimer’s disease to a
patient in need thereof, the composition comprising a compound of any one of
claims 1 to 44, 49 to 77, 79 to 84 and 94 to 97, or a pharmaceutically

acceptable salt.

120. A pharmaceutical composition for treating mild cognitive impairment
(MCI) to a patient in need thereof, the composition comprising a compound of
any one of claims 1 to 44, 49 to 77, 79 to 84 and 94 to 97, or a

pharmaceutically acceptable salt.
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C6) - hal oal kyl , (C2-C6)-al kenyl, or (C2-C6)-al kynyl,
hal ogen, -CF3, -NO2, -CN, -OR25, - OS02R25, - SR25,
WO 30BR25R39 - SO2N( R25) 2, -N(R25)2, C(O, -COR25, PcCORRDE/022719
- NR25C02R25, - NR25COR25, - NR25CON( R25) 2, or
-CON(R25)2; and R25 is -H, or linear or branched
(d-C6)-al kyl, (d-0C6)-haloal kyl, (C2-C6)- al kenyl, or
( C2- C6) 12l ky rfy pharhipcenitichlrpnifosition fet treading idepressiér to spatient in
second solution, the second solution conprising a

second megameﬁeos,qhyemp@mbnaco&gmrr%m% hiSouRd iofl hn)a&% & claims 1
a

i sol ating the dicarboxylic aci ddition salt of the

conpoung, 84, 40p ! %9 @684{ dR94 BO7MhX4 Pt a%ﬁt‘ﬁrc?lhnac%cﬁétable salt.

resi dual amount of 1t I rst organi c solven
acid addition salt of the conmpound of Forrmula A is

less th abqu WO 2006/.135839.
beT Uso a0k o2otpges olfsBiadds % FURRUNd Gonpising: 155
wherei n the residual anmount of the second organic
I (S.]. h : W 2
sol vent aﬂ lsmx1g§ a cgmggunaé)c%%orgml%lSA with a t]irsst organic solvent to make a first

solution;

R4
N N N R
\/
Ry

A

wherein R;, Ry, Rs, and Ry, are each independently -H, (Ci-Ce)-alkyl, (Cy-
C¢)-haloalkyl, (C,-Cg)-alkenyl, or (C-Cs)-alkynyl, halogen, -CF3, -NO,, -CN, -OR5s, -
OSO2R3s, -SRas, -SO2Ry5, ~SO;N(R2s)2, -N(Rps)2, C(O), -CORys, -CO2Rs,
-NR25CO3R25, -NR2sCOR3s, -NR2sCON(R25)2, or -CON(R3s)2; and

R2s is -H; or linear or branched (C;-Cg)-alkyl, (C1-Cg)-haloalkyl, (C,-Cg)-
alkenyl, or (C,-Cg)-alkynyl;

b) mixing the first solution with a second solution, the second solution

comprising a second organic solvent and a dicarboxylic acid; and

¢) isolating the dicarboxylic acid addition salt of the compound of Formula A
from the mixture, wherein the residual amount of the first organic solvent in
the acid addition salt of the compound of Formula A is less than about

0.25 w%
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123.  The process of claim 122, wherein the residual amount of the second

organic solvent is less than about 0.25 w%.
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