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r- 'Y 1005 BACKGROUND OF THE INVENTION

Current pharmacological therapies for the treatment of anxiety disorders

include benzodiazepines, serotonin receptor modulators, SSRI (selective

15 serotonin re-uptake inhibitors) and others. None of these drug classes is
considered ideal, for a variety of reasons. Benzodiazepines are the most
commonly prescribed drugs for anxiety; they offer excellent efficacy and a rapid
onset of action, but may cause cognitive impairment, interference with daily
activities, and have a significant potential for dependency and abuse.

20 Serotonin receptor modulators, such as the azaperones, are well tolerated, but
are not as efficacious as the benzodiazepines. The SSRIs are effactive in
alleviating symptoms of depression and anxiety and are well tolerated, but have
a longer delayed onset of action than the benzodiazepines.

25 The ideal agent for treating anxiety disorders would be one which would
treat the underlying pathophysiology of anxiety disorders. It would offer a rapid
onset of action and would effectively alleviate the symptoms of anxiety, as well
as panic disorder. The ideal agent would also effectively treat specific anxiety
disorders such as post-traumatic stress disorder or generalized anxiety

30 disorder. it would have an excellent side effect profile and a low potential for
dependency, abuse and drug interactions.
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treatnent options for depression, Including serotonin nodul ators, SSRIs,
tricyclic antidepressants and nonoani ne oxi dase inhibitors, are py 500 198
considered ideal. Selective 5 serotonin re-uptake inhibitors, ‘tricyclic
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prescribed; they offer good efficacy, but have a slow onset of action and
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The ideal antidepressant agent would be one which would treat the
underlying pathophysiology of affective disorders. It would offer a rapid onset
of actioh and would effactively alleviate the symptoms of depression. It would

20 have an excellent side effect profile and a low potential for dependency, abuse
and drug interactions. It would lack sedation, anticholinergic effects,
cardiovascular liabilities, proconvulsant activity, and would not induce body
weight increase or sexual dysfunction.

25 The effectiveness of chemicat compounds for the treatment of anxiety
disorders and /or depression can be determined via in vivo testing. More
particularly, the effectiveness of a chemical compound for the treatment of
anxiety disorders and/or depression can be determined by measuring the
behavioral effect (head shake) induced by 1-[2,5-dimethoxy-4-iodophenyl]-2-

30 aminopropane (DOI), a drug with high affinity as an agonist for 5-HTzazc
receptors (Willins, D. L. and Meltzer, H. Y. J. Pharmacol. Exp. Ther. (1997),
282 pp 699-708), in mice treated with the chemical compound as compared
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directly or indirectly. (Sibille, E, et al in Me. Pharnmacol. {I9%9¥)gg;52
ppl 056- 1063 di scl osed that antidepressants act by down-regul ati ng of the
5-HTz and 5-wibBz4B6s eceptors, and that antisense inhibiti onPETHUMIE%S
associated with antidepressant effects.) Thus conpounds that inhibit head
shake woul d be expected to have therapeutic utility in the treatnent of
psychi atric disorders including depression, anxiety and schi zophrenia. 10
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or ocedur o 1or tareniasm and 63 SNRR0hE AT L nRaTs MpdapR AR [PTC0C L T

expl ore open agatiddipi8ssant afiests.) Fhusetdmpouridsahat inhibittheadeshaka syould be

t hi gnotaxis. When rats are placed, on.the_ el evated:plus naze hey have a
normal t endencéxrastedimhave therapeutio ulility in thefr W\?%B* P%hfégﬁdg Ba/eﬁoi d

venturing i nt OyichfPacoras g, AR lahd sefiablidnld. th typical or atypi cal

anxiolytics show an Tncrease In the percentage of tinme spent (% Tine)
and/ or the percentage of entries made (% Entries) into the open arns.

Ther ef ore, ,gonmpound ' | ,‘,qé],,, Iy o Y
Entries r eI@t ive to%gﬂeagé&abdﬂﬁgl be é@géeﬁﬁ ﬁgwp g"%ﬁ@%‘%f?ﬂé’é@ﬁ%&%&/‘w
utility in theofaehenicd cofnppand fordhe treatinandiof ansietyndisortiengand/pr essi on and
anxi ety. Shue, et at,, .in US Patent No. 5 0 i.scl ose. ni perazi ne
derivatives uSEP{RSSID 'ﬁi}lﬁéﬁ?’%ﬁﬁ p&fﬁ@@ﬁ?\#@?@"f i’ﬁe?%l@ ‘{'Vai‘g'tti%’ﬁt of chronic
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in response to interactions with the environment. The procedure for the EPM

assay is based on the natural aversion of rodents to explore open and high
places, as well as their innate tendency for thigmotaxis. When rats are placed
on the elevated-plus maze, they have a normal tendency to remain in the

20 enclosed arms of the maze and avoid venturing into the open arms. Animals
treated with typical or atypical anxiolytics show an increase in the percentage of
time spent (% Time) and/or the percentage of entries made (% Entries) into the
open amms. Therefore, compounds which induce an increase in the % Time
and/or % Entries relative to vehicle would be expected to have therapeutic

25 utility in the treatment of psychiatric disorders including depression and anxiety.

Shue, et al., in US Patent No. 5,892,039 disclose piperazine derivatives
useful as neurokinin antagonists for the treatment of chronic airway diseases
such as asthma. Take, et al., in PCT Application WO 00/35915 disclose

30 piperazine derivatives useful for treating and preventing Tachykinin-mediated

diseases.




5,736,559 and US Patent No. 5,922,763 disclose bi phenyl derivatives which
have aggregation-inhibiting effects. Franckowi ak et al., in US P?tgq
4,753,936 disclose a series of 1,4-dihydropyridine -3-carboxylic 44

pi per azi newD @sieser cul ati on-active conpounds. Mase, et al PEI/ESHENDS4

di scl ose a series of pyridylthiazolidine carboxam de derivative which have
anti-PAF activity, useful in the treatnment of asthma, inflammtion,

t hrombosi s, shock and other disorders. Takasugi, et al., in EP377457

di scl ose thiazol e LhriFRashsth SHIS in EPAYSIES, usmatmmmwcsgmgsdusaatag
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pai n, neur%pa%%?'@“ﬂﬂﬂ%‘%ﬁ {Mﬁ%@ﬁﬁhm%ﬁaar taqlgﬁPSélt" P%Df
present | nve“@y@t @zgw.ﬁé:&%ok@nﬁdwaemewhmmaaveﬁnu-amaamty) ugeiilo) a
(I~ N Yz 1 ? 4 wherein ais anlné er se ect(g&pfromOtoz

4 WO 02/ 40466unfthetreatquntqfaﬁmmoaﬂamcﬁtesoti'f% BCted from
[{he group congisiiend Phrdstightsl! in BP3F748Pdisclose thnazole compounds which

possess antithrombic, vasodilating, antiallergic, antinlammatory and 5-

10 lipoxygenase inhibitdry activity.

SUMMARY OF THE INVENTION
The present invention is directed to novel amidoalkyl-piperidine and
amidoalkyl-piperazine derivatives, pharmaceutical compositions containing
15 them and their use in the treatment of nervous system disorders such as
depression, dementia, anxiety, bipolar disorder, schizophrenia, emesis,
migraine, itching, acute pain, neuropathic pain and movement disorders.

More particularly, the present invention is directed to compounds of the

20 formula (I)
RGR
|1
1/ v
gL )m
X
(Rw),-E ] o
\
YZ\R3
I
(L*)—R*
wherein

a is an integer selected from 0 to 2;
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nd iCl. 6al kyl ;

a heteroc&cloalkyl Qherein t he ar&I, cyclbalkyl, ar al kyl ,
heteroaryl or heterocycloal kyl group may be optionally substitufeg

I

one to four 5 substituents independently sel ected from hal ogen, lh'y't:I'?’l"\gipb{I
Cl. 6ai kyl , veahpgasat edCl. 8al kyl , Cleal koxy, hal ogenat edCl. ei/ksntysi1ou6i t r o,
cyano, am no, Cl.4al kyl am no, di (Cl. 4al kyl)am no, Cl1. 8al kyl sul fonyl,

Cl. 6al Koxysul fonyl or hal ogenated Cl.eal kyl sulfonyl; X is selected from
the group consisting of CH C(Cl-Cealkyl) and N; 10 mis an integer

| ected f 0 b Lo d : LSt f
C(la- (Ca:gafkyl ;ro% ignse1l ecte romthe grolp consisting of ! andOC( S); R
> Ridjs Jf'eiﬁétéd ﬁ'ﬁhfﬁ&%OLB%&IQﬁ@?P@Psw a%ﬁ cW
and R2 are eadlgcycldalkehaeatkyl yheteroand cuetbraatyl:Cresatiyh ineterongtioalkyigand
hyd , Cl- | kyl , I kyi , C3;Ce | oal kvl ,
&3 Csoycl oal k eﬁ@?%&%IPE{BV';CW%@%@ & %'gr%??,acfﬁg‘f@?‘%?iml arglkyh fyefgrpanyi or
het er ocycl oal WidtoRRYciBBRRIR6YS g bevbptianaipishibdtutebonel ond betury! . aral kyl,
0

cycl oal kyl, heteroaryl | et'erocycl oal k%I may be gdpt ionally substituted
with one of nuaubstituests indepandentiyidelestesh ‘P'W@éIQ@é‘tE roxy.om-4k¥gen,

hydr oxy, C, - I I | i ;

hal ogenat edﬂ%@ﬁmgc% O%%@lgﬁﬁ'%%ﬁ%g%g{o&% "gtnﬁ"h%’,'a"é.’r(a "y

C4al kyl ) ami no,Chgailleiamaing| di¢C,Jatkybamina, | Gedaligylsulfahyl eCnealkmaisulfomyi cand R2 may
be taken together wth atomto which they are bound to forma

he nitrogen
five to six WW‘%#&@EY‘?‘H%BV(’IQ structure selected fromthe group

consi sting of pyrrokigieidted fbmaha Growp copsistingar O C(CCsalkyl) bng IN;and
t hi onorpholinyl; 25 Y2 is selected fromthe qroup consisting of CH2, C(O,
c(S) and 9&;  R3 im isanintesss selestrd WaMP 808 Yeonsi sting of aryl, aral kyl,

ooyl oal | 5Bl b G g oFp sl 0T G cal
heteroaryl or het e_rYSEi;scsIeImldMomﬂ}e groupogansistinglof G{ObandtG(S9d with one of
S eation | 57s RUHER R i hBgh et el PR arbi B stnn o,
w\iot ro, cyano, Kirogen, Qr-Caamykdraimratioyl,dC{-CleycibtitykyCo Gatyotoakyl-G Laaliyl,R4; 5
02144141656 heteroaryl, heteroaryl-C.salkyl, heterocycloalkyl and heterocycloalkyl-Cy.salkyl;
wherein the aryl, aralkyl, cycloalkyl, heteroary! or heterocycloalkyl may be
optionally substituted with one or more substituents independently selected
from halogen, hydroxy, C,-Cealkyl, C4-Cgatkoxy, halogenatedC-Cealkyl,
halogenatedC,-Cgalkoxy, nitro, cyano, amino, C4-Cq4alkylamino, di(C+-
20 C,alkyl)amino, heteroaryl or heterocycloalkyl;

alternatively, R' and R? may be taken together with the nitrogen atom to
which they are bound to form a five to six membered monocyclic ring structure
salected from the group consisting of pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl and thiomorpholinyl; '

25 Y? is selected from the group consisting of CH, C(O), C(S) and SO;

R? is selected from the group consisting of aryl, aralkyl, C3-Cscycloalkyl,
heteroaryl, heterocycloalkyl, Ca.scycloalkyl-C.salkyl and heterocycloalkyl-C,.
galkyl; wherein the aryl, aralkyl, cycloalkyl, heteroaryl or heterocycloalkyl may
be optionally substituted with one of more substituents independently selected

30 from halogen, hydroxy, C1-Cealkyl, C4-Cg alkoxy, halogenatedC4-Cealkyl,
halogenatedC,-Csalkoxy, nitro, cyano, amino, Cs-Cjatkylamino, di(C4-
Caalkylyamino or ~{L2-R*;




ittt PSSttt ey sereered rromo a4 2 e oo
sel ected fromthe group consisting of Cl-Ceal kyl, CrCeal kenyl, C2-

Ceal kynyl, C(O, CS), S02 and (A61-Q "(B)0-1; where A and B are each

i ndependent |y selected from Cl-Ceal kyl, Cr 5 Ceal kenyl and Cr Cdai fkry'néjiilﬁ;

where Q i swpehmmbed fromthe group consisting of NRS, O aRGTESowhwse RS is

sel ected fromthe group consisting of hydrogen, Cl-Ceal kyl, aryl, aralkyl,
C34cycl oal kyl, heteroaryl, heterocycloal kyl, C(O) -Cl-Ceal kyl, C(0)- aryl,
C(O-aralkyl, C(O-heteroaryl, C(O) -heterocycl oal kyl, S02-C1-C6al kyl, SO2-

10 aryl, S02-aral 'ﬁgr%? E@égé}eéé?‘f‘%gﬁi {rb[n &@Adhet erocycl oal kyl and - CHRRY7;

wherein the aryl, cyc hete(oar{I or heterocycl oal kyl may

beI opt i gna:c ly Slﬁblis’cibtgeletﬂe%vfrbm thaeg{oup "?ﬂ%‘fm %’g@e?ﬂl:ﬂ. Cadedlpnyln Cry

sel ecte rom hal ogen, hydroxy, Cl;Lealkyl. gl-C8 al koxy,

nal %22??5?2%3%“3?&0’3@‘8”%“@":}(%?' @_ox&fﬁ%ﬂi tro. cyan, amino,

i ndependent | y selﬂb?@dgfﬁ’ﬁ?ﬁ%gé%ﬁ@ggé@%es'}%%to frﬁgﬂ??g‘éﬁ@‘c “eal kyl ,
aryl, arakk . Ikyet eroaryl, heterocycl oal-kyl ,

C()é)) -C, . egl K&al@%@?ﬁ?}-@cﬂl&% ec c?/oal kyl %8)1/ &«ﬁ%ﬁry a' .and

C( O - het er ocycl oavhere aﬂﬁéﬁ %’“af-%?lg,m'éﬂ é?"&'ﬁ of alcgsf', sr‘let eroaryl or
20 heter ocycl oal kighofipis Rs@BEteA M the*gdbp!donitingof hym*oge@.rcmakg.
substituents independently selected from hal ogen, hydr I,

oxy, C]]- Ceal
CL-Ce al koxy aryl/arhikgt atsevidbalylahBigroanh RetsaaNGRRtvl SRk Fealis HOY ¢y ano,
aroup. consi s B I-aIP vﬁr%@*ﬁ'%%%&hmﬁﬁ%%ﬁ?'%?ﬁ%?%%%ﬂ‘&?‘”"Sﬁﬂe
1 oy 0l oo, SOy oLt o
ubstit ﬁent s %/ndwéfﬂi@ ﬁbgﬁrﬁe‘?@@b&V'EIPSM§P%(53%&P%@&$‘8%W%M%%I ,
o "L Lo PPt  wssmimits Dbyt 1
I(f(j)l;m ?(Oi s CH frors Kalpgen, hydroxe, CeGealkyl g alkoxy; galggenateg&-Cealﬁv'.
halogenétedc1-csalkoxy. nitro, cyano, amino, C4-Calkylamino or di(C+-
15 Csalkyl)amino;
where R® and R’ are each independently selected from the group
consisting of hydrogen, Ci.salkyl, aryl, aralkyi, Cs.scycloalkyl, heteroaryl,
heterocycloalkyl, C(O)-C1.alkyl, C(O)ari, C(0)-Caecycloalkyl, C(O)-heteroaryl
and C(O)-heterocycloalkyt; wherein the aryl, aralkyl, cycloalkyl, heteroaryl or
20 heterocycloalkyl may be optionally substituted with one or more substituents
independently selected from halogen, hydroxy, C4-Csalkyl, C+-Cs alkoxy,
halogenatedC+-Csalkyl, halogenatedC4-Csalkoxy, nitro, cyano, amino, Cs-
Caalkylamino or di(C4-Caalkyl}Jamino;
R* is selected from the group consisting of aryl, aralkyl, C3-Cecycloalkyl,
25 heteroaryl and heterocycloalkyl; wherein the aryl, aralkyl, cycloalky_l. heteroaryl
or heterocycloalkyl may be optionally substituted with one or more substituents
independently selected from halogen, hydroxy, C+-Cealkyl, C1-Ce atkoxy,
halogenatedC1-Csalkyl, halogenatedC+-Cealkoxy, nitro, cyano, amino, Cs-
C.alkylamino or di(C1-Cqalkyl)amino;

30 .
provided that when a is 0; X is CH; m is 1; L'is CHy; R® is phenyl; nis 0;

and R* is phenyl, wherein the phenyi group may be optionally substituted with
6
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with 6 WO 02/ 11166 J PCT/USO1 /; 1096 one substituent selected from

hal ogen, hydroxy, C,-Cs al kyl, Cl-Ce al koxy, hal ogenatedC, - Ceal kyl ,

hal ogenat edC1- Céal koxy, nitro, cyano, amino, C, - C4al kyl am no ot/ %Ai' £iki

di (C, - C4al ko sands, and wherein the R4 group is bonded to pgheSiR3u®soup in
the para position (i.e. when R3 and R4 together form bi phenyl or 5

nono- substituted bi phenyl); then RlL and R2 are each i ndependently sel ected
fromthe gr oup consi sting of hydrogen, CrCeal kyl (not Ceal kyl), aryl,

ar al kyl , - al k I,_pﬁ% | &

heteroaryl Cl. % t%‘ép%?@%ﬁk éé/ h(]\Het s ﬁbéFmgll %}f@ %a’f Kyl ;

wher ei n the arpalo a{aéh&l,-cegmvll, halblgghateld€,«Cgatikoyy, mtro.ld:)/almet emingy €qeal kyI
may be optionally subst I tut one_or substi tyent s ently
sel ected from el %W'"Wdi"ggv&n%qlwmy? rTé)l’fﬁe ﬁ!ﬁ)& group is BRI

hal ogenat edC, Satgdition el wWasy R3rnd'Re t $thie foraTbipAeN.or
C4al kyl am no, @%a%k&&ghﬁl"f? r{ﬁg&eteréoaryl or heterogcycloa y?ﬁ #
alternativedy, nﬁnoesnnbsﬁmtedaplpbenyl)iken toget her with the -ni trogen atomto

15 which they are to b Ig%’gi&f ring
structure sel ect ed%PF‘g?‘:\?rHLﬁ E%ﬂj?)éé'})ﬁ ﬁ#\%‘t f pyrro Idi ny ?g? pL? eridinyl,
pi pgr ai inyl, y gmmg éTyHyd?cbybrL O Caalkyh (ot Gaatkyl)y aryl, wlkylueh-ﬂ%cycIiCbaikylmhen a
S S mis

e e e L

bstit |
e ka; ' uenégeréfyémw-@ngm yis @hefdifdhé éﬁ,'md?élk igeycloalkylicihetevoaryl or

hal ogenat edC, - Csal aI ogenat edC, - %{?@I koxy,
nitro, cyah@ aetamyotqallmwmcamma&v %PF@”MW?‘F;SM‘KW s'el’?ﬁ MSand R2
are each indepe en 25
and C, $al kyl ; P q@ﬁ@%&’nty%eqﬁétgg fr&ﬁfﬁ%&?%e gro p@c}g%%?k %13(5%5]]9{(;;909
aral kyl, C3- Csalgenaledd:-Cdatityk halogenated@GrCeatioxyt hitronoygnd, @imine,, C1-

ot or ggzg: ol 43@%851‘%1 &w\ﬁﬁlﬁéﬂ)ﬁ'"?'ﬂ‘gaﬁ% °a%g?’£|“ﬁtq’°°yc°§/% W eyt |

het eroaryl or het er ggyflatdéliyR' a8y REenapbé talehl tpgethbe with the ditrageh atore to

15  which they are bound to form a five ta six membered monocyclic ring structure
selected from the group consisting of pyrrolidiny!, piperidinyl, piperazinyl,
morpholinyl and thiomorpholinyt;

provided further that when a is 0; X is N; mis 1; L' is CHy; Y* is C(O)or
20 C(S); nis 1; L%is O; R*is phenyl, wherein the phenyl may be optionally
substituted with one or more substituents independently seiected from halogen,
hydroxy, C1-Cealkyl, C1-Cq alkoxy, halogenatedC,-Cealkyl, halogenatedCs-
Csalkoxy, nitro, cyano, amino, C1-C4élkylamino or di(C1-Caalkyl)amino; and R!
and R? are each independently selected from the group consisting of hydrogen
25 and Cigalkyl; |
then R? is selacted from the group consisting of aryl, aralkyl, Cs-
Cacycloalkyl, heteroaryl other than thienopyridinyl, heterocycloalkyl, Ca.
scycloalkyl-Cq.salkyl and heteracycloalkyl-C1.ealkyl; wherein the aryl, aralkyl,
cycloalkyl, heteroaryl or heterocycloalkyl may be optionally substituted with one
30 of more substituents independently selected from halogen, hydroxy, C+-Cealkyl,
C:-Cg alkoxy, halogenatedC-Cgalkyl, halogenatedC4-Csalkoxy, nitro, cyano,
amino, Cy-Caalkylamino, di(C4-Caalkylyamino or ~(L*)a-R*;
7




C, -Csal kyl, Ci1-C6 al koxy, hal ogenat edC, - Csal kyl, hal ogenat edC, - C6al koxy,
nitro, cyano, amno, C,-C4al kylam no, dl (C, -C4al kyl)am no or (bﬁ} 4

VO 112/ 40466 2 MAY 2005 PCr/USOL/ 51096 provided further that whél d06s

Xis N miwoaz4ou66 is CH2; Y2 is C(O or C(S); nis 0; R PGEHESHGIWe taken
together with the nitrogen to which they are bound to form pyrrolidinyl;
and R4 is pyridyl; 5 then R3 is selected fromthe group consisting of aryl,
aral kyl, C3- Cecycloal kyl, heteroaryl, heterocycloal kyl other than

t hi azol i di nyl; C3.-ecycloal kyl- C, .6al kyl and heterocycl oal kyl -Ci . sal kyl ;

wh th | | kyl | oal kyl . het | heper agycl oal kyl
be_optf onal |y cubrded didnine S Pk S Rpel i fin R BBy, ™
sel ect ed fror@ gquégggﬂ%ecpeyi{exy P&hbrwﬁ%t@ nifbgtinke whici thepareat ed

C, - Coal kyl, bena cyano, amno, C, -C4al kylam no,
di (Cl- C4al kylt)ca.md’mform-polbﬁ}ldmRMnCpRO\ﬁ B¥iWiUr t her that when RL and R2 are

h d dent | I t d
G bal kyt Bor R nBR s Rectdsifbrh e SidUiPodrifiaing'driaycaragf R0on B
whi ch they arg @@m métgmmmmydgblkﬂrothpmmolthtalzol;dmylacs.syolpabkyl-s N;

he- pheny! | sCogllubmmihptembusipalfridaaaioh wire Madiy. Sefikaidl™ ' "
i ndependent | yp, %EI'W tL t?.‘ﬂcg%laé?ﬁﬁ%w be @ptl@ﬁalﬁj dubstituted with one of more

hal ogenat edC, at ed C6at koxy or nitro; 20 then
sel ect ed fronsub&ht@srmmde@nadgmﬂwﬁ?iﬁme@ﬁ?m h@ipaﬁlkwvdr?%&t%a*ké!bﬁr%m kyl ),
het er oary

het er ocyc,Q)alhg S’rq(é aigo%wé%@!@y (géé{ﬁ( d&l g@k ’@%"Xa"‘k ﬁmmo

het er oar yl orC,J@hmymmnbmwyc4a1M)dwnoprhdﬁw-Ry substltut ed with one
ubstituent (not one or nore) selected from hal ogen, hydroxy, C, -C6alkyl,
1- Cs al koxy, 25 hal ogenat edC4- Csal kyl , hal ogenat edCr - Csal koxy, nitro,

yano, ami no, d@dﬁﬁh&ﬂhﬁf wHef Qﬂwka#QWMQdemwmuvsebcmd ically
cceptabl e salts t hereof. 30 |Ilustrat|veo

I.nve
har maceut i cafroaogdaPup SQN%‘BWE‘P dhydgegen and Cy Be|kV| orR' akd dz aré taken
15 together with the nitrogen atom to which they are bound to form morpholinyl or

pyrrolidinyl; ais 0; Xis N; mis 1; L' s CHg; Y2is C(O) or C(S); nis 0; and R* is
phenyl, wherein the phenyl is optionally substituted with one or more
substituents independently selected from C4-Cealkyl, C4-Cs alkoxy,
halogenatedC1-Cealkyl, halogenatedC4-Cealkoxy or nitro;

20 then R is selected from the group consisting of aryl, aralkyl, (not Cs.
acycloalkyl), heteroaryl, heterocycloalkyi, Ca.scycloalkyl-Cygalkyl and
heterocycloalkyl-C.galkyl; wherein the aryl, aralkyl, cycloalkyl, heteroaryl or
heterocycloalkyl may be optionally substituted with one substituent (not one or
more) selected from halogen, hydroxy, C+-Cealkyl, C4-Cs alkoxy,

25 halogenatedC4-Csalkyl, halogenatedCs-Cealkoxy, nitro, cyano, amino, Cs-
Caalkylamino or di(C4-Cqalkyl)amino;

|30 of nore substituentsTndependentty Sel ected from nal ogen, nydr oxy,

and pharmaceutically acceptable salts thereof.

30 ilustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the compounds described
above. An illustration of the invention is a pharmaceutical composition made
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pharmaceutical | y acceptabte carrier and any of tnhe conpounds descri bed

above. An illustration of the invention is a pharmaceutical conposition
made 8 MAY 2005 WO 112/411466 PCT/ U501/51096 by m xing any of thexgopppunds
descri bed above and a pharmaceutically acceptable carrier. Illustrating

t he inventi oMOMB4d66pr ocess for nmaking a pharmaceutical conffoRVUSU1EH096
conprising m xing any of the conpounds described above and a
pharmaceutically acceptable carrier. 5 Exenplifying the invention are

met hods of treating nervous system disorders in a subject in need thereof
conpri si ng adniyinidrey amgof thet dumpoaurjdsadesaribechabeyseand agphaymaéduticallye anount
of any of the corrpouPds o] pﬂ@rﬁ{mceu I cal t.cogﬁpgsi{)#qgs}tsf descri bed above. 10
Further il ust3eepiagla cmier, Bivsiraling thednyention &s gPr PR N84hdi t i on

sel ected from hemareutiedt eBFIpBkitiol comgiRRigafikinganysefthe@ekipdtngs bi pol ar

di sorders, anxiety, ernesis, acute pain, neuropathic pain, itching,

ni grai ne and ndessribed abibve andaspharmaseutigaliyaccentablec@rti®ler eof conpri si ng
adm nistering to 15 the subject a therapeutically effective anmount of any

of the conmpounds or pharnaceutical conpositions described above. In an
exanpl e of the pref@mplifyingtheinvestian art methods of treating geavouesystesn syst em
jdi sorder selected fromthe .group c i sting of .depressipn. _and,anxiety. 20
Anot her exanpl ‘_i's‘?ﬁdefsdg 8 ﬁ&%’gﬁ '3 megqﬁﬂ'@t%‘%"%‘?s'%5"81’“'?%&"83%&%%3& a
described her ejhardgautibailyRéfpsiia Eantduri bf anyrerthe oRipounds driphaimagsutical
depr ession, (b) anxiety (c) bipolar disorder, (d) schizophrenia, (e)

nesis, (f) aeemeositions desgribed @be¥at hic pain, (h) itching, (1) mgraine,
0) denentigyor (k) 25 novenent disorders, in a subject in need thereof.
DETAI LED CRI PTION OF THE I NVENTI ON The present invention provides novel

m doal kyl - pi per i di Futherdiustiatiog ithe inventier isa methosrofitraatings candition f or t he

reatment of NSeiocted frony Eheemgroup consisting of depression, schizophrenia, bipolar

disorders, anxiety, emesis, acute pain, neuropathic pain, itching, migraine and
movement disorders, in a subject in need thereof comprising administering to

15 the subject a therapeutically effective amount of any of the compounds or
phamaceutical compositions described above.

In an example of the present invention is a method of treating a nesvous
system disorder selected from the group consisting of depression and anxiety.
20
Another example of the invention is the use of any of the compounds
described herein in the preparation of a medicament for treating: (a)
depression, (b) anxiety (c) bipolar disorder, (d} schizophrenia, (e) emesis, (f)
acute pain, (g) neuropathic pain, (h) itching, (i) migraine, (j) dementia or (k)
25 movement disorders, in a subject in need thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel amidoalkyl-piperidine and

amidoalkyl-piperazine derivatives useful for the treatment of nervous system
30 disorders including psychiatric disorders such as major depressive disorders
with or without anxiety, anxiety disorders including generalized anxiety

9




30 disorders including psychiatric disorders sucn as naj or _depr essi ve
disorders wth or without anxiety, anxiety disorders including generalized
anxiety 9 WD 02/10166 1 J 1005 PCT/US01/51096 di sorder, ant'cipasﬁhy
anxiety in phobic (situational), anxiety as well as treatnent 'of e

anxi ety conwerienp466f pani c di sorder and obsessive- conpul sPEEUSHEDMHer
stress di sorders, schizophrenic disorders and psychosis, substance abuse
and withdrawal, bipolar disorder, sexual dysfunction, eating 5 disorders;
neur ol ogi cal disorders such as nausea and enesis: prevention and control,
acute and del NRNREGIHL i ki I nduced
enesi s, drug-?%ﬁﬁggg'nauseaﬁzggxggﬁ?f?ﬁsgégﬁg??gﬁgﬁgﬁﬁsghﬁgﬁgggs and

voni ting, cycl ireaﬂmamrafthew@mawmnepgw:m@dlserdﬂ@m\d iOP§ES$ivR+ on

s I T R Y T

neur odegener at guﬂstﬂ?wa@ﬁesar(cﬁ.viﬂ‘:drﬁtlkiMpfiaf diﬁovﬁbﬁ)sexm!dyslfmmpn, ¢ating €9,
post-surger , ent pal n, NMUSC 0 el et r heunmat o] o |c.a_ al n,,

Peur opat i " pAUSAIdRss: TRUTIOBERI dRRRaTS Fuch Bp ARHRPE SELETRGR RBvENiLARY gi o,
chronic oncol ggitet| act @nkild¥i9es eéngsiog@dwamhmgﬁsg and taalﬁdtflg?mor y

pain, mgraine; 15 gastrointestinal orders such as '
dhﬁﬁg

notili
di sorders, |nfin emesisodaig-inducachnausea p0d vagitive: postaperativenauseni t i s

4 Oohnt s di _ : ) . o "~ Chr oni
"arrhea (1 nf | AePmige iAo shhaichtid, mhods it Heted 0 oTeg.
ast rf)enft eriti zickmwﬁ. {stje:eprap?ﬁp,emowh'eh: dit;slorddgmeunl:mg% TI'MdeteIsrsynd:mh'ejl ity, eg

ogicgl; drugs, idiopathic), irritable bo syndrone,. feca
inﬁg{)(r)lt i %en@{e, ‘é‘l‘-ﬁ@"bgﬁe . jasianeyppIgFtagt a%ﬁo??f@?@zgﬂara@se?ﬁq'nary

j nconti nence, habHehbhérativediséiders(e.€ CPERINESoN, ARB),PawddtatepaincEg as

nfl ammatory / i nmunol ogi cal skin disorders ggg dermatitis herpetiform

enphi gus), ~ at BRstSUIgenadentakpain,muscioskaietat sieumatalogical pains neuropathiapr e

articularly, ¥ | ' ' ' | kyl -

| perdi ne and %é‘nﬁbl %ﬁ‘ﬁ%BW@%@%@#?Q%@%@%@%% e treatnment of
Hepr essi on, dearenldgicak and HiYtassegiatedpaiol asuragenic daflameatory e, anigegine;

Anxi ety, —fiTestSsrdtitdstind uidbFle RAER S ERIOtiity Wddrdts, ifhahialSry B0V ement

di sor der s.

disease including both ulcerative colitis and Crohn's disease, acute diarrhea
(infections, drug-induced), chronic diarrhea (inflammatory disorders eg,
ulcerative colitis, HIV-associated, gastroenteritis, radiation enterocolitis;
abnormal intestinal motility, eg neurological; drugs, idiopathic), irritable bowel

20 syndrome, fecal incontinence, acute pancreatitis; urological disorders such as
urinary incontinence, interstitial cystitis; dermatological disorders such as
inflammatory / immunological skin disorders (eg, dermatitis herpetiform,
pemphigus), atopic dermatitis, itching, urticaria and psoriasis;.

25 More particularly, the present invention is directed to novel amidoalkyt-
piperdine and amidoalkyl-piperazine derivatives uéeful in the treatment of
depression, dementia, schizophrenia, bipolar disorder, schizophrenia, anxiety,
emesis, acute or neuropathic pain, itching, migraine and movement disorders.

30 Preferably, the present invention is directed to novel amidoalkyl piperidine
and amidoalkyl piperazine derivatives useful in the treatment of depression or
anxiety.
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30 Preferably, the present inventiom 'S diTected O Nover am doal Kyl

pi peridi ne and am doal kyl pi perazine derivatives useful in the treatnent
of depression or anxiety. 10 INS WO 112/41466 PCTIU SO | /51@9@@&“&5
conpounds of the present invention were originally believed t0 act b
nodul ati ng twe omeusdki nin receptor, nore particularly the nEGTI(UISWﬁlﬂ%l
receptor. Further testing has shown that although the conpounds of the
present invention 5 nmay have sone activity as nodul ators of the
neur oki nin-1 receptor, the activity of the conpounds may al so extends to
nodul ati on of other receptors and/or biological pathways, including
modul ati on of the neurokinin-2, neurokinin-3 and the serotonin neural
pathway. At this timmmmmmofmpmseemsemgnmpuynawbeltenedtq)a@chynds

of the instant |nvent| n have, .not be et T f the

present i nventMaguiating fie Rawo 'B'F'ﬁﬁ?%p?rl'% rg?gﬁ'g&%ﬂy% %@%Pﬂé@ﬁﬁﬁo?(l) N

é " Y2 R3 ('62]2 ”Ftﬁgﬂer‘f@b%@'ﬂésashoﬁmhat&lthﬁu the %mpdands Bﬁthe\fﬁ'eséiﬂ inventib® and
are as define

above” 15 Prefera s sele romth

consi sti ng of ©AY hayersemel activikas Nodné?%s of @reé&eam '“7‘( fﬁee@@f 31?9%‘6"’5)’ 8 t he
group consi sti rBehtbRyardAsr 9r oup
consi sting of @% o&p%ﬁ&ﬁ?%%al?& Sglgﬁaér)?flgpglgaﬁ &Qilﬂg‘&-tmz l:f'ind CH2CH2, nost
preferably L' b.elogidal péthwags.ammmgmodsxlampm)of mrwlmnﬁ ngHEPKinin-3and( O) .
Nore pref er abl Xle Serotonin neural pathway. At this time the exact mechanism(s) of action for

the compounds of the instant invention have not been determined.
10

The compounds of the present invention are of the formuia (1):
R{N,R‘

Ly
1 v
(lL Im
X

R k j

\R3

|
L*—R*
wherein a, R'%, X, m, L', Y, R", R, Y%, R?, n, L? and R* are as defined

above.

15
Preferably, X is selected from the group consisting of CH, C(methyl) and

N. More preferably, X is selected from the group consisting of CH and N.

Preferably, L is selected from the group consisting of C4-C, alkyl, more
20 preferably L' is CH; and CH;CHg, most preferably L' is CH..

Preferably, Y' is C(O). Preferably, and Y?is C(O). More preferably Y'is
C(0) and Y?is C(O).
11




C(O and Y2 is C(O. 1T X TII ZIT VARY 2005 WO 0Z7 20466 PCITUSO /51096
IPr eferably, R and R2 are each independently sel ected fromthe ? ﬁd‘;p
consi sting of hydrogen, Cl.. alkyl, aryl, aralkyl, L
C3s$cycl oal kyl - C1- C4al kyl het eroaryl and het er ocycl oal kyl ; wher ein the
aryl, aral kymtnuoheteroaryl may be 5 optionally substitut eBCWUEShHﬂn%G to two
substituents independently selected from hal ogen, hydroxy, Cl-C4alkyl,

Cr C4al koxy, trifluoromethyl, trifluoromethoxy, Cl- C4al kyl ami no,

Idi (Cl- C4al kyl )am no or heterocycl oal kyl. Mdre preferably, RL is hydrogen
or methyl and R2 is selected fromthe group consi sting of Cl.4alkyl, aryl,

| kyl, C3.8 | oal kyl - C1. d wh I
ral kol 10 rmy’ be. GG “aemybété‘%ﬁ  reraty SeerL S ettt
I ndependent |y EJSFR‘# ?ﬁ}t 1ggm9|,dl p,)[ 5,gw; CCQCWMW(;?@;@%& koxy,

trlfluororrethy thox (C al'kyl)
het er ocycl oal Ib,dterohtytand)heﬁew@/olo,‘:!lﬂﬂ. WMTQWBB@@&@@Ml mhetgr@a;vb@amef rom

e 0100 o e KL ST P sBBE
- 84_5 gi gl <r:|T{9 : rﬁa}]%gn?.;] ggﬁgﬁylmhe%y?{,cscmkoiy mmmewwptrg:nqrbmethoxy. Ci-
4-f 1 uor ophenylg ﬂWH‘@P‘PJ QJ& }/“"20 G’rgPé"ﬂﬁyF@ﬁh@ﬁ %Pfﬁﬁtﬁb&&ﬁh@nw

e d s ’ ? 5 @b Mslgrelie Buksisting of C1.ealk
pi peri dinyl - w&'ﬂép alms%ur'ggbl%m4 rrethox}%ﬂm sisting of Cr.salkeyl,

4-trifluor ometahyll. pWICseBmlanbyrﬁsmaﬂ%Wd hgtqggarylmv\ﬂ\eﬁgm the asylar @gatkyl

4- dyl I t | .
o Fornat 1 191y ey B opSidilsyopufid it bk o e shliRd acpBadntl) 01, OV
whi ch they ar %éml e@igb?u Haogeng hiydroaty | 61@4alkyie®b@r4emomrmﬂwﬂomethylng
structure 25 selecte romthe_gro consi sting o

pi peri di nyl artgft WPMQWWRQPF%@H&?W% egggyé:;oea@%@ R'*‘Jrg %fhgab&&lbs
consi sting of WM d Reisdeledted fromthecdroup bensisting ofr-Cit@-oaryl may be

optionally substitlUted wth one. to two substituents |nde endent | | ect ed
f rom Cl- Chal kytrifluoronatiudphsnyt)nydHapyciehexyl, -otig(: Pﬁ‘%’ @?ﬁg 91‘2@

aryl or hefger Ot?ih%rorﬁmﬁii&\éhyf)b%Wr(ﬂ.s-%nﬂuoromethylphenyl), 3-
trifluoromethoxyphenyl, -CHzx-(4-dimethylaminophenyl), phenyl, benzyl, 2-
fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 4-
hydroxyphenyi, 4-dimethylamino-phenyl, 3-pyridyl, 4-morpholinyi-phenyl, 4-
piperidinyl-phenyl, methyl, isopropyl, 4-methoxyphenyl, 4-trifluoromethylphenyi,

20  2-pyrimidinyl, 4-pyrimidinyl, 2-pyridyl, 4-pyridyl, 4-pyridyl-methyl, .5-quinolinyl,
6-quinolinyt and 8-quinolinyl.

Alternatively, R and R? may be taken together with the nitrogen atom to
which they are bound to form a five to six membered monocyclic ring structure
25 selected from the group consisting of pyrrolidinyl, piperidinyl and morpholinyl.

Preferably, R? is selected from the group consisting of aryl and
heteroaryl; wherein the aryl or heteroaryl may be optionally substituted with one
to two substituents independently sefected from C4-C,alkyl, trifluoromethyl or

30 —(L%n-R*. More preferably, R3 is aryl or heteroaryl, wherein the aryl or
heteroaryl may be optionally substituted with a substituent selected from Cy-
C.alky! or trifluoromethyl. Most preferably, R® is selected from the group

12




het er oaryt—may be—optTomat Ty SubStTtot et W L& SuDSt T L
Cl- C4al kyl or trlfluoronmethyl. Mst preferably, R3 is selected fromthe
group 12 27 MAY 1005 WO 02/ 40. 166 PCT/ USQ(/51096 consi sti ngzéfﬂkbﬂ%yl

met hyl phenyl, trifluoronethyl phenyl, 4-oxazolyl and 3-(2-

Strifl uoromwd)yimhw yl). Preferably, L2 is selected from theCQusuFievs

consi sting of Cl-C6al kyl, C2- 5 C6al kenyl, C2-C6al kynyl and
(A)o-1-Q-(6)0-1; where A and B are each independently selected from

C -Cdal kyl; where O is selected fromthe group consisting of NR5, 0 and S

where R5 is s 6t HRen \SHfldrdhetiy! | )
C(O-¢C, - C|6al ke‘%&rsﬁﬁﬂfgry pd@%@ﬁlh C?rg)ﬁ‘ he’{%‘?ﬁr?ﬁ&aﬁg%%@

het er ocycl oal kyiﬂmnemilﬂ%m wherein the aryl, aral kyl, cycloal kyl,
heteroaryl or heterocycloal kyl may be optlonally substitut ed with one to
two substituents independently selected from hal ogen, Cl-C4al kyl,

C - CAal koxy, trifl uerefemblylL?is Medédxﬁnmr&tdmyp consisting ofyGrGsalieyti G,

C, - C4al kyl am no or di (C, - C4al kyl )a% ﬁé? R6 and R7 are each
i ndependentd y Ggsikariyd,dC3-Ceatkyry and ngSOco rsti ng of hydr ogen, C,.4alkyl,

AD - balkyl . o PR A s arepagby B ERengstty SRR AT i Graik g
(O - het er ocycl oal Wheré"d)%gelectteli(ﬁromlﬁe w@ldoﬁsustmg@fuﬂsmlandk&teroaryl or

het er ocycl oal kyl may tional sub tltut ed with one to two_sups uents
i ndependent |y sel ecWBﬁenglﬁ '%ng EraRYP ceasigling ¢f &Ydquﬁﬁaﬁ:d?@ , 20

trifl t hy, f @@. A8ioa | kyl
dlrl(Cluoangyl gon*éh)de%/g{ygr%pg-?er %q;@)}él%l serl‘ ect eﬁ"f(g(?nﬁﬁe yrng e
consi sti nglof lBterycloalkyl ags - Rewheremtt@sanykpnglky! waqaikyhme(‘zgmaryl

i Kyt L O G TIPIRAFIEaiR) i R Mbtiphely Bubstiuted with.one fo twg substituepts
JI 53 /sel_g;:t edzfmagpéﬁ@emr)mmea@m&omthmqgm fC12-€4alkyl CGC4dlkexy5{nﬂu0foméﬂ1’yl,, ——/
loo NGB e BTGBy, D BN AP bty GEJATRG 0 ACH Coakinaminior =

CH2- N O O) CH3) - CH2GiRere RPand R are each independently selected from the group

15  consisting of hydrogen, Ci4alkyl, aryl, aralkyl, Caacycloalkyl, heteroaryl,
heterocycloalkyl, C(O)-Cy¢alkyl, C(O)aryt, C(O)-Ca.scycloalkyl, C(O)-heteroaryl
and C(Q)-heterocycloalkyl; wherein the aryi, aralkyl, cycloalkyl, heteroaryl or
heterocycloalkyl may be optionally substituted with one to two substituents
independently selected from halogen, hydroxy, C+-Csalkyl, C4-C4 alkoxy,

20 trifluoromethyi, trifluoromethoxy, nitro, cyano, amino, C4-Csalkylamino or di{C4-
Csalkyhamino.

More preferably, L2 is selected from the group consisting of C1-Caalkyl,
C2-Cgalkenyl, C2-Csalkynyl, NH-C4alkyl, Cy.4alkyl-N(Ci4alkyl)-Ciaalkyl and Cs.
25  4alkyl-N{C(O)C14alkyl)-Cyalkyl.. In a further class of the invention, L* is

selected from the group consisting of 2- ——F=— , 3- —=——, 4-

e~ /‘/2_/—\3_/_\4.

ﬁ , 2-CH,CHg, 3-CH-CH3, 4-CH2-CH;, NH-CHz, CH2-N(CH3)-CHz, CHo-
N(CH3)-CH2CHz, CH2-N(C(O)CH3)}-CH2 and CH2-N(C(O)CH3)-CH2CHz..
30
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13 2 7 MAY 2005 WO 02/ 420466 PCT/TUSO I 7S 109 ,
fromthe group consisting of aryl, heteroaryl and heterocycloal kyl;

wherein the aryl group may be optionally substituted with Zgnﬂwggﬁtmo
substituents independently sel ected from hydroxy, hal ogen, al kyl,
Cl- 4al koxy, wblob/fidseer onet hyl or am no. Mre preferably, R4 PET/H8t1&5a0%6d 5
fromthe group consisting of phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 3-
hydr oxyphenyl , 2-nmet hyi phenyl, 3-am nophenyl, 3-thienyl, 3,5-

di (trifluoronethyl)-phenyl, 4-nmethoxyphenyl, 4-chlorophenyl, 2-thienyl,

2-furyl, 1- pyrrolpmférxbwy h"uérs@laé@wbm fhelzpoap ffbdasthhgbf ammvtmbrwnd
tetrahydrofuryt 10 a'class of the |nvent|on I S .an hnt eggt&uég

fromO and 1. anmhaterqnyem%dmtﬁfﬁlﬁtﬁhﬁ@lw aroup; @aﬁ eQRlienaly su ent
However, in a S%P ﬁfv&ﬁh&ﬁ&dd&é@ﬁ&étﬁg sefected f??m HydraRy, H 'fb°de?1” . RO is

preferably sePReR group consi sting a’- A4al k and aral kyt ;
nmor e preferabbyalkﬁilOuaik@ql trifluecorhethyi ortdming.r Mmemferablv ! isfsaleated | and

b |. 15 th f t d of
formia (15  RGrEp @R Sowistes o RBREE e aurev eV AR BB ot i ng of o
dN Y i - /@3- {, RB- | ected f
e o ol e e
4- f 1 uor opheny di(trisiuaropm eny nis

1, L2is sele Ea‘ig;)m&.ﬁw 288 ilﬁﬁdaiglypfnaér_\{trﬂ/l ﬁnd?tetréh;/brofuryl
(CHrN(CHB) EIW ? Is seélected from

t he group conS|st|ng of 2-pyridyl, 4-pyridyl, 4-pyrrolidinyl, 2-furyl. 1-

DaPn L B0, 2ot S BB ROl sBRRIGTASHIA 0 1y, AP ot ©

i nvention ref erafbRed BRIbOGINIER, apﬁlarsmnth%ﬂslabsaoteHbatdver Jmbtsubtlass her
salts may, however, be useful in the pakation of co ording to
this inventi o@fthe ipyentios; A isd- %m g L pé@f@é%qlggggecg#ﬁgmctégl tabl e

phar maceuti ca forbBi, ROIBisaigbiad! ok on
salts which Irg exaﬁpq?cﬁa%}aﬂ?' 8hd afflifafiBre-préferably, Ri%is
the group consisting of methyl and benzyl.
15

in another class of the present invention is a compound of formula (1)
wherein a is 0; X is selected from the group consisting of CH and N; Y'is C(O);
mis 1; L' is CHg; R is hydrogen; R? is selected from the group consisting of
phenyl, 4-hydroxyphenyl, 2-fluorophenyl, 4-fluorophenyl, and 2,4~
20  difluorophenyl; Y2 is C(O); R%is phenyl; nis 1; L2 is selected from the group

consisting of 3-—=—",4-/ \,2-/__/.3-/—/,4./—/,4-

(CHz-N(CH3)-CH2CH>), 4-(CH2-N(CHs)-CHz2) and 3-NH-CHz; R* is selected

from the group consisting of 2-pyridyl, 4-pyridyl, 4-pyrrolidinyl, 2-furyl, 1-

naphthyl and 3,5-di(trifluoromethyl)phenyt, and pharmaceutically acceptable
25 salts thereof.

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable saits.” Other salts may, however, be
useful in the preparation of compounds according to this invention or of their

30 pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be
14
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conpound with a solution of a pharmaceutically acceptable ach such as
hydrochl oric acid, sulfuric acid, fumaric acid, maleic Zéch\m,l uccinic
acid, acetic acid, benzoic acid, citric acid, tartaric acid, carbonic acid
or phosphowioaizasisél. Furthernore, where the 5 conpounds of RCHESPHIWNG | on
carry an acidic noiety, suitable pharmaceutically acceptable salts thereof
may include alkali metal salts, e.g., sodiumor potassiumsalts; alkaline
earth netal salts, e.g., calciumor nmagnesiumsalts; and salts forned with

sui tabl e Org?a}me[' ' Soflition O B EORMDBUAT IR 41 5dlubed 6Fa Thus,
representative pda!r) mg)gﬂ?lacal Ily accept ablpe salts include the 10 fol |l ow ng:

acetate, benphamsatduticatly actapiatieaeid $icuanbydroehlods aaids syllUNcAGidy t r at e,

borate, brom.de, .calciumed t - . CaLio ; Ofi

davul anate, WPRGAGH. m%@&gé@h%ﬁg@ggt&% gtt“g,g&édl syzl%éﬁ é‘?‘h'e(gttrgleaa?de',

esyl ate, fumgdrs acid) ¢Hrbohiatacio @lpihosphodc agidutRurtheemotsd, wharé $hear sani | at e,
hexyi resorci nate, 15 hydrabam ne, hydrobrom de, hydrogchl ori .

hydr oxynapht iseaneunds @f éhe inveation A% acidicmajety, ﬁ”&éﬁ‘B&%@‘?E‘?“‘f%ﬂY at e,

el ate, mal eyl pooaBlelidlReraclRiby idiade BN OEPSAIE o.gTRsdutimior al €,

nmet hyl sul f at €, TTBC& e, napsylate, nitrate, Nnethylglucam ne ,ammru um sal t,
ol eate, panpzotagsiurhcaitsgikalingganthiraetal Sﬁ%t%ﬁ-héﬂ‘éﬂ@,‘ or magnesium salts,

Clbacetat e, e Gmpa LRSI ROANE 10pits, By Subatadtbey biahaim B, (15

subacet at e, eocl ate, tos¥l ate, triethlodide
and val er at e .ggkB€e T SRIpresemvativeipharnaceulinally wcceptabletsaits dagledetir ugs of
the conpounds of, this invention. In general, such prodrugs wll be

functi ondP 240WINGati ves of the conpounds which are readily convertible in

vivo into the reqdiad GeHFRALSSIonals)Derizoatd)dicartdrads, idultate diitactnateof t he

present invention, the term"adm nistering" shall encgnpass fhe treatmnment

of the vari dwsats, bromisies caleivgt ﬂﬂéﬂtww&v%ée-é@?mfﬁ& ‘gﬁr@ﬁ% @Plﬁf‘a?&

di scl osed or w : | b, &tolahs @sliata flimaditecl osed, but
b By RS, YU, Syt Stomtssef

whi ch convert ed conpound in vivo after admnistration to
the patient. ¢ioceptatd, glubonate; giutaroates giysellylasasiatec hexriresA® M@ par at i on of

suitable 1|05r O%%Qagaerrr\%nve?%&%%r&ﬁﬁe, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, methyinitrate, methylsuifate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
20 stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,

triethiodide and valerate. .

The present invention includes within its scope prodrugs of the -

compounds of this invention. in general, such prodrugs will be functional

25 derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a
compound which may not be specifically disclosed, but which converts to the

30 specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are

15
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"Design of Prodrugs", ed. H Bundgaard, Elsevier, 1985. Were the
conpounds according to this invention have at |east one 2-](“ i (WY center,
they may accordingly exist as enantioners. Were the conpbunds possess two
or nore chvoalnaenters, they may additionally exist as dpesusieqorrs. |t
Is to be understood that all such isomers and m xtures thereof are
enconpassed within the scope of the present invention. Furthernore, sone
of the crystalline fornms for the conpounds may exist as 10 pol ynorphs and

as_such are Jducandadot xBifipld! i tafhrl & PRANRISSEA!H! BURAJAHAE, Elsdvienddi ti on,

sone of the conpounds nay torms ates with water (i. ydrates) or
common or ganf985%ol vents, and such solvates are also intended to be
enconpassed within the scope of this invention. 15 As used herein,

"hal ogen" shall nmean chlorine, bromne, fluorine and iodine. As used

herein, the ter mimgle/ihe odigidisids iseardigpiucthis inaention hawd atleastidngt i t uent
group, include straight and branched chains conprisin o ten 20 carbon

) ne
atons. Fd&r eshinghrenteqithey mayceardingly exishas fReRYPmMers. n\(herg igpy | |
| sopropyl, b %&‘sﬁ- 7 irdl- , ; Unl ess
ot hgrvmpge no%oudo% r mﬁ%nﬁtﬁggﬁh\%\%’ 'E: ﬂlr%llc%;\lﬁél’%btgabgﬁgdig?%iggﬁéglggx#f%s
conposi ti on diastensomerssilkisdabieamdersseed that a¥isuch dsgmess anchfpixtureghet her used

al one or as part ,of a su Lty ; | i ght and
branched al k@ﬁﬁp‘gﬁé? ﬁgcg%ﬁ’%#es‘fﬂgmﬁ&\gg?%%%%gr rg%ﬁ{g oeﬁni}{oa‘sm tabl e
exanpl es : nctweervﬁdm.: sorhe pf mt?eafryﬂalliﬁe I@ompmiw ur?]e d:?mlimanvs may-exish@aeny| ,
1-pentenyl, 2-pentenyl, 1-isobut-2-enyl, and t Lke. 30 The ter
" al kynyl {0’ peiymerphaid a5 sHeh are 'Q?Téf’tm %an"'gﬁﬁgt"? eWPsﬁ'F‘dﬁ OR, 4 |
i ncl ude str aj . Pl VYo rra GoVates Withtwated en carbon 16
2 7 NAY 20051;%%%&%%%&‘%@0@ i ﬁthﬁ)ﬂ’G e y (Q?BI‘

hydrates) or common organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.

15 As used herein, “halogen” shall mean chlorine, bromine, fluorine and

iodine.

As used herein, the term “alkyl” whether used alone or as part of a
substituent group, include straight and branched chains comprising one to ten
20 carbon atoms. For example, alkyl radicals include methyl, ethyl, propyi,
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless
otherwise noted, “lower” when used with alkyl means a carbon chain
composition of one to six carbon atoms.

25 The term “alkenyl”, whether used alone or as part of a substituent group,
' shall include straight and branched alkene chains comprising two to ten carbon
atoms. Suitable examples include vinyl, 1-propenyl, 2-propenyl, 1-butenyl. 2-
butenyl, 1-pentenyi, 2-pentenyl, 1-isobut-2-enyl, and the like.

30 The term “alkynyi”, whether used alone or as part of a substituent group,
shall include straight and branched alkyne chains comprising two to ten carbon

16



—PEHUSHH--1/S 11196 atons. Suitable exanples include 2-propynyl. 2-butynyl,
1-butynyl, 1-pentynyl, and the like. The term "proxi nal alg?@il" and
"proximal al kynyl" when used in 5 conjunction with L2, shal | ﬁw§e an

al kenyl or al kynyl chain, where the termnal carbon atomis partially
unsat ur at et¥0 BUiMsabl e exanple include | Y like. r , and t HETYSUESHRP A5 ysed
herein, unless otherw se noted, "al koxy" shall denote an oxygen ether

radi cal of the above described straight or branched chain al kyl groups. For
exanpl e, met hoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and
the like. 154%s. Sif@blcacimplesmaade Biphepynys &-pidveyl, 1-bupmyb dragntyn¥shal |
refer to a rnonocyclic, saturated ring structure conprising three to eight
car bon at ons.anddletl#Bl e exanpl es incl ude cydopropyl, cyclobutyl,

cycl opentyl, cycoohexyl, cycloheptyl and cyiclooctyl. 20 As used herein,
unl ess otherw se noted, "aryl" shall refer to c?rgagydi% argmati c groups
such as phenyl, nafe teym ‘pemximahalkenydeanthproXig! g lhwheg Wt herwi se
noted, "ar

| kyl " shall . . N |
b oot ae BN RS ARV abfORan Akt AERYR RE Mnsra hoidirab ory

phenyl et hyl , phenyl propyl, naphthyl methyl, and the |ike. Asusee_herein,

unl ess ot herw is bR AsALrated b it ekampyintlude ‘or six{nenber ed

nmonocycl i c a\rl\%ﬁf’ﬁ%hrﬁﬂr'lsgpgﬂaggtgure containing at | east one heteroatom

sel ected fromthe group consisting of O, and S, optionally 17 2 7 MAY 2H5

WO 112/ 441466 PCT/ US01/ 51096, gont ai ning 6n& to thri?' addi ti onal heteroatons

I ndependently sel ecteqg fromis A=8U consi8tnn \-=panel S; or a nine
g“fﬁﬁ"ﬁg'l c“}e\ronatl"hri.rlg' ""\/g y-,andthe

like.

or ten nmenberé

10 As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

15 As used herein, uniess otherwise noted, “cycloalkyl” shall referto a
monocyclic, saturated ring structure comprising three to eight carbon atoms.

Suitable examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cylclooctyl.

20 As used herein, uniess otherwise noted, “aryl” shall refer to carbocyclic
aromatic groups such as phenyl, naphthyi, and the like.

As used herein, unless otherwise noted, “aralkyl” shall mean any lower
alkyl group substituted with an aryl group such as phenyl, naphthyl and the like.
25 For exampie, benzyl, phenylethyl, phenylpropyl, haphthylmethyl, and the like.

As used herein, uniess otherwise noted, “heteroaryl” shall denote any five
or six membered monocyclic aromatic ring structure containing at least one

heteroatom selected from the group consisting of O, N and S, optionally
17




riict niran ~anndt
strueture—cont

|v\:n
]

ai-fing—at—east—onetetervatonTserected rrom tne gr oup
consisting o 0. Nand S, optionally containing one to three additional
het erocatons 5 i ndependently selected fromthe group consi stz]anOIﬂ[)EO N and
S. The heteroaryl group may be attached at any heteroatom or carbon atom
of the ringveaedudshat the result is a stable structure. PCAMHOYSI096

sui tabl e heteroaryl groups include, but are not limted to, pyrrolyl,
fury!, thienyl, oxazolyl, imdazolyl, purazolyl, isoxazolyl, isothiazolyl,
10 triazotyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
pyranyl, fur%ﬁm@m or@@@lﬂréé Eddmodanﬂetejéatomohdmhdayﬂy,se'ledadfrbm the

| soxazol yl, benzo ?y benzot hi enyl benzi m daz benzt hi az

pur i myl, Qi R conaistingafiN AL ! o1 R 5t e bel e PRy B Gy atc ing
cinnot | nyl, agg ﬁﬁéz' n%k'imq%\e?ﬁ% kero%h'ﬂ 8btb¥rbm tﬂé@?édgyécbﬁﬁlémb of

pteridinyl, erre eteroar roups i nc e pyridyl,

t hi enyl , rury%,ﬁbadlsna(g;ﬁﬁne?lbylcpntanm ghe tmﬂmaw?tuonad;bmmtqms pyrim d: Eyf
qui notinyl and benzj n dazo use y

shal | dendt e iB#gPaN %‘YSQ' m&%@gﬁ%&(w 4?5 tr\%a ur at gﬁ%@?&al |y

unsat ur at ed OgF ?"rﬁé é&tta’éh%&%‘l by hétegoatemarciarion atomtafithe ring auch thatt one
het er oat om seTected fromthe group consisting of 20 O, Nand S, optionally
cont ai ni ng orthetresultis @stablgistUPU®: het er oat ons i ndependently sel ected from

the group consi St'@gadﬂélegof%%ﬂﬁrﬁter% Ftbdi'ﬂ |ﬁ@ud¢.£'but@i%rﬁlﬂlhﬁﬁteaa<bur at ed,

partially unsatur rpar y aro bi cyclic rlgg system
3

cont ai ni ng at pmxfmmmwommmummbcp tigrxage QRAZOIKh | ng of

ndepondeit | »iraapbls trdeiarv e pefaciey AERTARH g ARG oytSh Riaaim 25
het er ocycl oal E\hbnﬁﬁﬁuiﬁdaﬁl}{ .sbmdanﬁyaadmom |9m;amltyt beoaafmyl denzathigl. at om of

the ring suc sui tabl e

that” th | t t t
het er ocycl oal h?mﬂ%\ﬂdﬂﬁg"vqugggtﬂﬁébﬁ‘ogpﬁ ﬁeq‘ﬁ'a? 'quy&q%%lmﬁgé%ﬁ@o I'nyl ,
pyrrofidinyl, s@ﬁﬂé‘ﬁlﬁ”&‘lhmﬂnw Sﬁthﬁlbtihyl uinﬁzd&mlquﬁllnnannyl maphthyridinyi,, 30
pyrazol i di nyI prperid nyt, “di oxanyl, | ?01 Par@&‘ furvl
t hi onor phol i npteridiny, mddhﬁlﬂgﬁ Pl’@fﬁ"ﬁi‘l %{pﬁ & H‘ nyl, furyl,

3, 4- et hy nedl 0 %Eazo. WM diRGIITANd Be‘riZImidazolyi
tetrahydr dz‘(‘ gFFﬁleo'yll gr erred 8 2 ,)Jy’th 2?6?85 WO 02140466
PCT/ US01/ 151096 het er ocycl oal kyl groups include tetrahydrofuryl |,

pyrrolidinyl, pi pewsddsréﬁlﬁerein. the term “heterocycloalkyl” shall denote any five to seven
membered monocydiic, saturated, partially unsaturated or partiaily aromatic ring
structure containing at least one heteroatom selacted from the group consisting of

20 O, Nand S, optionally containing one to three additional heteroatoms
independently selected from the group consisting of O, N and S; or a nine to ten
membered saturated, partially unsaturated or partially aromatic bicydlic ring
system containing at least one heteroatom selected from the group consisting of
0. N and S, optionally containing one to three additional heteroatoms

25  independently selected from the group consisting of O, N.and S. The
heterocycloalkyl group may be atiached at any heteroatom or carbon atom of the
ring such that the result is a stabk; structure.

Examples of suitable heterocycloalkyl groups include, but are not limited
to, pyrrotinyl, pyrrolidinyl, dioxalanyl, imidazolinyl, imidazolidinyl, pyrazolinyl,

30 pyrazolidinyl, piperidinyl, dioxanyl, morpholinyl, dithianyl, thiomorpholinyl,
piperazinyt, trithianyl, indolinyl, chromenyl, 3,4-methylenedioxyphenyl, 2,3-
dihydrobenzofuryl, isoxazolinyl, tetrahydrofuryi, and the like. Preferred

18




pi petazinyt,—morphot Tyt pyrazotidinyl and 1 soxazolirny [. As used herein,
the notation "*" shall denote the presence of a 5 stereo eﬂiﬁf ﬁgﬁter. When
a particular group is "substituted" (e. g., aryl, cycloal E@/ , eteroaryl,
het erocycl oal kyl ), that group may have one or nore substituents,

pr ef er abl ywbmeymseme to five substituents, nore preferabl yPEVESRIGHESt 0 t hree
10 substituents , nost preferably fromone to two substituents,

i ndependently selected fromthe |ist of substituent s, it is intended that
the definition of any substituent or variable at a particular location in
a mol ecul e b@,elé?ggja@lan@r%mgbs iricudaebirahydrofe/l, gyselidiaylepiparidisylt hat nol ecul e.
It is understood that Substituents 8@‘?’ sucg.st ',tu@' n patterns on the
compounds of piperazinyhveenphelnyd.RYrazolidiWLRNGCIORPENE of ordinary skill in the
art to provide conpounds that are chemically stable and that can be readily
synt hesi zed by techni ques known in the art as wel% as_those net hods set
forth herein. 20A8Mséd biecsin, the antation “Soskaldenpts e ReeNR Baghout t hi s

di sclosure, the termnal _portion of the designated side chain is described
first, fold o/MereBgeVGEPUSacent functionality toward the point of

attachnment. Thus, for exanple, a "phenyl Ci- C6al kyl am nocar bonyl Cp- C6at ky!
" substituent refers to a group of the formil.a,:CJ- W\ N H
".-,G-Cg al ky ThéNh%'mPasfg%ﬁ?%’&m"%§ &é’&ﬁ{"ﬁ@eﬁ%gv%&%&g’t&g'% ani mal ,

preferably a g{a,rgggj, ABSyRbsken ahhy groupunanhaveondias moce substitueiis.ect  of
treatnent, observ tl'ihon otrcyéélg er9'?m=,\nt%J 18 7

| /i 1096 Thepretarably froey apetn twsmtgﬁt'@ﬁ@%tmfé MQ?@\&%B@@%@?% E,CTﬁrgaﬁg

that 10 substituents, most preferably from one to two substituents, independently

selected from the list of substituents.

it is intended that the definition of any substituent or variable at a
particular location in a molecule be independent of its definitions elsewhere in
15 that molecule. It is understood that substituents and substitution pattems on
the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth

herein.

20 |

. Under standard nomenciature used throughout this disclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a ‘phenylCy-
CealkylaminocarbonylCy-Cealkyl” substituent refers to a group of the formula
@)
§ /01"06 alky
- —C1'C3 alk N
25 H

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,

observation or experiment.
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a

bi ol ogi cal or nedicinal response in a tissue system aningl Qunan t hat
i s being sought by a 5 researcher, veterinarian, nedical HB&P@%G r ot her
clinician, which includes alleviation of the synptons of the disease or

di sorder bevogrimeated. As used herein, the tern "conpositPOTYUSeI8S1098t ended
to enconpass a product conprising the specified ingredients in the

speci fied anmounts, as well 10 as any product which results, directly or
indirectly, fromconbinations of the specified ingredients in the

speci fied amounts. As used herein, unless otherwi se noted, the term

"nervous system disorder" shall include mah{ér gepreaa'hve ;di sorders. with or
wi t hout anxiety, IEhedernethgranestically effechys amaunt as us Efe}n-d'f‘%m@ﬁ

antici patory et | ' | H‘a?'ﬁiae hi of
pani c di sorde&ﬁél{rﬁe&aah%egﬁh%%urpp%ﬁeé\t o] Qgtt)olagg él}gg?ég)c?:%ftﬁ/tgi_éve |§éc])trocqer,
stress di sor deedicinahiespphsein atissuesystars, anipalarihosian thetis deingcougbtibyaand

wi t hdrawal , bi pol af di sorder., sex f tion. .eatj ' ers;
nausea, erdesi '§g?‘?rﬁ el yPIRGNBEN %?tzﬁ%}rﬂo%o?g °Zﬁg’e£8“‘é%§'?'r‘%'ﬂ9? ﬂx'gﬁ@[eg

chenot her apy - 5/RThtibASF Heh&naibms i teediseassordisordet Beingltreatednot her apy- and
radi ot her apy-1 nduced enesis, drug-induced nausea and vomting,

post - operative nausea and vomting, cyclical vomting syndrone,

psychogeni ¢ vor | Ags &P hbfdin 36 (et Scoribéiior? i andBatd Giicaimpasy adr one,
cognitive disorders, cerebrovascul ar di sease, neurodegenerative disorders,

25 Al zhei ner spridaetsmmpriking thesepedified ingredients iy ther snaeftied amunis, agWel osi s
(ALS) pajh, acute pain 0st - [ Wy, | PiHec! et al ,
Fheamt of 155 caF SpaeRooL RS ieRHES! siftctl B bRl Bonb BhiipiiaaRy oPRED
post- her pet i gpa@fischingretientslimtiecspuuifecdamoantspai n, H V- associ ated pain,
neurogenic, inflammtory pain, mgraine; G notility disorders,

i nfl amrat ory bowel disease, 30 ulcerative colitis, Crohn's disease, acute

di arrhea (infecti Ofls%ggd‘i'l'ék&n.i urlgs€dtherwisbrmted; thle termmarvayssystemmt eri ti s,
radi ati on enterocoli

tis; abnormal |ntestjnal til]t Lrritabl e bowel

syndronme, f ecdisordaroakalhivalude raaigf Qeﬁrﬁ?éw&gﬁqrggﬂs "ﬂh %ﬁa‘?’@% APy 2005

U0, 121 40455 LN holost 1o ity soe iy sy gt
(situational), the anxiety component of panic disorder, the anxiety component of
obsessive-compulsive disorder, stress disorder, schizophrenic disorders,
psychosis, substance abuse and withdrawal, bipolar disorder, sexual
dysfunction, eating disorders; nausea, emesis (including both prevention and

20 control), acute chemotherapy- and radiotherapy-induced emesis, delayed
chemotherapy- and radiotherapy-induced emesis, drug-induced nausea and
vomiting, post-operative nausea and vomiting, cyclical vomiting syndrome,
psychogenic vomiting, motior sickness, sleep apnea, Tourette's syndrome,
cognitive disorders, cerebrovascular disease, neurodegenerative disorders,

25  Alzheimers disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS)
pain, acute pain, post-surgical pain, dental pain, musculoskeletal,
rheumatological pain, neuropathic pain, painful peripheral neuropathy, post-
herpetic neuralgia, chronic oncological pain, HIV-associated pain, neuragenic,
inflammatory pain, migraine; Gl motility disorders, inflammatory bowel disease,

30 ulcerative colitis, Crohn's disease, acute diarrhea (infection and drug-induced),
chronic diarrhea, gastroenteritis, radiation enterocalitis; abnormal intestinal
motility, iritable bowel syndrome, fecal incontinence, acute pancreatitis; urinary

20




der matit+-5; itbl':lillg, ortrearTa ) -

di sorders include depression, anxiety, bipolar disorder, schizophrenia,
enesis, mgraine, itching, acute pain, neuropathic pain Z-;aﬂgyjzmvenent

di sorders. Most preferred nervous system disorders include’ depression and
anxi ety. AbRp@yidks ons used in the specification, particul pet/ysiirgesschenes
and Exanples, are as follows: 10 BOC or Boct-butoxycarbonyl BSAbovi ne
serum al bum n DCE=di chl or oet hane DCMlIi chl or omet hane DEA=di et hyt am ne DI C
=di i sopr opyf carbodi i m de DI PEAdi i sopropyl et hyl am ne

DVAP=4N, N- di met hyl. am _no el | dermiHtiiE happet el |
formam de Et :g}c%{"@c&ﬁﬁm{'%gcet étig Et Ct]iméet hang?‘mé'?%o di%?gﬁwrgt her .

Fnoc=91- 1- f | udeematlisyitchindaxticarizbamd psoriasis;.
FMPB=4- ( 4- f onnyl - 3-nmet hoxyphenox ut wi resy : : :
HEPES=4- ( 2- Hydr oxyBtafTgd HEgeHE sy dlsbaditincfifleHenression, anxiety. bipolar
HATU=O ( 7- Azabristddr! sawRiphtenih) eleblsNidaine Tiechimgrescone painpneurmspathic pain
Hexaf | uor ophosphate 21 27 MAY 260 WD 412/ 40466 . .

5 and movement disorders. Most preferred nervous system disorders include

depression and anxiety.

Abbreviations used in the specification, particularly the Schemes and
Examples, are as follows:

10

BOCorBoc |= t-butoxycarbonyi

BSA = bovine serum albumin

DCE = dichloroethane

DCM = dichloromethane

DEA = diethylamine

DIC = diisopropyicarbodiimide

DIPEA = diisopropylethylamine

DMAP = 4-N N-dimethylaminopyridine

DME = 1,2-dimethoxyethane

DMF = dimethyl formamide

Et = ethyl

EtOAc = ethyl acetate

EtOH = ethanol

Et,O = diethyl ether

Fmoc = 9H-fluoren-9-yimethoxycarbonyl

FMPB = 4-(4-formyl-3-methoxyphenoxy)butyryl AM
resin

HEPES = 4-(2-Hydroxyethyl)-1-piperizine ethane
sulfonic acid

HATU = O-(7-Azabenzotriazol-1-y1)-N,N,N",N"-
Tetramethyl Uronium Hexafluorophosphate
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) AT 4 L L =1 3 - —
PCT/ UStH-511196HEAT="hydroxy=7-azapemnzot T raZor e

HOBT' 1- Hydr oxybenzotri azol e Menet hyl NaBH( OAc) 3=sodi um 5

triacet oxyborohydri de NMP=N-Met hyl -2 -pyrrol id i none ﬁﬂpmnz;w RT or
rt=roomtenperature TEA=triethylam ne TFA=trifl uoroacetic acid

THE=t et r ahgdg/ey an TMOFt r| met hyl ort hof or mat e The conpounrd®/uséi/siss | nst ant
I nvention may be prepared according to the processes outlined in Schene 1
through 21. 5 Compounds of fornula (1) wherein Xis CH mis 1, L' is CH2,
Y is (O, Y2is (O, nis | and L2 is a proximl alkenyl or proxinal

al kynyl, may bej LTON{lqyardg-#-Beatidri2efiagoteut | i ned in Bcheme 1. 22
27w2005 WO u2/4M1/5T0@% 0 ril QCHPCHR PhaP=CHOD2CH2CH3 (Rlo) a
--L> J (I11) (REDBTN 0 0 |5986|3-HydrpxyberzargzabeH2CH3 Cl or (Rlp)a c ) (V)
i Me = methyt

NaBH(OAc)y |= sodium triacetoxyborohydride

NMP = N-Methyl-2-pyrrolidinone

Ph = phenyl

RT orrt = room temperature

TEA = triethytamine

TFA = trifluoroacetic acid

THF = tetrahydrofuran

TMOF = trimethylorthoformate

The compounds of the instant invention may be prepared according to
the processes outlined in Scheme 1 through 21.

5 Compounds of formula (1) wherein Xis CH, m is 1, L'is CHg, Y'is C(O),

Y2 is C(O), nis 1 and L2 is a proximal alkenyl or proximal alkynyl, may be
prepared according to the process outlined in Scheme 1.
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0 (VH)—w=R—tH 2R 10T O T WV T 20 2L VAT 200D VO .
02/ 40466 PCT/U 5111 /51096 More specifically, a suitably sm@ Stuted
compound of formula (11), a 5 known conpound or conpound Ip 3@ ed by known
met hods, is reacted with a Wttig reagent, such as (carbethoxynethyl ene)
tri phenyl pheephessne, a conpound of formula (111), in thePqresnpsoweof a
hydr ocar bon sol vent such as toluene, benzene, xylene, and the |ike, at an
el evated tenperature, preferably at about reflux tenperature, to yield the
correspondi ng conpound of formula 10 (1V). The conpound of formula (1V) is
de-protected and reduced by treating wth hydrogen gas aQ an el evat ed
pressure in the range of about 45-50 psig, in the presenge of a sol vent
such as ethanol, nmethanol, and the like, in the presenc (g &aéﬁlyst such
as Pearlman's catalysf, and the like, to yield the 15 forre 8 Adl Ag

compound of fornmula . The_caqnm f rmula (V) isdreacted with a
sui tably substi}ut achd d?hs%%%é)'f'té'ﬁu a (\4I0), ergin Wis iodine or
encq of —am—orgam ¢ base suff psTtrietlhytam ne,

brom ne, in tﬂ@o
di i sopropyt et hyl am nd the likéll)in a hal ogenat eshgetvent such as
met hyl ene chloride, chiloroform and the Iike, at a 20 t'enper que from
about O0C to roomte g-raPHre, to yield the correspgndi coﬂpound of
formula (M11) €rnattvely, the conpound of f@OrnD (V) is reacted with
a suitably s uted carboxylic acid of for 1), wherein Wis

i odi ne or broni™g# i n

)
. o 0
W Jj\ (V1) OCH,CHj
OCH,CH; ~RY
or 10
— (R7)y 7~
(Rw)a"_' (V) 1)) a ‘\N vil)
'\N Wo 4 ( )\
W
0 0
OCH,CH, OH
L2
R H_ R
(R R'
™) N NG
Ao Ao
L2—R* L2—R*
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t he presence—of—acoupH g agemt—SUCIT oS AT =TT T DT Coa e T O O m—
coupling 24 2 7 MAY 1005 WD 021411166 PCT/ US411 /51096 additive sych as

HOBT, in the presence of an organi c base such as TEA, DIPQAJMﬁﬁ@ﬂthe i ke,
in an organic solvent such as DVF, nethylene chloride, chloroform and the
i ke, to webghdibe correspondi ng conpound of fornula (VII PCT/USIESI@®Npound
of formula (VIIl) is reacted with a conpound of forrmula 5 (N), wherein L2
is a proxi mal al kenyl or proximal alkynyl, such as and the like, in the
presence of a copper salt such as copper(l)iodide, and the like, in the
presence of a pal-l adium catal yst such as @alladium (11) chloride,
pal I adium acetate, and the like, in the prgsence, of an organic base such
as TEA, DEA, and the like, in an organic such as 10 DVMF, and the
i ke, at an elevated1tenpe ature, preferably’fat a tenperature in the range
of about 80-130C, iRq sdlled tube, to Mjel dghe corresponding conpound of
formula (X). The conpofhd of fornula i reacted with an agueous base
such as lithiumh (xﬂmﬁh$w€goxi e, ggzassiun1carbonate, and t he
like, in an 15 ether €Xll) sol vent such F, di oxane, -and the like, to
yield the corresponding conpound of fggqtla (XI'). The conpound of formula
t

(XI') is coupled to a suitably substitu am ne, a conpound of formula
(XI1), in the presence of a coupling @GentR¥uch as isobutylchl oroformate,
HATU, and the like, in the presence of an $rganjc base 20 such as TEA,

DI PEA, and the like, in a hal ogenated sol veht-Rluch as net hyl ene chlori de,
chloroform and the |ike, at about 0C§c§ ﬁfﬁo t anbient tenperature, to
produce the correspondi ng conmpound of P (la). When the conmpound of
formula (XIl) is a secondary ami ne, the coupling agent is preferably HATU.

byrrol i dine. pi peMaresoechealmaiskably spstied saBpSiit & RIS Lgent i s
bref erably PRRARAR RS BHEfoENAripired by kithrpirestpisabactedaatich | ng
Wittig reagent, such as (carbethoxymethyiene) triphenylphosphorane, a
compound of formula (i1}, in the presence of a hydrocarbon solvent such as
toluene, benzene, xylene, and the like, at an elevated temperature, preferably
at about reflux temperature, 1o yield the corresponding compound of formula
10 (V).

The compound of formula (1V) is de-protected and reduced by treating
with hydrogen gas at an elevated pressure in the range of about 45-50 psig, in
the presence of a solvent such as ethanol, methanol, and the iike, in the
presence of a catalyst such as Peariman’s catalyst, and the like, to yield the

15 corresponding compound of formula (V).

The compound of formula (V) is reacted with a suitably substituted acid
chloride of formuta (V1), wherein W is iodine or bromine, in the presence of an
organic base such as triethylamine, diisopropylethylamine, and the like, in a
halogenated solvent such as methylene chloride, chloroform, and the like, at a

20 temperature from about 0°C to room temperature, to yield the corresponding
compound of formuta (VIit).

Alternatively, the compound of formula (V) is reacted with a suitably
substituted carboxylic acid of formula (VI1), wherein W is iodine or bromine, in
the presence of a coupling agent such as HATU, in the presence of a coupling
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Is N, mis 1. L' is CH2, Y is (O, y2is C(O, nis 1 and L2 is a

erelrn

proxi mal al kenyl or proxi mal al kynyl nmay be prepared accozwiMNgZﬁﬂﬁ) t he
process outlined in Scheme 2. 0 (VM) OCH2CH3 or (Rl0)a 5 (Rlo) a O R)~

OH (V1) O W@uzdudd Ne RH /N I> (XJV) "2 RioeH OR .0CPAU/ZS01/6R© N
(Ib) '~ R3 OL2-R4
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15

20
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additive such as HOBT, in the presence of an organic base such as TEA,

DIPEA, and the like, in an organic solvent such as DMF, methylene chioride,

chloroform, and the like, to yield the corresponding compound of formula (VHI).
The compound of formula (VIIl) is reacted with a compound of formula

(IX), wherein L2 is a proximal alkenyl or proximal alkynyl, such as 3 T 3 ,

3 % , and the like, in the presence of a copper salt such as
copper{l)iodide, and the like, in the presence of a palladium catalyst such as
palladium (1) chloride, palladium acetate, and the like, in the presence of an
organic base such as TEA, DEA, and the like, in an organic solvent such as
DMF, and the like, at an elevated temperature, preferably at a temperature in
the range of about 80-130°C, in a sealed tube, to yield the corresponding
compound of formula (X). .

The compound of formula (X) is reacted with an aqueous base such as
lithium hydroxide, sodium hydroxide, potassium carbonate, and the like, in an
ethereal solvent such as THF, dioxane, and the like, to yield the corresponding
compound of formula (XI).

The compound of formula (XI) is coupled to a suitably substituted amine,
a compound of formula (XI1}, in the presence of a coupling agent such as
isobutylchloroformate, HATU, and the like, in the presence of an organic base
such as TEA, DIPEA, and the like, in a halogenated solvent such as methylene
chloride, chloroform, and the like, at about 0°C to about ambient temperature,
to produce the corresponding compound of formula (1a).

When the compound of formula (XIl) is a secondary amine, the coupling
agent is preferably HATU. When the compound of formula (XIf) is a cyclic
secondary amine (e. g. pyrrolidine, piperidine, morpholine, and the like), the
coupling agent is preferably HATU and further preferably is in the presence of a
coupling additive such as HOBT, and the like.
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Schenme 2 |-

specifically, a suitably substituted conpound of formula (V' ), &g;nown
conpound (avail able fromLancaster) is reacted with a suitapl WX Zﬂ stituted
acid chloride of formula (VI), wherein Wis iodine or bromne, in the
presence &wo amegani ¢ base such as TEA, DI PEA, and the If&ﬂvsﬂlﬁl@%

hal ogenat ed sol vent such as nethylene chloride, chloroform and the I|ike,
at a tenperature fromabout OC to roomtenperature, to yield the
correspondi ng conpound of forrmula (XI11). Alternatively, a suitably
substituted conpaund o h Mliy czohst i tut ed
carboxylic acid 3#1 "F%‘%‘-IHS’%%W'é m@é‘%lﬁ ﬁg rln‘géﬁngaism} br% ?ie in
the presencer?q§ GlOgavis! 1 aad BYisnd praxitabalkewyror prOXIYIlﬁ'embY'BéémYeb%f a
coupling additive such as H% in the P%qs r%%egﬁ %n organi ¢ base such as
TEA, DI PEA, Rieeafedaccpiding forf ﬁrPrB?%san?‘bt I Ve ucf as DMF, methyl ene
chloride, chloroform and the like, to yield the correspondl ng conpound of

formula (XI11). 15 The conpound of formula (XI11) is reacted gith an
aqueous base such as [|ithium hydroxi de,,sodi um hydroxi-de, pofassi um
carbonate, and the Iik@, in an et hereal sol vent such as THFM{di oxane, and
the like, to yield thefjcorrespondi gg_ ound (¥f) formula (gXIV) 00H§$3H3

conmpound of formula ObFI éeupl ed RB a Shitably substityted 20 amine, a
conmpound of formula [X11) A~t'Re pr eseEpe of a coupli ng such as

i sobut yl chl or of or mat]Q HATU, and g of an organi c
base such as T and the like, iR a hal ogen te sLQIv t ugh as
met hyl ene ch{R b chI oroform and the §i ke, at about OC tNd about anbi ent
tenperature, to prx t B€) cor r esadi, corrpqvn;i of forry\a (XV) .

R®

07 ~R?
W
5 o '0)
‘/L ')K R
OH N
N R‘\N,Rz N lle
' H . (R N
— R, (XV) X R™T (XV)
- N
0)\R3 0)\]?3
i W
0
A
2 N R2
470N
_B.____..}i.- (Rm)a—'-/ ] (Ib)
(IX) N
A
Il.z—-R4
Scheme 2
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—25=—Mher—t-he—eorpotnta—of—fornuta—{Xr)—T5 a secondary am ne, the coupling
agent is preferably HATU. Wen the conmpound of formula (XII) is a cyclic
secondary am ne, the coupling agent Is preferably HATU and fuﬂhﬁrﬁlb
preferably 1Is in the presence of a coupling additive such as HOBT, and the
like. The ovoweowssd of formula (XV) is reacted with a corrp@Gﬁﬂ’SB?’“l"g‘Trrul a 30

(I'X), wherein L 2 is a proxinmal alkenyl or proximl alkynyl such as i 27 27
May 2U 5 WO 02/ 40466 PCTIUSII1/.5+1096 and the like, in the presence of a
copper salt such as copper(l)iodide, and the |like, in the presence of a

pal | adi um cat al ys: (Bstiuted cefipdand pt Foranlilaniv'ycet at e,
Pd(PPh3) 4, and th q?é'égeaﬁcall? égaﬁ?%ggnce ‘(j)f an gréganl c base (“l,.ICh as TEA,

DEA, and thekhb\lvﬁ,compoahdqamﬂable feomdlancasted (g reastevth astiable | ke, at an
el evated tenperature, ef er. e ntehtﬁ' out
80- 130C, in subsifvied Q‘ﬁb@h'of' eﬂ'@f‘&”ﬁ%ﬁ) %ﬁ%@g\énd}}jﬁb corrt{)rgﬂﬁlge 8’1]:‘ tl;‘?é(;rrrul a

(1|ob)so Zcogp?g'bfésé?lfcefd?%ﬁlﬂréaﬁubbaW%m s WEA$01PEA;Lam¢tl"G4ﬂse Viais C(Q, Y2 is

or epar b Sac halagingtadsalveni Uk 83 AN cHoTHE HIRE T 254 e 1EE a1

(Xvi) 0 rll Qempera refron about i Broertibmpeyatlie, kb yiekbtht cdirespbndifg

compound of formula (Xill).
Altematively, a suitably substituted compound of formula (V) is reacted
with a suitably substituted carboxylic acid of formula (V11), wherein W is iodine

10  or bromine, in the presence of a coupling agent such as HATU, in the presence
of a coupling additive such as HOBT, in the presence of an organic base such
as TEA, DIPEA, and the like, in an organic solvent such as DMF, methylene
chioride, chioroform, and the like, to yield the corresponding compound of
formula (XII).

15 The compound of formula (XiiI) is reacted with an aqueous base such as
lithium hydroxide, sodium hydroxide, potassium carbonate, and the like, in an
ethereal solvent such as THF, dioxane, and the like, to yield the corresponding
compound of formuia (XIV).

The compound of formula (XIV) is coupled to a suitably substituted

20 amine, a compound of formula (X1, in the presence of a coupling agent such
as isobutyichloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, ina halogenated solvent such as
methylene chloride, chloroform, and the like, at about 0°C to about ambient
temperature, to produce the corresponding compound of formuta (XV ).

25 When the compound of formula (XIi) is a secondary amine, the coupling

agent is preferably HATU. When the compound of formuta (XIi) is a cyclic
secondary amine, the coupling agent is preferably HATU and further preferably

is in the presence of a coupling additive such as HOBT, and the like.
The compound of formula (XV) is reacted with a compound of formula

30 (IX), wherein L2 is a proximal alkenyl or proximal alkynyl such as 3 % .
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, = R RN TN T X T
RR H--~ (Rt )ai 28 2 7 MAY 2005 WD 02/40466 PCT/U SO 1 /51096 0O R Nz X

R RH(Ro)a (Ic) (IX N 02"j,, R - 4 | 1! R Scheme 3 Mynay 1015
specifically, a conmpound of formula (XVl), a known conpound*®dor 5 conpound

prepared ®pdsieup methods is reacted wth a suitably subsdnustesivsul fonyl
chloride, a conpound of forrmula (XVIl), wherein Wis iodine or

3""1:—3 . and the like, in the presence of a copper salt such as
copper(l)iodide, and the like, in the presence of a palladium catalyst such as
palladium (1) chloride, palladium acetate, Pd(PPhs)s, and the like, in the
presence of an organic base such as TEA, DEA, and the like, in an organic

5 solvent such as DMF, and the like, at an elevated temperature, preferably at a
temperature in the range of about 80-130°C, in a sealed tube, to yield the
corresponding compound of formuia (Ib).

Compounds of formula (1) wherein mis 1, L' is CHz, Y' is C(O), Yz is
10 SO, nis 1and L% is a proximal alkeny! or proximal alkynyl may be prepared
according to the process outlined in Scheme 3.

o o)
OCH,CH, o. ,0 HKOCHZCH“
w. N\ X
X R el 0, _C
(R‘°)—f :] ~ R § VIl
’ KN (XV) (XVI) N
H Oz8< s
W
0O @)
R1
H‘\OH 1 , Hl\'lq/
"L — - RO ]
— RET J paxy (XN \ (XX)
N \
|
OZS\Rs : 028\73
i W
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like, 1n a halogenated solvent such as nethyl ene chl ori de, chi oroform and
the like, wth heating froma tenperature of about 0C to rﬂf_ﬂwtm[pg)erature,
to yield the 10 correspondi ng conpound of formula (XVII1). e conmpound of

fornula (X\¥ld i@ reacted with an aqueous base such as [PCTHIStSHYEr oxi de,
sodi um hydr oxi de, potassium carbonate, and the like, in an ethereal

sol vent such as THF, and the like, to yield the correspondi ng conmpound of
formula (XIX). 15 The conmpound of formula (XIX) is coupled to a suitably
substituted amine, a conpound of formulagXIil), in the presence of a

coupling agent such as isobutyl chl orofornpte, TU, and the like, in the
presence of an organic base such as TEA, PEAR and the like, In a
hal ogenat ed sol vent such as nethyl ene | or i'}ble, chloroform and the I|ike,

at about OC to about ambient 20 tenperature, 420 produce the correspondi ng
conpound of formul a FxﬁWen t he ?2EP formula (XII) is a secondary
am ne, the coupling Fg;;nt_ha p(ﬁﬂﬁg y TU. When the conpound of fornula
(XI'l) is a cyclic secq‘ ry am ne, thQ cotpl (lgy agent -is preferably HATU
and further preferably “i's in the presefite of a coupling additive such as
HOBT, and the like. 29 2 7 MAY X05 WO 10466 PCT/ US01/ 51096 The conpound
of formula (XX) is reacted with a conpOUndRdf formula (1X), wherein L z is
a proximal alkenyl or proxinal alkynyl, su¢h as and the like, in the
presence of a copper salt such as copper (| ¥+eRtde, and the like, in the
presence of a palladiumcatal yst such as 5 palladium (I1) chloride,

pal | adi um acetate, Pd(PPh3)4, and the | i 1&Eheme 8 he presence of an organic
base such as TEA, DEA, and the like, in an organic solvent such as DWVF,
and the |like, at an el evated tenperature, preferablg at a tenperature in

the range of about pffle 538&HicAlly, @compoard tof fermuia (XN lbiaknonen CRBPPEERSAdI ng
conpound Oé f %&”&oﬁn lp?e;iarég b% 15<nown methods is reacted with a suitably substituted

sutfonyl chloride, a compound of formula (XVI1), wherein W is iodine or
bromine, in the presence of an organic base such as TEA, DIPEA, and the like,
in a halogenated solvent such as methylene chloride, chioroform, and the like,
with heating from a temperature of about 0°C to room temperature, to yield the

10 corresponding compound of formuta (XVIlI).

The compound of formula (XVIII) is reacted with an aqueous base such
as lithium hydroxide, sodium hydroxide, potassium carbonate, and the like, in
an ethereal solvent such as THF, and the like, to yield the corresponding
compound of formuia (XIX).

15 The compound of formuta (XIX) is coupled to a suitaply substitgted
amine, a compound of formula (XI1), in the presence of a coupling agent such
as isobutylchloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, In a halogenated solvent such as
methylene chloride, chioroform, and the like, at about 0°C to about ambient

20 temperature, to produce the corresponding compound of formula (XX).

When the compound of formula (XlI) is a secondary amine, the coupling
agent is preferably HATU. When the compound of formuta (X1} is a cyclic
" secondary amine, the coupling agent is preferably HATU and further preferably

is in the presence of a coupling additive such as HOBT, and the like.
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Is C(O and Y2 is C(O can be prepared according to t he process outllned I n

Schenme 4. Ot (I H (R10 A2- N
oo S (0 MRS G (o) o Adw (ol jonh (e ¢

(XXV) 30 W3 hhelcd0466 L 2 RA~~H 2 1 MAY 2005 PCIT/ USO1/ . SrEIOEE01/81096

The compound of formula (XX) is reacted with a compound of formuia

(IX), wherein L2 is a proximal alkenyl or proximal alkynyl, such as 3 T 3 ,

3 T 3 , and the like, in the presence of a copper salt such as
copper(l)iodide, and the like, in the presence of a palladiurri catalyst such as

5 palladium (Il) chloride, palladium acetate, Pd(PPh;)s, and the like, in the
presence of an organic base such as TEA, DEA, and the like, in an organic
solvent such as DMF, and the like, at an elevated temperature, preferably at a
temperature in the range of about 80-130°C, in a sealed tube, to yield the
corresponding compound of formula (Ic).

10

Compounds of formula (1) wherein X is C(C1-Cealkyl), mis 1, L'is CHa,

Y'is C(O) and Y2 is C(O) can be prepared according to the process outlined in

Scheme 4.
o) o)
| OEt . OFEt
A,-CuLi (0)
A-MgBr (XXIl) N
(V) OXKIN)
o o)
j\ OEt
OEt  W._
A R¥” ¢ vh A
H, {g) 10 OL; (Rw)a"_
P s et a—
®R% ) oavy o SN W)
; W‘RE‘J\OH- Vi) )\
15 0Z “R*—wW
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GG QeSO O RN R—1"SCITENE 4 5 Accoradingly, a conpound of
forrrula (I'V), prepared as in Schene 1, is coupled via a 1, 4-conjugate
addition reaction with a suitably substituted |ithium dialkyl, ﬁ@%ﬁr
reagent, a conmpound of formula (XXI), wherein A is Cl-Ceal ky Iz as
lithium di wetiwbsgeuprate, lithiumdiethyl cuprate, and thé’q"ﬂks&!l"i"ﬁ‘ the 10
presence of an ethereal solvent such as THE, ethyl ether, and the I|ike,
optionally in the presence of a Lewis acid such.as BF3, and the like, to
yield the corresponding conpound of forrmula (XXIl11). Alternatively, the
conmpound of forrmula (IV) may be coupl@d via a 1,4- conjugate addition using
a Gignard reagent, a conpound of forfula (XXII), 15 wherein A{s
C, - Ceal kyl, such as nethyl nagnesiu gﬁ%ﬁ et hyl rragnesi u

the like, in the presence of a coppger c Iyst such as Cud,,
ent such as diethyl et hé‘

in the presence of lta:m et hereal s
Ot und of forrmla(XXII

like, to yield espondl ngeto .
of formula (XX - PHR d ang reduced—by—wf a)g-—ZO
hydr ogen gas at a$| | evat e pr?ﬁu r n(XP8) r ange of e(abogt

31 WO 02/ 40166 2 ti 65 PCT/USO N 51096 the presence of a | vent such as
et hanol , nethanol, and the |ike, i ?resence of a catal st syéh as
Pearl man's catal yst, and the |ikg iel@*the correspongfng Ri’)npo&qd of
formula (XXI'V). The conpound of forrrula (XXI'V) is reacted with a suitably
substituted 5 acid chloride of fornula (VI), wherein Wis iodine or

brom ne, in the presence of an organic ba such as TEA, DI PEA, and the

li ke, in a hal ogenated solvent such as netlyl eng chl oride, chloroform and

} de, and
and e like,
THF, and the
e conpound

the |ike, at about 0C to room N~
R1\NrR2 A &2
H
_— (Rm)a_T\ @
(X N
2
Scheme 4
S

Accordingly, a compound of formula (1V), prepared as in Scheme 1,is
coupled via a 1,4-conjugate addition reaction with a suitably substituted lithium
dialkyl copper reagent, a compound of formula (XXI), wherein A is Cy-Cgalkyl,
such as fithium dimethyl cuprate, lithium diethyl cuprate, and the like, in the

10  presence of an ethereal solvent such as THF, ethyl ether, and the like,
optionally in the presence of a Lewis acid such as BF;, and the like, to yield the

corresponding compound of formula (XXI).
Altematively, the compound of formula (IV) may be coupled via a 1.4-

conjugate addition using a Grignard reagent, a compound of formuta (XXI),

15 wherein A is Ci-Cgalkyl, such as methyl magnesium bromide, ethyl magnesium
bromide, and the like, in the presence of a copper catalyst such as CuCl, and
the like, in the presence of an ethereal solvent such as diethy! ether, THF, and
the like, to yield the corresponding compound of formula (XXI1).

The compound of formula (XXIil} is de-protected and reduced by treating

20  with hydrogen gas at an elevated pressure in the range of about 45-50 psig, in
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temperature—to—y et T TECOT T eSS PoNar Mg conpound of Tor nul a ( XXV) .

Al ternatively, the conpound of fornula (XXIV) is reacted with a suitably

10 substituted carboxylic acid of fornmula (VI1), wherein les, MApdithe or
bromne, in the presence of a coupling agent such as HATU "in the presence
of a couplWwegeeitive such as HOST, in the presence of BT/BSMAM% base
such as TEA, DI PEA and the like, in an organic solvent such as DW,

nmet hyl ene chloride, chloroform and the like, to yield the corresponding
conpound of forrmula 15 (XXV). The conpound of fornula gXXV) s reacted with
a conpound ofhefgresence ofd gmyemrwcmas athanalsmethanekiang| the likd iy thesr  pr oxi mal

al kynyl, such as and t he e ch as
copper ( I )i odpr@senes af awetqiyqséuch ﬁs Hé@r%%?’ %ﬁ yQ{, aﬂdga€ﬁ§%it ?rieizda al yst such

as 20 pall agé C#dn'd)n b!ﬁ’ffﬁ ofgg}m@dl(m\ﬂ)cet ate, Pd(PPh3)4, and the like,
in the presenc rga I ¢ base such the |i In an

organi ¢ sol vent Ebebomponnﬁ- of farenutanEXql V)(@ rengGQrW'HF @\?Hﬁ%tdy ?'é%é'r’tgf’ur e,

pr ef er abl t Aae ipresericealfed
tube, to il eﬁ‘ﬁ‘gtq&"" ﬁ'évﬂg“b@%'re oun'gqac>?|ﬁfg?r"trtr)ﬂ&g'nb3x;<”‘3pe p'f'925 The
conpound of Bﬁ@i‘yérﬂcbmlshchSSI‘l'mmﬁEm and the kpudvada doive |ithium

hyd d d hyd d t b J i I
o) heraat s of aueh asdainyieng ahicge shisrBlor angge fike. 2 el ?e‘?@’e"’ﬁe o
cor r espondi “gerﬁg%%d &yxefd%%bﬁeéﬁ@ﬂdﬁdé) coﬂb@ﬁwmdtao(ﬁ(mc)f mul a (XXVI 1)

I's coupled t

substituted am ne cogg L{wg Rf for, l?’

(XI1), in the pres@dtanmtb"élyatrmwhwm@dﬁmm&%é actRm TR @ SUEPHS/ 40466
PCT/ U SO 1/5 1096 as is bi brdmihé, ihhe
presence 18f éHbﬁﬁltlj%ﬂ %argggéfé %ﬂi ﬂ*fS&ﬁj}@&ﬁbdﬁ%AHnavggQﬁdg@el ke “:'n a:
hal ogenated g4 ﬁigen%é@?a@upm hydrtseck s HA T, indhe presesceof acquphRg | i ke,
at about 0C to about anbi ent erature, Fr@pondl ng
conmpound of fadthﬁesl{CthS H@B\Xhéhggiﬁ’ée%%cﬂﬁﬁg oﬁbg&g(rb%ﬁﬁfa@%f @??
secondary andige 4 hiadiAEike 1 andiigitiic soivantsuoredd wm\mmwheeuchhedeorrpound
of formula ( )EA a cyc secondary am ne, .t he couopl hnogfq,g,‘%né I's
pref erabl y HAsForafaint, antiee like.de yiekbing corresponding cormpouind of 16
15 (XXV).

The compound of formula (XXV) is reacted with a compound of formula

(1X), wherein L? is a proximal alkenyl or proximal atkynyl, such as .

-3-:::—-—3- , and the like, in the presence of a copper salt such as
copper(l)iodide, and the like, in the presence of a palladium catalyst such as
20 palladium (Il) chloride, palladium acetate, Pd(PPha)s, and the like, in the
presence of an organic base such as TEA, DEA, and the like, in an organic
solvent such as DMF, and the like, at an elevated temperature, preferably at a
temperature in the range of about 80-130°C, in a sealed tube, to yield the
corresponding compound of formula (XXV1).
25 The compound of formula (XXV1) is reacted with an aqueous base such
as lithium hydroxide, sodium hydroxide, potassium carbonate, and the like, in
" an ethereal solvent such as THF, dioxane, and the like, to yield the
correspondihg compound of formula (XXVI).
The compound of formula (XXVIl} is coupled to a suitably substituted
30 amine, a compound of formula (XH), in the presence of a coupling agent such
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oY Qoo LT ve sucn as HoBl, and the [ike. 10
Compounds of fornula (I) wherein mis 1, L' is (CH2)0.6, Y' is O and y2
is C(O may be prepared according to the process outlined igﬂ fth 5. 33
Ziw NS WO 02/30466 0 EtO (CH 2)o 6 X (R 10)a (XXVIIl) N "PGO Wbh)~ d

(V) of 0 (Wit RB OHO (XX (1) -C R4 X HO' ' (C H2) 0-FET(URDIOF 8096 - , , . .
(XXXI1) XNI XR3~~-~R4 2 OR3, L *%re 50

as isobutylchloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, in a halogenated solvent such as
methyiene chloride, chloroform, and the like, at about 0°C to about ambient
temperature, to produce the corresponding compound of formula (ld).

5 When the compound of formula (XIl) is a secondary amine, the coupling
agent is preferably HATU. When the compound of formula (XII) is a cyclic
secondary amine, the coupling agent is preferably HATU and further preferably
is in the presence of a coupling additive such as HOBT, and the like.

10 Compounds of formula (1) whereinm is 1, L'is (CHz2)os, Y'is C(O) and
Y2 is C{O) may be prepared according to the process outlined in Scheme 5.
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W’ ) ' ! - Ton 15
effected by treating with hydrogen gas at a pressure in the range of about

45- 50 psig, in the presence of a solvent such as ethang, M!tYelﬂ“fanol and
the like, in 10 the presence of a catalyst such as Pearl man's catal yst, and

the like), Qb t he correspondi ng conpound of formul actXdeX¥109éThe
conpound o?v formula (XXIX) is reacted with a suitably substituted acid
chloride of formula (VI), wherein Wis iodine or bromne, in the presence
of an organic base such as TEA, DI PEA, and the |ike, in a hal ogenated

sol vent 15 such as nethylene chloride, chloroform and the like, at a
tenperature from about OC to roomtenperature, to yield the correspondi ng

conpound of forny eor@@gw a Sbrhpouad omekmutat(bfé(\ﬂkbhpdmmvmmmmmﬂ er (XXl X)
is reacted with a suitab substi t ut dcar X C r 1),
wherein Wi s cooyouad Memﬁféﬁt?‘:’ek“qv‘ﬁ‘ B E%iﬁg;e% 4 8"0?% ng%?g%éeﬂnt

ey ﬂk‘é i 'd@ tsbtéd b k&UWh raethbﬂB]for in the
presence of ﬁ%pgaﬁm bzﬁﬁsguﬁdﬂ\eq Pis'dt8p ¢

as TEA, DI PEA, and t bﬁ%aﬁ‘@‘ﬁ
organi c sél vmmiﬁtmmwctmgegrnyp@an@ﬁlddab%smuehﬁlaﬁ fe Iike,
R A Sy i s e e O i i P
proxi mal al ked}gdthgrg,k@ﬁpmmot@dthgrgrbup mjnﬁnzalsgreupam davprateetion iSn t he
D eaance of afisiktby taping WP oRcar G S PRAbIE in 0 Fefgiioabe st L
presence o ori pal | adi um
acetate, Pd(R St eud apretizmat,eamethaanl, and dime tkehirs e
such as TEA, @&}"6 ;ngﬁgﬁPéf‘erLdekcﬂ’aé qant

in an arganic, 35 21 NMAY 4) 466
PCT/ USO /fiL09%egrésence of ectatalysbach %aegmman F'IP@‘&%%R‘ apd ﬁr 6‘3388%'61
t enper at ur e, eferabl e range of about 80- 130C in
a seal ed tube} t@?ﬁ@?%dﬁﬁcgmc‘%ﬁrﬁg?ggé] Lﬁa K)S:Dél?ropound of formula éX)iX
conpound of fornulﬁqée@a(ba;uméofmlﬂj(xm ﬁlsdﬁaﬁwwﬂ’sa@&ﬁ%b%ﬁ% tityted

i um hyar Ogtlsag echlosn(t)iglo"f%nﬁltﬂa%i)%hefé% AP R idins ¥ BRI, irfthe ﬁr@@dcblﬁf In

an organic base such as TEA, DIPEA, and the like, in a halogenated solvent

15 such as methylene chloride, chioroform, and the like, at a temperature from
about 0°C to room temperature, to yield the corresponding compound of
formula (XXX).

Alternatively, the compound of formula (XXIX) is reacted with a suitably

substituted carboxylic acid of formula (VI1), wherein W is iodine or bromine, in

20 the presence of a coupling agent such as HATU, in the presence of a coupling
additive such as HOBT, in the presence of an organic base such as TEA,
DIPEA, and the like, in an organic solvent such as DMF, methylene chloride,
chioroform, and the like, to vield the comesponding compound of formula
(XXX). |

25 The compound of formuia (XXX) is reacted with a compound of formula

$mmt,

(IX), wherein 1. is a proximal alkenyl or proximal alkynyl, such as ,

3—‘=—3— _and the like, in the presence of a copper salt such as
copper(l)iodide, and the like, in the presence of a palladium catalyst such as
palladium (1) chloride, paliadium acetate, Pd(PPh3)a, and the like, in the

30 presence of an organic base such as TEA, DEA, and the like, in an organic

35



e i Qe B S s ST T O, AN T e T T RE, 10 yleld tne

correspondi ng conpound of fornula (XXXI1). The conpound of formyl 5(XXXII)
is coupled to a suitably substituted am ne, a conpound of ﬂdrm 2@“ (X11).
in the presence of a coupling agent such 10 as isobutyl chl orof ornmate,

HATU, and ‘t@&,l‘,4&e in the presence of an organic base sWIT/USOIFEN6 DI PEA,
and the like, 1n a halogenated solvent such as nethylene chloride,

chloroform and the like, at about OC to about anbient tenperature, to
produce the corresponding conpound of formula (le). \Wen the conpound of

formila (X1) | s a Sﬁ%gw%/aﬁdqf{éq,kﬁtxaﬁ?ﬁ@lépbﬂeGQem]aEratomtprefEramyehea ably

HATU. Wen t ormu Is a cyclic secondary am ne, the
coupl i ng age@hde?aﬁf@i‘rﬁhabéry ¢TabantB-130°Gein predled s, toyield the he

presence of a coupling addltlve such azm and the |ike. 20 Conpounds of
formul a (XXVeorrgspandingi gompound qfapspuia i s benzyl may be prepared

di toth o Ahva mmm CH2
?aglg; 'ng to the f@gé@ﬁ@ﬁib fb?&ulaﬂ ﬁm?meﬁcte rHat ) (CH2}

N More pagti aylithidm hydroxcmpeoﬁurrbhydf@mﬁl BOtESHID o380 (qé;%/ naita) mgﬁpr@ o 102
I?,Z reacting \émntert}n&galaso 105 Y65 TRiF, 'HoMB And felikCto ylé‘IGGlhbhe | i ke | n t he
corresponding compound of formula (XXX1).
The compound of formula (XXX) is coupled to a suitably substituted
amine, a compound of formula (XI), in the presence of a coupling agent such
10 as isobutyichloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, ina halogenated solvent such as
methylene chloride, chloroform, and the like, at about 0°C to about ambient
temperature, to produce the comresponding compound of formula (le).
When the compound of formula (XIi) is a secondary amine, the coupling
15 agent is preferably HATU. When the compound of formula (XIl) is a cyclic
secondary amine, the coupling agent is preferably HATU and further preferably
is in the presence of a coupling additive such as HOBT, and the like.

Compounds of formula (XXVIIl) wherein L' is (CH2)s6 and PG is benzyl
20 may be prepared according to the process outlined in Scheme 6.

O
/L o /L(CH N HsC” /l]\(CHz)m

(THz)a
10
(RYO),—- j —— (RN ] RO N j (OKViiia)
(OXilN) (V)

Scheme 6

More particulary, a compound of formula (XXXIiI), a known compound,
25 is reacting with an alcohol such as methanol, ethanol, and the tike, in the
36



96 Presence or_an acl d such as TFA, HC,
and the like, followed by protection of the am ne group by reéicting wth
benzyl halide, in the presence of a base such as TEA p and t he

i ke, in an organic solvent such as DW, THF, and the |ke to yield the
cor respondigg osaiyeeund of formula (XXXIV). 5 The conpound eET/bsnirssesa
(XXXI'V) is subJ ected to sequential honologation by reacting the conpound
of formula (XXXIV) with Br2CHLi, followed by reacting with butyl lithium
preferably at a tenperature in the range of roomtenperature to about

100C, Id th d
100 0 Vi el delfe s %@?&%H% GHR M1 Tard thétﬂ{%ll@w drbXtiofrof

ereln L'is honol ogation is
perforned onqge amhegwuylclgaouhgfvmtmﬂraylb Jin IUEQ Pm@ﬁ@? af 2 base Sue¢hp) 5

h | f d f [ 11

wherein L 1o aerBRopvitne aknedle; b cieBR ROV sih pDI AHe SR, 10

formula | "methg'hﬂa{‘to aﬁ?lg tﬁ%c@rreé@odoﬁngimﬂml)ncﬁotfohfﬂuias(m) 15 or SO2 may
n

be prepared accor

H3CH2CQ( CH2) O- s I—E@ﬂ@@pougd Bti%?%fms % \I/)nefI ulb?@qg%c;@t ?l tia)

|(_|CRJ<?)C|6_1|2) o- SX@@IOQPUO&LC}&%}%@%% gyﬁfﬁ?%‘@ oNdrmu]@OkXﬁV?w%\HrSCﬁQl
followed by reacting with butyl lithium, preferably at a temperature in the range
of room temperature to about 100°C, to vield the corresponding compound of
formula (XXVlila). For compounds of formula (XXVllla) wherein L is (CHz2)s, the

10 homologation is performed once, for compounds of formula (XXVI!la) wherein L

is (CH2)s, homologation is performed two times, for compounds of formula
(XXVlita) wherein L is (CH2)e, homologation is performed three times.

Compounds of formula 1 wherein nis 0 (i.e. L% is absent) and Y2 is C(O)

15 or SOz may be prepared according to the process outlined in Scheme 7.

0
O

A

HaCH,CO™ (CHa2dos
HaCH,CO (ClJszs = |

R'—B(OH), _ N
RO L :l 5000 (OOKV) R )""T\Nj (3OOVI)
I 4
le\ 3/W YZ\R3/R
'; 0
R1
J 1 2 \N)k(cHzm
HO (CH2)0-6 R\ /R | l
‘ N R X
X -
' ] i o,
—— (R, — (X) (R™)e
R '\N OOXVIN) \T (1t
| 4
Ya R3” R Yz\ RS/R
Scheme 7

37



Y=R3, Y2Z= R3.00T 0 R 1II-I N(CH2 R2 (Rl0)a Y 2
""- R3I R4 37 2 7 MAY 2005 WD )2/ 4Ws6 PCTI U501 /i 1096 More part| larly, a
conmpound of formula (XXXV), a known conpound or conpound p?r/e ﬁl

known nmet hods, is reacted with a suitably substituted conpound of for mul a
( XXXV, wmm;haapresence of a palladium catal yst such asPET/US01/51096

tetraki stri phenyl phosphi ne pall adi un{0)

bi s(tri phenyl phosphi ne) pal | adi un{l1 ) chiori de, palladium acetate, and the
li ke, in the presence of a base such as sodium carbonate, cesium
carbonate, and the like, in an organic alcohol such as ethanol, methanol,

d the |ike, I t t , I t i ke,
at a tonper at ur MPFP B3 é‘&'aﬁug?@%%%agﬁ AT NG G wer{‘%qe?@’w 5 the'
e
gg&;(\e/ff);)n_ ' eﬁrygﬁ?%ﬁ%?g&g géyd ﬁﬁw@n{em@é is)reaﬁé@i WiCHTR GUA b substinitdc

S reacting wth an ueous sol ution of a base such
as LiOH, Naasin BESDE forranka (XX M), frethe weawcee@ pa)éa I GatalyStWeh a8s THF,

O K e L
substi tut ed chl%ﬁaélq)auadﬁﬁfra@eta:é @fd ftivs ke, an (sl presence oﬁa qasesaqlc asof a
coupting agigémrsnugarbonate cesium carbonate, and the like, in an organic alcohol such

as ethanol, methanol, and the like, in an organic solvent such as toluene,

xylene, and the like, at a temperature in the range of about ambient to reflux, to

10 yield the corresponding compound of formula (XXXVII).

The compound of formula (XXXVII) is hydrolyzed by reacting with an
aqueous solution of a base such as LiOH, NaOH, K,CO3, and the like, in an
ethereal solvent such as THF, dioxane, and the like, to yield the corresponding
compound of formula (XXXVIl).

15 The compound of formula (XXXVHil) is coupled to a suitably substituted
amine, a compound of formula (XI), in the presence of a coupling agent such
as isobutylchloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, ina halogenated solvent such as
methylene chloride, chloroform, and the like, at about 0°C to about ambient

20 temperature, to produce the corresponding compound of formula (If).

When the compound of formula (Xil) is a secondary amine, the coupling
agent is preferably HATU. When the compound of formula (Xil) is a cyclic
secondary amine, the coupling agent is preferably HATU and further preferably
is in the presence of a coupling additive such as HOBT, and the like.

25 |

Compounds of formula (1) wherein Y? is CHz or G(S) may be prepared
according to the process outline in Scheme 8.
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as—rsobutyrchtoroformate -, HATO—and-the T TKRe, 11 LNe pPresence ol an
organi ¢ base such as TEA, DI PEA, and the like, in a hal ogenated sol vent
such as nethylene chloride, chloroform and the |ike, at abo gt 0 about
anbi ent 20 tenperature, to produce the corresponding conpou ornula
(1f). Wenwiohwusegepound of fornmula (XI1) is a secondary arcraisot/f@ecoupl i ng
agent is preferably HATU . When the conpound of fornmula (XIl) is a cyclic
secondary am ne, the coupling agent is preferably HATU and further
preferably 1is in the presence of a coupling additive such as HOST, and the

l'i ke. 25 Conpounds 9f formula (1) wherein V2 is or C(S) may be prepared
according to the pripcess outline in Schene S. 38 02/ 40466 EtO0 )11"
(CI—Iz)Os(I‘-\’o)aI (XXXl ) Ra~~~"Ra OO0 EtOL, ~x (R 10 )a c (XXXX)
Nl \R3~~-'R4 E1®" R XeRzM-ex 0 21 STAY 2005 PEWU S (D'Hﬂd.6)96 SSR3 ,L' R4 0
- X
(R j (R1°)a—'—/ :
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Scheme 8
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ottt (RO T (AT NI ZZ N U NS lO)0-0 . ~Z
X (Ro)a N Y2 R3" L2 %Ra (lg) Schene 8 x 39 7 1 MAY 2005 WO

112/ 40466 PCT/US01/51096 Accordingly, a conpound of formul @/ ¢xx30),

prepared as in Schene 5, is reacted with Lawesson's reagent to yield the

correspomdinngiseonpound of formula (XXXl X). The conpounﬂCﬁwﬁﬂdﬁwwla ( XXXI X)

Is reduced in the presence of a nickel 5 catalyst such as Raney nickel,

ni ckel boride, and the like, in the presence of an ethereal solvent such

as THF, nethanol, ethanol, and the like, to yield the correspondi ng

conpound of f Ormlhgﬁw)comﬂwne@mmmh @(xxbrmbare@e@msmmwﬂrm yzed by

reacting with an aqueous sol ution of l?i‘hﬁ‘ﬁsse such s Li OH NaCH K2C0O3, and
the Iike, neact@dvmth lbawessan's §2R0PBhto ¥ CorfgsPoRABAGATPURA A he | i ke, to
yield the l%s(%zggk compound of formula (XXXXI), wherein Y2 is CH2.
Alternativ Epound of formula (XXXIX) is directly hydrolyzed by

The compound of formula (XXXIX) is reduced in the presence of a nickel
5 catalyst such as Raney nickel, nickel boride, and the like, in the presence of an
ethereal solvent such as THF, methanol, ethanol, and the like, to yield the
corresponding compound of formula (XXXX). '

The compound of formula (XXXX) is hydralyzed by reacting with an
aqueous solution of a base such as LiOH, NaOH, K,CO3, and the like, in an

10 ethereal solvent such as THF, dioxane, and the like, to yield the corresponding
compound of formula (XXXXI), wherein Y?is CH,.

Altemnatively, the compound of formula (XXXIX) is directly hydrolyzed by
reacting with an aqueous solution of a base such as LiOH, NaOH, K2COj3, and
the like, in an ethereal solvent such as THF, dioxane, and the like, to yield the

15 corresponding compound of formula (XXXXI), wherein Y? is C(S).

The compound of formula (XXXXI) is coupled to a suitably substituted
amine, a compound of formula (XI1), in the presence of a coupling agent such
as isobutyichloroformate, HATU, and the like, in the presence of an organic
base such as TEA, DIPEA, and the like, in a halogenated soivent such as

20 methylene chloride, chloroform, and the like, at about 0°C to about ambient
temperature, to produce the corresponding compound of formula (lg).

When the compound of formula (XIl) is a secondary amine, the coupling
agent is preferably HATU. When the compound of formula (XIl) is a cyclic
secondary amine, the coupling agent is preferably HATU and further preferably

25 is in the presence of a coupling additive such as HOBT, and the like.

Compounds of formula (1) wherein L? is Co-Caalkyl may be prepared
according to the process outlined in Scheme 9.
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reactT g Wt arnmT aqueoUs SOt utT oM Of —a Dase such as LT OF, NaOH, KZCO3, and
the like, in an ethereal solvent such as THF, dioxane, and the |l3|i ke, to
yield the 15 correspondi ng conpound of fornula (XXXXI), ZV\M\‘Q‘}“ Y2 is
C(S). The conpound of formula (XXXXl) is coupled to a suitably substituted
am ne, a cowpaemde®df fornmula (XII1), in the presence of a cBUpUsngi@gent
such as isobutylchloroformate, HATU, and the like, in the presence of an
organi ¢ base such as TEA, DIPEA, and the like, in a hal ogenated sol vent
such as 20 nethyl ene chloride, chloroform and the |ike, at about OC to
about anbient tenperatgye, to produce the corresponc@ng conpound of
formula (1g). Wen the onpound of formula (XI1I) secondary am ne, the
coupling agent |R~p.[e bl y HATU. When the c U;L%f formula (XIl) is a
cyclic secondary am t HeMdoeapl i ng agent is pr eNera (CHedoBU and furt her

preferably 25 is In t pr ence of a coupl I ng add'tzlve uch as HOBT, and
the Ii ke. Conpounds o (D) Wne L2 is Ca[aA— may be prepared
according to the pr tlilned in Sc n_Schene 9. 4@212);_1_W70 5 WO 112/ 41466
0 RL N (' Hz)0-6 (LQl( a H2(9) (i |kenyl | Kyny!l la R Schene 9
PCTI U 5111 /51096 0 R1 **~N (@G®)a-s R2 X N (Ih)
o R? 0 T“
(alkenyl or alkynyl) (alky!)
R* R?
Scheme 9

More particularly, a compound of formula (le), wherein L% is C-Cpalkenyt
5 or Cg-Cgalkynyl, prepared as in Scheme 5, is reduced by treatment with

hydrogen gas, wherein the hydrogen gas is at a pressure in the range of about
5 to about 50 psig, in the presence of a hydrogenation catalyst such as
palladium on carbon, palladium hydroxide, platinum on carbon,
tris(triphenylphosphine)rhodium(l) chioride (Wilkinson's catalyst), and the like,

10 in the presence of an aicohol such as methanol, ethanol, and thg like, to yield
the comresponding compound of formula (lh).

Compounds of formula (1) wherein L? is cis-C,-Cgalkenyl may be
prepared according to the process outlined in Scheme 10.
15
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formula (le), wherein L2 is CrCeal kenyl 5 or C2-C8al kynyI: prepared as in

Schenme 5, is reduced by treatnent with hydrogen gas, vvhere,\i thﬁ hydr ogen
gas is at a pressure in the range of about 5 to about 5@ ﬂ@l& in the
presence q{'] g,lnmlg ogenation catal yst such as pall adi um opcresiaXIess

pal | adi um 9 ToXide, platinumon carbon,

tris(triphenyl phosphi ne)rhodi un(l) chloride (WIKkinson's catalyst), and the
i ke, 10 in the presence of an al cohol such as nethanol, ethanol, and the
like, toyield the ccz)érespondi ng conpound of formupya (I h). Conpounds of
formula (1) wherein LZiis cis-CrCaal kenyl may be prepared according to the
process outlinedgln Schieme 10. 15 41 WO 02/ 44R2|~Q6 9) R 1'r~1AY7005
PCT/ USI 1 1/511196 N™NTCRaBhb&s R2 (R O a ~N (I1) Nchenté&Hgo-sbr e
particularly, a con’dgund df formula (le), wherei |2 2 i%(CZ- 5 Ceal kynyl,

d in Schef@ 5, i | ectivel duced uhd
prepared as in Sche - sel ectively reduce i %
(R ~ RO .
N N
(l'k}'ﬂ!ﬂ) (cis-alkenyl)
L !
Scheme 10

More particularly, a compound of formula (te), wherein L?is Cz-

5 Cgalkynvl, prepafed as in Scheme 5, is selectively reduced under
hydrogenation conditions (i. e. by treatment with hydrogen gas, wherein the
hydrogen gas is at a pressure in the range of about 2 to about 50 psig), in the
presence of Lindlar's catalyst, in an organic solvent such as ethyl acetate,
ethanol, and the like, to yield the comesponding cis-alkenyl compound of

10 formula (lj)

Compounds of formula (1) wherein Xis N, m is 1, L'is CHy, Y' is C(O),
and Y? is C(O) may alternatively be prepared according to the process outlined
in Scheme 11,
15

0

HoN
o 2 \(lkOMe 0 R10

n R‘IO /H\HKN)\rOMG
-~
PG OH - PG ‘0 H
R o

R OOOKXAIN)
(ORI OOKXXIV)
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iyt S e et et TS (T Oy T TEar MENMT. W L Nyar ogen gas, wher el n t he
hydrogen gas is at a pressure in the range of about 2 to abom @@ psig), in
the presence of Lindlar's catalyst, in an organic solvent]ls ans et hyl
acetate, ethanol, and the like, to yield the correspondi ng cis-al kenyl
conpound owolé&dogsenul a (1) Conpounds of formula (1) wher #CH/USN/SEIONE m i S
1, L' is CH2, Y is C(O, and Y2 is C(O nay alternatively be prepared
according to the process outlined in Scheme 11. 15 H ~N PG OH Rlo
(XXXXI 1) X Ove 42 Zl~a ( 205 WD 112/40466 RIO NORbO NNT 1 R2 0 -0~
NRIO "NRI0O HH{XXXXV) 0 ,RL N10r" 1 R RN'INNRlo HO

Br R!
H -
RO _N_ O R'%_ N ’;'2
1T TL R
—— ———— -
10 N R10
o N R N | XXXV
(XXXXV) (XOXXXV 1)
0 0O
;
HKN,R‘ (“\'?I,R
RO _N_ R? j\“ RO _N_ R
1y —— (L
10
XXXXIX 0 R?
OOV ( ) -
5 Scheme 11

More particularly, an amino acid compound of formula (XXXXII}), wherein
PG is an amine protecting group such as tert-butoxycarbonyl,
benzyloxycarbonyl, and the like, is reacted with a coupling agent, such as
10 isobutylchloroformate, HATU, benzotriazol-1-yl- |
oxytris(dimethylamino)phos-.phonium hexafluorophosphate, and the like, in an

organic solvent such as dichloromethane, chioroform, tetrahydrofuran, and the
like, and then treated with a suitably substituted amino acid, a compound of
formula (XOOCXIN), such as glycine methy! ester, alanine methyl ester,

15 phenylalanine methyl ester, and the like, wherein the R'® group on the
compound of formula (XXXXI1) and the R'® group on the compound of formula
(XXXXI!1) are each independently selected, to yield the corresponding

‘compound of formula (XXXXIV).
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—XeeNt-1 | ) L2 R4 --.N -'Rl (1k) (XXXXIX) Rs o LZ RA'5 Schene 11 Mre
particularly, an am no aci d conpound of fornula (XXXXI1), wherei r@ PG is an
am ne protecting group such as tent-butoxycarbonyl, benzyl,i)ky\&{a "bnyl, and
the like, is reacted with a coupling agent, such as 10

i sobut yl cwonnissrat e, HATU. benzotri azol - 1-yl - PCT/USH1/51096
oxytris(di met hyl am no) phosphoni um hexaf uor ophosphate, and the like, in an
organi ¢ solvent such as dichioronethane, chloroform tetrahydrofuran. and
the like, and then treated with a suitably substituted am no acid, a
conpound of  f or AiHeApfoteEtNgl drpup Snche zemployod of fareutiy DOBXXBA) is caraoNet:

nmet hyl ester, 15 phenyl al ani ne net hyl est t,he r he R10
group on t heby ks meaiheds. R‘B’r%ﬂrﬁp'emq ?édﬁm L@Fﬁ%mﬁ a?‘h%];(ionpound
of formula {X&Qd t’o'rﬂm@é&? ?&ﬁc'd&ﬂ?ﬂﬁlﬁ&dbé%@@in@@%eﬂlﬁe)Bh&lhéatl

correspondi ng conpound o ormula (XXXXI'V). OH (XXX)NI') PCT/Al11/ 1096 R1

(XXXXVI 1) O afefdvated temperature,@referably at megramffmaéh@@n gbovi 995 The
et hods, ¥ or ikt & ciing sptont Sueh 3 ek S Btend ol B, St e 0
form ¢ aci d, (Ageithe 2eHdspbiiding tompaand iof fariuta XGEXVhe |ike and heating to

The compound of formula (XXXXV) is treated with a reducing agent,
such as borane, lithium aluminum hydride, sodium borohydride, and the like, in
an organic solvent, such as THF, diethyl ether, and the like, to yield the

10 corresponding compound of formula (XXXXVI).

The compound of formuta (XXXXVI1) is reacted with a suitably
substituted compound of formula (XXXXVII), in the presence of a base such as
potassium tert-butoxide, sodium hydride, and the like, in an organic solvent
such as THF, diethyl ether, and the like, to yield the corresponding compound

15  of formula (XXXXVIiH).

The compound of formula (XXXXVIll) is reacted with the compound of
formuta (XXXXIX), in the presence of a coupling agent such as oxalyl chloride,
benzotriazol-1 -yl-oxytris(dimethylamino)phosphonium hexafluorophosphate,

HATU, and the like, in the presence of an organic base such as TEA, DIPEA,
20 and the like, in an organic solvent such as methylene chloride, chloroform,
THE, and the like, to yield the corresponding compound of formula (1K).

The compound of formula (XXXXIX) may be prepared according to the
process outlined in Scheme 12.

25
OH
o 2
L
w J RTH o/l\R3
R® OH (1X) - ll_z____R4
(Vi)
(XXXXIX)

Scheme 12
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, abou
95 5 110C, in an organic solvent, such as a m xture of but anQ]I tatuene,
and the like to yield the corresponding conpound of fornuld The
conpound of forrmula (XXXXV) is treated with a reducing agent, such as
borane, i W‘H@&I‘;um num hydri de, sodi um borohydride, andethasbi/keds i n an
organi ¢ solven such as THF, diethyl ether, and the like, to yield the 10
correspondi ng conpound of formula (XXXXVI). The conpound of formula
(XXXXVI) is reacted with a suitably substituted conpound of fornula
(XXXXVH), in the presence of a base such as potassiumtert-butoxide,
sodi um hydride, and the like, in an organic solvent such as THF, diethyl

Coaan T B B e e ot havi
conpound of _trﬁflatmrw theokkex i?(f‘?aqt?fjﬁqgap&gg%%é %‘12'°Qﬁ%'éﬁ§?’r ﬁ’ge}é%'térlft_ sﬁch as
oxalyl chloride, benzotriazol-|-yl-oxytri _s(d_ltgﬂ_gt hyl 8m n )_g%s_pg_om um
hexaf | uor ophosphate, HATU, and the | i e pregence OT an({or iC
base such gs pr&'\mabalh@@ OQBT%W’ﬁ%qu':}‘z‘Fhia% an oPgaR{)(';ylsd(;J vent s'u%ﬁpas
met hyl enechl.Qr i.ge,: dopperavalt suble ai et(biodid®, d t he
corrgspongi néR%!)'grr%(%ﬁw @rfeg%géér%?a (_15%; The cgrr%dgggﬂ%é)lf f%[igs@?%(l X)
may bg pRzlepi‘meet(thlIdiidgafldthhbke-ﬂf‘ 3 ins\%]a??ﬁ g ‘_2845@ %me 25 0 ~'R3
e "
aﬂa&@wbgﬁﬁéﬁgﬁéf ggllaﬁﬁgﬁf P A \

Specifically,P or mu W I_‘) wherein Wis | dl,ge,, brom ne,
triflate, andybbendd ¢fean organiedasedushes T& WES angrthalike (M@ wherei n

2is e Oxgrggkicasloilileegtesgéh 5s BMFH%M@ K& e i@V aflaf8levateddBfhperature,
10  preferably at a temperature in the range of about 80-130°C to yield the

corresponding compound of formula (XOXXIX).

Compounds of formula (1) wherein X is CH, mis 1, L' is CHg, Y'is C(O),
R'is H, Y2 is C(0) and n is 0 (L2 is absent), may alternatively be prepared

15 according to the process outlined in Scheme 13.
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b—t+he—ke—n—the—presenceof —a TOPpeErsart_such as copper (1)1 odi de,
copper(l)chloride, and the like, in the presence of a pall adlﬁ&n-@ﬁ al yst
such as palladium (11) chloride, palladiumacetate, Pd( PPI—'B nd t he
like, in the presence of an organic base such as TEA, DEA, DI PEA, and the
li ke, in gQ@.2@6@ani c solvent such as DMF, DME, and the |ipCa/usavsiarn el evat ed
tenperature, 10 preferably at a tenperature in the range of about 60-130C
to yield the corresponding conpound of formula (XXXXI X). Conpounds of
formula (1) wherein Xis CH mis 1, L1 is CH2, Y is (O, R is H Y2is
C(O and nis 0 (L2 is absent), may alternatively be prepared 13 according
to the process outlined in Schene 13. 45 WD 02/111466 PCT/ US111151096 0 x H
OO0 + 2ZNNR2 (D) O W6 R3j1'~ O OH (Rlo) (VI) or 0 R10) (W \(ﬁ-\ (DI'V)
W-R3 OH OHON) R3 R4-B(OH) 2 |

2 — 10, '
O/J\o * RNTR Cj/L + R \N o)

DI
) oY (O : ll=moc

(V)
)l\/C RSLCl |
or

0

Y

(DIV) R¥ TOH
o)
H O N/u\Fll:‘ R*—B(OH),
O)\ o oy
N
&2 (R™)a (
(OV)
I
Rs
0 N r? |
e SR )k/C bk
Ez (R)s <R'°)a
(DVI) (Im)
5 Scheme 13

More specifically, an aldehyde terminate resin, a compound of formula
(D). a known compound (for example FMPB Resin from Irori (substitution
(1.02mM/g))) is reacted with a primary amine, a compound of formula (DI), in
10  an organic solvent such as DMF, DCE, DCM, and the like, in the presence of
an acid such as HC), TFA, acetic acid, and the like, and in the presence of a
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specifically, an aldehyde term nate resin, a conpound of formula D, a

known conpound (for exanple FMPB Resin from lrort (substitutiphMAY gﬂﬂ%
(1.02nM g))) is reacted with a primary am ne, a conpound of forrmula (D),

in 10 an ongs@i fiu&P! vent such as DVMF, DCE, DCM and the | idca/usonsivge
presence of an acid such as HCI, TFA, acetic acid, and the like, and in

the presence of a 114 Ha / (DIl) N (D) Fnroc 46 Z ,1 MAY 2005 WO
412/ 441466 PCT/ 115111 /511196 condensenati on agent such as trinmethyl

ort hof or mat e, ecul ondi n
conpound of B9 g??)ag%}éﬁ%uc@g%gtglﬁ] l#’ hb orrm?té/{‘gé ' gﬁllagsf\gel?c?z'g wi th g
Frnoc- (4- car bﬂi@’ﬁ&? ley)em thepesrrgbpoading compoand of toirmiuda (Ril)a (Dill), a known

Counti g sgent budhegerimoua o a1 Te Fasted Man P ABSFRGE S er

and the like, pi rpgg‘}tdn.&)&fij i&"b@f}ﬂ&ﬁ foRNEEENAB, @Rn@/vﬁ@unipongdmldomwendsuch as

HOBT, HOAT, presence of an or gani ¢ base suc as TEA,
DI PEA, and t heeparkd by kncawrsmietheds, indhe Rrasenc/pl a GRURING:AZeRLSUSR Bge-

? 2? r ;Bﬁt |y: ;ﬁﬁzg ngﬁlf %Inrugﬁyﬁlgi)q[a%w cﬁ%rlg’b{ A'?Po/aﬁdlﬁ?éhl@ optioRallvh fthe

presence of a coupling additive, such as HOBT, HOAT, and the like, in the

presence of an organic base such as TEA, DIPEA, and the like, in a solvent
such as DMF, methylene chloride, DCE, and the like, and then de-protected
10  with 25% piperidine in DMF, tetrabutylammonium fluoride in DMF, and the like,
to yield the corresponding compound of formula (DIV).
The compound of formula (DIV) is reacted with a suitably substituted
acid chloride, a compound of formula (V1), wherein W is iodine or bromine, in

the presence of an organic base such as TEA, DIPEA, pyridine, and the like, in

15 a halogenated solvent such as methylene chioride, DCE, and the like, to yield
the corresponding compound of formula (DV).

Altematively, the compound of formula (DIV) is reacted with a suitably
substituted carboxylic acid, a compound of formula (VIl), wherein W is iodine or
bromine, in the presence of a coupling agent such as HATU, 2-chloro-1,3-

20 dimethylimidazolium chloride, and the like, optionally in the presence of a
coupling additive, such as HOBT, HOAT, and the like, in the presence of an
organic base such as TEA, DIPEA, pyridine, and the like, in a solvent such as
DMF, methylene chloride, DCE, and the like, to yield the corresponding
compound of formula (DV).

25 The compound of formula (DV) is reacted with a suitably substituted
boronic acid, a compound of formula (XXXV1), in the presence of a palladium
catalyst such as palladium(il} acetate, tetrakis(triphenylphosphine)
palladium(0), and the like, in the presence of a base such as TEA, potassium
carbonate, sodium carbonate, and the like, in a solvent such as DMF, at an

30 elevated temperature, preferably at temperature of about 80°C to about 110°C,
to yield the corresponding compound of formula (DY),

47



+o—y+eta—the—correspondrmgconpound of formula (Drv). The conmpound oOf
formula (DIV) is reacted with a suitably substituted acid ﬁ]hwgﬁ , a
conmpound of forrmula (VI), wherein Wis iodine or bromne, i h gresence
of an organi c base such as TEA, DI PEA, pyridine, and the like, in 15 a

hal ogenatwd ez@iseent such as nmet hyl ene chloride, DCE, andPCRASPVEEI (o yield
t he correspondi ng conpound of formula (DV). Alternatively, the conpound of
formula (DIV) is reacted with a suitably substituted carboxylic acid, a
conpound of formula (VIl), wherein Wis iodine or bronmine, in the presence
of a coupling agegp céHﬁ;Buﬁéof‘Vb'ﬁHula?(Wl)ds ceay& fromdthewsotig isuppard withiaim
chloride, and the like, optionally in the, preience oﬁ a rﬁo %IQ;@ additive,
such as HOBEleaviapd agamisuchesi 25% tMfiypreacstinacid [methylens ¢ ?rscg itBuse such
as TEA, DI PEA @ di ' b gpsompddnd ofet hyl ene
chl ori de, D@Edtﬁ%hkgﬁzgmtﬁ%q t‘%@%@é#?ﬁﬁ@‘%?ﬁegﬁsi ng gé%brrpound of
formul a ( DV¥ormifta (i), conpound of formula (DV) is reacted with a suitably
substituted boronic acid, a compound of forrmula (XXXVI), in the presence
of a palPadium catalyst such as palladiun(ll) acetate;

tetrakis(t nphenng@m,ﬁ@é aglwierdih X sreH} inds |1, kbis CHztHds B @ence of
a base such as TEA _‘potassium car on@tge, sczfi m,car Eon&; ?%%r%{ae l'i ke,
in a sol ventR'dath ¥ds 6(P) and Lajis GoCepkenylay %e:rf?élfy&y a8 g?é’ rably at
tenperature of yiel d the correspondi ng
conmpound of @8?‘%&&‘?%%%’%’&ﬁ%‘"ﬁ%ﬂ%%h% 02/ 4(1466 PCT/USOL /i 1096 The
conpound of fornmula (DVI) is cleaved fromthe solid support with a

cl eavage agent such as 25%trifl uoroajiic acid in nethylene chloride, DCE,

and the like, at anmbient tenperatures go yield the corzr espondi ng conpound

of formula (I . 510 0 NR3
(I m ¥ o N Flza . R4/L\H
‘J W -
N 10 {IX)
AZ (R )a

(DV)

X

O

0 N R®

H (@] jl/u\TS —epe )\\/C J ||-2
o ok (A

(pvil) (In)
Scheme 14

10

Accordingly, the compound of formuta (DV), prepared as in Scheme 13,
15 s reacted with a compound of forrula (1X), wherein L2 is a proximal alkenyl or

S 7k s SR
proximal alkynyl, such as ' , and the like, in the
presence of a copper salt such as copper(l)iodide, and the like, in the presence

of a palladium catalyst such as palladium (ll) acetate,

tetrakis(triphenylphosphine) palladium (0), and the like, in the presence of an
20  organic base such as TEA, DEA, and the like, in an organic solvent such as

DMF, toluene, dioxane, and the like, at an elevated temperature, preferably at a
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HOI W R (RL0Oa(DV) 2 R4--elL'*~HR3i2 L\ R4 Schene 14
Accordingly, the conpound of formula (DV), prepared as in Sghepe 8, 15 is
reacted with a conmpound of formula (IX), wherein L2 is a proxinmal al kenyl
or ~ ~ 9 proximl alkynyl, such as i i'~, and the liKke, '!'(?‘HQ& “gr sence
of a coppewaedisuch as copper(l)iodide, and the like, in ﬁr’ B&nce of
a pall adium catal yst such as palladium (11) acetate,
tetraki s(trl phenyl phosphine) palladium (0), and the like, in the presence
of an 20 organic base such as TEA, DEA, and the like, in an organic sol vent
such as  DVFterhBliaflite of¢ibxesesC tnabdute 10PReto yield dhe spaospandinenper at ur e,
preferably at a° 48 Conpounds_of formula (1) wherein Xis CH mis 1, Lt is
CH2, Y is Ceompound offonmulafDVENC(O) and L' is C2-Caal kenyl or
C2- C8al kynyl, may [ @4,7.9 DYHI)ti® cleaed frofete sulidlsuppdrtiwithdz hene
14. 27 MAY 1005 V\ﬁ%ﬁ%ﬂﬁé@gﬁ%ﬂ ~5gbg|9|) /_r\eCI_ (DI X eqr;peratppre of about
80C to about cldd¥ag é@ckyéibkmbl'taﬁa2&%rtﬁ‘&'sw@ﬁﬁ$t!?ga°"é5h‘ﬁ@m chIgHdR a (DVI 1 1).
The conpound of fornula (DVLI1). i | pport with a
e, Srgubs licd, 3t ShRAURIehBMILRS 18 did !

cl eavi ng Gocidiehiprog § oroace aci d in methyl ene chloride, 5
di chl or oet ha%ner%rgdnaihs doniounaltof avegatin).enper atures to yield the

correspondi ng conpound of fornmula (In). Conpounds of formula (I) wherein X
is CH mis 1, L' is CH2, Y is (O, .
Compounds of formula (1) wherein X is CH, m is 1, L'is CHg, Y' is C(O),

R'is H. nis 1, L% is CH-NR® and Y?is C(O) can be prepared according to the

10  process outlined in Scheme 15.
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Scheme 15
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the 10 process outlined in Schene 15. HO "NH J IR2 (R10) ?)lc\c/?rcci)l na tOO

NJ' RSNI ~o R2 (R)a (DXI) 0 PCT/USO 1151196 or V RSKC]-I?(7 2605 R4-e NR5

(DXIl)y O /I L, aR N N. R4 ~ NCR
) _ . ~ 4 HNI NC1 :
)a R5 R R WowkXddké) 15 Schenme 15 0 lz'célﬁéta)lsa}u';% 2 (R

-More specifically, a compound of formula (DIV), prepared as in Scheme
13, is reacted with a suitably substituted acid chloride, a compound of formula
(DIX), wherein V is a leaving group such as bromide, chloride, O-tosyl, and the
like, in the presence of an organic base such as TEA, DIPEA, cesium

5 carbonate, and the like, in a halogenated solvent such as methylene chloride,

DMF. DCE, and the like, to yield the corresponding compound of formula (DXI).

Altemnatively, a compound of formula (DIV) is reacted with a suitably
substituted carboxylic acid, a compound of formula (DX), wherein V is a leaving
group such as bromide, chioride, O-tosy!, and the like, in the presence of a

10  coupling agent such as HATU, 2.-chloro-1,3-dimethylimidazolium chloride, and
the like, optionally in the preSence of a coupling additive, such as HOBT,
HOAT, and the like, in the presence of an organic base such as TEA, DIPEA,
pyridine, and the like, in a solvent such as DMF, methylene chioride, DCE, and
the like, to yield the corresponding compound of formula (DXI).

15 The compound of formula {DX)) is reacted with an amine of formula
{DX1), wherein RS is as previously defined, in the presence of a base such as
cesium carbonate, in a solvent such as DMF, DCM, DCE, and the like, to yield
the corresponding compound of formula (DXII),

The compound of formula (DXIl) is cleaved from the solid support with a

20 cleaving cocktail such as 25% trifluoroacstic acid in methylene chloride, DCE,
and the like, to yield the corresponding compound of formula (lo).

Compounds of formula (1) wherein X is CH, mis 1, L' is CHy, Y'is C(O),

R'is H, nis 1, L? is CHz-O or CHz-S and Y2 is C(O) can be prepared according
25  to the process outlined in Scheme 16.

0
J\ R'OH  (DXIV)
G
oy [0 Y
h2 (R™)

RiSH  (DXV)
(DX1)
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— 4917 VAY 7005 WD 412/ 441466 PCT/ U501151096 More specifically, a conpound
of formula (DIV), prepared as in Schenme 13; is reacted with i tably
substituted acid chloride, a conmpound of formula (D X), v@ﬂaF@l ﬁ]hlg\/ is a-
| eavi ng group such as brom de, chloride, Otosyl, and the |Ilike, in the
presence oWGem/dodani c base such as TEA, DI PEA, cesium 5 FGTHONYEEY and t he
like, in a halogenated solvent such as nethylene chloride, DW, DCE, and
the like, to yield the correspondi ng conpound of fornmula (DXl).
Al ternatively, a conpound of fornula (DIV) is reacted with a suitably
substituted carboxylic acid, a conpound of fornula (DX), wherei OVis a
| eaving group such as brom de, chtbride, Otosyl, and the ike,/lhn t he

3

presence of a 10 coupling agent sugh as HATU, N R
2-chl oro-1, 3-di hyl iAn dazet +de, and thejlike,| opt iJonaI Ié/ in the
i itive,| such!as—HoBT ™ a | i kel."{n,t he

presence of a couplin - \

presence of an_oplgani sucpy as IEQ, 4Dl PEA, HNpyr i i ne, ng. the | Rke,
in a sol vent h anl > met y] ene chl & de, DC%'%zand the R'Ka, to yield
t he correspondfng cgapound of (R)‘PmJI a (DXI). 15 The conpound of formula
(DXlI) is reacted with an_amine of fornmula (DXIl), wherdiph R5 is as

previ ously defined, in(PKM‘)presence of a base such as cesium carbonate, in
a sol vent such as DMF, DCM DCE, and S¢keme&td to yield the corresponding
conmpound of formula (DXII1). The compound of fornula (DXII1) is cleaved

fromthe solid support with a 20 cleaving cocktail such as 25%
trifluoroacetic acagtordingly! thel camepauricoof fdemulB(RX!), preparetkas in@cheme,lSe| d

th di d of f
wher ef n' X5 o TEFpactn W 3 compolied gt topm(x § BPE Bt pobhg bf Pt (Dv).
CH2- O or CH2-5&vesh M2 id §R§1 &@)ommw @pthegitesarverafibage sa6h @6 spdisinbr ocess

outlined in ﬁ;&?&i, %;Séium carbt()r?gleyzaotggsi rl?\xtl—b\?tt(»%g.l_| al&:P é\é)likg.o in a solvent such

as DMF, DCM, N-methyl-morpholine, and the like, to yield the corresponding

compound of formula (DXV1).

10 The compound of formula (DXV1) is cleaved from the solid support with a
cleaving cocktail such as 25% trifluoroacetic acid in methylene chioride,
dichlorosthane, and the like, to yield the corvesponding compound of formula

('p).

15 When in the compound of formula (DXIII), prepared as in Scheme 15R®
is H, the amine portion of the compound of formula (DXI1l) may be further
optionally substituted to form a compound of formula (1) wherein £2is CH-NR®,
wherein RS is selected from C(O)-Crsalkyl, C(O)-aryl C(O)-aralkyl, C(O)-
heteroaryl or C(O)-heterocycloalkyl, according to the process outlined in

20 Scheme 17.
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(R10) a (DX-VI) Scheme 16 Accordingly, the corrpound of forrmula (DXI),
prepared as in Scheme 15, 5 is reacted with a conpound of ) qrithin1 2605 ( DXI'V)
or a conmpound of formula (DXV), wherein R4 is as previously defined, in the
presence oWOwddeésuch as sodi um hydri de, cesium carbonat ec‘r/pmlmm'sum
t-butoxide, and the like, in a solvent such as DV, DCM
N- net hyl -norpholine and the like, to yield the corresponding conpound of
formula (DXVI). 10 The compound of fornula (DXVI) is cleaved fromthe solid
support with a cleaving cocktail such as 25%tri} | uoroacetic acid in
nmet hyl ene chl oride, dichioroetha and the I'i e, t he

he con@ound of formula

correspondi ng conpound of formula g
(DX111) prepargq as@n Schene™N5R5°RY S ami n€ portoon of the
compound of fornula ([pPXI11) may|be f rther m‘l‘y‘mﬂtedtoform
a conpound of I erleln Lz~ ,d?-Ir NR5, erein R5 is selected
fromC(O-Cl | kyl®, C(O) -aryl ((;(O)-ar kyl , het@oanyl or
C( O - het erocycl oal kgl accorQR nk to the procgas” o gj}j, ned in 20 Schene 17.
51 2 7 MAY 2005 (DXIlI)
Ra
»u@ JK/CJ k P
Rm (Rw)a A
O R
(DXIX) o RA (la)
Scheme 17

More specifically, the compound of formula (DXIl), prepared as in
Scheme 15, is reacted with a suitably substituted acid chloride, a compound of
formuta (DXVH), wherein R? is selected from the group consisting of Cq.salkyl,
aryl, aralkyl. heteroaryl and heterocycloalkyl, wherein the aryl, aralkyl,

10 cycloalkyl, heteroaryl or heterocyctoalkyl may be optionally substituted with one
or more substituents independently selected from halogen, hydroxy, C1-Cealkyl,
C4-Cg alkoxy, halogenated C-Cgalkyl, halogenated C4-Cgalkoxy, nitro, cyano,
amino, Cy-Csalkylamino or di(C4-Caalkyl)amino, in the presence of base such
as TEA, DIPEA, pyridine, and the like, in a halogenated solvent such as

15 methylene chloride, dichloroethane, and the like, to yield the comresponding
compound of formula (DXIX).

Altematively, the compound of formula (DXIII) is reacted with a suitably
substituted carboxylic acid, a compound of formula (DXVH!), wherein R*is as
previously defined, in the presence of a coupling agent such as DIC, 2-chioro-

20 1,3-dimethylimidazolium chloride, HOAT, and the like, optionally in the
presence of coupling additives, such as HOBT, HOAT, and the like, in the
presence of an organic base such as TEA, DIPEA, pyridine, and the like, in a
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WO 02/ 111466 "H O N1 70 RZ(R)Ja (DXIT1) O ONKRIIT LT N RZ(DXX)
(Rio)a Schenme 17 5J 1 ~4 HN 110 R2 (R)a (lq) Mre specifically, the
conmpound of forrmula (DXIlI), prepared as in Schene 15, is rqeﬂcMHcﬂhWth a
suitably substituted acid chloride, a conmpound of formula (DXVII), wherein
RA i s sel esoed/46dm t he group consisting of Cl.6al kyl, aPgT/usSavatons|

het eroaryl and heterocycl oal kyl, wherein the aryl, aral kyl, 10.cycl oal kyl,
het eroaryl or heterocycl oal kyl nmay be optionally substituted with one or
nore substituents independently selected from hal ogen, hydroxy, Cl-C6al kyl,
Cl- C6 al koxy gol\akiegaenas OME, edtRykne chitrideg dichioeoetRand Gaditba fike rtotyield cyan,
am no, C -C4al kylam no or di (G %aafjg%bﬁn@r;ﬁ I n the presence of base such
as TEA, DI PEAhe gOfRsRansingeRmpoHnd @hia! ¥)-ogenat ed sol vent such as 15
met hyl ene chl ori dey W [ AR § cldaved fiofh theSdlidsPport with a
correspondi ng corer‘p-@hc?und 0 r‘?gcrr{rrul a"”(‘@f%ﬁ X’ét er_n;tivel Y, the?gomound of
formul a (DXl Ideavirsg cecktaibsiiohias?%9 dufiurppgeticanid in mathwieneshienda.i ¢ acid, a

conpound gf fprmul 3, DXVLLL ke WACESididne corfsiponding compound of formula
(19).

When in the compound of formula (DXIII), prepared as in Scheme 15, RS
is H, the amine portion of the compound of formula (DXII1) may alternatively be
10  further optionally substituted according to the process outlined in Scheme 18.

0
H O N)kw R®” “RT
O)\N |J kN,R“ (DXX)
| H
R? (

R‘O)a

(DXl

Scheme 18
15 |
Accordingly, the compound of formula (DXI!I), prepared as in Scheme
15, is reacted with a compound of formula (DXX), wherein R® and R are as
previously defined, in a solvent such as DMF, DCM, DCE, and the like, in the
presence of an acid such as acetic acid, TFA, and the like, in the presence of
20 an additive such as TMOF, molecular sieves, and the like, in the presence of a
reducing agent such as sodium triacatoxyborohydride, sodium
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2-chioro- 20 1, 3-dinethylimdazoliumchloride, HOAT, and the_ L.k
optionally in the presence of coupling additives, such as Hbé‘HAY E%:B«T and
the like, in the presence of an organic base such as TEA, DI PEA, pyridine,
and the IWQ8240ie6 a PCT/ US011511196 O (DXVI1) ."k RA O RETIBOLISIOH~ R3 10
52 2 T MAY 2005 WD 112/411466 PCT/USD | /51096 sol vent such as DV,

nmet hyl ene chl oride, dichloroethane, and the like, to yield the

correspondi ng conpound of formula (DXl X) . The conpound of formnula (DXl X)
is cleaved dyaoobbtmérydudie‘.carmupedike. toiyidid the coreaspondingocdmpoundsofch as 25%
trifl uoroac | C a@gggxn nmet hyl ene chl oride, 5 dichloroethane, and the |iKke,
to yield t %'P di ng conmpound of formula (lq) Wien in the conpound
of formula (D><I Iﬁﬁec@ﬁs@m@@ﬁaﬁnma(§xb(e)rt§c£b@ve85romm¢lsond1§1 R@itpartion

of the conpound of fornula (DXl 11) nmay alternatively be 10 t her
optional | y ceddng caoelktdil aeefbasiedy tﬂﬂi—"?rﬁécﬁlccﬂ%ﬁ‘ 6\9”3{'%0?'[4”@ hene 18. 0 0

HR6 R7 O NyBhidrddthdd@%hd thé Tike, 1d fieldtHe) cdrfdsBoh &t dompoditd dftormuta
| (Ir).

Compounds of Formula (l) wherein X is CH, mis 1, L' is CHp, Y'is
C(0), Y? is C(O), R% is phenyl, nis 1 and L? is NH-CH_, may be prepared
10  according to the process outlined in. Scheme 19.

x
cl ~ NO:
H (0] NH
N l o
R2 (R
(DIV)
J\/C J "_NOZ "
(R‘°)a
(DXXN)
J ""'NH2 Lo -~
(DXXIV)
(R’°>a
(OXXIIN)
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12 (Rto)a R61R7 R che )

formula (DXIlI1), prepared as in Scheme 15, is reacted wth a conpound of

formula (DXX), wherein R6 and R7 are as previously defined, %?gﬂy g@}vent
a

such as DMF, DCM DCE, and the like, in the presence of an

acetic aci Woomeéand the |i ke,

In the presence of 20 an a&duiusensaosmsuch as

TMOF, nol ecul ar sieves, and the like, in the presence of a reducing agent

such as sodiumtriacet oxyborohydri de,
PCT/ U SO |
correspondi ng conpound of formula (D&XI). The conpound of fornula (DXXI)
is cleaved fromthe solid support wt
trifluoroacetic aci

/51096 cyanoborohydride, and the like, to yield the

sodi um 53 21 MAY 2005 WO 112/ 40466

cl eavi ng cocktail such as 25%

[ RY oet hane, and the
Fgu (I'r). Conpounds of

R3

like, to yield the
Formula (1) wherein 1 iSO —¥y>is C(O,
I's phenyl, nis ' repared 10 according to the
process outline S¢5|ene 19. I-(|:\0°j\lH J Ncr~ R2 (R10)8 (DV) (DXX1l) 54
2 7 MAY 2005 )
(DXXV)
R*
4
J —-NH
Rm)a
(Is)

10

15

20

Scheme 19

More particularly, a compound of formuta {DIV), prepared as in Scheme
13 is reacted with nitrobenzoyl chloride, wherein the nitro group is bound at the
2, 3, or 4 position, in an amount in the range of about 3 to about 8 equivalents,
preferably about 5 equivalents, in the presence of an organic base such as
pyridine, TEA, DIPEA, and the like, wherein the base is present in an amount in
the range of about 3 to about 8 equivalents, preferably about 6 equivalents, in a
halogenated solvent such as methylene chloride, chloroform, and the like, to
yield the corresponding compound of formula (DXXIl).

The compound of formula (DXXII) is reduced by treatment with a
reducing agent such as tin(ll)chloride, NaBHs, ferric chloride, and the like, in an
organic solvent such as DMF, N-methylipyrrolidinone, in the presence of about
1% by volume water, to yield the corresponding compound of formula (DXXI).

The compound of formula (DXXIil) is reacted with a suitably substituted
aldehyde of formula (DXXIV), wherein the aldehyde is present in an amount in
the range of about 5 to about 15 equivalents, preferably about 10 equivalents,
in a soilvent mixture such as DCE/TMOF, DCM/TMOF, DMF/TMOF, and the
like; then washed with an organic solvent such as DCE, DMF, and the like,
preferably DCE (to remove excess compound of formula (DXXIV)); and then
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: fTene 19 o NvoTe patere

formula (DIV), prepared as in Schene 13 is reacted with nltrobenzoyl

chl oride, wherein the nitro group is bound at the 2, 3, or ? 3008 i on,

an anmount in the range of about 3 to about 8 equivalents, Z) erably about
5 equi valwghgsssd the presence of an organi c base such aacwpsmudome TEA,

DI PEA, and the |ike, wherein the base is present in an anount In 10 the
range of about 3 to about 8 equivalents, preferably about 6 equivalents, in
a hal ogenated sol vent such as nethylene chloride, chloroform and the

l:ioﬁgouag ofI 7 gﬂ'ﬁ*@i%@ﬁwq&gh{%ﬁcedﬂégﬁ(%\gﬁ h!adr%“ ?Mn{ogmn 'he)@ﬁ'é ng agent

L i gttt st o,
abgut 1% bysolxg Mﬁecwbw@@rp@?’a %ﬂ‘g%&ﬁfee ‘bé{ﬁgf §8ﬁ§?‘§f f or mul a
Subst | t Ui e BHn R (DR B v . uherel ot L:daYMdteEyges:ﬂst o edent
in an aount i n Théxcompoygrd offfoamuda(D d‘%ﬁ'@él’quoﬁh@rf’vﬁﬂ"gﬁt"g?o Ma¥er abl y
DL TNDE, © o BB dhopell s 3s 381 EEA I DICH, Snd R BT TR

DMF, and t heoriddponding cfmpainidyof BOBuUia (s).enove excess conpound of formul a
(DXXI'V)); and then 55 2 7 MAY 2D95 WD 412/ 40466 PCT/ US01/51096 treated with
a reduci ng agent such as NaBH(OAc) 3, in an anount in the range of about 3

to about 8 equi V%EE&EQ ﬂfeeéoﬁimhuomﬁmulé(lenwmahmmedwmmanm| c
sol vent such as ch l'oroform and tg ! )éf lﬂéthelcg‘EjI Orb‘iﬁﬁondl ng
conpount? of chiloride,) mcqmw)do & cpmerYn )!EW ulag aved

f th SéHéelc DCM
and the. 11 Keuch 3¢ SPabietipid, E%P?da@?é’ﬁ“?ﬁcwﬁﬂ‘ﬁs“ﬁ?@g?nmm:ff"s“) i

Optional ly, ongmnc:bmﬂ)suuh as TEA; DINEA (nywmesandrthm@fe iradhalegeneted an acid

(1gi |h|) ori de, @ SCIRA U r2lhylehe chididd! dickRsbdthafd, arf RTRBURFufthef O MUl 2

substituted the terminal secondary amine group.

15
Compounds of formula (1) wherein mis 1, L' is CHz, Y* is C(O), R is
hydrogen, Y?is C(O),nis 1 and L2 is C(O) may be prepared according to the
process outlined in Scheme 20.
A {
3
o9 JN i R")l\CI a
O/‘\N | W (DXXVII)
20 (DV) '
X
R3
N | 0© "R HN o
I 10 (R )a
R2 (R )a (“)
(DXXVII

Scheme 20
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such--as—acetyt—chtorTde;,—berzoy—citoroe; .
an organi ¢ base such as TEA, DI PEA, pyridine, and the like, in a

hal ogenat ed solvent such as nethyl ene chloride, dichloroethang Mﬁn@ﬂf} he
like, to further substituted the term nal secondary am ne gr

Compounds afobhnaasl 2 (1) wherein mis 1, L' is CH2, Y is Q@g.;ﬁims
hydrogen, Y2 is C(O, nis | and L2 is C(O nmay be prepared according to
the process outlined in Scheme 200 0 0 HON~ R3 Ra~Cl | N W(DXXVlI )
R2 (Ra )a 20 (DV) 0 (DXXVIl1) Schene 20 56 WD 02/411466 7 7 MAY 206
PCTIUSO | /51096 More particularly, a conpound of fornula (DV), prepared as
in Scheme 13, is reacted wth fine nesh magnesium netal, preferably in the
presence of amoaéldaﬁic\a!%rs'uafcoaa)onndof tdmmla (DY), prepared as in Scheme

tetraki s(triphenyl ph |l ad b
e T B featied vgt et BrRares L matal pfaAB e bisgangd 8f T R0 Y
tenperat ur, gauﬁ.bﬁ%uentastﬁn? Bhibiidé QetralasiripReasiphiosphifa) pdﬁdndn@(oyrat ion, and

t hen reacte a sultab substltut ed aC| d chloride, a co ound of
fornul & (Brekthellke, poefgzrablyizm@h&ndﬁe w;ﬁifHaﬂMe by

support i e BLGGHRE Ty A W st e e 1
met hyl ene f@riation Ognd tﬁaﬂi'eaatw Withaa suitably aubstituted acidhchlatide,éhperature, to
yreld the c%t%rp&elg OP P Ia (DXXV11), to yield the corresponding compound of
formula (DXXVIII).
10 The compound of formula (DXXVIHi}) is cleaved from the solid support
with a cleavage agent such as 25% trifluoroacetic acid in methylene chioride,
DCE, and the like, at about ambient temperature, to yield the corresponding

compound of formula (It).

15 Compounds of formula (1) wherein Y' is C(O), mis 1,L" is CHz, Yiis
C(0), R*is phenyl, nis 1 and L2 is NH-CH;, may be prepared according to the

process outlined in Scheme 21.

O\/O _
H N---
\O\ 2 CHch;,

(DXXIX)
H
Q_oN Halogen— CH,R*
T 7 XXXI) -
O
H,C
© 2" CH,
(DXXX)

R\l 0 R“\ o
O\/OTN 0 — QLo N OH
l T
. 0 HZC\CHs o

(DXXXN) (DXXXH1)
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conpoun : .
Is 1, L' is CH, Y2is C(O, R3is phenyl, nis 1 and L2 is NHCH2 may be
prepared according to the process outlined in Scheme 21. NO2 97 9\HA® ~ O
1 CH3 Hal ogen--CH2R4 (DXXXI) OH 20 (DXXXI'l1) (DXXXI'l1l) 57 27 MAY 1005 WO
02/ 411466 wiDix%edds Ra 1 HN 5 (Ra)a |2 R OI/X~-NeR Scheerakofsihd/S01 /S
14196 More particularly, a coomercially available resin of formula (DXXl X)
is reacted with a suitably substituted am nobenzoic ester, (wherein the
am no
o)

/N _>_O\
HN CH,CH,

o Oy @*ﬁx \)k

(DXXXIV)

(DXXKV) (R‘°)a
Hac
1\ R2
T \O/LL/\X \)l\ T
(DXXXVI) (R"’)a
o)
\[r \O)\L \)‘\ R
(DXXXVII) R"’
HN
L x\/u\ R
(lu) (R“’)a
5 Scheme 21

More particularly, a commercially available resin of formula (DXXIX) is
reacted with a suitably substituted aminobenzoic ester, (wherein the amino
group is bound at the 2, 3, or 4 position), wherein the aminobenzoic ester is

10 present in an amount in the range of about 5 to about15 equivalents, preferably
about 10 equivalents, in the presence of an additive such as HOBT, N,O-
bis(trimethyisilyl)acetamide with DMAP, and the like, wherein the catalyst is
present in an amount in the range of about 3 to about 8 equivalents, preferably
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group |Is bound a ;

Is 10 present in an am)unt in the range of about 5 to aboutl zf; gwjzpﬁf]l ents,
preferably about 10 equivalents, in the presence of an addit L

HOBT, N, O bis(trinethylsilyl)acetam de with DVAP, and the |ike, whereln

t he cat al ysvObp¥4o4gr esent in an anount in the range of aboupcBusvdsaiegut 8
equi val ents, preferably 58 2 7 MAY 2005 WD 02/40466 PCT/USU | /S 1096 about
5 equivalents, and in the presence of an organic base such as DI PEA, TEA,
pyridine, and the |like, wherein the organic base is present in an anmount in
t he range of

equi val ent s, a"tilbgﬂg %g}@éﬁgﬁ&ﬁrtgg?t%sh%@awanwl\/g&%DCNF#ﬁgm (?HQE "1 ke,
preferably 5 TRAIpyRing, apdshs ke, whargin tha ojganie base iscpresestio adiampountripound

base such as TREA98 ORGSR UBEuENS ROUTHshs. Brelplay pSREIFeuilaiehed. The "

base is presdita dolventmigmaisiich 8 DONM/NMPBOM/THFOdhd 2né hképrsferably

vl BB s AR ek ol S bRl corind oo "

equi val ents gbhxggonpound of formul a (DXXXI) wherein R4 is as previously
defi ned, pref erabl_ly about 10 eﬁgl val ent s yi el d the correspondi ng
conpound of f or mulThe(@rpaund offaenula {BXXQ li)femmﬂlaa(mma)selsslch as

nydr ol yzed i A0 R SRS td 3P N PhordRind BeB 0B3RS 1g2" S, L

i ke, prefera ence o an’'orga
THF, and the dni dmoumtrlaftm edrige ofmﬁut attoabbetrmeqaivaleats préferablyeatsstt Gf about

25-80 C, ferably at. about  55C dj d of
Formil a (Booteiientiin B bank foent sl e oMEIP) S He bz eaa than n o
sui tably 20 &ab@tbuwm@b&nmemupiste le%té%&r\ﬂkouhd\oﬂbﬁn@hesence of a

coupling agent such as DI q and pref erabl

HATU DI PEA, i(RXa&D), sehesein R '§I%$é?F?Vi§H%|M d&ﬁnmfehmb!y apaut ifhequwlents
preferably N f formula (DXXXV).

The comound@?‘%‘%%ﬁ&%%gf ydr gv?t H?aqueous base 25 such
as NaOH, sodi um cémgammmund omlal(ﬂ r)tﬁmolwemm an aquebues base

15 such as NaOH, sodium carbonate, and the like, preferably NaOH, in the
presence of an organic solvent such as DME, THF, and the like, preferably
DME, at a temperature in the range of about 25-80 °C, preferably at about
55°C, to yield the corresponding compound of formula (DXXXIII).

The compound of formula (DXXXIII) is coupled with a suitably

20  substituted compound of formula (DXXXIV), in the presence of a coupling
agent such as DIC, HATU/DIPEA, and the like, preferably HATU/DIPEA, in an
organic solvent such as DMF, NMP, and the like, preferably NMP, to yield the
corresponding compound of formula (DXXXV).

The compound of formula (DXXXV) is hydrolyzed with an aqueous base

25 such as NaOH, sodium carbonate, and the like, preferably NaOH, in the
presence of an organic solvent such as DME, THF, and the like, preferably
DME, at a temperature in the range of about 25-80 °C, preferably at about
55°C, to yield the corresponding compound of formula (DXXXVI).

The compound of formula (DXXXVI) is reacted with a suitably

30 substituted compound of formula (XI1), wherein R' and R? are as previously

defined, in the presence of a coupling agent such as DIC, HATU/DIPEA, and

the like, preferably HATU/DIPEA, in an organic solvent such as DMF, NMP,
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DVE, at a tenperature in the range of about 25- 80 C preferably at o]

55C. to yield the corresponding conpound of fornmula (DXXXVI). 7 TH&Y l@gpound
of fornmula (DXXXVI) is reacted with a suitably 30 substituted conpound-of
formul a (XWO)0/4serein R and R2 are as previously defi naT/useishmes
presence of a coupling agent such as DI C. HATU DI PEA, and the I|ike,
preferably HATU DI PEA, in an organic solvent such as DMF, NWP, 59 27 MAY
2005 WO (12/ 40466 PCT/USO /51096 and the like, preferably NMP, to yield the

cor r espondi ngn&%@m@?r&é ralbly NWAR, to(yiBfOMe cdntespbREingUEapahdbt fofthll! 2

(DXXXVI'l) is cleaved Tromthe solid 'support wth an acidic cleaving
cocktai |l suctP¥XX¥U¥ trifluoroacetic aC| din methylene 5 chloride, to

Id th |
Theroin v Cand: vo e kBReBIRRRY fiinflia (GIRX\VA) kel dRavelRA RS 3o slsber! # (1)
Eor res popdi nwubcammmdidcmhvm?udkﬁl(éﬂdwuehenﬁtlé%mnﬂdorci%cmlcwbmiremmrﬁ O wth

awesson ne -
di t hi a- 2, @'ﬁe@%&wﬁ@aﬁ 'c'i‘?%ﬂﬂ ??m?éﬂ")"?‘ﬁ@ﬁﬁwglér{w' of a solvent such

as tol uene xyl ene, and the |ike. Conpounds of fornula (1) wherein one of
Y or Y2 is C(S) may be prepared b3/ reactlng sui tably substituted
i nt er medi at e, vvhegémﬂoﬁﬁés of foyrmuda (1) wherain & apd *are arB S{(S) may bagent , in

the pr esencepfgepspong+' YéDdHtm Y68 ﬁe%éoé@h?%@ﬁpoﬁﬁd gf‘@rmﬁlﬂj%%eﬁé ! ;g

yield the co ng |n erne
t hen further andé(@taregacme(OthrtEaﬂmsseanthZ msw-meﬂ@xwhehy!) pr&acesses

previ ous el d t ound fornula 20 One
ski | | ed Jﬁfx @ﬁ‘aaﬁ'\ﬂfﬂtﬂ"s% t&&ﬁ'gg"f ﬂi’ﬁd%owﬁtﬁgﬁ PgPrﬁﬂ'%e"('lsj‘ Merein R3
i s selected fdigenes prehe! anetheliRd., substituted ar aI kyl, substituted

het eroaryl or substituted heterocycl oal and_th ?{bstl uent on the aryl,

aral kyl , heter oar QP"IPPUHQ‘F ef m&‘%gl) Mergig P88 of | Y Se prepar ed
by~ coupl | "9pfe B?fPeadﬁhgdd 58 aésam@taa mta.%&ateambm.ﬁ raa.e d?rv' or
di i odo- benzo 3 25 ac ui tably substituted plpera2|ne or piperidine
i n the manneX*dsC(0O) with Lawesson's reagent, in the presence of a solvent such as
15 toluene, xylene, and the like, to vield the corresponding intermediate wherein
said Y' or Y? is C(S) and then further reacting the intermediate compound
according to the processes previously disclosed to yield the desired compound

of formula (I).

20 One skilled in the art will recognize that compounds of formuta (1)
wherein R? is selected from substituted aryl, substituted aralkyl, substituted
heteroaryl or substituted heterocycloalkyl and the substituent on the aryl,
aralkyl, heteroaryl or heterocycloalkyl group is <{L2)s-R* may be prepared by
coupling a dibromo- or diiodobenzoyl chioride or a dibromo- or diiodo-benzoic

25 acid to a suitably substituted piperazine or piperidine in the manner as
previously described and then reacting the dibromo- or diiodo- product with at
least 2 molar equivalents of either a compound of formula (XXXV1) (i.e. an R*-
boronic acid), as described in Scheme 7 or a compound of formula (IX) (i.e. a
compound of the formula R*-L2-H) as described in Scheme 1.

30

One skilled in the art will recognize that a multitude of diverse
compounds of the present invention may be prepared by coupling onto the
60



previ ous| ydescribed ant Them TeactTng TNe ar bronp- or ar1000- proouct Wen .
at least 2 nolar equivalents of either a conpound of forrmula (XXXVI) (i.e.
an R4- boronic acid), as described in Scheme 7 or a conpound ‘pf Myl a--

(IX)y (i.e. a conpound of the fornmula R4-L2-H) as described in Schene 1. 30
One skill edwDw2®e6 art will recognize that a nultitude of RFVESHEI096
conpounds of the present invention may be prepared by coupling onto the 60

.2 7 MAY 05 - WD 02/40466 PCT/USO 1 /51096 (Rto)a N -. ,.., noiety the
-(L')rn-Y-NR R2 and -Y2-R3-(L2)"R4 portions of the conpound, by

sel ectively conbiningthe steps for coupling the desired Y -NR R2 portion
with steps for coupl ié{]g the desired -Y2-R3-(L2)n-R4 portions. 5 The present

i nvention therefor ides 'a nmethod of treating nervous system
di sorders in ﬁp@)m.Ectjn need t hereof which conprises adm nistering any
of the conpouhds™as. def4ned herein in a quantity effective to treat said

di sorder. The corrpourﬁh may be adm nistered to a patient by any conventi onal

route of adm ni stratven, J L g 1 2| Al ehat _bh oral,
10 subcut aneous, int rawsﬁé@%&?ﬁé irtgt)r""gﬂclleyrprgya aallr'l‘g1 gaﬁeggg’? §I bbﬁﬁg‘g%meti ty of
t he conpoundcampobind, byeddieatively eombiningdhe stepsfoneoupting theydesinedd(ls dmder

wei oht - The Y SOEREC ARaN Vish SepS R ing B HBFted 3 A B S st ons 15
conprising one or nore conpounds of this Invention in association with a

pharmaceutical |y acceptable carrier. Preferably. these c g})o itions are in
uni't dosad®e forms Sheipresent igypation therelose Peoy I%g‘,ew eaLng NeRAUSs |

sterile pare %ﬁéﬁ.}p %%&Jgg}é fﬂ“assdbﬁ]ecﬁli'ﬁ N8B itREIBof WRICR cBMPRSEPE@MIrSteling i d

sprays, drops, aut ol nj ector devi ces or _su€|rot{)o§|tor|es; for oral
parenteral , | ahy ahtreatom@cunsistasidefioer hareinda @-quantity afiestiventa 5ot sid f or

composi t1 on npoRerr gy may B adrihisitea © hpaligh oy eitentiona
once-mont hly aslith 'bif adfiis@ation! includitegybut notlimited to, inttaveseus, oral,
10 subcutaneous, intramuscular, intradermal and parenteral. The quantity of the
compound which is effective for treating a nervous system disorder disorder is
between 0.1 mg per kg and 200 mg per kg of subject body weight.

The present invention also provides pharmaceutical compositions

15 comprising one or more compounds of this invention in association with a
pharmaceutically acceptable camier. Preferably these compositions are in unit
dosage forms such as tablets, pills, capsules, powders, granules, sterile
parenteral solutions or suspensions, metered aerosol or liquid sprays, drops,
ampoules, autoinjector devices or suppositories; for oral parenteral, intranasal,

20 sublingual or rectal administration, or for administration by inhalation or
insufflation. Alternatively, the composition may be presented in a form suitable
for once-weekly or once-monthly administration; for example, an insoluble salt
of the active compound, such as the decanoate salt, may be adapted to provide
a depot preparation for intramuscular injection. For preparing solid

25 compositions such as tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, e. g. conventional tableting ingredients such as com
starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate,
dicalcium phosphate or gums, and other pharmaceutical diluents, e. g. water, to
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of - - "

provide a depot preparation for intranmuscular injection. For preparing
solid 25 conpositions such as tablets, the principal active j Z?fﬁgdugm S
m xed with a pharmaceutical carrier, e. g. conventional tab r‘

I ngr edi ent wosaecihdgas com starch, | actose, sucrose, sorbitocT/osuRigest eari c
aci d, magnesi um stearate, dical cium phosphate or guns, and ot her
pharmaceutical diluents, e. g. water, to 61 27 MAY 2005 WD 412140466

PCT/ USO01/ 51096 form a soI i d pr eforrnul ati on conposition containing a

honobgeneous i xt ure,.of ound of [ N\ ' :

phar maceuti c g‘-]P'rfya éeﬂg o % Pp °°FW8P'L‘8‘? Cgvﬁifﬁ‘% gf‘&J 6#%6‘%@83 ?‘ﬁé@@e of
preformul at i @reopiouafd &f meSpragenthmenQﬁtasphaﬁna@ummadcbptabtdﬁsalact ive
ingredient is dispersed evenly 5 throughout the conp05|t|on so that the

conposi ti on Migfe WMlW@DB@W%@@VE ﬂFWaB‘EI@JQPF‘P%'I‘P@%?Fve dosage forns
h t b| t
s thon subaroganebiis At fiBGatingtne etie ipRedibnis hcebbd evepil coTEDS! {1 O

cont ai ni n§ ftttunughm\n thbaualmﬂsﬁiﬁbmsy that theecompasition maglbedeadﬂy subdividedhr esent
I nventi on. t abl W Ll s of. the n A n coat ed
or ot herwi se @8@883@683 gt ep?%%ﬁg(?efoﬁnﬁﬁgtgbis ﬁ‘ag’?%g‘a‘? %%’8‘? gs"ﬁ%é t@§ant age
of prol onged sgfid pfEfornatation aBRIpdsitibh és thehlstibdivided into erihdosagerfoirasofin i nner
dosage and an outer dosage co the latter bhel the formof an

envel ope ovethq W@efWPedﬂWﬂg\%ﬁ%&Wﬂﬁ)ﬁ@'ﬁ‘té%ﬁp%é OiagéB&PBV\?cFQW ®an
enteric |ayegq rgrg@a.sht aﬁfh%eﬁretsenﬁﬁ%rﬁiond 'T%rthﬂﬁisaéﬂ il bfthetovbPedthoBiidh and

permts the inher conponent pass Intact 1nto the duodenumor "to be
del ayed i1 r@aammomed@m@:grwcﬁe mmundedé@nmédmg@@sam farocaffardingr i c

| ayers or co n cl f ric acids
with such Pﬁg\éﬁ'gggé%éﬁzﬁglﬁ%éﬁ %%td);/l'r a gg‘ﬁ"\% Hﬁp q‘%uqrgﬂ l é'(éz;[:get ate. 20
The Li quid ftvbmprisg minnbaﬂbeagmamd anoutwsio‘sagmsombohwt thecdlatiadt beulnggnt i on
may be incorporate r admi nistr n _ora netlonlncue
aqueous sol (¢ PQBF'?F’?IOé{?B\tﬁ‘Pgﬁ"%Vr J];Sé q‘d%ﬂ?ﬁ'*%ﬁs 7 P8 uspensi ons,
and flavour e%epsmtéé byn shiehic Rilieh Which defves oTesist ﬂrsir&@él'éﬁ@ﬁ urothb sesane
oil, coconut oil or peanut oil, as well as elixi FS and sim

phar macedS cAfornash éﬂ@?e@#ttﬁ% innepcompPaRRnt e Rss intactiniothe HQ%W & for
aqueous suspgupeYetayddinl dibasey ™ Baildty of material can be used for such enteric

layers or coatings, such materials including a number of polymeric acids with
such materials as shellac, cetyl alcohol and cellulose acetate.

- 20 The liquid forms in which the novel compositions of the present invention
‘ may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, aqueous or oll suspensions, and flavoured
emulsions with edible oils such as cottonseed oll, sesame oil, caconut ail or
peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
25 dispersing or suspending agents for aqueous suspensions, inciude synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

Where the processes for the preparation of the compounds according to
30 the invention give rise to mixture of sterecisomers, these isomers maybe
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
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and Tatural gums - SuciT as tragacantm, acacra, argrnate, dexwran,  soaram. oo
car boxyrnet hyl cel | ul ose, nethyl cel |l ul ose, polyvinyl-pyrrolidone or gelatin.
Where the processes for the preparation of the conpounds accdiith@lio 30
the invention give rise to mxture of stereoisoners, these isoners may be
separ at ed lwooumsenti onal techni ques such as preparative dHoTowsat/egwaphy.
The conpounds nay be prepared in racemc form or individual enantioners
62 2 7 MAY 2005 WD 92/40466 PCT/U S41 /i 1 W96 nay be prepared either by
enanti ospecific synthesis or by resolution. The conpounds may, for
exanpl e, be rgg |Bé5|§i'ehafed dither by enamiv3pBEifie spmthbsisr Dy resdiuidrnViRg d

t echni ques, such as the formation of diastereonerjc pairs by salt
formation witeompowds ®ayi for axample. be resolvegddptotheir component énantiomers

-)-di-p-tolu ' i o 7 ic acid
1£0I) I oweg by f(ﬁ%ga?g%gq {eéa'f‘@%‘ g:f,ls:ijlggta ?gﬂé ?n"é{aﬁ)r”éé’gﬁ'&ggé{?%ﬁgﬁé pt5 ﬁ&é?’? trs%?at base.
The conpoundsformatioh sithian opticallyactive\acid, suamas ¢+)-dip-toluayt-Brtadade acidest er s

chi Tl ausd | SRGOF Rrler iRV JE R A rBRRAZY FRyBa ElBICu et
chiral HPLC crigefBratith dodié fige BAse.0Thé Bempoandsery disy beresoNedt bypn of the
conpounds of the resent invention,

P | It nay be Pece ary and/ or desirable
to protect sefsmafios °5¢'35w¢%eﬁﬁﬁﬁf§®ﬁ°§rf9 'Qi’f'eié)é_cﬁiﬂ"@f@g@@h&ncer ned.
This may be a5iidrufith Bd rdRGER op ine HPAIRI! ARERIEEGEN MheddhiRundach as

t hose descri be rotective 15 Groups In gani c- Chem stry .F. W
McQOni e, Pl enumalrbeseesolved Bisingredchiml WPLG eadwang, P. G M Wits, Pr otective

G oups i gani c Synthesis, John WIley & Sons, 1991. The protecting
groups may be renpved at a conveni ent subsequent stage using nethods known

fromthe art. 20 Tharingbahydf thk pgroesssis forepraparation of thet compbisesdsfithelescr i bed
In the present invention r | so_be carried out. i a, pharmageut i cal
conposi tion CBWPPE‘W@"“%&H %?ya]??lgeﬁ%sr?ﬁfy O%ge%'@ﬁ%g’g’rﬂﬁ%éﬁﬁ"ﬂﬁ‘ép or

phar maceut i Cakéact'aéw?%hirea frthe molddifesPtuticentedl) t ThigIma0b® ashibved byay
cont ai n between a:bout r}g‘gaﬁ? 10Q0 g%,upgref rably about 10 tq_500 .ya, of

the conpound, Maaasadgopeentionalpretecting t tospdeseibad ip node
of adm ni § r ar Qb il GfdaRfs Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and

T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John
Wiley & Sons, 1991. The protecting groups may be removed at a convenient
subsequent stage using methods known from the art.

20 The method of treating a nervous system disorder described in the present
. invention may also be carried out using a pharmaceuticat composition comprising

any of the compounds as defined herein and a phammaceutically acceptable
carrier. The pharmaceutical composition may contain between about 5 mg and
1000 mg, prefarably about 10 to 500 mg, of the compound, and may be

25 constituted into any form suitable for the mode of administration selected.
Carmiers include necessary and inert phannaceutical excipients, including, but not
limited to, binders, suspending agents, lubricants, flavorants, sweeteners,
preservatives, dyes, and coatings. Compositions suitable for oral administration
include solid forms, such as pills, tablets, caplets, capsules (each including

30 immediate release, timed reiease and sustained release formulations), granules,
and powders, and liquid forms, such as solutions, syrups, elixers, emulsions, and
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Carriers include necessary and TNert pnarmBaCEULT Cal EXCh P eI S, e ot ry—
but not limted to, binders, suspending agents, |ubricant fig vorants,
YR

sweet eners, preservatives, dyes, and coatings. Conposit table for
oral adm nistration include solid forns, such as pills, tablets, caplets,
capsul es Weatminicl udi ng 30 i medi ate rel ease, tinmed rel egsasamdagust ai ned
rel ease formul ations), granules, and powders, and |iquid forn®, ™ such as
sol utions, syrups, elixers, emulsions, and 63 2 7 MAY 2005 WO 02140466
PcTIUSO | /S 1096 suspensions. Fornms useful for parenteral admnistration

compounds, T PRESBNES ERHs uedltbSpdtRRioPataatiRR AR AR e S SHERAS L 1o 1

dose, or themtisions ameli suspdnsiosse nay be adninistered in divided doses of
two, three or four tines daily. Furthernore, compounds for the present
I nvention can be admnistered in intranasal formvia topical use of

suitabl e intr anedinta@iuelyegom@bundsrthe BRABNTRYeRdnInARbE Binibdedk noWN

to those of ordinary Skill" in that art. adm ni stered 1n or m of
a transder nigla siegle daly dose,9y dhetetal daily dosaggemay berddsninisterastinwivided of

course, be [ I [0t ) he _dosage

regi men. Fog&:yr'ﬁiﬁq %@'?F%o%é?gmgbd né '&l‘ 2{%?&@%@. Eﬁg{'ﬁgg&gsruftm %‘Pep | et or
capsul e, t hiavertionican b administered émintranasdl foroowiaitopidalwiselof suitableal , non-t oxi c
phar maceut i cal | 5 acceptabl e inert r.rier such as ethapol, glycerol,
wat er and t'HE_aﬁ‘%_/ Ye%ééo‘@re‘f'? ﬁa%@%ﬁ“ﬁ@@?’? BG{C_BPSH‘@@Z‘E'Q‘QPP Q’é’ﬁ?f’gbl e bi nders,
| ubri cant s, ordin@nn§Kil irAthaO\8rt. 206 b aidAitistefad in'the SorddeN GaksHenAAIMRINSY

i ncorporated Into the m xture. Suitable binders include, wthout

i mi t at1®n, systefpdhe desage aaminisalien wilk of spurse, be cartingoys mikerdhamet a-
| act ose, cqz @gﬁ&ﬁ?hcfmmg@dsagg_ m*gnbetic guns such as acaci a,
I unY ol e |

tragacant h or so ate, s stearate, nmagnesium stearate, sodium
benzoate, sodium acetate, sodiumchloride and the |ike. D sintegrators

D e ot e e e o S B B Rl Bt <
suspendi ng autivdidsyae compgnerittan decbmbinehwits ahluzals iov-toxid pharmdcauticaiyal  guns,
o o) “askplabl Pt o 3005 a Baoh SReetsl%aier 304 the ke, Miroorer:

when desired or necessary, suitable binders, lubricants, disintegrating agents and

coloring agents can also be incorporated into the mixture. Suitable binders

include, without limitation, starch, gelatin, natural sugars such as glucose or beta-

lactose, com sweeteners, natural and synthetic gums such as acacia, tragacanth

20 or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms may include suitably flavored suspending or dispersing
25 agents such as the synthetic and natural gums, for example, tragacanth, acacia,
methyl-cellulose and the like. For parenteral administration, sterile suspensions
and solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

30 . The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed from a
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and sol utions are X J f y

suitable preservatives are enployed when intravenous admnistration is
desired. 30 The conpound of the present invention can allquqpﬁp%%dm ni st er ed
in the formof |iposorne delivery systens, such as snmal'l uni anel | ar

vesicl es, | a¥@@/4mnsi | anel | ar vesicles, and nultilanellar vq@-@lﬁﬂsw%

Li posones can be fornmed froma 64 71 QY2005 - WD 02/411466 PCT/ US01/ 51096
vari ety of phospholi pids, such as chol esterol, stearylam ne or

phophati dyl chol i nes. Conmpounds of the present invention nmay al so be

delivered by t%@ieﬁ;’%ﬁpﬁbspﬁ%liﬂﬁ@.%cﬁ%'ctﬁﬁ#si#ﬂ?é@ﬁmiﬁgg&w dual carriers to

whi ch the conpound nol ecul es are coupl e e co of the present

i nventi on rmay Riopbatidylebelifgsed with sol ubl e pol yners as targetabl e drug
carriers. Such polyners can include polyvinylpyrrolidone , pyran

copol ynmer, p ol yhydroxypropyl net hacryl am dephenol ,

pol yhydr oxyet hyl as Gompounds phiteqiresere invehtorcmap @lsadse @éliviehed By 8Aide of

i nvention y _be ouPI e%@to a ¢l ass of bjiodegradabl e pol ymers usef u‘f in
achi evi ng ?gntwqc&‘a atibodies %f'“ﬁwai‘@gﬁam%? F%WB‘H_BI"&B, CRMPPLAE Maleatddasd,
pol yepsi I on caps ebafié® he chrapding dh e Prakunt iﬁYéHﬁbH ,m%L%Brutehé_qaﬁfﬁgggmor

pol yacetal s, pol ydi hydropyrans, polycyanoacryl ates a Cross

anphi pat hi ¢ blssbiblepglymorsasdtagetatie diugresgigrs.. Saohpolymers caniindlede nvent i on
e i i j : bl Tng g
Godage req meronNEsftoBbhe byal BobQlfiel by GHRRp iR a Y Aridertianphs * °
syste (T di sord q:oly;;\qdlmyplhylfasbar@ﬁ'lid'dm\enal. bymmwnﬁﬁnmwmﬁmsgme&e
i i . to 1,000 t per day. F
oral Sadm 1Pst i RamARA Eesdy s Bnare. B SRR BAS o e s eridvantonfiay or m
of tablets cormexioupleg.to a .dlassbh blddedfad@blediolyners 8ef inl&thieviRd cantibiiadO

mlligrans of the active ifrg)gredi ent for the synptomatic 25 adjustnent of
the dosage to 'PiRasaka dig, fop examplecpeldactiogrid sien gapglactas®, t he  drug
is ordinarily punililoR{ bayrié adias lardf to about
200 ng/ kg of "body weﬁfgﬁftynper Hg?fo_Pre eeré l{{aﬁ?ﬁg&?%&%@g&%&é&, about 0.2
my/ kg to abowolyepangagriiajes ind owssinkeshor graphipathic binck esprdyrnetsiof fr om about

0.5 M/ kg 450 hygrogeis.

Compounds of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever
treatment of a nervous system disorder is required.

20

The daily dosage of the products may be varied over a wide range from 5
to 1,000 mg per adult human per day. For oral administration, the compositions
are preferably provided in the form of tablets containing, 5.0, 10.0, 15.0, 25.0,
50.0, 100, 250 and 500 milligrarns of the active ingrediant for the symptomatic

25 adjustment of the dosage to the patient to be treated. An effective amount of the
drug is ordinarily supplied at a dosage level of from about 0.1 mg/kg to about 200
mg/kg of body weight per day. Preferably, the range is from about 0.2 mg/kg to
about 100 mg/kg of body weight per day, and especially from about 0.5 mg/kg to
about 75 mg/kg of body weight per day. The compounds may be administered

30 onaregimen of 1 to 4 imes per day.
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about 75- ' .

30 on a reginen of 1 to 4 tinmes per day. 65 2 7 MAY 2005- WO 112/411466
PCT/USO | /511196 Optimal dosages to be admi nistered nmay? bMAY il |y
determ ned by those skilled in the art, and will vary with the particul ar
conpound used4isee node of adm nistration, the strength pErubasiovs
preparation, the node of adninistration, and the advancenment “of the™

di sease condition. In addition, factors associated with the 5 particul ar
patient being treated, including patient age, weight, diet and tine of

Evanpl o ar e cet QR Bsedes Bt SRiRere oB i gtRr SRERNIn By s Do
are not int ejjgad iﬁgféiagﬂ?ﬁhdvﬂwéryb&mmammrb@ bumd used, any muale of0 t he

invention set forth e claiims which follow thereafter. Unless otherw se
i ndi cat ed, 'admavistratien, dhe sirength ef thedreparalien e made gf administiation\ard
spectronet er, or (s Mg W% lassd@hted viiHfe

nmol ecul ar wetﬁ‘gﬁﬁ'%‘ erngéf{ggr%%es%%tg an g\%g‘ge 'aseﬁgﬁ |sott%gp| C
abundancé arphrteastpatienteisrtrbatedieclyting patiert agee weight,diet and time/otr omass

Platform LC LC/.M5 npss spect rongt er [ ith an el ectrospray ion
sour ce. EXAI@Q.’E"?“E%"QE@W‘E 1%?@4??%qglaeﬂ'%pd°s\%gs' Pray
-pyridi nytet hynyl ) benzoyl ] - 4- pi perdi neacet am de Conpound 10 Step A: To a
sol ution of 1-benzyl pi peridone (25 g, 0.132 no]), in toluepe (300, , 25 nl -
under nitrogen atTlegwins@aﬂnéﬁs9%8%“@%@%6‘%27‘%’-5 NSt Weso1/ c)t
096 bet j § Héo

(i on i PG, S8 BFS hot ARARBURMESRPAR tiskoribtrud b Ak any Wel

reaction 3 owed to stir at
over ni gH0. Tthe invention set forth in the claims which follow thereafter.

Unless otherwise indicated, 'H NMRs were run on either a Bruker
Avance 300 MHz NMR spectrometer or on a Bruker AC-300 MHz NMR
spectrometer. Calculated molecular weight numbers represent an average
15 based on isotopic abundance and measured molecular weights were
determined on a Micromass Platform LC LC/MS mass spectrometer equipped

with an electrospray ion source.

EXAMPLE 1
20 N-phenyl-1 -[3-(2-pyridinylethynyl)benzoyl]-4-piperdinoacetamide
Compound 10

e

Step A:
To a solution of 1-benzylpiperidone (25 g, 0.132 mol) in toluene (300
25  mL) under nitrogen at RT was added

66



reactionm

rotary evaporation. The resulting crude oil was purified by colum 5
chromat ography using a gradient of 0 to 20% Et OAc/ Hexanes a3 ] MAe2lb uti on
solvent to yield the product as a yellow oil. Step B: To a solution of the
product pr RAPBEM Step A (21 g, 0.081 not) in 10 Et OH (POBUSHERI09%6N a
hydr ogenation bottle that had been flushed with nitrogen, was added

Pear| man's catal yst (palladi um hydroxide, 20 wt. % Pd (dry basis) based on
carbon) (2.1 g, 10 wt. % . The solution was subjected to hydrogen in

Parr shaker ﬁbk??l e Oel te
, and the EMFQ emgﬂgfﬁenﬁmgpgﬁgemp rg’tpié'l (?g@ t8 \CI)@%I Laddht%neqyregr %(%s aI

col orl ess 1Mikiuneivas heated 1G.reflox and allowedto stir atlﬂeﬂqxrmghbr'émr ed in Step
B (16.3 g, 0.09 n. nethyl rd 0 - [ Qi en at 0C
wag addeg trl"%?‘ﬁwm Wafoa"%’?%gﬁ %“%ﬂ??‘(’ﬁ%m@%ﬂ o‘#ﬁggﬂ?g‘%é gﬁl ori de
(13.9 nl), Oyotary@lapordtivh. Hd esultingwredebil wae puiifledvdy goluT and stiffed
par 1 1] ondd BTARlRRArLSNS0B SFent o b L ESBEbiaxaRes R d PG e o
artitioned wer e
gepar at ed a”‘ép‘ggﬁtﬁfﬂ%'tﬁehﬁfﬁfdﬂgﬁ yellggisqd with brine (500 ni), dried over

Na2SOH4, filte and’ concentrated vi‘a 25 rotary evaporation. The crude oil
was then purified by colum chromat ography eluting with a gradient of 0 to
20 %EtOAc/ng{%@? to yield the product as an orange oil. Step D 30 A

m xture of c nd prepared in Step C (20 g, 0.056 nol), 2-

et hynyl pyri di ne (TG golufiorddBthagirpdudBipirertdted jn Step A, (21 g, 0.081 mol) in

e et hyl a0 nEXBERLIOTER iyd Bufrasnefier bt Yttt Foet niaed wihuiegen. 7 vy
7005 PCT/ USI Idsoddiiia p&arilrﬁ&% 'cata?yeﬁ @@élﬁam ﬁmmet Rotf @ Pd vy bHRS)

reaction mxture was all owed coql RT and was then partitioned,
bet ween wat erbasgd®ngaryor){d. 1,9, dQth %). The solutlon was subjected to hydrogen in

a Parr shaker at 50 psig for 15h. The suspension was filtered through Celite .
and the EtOH removed by rotary evaporation to yield the product as a colorless
15 liquid.

Step C:
To a solution of the product prepared in Step B (16.3 g, 0.095 mol) in
methylene chioride (300 mL) under nitrogen at 0°C was added triethylamine
20 (27 mL, 0.2 mol) and 3-bromobenzoyi chloride (13.9 mL), 0.1 mol). The
solution was allowed to warm to RT and stirred for 2h. The methylene chloride
was removed in vacuo and the residue was partitioned between water (300 mL)
and EtOAc (500 mL). The layers were separated and the organic layer was
washed with brine (500 mL), dried over Na;SQ,, filtered and concentrated via
25 rotary evaporation. The crude oil was then purified by column chromatography
eluting with a gradient of 0 to 20 % EtOAc/Hexanes to yield the product as an
orange oil.

Step D:
30 A mixture of compound prepared in Step C (20 g, 0.056 mol), 2-
ethynylpyridine (7.6 g, 0.073 mol), Cui (2 g), bis-triphenylphosphinepalladium

(1) chloride (2 g, 5 mol%), triethylamine (12 mL) and DMF (50 mL) was heated
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(200 m). -

| ayers were separated. The aqueous sol ution was extracted with EtQAc (2 x
200 mL). 5 The conbined organic |ayers were washed with bri\r}g Mﬁ] 0 m),
dried over Na2SO4, filtered and concentrated via rotary evap Yllfon. The
resi due wodO#34més i ed by col um chromat ography el uti ng w poT/USd/51096

Et CAc/ Hexanes to yield the product as a dark oil. 10 Step E: To a sol ution
of conpound prepared in Step D (8 g, 0.02 not) in THE (200 nL) at RT was
added a solution of LiOH (1.01 g, 0.04 not) in water (100 nL). The

reacti on m xafq3po0an aadéawplretseu@tﬂubeabrm: crmeé Pde@tibn niikRirs Wagldilewed Was
acidified by the addition of citric acid 0.04 not) and extracted with

15 Et OAc (2Xeomolio RTand vba%mncparﬁwed/mwgen water(200Nak)sand EtQAC er ed and
trated t k oil.
o E et P e panEnaicioifion fak sfibied HodCHRS 215 el 0) ' | 50
met hyl (raﬂne chgre sbpa(rétéld Mhe mueﬁgsawﬂlgnmaymg[ame@i_wﬂhcﬁlled}cgixmomu I7 31-
0.018 - tri am ne ) . ut | s cool e
Do T0c arlr ¢ HamcHBint O s waraweshes it rine (Ao 0f i) et Bierea The
reaction ni XNuxmmae@hla?we@brk@nwaféa vig rﬁﬁﬁ%pﬁiﬁtlcﬁi | The fedidie wds M n.  The

0]

nmet hyl ene chl ori de was renoved I n vacuo an the resjdue was added Et OAc
25 (300 ni). pqrrr@ddwmnmnwmma@srm elutinewithil: hEMPArEexapes fa yielddhe ed

over Na2SO4 E |concentrated via rotary evaporation. The residue
was purlfle%r y co urm C r'omat ography eluting with 1:1 Et OAc/ Hexanes to
yield the t|tIe product as a brown oil. 30 Step G To the crude product
prepar ed, | ,3?& F was added EtOAc (100 ni) and 1 N HCl in diethyl ether
(15 nmL, 0715 p§ The volatiles were renoved in 68 2 7 MAY 2005 WO

02/ 40466 PCT/ USO153L6ItiaAw? comuhaqmmuwste;sol (8, D02 chobMe THFRACUUM t O
élle!gg t1h§4t I(Eﬁl eggﬁ)ngt%ﬁny@@dd;d;%glupgn of L:HE-NVRO{ g, 8 OIXHZQI) in wogr (100
mL). The reaction mixture was allowed to stir at RT overnight. The solution
was acidified by the addition of citric acid (8 g, 0.04 mol) and extracted with
15 EtOAc (2X200 mL). The organic layer was dried over Na;S0y, filtered and
concentrated via rotary evaporation fo yield the product as a dark oil.

Step F:
To a soiution of compound prepared in Step E (6 g, 0.017 mol) in
20 methylene chioride (150 mL) at RT under nitrogen was added aniline (1.7 mL,
0.018 mL) and triethylamine (4.8 mL, 0.035 mol). The solution was cooled to
0°C and then isobutyl chloroformate (2.8 mL, 0.02 mol) was added. The
reaction mixture was allowed to warm to RT and was stirred for 30 min. The
methylene chioride was removed in vacuo and to the residue was added EtOAc
25 (300 mL). The organic solution was washed with brine (300 mL.), dried over
Na,S0,, filtered and concentrated via rotary evaporation. The residue was
purified by column chromatography eluting with 1:1 EtOAc/Hexanes to yield the
titte product as a brown oil.

30 StepG:
To the crude product prepared in Step F was added EtOAc (100 mL)

and 1N HCl! in diethyl ether (15 mL, 0.15 mol). The volatiles were removed in
68



11-1), 1.95 {d; J =081 WHz, T+ —2rtr=—z222=(mr—tri—2"

Hz, 5 2H, 2.95(m 1 H), 3.21 (m 1H),3.69(m 1 ,465(m 1H)
7.10 (t, 1 H J =2.24, 3.39 Hz, 1 H, 7.31 (t, J 319 3”7%&?95\]3

2H), 7.55 (d, J =1.29 Hz, 2H), 7.62 (d, J—016Hz

7.82-7.86 (Wapn4med), 8.05 (m 1 H, 8.26 (d, J =0. 90 Hz,péT,bigm,@oﬁ4 ( J
= 2.58, 2.70 Hz, 2H), 8.87 (d, J= 0.1 Hz, 1 H MK 424.25 10 EXAMPLE 2

N- phenyl - 3R-benzyl 4-[ 3- (2- pyri dl nyi et hynyI ) benzoyl )-1 piperazi neacet am de
Compound 203 15 Step A: N-(tert-Butoxycarbonyl)-D phenyl al anine (2.00 g,
7.54 mol) wagcudiandahy esultantsalid dindd evep ( y’

(1.91 g, 18.85 nTnoI) andtat hedrf ?jsobutyl ?ﬁ%g?‘@?&ym‘% (faﬁe)tmf %gﬁw.{fﬁg%l nmol )
were added afdHEhsalt.sol ution was stirred at room t enperature for 10

Rted and the i xt o QMR B88¢ et (B085 4 €239 L 258 100" (A0 81 e o
(0N 50 e S‘Q?’emmeﬂxﬁ:'ﬁ‘zs?m oF (. THR ROPLE [Piobaegis actd
gr gan: c ggagé)'ﬂaia% r‘lf‘paﬁgd (Mintidh 3%§8u@?h1 1k9).24.651(6m | s 76010 (tikhJvas

= 0
Lempor atur e PRl ERoha TRk =AY BYSH 1r8i90el. 1l ot T
PCT/ |UStO| (L)Jﬁ |O dybremdéﬁzxxdcdruwadizpewn iité'sa(syﬂﬂ) (i/.\BOb-VIBGVﬁn ,AH)WBD5dns, st ed in
go?loeg in anf8 isg$6¢)%]e$gg‘$ﬁ§?£é4mﬁtg t%égggl?%?ﬁ v%‘ﬁ?’g'i‘ﬂ:téiﬁaﬁ ﬂ@’ t he

occasi onal additi tdH é2426but anol . The reaction was then cool ed and stored
at -20C gernl ght. The 5 resulting white precipitate was collected by
vacuum fittration to yield the diketopiperazine product. Step B: (As
described by Jung et al. in J. Og. Ea&MPLESSS, 50, 4909-4913)

N-phenyl-3R-benzyl-4-{3-(2-pyridinylethynyl)benzoyl]-1-
piperazineacetamide Compound 203

15 Step A:

N-(tert-Butoxycarbonyl)-D-phenylalanine (2.00 g, 7.54 mmol) was
dissolved in dry dichloromethane (50 mL). Triethylamine (1.91 g, 18.85 mmol)
and then isobutylchloroformate (1.03 g, 7.54 mmol) were added and the
solution was stirred at room temperature for 10 minutes. Glycine methy! ester

20 hydrochloride (1.14 g, 9.05 mmol) was added and the mixture was stired
ovemight. The reaction was poured into a separatory funnel and washed
successively with aqueous hydrochloric acid (1.0 N, 50 mL), saturated
aqueous sodium bicarbonate, and brine. The organic phase was concentrated
under vacuum to a coloress oil which was dissolved in formic acid (100 mL).

25  After stirring for two hours at room temperature, the solution was evaporated
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10 The di ket opi perazine co ' . —

was added to a stirred solution of borane-THF (1.0 Min THF, 31.3 nL, 31.3
mmol ). The reaction was stirred for 4 days at room tenperagrNYdil -t hen
guenched by the slow addition of aqueous sodi um hydroxide (1.0 N). The

sol uti on wa¥OBHMeSct ed with di chl oronet hane, dried, concengartsisisgger 15
vacuum and chromat ographed (silica, 10:90 nethanol : di chl or onet' Harie)” ™ to
yield the (R)-2-benzyl pi perazi ne product. Step C. The conpound prepared in
Step B (0.354 g, 2.01 mmol) was dissolved 20 in dry THF (10 niL). Potassium

tert - but oxi daynir fadfur 1 bfovide & Yelibw of which WERlssiRBa M 438 of B

solution was stirred at roomtenperature for one
2- Br onp- N- phétjanat é8GimiLd @angaolbiete ¢50 ML)l Themhixtue svasdstiiddtiwaghe  sol uti on.

After about t i Luted with diethyl eth d
wat o The. sanibRrad A%k B HE JoliRR Cupibaftaedby e ndsastingl saiion gani ¢
25 sol ution whg-litamsl, merr@aaﬁzsra?vaelthﬁ%&é&@ﬁ@&&ﬂé@@hﬁbc@i&m@gi i@\% >

di chl or met_hane: net hanol) to yield the product as an off-white Step
D:  3- | odoBenZesuiting-white prepipitate svagcolipeteyl byvaceumtfityatjorptoryield the (0. 923 g,

30 8.95 mmol )d‘%@%%%?@%fﬁﬁacém ution of triethylamne (4 nL) and DVF (4

m). N2 gas was ough the solution for 10 m nutes. Bis-

tri phenyl phosphi nepal l adium (I11) chloride and copper (1) iodide were
added. 70 2 ééel\@ﬁ 2005 WD 02/ 40. 166 PCT/US01151"6 The sol uti on was heated
to about 150 tder reflex overnight. The reaction was cool ed,

concent r at ed (A@d@écﬂb@qtbyuﬁ%émm J. OFy: CHbmU 18855 Gid g 3)acet ate (100

nm.) and shed with brine. The organic solution was extracted w th aqueous
sodi um h;aﬁr oxi de (e diketopippraziner¢rmpanst prepangddn Ster vy 64D & 33 e

i hi or onret hArtnah §R8 Gl o sththd Hiltori oI THE GH HEHT M, i e o
the product &3.mmabnThpuasstion Kasstired for 4 days at room temperature and then
quenched by the slow addition of aqueous sodium hydroxide (1.0 N). The
solution was extracted with dichloromethane, dried, concentrated under
15 vacuum, and chromatographed (silica, 10:90 methanoi:dichioromethane) to
. yield the (R)-2-benzylpiperazine product.

Step C:
The compound prepared in Step B (0.354 g, 2.01 mmol) was dissolved

20 indry THF (10 mL). Potassium tert-butoxide (1.0 M in THF, 2.21 mL, 2.21

mmol) was added and the solution was stirred at room temperature for one

hour. 2-Bromo-N-phenylacetamide (0.516 g, 2.41 mmol) was added to the

solution. After about 5 hours, the reaction was diluted with diethyl ether and

water. The solution was extracted with diethyl ether. The combined organic
25 solution was dried, concentrated, and chromatographed (silica, 95:5

dichlormethane:methanol) to yield the product as an off-white solid.

Step D:
3-lodobenzoic acid (1.48 g, 5.97 mmol) and 2-ethynylpyridine (0.923 g,
30 8.95 mmol) were added to a solution of triethylamine (4 mL) and DMF (4 mL.).
Nz gas was bubbled through the solution for 10 minutes. Bis-

triphenylphosphinepalladium (11) chiloride and copper (1) iodide were added.
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10 To

I n dichloronmethane (1 nmL) was added triethylam ne (0. 008 g. 0 083 nmol ) and
then oxalyl chloride (2.0 Min dichloronethane, 0.033 ni, 0.06G 12005 The
dark solution was stirred at roomtenperature for 2 hours and then the
conmpound prwpanasissn Step C (0.017 g, 0.055 mmol) was adde@c/URgi/Lgesct | on
15 was stirred at roomtenperature overnight. The reaction was transferred
directly to a preparative TLC plate for purification (5:95

met hanol : di chl oromet hane). The purified product was di ssolved in diethyl
ether and h : was
added. The y?'ﬁg%ﬁmbh%ﬁr\é&é&oF}dé’éﬁ@&;;ﬁdgg@tdgﬁgﬁ k&ld%veﬁ’i@ﬁ |T5'Q’t '#Sa'?%duct
as a white 20wpswdeled, asnidriratedionddr vacudm teatout 1 hiNMAutsaioaitivethyl CD34D)

?42H)9 ’ "o 00 (aretatel190gnEyand washedwiln Brine. The ordatis Slutin Wesgitagtesl (.

s, M 5 ed s%ﬁﬁl—l’?yd?o%@ £MN/1100 mL). The combined basic extracts
[3 [2{2 pyrlﬁﬁn%a)u enzoyl | te| perid |ne)acet amd e Conpound 72 71 2

7 MAY 1005 wowveg meutwtzeémummeam ulfyria asisl and anextrapteddwithhound
prepared as i I | added
Pd/ car bon (108})5%% ﬁ}#’ %n%@a@@%ﬁeﬁ}@%@%ﬁ%ﬁ%ﬁ %t ed to

hydrogen at 2fheysiod ucmsaaBaawn powder. for 2 h. 5 The m xture was vacuum
filtered through Celite and the filtrate concentrated via rotary
evaporation to yield the reduced product as an oil. The oil was treated

vat RllVé E\Isggl {\/ﬁgéw%Dg(l)o)z n18)1 tzg >1/| ggd t he pr OdUCtYSai g crystalline HCl salt.
(m 1H), 036 (m I sojutign of the cempoym P@afedy‘ §§_9P(31(6 ?ﬂ& 9H§ Qﬁ% @"Pi) (m
%922"') 4‘1’ ?% ﬁ‘rﬁéhlﬁg&ngém?he (gﬂ'ﬁ.% \ﬂa_sﬁgdcgéa trlétﬂsgamﬁge% 008 8. 90’837mﬁ']§3lf5n 18 ).
(t, J = 6. 75M#H=n oxalyl chloride (2.0 M in dichloromethane, 0.033 mL., 0.066 mmol) The
dark solution was stirred at room temperature for 2 hours and then the
compound prepared in Step C (0.017 g, 0.055 mmol) was added. The reaction
15 was stirred at room temperature overnight. The reaction was transferred
directly to a preparative TLC plate for purification (5:95
methanol:dichloromethane). The purified product was dissolved in diethyl ether
and hydrachloric acid (1 M solution in diethyl ether, 0.1 mL) was added. The
mixture was then concentrated to dryness to yield the product as a white
20 powder, as its hydrochloride salt.
'H NMR (300 MHz, CD;0D): §2.9-3.1 (m, 1H), 3.3-4.0(m, 8 H), 4.2~
4.4 (m, 2H),7.0-7.9 (m, 14 H), 8.00 (d, J = 5.9 Hz, 1 H), 8.22 (m, 1 H) 8.56
(m, 1 H), 8.86 (brs, 1 H) '

MH* 515.37.
25
EXAMPLE 3
N-phenyl-1-[3-[2{2-pyridinyl)ethyllbenzoyi]-4-piperidineacetamide
Compound 72

"1



1H), : =5 , .

N- phenyl 1.[4-[(2)-2-(4-pyridinyl)ethenyl]benzoyl]-4-piperidi neacet am de
Conpound 73 72 2 7 MAY 2005 WD 112/ 40466 PCT/ USOL/ 51096 St ep : MAYOl088N i ce
cool ed solution of piperidine ester (12 gm 0.07 not) in nethylene
chloride (10®0by4mee added TEA (19nl) and 4-iodo acetyl chlmrwgsvys{®e gm
0.077 not). The resultant m xture was stirred at roomtenperature for 5 30
mn. The m xture was filtered and the filtrate concentrated via rotary
evaporation. The residue was purified by colum chromatography on silica
eluting with 20/80 ethyl acetate/ hexage t i [
Step B: 10 | odobenzoyl piperidine (6:m
pyridine (2.0 gm 0.02 not), Cut (0~S.g# and bis triphenyl

phosphi ne plladium dichloride (0.54 grp 5%m| ) were placed into a seal ed
tube with TEA/ DMF(515nl). The re ant mxture was stirred at 110 C for
3.5 hours. The mxture was partiftioned between Ethyl acetate (300nil) and
wat er (100m ). 15 The Ethyl acetatg bayer was sepaxated, washed with brine,
dried over Na2SO4, filtered and c pt ary evaporati on. The
resi due was purified by colum clyege M, s1lica eluting with ethyl
acetate to yield the product as™*an o . 20 Step C. To a solution of
pi peridine ester (O.8gm 2.1 mol) freqBtep B in ethanol (20ml) was added
Lindlar's catalyst (0.16 g). The resulting m xture was subjected to
hydrogen at 3 psi fléra salutionofthercompaund IERRTEE. asnn&mlaﬂdoxﬁe@m Y&Zuum

filtered thro Qq%jep t

evaporation t grﬂ;h/}ogﬁh e%&n@?zur e g%dé %d esir e @|‘26§/§I§% egam Qﬁdd’dé' 5‘jnhee

al kyne resulting mixture was subjected to hydrogen at 20 psig in a Parr Shaker for 2 h.
5 The mixture was vacuum filtered through Celite and the filtrate concentrated via

b nol) from Step A 4- ethynyl

rotary evaporation to yield the reduced product as an oil. The oil was treated
with 1N HCl/ether (1.2 ml) to yield the product as a crystalline HCI sait.

'H NMR (300 MHz, CD;0D): §1.29-1.69 (m, 2H), 1.73-1.86 (m, 2H), 2.1-
2.3 (m, 1H), 2.36 (m, 2H), 2.88-2.91 (m, 1H), 3.10-3.21 (m, 2H), 3.30-3.43 (m,

10  3H), 3.60-3.64 (m, 1H), 4.594.63 (m, 1H), 7.07 (t, J = 7.43 Hz, 1H), 7.26-7.41

(m, 6H), 7.55 (d, 2H, J = 8.33 Hz, 2H), 7.88-7.96 (m, 2H), 8.51 (t, J = 6.75MHz,
1H), 8.74 (d, J = 5.45MHz, 1H)

MH* 428.33

15 MPLE 4
N-phenyl-1{4-[(Z)-2-(4-pyridinyl)ethenyl]benzoyl]-4-piperidineacetamide
Compound 73

e
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starti .

carried wthout purification. Step D. 30 To a solution of m xture from
Step C (0.68 gm 0.001 8nmol) in THE H20 was added LI OH (0. 088005
0.0036nmpl) and the resultant solution was allowed to stir at room

t enper at urewaversmigght . Citric acid (0.7 gn) added and the raceiusoesids 2 7
MAY. . 2005 WD 02/.10466 PCT/USO /51096 was stirred for another 30 min. The
solution was then extracted with ethyl acetate (100m ). The ethyl acetate
| ayer was separated, dried over MgSO4, filtered and concentrated via
rotary evaporgéggto yield the product as a yellow solid. 5 Step EE To a
sol ution of the product fromStep D (0.1 gm 0.28 mml) in CH2ClI 2/ TEA
(4m /0.08mM ) was adean ncea@ote,dsahuﬁmoﬁmmlee esteoHRLgmOOIT mathin ) fol | owed

{empor at ur o1 S1SuReRE (ROFE ¢ PoraD s e TEXUombiareiEieo dean §8og 1o

TLC plate and (mlgm‘ 007 7/iv)d THeeregURant rivixture Wasdticred atwmme&m&fm
CDCl 3) : 81 18-1. 36 (m 2H),

2.28-2.37 Pm 3Ppin. 2T?!ﬁ)m2d9@(\f~f?%ﬂlﬁfed@f{yeth9?&*ﬁt? ﬁ?"fieﬂiba%e%v'ez'magym?l (m 1
H), 4 53 4. 6186('%%'%“?% T@e%siﬁge voJaS'pGﬂfibdﬁ dﬁumﬂch'}omgtogﬁ’aéﬁ@:on]m 1.76 15

Hz, 67.81 = 5.80
Hz, 2| - I) VH eluting. veith chaommaiemepsaemq yipld the product as an Otl
-{3-[(E)-2-(2. pyridinyl)ethenyljbenzoyl }-4-piperidi neacetam de Conpound 74
Step A- To a solution of iodobenzoyl piperidine (3.0 g, 7.5 mol) in

DVF(50m ) at Step®:tenperature was added TEA (50ml),

o S_( acet at1%) bl S(Itordbgenzc}/yl piperidine (6 gm, 0.015 mol) from Step A, 4-ethynyl pyridine
(2.0 gm, 0.02 mol), Cul (0.3 gm, 5%wt.) and bis triphenyl phosphine plladium
dichloride (0.54 gm, 5%mol) were placed into a sealed tube with
TEA/DMF(5/5ml). The resultant mixture was stirred at 110 °C for 3.5 hours.
The mixture was partitioned between Ethyl acetate (300ml) and water (100ml).

15 The Ethyl acetate layer was separated, washed with brine, dried over Na;SOs,
fiitered and concentrated via rotary evaporation. The residue was purified by
column chromatography on silica eluting with ethyl acetate to yield the product

as an orange oil.

20 StepC:
To a solution of piperidine ester (0.8gm, 2.1 mmol) from Step B in ethanol

(20mi) was added Lindlar's catalyst (0.16 g). The resulting mixture was
subjected to hydrogen at 3 psi for 24 hours in a Parr shaker. The mixture was
vacuum filtered through Celite and the filtrate concentrated via rotary

25 evaporation to yield a mixture of the desired cis-alkene product, the alkyne
starting material and the fully reduced alkyl produd. The mixture was carried
without purification.

Step D:
30 To a solution of mixture from Step C (0.68 gm, 0.0018mol) in THF/H0 was
added LiOH (0.086gm, 0.0036mol) and the resuitant solution was allowed to

stir at room temperature overnight. Citric acid (0.7 gm) added and the mixture
73



25 phosphi ne) P4(11)~(0- 254, 29101 ) and Z-vIinyr pyrroarne (1. ) .
The 74 21 MAY 2005 WD 02140466 PCT/ US011510% resulting sol uti on was heated
in a sealed tube at 100C for 48 hours. The solution was cool kbdMYellPoom
tenperature and poured into 100m water. The solution was extracted with
ethyl acet am® @086 ). The ethyl acetate |ayer was separ RCEUSOUSI9Ned wit h
brine (100mM X 2), dried over sodiumsulfate, filtered 5 and concentrated
via rotary evaporation. The resulting crude oil was purified by columm
chromat ography eluting with ethyl acetate to yield the product as an

Io ; a][\ge oiSI . St/x\m_g ﬁi'lr'rﬁlg%{ g%ﬂf?pwltﬁimﬁrhd scggﬂﬁnwlas mqmeﬁétﬁcgmjl_\(mh ety 42. 9Mo
romStep Ain an ter ., Was ed, Li . gm
5.8 mmol ) and acetate {Hah.ahbe §31Yﬂ?°\r{§ﬁtev\|é¥ers‘f’%$ PERAT é(e%r aﬁ?ﬁ Pg%‘&%% e

overni ght. G tek] | 'a‘(‘ﬁ:‘iaﬁﬁjé{% kel ' for
o e s Hftbfecid dnbefratédhia by ‘et hyf’@?@? gt@% ?%Oﬁn@)agé%:éehewﬁ ﬁ?\”

acetate | ayer sotid. dri ed over 15 sodium sulfate and concentrated to yield
the product as a yellow solid. Step C. To a solution of the product
prepared iH Step B (0.1 gm 0.28 mmol) in CH2CI 21 T' EA(:4rnl /0. 08mLl) was
added i sobut ylgtegiE; or of ormate (0.04ml, 0.31 20 mmol) followed by aniline

0.03gm 0.31 mmmol ). The m xture wa irr r,oom erature for 15
En' n. '?'he crude i xtV@r&sqigtion Slpé?@f@tfm sfjﬁ@ﬁ By g'ﬁr@ggpmabén TLC to

ield the pro ' ' ! rgaqment with
M HO /B 20 g W o e o "0 1. 35(m
2H), 1.71- 1. 93ninol) fallgwedby aniline (0103gm 0.81mmol). Jhemixture wasstiredratgs- 2. 93

1, Tl oyl of S 7 fb e el
H), 7.50-7.58 drap Tk plate arfit gurifiet yigid the eis-aiker® groguct2H) , 7. 99 (d, J = 16. 3
2, 1 H 30 Mk 4281 30MR 300 MHz, COCIy): 51.18-1.36 (m, 2H), 1.69-1.94 (m, 2H), 2.10-
2.15 (m, 1H), 2.28-2.37 (m, 2H), 2.80-2.94(m, 1H), 3.06-3.17 (m, 1H), 3.62-
3.71 (m, 1H), 4.53-4.61 (m, 1H), 6.90 (d, J = 11.76 Hz, 1H), 7.08 (d, J = 11.76
15 Hz, 1H), 7.28-7.61 (m, 9H), 57.81 (d, J = 5.4 Hz, 2H), 8.62 (d, J = 5.80 Hz, 2H)

MH®* 426.27.
EXAMPLE 5
N-phenyi-1-{3-{(E)-2-(2-pyridinyi)ethenyllbenzoyl]-4-piperidineacetamide
20 Compound 74
2.
N
H
N \
N
0
Step A:

To a solution of iodobenzoyi piperidine (3.0 g, 7.5 mmol) in DMF(50mt) at
room temperature was added TEA (50ml), bis(acetato)bis(triphenyl-
25  phosphine)Pd(ll) (0.25 g,4%mot) and 4-vinyl pyridine (1.57 mi, 15 mmol). The
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21 MAY 1005

N- (4- hydr oxyphenyl ) -1-[ 3-(2-pyri di nyl et hynyl ) benzoyl ] -4

pi peri di neacet am de Conpound 75 OH 5 To a sol ution of 77 MAY 200

N- phenyl - 1-[ 3- (2- pyri di nyl et hynyl ) benzoyl ]-4- piperdi neacetam de (0.3 gm
0.86 mmol ) Wep¥gHeed as in Exanple 1, in CH2C 2/ TEA (4m 1ecadsi)swaas added
| sobutyl chloroformate (0.12m, 0.9 nmmmol) followed by 4-am nophenol t0.1
gm 0.9 mml ). The m xture was stirred at room tenperature for 15 mn. The
crude m xture was purified by preparative TLC to 10 yiled the product,

whi ch was corvégamﬁg sb@.t.@ﬁv&d@lhéaaéa WQ%@afeﬁQ@&@BﬂiOMﬁf@rl&MouHC\ﬁe?O "H NWR
(300 MHz, DMSO 1.60-1.79 (m -2.08 (m 1

H, 2.19-2. 2ssqlmﬁoms cqolecﬁ czr@sn(cémpgr re @dmecimt rHJOml watera The- 3. 80

(1 1701, & ShpdRusFpydln i lyichpetas Gy e 343'}” adpglg lfer g ° O

8.62 (d, J 4seiﬁraied Wwashed @lthabn(\e(morhl X 2))dried. @/@r Godiun siglfate)filtotdds 40. 34.
EXAI\/PLE 7 0

phenyl - (%%n%nﬁwe& ¥id FotenLeYeRRratioy, The sesulting cude ol wag-puried by nq

106 76 > 7 MASGILAA ThH 8iRG B Wik S e aeaatem yiéldtA® pfidept 4% a0 a
sol ution of 3-iodobenzoic acid (7.86 g, 2 In DM = (100 m) at

room t enper at@M@BgOQY. added 1- (et hoxycar bonyl)met hyI pi perazine (5.08 g, 29.5
5 mol ), N, N-diisopropylethylamne (DIPEA) (10.3 m, 59.0 nmol), and o-(7

Step B:

10 To a solution of alkenyl piperidine (1.1 gm, 2.9mmol) from Step A in THF
(30ml) and water(20mtl), was added LiOH (0.14 gm, 5.8 mmol) and the
resultant solution was stirred at room temperature overnight. Citric acid (1.4
gm) was added and stirring was continued for 10 min. The solution was
pxtraced by ethyl acetate (100ml). The ethyl acetate layer was dried over

15 sodium sulfate and concentrated to yield the product as a yellow solid.

Step C:
To a solution of the product prepared in Step B (0.1 gm, 0.28 mmol) in
CH2Cl./TEA(4ml/0.08mI) was added isobutyl chioroformate (0.04ml, 0.31
20  mmol) followed by aniline (0.03gm, 0.31 mmol). The mixture was stirred at
room temperature for 15 min. The crude mixture was immediately purified by
preparative TL.C to yield the product, which was converted to its HCl salt upon
treatment with 1M HCI/Et;0.
Yield: 0.07g (58%)
25 'H NMR (300 MHz, CD30D): 61.20-1.35(m, 2H), 1.71-1.93 (m, 2H), 2.11
-2.18 (m, 1H), 2.28-2.37 (m, 2H), 2.86-2.98 (m, 1H), 3.10-3.21 (m, 1H), 3.65-
3.77 (m, 1H), 4.60-4.69 (m, 1H), 7.07 (t, /= 7.4 Hz, 1H), 7.39 (t, /= 7.6 Hz,
2H), 7.44 (d, J = 16.3 Hz, 1H), 7.50-7.58 (m, 5H), 7.76 (s, 1H), 7.80-7.90 (m,
2H), 7.99(d, J = 16.3 Hz, 1H)
30 MH" 426.30.
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azabenzotriazol - I-y N ; -

(HATU) (13.46 g, 35.4 mmol ). The resultant solution was allowed to stir for
2 days at roomtenperature, and then water (100 nil) was g¢¢ﬁﬁ2m9 t he
solution. The solution was extracted with ethyl acetate (3x100 niL). The
organi c | ay¥e@/#geener e conbi ned, washed with water and dri ecir/osmrsidvgSO4.
The solution was filtered and the volatiles renmoved I n vacuo. The residue
was purified by flash chromatography on 230-400 nmesh silica gel, eluting
with 4:1 ethyl acetate/hexane, to yield the product as a colorless oil. 15
Step B: To a stirring solution of thEXAMPLES prepared In Step A (8.24 g,

20.5 mol) in nmethan (15 m) at_r enper at ur e, s added. a sol ution
of KOH (1.72 g, 30%?%&%“@&10'8%?&?@'ﬂ&ﬁ?‘&y.“ymﬂﬁﬂyﬁeﬁ' room
tenperature for 1.5 hr, aquipefdinedcetimdecCofipound 78) was added

dropwi se. The solvent was 20 renpved by rotary evaporation and the residue

was di ssolved in nethanol. The whi t§ pr @de was renoved by
filtration. The filtrate was concent atﬁ‘dryness via rotary
evaporation to yield the crude pro HCl salt, -a white solid,
whi ch was used without further purjficdtion. 25 Step C (conpound #102) 77
2 7 MAY 2005 | WO (12/40466 PCT/ i sol ution of the product
prepared in Step B at room tenpefatufe, was aniline (2.29 g, 24,6
mol ), N, N-diisopropyl et hyl am ne in DM (50 m), 2-(1

H Benzotri azole-1-yl)-1,1,3,3-tetr hexaf | uor ophosphat e
(HBTU) (9.32 g, 24.6 mml ). The g¢€s solution was 5 allowed to stir

overnight at roomtenperature and th ter (50 M) was added to the
solution. Agueous NaCOH solution (3 N) s added dropwi se until the

| uti i i trd ; 1 t hyl tat
(x50 1) S The con HedBed of MIRERL YIS T2 AR ENAGh B dBNEL S S8 ) ana”
dried over MysprdinEacetaolide (b8 gva .80 mrool),rprepared s inHexaragledudn was

WTh 41 ot mjpHeGREA ArEATEN WRR R sl PRl (1 250 FiithollD,

followed by 4-aminophenot (0.1gm, 0.9 mmol). The mixture was stirred at room

temperature for 15 min. The crude mixture was purified by preparative TL.C to
10 yiled the product, which was converted to an HCl sait upon treatment with 1M
. HCVELO.
TH NMR (300 MHz, DMSO): §1.14-1.25(m, 2H), 1.60-1.79 (m, 2H), 2.00
-2.08 {m, 1H), 2.19-2.23 (m, 2H), 2.77-2.86 (m, 1H), 3.01-3.11 (m, 1H), 3.49-
3.80 (m, 1H), 4.38-4.50 (m, 1H), 6.66 (d, J = 8.82 Hz, 1H), 7.35 (d, J = 8.82 Mz,
15  2H), 7.44-7.60 (m, 5H), 7.68 (d, J = 7.61 Hz, 2H), 7.88 (m, 2H), 8.62 (d, J=
4.68 Hz, 1H), 9.14 (s, 1H, OH), 9.63 (s, 1H, NH)

MH*440.34.
EXAMPLE 7
20 N-phenyl-4-[3-(2-pyridinylethynyl)benzoyl]-1-piperazineacetamide
Compound 106
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Step D .
2.76 15 mmol) in a mxture of solvents DMF (4.0 m) and triethyl am ne
(4.0 M) at room tenperature was added 2-ethynyl pyridi ne (OZ.BMAYQZUUES.SS_
mol ) and copper(l) iodide (0.052 g, 0.27 mmol). The m xture was degassed
by bubbl i ngway @xaaséen  vigorously for 10 min. Dichlorobis perusoysies
(triphenyl phosphi ne)pal ladiun(ll) (0.29 g, 0.41 nmol) was then added. The
solution was heated at 118C in a pressure 20 tube for 18 hr. The m xture
was allowed to warmto roomtenperature and the volatiles renoved by
rotary evaporation. The residue was purified by colum chromatography over
silica gel eluting with ethyl acetate/ hex 5 (90/10) to yield the
product as a slightly colored oil which was _converted to an HCl salt by
treatment with HCl in ethyl acetate. 2?/& H NVR (300 MHz, CD30D) , 5 2.41

(broad, 8H), 3.10 (s, 2H), 5.96 (dd, o/, 8 Hz, 1 H, 6.15 (dd, J =8, 8
Hz, 2H), 6.33-6.55 (m 4H), 6.70 (d, Jy=7 Hz, 1H, 6.76 (s, | H), 6.85
(dd, J =6, 7 Hz, 1H), 7.06 (d, J = %jz 2H), 7.4 (dd, J=7,8Hz, | H,
7.68 (d, J =5 Hz, 1 H M 425.32. Y 78 27 MAY2U)l 5 WD 02140466 PCT

USOi i i 10% EXAMPLE 8 ' 0 P
N-phenyl -4-{3-((E)-2-(4-pyridinyl) et gemylweorizoyl ] - 1- pi per azi neacetam d e
Compound 111 HN 5 To a solution of the pund as prepared in Step C of
Exanple 7, (0.51 g, 1.13 nmol) in a mxtyfe of solvents DWW (2.0 m) and
triethyl am ngiedR: 0 m) at roomtenperature was added 4-ethyl enepyridine
(0.23 M, 2.26 mmol). The solution was degassed by bubbling argon in for
10 mi n. Bi s(acetT& apblution of griedsharaoisaic £/.86 01 29 ) in m?ﬁ)mﬂognl)@tozs

Cube for 24’ noot lrfgeEfure (06 afied A PonbireartilybincthydiBaiaiis 8 ¥ G852

resi due wa8 pmmdl),adiNagiisopropylethylamine (DIPEA) (10.3 ml, 59.0 mmot), and o-(7-
azabenzotriazol-1-yl)N, N, N', N'-tetramethyuronium hexafluorophosphate
(HATU) (13.46 g, 35.4 mmol). The resuitant solution was allowed to stir for 2
days at room temperature, and then water (100 mi) was added to the solution.
The solution was extracted with ethyl acetate (3x100 mL). The organic layers

10 were combined, washed with water and dried over MgSQ4. The solution was
filtered and the volatiles removed in vacuo. The residue was purified by flash
chromatography on 230-400 mesh silica gel, eluting with 4:1 ethyl
acetate/hexane, to yield the product as a colorless oil.

15 Step B:

To a stirring solution of the compound prepared in Step A (8.24 g, 20.5
mmol) in methanol (15 ml) at room temperature, was added a solution of KOH
(1.72 g, 30.6 mmol) in water (20 ml). After stiring at room temperature for 1.5
hr, aqueous concentrated HCI (5 ml) was added dropwise. The solvent was

20 removed by rotary evaporation and the residue was dissolved in methanol.
The white pracipitate was removed by filtration. The filtrate was concentrated
to dryness via rotary evaporation to yield the crude product as an HCl salt, a
white solid, which was used without further purification.

25 Step C: (compound #102)
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colum chr

the product
treatment wt
(broad. 8H),
I H), 7. 33(ddvé
7 Hz, 2H), 8.

N- phenyl - 4- { 3-

125 79 2 |
conmpound prep
at room tenpe
resul tant m Xx
sol uti on was

TO yierd

as a colorless oil which was converted to an HClI salt by
h HCQ in ethyl acetate. 15 1 H NVR (300 MHz, ggqumwss 3.
4.27 (s. 2H), (dd, J =8. 9Hz,1H),7.13(dd, J=8

#4R6E, 2H) , 7.56-7.64 (m 5H), 7.90-8.03 (m 3BthuysPsdboe( d,
75 (d, J =7 Hz, 2H) MH 427.26. 20 EXAVPLE 9

IRS WD 112/111466 PCT/USO 1 /S 1096 To a solution of the

"t 16 & saidion StdRe piriubpthRPI (51ER R A Rovy {nbarstisp, wo

59

J =

[ 242- pyridl nyl) et hyl ] benzoyl ] - 1-pi perazi neacet am de Conpound

m)

Ta!dBSd%ﬁm%L{?JZ@f%eﬂ é farhioNg) rw&edilsﬁ?ﬁoﬁetﬁﬁaﬁﬁhe ?Z‘P?'h“? r‘l‘! ol The

filtered thr Celite and th

ilI'trate concentrate \Y;

rotary evapor d DM (Sthel) 85( HeiBenzatrianota-11ybdl ,8y3, ntetprmathylsoripmC to yi el d

Beaffrbendéiife (3878 1908524 S, Tyl ik s 5

7, 7 Hz, 1B, aﬂo%dloéﬁr évarn@H) at rboﬁBteinberdtwe antHZhen watettho ml) ®ds7. 90 (m

the product a
Cb30D), 6 3.3

2H), 8. 44 (dd,
Step A Wang @
20 m xed solv
added 3-am no
Exanpl e 10

10

15

20

25

30

J =8,

Added e mﬂeﬁemﬁqr Fbiugeus NeOH g ldfion Eé‘%"/ﬁ?r&ﬂjiem%%? jusg
T s%uWa%Asﬂiﬁhﬂy Basic.\irke @aﬂhﬁh)was'r&tidwe@ WAtA | QBetilts ©
benzoic ethyl ester (11.05 g, J DI PEA (C11.65 ni,
(3x50 ml). The combined organic layers were washe with water (50 ml) and
dried over MgSQO,. The solution was concentrated and the residue was purified
by flash chromatography on 230-400 mesh silica gel, eluting with 4:1 ethyl

acetate/hexane, to yield the product as a colorless oil.

Step D:

To a stirring solution of the compound prepared in Step C (1.24 g, 2.76
mmol) in a mixture of solvents DMF (4.0 mi) and triethyl amine (4.0 ml) at room
temperature was added 2-ethynylpyridine (0.57 g, 5.83 mmol) and copper(!)
iodide (0.052 g, 0.27 mmol). The mixture was degassed by bubbling argon in
vigorously for 10 min. Dichlorobis(triphenylphosphine)palladium(ll) (0.29 g,
0.41 mmol) was then added. The solution was heated at 118°C in a pressure
tube for 18 hr. The mixture was allowed to warm to room temperature and the
volatiles removed by rotary evaporation. The residue was purified by column
chromatography over silica gel eluting with ethyl acetate/ hexanes (80/10) to
yield the product as a slightly colored oil which was converted to an HCI sait by
treatment with HCI in ethyl acetate.

TH NMR (300 MHz, CD;0D), 5 2.41 (broad, 8H), 3.10 (s, 2H), 5.96 (dd,
J=7,8Hz 1H), 6.15 (dd, J = 8, 8 Hz, 2H), 6.33-6.55 (m, 4H), 6.70 (d, J=7
Hz, 1H), 6.76 (s, 1 H), 6.85 (dd, J =6, 7 Hz, 1H), 7.06 (d, J = 8, Hz, 2H), 7.42
(dd, J=7, 8 Hz, 1H), 7.68 (d, J= 5 Hz, 1H)

MH* 425.32.
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4-[3-[[[*

pi per azi neaoel am de Conpound 501 22 nmay Y2005 WO 021. 40466 PCT/ USsO1 /51196
66.9 ninol), and HOBT (5.15g, 33.6 mmol ). The m xture was sha qHMA‘f@“%lG
hours at room tenperature. The solvents were renoved by filtration, -and the
resin was wagdedsolige DCM and net hanol three tinmes alternatelperdddgsiossi n

was dried in vacuumfor 6 hours. 5 Step B: The carbamate resin from A was
swelled in NWP (60 nmL.). To the suspension was added NaH (884 ny, 22.11
mmol ). After shaking for 3 hours at room tenperature,

3.5-bis(trifluoronethyl)benzyl hrom %@?_@L 36.85 10 mmol ) was added
: : n

to the reaction. The m xture was shak our at room tenperature.
The sol vent s Watghdreyid-3i{(E)-2-@-pyridingtethenyllbeazopliilrpipasazineadetdniige NVP
three tines, then DCM and net hanol thQree thiﬁ Iternately. The resin was
dried in vacuum for 6 hours. 15 St ep“EMAGHH ﬂ?lated resin fromB was
suspended in a mxed solvent 1.0 N NaOlJA40 nlL ) aqueous solution and DVE
(40 nmL). The suspension was shaken for hours at 55 C. The solvents were
renoved by filtration, and the resimyw@>®Washed by water three tinmes, then
DCM and nethanol three tinmes 20 alterpgately. The resin was dried in vacuum
for 6 hours. Step D: The benzoic acifd resin fromC (1.0 g, 0.54 nmol) was
swelled in NV\P (10 rnL). To the s ension were added DIC (0.254 nL, 1.62
mmol ), HOBT 25 (248 ny, 1.62 mmo|), |and

1- (et hoxycar bonyi net hyl ) pi per azi ne~279 ng,
shaken for 16 hour at roomtenperat
filtration, and the resin was washed
met hanol three times alternately. The
hours. 30 %tep E:

ti mes, then DCM and
n was dried in vacuumfor 6

To a solution of the compound as prepared in Step C of Example 7,
{0.51 g, 1.13 mmol) in a mixture of solvents DMF (2.0 ml) and triethyl amine
(2.0 mt) at room temperature was added 4-ethylenepyridine {0.23 ml, 2.26
mmol). The solution was degassed by bubbling argon in for 10 min.
Bis(acetato)bis(triphenylphosphine)palladium(ll) (0.017 g, 0.023 mmol) was

10 then added. The solution was heated at 100°C in a pressure tube for 24 hr.
After removing the solvents by rotary evaporation, the residue was purified by
column chromatography over silica gel eluting with ethyl acetate to yield the
product as a coloriess oll which was converted to an HCl salt by treatment with
HCIl in ethyl acetate.

15 1H NMR (300 MHz, CD;0D), 8 3.59 (broad, 8H), 4.27 (s, 2H), (dd, /=8,
9 Hz, 1H), 7.13 (dd, J = 8,9 Hz 1H), 7.33 (dd, J = 7, 9 Hz, 2H), 7.56-7.64 (m,
5H), 7.90-8.03 (m, 3H), 8.26 (d, J = 7 Hz, 2H), 8.75 (d, J = 7 Hz, 2H)

MH* 427.26.
20 EXAMPLE 9
N-phenyl-4-{3-{2<{2-pyridinyl)ethyl]benzoyl]-1-piperazineacetamide

Compound 125
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ester resin fromD was suspended In a mxed solvent of 1.0 N NaOH {5nl)
aqueous solution and DME (5 nmL). The suspension was shaken fO]rMKKG'm our s at
55C. The solvents were renoved by filtration, and the resin was washed by
wat er thr eeWOi%g§d66t hen DCM and 5 met hanol three times alt @CTaisei/y1096The
resin was dried in vacuumfor 6 hours. Step F: The acetic acid resin from
Step E was divided into four portions each containing 0.135 mmol of
resin. One portion was swelled in NMP (2 nL). To 10 the suspension were
added aniline (0.0615 niL, 0.675 nmol), (1.03 g, 0.675 mmol ), and DI PEA
(0.47 mL, 0.675 mmol). The suspension @haken for 16 hours at room
tenperature. The solvents were renoved iltration, and the resin was
washed by NWP three tinmes, then DCM aqd net hanol three tines alternately.
The resin was dried in vacuumfor 6{hol®s. 15 Step G The resin from$S and
the cl eavage sol ution was evaporated.to cleaved the product fromthe
resin. The product was purified bste | -preparative reversed 20 phase HPLC
on a 20X100 mm J' sphere H-80 YM cothtdm using adient of 90:10:0.1

wat eracetonitrile: TFA to 10:90: 0. Ljwater: rile:TFA . The product
was speed-vacuum dried and anal yz ersed phase HPLC. M ;
565. 3 25 Conpound 505 (RW-406275-279 s simlarly prepared according the
above procedure, using 1-(ethoxycarbonyl nethyl)piperidine in step D and
appropri ate sel ecti®a Sghdiog e eompeund pr aai Exampled (Q09UgaBi28es i n

Step F. 30 82mmol) in ethanol (40 mi) at room temperature was added palladium on carbon

(10%, 0.093 g). The resultant mixture was subjected to hydrogen gas at 50 psi
5 ovemight. The solution was filtered through Celite and the filtrate concentrated

via rotary evaporation. The residue was purified by preparative HPLC to yield
the product as a white solid, as a tn'ﬂuoroécetate salt,

1H NMR (300 MHz, CD;0D), & 3.38 (broad m, 8H), 3.88 (broad, 4H),
4.13(s, 2H), 7.13 (dd, J = 7, 7 Hz, 1H), 7.30-7.44 (m, 6H), 7.58 (d, J = 8 Hz,

10  2H), 7.83-7.90 (m, 2H), 8.44 (dd, J = 8, 8 Hz, 2H), 8.70 (d, J =6 Hz, 1H)
MH* 429.26.

Example 10
4-{3[[[3,5-bis(trifluoromethyl)phenyi]methyl]lamino]benzoyl]-N-phenyl-1-
15 piperazineacetamide Compound 501

Step A:
Wang p-nitrophenyicarbanate resin (10 g, 6.67mmol) was swelled in a
20 mixed solvent of DCM (40mL) and NMP (20 mL). To the suspension were
added 3-aminobenzoic ethyl ester (11.05 g, 66.9 mmol), DIPEA (11.65 mL,
80



1-[[ 2" - net hyl - 5- (trlfluororrethyl)[l 1' - bi phenyl]-3-yl]carbonyl]

phenyl - 4- pi peri di neacet am de Conpound 312 HN F 5 Step 1: FMPB Hﬁswpﬁ (120
ng, 0.12 mmol) [purchased fromlIrori] was placed in a 3 m polypropyl ene
t ube and wasweo/widsh DMVF (2 x 1 m). The resin was suspeanthgg,,q\ﬁ(O 5
m) and trinmethyl orthoformate (0.5 m), aniline (0.056 mn,

acetic acid (20 I), and sodiumtriacetoxyborohydride (129 ngy, 10 0 61 mml)
were added. The resulting slurry was agitated for 18 hat room tenperature.

) et or (2009 e RIOIEfod! 347 Ltoh. e itk WA sfRRR fol 6 1

DCM (1 ni), mhobesratirogrh temperdiiel (Thexsdventy weté réihewedZDy ﬁlmatubﬁSérﬁu fheom St ep

1 was suspended.in and F oxynmet h peridine (90
ng, 0.25 mol feﬁ"b‘u'fraéﬁ“aaéé‘ﬁd%#% n@?ﬁg’ @“Pﬁ%@%@ymﬁ%‘e?@ mol )
wer e added. Th@as'died!ih vAB8uh fre/hoves, agitated for 1 m nute.

2-chl oro-1,_3-di methylimdazolium chloride (62 ng, 0.37 mmol) 20 was then

added in oﬁe portion. The solution was shaken for 18 h at room
tenperature. Eha pesin was filtered and washed with DCM (2 x 1 nl),

nmet hanol (1 ?p DCM (1 m ), nethanol (1 m), DCM (1 m), nethanol (1 m),
DCM (4 x 1 m). TmbeEamanmtermmfromgwmqmwei&dnﬁmmE Oviill). A2%hei peri di ne

i nut es. each. SRR was G feblEad &agﬁg%%m?mba?mq s

et hazol ( 1mnhi rodRtidrigerature, 315:biMUOIcMEthyhbdne) Brbniide (6.78Wharsgeg 1 ).
(4 x 10 %nmol) was added to the reaction. The mixture was shaken for 16 hour at room

temperature. The solvents were remaved by filtration, and the resin was
washed by NMP three times, then DCM and methanol three times alternately.
The resin was dried in vacuum for 6 hours.

15 StepC:
The alkylated resin from B was suspended in a mixed solvent 1.0 N
NaOH (40 mL) aqueous solution and DME (40 mL). The suspension was
shaken for 16 hours at 55 °C. The solvents were removed by filtration, and the
resin was washed by water three times, then DCM and methanol three times
20 altemately. The resin was dried in vacuum for 6 hours.

Step D:
The benzoic acid resin from C (1.0 g, 0.54 mmol) was swelled in NMP
(10 mL). To the suspension were added DIC (0.254 mL, 1.62 mmol), HOBT
25 (248 mg, 1.62 mmol), and 1-{ethoxycarbonylmethyl)piperazine (279 mg, 1.62
mmol). The mixture was shaken for 16 hour at room temperature. The
solvents were removed by fittration, and the resin was washed by NMP three
times, then DCM and methanol three times altemately. The resin was dried in
vacuum for 6 hours.
30
Step E:

B1



trifluorbmethyl benzoic acid (66 ng, 0.25 mmol) and DI PEA (0. i3 m, 0.73
mol ) were added. The resulting slurry was agitated for 1 mpupg. Zl]ﬁﬁchl or o-
1, 3-di met hyl i m dazolium chloride (62 ng, 0.37 mml) was then added i-n one

10 portion. woezsksti on was shaken for 18 h at roomterrperp@_-pmgm,;[m re5| n
was filtered and washed with DCM (2 x 1 m ), nethanol (1 m), DCM (1 m),

met hanol (1 m), DCM (1 m), nethanol (1 m), DCM (2 x 1 m), and DWVF (2 x
I m). 15 Step 4: The resin from Step 3 was placed in a glass reactor and

minites. To the  babaRLhsttlad #6KR R e3tetdnst o B 8Es blfesrbelind 60
1.2 mmol ), polgzsd Y6veREsPLON ﬂab@ﬂfﬁ a guedusEBkutioh ANGDME (6200). &fhe  and
20 tetrakis(triphenyl phosphine

012 nmol ). The
rﬁsultlgg sl lSUSDTm wgstshaba:lﬁofdﬁrmreat 5"&0&@5&69%@@ remeveddy 18 h.
T TFA: DCM
The &1 eavage JBTAIPROHAE W Ps WEEhEA Y villerinidh thed: ek Pty L0

seni - pr epasat invgthafdlehredinés akeigtdly. oThe refikwae driedih vabgum fbf@ﬁo% YMC
colum using a gradient of 100:0.1 water.TFA to 5:95:0.1

wat er..acetonitrile: TFA . The eluent contai ning was evaporated to yield the
product as a Wiphe.soli d. MS detected [M+']: 481.2. 30 Conpound 316 was
simlarly prepared according the above procedure, with appropriate

sel ection of reagefhe dastic gcisresindrarnSteg was dinidegdo forr potigpa eacivcT/ U
55 111000 2ot T, R e SRR B . T
: 10 the suspension were added amline (0.0615 mL, 0.675 mmol), HATU (1.03 g,
0.675 mmol), and DIPEA (0.47 mL, 0.675 mmol). The suspension was shaken
for 16 hours at room temperature. The solvents were removed by filtration, and
the resin was washed by NMP three times, then DCM and methanol three
times alternately. The resin was dried in vacuum for 6 hours.
15
Step G:
The resin from Step F was treated with a cleaving cocktail solution of
50:50 TFA:DCM and the cleavage solution was evaporated to cleaved the
product from the resin. The product was purified by semi-preparative reversed
20 phase HPLC on a 20X100 mm J'sphere H-80 YMC column using a gradient of
90:10:0.1 water:acetonitrite:TFA to 10:90:0.1 water:acetonitrile:TFA. The
product was speed-vacuum dried and analyzed by ES+/MS/reversed phase

HPLC.
MH"* 565.3
25
Compound 505 (RWJ-406275-279) was similarly prepared according the
above procadure, using 1-(ethoxycarbonyimethyi)piperidine in step D and
appropriate selection and substitution of a suitably substituted amines in Step
F.
30
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5 The resin prepared in ép N anpl e apove praced rn a grass
reactor and suspended in DCM (1.2 m). 3-Brorno -5-nethyl benzoic acid (54
my, 0.25 mmol) and DIPEA (0.13 m, 0.73 mmol) were added. The Miegilbti ng
slurry was agitated for 1 mnute. 2-chloro-1, 3-di nethylimdazolium -
chloride (606, 37 nmol ) was then added in one porti on.PCTHESHsSI08d | On
was shaken for 10 18 h at roomtenperature. The resin was filtered and
washed with DCM (2 x 1 m ), nmethanol (1 m), DCM (1 m), methanol (1 m),
DCM (1 m), nethanol (1 m), DCM (2 x 1 m), and DMF (2 x | m). The resin
was suspended in DMF (1 nl), N trogen V\I@(é)ﬁb’éhﬁﬂ through the solution for
5 mnutes. To the bubbling solution was added 2 Myﬁyrl di ne (124

ng, 1.2 mmol triet hHBWX'Eﬁ}(meUQmeQShVH“ﬂ rhi@bﬂhy

copper(l) iodide (2.3 ) The
resulting slurry was agi a?@(] E%@bgg&%%g%ﬁcﬁhgoéégliﬁg tube for 18 h.
The product was cl eaved fromthe resin usingZa~solution of 50:50 TFA: DCM
The cl eavage sol uti on was evaporated and tduct was purified 20 by
sem -preparative reversed phase HPLC on gyZ0%*00 mm J' sphere H 80 YMC
columm using a gradient of 100:0.1 water [ TFA to 5:95:0.1 85 2 7 MAY-2905
WO 112/ 40466 PCTIUS411/ 51096 water: acetgnitoil e: TFA. The el uent was
evaporated to yield the product as a ite solid. M5 detected [M+]:
438.3. 5 Compound 306 was simlarly p
wi th appropriate selection of reagent

above, specific conpounds of the i nstéNt
listed in Tables 1-10, below. 10 TABLg

5 Step 1:
FMPB resin (120 mg, 0.12 mmol) [purchased from lrori] was placed in a
3 mi polypropytene tube and washed with DMF (2 x 1 ml). The resin was
suspended in DMF (0.5 ml) and trimethyi orthoformate (0.5 ml), aniline (0.056
ml, 0.61 mmol), acetic acid (20 ul), and sodium triacetoxyborohydride (129 mg,
10 0.61 mmol) were added. The resulting slurry was agitated for 18 h at room
temperature. The resin was filtered and washed with DCM (2 x 1 mt), methanol
(2 x 1 mi), water (2 x 1 ml), methanol (2 x 1 ml), DCM (1 ml), methanol (1 ml),
DCM (1 ml), methanol (1 mi), DCM (4 x 1 mi).

15 Step 2:

The resin from Step 1 was suspended in DCM (1.2 mi) and Fmoc-(4-
carboxymethyl)-piperidine (90 mg, 0.25 mmol) [purchased from Neosystem]
and DIPEA (0.13 ml, 0.73 mmol) were added. The resulting slurry was agitated
for 1 minute. 2-chloro-1,3-dimathylimidazolium chloride (62 mg, 0.37 mmol)

20 was then added in one portion. The solution was shaken for 18 h at room
temperature. The resin was filtered and washed with DCM (2 x 1 mi), methanol
(1 mi), DCM (1 ml), methanol (1 mt), DCM (1 mi), methanol (1 ml), DCM (4 x 1
ml). The Fmoc protecting group was removed with 25% piperidine in DMF (2 x
83



1- CH2- ( 3- 3- Phenyl 480, 53481. 23 tri fl uor onet hyi pheny |) 2- CH2- cydohexyl
3- Phenyl 418. 58419. 31 3- CH2- (3, 5- 3- Phenyl 472. 58473. 25 di met hoxyphenyl)
4- CH2- (4- 3- Phenyl 480. 53481. 21 trifl uoronet hyl phenyl) HMAYZﬁl

5- CH2- (3, 5-35 Qyd 548.52549. 25 ditlifl uoronet hyl phenyl)

63-trifl uorome?’ﬁoxyphenyl 3- Phenyl 482. 50483. 20 86 2 7 NAY 58'6%15!\1/1\814695/ 40466
PCT/ USOL/ 51096 7- CH2- (4-di net hyl 3-Phenyl 455. 60456. 28 am nophenyl)

8Phenyl 3- Phenyl 398. 50399. 23 TABLE 2 O R2 N' H N

1 ml) for 30 minutes each. The resin was filtered and washed with DCM (2 x 1
mi), methano! (1 ml), DCM (1 ml), methanot (1 mi), DCM (1 ml), methanot (1
ml), DCM (4 x 1 mi).

5 Step 3:

The resin from Step 2 was suspended in DCM (1.2 ml) 3-Bromo-5-
trifluoromethyl benzoic acid (66 mg, 0.25 mmol) and DIPEA (0.13 ml, 0.73
mmol) were added. The resulting slurry was agitated for 1 minute. 2-chloro-
1,3-dimethylimidazolium chloride (62 mg, 0.37 mmol) was then added in one

10  portion. The solution was shaken for 18 h at room temperature. The resin was
filtered and washed with DCM (2 x 1 ml), methano! (1 mt), DCM (1 mi),
methanol (1 mi), DCM (1 mt), methano! (1 ml), DCM (2 x 1 mi), and DMF (2 x 1
mit).

15 Step 4:
The resin from Step 3 was placed in a glass reactor and suspended in
DMF (1 ml). Nitrogen was bubbled through the solution for 5 minutes. To the
bubbling solution was added o-tolylboronic acid (166 mg, 1.2 mmol), potassium
carbonate (203 mg, 1.5 mmol) in water (200 w!), and
20 tetrakis(triphenylphosphine) palladium(0) (15 mg, 0.012 mmol). The resuitmg
slurry was agitated and heated to 80°C in a sealed tube for 18 h.
The product was cleaved from the resin using a solution of 50:50
TFA:DCM. The cleavage solution was evaporated and the product was purified
by semi-preparative reversed phase HPLC on a 20X100 mm J'sphere H-80
25  YMC column using a gradient of 100:0.1 water:TFA to 5:95:0.1
water-acetonitrilte:TFA. The eluent containing was evaporated to yield the
product as a white solid.
MS detected [M*']: 481.2.

30 Compound 316 was similarly prepared according the above procedure
with appropriate selection of reagents for Step 4 above.
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o N | laY P=Y

9Phenyl 3- 3- Phenyl 422. 52423. 00 10Phenyl 3- 2- Pyri dyl 423. 51424. 38

11- CH2- ( 4- di net hyl 3- - - - Phenyl 479. 62480. 24 ami nophenyl ) 77 MAY 2005
12-CH2- (4-trifluoro3- Phenyl 504. 55505. 41 net hyi phenyl ) 13Benzyl 3- -

- -' Phenyl 4340ahAd4640 144-fl uorophenyl 3-2- Pyri dyl 441. 50442 p2%,05805(h963"
=2-Pyndyl 459. 49460. 22 di f| uor ophenyl

162-fl uor ophenyl 3- 2- Pyri dyl 441. 50442. 24 172, 6- 3- 2- Pyri dyl 459. 49460. 23

di fl uorophenyt 18Phenyl 4- ---3-Pyridyl 423.51424.25 87 Z7 NMAY 1005 WO
02/ 40466 PCT/ USOL15 1096 19"4-fl uor ophenggéﬁigﬁ ;2- 3-Pyridyl 441. 50442. 26
202-f 1l uorophenyl 4- 3- Pyri dyl 441. 50442. 23 o= ----3-Pyridyl 459. 49460. 25

di fl uor ophenyl 222. 6- 143améthyl-8)R-pysidingldtyayl)beridoypti-Nphomp-4-
piperidineacetamide Compound 304

/NH

CHj,

5 The resin prepared in Step 2 in Example 11 above was placed in a glass
reactor and suspended in DCM (1.2 ml). 3-Bromo-5-methyl benzoic acid (54
mg, 0.25 mmol) and DIPEA (0.13 mi, 0.73 mmol) were added. The resulting
slurry was agitated for 1 minute. 2-chloro-1,3-dimethylimidazolium chloride (62
mg, 0.37 mmol) was then added in one portion. The solution was shaken for

10 18 h at room temperature. The resin was filtered and washed with DCM (2 x 1
ml), methanol (1 ml), DCM (1 ml), methanol (1 mi), DCM (1 ml), methanol (1
mil), DCM (2 x 1 ml), and DMF (2 x 1 ml).

The resin was suspended in DMF (1 ml), Nitrogen was bubbled through
the solution for 5 minutes. To the bubbling solution was added 2-

15 ethynyipyridine (124 mg, 1.2 mmol), triethylamine (50 pl), tri-o-tolylphosphine
(20 mg), copper(!) iodide (2.3 mg), and palladium(ll) acetate (20 mg). The
resulting slurry was agitated and heated to 80°C in a sealed tube for 18 h.

The product was cleaved from the resin using a sofution of 50:50
TFA:DCM. The cleavage solution was evaporated and the product was purified

20 py semi-preparative reversed phase HPLC on a 20X100 mm J'sphere H-80

YMC column using a gradient of 100:0.1 water:TFA to 5:95:0.1
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23Phenyl 4- 2- Pyri dyl 423, 5142425 244=ttUor Optenyt2=—2=Pyr oy 225022223
252-fl uor ophenyl 4--2-Pyri dyl 441.50442.31 262, 4- 4-2-Pyridyl 459. 49460. 25
di fl uorophenyl 272, 6- 42-Pyridyl 459. 49460. 24 di f | uor ophenyl 77 MAY-2005
28Phenyl 2-2- Pyridyl 423.51424. 30 294-f1 uorophenyl 2-

---~2-Pyri dwloAddess@442. 27 302-fl uorophenyl 2-2- Pyri dyl 441. 544Aiséns18962 4-
2- 2-Pyri dyl 459. 4946(, . 24 di fl uorophenyl 322, 6- 2-2-Pyridyl 459.49460. 21"
di fl uorophenyl 332, 4- 2-4-Pyridyl 459. 49460. 29 di fl uor ophenyl

342-f 1l uorophenyl 2- ------- 4- Pyridyl 441. 50442. 31 354-fl uor ophenyl 2- - -

---4-Pyridyl 441. 50442. 23 36Phenyl 2--4-Pyri dyl 423. 51424,

37Phenyl 3- 3- W@?H?FQ@@!‘BM%‘.\Q%%SMF %F@dﬁ@%ﬂ@s to Yle|deige product as a

---3-Pyridyl té%égjz 25 394-f | uor ophenyl 3- 3-Pyri dyl 441. 50442. 18 402, 4- 3-
.2

--3-Pyridyl 459. 49 6 di fluorophenyl 88 2 7 MAY 2005 WD 112/411466
MS detected [M*']: 438.3.

5 Compound 306 was similarly prepared according the above procedure
with appropriate selection of reagents.

Following the procedures described above, specific compounds of the
instant invention were prepared, as listed in Tables 1-10, below.
10

TABLE 1
0O

D# R’ Calc. MW | Meas. MW
1 -CHx>-(3- 3-Phenyl 480.53 481.23
trifivoromethylphenyl)
2 -CHz-cyclohexyt 3-Phenyl 418.58 419.31
3 -CH»(3,5- 3-Phenyl 472.58 473.25
dimethoxyphenyl)
4 -CHa-(4- 3-Phenyl 480.53 481.21
trifluoromethyiphenyl)
5 -CHx+(3,5- 3-Phenyl 548.52 549.25
ditrifluoromethylphenyt)
6 3-trifluoromethoxyphenyl 3-Phenyl 482.50 483.20
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a4 .~ o
Lo, U

Phenyl 3- --- 4-Pyridyl 423.51 424.30 432-fluorophenyl 3-4-Pyri dyl
441.50442.29 444-fluorophenyl 3- -4-Pyndyl 441.50442.27 452, 4- 13- MM%US
-4-Pyridyl 459.49460. 28 difl uorophenyl 462, 6- 3-

- - - = - - 4- Pywigdiglsdfa®. 49460. 27 di fl uor ophenyl 57Phenyl 2- - =pcT/USO1/51096
--3-pyridyl 423.51424. 28 582-f | uorophenyl 2- =3-Pyridyl 441.50442. 26
594-f | uorophenyl 2- -~3-Pyridyl 441. 50442. 26 602, 4- 2- - =-3-Pyridyl

459. 49460. 24 di fl uorophenyl 61Phenyl 3- CHZ- CH2- 4-Pyri dyl 427. 54428. 29

624-fl h | —- T 51l
uor op q4 A 14247 428 g_ ﬂ]@lophe}nﬁ ijl_E i_§4- EDyr|¥$bg—il 50429.6%?

----4-Pyridyl
654-f | uor ophd = ardinbdphiery)l 441.150442. 25 662, 6-

4-4- ridyvl 45 25 di-f.luor nphnnyl 64PRhery-d--CHR »)
RS Phomi XTI T 36023
TABLE 2
O
2
R
N
H
N
Ny
N3
7 L2—R*
6 N\~ 4
5
D # R® Lf R* Calc. Meas.
MW MW
9 Phenyl 3. —== 3-Phenyl | 42252 | 423.00

10 Phenyl - 2-Pyridyl 423.51 424.38
11 | -CHx-(4-dimethyt | 3-—== Phenyl 479.62 | 480.24
aminophenyl)

12 | -CHy-(4-triflucro | 3- Phenyl 504.55 505.41

methylphenyl)

13 Benzyl 3- Phenyl 43655 | 437.40

15 2,4- 3- 2-Pyridyl 45949 | 460.22
difluorophenyl

16 2-fluorophenyl 3- 2-Pyridyl 44150 | 44224

17 2,6- 3-
difluorophenyt

2-Pyridyl | 45049 | 460.23

R — — -
—
————
14 4-fluorophenyl 3-—= 2-Pyridyl 441.50 442.25
= —
—

18 Phenyl 4- 3Pyridyl | 42351 | 424.25




4- CH2- CH2- 4- Pyri dyl 445. 5344629 702, 4- 4- CHr CH2-

di f | uor ophenyl
72phenyl 3- CH2- CH2- 2- Pyri dyl

712, 6- 4- CHr CH2- 4- Pyri dyl

89 2 7 MAW@UDmie6 WO 112/ 441466 PCT/ USOL/ 5 1096

74phenyl 2- Pyri dyl 425. 53426. 30 3- 754- hydr oxyphenyl

4- Pyri dyl 463. 52
463. 52464. 26 di 1 udndp
427.54428. 33 73phenyl 44- Pyri dyl -

PCT/US01/51096

762-fl uorophenyl 4- pyri dyl 443.52 774-fl uorophenyl 3-4-pyri dyl 443. 52

782, 4- dlfluoro 4- pyri dyl

2- 80pheny|
81lphenyl 4- (
$2phenyl 4(

N(C( O CH3) -

éﬁlﬁl 27

425.53426. 27

3- 2- Pyndyl 439. 51440. 34

431. 51 phenyl 792-fl uorophenyl 2-pyridiyl 443.52
3 (Cfg"ﬁ_ﬁ‘égqp T isgﬂg.%?ﬂ- O EYRAIZT| 44150 | 442.26
H22(N§_ lu&rdmdaylhyl 205—68=5rR) -| SPpPedy 4- ( AR5 1 482.984.160

21 2.4- 4. —== 3-Pyridyl 459.49 | 460.25
difluorophenyl

29 2.6- 4. —= 3-Pyridyl |- 459.49 | 460.21
difluorophenyl

23 Phenyl 4. —== 2-Pyridyl 423.51 424 25

24 4-fluorophenyl | 4. —== 2-Pyridyl 441.50 442.23

25 2-flucropheny! 4. —== 2-Pyridyl 441.50 442.31

26 2 4- 4 — == 2-Pyridyl 459.49 | 460.25
difluorophenyi

27 2,6- 4-—== 2-Pyridyl 459.49 | 460.24
difluorophenyl

28 Phenyl 2-—== 2-Pyridyl 423.51 424.30

29 4-fluoropheny! 2-—== 2-Pyridyl 44150 | 44227

30 2-fluorophenyl 2-—== 2-Pyridyl 441.50 442 25

31 2,4- 2-—== 2-Pyridyl | 45049 | 460.24
difluorophenyl

32 2,6- 2-—== 2-Pyridyl 45949 | 460.21
| difluorophenyi

33 24- 2-—== 4-Pyridyl 45949 | 460.29
difluorophenyl

34 2-fluorophenyl 2- == 4-Pyridyl 44150 | 442.31

35 4-fluorophenyl 2. —== 4-Pyridyl 44150 | 44223

36 Phenyt 2. —== 4-Pyridyl 423.51 424.30

37 Phenyi 3—== 3-Pyridyl 423.51 424.27

38 2-fiuorophenyl 3-—== 3-Pyridyl 441,50 | 442.25

39 4-fluorophenyi == 3-Pyridyl 44150 | 442.18

40 2,4- I—== 3-Pyridvi 45949 | 460.26
difluorophenyi
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4014- hydr oxyphenyl Z-pyTi dyl 44T. 53 2- Z0Zpnenyt Z-pyr oy a2s53—3s=

4032-f | uor ophenyl 2- pyri dyl 443. 52 3- 4044-f| uorophenyl 2- pyri dyl 443. 52 3- 90
2 7 MAY 2005 WD 02/411466 PCT/ US111 /51096 4052, 6-di f | uor 02- pyt7 MM #én

phenyl 3-' 4064- hydr oxyphenyl 2- pyri dyl 441. 53 3- 4074- net hoxy2- pyrldyl455 56
phenyl 409pMEHI49466y i dyl 425. 53 4102-f | uor ophenyl 2- pyri dylpédAsagsidod
4112, 6-di fl uoro2-pyridyl 461. 51 phenyl 2 4124- hydr oxyphenyl 2- pyri dyl 441. 53 2-
4134- met hoxy2- pyri dyl 455. 56 phenyl 2 414phenyl 2- CH2CH22- pyri dyl 427. 55

4152-f | uor ophenyl 2- CH2CH22- pyri dyl 445. 54

4164-f | uoropln‘é'g’gh"ﬁﬂ?@?ﬁ‘pvm&?*ﬁ'ﬁ‘___ :
4172, 4-di fl upr o2- CH2CH2Z2*pyri dyl;483. 53 pheny 3-Pyridyl 459.49 460.23

=
difluorophenyl

42 Phenyl 3- 4-Pyridyl 423.51 424.30

43 2-fluorophenyl 3- 4-Pyridyi 441.50 442 .29

44 4-fluorophenyl 3- 4-Pyridyl ~ | 441.50 44227

3-Pyridyl 441.50 44226

45 2,4- 3= 4-Pyridyt 459.49 460.28
difluorophenyl

46 2,6- 3-—= 4-Pyridyl 459.49 460.27
difluorophenyl .

57 Phenyl -T== 3-pyridyl 423.51 424.28

58 2-fluorophenyl 2.—== 3-Pyridyl 441.50 44226

59 4-fluorophenyl 2-—=

60 2,4- 2- 3-Pyridyt 45949 | 460.24
difluorophenyi

61 Phenyl 3-CHz-CHz- 4-Pyridyl 427.54 | 428.29

62 4-fluorophenyl 3-CHz-CHa- 4-Pyridyl 445.53 446.29

63 Phenyi 4- 4-Pyridyl 423.51 424.24

64 2-fluorophenyl 4-
65 4-fluorophenyl 4-

4-Pyridyl | 441.50 | 442.24
4-Pyridyl | 44150 | 442.25

R

66 2,6- 4- 4-Pyridyl 459.49 | 460.25
difluorophenyl

67 Pheny! 4-CHy-CH;- 4-Pyridyl 427.54 428.30

68 2-flucrophenyl .| 4-CH>-CH,- 4-Pyridyl 445,53 446.28

69 4-fluorophenyi 4-CH2-CHy- | 4-Pyridyl = | 445.53 446.29

70 24- 4-CHz-CH;- 4-Pyridyl 463.52 464.27
difluorophenyl

71 2,6- 4~CHz-CHa- 4-Pyridyl 463.52 464.26
difluorophenyl

72 phenyl 3-CHz-CHz- 2-Pyridyl 427.54 | 428.33

73 .phenyl 4 /=\ 4-Pyridyt 425.53 | 426.27
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4184- hydr oxyphenyl—2=CH2CHz2-pyTT 0yl 443~ 5%
4194- met hoxyphenyl 2- CH2CH22- pyri dyl 457. 57
4292-f | uor ophenyl 3- CH2CH22- pyri dyl 445. 54

4304- f | uor ophenyl 3- CH2CH22- pyri dyl 445. 54

4312, 4- di f moe20@4d6H2CH22- pyri dyl 463. 53 phenyl
4322, 6-di fl uor 03- CH2CH22- pyri dyl 463. 53 phenyl
4334- hydr oxyphenyl 3- CH2CH22- pyri dyl 443. 54
4344- et hoxy3- CH2CH22- pyr| dyI 457 57 phenyl

A 4

77 MAY 2003

PCT/US0/51096

91 Z 7 MAY 2005 WO 02/10. 166

PCT/ Us0 | [/ 5+@86

4364-tri fl uar 43

437phenyl 3-
4394-fl uoro

4- CH2CH22- py,
phenyl 4424-
4- CH2CH22- py

e et ||y| S=CHCr22 PY A ny;
- CIFE‘ gyrl dyfl 495. t h? p eﬁr?yﬁﬁy 285 [ 426,30
2CHZZ pyridyl 427. 55 433_ - fl uor gphenyl 4- CH2|CH22- py1i dyl 445. 44
enyl|4- CH2CH22- pyri|dyl445. 54 4402, 4-di_|uorp
7 ﬁ%ﬂ} 48] 2—~e=g-++ udr 0 24P 51y | 481).34
hV?OX?ag' gﬁ’\ﬁb 2C ;Bl-- RALL i rlyl 443. 54 4434 YT'P??VL)
i i %8y | |452-flearophenyl /_/ 4-pyridyl 44352
3-
77 4-fluorophenyl / 4-pyridyl 443,52
3
78 2,4-difluoro 4-pyridyl 431.51
hen
pheny! W |
79 2-fluorophenyl / 2-pyridiyl - | 443.52
. 2-
80 phenyl 4-(CHx-N(CHy)- | 1-pyrrolidinyl | 462.63
(CH,CHg)-
81 phenyt 4-(CHx-N(CH3)- 2-furyt 445,56
CHg)
82 phenyl 4-(CH-N(CH3)- | 1-naphthyl 505.66
CHa) '
83 phenyl 4-(CHy- 2-pyridyl 484.60
N(C(O)CHy)-
CHa)-
401 | 4-hydroxyphenyl / 2-pyridyl 441.53
2-
hen — 2-pyridvi 425.53
402 phenyl N /—\
2-fluorophenyl — 2-pyridyl 443.52
403 pheny a /__\ .
4-fluorophenyl — 2-pyridyl 443.52
404 uoropheny . /_\
20



. 4=1TT111ruoro
4- CH2CH22- pyrldyl495 54 nethylphenyl 4573- pyri dyl 3-2-pyri dyl 424. 50
4584-pyri dyl 3-- 2- pyri dyl 424. 50 4604- pyri mi di nyl 3-2- pyri dyl 425. 49 MAY 2005
4612- pyri dyl 3- 2-pyri dyl 424. 50 4622-pyrim dinyl 3- -'-~"2-pyridyl 425. 49
463phenyl 4-woldigdis) - 1- pyrrolidinyl 462. 63 CH2CH2 464phenyPa¥F/O5/gIeH3) -
2-furyl 445. 56 CH2 465phenyl 4- CH2- N( CH3) - 1- napht hyl 505. 66 CH2
466phenyl 4- CHr N(CH3) - 2-thienyl 461.63 CH2 92 2 7 NMAY 2005 WD 02/ 11466

PCT/ US411/ 51096 467phenyl 4- CH2- N( CH3) - 2- pyri dyI 456 59 CH2
468pheny| 4- NCCERY. 2. baonzd A0 o  CLioal

469phenyl 4- g oﬁ(%gsﬁ‘f%?rar;agbmw.ILQ “Hoyiay | 46151
phenyl .
3-

406 | 4-hydroxyphenyl /'—_—‘\ 2-pyridyl 441.53

407 4-methoxy 2-pyridyl 455.56

phenyl

409 phenyl 2-pyridyl 425.53

410 | 2-fluorophenyl 2-pyridyl 443.52

phenyl

412 | 4-hydroxyphenyl 2-pyridyi 441.53

413 4-methoxy 2-pyridyl 455.56

WA
2./ \
WA
411 2,6-difluoro y /'———'\ 2-pyridyt 461.51
/" \
2./~ \

phenyl
414 phenyl 2-CH,CH» 2-pyridyl 427.55
415 | 2-fluorophenyl 2-CH,CH; 2-pyridyl 445.54
416 | 4-fluorophenyl 2-CH2CH2 2-pyridyl 445.54
417 2,4-difluoro 2-CH2CH: 2-pyridyl 463.53
phenyl
418 | 4-hydroxyphenyl 2-CHoCH:2 2-pyridyl 443.54
419 | 4-methoxyphenyl 2-CH2CH2 2-pyridyl 457.57
429 | 2-fluorophenyl 3-CHCH2 2-pyridyl 445,54
430 | 4-fluorophenyt 3-CH:CHz | 2-pyridyi 445.54
431 2 4-difluoro 3-CHCHz 2-pyridyl 463.53
phenyl
432 2,6-difluoro 3-CH2CH; 2-pyridyl 463.53
phenyl
433 | 4-hydroxyphenyl 3-CH,CH; 2-pyridyl 443.54
434 4-methoxy 3-CH2CH: 2-pyridyl 457.57
phenyl

N




471phenyl 4- CH2- 1- pyrrol i di nyl 490. 64 N(C( O CH3) -
472phenyl 4- CH2- N(C(O) - 2-furyl 473. 57 CH3) - CH2
413phenyl 4- CHr N( C( O - 1- napht hyl 533. 67 CH3) - CH2
474phenyl 4wg¥Nide6 O - 2-t hi enyl 489. 64 CH3) - CH2
475phenyl 4- CH N( C( O) 2- pyri dyl 484. 60 CH3) - CH2
476phenyl 4- CH2- N(C( O - 2- benzi m 523. 63 CH3) - CH2dazol yl
477phenyl 4- CHz- N(C( O - 2R-t et ra477 60 CH3) - CHZhydrof uryl

D Nl A 2 o o P VP S UV V-V P
03l A0a00 POLASES | S AT T b Fay N 2 2Py, (74614
aminophenyt
436 4-trifluoro 3-CH;CH, 2-pyridyl 495,53
methyiphenyl
437 phenyl 3-CH.CH; 2-pyridyt | 427.55
438 | 2-fluorophenyl 4-CH,CH;, 2-pyridyl 445,54
439 | 4-fluorophenyt 4-CH,CH2 2-pyridyi 445.54
440 2 4-difluoro 4-CHCH;, 2-pyridyl 463.53
phenyl
441 2,6-difluoro 4-CHCH, 2-pyridyl 463.53
phenyi
442 | 4-hydroxyphenyl 4-CH2CH; 2-pyridyl 443.54
443 4-methoxy 4-CH2CH; 2-pyridy! 457.57
phenyl
444 4-dimethyl 4-CH,CH> 2-pyridyl 470.61
aminophenyl
445 4-trifluoro 4-CH.CH, 2-pyridyl 495.54
methyiphenyi
457 3-pyridyl 3. == 2-pyridyl 424.50
458 4-pyridyl 3. —== 2-pyridyl 424.50
460 4-pyrimidinyl 3.—= 2-pyridyi 425.49
461 2-pyridyl J—== 2-pyridyl 424.50
462 2-pyrimidinyl 3.—== 2-pyridyl 425.49
463 phenyl 4-CH>-N(CHj3)- | 1-pymrolidinyl | 462.63
CH2CH;
464 phenyl 4-CHz-N(CHs)- 2-furyl 445.56
CH3
465 phenyt 4-CH2-N(CH3)- | 1-naphthyl | 505.66
CHz
'466 phenyl 4-CH2-N(CH3)- 2-thieny! 461.63
CH;

CH2CH2

L1

PCT/USOI/

MAY 2005

§096
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302Phenyl 3- Phenyi

304Phenyl 3- -- =

305Phenyl 3- - ==3- Pyri dyl - CF3491. 2492. 3 306Phenyl 3- --3-Pyri dy

- 2-Pyri dyl - CH3437. 2438. 3

- CH3436. 2437. 3 303Phenyl 3- ---2-Pyri dyl

- CF3491.2492. 2
77y

307Pheny| 4-Rgfaadides CF3493. 3494. 2 3- 308Phenyl 2- Pyri dyl - CF348puefioess 3-
309Phenyl 3- 2- Pyri dyl - CH3439. 2440. 3 310Phenyl 3- 3- Hydr oxy- CF3506. 2507. 2

phenyl 311Phenyl 3- - 3-Hydroxy-CH3452. 2453. 3 phenyl 94 2.7 MN 2005 WO
021404" PCT/ USOL/ 51096 4792, 4-3-2-pyridyl CH3473. 52 difluoro phenyl
4802, 4- 3- 2- pyridy| CE3R27 49 difluoro phenyl TABLE 4 D2 N
467 phenyl 4-CHp-N(CHa)- | 2-pyridyl 456.59
CH2
468 pheny! 4-CHz-N(CH;)- | 2-benzimi- | 495.62
CH. dazolyl
469 phenyl 4-CH2-N(CH;)- | 2R-tetrahydro-| 449.59
CHa furyl
470 phenyl 4-CHx-N(CH3)- | 1-imidazolyt | 459.59
CH2CH2
471 phenyl 4-CHy- 1-pyrrolidinyl | 490.64
N(C(O)CH3)-
CHzCH:2
472 phenyl 4-CH-N(C(O)- 2-furyl 473.57
CH3)-CH,
473 phenyl 4-CHz-N(C(O)- | 1-naphthyt | 533.67
CHa)-CH:
474 phenyl 4-CH-N(C(O)- 2-thienyl 489.64
CH3)-CH,
475 phenyl 4-CH2-N(C(O)- 2-pyridyl 484.60
CH3)-CH;
476 phenyl 4-CHx-N(C(O)- | 2-benzimi- | 523.63
CHs)-CH3 dazolyl
477 phenyl 4-CH-N(C(O)- 2R-tetra 477.60
' CH3)-CH2 hydrofuryl
478 phenyl 4-CHx-N(C(O)- | 1-imidazolyl | 487.60
CH3)-CH2CH;

a3

' CiB437. 2438. 3




H N 2 O3 R4 6l 4—Z1TD#RZCal e WWEasS. MV

312Phenyl 3- ( 2- net hyi phenyi ) - CF3480. 2481. 2 c
313Phenyl 3- (2- net hyl phenyl ) - CH3426. 2427. 3 314Phenyl 3- phenyflﬁdﬁﬁﬁl%. 2467. 2
315Phenyl 3- phenyl - CH3412. 2413. 3 316Phenyl 3- ( 3- am nophenyl ) - CF3481. 24822
317Phenyl| 3-w@omwissophenyl ) - CH3427. 2428. 3 318 PCT/US01/51096
Phenyl 3- (3-pyridyl)-CF3467. 2468. 3 P 319Phenyl 3- (3-pyridyl)-CH3413. 2414. 3
320Phenyl 3- (3-thi enyl)-CF3472. 1473. 2 321Phenyl 3- (3-thi enyl ) - CH3418. 2419. 2
95.2 7 MAY 2005 WO 02/ 40466 PCTIUSII/51096 TABLE 5 O ~ R2 N

TABLE 3

O

iD# R* L° Calc. MW | Meas. MW
301 Phenyl | 3.—=— Phenyl -CF; 490.2 491.2
302 | Phenyl | 3-——= Phenyl -CHs 436.2 437.3
303 | Phenyl | 3-—==— | 2-Pyridyl -CF3 491.2 492.2
304 | Phenyl | 3-—== | 2-Pyridvl -CHjs 437.2 438.3
305 | Phenyl | 3-—==— | 3-Pyridyl -CF3 491.2 4923
306 | Phenyl | 3-—==— | 3-Pyridyl -CHs 437.2 438.3
307 | Phenvl /______/ 4-Pyridyl -CF3 493.3 494.2
3-
308 | Phenyl /____/ 2-Pyridyl -CF3 493.2 494.2
3-
309 Pheny! /____/ 2-Pyridyl -CH3 439.2 440.3
3 .
310 | Phenyl | 3-—==— | 3-Hydroxy | -CF; 506.2 507.2
phenyl
311 Phenyl | 3-—= 3-Hydroxy | -CHa 452.2 453.3
phenyl




-- "2-Pyridyl 424.50425. 23 104Phenyl 2- Pyri dyl 426. 52427. 25 -2
105Pheny|~/2 Pyndyl 426. 52427.25 - 3 r 106Phenyl 3- 7 MAY 2005
---'2-Pyridyl 424. 50425. 25 107Phenyl 2- -3-Pyridy|424.50425.2%
108Pheny| 2o iydoiddy! 424. 50425. 24 109Phenyl _/ 4- Pyri dyl 424. 542650321096
110Phenyl 3- - =3-Pyri dyl 426. 52427. 26 i 11Phenyl 4- Pyri dyl 426. 52427. 26
112Phenyl 3- CHz- CHr 2- Pyndyl 428. 53429. 27 113Phenyl 3- ---'-"Phenyl 423.51424. 23
1144-f1 uoro03-2-Pyridyl 442. 49443. 26 phenyl
1152, 4-di f | yarol-2-Pyri dyl 460
479 24- 13- 2-pyridyt | CHa | 473.52
difluoro
phenyl
480 2,4- 3-—== 2-pyridyl CF, 527.49
difluoro
phenyl
TABLE 4
O
' 2
R
N
H
D # R* Calc. MW | Meas. MW
312 | Phenyl 3-(2-methyiphenyl) -CF3 480.2 481.2
313 | Phenyl 3-(2-methyiphenyl) -CHj; 426.2 427.3
314 | Phenyl 3-phenyl -CF3 466.2 467.2
315 | Phenyl 3-phenyl -CH3 4122 413.3
316 | Phenyl 3-(3-aminophenyl) -CF3 481.2 482.2
317 | Phenyl 3-(3-aminophenyl) -CHs 427.2 428.3
318 | Phenyl 3-(3-pyridyl) -CF3 467.2 468.3
319 | Phenyl 3-(3-pyridyl) -CH3 413.2 4143
320 | Phenyl 3-(3-thienyl) -CF3 4721 473.2
321 Phenyt 3-(3-thienyl) -CHj 418.2 419.2
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--~2-Pyridyi 442. 49443. 25 phenyl 1172, 4-difl uoro3-2-Pyridyl 460. 48461. 24
phenyl 1182-fl uoro2-Pyridyl 444.51445. 63 phenyl 2- Y -
1192, 4- di f | uor 02- Pyri dyl 462. 50463. 34 phenyl 2- 77MA

1204-f | uor qdo Buseky! 444. 51445. 34 phenyl 2- 1212-f1 uor 02- Pyr peprydfifiims445. 35
phenyl 3- 1224-fl uoro2-Pyri dyl 444. 51445. 34 phenyl 3-

1232, 4-di fl uoro2- Pyri dyl 462. 50463. 33 phenyl 3-

1242, 6-di fl uoro2- Pyri dyl 462. 48463. 24 phenyl 3-

125Phenyl 3- CHZ- CH2- 2- Pyri dyl 428. 53429%4 | uor 02-

---12-Pyridyl 442. 49443. 3 phenyl 1272, ro2-

----- "' 2- Py[rdyt460 28206, 29 pheny! BZ-TTUOT 02----~2- Pyr1dyl 442. 29429. 3
phenyl 1292}16-difluoro2----= -2-Pyri gyl 460.,48461. 28 phenyl

137CH( CH3) 28- 2- Pyri dyl 390. 48 N’R2

ID# R? Calc. MW | Meas. MW
103 Pheny! 424.50 42523
104 Pheny 426.52 427.25
105 Phenyl 426.52 42725

106 Phenyl 3.—== 2-Pyridyl 424 .50 425.25

107 Phenyl 2- == 3-Pyridyl 424.50 425.26
108 Phenyl 2-—= 4-Pyridyl 424,50 425.24
109 Phenyi /____/ 4-Pyridyl 424.50 425.32
2.
110 Phenyl Jo——=—=" 3-Pyridyl 426.52 427.26
111 Phenyl /__J 4-Pyridyl 426.52 427.26
3.
112 Phenyl 3-CHx-CH2- 2-Pyridyl 428.53 429.27
113 Phenyl o — == Phenyl 423.51 424.23
114 4-fluoro 3. == 2-Pyridyl 442.49 443.26
phenyi
115 | 2,4-difluoro | 3-—== 2-Pyridyl | 460.48 461.23
phenyl
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I38I-pyrroltarnyt3- ---2-Pyrtayra02.50 972 1 VAT 2000 VO vZ2rzozeo . reoser -
1/i 1096 TABLE 6 O HNO NR O |ID #RCalc. MMeas. MN

201(R) - met hyl 438. 21439. 30 202(S) - benzyl 514. 24515, 37 77 MAY 7003
203(R) - benzyl 514. 24515.37 TABLE 7 O K NCR H (x) CF3 NHONGCF3 / ID
#XRCal c. M/vear/40d68V PCT/USOU/51096

pheny!

116 |  2-fluoro J—=—= 2-Pyridyi 442.49 443.25

117 2,4-difluoro | 3- 2-Pyridyt 460.48 461.24
phenyl

118 2-fluoro 2-Pyridyl 444.51 445.63
phenyl 2.

119 | 2,4-difluoro 2-Pyridyl 462.50 463.34
phenyl 2.

120 4-fluoro 2-Pynidyl 444.51 445.34
phenyl 2.

121 2-fluoro
phenyl

2-Pyridyl 444.51 445.35

122 4-fluoro
phenyl

2-Pyridyl 444.51 445.34

[#3)
[]

123 2 4-difluoro
phenyl
124 2,6-difluoro
phenyl
125 Phenyl 3-CH-CH2- 2-Pyridyl 428.53 42928
126 4-fluoro 2- 2-Pyridyl 442.49 443.3

2-Pyridyl 462.50 463.33

w
'

AR

2-Pyridyl 462.48 463.24

(2
1

phenyl

127 | 24difluoro | 2.—== 2-Pyridyl 460.48 461.29
phenyl '

128 2-fluoro 2. —=== 2-Pyridyl 442.49 443.3
phenyl

129 | 2.6difluoro | 2-—=—=— 2-Pyridy! 460.48 461.28
phenyl |

137 CH(CH3); | 3-—=="— 2-Pyridyl 390.48

138 | 1-pymolidinyl | 3- 2-Pyridyl | 402.50
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TABLE 6

503N4- (di et hyI am no) phenyl 607. 60608' 4 504N4 nor phol i nyl -
98 2 7 MAY 2005 WD 02/10466 PCT/USO I/S1096 505CHphenyl 563 25;5}%421]0&
S06CH3- pyri dyl 564. 54565. 4 507CH4- (di net hyl am no) - phenyl 606. 62607. 3

508CH4- rmrptwjdmyl(,r,phenyl 648. 65649. 3 509CH4- pi peri di nyl -

TABLE 8 O 4 5

phergtreshersfids 647. 3

50

ID# R™ Calc. MW Meas. MW
201 (Ry-methyl 438.21 439.30
202 (S)ybenzy! 514.24 515.37
203 (R)-benzyl 514.24 516.37
TABLE 7
0

N
H

%y

iD# X Calc. MW Meas. MW
501 N phenyl 564.53 565.3
502 N 3-pyridyl 565.52 566.3
503 N 4-(dimethylamino)-phenyl 607.60 608.4
504 N 4-morpholinyl-phenyl 649.63 650.3

98

phenyl 649. 63650. 3




I D #R +R (Wi~

1311- pyrrolidinyl 3-(4- chlorophenyl)411 93
1321- pi peri di nyl 3- (4- met hoxyphenyl ) 421. 54
1341- mor phol i nyl 3- (4- met hoxyphenyl ) 423. 51
1351- pyrr ol W@i0ai86( 4- chl or ophenyl ) 413. 95

1361- pyrrolidinyl 3-(4-nmet hoxyphenyt) 407.51 99 7 MAY 2005

77 MAY 2005

PCT/US01/51096
WD 112/ 40466

PCT/USO 1/5 14196 TABLE 9 O RZ N HN3 2 4 0 R (L) ---Rn | NRRn( L
)nRCal c. MW 421phenyl 4- oxazol yl Oabsent 5- phenyl 389. 45
4222-f | uor o4- okasgE yTUgpsent 5- phemppheidf. 44 pherlyl 563.55 564.4
4232, 4-di fl uor b4-oxazol vl Qabsent 5- pheny] 425 A’% pheny|
4244-11 uor 04- oxa886 yll 06k ent 5- phea';mﬁ'@fX" 44 pheryl 564.54 565.4
4254- hydr oxy4- XazZo Capsent T yl
4264-nethoxy4-gx§9zlyl bsle 4@'?ﬁ@ﬂébﬂ§§)“§?ﬁ% 606.62 607.3
508 CH 4-morpholinyl-phenyl 648.65 649.3
509 CH 4-piperidinyl-phenyi 646.68 . 647.3
TABLE 8
0
AN/R1
|
ENj R?
N
2
3
F4
5
ID# R'+R* (with the N) R* Calc. MW
130 1-pyrrolidinyt 3-(4-methoxyphenyl) 407.51
131 1-pyrrolidinyl 3-(4-chlorophienyt) 411.93
132 1-piperidinyl 3-(4-methoxyphenyl) 421.54
134 1-morpholinyl 3-(4-methoxyphenyl) 423.51
135 1-pyrrolidinyt 3-(4-chlorophenyl) 413.95
136 1-pyrrolidinyl 3-(4-methoxyphenyl) 407.51
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phenyl 4274-di nethyl4-oxazot yroapsent 5- pnenyt 232, 52 _am nophenyt
4284-trifluoro4-oxazol yl Oabsent 5- phenyl 457. 45 net hyi phenyl

446phenyl 4- oxazol yl 15- phenyl 413. 48 4472-f|uoro4-oxazo|y|15-phe%}Mﬁ§ﬂmh7
phenyl 4484-f| uoro04-oxazol yl 15- phenyl 431. 47 phenyl T

492, 4- di f I\MOHY#M66azol yl 15- phenyl 449. 46 100 21 MAY 105 WOPQPMUSOUB69sPCT/ USO1
/51096 phenyl 4502-pyri dyl 4- oxazol yl 15- phenyl 414. 46

4514- pyri dyl 4- oxazol yl 15- phenyl 414. 46 4525- qui nol i nyl 4- oxazol yl

15- phenyl 464. 52 4536- qui nol i nyl 4- oxazol yl 15-phenyl 464. 52

4548- qui nol i nyl 4- exazol yl 15- phenyl 464TABLED4S- pyndy|

4- oxazol yl 15-phenyl 428 49 nepthyl A564-trifluocro 4-oxazolyl15-phenyl 481 72

nmet hyl phenyl Tabl e 10 ! D#Struct ureCal MN 1330381.47 ,CH3 N CNJCH3 ocH3
N’R2
H
N
O)\Ra—-(Lz)n-—R"

ID# R® R’ n (L%)n Rt Cale.

Mw

421 phenyl 4-oxazolyl | O absent S-phenyl | 389.45

422 2-fluoro 4-oxazolyl absent 5-phenyl | 407.44
phenyl

423 | 24-difluoro | 4-oxazolyl | 0 absent S5-phenyl | 425.43
phenyl

424 4-fluoro 4-oxazolyl | O absent 5-phenyl | 407 44
phenyl

425 4-hydroxy | 4-oxazolyl| O absent 5-phenyl | 40545
phenyl

426 | 4-methoxy | 4-oxazolyl | O absent 5-phenyl | 41948
phenyl

427 | 4-dimethyl | 4-oxazolyl | O absent 5-phenyt | 432.52
aminophenyl

428 4-trifluoro | 4-oxazolyl | O absent 5-phenyl | 457.45
methylphenyl

446 phenyl 4-oxazolyl | 1 | §5-—=== phenyl | 413.48

447 2-fluoro 4-oxazolyl | 1 | 5- == phenyl | 431.47
phenyl

448 4-fluoro 4-oxazolyl | 1 | §5-—== phenyl | 431.47
phenyl

449 | 2,4-difluoro | 4-oxazolyl | 1 | 5- == phenyl | 449.46
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WO 02/40466 PCT/USO1/51096
phenyl
450 2-pyridyl 4-oxazolyl | 1 | 5-.—== phenyl | 41446
451 4-pyridyl 4-oxazolyl | 1 | 5-—== phenyl | 414.46
452 | 5-quinolinyl 4—oxazolylz 1 5- = phenyl | 464.52
453 | 6-quinolinyl | 4-oxazoiyl | 1 | §-—== phenyl | 464.52
454 | 8-quinolinyl | 4-oxazolyt | 1 | 5 —= phenyl | 464.52
455 4-pyridyl 4-oxazolyl | 1 | 5-—== phenyl | 428.49
methyl
456 4-trifluoro 4-oxazolyl | 1 5- — phenyl 481.72
methyiphenyl
Table 10
ID# Structure Calc. MW
133 0 381.47
_CH
‘)‘\hll 3
N CHy
) oo
N 3
0)
139 O )Cia 399.91
‘)‘\N CHs
N H
(] Cl
N .
(o)
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TESTING - DO HEADSHAKE MODEL Male CD-1 or NIH Swi ss mce vverelh&gﬁ@ed
overnight. The mice were 5 given control vehicle or test corﬁi‘oM y the
oral or intraperitoneal (i.p.) routes of admnistration at doses up-to 40
ng/ kg or amdmanskeup to 100 ng/ kg i.p. Admnistration tinnvessMdrpet ed as
to. At each of several selected intervals after to (at about 45mn, 1 h,
2h, 4h, 6h, 8h, 24h after adm nistration), separate groups of mce were
gi ven 1-{2, 5-di net hoxy- 4-i odophenyl | - 2- am nopr opane 10 (001), a known

serotoni n receptor PET2ZA AQOMT S5~ Dy t1e Tt aperttgneajggggre | 102 2 7
MAY 1005 WO 02/ 404%%8/PC{/ USO1 /51Q96 of adninistration route. Aftler
adm nistration jof OO, the mce erved for 15(mn and thg nunber of
headshakes i ndyced by the serotgnin hgoni st was neasyred for m cde given
the control and mice giyen th t conpound at the gbove nentigned
selected intervjals. (Separate [grodps of mce were testled at 5 each tine
Interval .) Peak| activity tine, oted as tp, was detgrm ned as the tine
of the greatest| reduction in thg nunber g -i nduced headshakes| for
0 \ cl
0
FsC
420 o j::s 457.88
HKN CH,
e}
N
0 \ Cl
o]
FyC
H
459 0. _N 437.54
N
(g |
o]
EXAMPLE 13

IN VIVO TESTING - DOl HEADS E MOD
Male CD-1 or NIH-Swiss mice were fasted ovemight. The mice were
5 given control vehicle or test compound by the oral or intraperitoneal (i.p.) routes
of administration at doses up to 40 mg/kg orally and up to 100 mg/kg i.p.
Administration time was denoted as fp. At each of several selected intervals
after ty (at about 45min, 1h, 2h, 4h, 6h, 8h, 24h after administration), separate
groups of mice were given 1-{2.5-dimethoxy-4-iodophenyl]-Z-amihopropane
10 (DOV), a known serotonin receptor type-2A agonist, by the intraperitoneal route
102




mMcegrver the tEST COMpoUTgConpar ea- T o0 T e TTUMTET 0T e aUSTaRES TOT e .
m ce given the control, neasured at the sane tine interval. 10 A

statistically significant decrease in the nunmber of headshaked T Wud®d by
the adm nistration of DO In the mce given the test conpound relative to
the mce owgensisbe control was an indication of nodul ati opcriisdixe9é
serotonin neural pathways and thus an indication of an active conpound. 15
- In vivo biological activity was neasured for sel ect conpounds of the
present invention as listed in Table 11, using the procedures outlined

above. Starr i FOLHE, ARELadmmist@tion dFTIdI, ¥ MidelvdreBsenaitioN H
Swiss mce, Cgﬁd@%“ﬁgraﬂ@gnpounds were tested usi ng\;vm’ ss NIH m ce. 20 TABLE

11 1 D #Nunber15irHaad thenermberofhesdalakas indueed by thensemtanin agenistmasiact i ve

770t venot | VBOSRUED M RIER Ul e SREDIg (el 55 15T sl Bitd Bthes 1 006
79Act i veAct i vihoveAnentiondd selectéd intérvale. $Répanate §rdupsofidice acre tested at
104Act ] VeAéCt ! c-\zlaechlt?rr?é icnttciar\(lgio.)c tFie\éﬁ alc%\(l)i{yri?rﬁé.i cYeenoted as tp, was determined as the

time of the greatest reduction in the number of DOI-induced headshakes for

mice given the test compound compared to the number of headshakes for the

mice given the control, measured at the same time interval.

' 10 A statistically significant decrease in the number of headshakes induced
by the administration of DOl in the mice given the test compound relative to the
mice given the control was an indication of modulation of the serotonin neural
pathways and thus an indication of an active compound.

15 - In vivo biological activity was measured for select compounds of the
present invention as listed in Table 11, using the procedures outlined above.
Starved (*) compounds were tested on both male CD-1 mice and NIH Swiss
mice, all other compounds were tested using Swiss NIH mice.

20 TABLE 11
Number of Headshakes
D# IP Admin Oral Admin.
10* Active Active
11 Inactive
13* Inactive
15 Active Active
73 Active Active
75 Active Active
76 Active
77 Active Active
78 Active Active
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Shake in Mce The in vivo assay neasuring the reversal of Senktide-induced
5 headshake in mce has been previously described in the Ilterﬁkggﬁa

Sarau, H M, et al in J. Pharmacol. Exp. Therapeutics (200

373-381. BrWwefgyeever ni ght fasted N H Swi ss mice wei ghing p@ﬁmgdqu were
treated with test conpound or vehicle by the oral (gavage) route, at

vari ous 10 concentrations. Forty five (45) mnutes after adm nistration,
the animals are injected subcut aneously (sc) with Senktlde at a

concentration of 5 ngrkg: 79|1|||-'u1 atet oG e ™ n-steattot—of t he
Senktide, the aninal 4 _are randpmi zed "and |aced into at ed |observati on
chanbers and the nunfjer &0 heagshake®dctiper recorded @egve a terf (10) mnute
per| od. A decrease in—the nunu —of-15 _Senktide induced headshakes for test
conmpound treated anial s %15 co frpar ed with vehilcle tAeli¥eed ani|mal s(anal ysi s
conpl eted usi ng Mann{WATTgEYy T{TEST tartgd)y )V S RKermr—gs an

i ndi cation of anxiolytic activity for the conpound. Representgtive
conpounds of the Insttant 8hventi on \Aluaetl\zeested for 20 reversal| of

Senkti de-i nduced headgshedes—n+r-ce—w-t-h—resuH-s—as—tisted-iqd Table 12.
104 2 7 MAY 2005 WO (¢2/ 11%66 CT/ USM'P@lO% TABLE AMstivetive |= a
statistically signififCangogMann- VWit ¥vE- L €51 [ ONe- Retngd)) | eduction in
t he headshakes produded by senktide (5 mg/kg). |ln aninals dosdd with test
conpound 10 ny/ kg po|5 EXB®PLE| 15 | Nn@cik®@ ASSAY - COMBI NATI ON|SMA AND EPM
TESTS Aninmals: Mle LUIlgOJI'EvaH: Hooded—rats—wetrghtn E!nac“fl*\’/e%ﬁ 240 grans were

502 Active Inactive

Example 14
Reversal of Senkide-dnduced Head Shake in Mice
The in vivo assay measuring the reversal of Senktide-induced
5 headshake in mice has been previously described in the literature by Sarau, H.
M., etal in J. Pharmacol. Exp. Therapeutics (2000), 295 pp 373-381.

Briefly, ovemight fasted NIH-Swiss mice weighing 18-21 gms were

treated with test compound or vehicle by the oral (gavage) route, at various

10 concentrations. Forty five (45) minutes after administration, the ahimals are
injected subcutaneously (sc) with Senktide at a concentration of 5 mg/kg.
Immediately after administration of the Senktide, the animals are randomized
and laced into isolated observation chambers and the number of headshakes
per recorded over a ten (10) minute peribd. A decrease in the number of

15  Senktide induced headshakes for test compound treated animals as compared
with vehicle treated animals(analysis completed using Mann-Whitney t-test
(one tailed)) was taken as an indication of anxiolytic activity for the compound.

Representative compounds of the instant invention were tested for
20 reversal of Senktide-induced headshakes in mice, with resuilts as listed in Table
12.
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10 purchased from ' .

groups of four at an anmbient tenperature of 21 to 23Cin a roomw th an
automated 12/ 12 hour light/dark cycle. The rats had access tX] Wit B85 and a
comercial rodent food ad libitum At the tinme of the experinment the rats
wei ghed 220 WO 028M06¢gr ans. 15 The assay was run with test CO%QMQ&,{]{VM
vehicle adm nistered to the animals at time zero. Fifty mnutes after

adm nistration, the aninmals were tested in the SMA ( Spontaneous Loconot or
Activity). which was conpleted in 10 mnutes. Inmmediately foll owi ng SVA
testing, the rats were noved and 20 teigg :3 the EPM (el evated Pl us Maze),

whi ch was al so conpleted in ten m nutes: conpounds were suspended in
an aqueous vehicle (M) [cowp S0 O§eHkhide Haadshake ASERyE gnd adni nistered
p. 0. Spontaneous Loconot qrActivilty TSI st _lappar at us

consi sted of a plastic cybicl® (40.6cm | engidetive 40. 6cm w dth; 30.5cm

hei ght) that was placed im t1' center—of—a—ma-p—rare——Rhoetocel | sensors

(8 beans fromfront to biick a%d 8 beans fronﬁgwﬁe to side) |were built into

the sides of the frAuiie=Cd statistically simificant AASRRWHIRE TRESt (0 'Q.?aue{amit ocel I's
a

were | ocated at ,right, angles to each other, projectihg horizont 05 ID

#Senkt i de HeadSAUKHONE Y headshakes Prodycead hysepktidefSmadian, in@rimalsidossa

PCT/ USI - 1/ 906yt {esRESHDOGH™0 nidfikd hght Scm apart and 2cm above the fl oor
to measure _ horizont gﬁqgct I Vi t{,'f?“ %é1885cm apart and 14cm above the floor to

neasure veBtical activity. Rats were divided into groups (N =8 to 12).

Test conpound or vehicle was adm ni smghly by gavage in a dose
vol une equivalent to 5m./kg. At 5 50 ter adm ni stration each rat

was placed into a sedNVIVO ASSAYN < COMBINATION SMA ANDIEPN TESTS or atory
activity was rgc.or ed for 10 mnutes. Horizontal and vertrcal novenents of
the rats were d by counting the

Male Long-Evans Hooded rats weighing 180 to 200 grams were
10  purchased from Charles River inc (Portage MI). The rats were housed in
groups of four at an ambient temperature of 21 to 23°C in a room with an
automated 12/12 hour light/dark cycle. The rats had access to water and a

commercial rodent food ad libitum. At the time of the experiment the rats
weighed 220 to 350 grams.

15

The assay was run with test compound or vehicle administered to the

animals at time zero. Fifty minutes after administration, the animals were
tested in the SMA (Spontaneous Locomotor Activity), which was completed in
10 minutes. Immediately following SMA testing, the rats were moved and

20 tested in the EPM (elevated Plus Maze), which was also completed in ten
minutes. Test compounds were suspended in an aqueous vehicle (MC)
comprised of 0.5% Methyicellulose and administered p.o.

Spontaneous Locomotor Activity (SMA) Test:

25 The test apparatus consisted of a plastic cubicle (40.6cm, length;
40.6cm, width; 30.5cm, height) that was placed in the center of a main frame.
Photocell sensors (8 beams from front to back and 8 beams from side to side)
were built into the sides of the frame for monitoring horizontal movement. The

photocells were located at right angles to each other, projecting horizontal
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nunber o EE [

vertical counts). Collection of the data and prelimnary data anal ysis was
aut omat ed. 10 A drug-induced decrease in spontaneous hori zontaphydfliverti cal
not or activi t}/ was regarded as an indication of sedation. Data Anal ysis
(SMA) : A t X9 %¥WAound was consi dered sedative in rats whoeer/usnisi@et al 15
activity (HA) or vertical novenents (VM rearing) counts were significantly
|l ess than that in vehicle-treated rats. HA data were anal yzed for
statistical significance between drug and vehicle-treated groups that were

adni ni st er edinfrarédibearhb of Ut Sdre apart MR SBoW 1h§eiffﬁ;o??§hé‘a§mfé°und by a

one-way anal ﬁsi_s of variance. Then Dunnett's nu pl e conparison net hod

was used to hedfonta)actviby andfren apart @eddt s ahovedthp dlopr thmeasuranartice
nb f HA t it el tr d i
Concur  ent 1 y oy, Tt il BRI Grotlin'g 815 F2) MR meel & Fetllnan 5o,

(p<0. 05) t hawas adeunistesed orallwbygavags ivid dose vohanel eygivialeht teeSmukgy Mt

conpared 4o ncurrent |y run vehicle-treate r.qu was due to_ chance,

then the édosgogﬁmt"ﬁé 35?3'3'8”%5?@& %%“3' rabwas ‘gﬁ‘ 1919 D 8eparate Rlagts i ve

activity. Magubishgidnd hiaRDlus iexpldp ' hatrdput i on of

the data is gon- gausgpgn.a El e\?ae'?(gd gﬁ%aﬁﬁgﬁ%@gg?@%ghﬁﬁﬁg ed plus
[

maze (EPM) i Sofzntaland vertiealymovasaentsiofthe tats werg recomdachky eoyntinpitber ul | y
quantitati venspBerdain 534 IOl I Jromthe

t heoreti cal ll1)asi S aﬁglﬁ %fg‘r macorﬁﬁgf l)égg-it "?%é%’%ﬁ@‘é@@ﬁﬁé‘“%'ﬁ@@%v 2005
WO 112/ 44146epynts) (Sdiection pithe dats andarelimipancdataamatysis was adtdmyatedince it
studi es {dqe K i s.in.response to. interactions
W ih ¢ neltony RS HRERST cBERRSeTh Sban@Reh Tt Barghedi BB mwadifen of
rodents to ewpscegardepeas anriddibaiiin of sedationas wel | as their innate tendency

for thignotaxis. When 5 rats are placed on the el evated-plus naze, they
have a normal tendency to remain in the enclosed arns of the nmaze and avoid

venturing i npatd ARalyBR(SMARS. Animals treated with typical or atypical
anxiolytic show an'increase In the percentage of tine spent (%l ne)
and/ or the per cerf {88 compoyndiwas ered sedative in rats whose horizontal

15 activity (HA) or vertical movements (VM, rearing) counts were significantly less
than that in vehicle-treated rats. HA data were analyzed for statistical
significance between drug and vehicle-treated groups that were administered
either the vehicle or each dose of the test compound by a one-way analysis of
variance. Then Dunnett's multipte comparison method was used to test for a

20  reduction (p<0.05, 1-tailed) in the average number of HA counts or VM counts
in drug-treated groups, compared to a concurrently run vehicle-treated group.
If the probability was less than 5% (p<0.05) that a decrease in HA and/or VM in
the drug-treated group compared to a concurrently run vehicle-treated group
was due to chance, then the dose of the test compound was considered to

25 have sedative activity. Mann-Whitney T-Test is used in cases where the
distribution of the data is non-gaussian.

Elevated Plus Maze (EPM) Test:
The elevated plus maze (EPM) is the most widely used animal test of
30 anxiety. The fully quantitative computerized EPM has validity as an anxiety
model from the theorstical basis and phérmacological responses. The EPM
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(YEntries) into

bl ack plastic maze with two open arns and two arns with 40 cm high walls
(enclosed arns) of equal length (50cm extending fromthe cerpteniyallyi ght
angl es, such, Wﬁm ms of simlar type were opposite each other. Each

pl us-maze was el evated approxi mately 60c  above the fl oor.PQTHESIASHI6
phot o- beans that crossed the entrance of each arm 15 and the center of the
maze detected the exploratory activity of an aninmal in the nmaze. Rats were
divided into groups (N =8 to 12) and test conpound or vehicle was

adni ni st er ed a@lsd has bighgzolgical nalmyme/iohmmesaﬁu ispahRAboli® beRAVikRI -
f the plus- maze

hour after do the rats ed on an open armo
facing the ceﬁlaggmsfﬂéeﬁ’?? V\ﬁ '%tgt@g'f’“mh it enyrarimedten t he rat 20 entered
the center of the Fhpgréédtfure baseelon E?'Fethéi‘ﬂra‘l‘@%t%lgno(%ﬁfpﬁ gﬁlAFﬁDys' S

(EPM Anxiolytic activity of a test conpound
par anet ers: aﬁpﬁﬂénﬂét'%ﬁtacﬁ asowel as their @patﬁtebgemyfarthtgmtmumfvmm t wo

open 25 agms | ch was, cal.cu ted as
fol | ows: %sOperﬂlfs ﬁ%ﬁﬁﬁﬁg%%@%&%en rm@@%%%m(%&tgpdqn Oof Test
Sessi on)- and meahteinrtherbecloeéd amsfmermazean@aedidtdmmn@tnw e dphat i ve to
the total entrles.,nt | nd the nter area (% open armentries),
cal cul at ed ?5#%1 N@Bg's% t%{ gﬁ'ﬂ/&p %@Saﬁﬁ@gﬁﬂﬁ'?%Gs P&W@Sl'&qfeﬁge imo6 %
Open Arm Ent r ithes percée: el Fdimasé r{gpwr 0 to
OQpen Arns, d %&:‘t Xr ﬁt%ngenter)&A testﬁg?n%%ﬁggm%&ﬁéég?g@%ﬁ?#; I n

rats whose % fiae open WB?)en armentries was signifi cant |y greater
o 1 oanZe oGS iral G cHRURAYSYS MR AR, e HBlE
Mann- Wi t ney megnd two arms mﬁb%mm hlglywaﬁaﬁﬂwmdtém)wceﬁoaﬂe@&h that an
hpﬁge?fgat 2 dt conparggbwady\/%ﬁtﬁbgp $r?grv]3§a g;}c 5t &ond O sitnilar type
were opposite each other. Each plus-maze was elevated approximately 60cm
above the floor. Infrared photo-beams that crossed the entrance of each arm
15 and the center of the maze detected the exploratory activity of an animal in the
maze. Rats were divided into groups (N = 8 to 12) and test compound or
vehicle was administered orally by gavage in a dose volume equivalent to
SmlL/kg. One hour after dosing the rats were placed on an open amm of the
plus-maze facing the center. The 10 minute test was initiated when the rat
20 entered the center of the apparatus. Data collection was automated.

Data Analysis (EPM):
Anxiolytic activity of a test compound was quantified using two
parameters: a) the percent of total time spent by a rat in one of the two open
25 anms of the apparatus (% open arm time) which was caiculated as follows:

% Open Arm Time =( (Time in Open Arms) .

X 100%
(Total Time of Test Session)) ’

and b) the number of times a rat entered the open amms relative to the

total entries into all arms and the center area (% open arm entries), calculated
as follows:
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group was due tTo cha : Uit et e s O P Ot e SO Grimh Sl
active. 10 The total nunber of entries into all arns and the center of the

EPM was recorded as part of the automated data collection imtMhsillEest.

This infornation (total entries) serves as a separate neasure of

spont aneous¥¢HY#66activity on the EPM Conpounds with sededyénafibé Vity
reduce the total nunber of entries 15 in the Elevated-Plus Maze test. A

test conmpound was considered to have sedative activity in rats whose total
entries was significantly less than in rats that received vehicle. Data

were analyzed for statisticgl significance between drug and

vehi cl e-treat ne t ai | edEnMsiehintdOpencArmi)- Test .
probability vvgss:l Féerghéﬂf nt\“b%o Ettal Bniedido OdEAlArMS | ?qu(o
PEAlAS J616E &Pk a?re

entries in the drug-treated group conpared to the vehiclé ted group
was due to chance, then the dose of the test conpound was considered to be

a dose at which tWetesDomnpﬁdnd)m@lﬁb@félde‘ﬁétﬂéétivBWn r@t@vﬁgﬁf f&tair%etime

COI’TpOUI’]dS of tf i nstant i1 nvention were tested accor
®

spont aneous 1%5c¢BABER AMHANtIeS Was sfgnificandly sreaten thanin rats Mm&terec@m\/p
procedur es dgghicid? Sda@bee, le,13. 108 2 7 MAY
2905 WO 03/ 111466 PC‘:'II' / US'%l '7!5%69@% %%lﬁti&igiqnﬁtcrgggé ge%’b%'yg SMVA SVA
| D% Cpen Opdfhislenirepter gsewps vigwns tailed MamnTWhithey TiTesACIfitvé prYABAEE N

was less than 5% (p<0.05) that an increase in the % open arm time and/or %

open arm entries in the drug-treated group compared to the vehicle-treated

group was due to chance, then the dose of the test compound was considered
active.

10

The total number of entries into all amns and the center of the EPM was
recorded as part of the automated data collection in this test. This information
(total entries) serves as a separate measure of spontaneous motor activity on
the EPM. Compounds with sedative activity reduce the total number of entries

15 in the Elevated-Plus Maze test,

A test compound was considered to have sedative activity in rats whose
total entries was significantly less than in rats that received vehicle. Data were
analyzed for statistical significance between drug and vehicle-treated groups
via one tailed Mann-Whitney T-Test. If the probability was less than

20 5% (p<0.05) that a decrease in the total entries in the drug-treated group
compared to the vehicle-treated group was due to chance, then the dose of the
test compound was considered to be a dose at which the compound produces
sedation.

25 Representative compounds of the instant invention were tested

according to the spontaneous locomotor activity (SMA) and elevated plus maze
(EPM) procedures described above, with results as listed in Table 13,
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TOACtTT VEACT T VEITICT EaSE- TTICTEASE 15ACt T VEACT T VETTICT Easer e ease
75Act i veActivel ncreasel ncrease Active = statistically significant &@{gnn
Whitney U test p<0.05) increase in open armtine or open ar nf aHd¥ at 10
ng/ kg po Increase = statistically significant (Mann Wi tney U test p<O0.05)

i ncrease SWDRRHBI6E zontal activity and vertical novenents potiusesssings | ack
of sedation or notor inpairment at 10 ng/ kg po EXAVPLE 16 | N VI VO TESTI NG
- ANTI - EMETI C TEST 10 The effectiveness of a test conpound to inhibit
emesis in the shrew were determ ned according to the procedure described
in Darmani, N A -Serotonin 5-HT3 recophRy 1#nt agoni sts prevent

Ci spl atin-induced enesis in Crvptosls "parva. a new experinmental nodel of
enesi s. J Neur al ID#T1 ahoreadd OB, lAbkeasel%4 3- 1156MAL5 ConmpounSMALO was

determ ned to bhe acfi in the cisplatin indyced JE | vo testt
descri bed aboveg -0 \‘/eprf’@"da a é Em ﬁpé'FPBg?qe ‘6?f¥ At ant
reduction in the ci $Aah TimkNducegnt®és hi nq bABﬁVlt?r )f %h&@diﬁeﬂi a | dosage

of 20 ny/ kg, adninistered subcutaneously. 20 While the foregoing
speci fication fledBhes Agdverinci pIA;Q.tIVQf t h¢ pinemase [ nvedncreasewi t h

exanpl es provi gegzfor— Use Huostrat Tt meterist ood
that the pract |H cgsof t éffvé‘]' entio W?orr_paé g‘?cgqqseof t he 'ﬁg‘égf'é‘

vari ations, adclpvat | onacwull of nodidtiveat | ons iagrezzsge Wt hi|mrbbgescop|§ of
t he 25 f0| | owilng ant < 109 2 MAY. aim

1. A conpound of t‘?@'vﬁm %ﬁ'ﬁ'm@fl Whtitpey L\fest p<0.05) increase in
open arm time or open arm entries at 10 mg/kg po
{ Increase = statistically significant (Mann Whitney U test p<0.05) increase
5 in horizontal activity and vertical movements indicating lack of sedation or

motor impairment at 10 mg/kg po

EXAMPLE 16-
IN VIVO TESTING — ANTI-EMETIC TEST
10 The effectiveness of a test compound to inhibit emesis in the shrew were

determined according to the procedure described in Darmani, N. A. Serotonin

5-HT3 receptor antagonists prevent cisplatin-induced emesis in Cryptosis
parva; a new experimental modetl of emesis. J Neural. Transm. 1998, 105,

1143-1154.
15
Compound #10 was determined to be active in the cisplatin induced
emesis in vivo test described above - i.e. the data showed a statistically
significant reduction in the cisplatin induced retching behavior of shrews at a
dosage of 20 mg/kg, administered subcutaneously.
20

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practics of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

25 following claims and their equivalents.
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Y2 R3 n er el . . ;

sel ected fromthe group consisting of Cl.6alkyl, aryl, C3-Cecycloal kyl,
aral kyl, heteroaryl, heteroaryl-Cd _6al kyl, heterocycloal kyl and . .
het er ocycl oal ky- Cx. 6al kyl ; wherein the aryl, cycloal kyl, aralkyﬂﬂVMYZM3
het eroaryl or heterocycloal kyl group nmay be optionally substituted with
one to four ﬁﬁinéggpnts i ndependently sel ected from hal ogen, hydroxy,
Cl. 6alky1l, a og%nated Cl. 6al kyl , C1. 6al koxy al ogenat edd . 6al koxy |,
nitro, cyano, am no, Cl.4alkylamno, di (Cl.4alky ) am no, Cl.

6al kyl sul fonyl ,. Cl1. 6al koxysul fonyl or_hal ogenated Cl1. 6al kyl sulfonyl; X is
sel ected from the gPoEBmE%H%@s?frﬁf?ﬁfqaquéﬁd(élC1-'CB mis an integer
selected fromO and 1; L' is selected fromthe group consisting of

Cl-Coeal kyl; Y is selected fromthe groupRzons'sting of C(O and C(S); 110
2 7 'MAY 1005 . Rl and R2 are each indepenggntly selected fromthe group
consi sting of hydrogen, Cl-C6al kyl, aryl, arpl kyl, C3- Cecycl oal kyl,

C3- Cacycl oal kyl - Cl1. 6al kyl , heteroaryl, hete‘daryl-Cl. 6al kyl ,

het erocycl oal kyl and heterocycl oal kyl - Cl, 84l kyl ; wherein the aryl,

aral kyl, cycl oal kyl, heteroaryl or heterpcj%loalkyl may be optionally
substituted with one or nore substituentX. independently selected from

hal ogen, hydroxy, C1-C6al kyl, Cl1; @EgL_oxy, h%bogenatedd - Coal kyl ,

hal ogenat edCl - C6al koxy, nitro, a iéTanino, Cl- C4al kyl am no, di

(Cl-Aal kyl) am no, heteroaryl or het ycl oal kyl; alternatively, Rl and
R may be taken together with the nitrog;n atomto which they are bound to
forma five to six YK\RS

(L—R*

wherein

a is an integer selected from 0 to 2;

R is selected from the group consisting of C;.galkyl, aryl,
C3-Cgcycloalkyl, aralkyl, hetercaryl, heteroaryl-C;.salkyl,
heterocycloalkyl and heterocycloalky-C;.¢alkyl; wherein tﬁe aryl,
cycloalkyl, aralkyl, heteroaryl or heterocycloalkyl group may be
optionally substituted with one to four substituents
independently selected from halogen, hydroxy, Ci-salkyl,
halogenated Ci.gqalkyl, Ci.¢alkoxy, halogenatedC;.¢alkoxy, nitro,
cyano, amino, Cy.alkylamino, di(C;.qalkyl)amino, C,.
salkylsulfonyl, Ci.salkoxysulfonyl or halogenated C,.
salkylsulfonyl;

|
X is selected from the group consisting of CHand C(C;JCGalkylh
m is an integer selected from 0 and 1;
L} is selected from the group consisting of C;-Cealkyl;

¥! is selected from the group consisting of C(0) and C(8);
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menber ed nonocyclic ring structure sélected fromtne group consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionDrphoIinKI; Y2
is selected fromthe group consisting of CH2, C(0), C(S) and S@Z;'MM Bs.-
selected fromthe group consisting of aryl and aral kyl; wherein the aryl or
aral ky may - be optionally substituted with one of nore substituents

i ndependent | y selggt @8 Lronediath ORIEpehi@n@ly, seleCtaldkflromCihebgral:oxy,
hal ogenat edd - C6al kylfbﬂll%genat ecd%;gkg’liko?é,g)lm %&gzkyﬁyago, am no,

Cl- C4al kydemdirsing q a9871+) Canh ‘- /, BXR4Yrt i $3an i nt eger

sel ected fr 1, o2 defremxiie gLodPosePsi Shef8roizryl-c;.
Cl- Ceal ky “,C?’gzlgaég‘gﬁke%@%z@%?\%nﬂ ,‘QC(%), c(9 . ng and (A)O-1 20
(B)0.1; ashémyd, AhanerBeycdcedsli ane peskRrndyC ke BeY bl ¢dinGl- vARusiy |

C2- Coal k I C2- | l.; | d

consi St iﬁ Pof;n !, a()"%rﬂﬁvlﬁ%nycfff\ggﬁ%g&/gw%ggb\%g?eogsﬂgg&gg gé?gglwlom t he
group con[ﬁéystt?]@g;pﬁidnﬁﬂrn?ﬁbstﬁigeédlleéghl cl;mgtl pragathysrbssigugntafalkk%/l ,
het |, et erocycl o , - Cl-Cba -a -ar ,
G0y het SRR STRRSHSSh AR PO SR EI RN kS - Ay 3 Sh
aral kyl , SQA1sher eaNYgensR2det ef0kyt, onkikybennd edCHREA Lkashygr eiin riche

aryl, aral(kyl, cycl oal kyl, heteroaryl or, 6 heteroc oal kyl nmay be
opti onal | §ysnbst3nined gﬁ*tona@)hlélwl%r g %b&?fﬁ%ﬂ%miﬂ ep}éﬁﬁ%ﬁ?ﬁ/yl or

sel ected IT,OE&,]mk hydroxy, Cl- Cé6al kyl, d,-C6 al koxy,

hal ogenaté%g%%é yl, }I/ﬂal ogenat edd . Cb6al koxy, nitro, cyano, amno,
C - C4al kyl ami el oerwat O1e1GAR kghflaRi MRy Rifer'@ 1R SREFEHSE ¢'iddtithe
| ndependeqt |y seh gt & {4 AMIE R eCBBRRA! kR0 Rfenhudiras@n eoCLigal kyl
aryl, aral ; .

Y mer)rlmbered monocyclic ring structure selected from the group
consisting of pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl and thiomorpholinyl; |

v? is selected from the group consisting of CH,;, C(0), C(S)

and SO:,‘
R? is selected from the group consisting of aryl and

aralkyl; wherein the aryl or aralky may

be optionally substituted with one of more substituents
independently selected from halogen, hydroxy,' C1-Csalkyl, C;-Cg
alkoxy, halogenatedC;-Cealkyl, halogenatedC;-Cgalkoxy, nitro,

cyano, amino, C;-Csalkylamino, di(C;-Csalkyl)amino or - (L) o-RY;

n is an integer selected from 0 and 1;

1.2 is selected from the group consisting of C;-Csalkyl, Cp-
Cealkenyl, C,-Cealkynyl, C(0), C(S), SO, and Ao Q—(Blo,

where A and B are each independently selected from C;-
Cealkyl, C:;-Ce¢alkenyl and C;-Cgalkynyl;

where Q is selected from the group consisting of NR®, O and

S;
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8cycl oal kyl , heteroaryl, heterocycroal RKyr, <O -ct. oal Ry ,
-C3.8cycloalkyl , C (O -heteroaryl and C (O - heterocycl oal kyl; wherein
the aryl, aral kyl, cycloal kyl, heteroaryl or heterocycl oal kyl tzm)ﬂh‘béﬂ%
optionally -substituted wth.one or nore substituents independently -

sel ected from hal ogen, hydroxy, Cl-C6al kyl, Cl1-C6 al koxy,

hal ogenat edCl- Coal kyl ., _hal ogenat edCl1- C6al koxy, nitro, cyano, am no,

Cl- CAal kyl ami n&"6F€ & tE1STHSF KT ) R & heRBTuRs gPasi 68 ingomitt Iwvdgrgep,

consi sting, of, AWML, HAKYlaraiG31Geeylqalkyhkyhet ﬁé?@& Lrgpd

het er ocycl oal kyl ; wherein the aryl, aralkyl, Cycloa y%(, eteroaryl or
het er ocycP§&eRPCYRaPaddY lopFilBhafl \Ceadbatli t GHOY-akyh, oRéObranatleyl, C(O)-

L5 ol bk T Rdeuanlate SR Eor AP R G Y P REb R, S04
o, St et Sl eyt st |
8; and R4 is p%ﬁéﬁe,mm%grg’efﬁyg he? %yﬁﬂ' g?%‘fj‘to‘?wlgg%e&&q%]ipfr a

1. Coal Kyl CT b AL K0ty o Pt Qaernt c0Cl. Conl k. hal egonat eac GEaEasy,
nitro, cySHESTARMRELScE Eﬁﬁ?ﬂgg’éﬁfﬁos% ecegd (erThalegen ahvisy o%and Caher ei n

the R4 grayplkegl poopear bOkbRE, Fiaal@?@w;édtﬁ-h@awﬁ. pesi dd&acdden Rl and

R2 are each jndependently selected from_.the _group consiSting of" hydrogen,

C2- Csal ky[Fsa 5 SXY  BRFRI , CH3O . CAEI10al%kyFia lderlegsng @al 184 (3t . 6al kyl |
het er oaryc,alieyer@aind; C1. 6al kyl, heterocycl oal kyl and

het erocycl oal kyl - C1. 6al kyl ; wherein the aryl, aralkyl, cycloalkyl,
heteroaryl or HWBE&RoRyciehIKyRrenagcheingepeondenyl s udbstdcteddf yom helone or

C1- Coal Ky P olE e RS e o IS R | o s R ANEE Saa koxy.
nitro, cyeNeioahknb, Bt amiererodiycdCalipal kgl(P) adiRalkhet eroaryl or
C(O)aryl, C(0O)-Ci.pcycloalkyl, C(0O)-hetercaryl and c{o} -
heterocycloalkyl; wherein the aryl, aralkyl, cycloalkyl,
hetercaryl or heterocycloalkyl may be optionally substituted
with one or more substituents independently selected from
halogen, hydroxy, C;-Csalkyl, C;-C¢ alkoxy, halogenatedC,-Czalkyl,
halogenatedC,-C¢alkoxy, nitro, cyano, amino, C,-Cqalkylamino or

di (C;-Cialkyl) amino;

R’ is selected from the group consisting of aryl, aralkyl,
Ci-Cscycloalkyl, heterocaryl and heterocycloalkyl; wherein the
aryl, aralkyl, cycloalkyl, heteroaryl or heterocycloalkyl may be
optionally substituted with one or more substituents
independently selected from halogen, hydroxy, C;-Cealkyl, C;-Cq
alkoxy, halogenated(;-Csalkyl, halogenatedC;-C¢alkoxy, nitro,

cyano, amino, C;-Cialkylamino or di(C;-Csalkyl)amino; .
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eteroc ’ )
nitrogen atomto which they are bound to forma five to six nenbered
monocyclic ring structure selected fromthe group consisting of -
pyrrclidinyl, piperidinyl; piperazinyl, norpholinyl and thi ormﬂﬁH’W ﬂ% ;
and pharmaceutically acceptable salts thereof. 2. A conmpound as in claim1l
of the foernmula 113 c~aY..2o0a7... 11 wherein ais O0to 1; RIO is selected
fromthe group

laSki f - J Kyl . . al kyl.: A siselegted form
t he group conngg?%gégf Q%?Pa%%%ngﬁ{yq ) %quﬁ i%'rs'ﬁaﬁyilr?t égeilséfegﬁé’d }{sr ofh 0
or 1; L1 pbesglecthedsfponzader’gisupheonsi sthagedh €he Gdhahky! groXd may Gbd 0)
; RL and R2_are ch_independent |y .sel ected fr.omthe oup cansi sting of
hydr ogen, OE:E.J‘EEF;?Y, s $§/§,Pt‘é?% YA &?.eeci)‘g:is d‘I%WI”-t é%iéffélelgyl Tt er oar yl
and het er hayegenl kiyarvker et G bekpl y| ¢, - @r allkgky prnéiebgenat ¥HCBY, bR

1,
optionall iubstitut ed wth one to two substituents independently se?lect ed
from hal oéé OIRDAFBRY: ~CoetkOAHY} KHLETY -e¥BPROEMIAG ) fuaGrdkyhgmine or

trifl uoroaﬁt(bﬁkﬁzalgﬁa)%ahbyl 8R4 NPne Fé ik %ﬁgﬁ‘l ol dMiRO p¥hded to .thﬁ F;e

het er ocycl oal ternatively, Rl and may Be taken together wt

ni trogen EFOHPt dnwhhehPerRYPRFEIsuind to forma five to six menbered
monocycl e 11 NgnShI HCUNE SCLEC! Shch T PR d BEndll, Ieh & U 2P0 GNST sting
pyrrolidinyl, piperidinyl, piperazinyl, norpholiny an

t hi onor phgkpnpl covgiseimg (f hydrogen, C:-Csalkyl, aryl, aralkyl, C;-
Cscycloalkyl, C;-Cecycloalkyl-Ci.galkyl, heteroaryl, heteroaryl-C,.
¢alkyl, heterocyclealkyl and heterocycloalkyl-C,.salkyl; wherein
the aryl, aralkyl, cycloalkyl, heteroaryl or heterocycloalkyl
may be optionally substituted with one or more substituents
independently selected from halogen, hyéroxy, C1-Cealkyl, C;-
Cealkoxy, halogenated(C,;-Csalkyl, halogenatedC;-Cgalkoxy, nitro,
cyano, amino, C;-Cialkylamino, di(C;-Csalkyl)amino, heterocaryl or
heterocycloalkyl; .

I'alternatively, R* and R® may be taken together with the
nitrogen atom to which they are bound to form a five to six
membered monocyclic ring structure selected frxrom the group
consisting of pyrrclidinyl, piperidinyl, piperazinyl,

morpholinyl and thicmorpholinyl;

and pharmaceutically acceptable salts thereof.

2. A compound as in claim 1 of the formula
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R3 is selected fromthe group consi sting of aryt; Wwiererm the aryt—reay—be
optionally substituted with one to two substituents independently sel ected
from Cl- C4al kyl, trifluoronethyl or -(L 2) - R4; nis an integeh ﬁmgcted
fromO or 1; L2 is selected fromthe group consisting of Cl-Cbh E@

Céal kenyl , C2-Cb6al kynyl and (A)o.i-Q (B)o.i; where A and B are each

i ndependently selected from Cl- Cdal kyl; where Qis selected fromthe group
consisting of NRS, 0 and S; where R5 is selected fromthe group consisting
of hydrogen, Cl1-C4alkyl, C (0) -Cl1-C6 bkyl 1+ C(0)-aryl, C (0) -aral kyl ,
C(0) - heteroaryl, C(0)-heterocycl oal kyl> ﬂ - CHR6R7; wherein the aryl,
aral kyl, cycloal kyl, heteroaryl or heterog ycloalkyl may be optionally
substituted with one to two substltuents Y'i ndependently sel ected from

hal ogen, Cl1-C4al kyl, Cl1-C4al koxy, tﬁ’ﬁoronethyl trifluoronethoxy,
nitro, cyano, anino, Cl- C4al kyl am no di (Cl-CAaIkyI) am no; where R6
and R are each independently selectem fromthe group consisting of
hydrogen, d 4al kyl, aryl, aralkyl, ecycl oal kyl, heteroaryl,

het er ocycl oal kyl, C(0)-Cl_6al . kyl, C(O)aryl C (O -C3.Bcycloalkyl, C (O
-heteroaryl and C (O - heterocyclo p@m ein the aryl, aralkyl,
cycl oal kyl, heteroaryl or heterocycl alky be optionally substituted
with one to two substituents |ndependébtly sel ected from hal ogen, hydroxy,
Cl- C4al kyl, Ci-C4al koxy, trlfluoronethyR, 115 27TML~~I NS tri f | uor onet hoxy,
nitro, cyano, am no, Cl-C4al kylam no or {dj (Cl- Calkyl) amino; R4 is

sel ected fromthe group consisting of an )ﬂ*hﬁferoaryl and

het er ocycl oal k‘yrlléré/\{lnerei n the aryl group may be optionally

a is 0 to 1;

RY is selected from the group consisting of C;-Csalkyl and
aralkyl;

X is selected form the group consisting of CH and C{methyl);

m 1s an integer selected from 0 or 1;

L' is selected from the group consisting of C;-C4 alkyl;

Y' is C(0);

R! and R? are each independently selected from the group
consisting of hydrogen, C;.qalkyl, aryl, aralkyl, Ci.gcycloalkyl -
C:-Csalkyl, heterocaryl and heterocycloalkyl; wherein the aryl,
aralkyl or heteroaryl may be optionally substituted with one to
two substituents independently selected from halogen, hydroxy,
Ci-Cialkyl, C;-Csalkoxy, trifluoromethyl, trlfluoromethoxy, Ci-
C.alkylamlno, di(C1-Csalkyl)amino or heterocycloalkyl;

alternatively, R* and R? may be taken together with the
nitrogen atom to which the? are bound to form a five to six

membered monocyclic ring structure selected from the group
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substituted wth one

hal ogen, hydroxy, Ci1-C4al kyl, Cl_4al koxy, trifluoromethyl or am no;
provided that when a is 0; Xis CH mis 1; L1 is CH2; R3is phenﬁ/[(;,mg i's
0; and R4 is phenyl, wherein the phenyl group may be optionally] N
substituted wth one substituent sel ected from hal ogen, hydroxy,

Cl- C4al kyl . _dl.- KQXY o L £ met Qlair@ NQipard-wheiein the R4
group is Sgﬁaéagtgggtﬁe %‘%é%t%&qf}ﬂ' 't e>ﬂ[$a1ra15§’rsi‘iti%olr?;% tkzlen9Ri and Rl are
each i ndeperghbllyysetndt ekliémarphdid nygrotfp igofdPsti ng of hydrogen,

C2_4al kyl, aryl, aral kyl, 8cycl oal kyl - Cl_- kyl, heierparyl and

heter ocycl oal kil ; * 5§ qu(?FFEOQT %ﬁe gF&%PyFogg%gfééoggy%P%y be

optional | LUt ' e ; bstituents independently sel ected
from hal %}é%ﬁ%)l%yé#o%%y%ﬁn-g%dgﬁk???l%}f?lc%}gl koxy, trifluoromnethyl,

trifluor ogabBexyut &4 - et k@i awdisubSt-iC4enyl Yindependently selected
het er ocycl oal kgl ; alternatively, RlL and R2 man?/ 2lge t aken together with the
ni trogen A8 Fu GRLENLe nEYL1EF ROBITRF YD Torita 'pile to six menbered

nmonocyclic ring §gr&|ﬁtm@e§§,} esd 16 g0 PAdRE 09/gUR ; consi sting of
pyrrolidinyl, piperidinyl,” piperazinyl, norpholinyl and_ thionorpholinyl;
and phar maceut Ltal s ysedassmdalfirems 5hesorREPepPN$i6t Ing M\CQ@ng}’lA Ca-
conpound as in claim2 wherein X is (@'58 JIId.S_(b) Rl is selected fromthe
group con€satkenylbf Gwsabermneh®mel.” ‘4hI Kyl /'R is selected fromthe

group consi stiggepl £landlkvdre ladn s cRicldtentTy, gereLeRUKYIoRlchal ky

and heteroaryl ;g\?\,gerel n the ary or aral’kyl may "be optionally substituted
with one Cealkwl substituents independently selected from hal ogen, hydroxy,

Cl where Q is selected from the group consisting of NR®, O and

S;

where R% is selected from the group consisting of hydrogen,
C,-Cialkyl, C(0)-C3-Cealkyl, C(O)-aryl, C(O)-aralkyl, C(O)-
heteroaryl, C(O)-heterocycloalkyl and -CHR'R’; wherein the aryl,
aralkyl, cycloalkyl, heteroaryl or heterocycloalkyl may be
optionally substituted with one to two substituents
independently selected from halogen, Ci;-Csalkyl, Ci-Csalkoxy,
trifluoromethyl, trifluoromethoxy, nitro, cyano, amino, Ci-
Csalkylamino or di(C;-C.alkyl)amino;

where R® and R’ are each independently selected from the
group consisting of hydrogen, Ci.;alkyl, aryl, aralkyl, Ci.
gcycloalkyl, heterocaryl, heterocycloalkyl, C(0) -Cy.¢alkyl,
Cc{O)aryl, C(O)-Ci.ecycloalkyl, C(O)-heterocaryl and c(o) -
heterocycloalkyl; wherein the axyl, aralkyl, cycloalkyl,
heteroaryl or heterocycloalkyl may be optionally substituted
with one to two substituents independently selected from

halogen, hydroxy, C;-Csalkyl, Ci-Cialkoxy, trifluoromethyl,
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Chal kytT— -

C4al kyl )am no or heterocycloal kyl; alternatively, RL and R2 may be taken
together with the nitrogen atomto which they are bound to fonpﬁwfm%e to
si x menbered nonocyclic ring structure selected fromthe grouﬂ consi-sting
of pyrrolidinyl, piperidinyl and norpholinyl; R3 is selected fromthe group
consi st , ; rej e MRYnil® Ot L opel kyy) Shidsd iditeRd -t h a
substitug%%?gg?g§#gah§$gh1%ﬁ%%ﬁéfﬁﬁ%kBr tﬁiflug%eng?hfw'; L2 is selé%?ed
from t heCgalupl camizist i ng of Cl- C4al kyl , C2- C; al kenyl, C2-C6al kynyl,

NE- C, -, al kyl , . 4al kyl =N JAal : .apd Kyl o5

C2. 4al kyl )y- ORFJ4%1? kiﬁkfl‘?c‘iﬁ%&'lra"é“d t@k*éaﬁr%encgﬁ%%?ﬁﬁ F?a‘ﬁ?i LYL?E%&’(%
is phenykng Ret8rBcyandaRiyis wheryin secrsiyl groumhenyl by opp iomally
optional |y substituted with one substituent selected fr tialo «i\%ﬁ _
hydr oxy, SEesEasMEeH WEEDCRRE Kby WS rFHRSTor SR 1 ep%ﬁﬁ%ﬂf,yéﬁ% 5F8in
the R4 OIEQUR hé%B@QH?dh&erH&?. F@i-@:&@yxpﬁin thealpexs, pesitlesrotdny Riod s

selected fromthe group”consisting of hydrogen and C2.4alkyl ; R2 is
sel ect ed afmiom;t he group consi sting of C2.4al kyl, aryl, aralkyl,
C3. ecycl oal kyl -C1. 4al kyl and heteroaryl; wherein the aryl 117 | | Was or

aral kyl may be optionally substituted with one to two sulstituents

i ndependent | y prelvededd theonwhahogehs hydf kg, CHoL-m Gaal ky L™ €%- CHal k%axyl,s

trifl thyl, trifl b adi (C1- | ) a
' h(ralt er gg;ocﬂn}%é‘l 1 é:st grlf(r)\rgfg’gsgl %yﬁf%gjﬁ’g’@%?gl&%a)glnrg g}éee?%egrv?/iu?hmt KePe

ni trogen optti@Malla yWaiudis tiltey edr o1 tiouomke tsubst ekt veelectidk fngmwer ed
T ety SOHEE, TS T SRR o
salts the/@0fo, and wherein the R' group is bonded to the R’ group in the
para position;
then R* and R* are each independently selected from the
group consisting of hydrogen, Cs-salkyl, aryl, aralkyl, Ci.
scycloalkyl-Ci-Csalkyl, hetercaryl and heterocycloalkyl; wherein
the aryl, aralkyl or heterocaryl may be optionally substituted
with oné to two substituents indepencdently selected from
halogen, hydroxy, C;-Csalkyl, C;-Csalkoxy, trifluoromethyl,
trifluoromethoxy, C;-Csalkylamino, di (C;-Csalkyl)amino or
heterocycloalkyl;
alternatively, R and R’ may be taken together with the
nitrogen atom to which they are bound to form a five to six
membered monocyclic ring structure selected from the group
conéisting of pyrrolidinyl, piperidinyl, piperazinyl,

morpholinyl and thiomorphelinyl;

and pharmaceutically acceptable salts thereof.
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4. A conpound as in clraim3 Wherernm RO TS Serected (Tonrine group
consisting of nmethyl and benzyl; L1 is selected fromthe group consisting
of CH2 and CH2CH2; R2 is selected fromthe group consisting of7-,|me22(\ﬂ53-
trifluoromethyl phenyl), -CH2-cyclohexyl, -CH2-(3,5- dinmethoxyphényl),

-CH2- (4-trifluoronet hyl phenyl), -C?42-(3,5- ditrifluoronethyl phenyl),
3-trifluoronmethoxyphenyl, -CH2-(4-_dinethylam nophenyl), phenyl, benzyl,
2-fl uorophendd , A qampsEpghasylin glainmi 2| voeodHeny13S £H6- di f | uor ophenyl, 4-
hydr oxyphenyl, 4-di net hyl am no-phenyl, 2-pyridyl, 3-pyridyl, 4- pyridyl,
4-pyridyl - met hyl , ®4i$ro¥ phol i nyl - phenyl, 4-pi peridinyl - phenyl, nethyl,

| sopropyl, 4-nmethoxyphenyl, 4- trifluoronethyl phenyl, 2-pyrimdinyl,

4-pyrimdinyl,5- guinolinyl.,. 6-aqy noli ~~and 8- quj I nyk; tiyeld,
Rl and R2 are takgn ltrgoggee[%ecrte% ?#Jot' é"h%%!gf'roggeﬁggtgg%n{l%ém#cgﬁﬁgéggr eﬁl{ja ol
bound to forpg®ayive to six nenbered nonocyclic ring structure sel ected

1187 N (' 1005 RS S Batad oM (S Ge548 BORFSFITG BF prehyfyl eyl
met hy! pheny! Jaadiit | fblge parbavkphenylalizl |4 gleaekedringmies egioupe aryl
consisting of 2 503-"//-- 23 2- CH2CH2r  3- CH2- CH2, 4- CHz- CH2,
NH CH2, CHzoK @ER3KYL1COFRY WRLOREITM3lly GpRapicutsd Mite EOF ER3WeCHz and
Gz 0 (C(0) ok s ubHRs HRaepBabine &) 6L AL L PTBANE HNGGRAOMY Y ©f-
C.alkyl, C,-Csalkoxy, trifluoromethyl, trifluoromethoxy, a1 (C;-
Cisa2lkyl)amino or heterocycloalkyl;
alternatively, R' and R’ may be taken together with the
nitrogen atom to which they are bound to form a five to six
membered monocyclic ring structure selected from the group
consisting of pyrrolidinyl, piperidinyl and morpholinyl;
R® is selected from the group consisting cf axyl.
wherein the aryl may be optionally substituted with @
substituént selected from C;-Csalkyl or trifluorcmethyl;

1? is selected from the group consisting of C;-C.alkyl, Cp-
 Cgalkenyl, Ca-Cealkymyl, NE-Ci.,alkyl, Ci.,alkyl-N(Ci..alkyl)-Ci.
salkyl and Ci.4&lkyl-N{C(0)Ci.48lkyl) -Cy.salkyl;

provided that when a is 0; X is CE; L' is CH;; R® is phenyl;
n is 0; and R* is phenyl, wherein the phenyl group may be
optionally substituced with one substituent selected from
halogen, hydroxy, C;-Csalkyl, C;-C,alkoxy, trifluoromethyl or
amino, &nd wherein the R® group is bended to the R® group in the
paré.poéition;

then R* is selected from the group consisting of hydrcgen
and Cp..alkyl;

R? is selected from the group consisting of Ci.¢2lkyl, aryl,

aralkyl, Ci.gcycloalkyl-Ci4elkyl and hetercaryl; wherein the aryl
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napht hyl , 2-pyridyl, 3-pyridyl, 4-pyridyl, 3-hydroxyphenyl, 2-

met hyl phenyl , 3-am nophenyl, 4-nethoxyphenyl, 4- chlorophenyl 2- t 'qul,
3-thienyl., -3, 5- dl(trlfluoronethyl) phenyl, 1- imdazolyl, 2- benail azol yl ,
1- pyrrolldlnyl 2-furyl and 2- tetrahydrofuryl; provi ded that when a is O;
Xis CH L1is CH2; R3is phenyl; nis 0;- and R4 is phenyl,

4-chl orophenyl , 3- hydroxyphen hen nmet ho | or
3- am noplenyraliyd WRY @PnoPﬁion?ﬁlbr%‘fﬁg"?g %wdﬂt oot%e)ééet&g’%up in the

para posi et B¢ féDErid® BF M MRSt hydrabyhydsogen
and C2 45*%%Qlt %Qs SQF% ?gg §r§g1the I£+con5|st|ng OPW@
trifl uor@rav.hyllphen-ym)alkoﬁb'lz Gycfb\lﬂ\@ikwetb p- Y3t BLUQHGRALRGRY, éiﬁ'y(lc)"

-CHZ- (4-tri onet hyl ph 103,19 d|tr|fluoronethylphenyl)
3- trlflué%BEkYﬂgiVbﬁgnﬁg ﬁg%é%?ixé%%%r et’hyl ani nophenyl ), phenyl, benzyl,
2-f1 uorOphenylalt/érrfadtuarempheny|apdzah ard |ma;pr¢m>elthez 616 f thOroHHRaQesn  4-

hydr oxyphenyl, 4- dlneth | am no-, phe r| r 19 | | MAC
| SS pyri dfsﬁlom FpWEEN ChEYniTe QPD“}ﬁffr%ﬁm | ﬁ E%lr'f/léo &%%qub Wl - phenyl

| sopr opyl e | 1*1@%3@@méhrucéuﬁéls‘éllwt@metfhpmpbheygro@ qgnazratmnwa
ny

4-pyrim - qui_noli nyl , nd qU|noI|nyI
alternallmMﬂqplﬂdlﬂHﬁd RAPgF&d %%& ’F%@E%ﬁ%FﬁﬁPYﬁ ‘the nitrogen atomto
whi ch they are bound to forma five to six nenbered nonocyclic ring

structure sel ected fromthe group conS|st|%§§(ﬁ p rrolldln% , piperidinyl
and nor phol i nyl ; anmh@@‘rm@@@bté@?ﬂﬂa%ﬁ‘éﬁfﬂ le satre theresf
conpound as in Cla|n14 of the formula 0 ("~NR2 H

4. A compound as in claim 3 wherein

R* is selected from the group consisting of methyl and
benzyl;

L} is selected from the group consisting of CH; and CHaCHy;

R? is selected from the group consisting of -CH;-(3-
trifluoromethylphenyl), -CHz-cyclohexyl, -CH;-{(3,5-
dimethoxyphenyl) , -CH,- (4-trifluoromethylphenyl), -CH,-(3,5-
ditrifluoromethylphenyl), 3-triflucromethoxyphenyl, ~-CHz- (4-
dimethylaminophenyi), phenyl, benzyl, 2-fluorophenyl, 4-
flucrophenyl, 2,4-difluorophenyl, 2,6-diflucrophenyl, 4-
hydroxyphenyl, 4-dimethylamino-phenyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, 4-pyridyl-methyl, 4-morpholinyl-phenyl, 4-piperidinyl-
phenyl, methyl, isopropyl, 4-methoxyphenyl, 4-
t*lfluoromethylohenyl 2-pyrimidinyl, 4-pyrimidinyl,5-
qu1nollny , 6-quinolinyl, and 8-quinolinyl;

alternatively, R* and R? are taken together with the
nitrogen atom to which they are bound to form a five to six
membered monocvclic ring structure selected from the group

consisting of pyrrolidinyl, piperidinyl and morpholinyl;
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(L") ., -R4 wherel i consisting O
trifluoronethyl phenyl) , -CH2- cycl ohexyl, -CH2- (3, 5- dinet hoxyphew 2@“5
- CHZ (4-trifluoronethyl phenyl), -CH2-(3,5- ditrifluoronethyl phenyl‘lﬂ

- CH2- (4- di net hyl am nophenyl ), phenyl, 2-fluorophenyl, 4-fluorophenyl,

2, 4-di fl uor ophenyl, 2, 6- difluorophenyl 3- trifluoronethylphenyl 4-

trifluoromet hY§@herge&ecM§rWQ@Wbrouﬁ pehBe¥YPAGNYE, phbapZy! ,
3-pyridyl, rid pyrim di nyl pyrimdinyl , 5- quinoli nyI

4 or phol RSBk P 48 s A mhn el - Phemyl, phenyl: 120 - -

spy’ 20b5 L2 ig selected fromthe group consisti ng fdzé
5-7, 2-' , 3-'L ispselected fZ%?@IﬁZQrQUEHEon@:HEC A9CPE 20 N C _NH-CHZ3 4-

(CH2-N (CH3) CHs) , 4- (CH2 -N(CH3) - CH2CH2) CH2- N (C( ) CH3) -CH2)
and 4- (CH2-N(C(0) CH3) -CH2) ; R4 is select ed t he g{eﬁ/gonsi sting of
phenyl , 3-—pFeayt, 54-p‘rr€r"=r9_=F"—4,-c9rH‘0'r'Ep=H'€rryJ 23¢ hydrox,ypi’rre yl, 3-(2-

met hyl pheny 3-(3- 3o opheny 2-pyridyl, 3-pyridyl, 3-(3- pyridyl),
4-pyridyl,/3-(3-t m

3 5 trl fl(;ﬁo ﬁ{lfﬁ@y&%p&ﬁnqu CJH flr (o] ! _icq_yl ,

2-furyl, 1l-naphthyl’, 2-thi enyI i i m enzimi dazd

2-tet rahyquiuwh;) «'mct prE-FM(IEﬁﬁI—CH{GPyJ aceem(ml@)@ai)t-s:rbhenéotk!zﬁ A
conmpound as in.Ca mé | ected fromthe group consisting of -

N- phenyl - IN(FS(O()E%%F 1787 et hynyl ) benzoyl J- 4- pi peri di neacet ami de; N (2,
4-di f | uor ophenyl) i slsefdcté@- Pyoni dinvy ebhypnybhkészayl) of4phenyl, 1-

naphthyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 3-hydroxyphenyl, 2-
methylphenyl, 3-aminophenyl, 4-methoxyphenyl, 4-chlorophenyl, 2-
thienyl, 3-thienyl, 3,5-di(trifluoromethyl)-phenyl, 1-
imidazolyl, 2-benzimidazolyl, l-pyrrolidinyl, 2-furyl and 2-

tetrahydrofuryl;

provided that when a is 0; X is CH; L' is CH,; R® is phenyl;
n is 0; -and R' is phenyl, 4-chlorophenyl, 3-hydroxyphenyl, 2-
methylphenyl, 4-methoxyphenyl or 3-aminophenyl: and wherein the
R' group is bonded to the R?® group in the para position;

then R' is selected from the group consisting of hydrogen
and Cz.¢alkyl;

R? is selected from the group consisting of -CH;-(3-
trifluoromethylphenyl), -CH;-cyclcohexyl, -CH;-(3,5-
dimethoxyphenyl), -CHa-(4-trifluoromethylphenyl), -CHz-(3,5-
ditrifluoromethylphenyl), 3-trifluoromethoxyphenyl, -CHp-(4-
dimethylaminophenyl), phenyl, benzyl, 2-fluorophenyl, 4-
fluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl, 4-
hydroxyphenyl, 4—dimethylaﬁino-phenyl, 2-pyridyl, 3-pyridyl, 4-
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pi peri di neacet am de; N-phenyl -4-{2-{(E-2-(2=-pyri dinyl )yethényl J[benzoyl T -1I-
pi per azi neacet am de; N-phenyl -4-[3-(2-pyridinyl et hynyl)benzoyl)-1- g
pi perazi neacet am de; N (4-hydroxyphenyl) -1- (3- 1&N(“N
(2-pyridinyl ethynyl)benzoyl) -4- piperidineacetamn de; and pharnaceutically
acceptable salts thereof. 121 1 | ~N~1V) 7. A conpound as in claim4
wherein of the formula .0 H X i A R2 i srem th Y i nyl -
consistirﬂfﬁﬂﬂyﬂheﬁypy;i /HyHngygﬁeﬁsﬁo%ﬁ§§?+ﬁ%rg%%eﬁgFT B%?éluorog’henyl ,
and 2, 4- @giddor py L2 di-mesdloaypbdnyi on t biel § woponewy Lehery of 23- - -
I\, 4 - 3-74-  4-(CH3-N(CH3).-CH2CH2) . 4s.2 . (CH2_- - CHz) @nd
3- NH- CH2 EYIRmlsilgéfllect%@ﬁ(‘ﬁﬁ}hqﬁﬁ‘g%ggéﬁﬁl(?%é%%l %'. %‘r‘“g- pyrrl%:(L:IS/I T 4-
pyridyl, 4-nvryalidinyl , 2-furyl, 1-naohthy | and 3,5 di (trif
Iuoronetﬁéwga%ﬁéﬁ%ﬁ“ and pharqaceutigally acceptabl e salts éhg%gof. A
conpound as i reXainmtAveateili RNPsROBTREGKEN HogaHher) Yitd the. py g
2-pyridyl and pharmeceyticgldy, ArreRbAbEeusal 8 Ebeneafl £i0e fo six
pharnaceu?+%€ﬁ£%§né§%ﬁtgéﬁyﬂiﬁﬁn|S|ng a pﬁarnaceutically accept abl e
carrier apémse£edpmsmsywdl i@ atimgl . structure selected from the group
consisting of pyrrolidinyl, piperidinyl and morpholinyl;

and pharmaceutically acceptable salts thereof.

S. A compound as in Claim 4 of the formula

O

N’R2
H

N

A po i e

R? is selected from the group consisting of ~CH;- (3-

0

wherein

trifluoromethylphenyl), -CH;-cyclohexyl, -CH;-(3,5-
dimethoxyphenyl) , -CH,- (4-trifluoromethylphenyl), -CHz-({(3,5-
ditrifluoromethylphenyl), -CH,- (4 -dimethylaminophenyl), phenyl,
2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2,6-
difluorophenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 4 -hydroxyphenyl, 4 -methoxyphenyl, benzyl,
3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
guinolinyl, 6-quinolinyl, 8-quinolinyl, 4- {dimethylamino) -

phenyl, g -morpholinyl-phenyl, 4-pyridyl-methyl, and 4-
piperidinyl-phenyl;
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22—hithiT, T2 WM TO A pharmaceuti cal conmposi {1 on nade by m Xi ng a
conpound of. claim1l and a pharnmaceutically acceptable carrier. 11. A
process for making a pharmaceutical conposition conprising mxip ng’N%
conpound of claim 1l and a pharnmaceutically acceptable carrier. 41 Use of
a conmpound of claiml in the manufacture of a nedicament for the treatnent

of a nervous systigmJdigerder ri-BratBUbyLSty donsibeime ol di ng—tH=ctaj npd2
wherein the nervous systemdisorder is selected fromthe group consisting
of depression, dementia, schizophrenia, bipolar _digorder Sﬁﬁ&i ety,

enmesi s, acute pain, neur thic. paia=itching/ mgraife And novegent
di sorders. 124, Use 8f a corrpoUn(? of claim.” for the'manufacturé of a

medi canent/;ge/l he treatnent of a nervous system disorder in a subject.

15. Use of orrpou?ﬁg cl ai or the manufacture of a nmedi cament for
the treathent of2a’ner voussyst em: dRsEFdeHz s&-&8eeeF 5 r dhitite FrouiH - CHa:

consi st ng_qf. eRLeSSLAn and. Al gkl N @ueubl £cl . (- ee e compound

of claim cture a nedi canent for the treatnent of a
nervous syaten qCEONIET (&t Ed:)irom t he group consisting of depression

manUf Aot ur & of R TRATERGRS {500 Koo BroaPneanesPt L T Bt B0l T i sor der
sel ected bhemylhesgppenyLonsi ctilowpmifenydapriedyidaexaptieandi ety (21 a subj ect .
123 methylphenyl), 3- (3-aminophenyl), 2-pyridyl, 3-pyridyl, 3-(3-
pyridyl), 4-pyridyl, 3-(3-thienyl), 3,5-

di (trifluoromethyl)phenyl, 1-pyrrolidinyl, 2-furyl, 1l-naphthyl,
2-thienyl, i-imidazolyl, 2-benzimidazolyl and 2-tetrahydrofuryl;

and pharmaceutically acceptable salts thereof.

6. A compound as in Claim 4 selected from the group

consisting of
N-phenyl—l-[3—(2-pyridiny1ethyny1)benzoyl]-4—

piperidineacetamide;
N- (2,4-difluorophenyl) -1-{3- (2-pyridinylethynyl)benzoyl] -4-

piperidineacetamide;
N-phenyl—4-[2—[(E)-2-(2-pyridinyl)ethenyl]benzoyl]—1—

piperazineacetamide;
N—pheny1-4-[3-(2—pyridinylethyny1)benzoyl]-1-

piperazineacetamide;
N—(4~hydroxyphenyl)*1-[3-(2—pyridiny1ethynyl)benzoyl]-4-

piperidineacetamide;
and pharmaceutically acceptable salts thereof.
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7. A compound as in claim 4 wherein of the formula
O
2
N
H
[:x:]
N
0 N
| JL—R
F
X is CH;

R? is selected from the group consisting of phenyl, 4-
nydroxyphenyl, 2-fluorophenyl, 4-fluorophenyl, and 2,4-
difluorophenyl:

1? is selected from the group consisting of 23-—7"=— , &-

/N /‘/ /—/ /—/ 4- (CHy-N (CHy) ~CH,CHy) , 4~

(CHz- N(CH;)-CH;) and 3-NH-CH;;

R is selected from the group consisting.of 2-pyridyl, 4-
pyridyl, 4-pyrrolidinyl, 2-furyl, l-naphthyl andé 3,5-
@i (trifluoromethyl)phenyl;

and pharmaceutically acceptable salts thereof.

8. A compound &s in Claim.7 wherein X is CH; R? is

phenyl; L? is 3-—"=— R is 2-pyridyl and pharmaceutically

acceptable salts thereol.

9. A pharmaceutical composition comprising a

pharxmaceutically acceptable carrier and a compound of Claim 1.
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10. A pharmaceutical composition made by mixing a compound of

claim 1 and a pharmaceutically acceptable carrier.

11. A process for making a pharmaceutical composition
comprising mixing a compound of claim 1 and a pharmaceutically

acceptable carrier.

12.. Use of a compound of claim 1 in the manufacture of a medicament for the

treatment of a nervous system disorder in a subject.

13. Use according to claim 12 wherein the nervous system disorder is selected
from the group consisting of depression, dementia, schizophrenia, bipolar disorders,
anxiety, emesis, acute pain, neuropathic pain, itching, migraine and movement

disorders.

14. Use of a compound of claim 9 for the manufacture of a medicament for the

treatment of a nervous system disorder in a subject.

15.  Use of a compound of claim 1 for the manufacture of a medicament for the
treatment of a nervous system disorder selected from the group consisting of

depression and anxiety in a subject.

16. Use of a compound of claim 9 for the manufacture of a medicament for the
treatment of a nervous system disorder selected from the group consisting of

depression and anxiety in a subject.
17.  Use of a compound of claim 8 for the manufacture of a medicament for the

treatment of a nervous system disorder selected from the group consisting of

depression and anxiety in a subject.
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