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A common component of these chronic inflammatory conditions is
polymorphonuclear leukocyte and monocyte infiliration into the site of damage
through increased expréssion of cytokines and adhesion molecules responsible for
their recruitment. Overproduction of the cytokine interleukin (IL-6) has been
associated with states of chronic inflammation (Bauer M. A., Herrmann F., Ann.
Hematol., 1991, 62, 203). Synthesis of the IL-6 gene is induced by the transcription
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cardiovascular events in the first year of use, have been demonstrated (Hulley, S. et.
al., J. Am. Med. Assoc., 1998, 280, 605) as well as proliferative effects on uterine
and breast tissue.

SUMMARY OF THE INVENTION

In one embodiment, the invention is directed to compounds of formula I
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i ndependently CH or N, provided that B and D are not
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hal ogen, al kyl of 1-6 carbdmr atoms, al koxy of 1-6

carbon atons, nitro, cyano, thioalkyl of 1-6 carbon

atons, aryl, alkylthio of 1-6 carbon atons, CF3,

-OCF3, -NRS5R6, or hydroxy; or Rl and R2 together wth

carbon atons to which tiRgy §8e attached forma fused

benzene ring, the p 3 ' so forned being

optionally substd al ogen, al kyl of 1-6

car bon atons, al -6 [carbon atons, nitro,

cyano, thioalk N adhon _afgus, aryl, alkylthio

of 1-6 carbon atony - - NR5R6, or hydroxy;

R3 is hydrogen, allyl ! atoms, aryl al kyl
having 1-6 carbon Bt\\Q in th kN noi ety, al kenyl
of 2-7 carbon atons, Dpy&l oal Ryl nethylkof 3-8 carbon
atons in the cycloal kyl Rmiety, aryl alkoxyal kyl,

al koxyal kyl', di al kyl am noal kyl having 1-6 carbon
atons in the al kyl noieties, or Het-al kyl having 1-6
edrdreim atons in the al kyl noiety; WO 2004/ 099150
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Y RGAk edén\VikdBpdatientll, h@irogeh, Galddan, atyl of 1-6 carbon
atoms, alkoxy of 1-6 carbon atoms, nitro, cyano, thioalkyl of 1-6 carbon atoms, aryl,
alkylthio of 1-6 carbon atoms, CF,, -OCF,, -NR;R;, or hydroxy;
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or Ry and R, together with carbon atoms to which they are attached form a
fused benzene ring, the naphthalene ring so formed being optionally substituted by
halogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, nitro, cyano,
thioalkyl of 1-6 carbon atoms, aryl, alkylthio of 1-6 carbon atoms, CF,, -OCF_,

-NR.R;, or hydroxy;

R, is hydrogen, alkyl of 1-6 carbon atoms, arylalkyl having 1-6 carbon atoms
in the alkyl moiety, alkenyl of 2-7 carbon atoms, cycloalkyimethyl of 3-8 carbon
atoms in the cycloalkyl moiety, arylalkoxyalkyl, alkoxyalkyl, dialkylaminoalkyl having
1-6 carbon atoms in the alkyl moieties, or Het-alkyl having 1-6 carbon atoms in the

alkyl moiety;
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or A, wherein any phenyl ring in Ry is optionally substituted with Rz;

R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl,
arylalkyl having 1-6 carbon atoms in the alkyl moiety, Het-alkyl having 1-6 carbon
atoms in the alkyl moiety, hydroxyalkyl of 1-6 carbon atoms, dihydroxyalkyl of 1-6
carbon atoms, or cycloalkyl of 3-8 carbon atoms;

R, is alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, halogen, nitro,

cyano, alkylthio of 1-6 carbon atoms, thioalkyl of 1-6 carbon atoms, CF,, or -OCF;

Rs is alkyl of 1-6 carbon atoms;
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R2 groups is not hydrogen; or a pharmaceutically
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invention is directed to ph&rmaceutical conpositions,

conprising: a pharmaceutical carrier; and a conpound
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1-6 CﬁngE "a'i"'ﬁl'ni%i*ﬁ ﬁﬁ@?ﬁ@f‘@tyc%hgestive heart failure,
i nflammatory bowel disease,sartwritis, type 11
di abet es, and aut oi mmune diPsgase (such as nultiple
sclerosis or rheumatoid arthiitis). In yet further
enbodi ments, the invention i 4 directed to processes

fW is mep‘arérylgoal-mmaown%tgf fo!rmJI al. In yet other
e?bod'nent ,, the invention is directed to process for
é%ad:‘)i' RG-MH-substantial Iy pure enantioner of a
cpnpeypdgof formula 1. WO 2004/ 099150
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ring spStefy EVIS, A3 it Srrnf Sl T ¥RroatB el e ¥ N, O, or s,
that mayf baoptdmally sbstititedtwitf 1-8 Regarpsand are

particularly useful in treating atherosclerosis,
ngiot isr an aromatiaring icsmingesystewthavingh 64 carbiohuatems in the ring or

ring syhE R ey e ional 3RS RuBLYEN S R adfien i i o
SRS RS ERSVIBR LGSO | R, LRV HUBIL Gl mrogen
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In another embodiment, the invention is directed to pharmaceutical
compositions, comprising:
a pharmaceutical carrier; and
a compound of formula | or a pharmaceutically acceptable salt thereof.
In further embodiments, the invention is directed to methods of treating the
inflammatory component of a disease, comprising the step of:
administering an effective amount of a compound of formula | or a
pharmaceutically acceptable salt thereof.
The disease include atherosclerosis, myocardial infarction, congestive heart failure,
inflammatory bowel disease, arthritis, type Il diabetes, and autoimmune disease
(such as multiple sclerosis or rheumatoid arthritis).
In yet further embodiments, the invention is directed to processes for
preparing a compound of formula I.
In yet other embodiments, the invention is directed to process for preparing a
substantially pure enantiomer of a compound of formula I.
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provided that B and D are not both N, RlL, Rla, R2 are
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carbon atons, al koxy of 1% carbon atons, nitro,

cyano, thioal kyl of 1-6 car bon at ons, aryl, alkylthio
i 3, - - NR5R6, or hydroxy;
DESC;RrIPErl&gn g%nstoge ;errléz\&vl th car bon atons to which they
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-7 0- R4 is-NR5R6, - ORG6,R+ NG -NO/-A-NNA-N+N A

ONH-NJ N. -N8 ‘ -NNCH G M 11 -
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wherein
B and D are independently CH or N, provided that B and D are not both N;
R,» R, R, are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

atoms, alkoxy of 1-6 carbon atoms, nitro, cyano, thioalkyl of 1-6 carbon atoms, aryl,
alkylthio of 1-6 carbon atoms, CF,, -OCF,, -NRR, or hydroxy;

5 6’
or Ry and R; together with carbon atoms to which they are attached form a
fused benzene ring, the naphthalene ring so formed being optionally substituted by
halogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, nitro, cyano,
thioalkyl of 1-6 carbon atoms, aryl, alkylthio of 1-6 carbon atoms, CF,, -OCF,,

-NR R, or hydroxy;

R, is hydrogen, alkyi of 1-6 carbon atoms, arylalkyl having 1-6 carbon atoms
in the alkyl moiety, alkenyl of 2-7 carbon atoms, cycloalkylmethyl of 3-8 carbon
atoms in the cycloalkyl moiety, arylalkoxyalky}, alkoxyélkyl, dialkylaminoalkyl having
1-6 carbon atoms in the alkyl moieties, or Het-alkyl having 1-6 carbon atoms in the
alkyl moiety;
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wherein any phenyl ring in R4 is optionally

wGeumsnyet ed with R7; RS and_R6 are each, PCT/US2004/013360
i ndependent |y, hydrogen, aTKyI of 1-6 carbon atons,
aryl, arylalkyl having 1-6 carbon atoms in the al kyI

>

noi ety, Het-al kyl havj ng 1 6 c on ato in the 0-
al k| is-NRLrg! y)R6hydr ar, QQ%% N /
di hydr oxyal kyl of carbon ns, or &yctoa kyI \g /
3-8 carbon atons; R7 i al kyl of 1-6 carbon atons,

al koxy of 1-6 carb a hal ogen, nitro cyano,

al kyl t hi o of 1-6—aar b%ﬁg) ons, thioal 6 car bon
at on¥, or - ; i's aIkyI_Q 1- b
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hydr ogen, cycl oal kyl -8 carbon atons, alkoxyalkyl
having 1-6 carbon at in the al kyl and al koxy

noi eti es, dial kyl am noal kyl having 1-6 carbon atons in
the al kyl noieties, aryl, Het, hydroxyal kyl of 1-6

car bon ns, di byd aI kyl of 1-6 carbon atons,
Het-a.LKZLQ}’}@/dmgclN bon atorrs/_'_ﬁ\the al k iety,
aryl al k\L_Kavi ng 1\_6_,éar bon afo ~theGr ’
noiety, or ~ Wz Wis aryl, -Y-ary , or Het or
-Y-Het; Yis -0- or -NH; ZisOor S, Het is a
saturated, unsaturated, or partially unsaturated
heterocyclic ring or ring sysfem having 4-12 ring
aton;-é\ndol B-het er oat ons /sel gctrédd from N, Q;—oroHs,
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aryl an a ticring o [ yst em havi 6A14
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proviso that at |east one of the RlL, Ria, or R2 groups
is not hydrogen; or a pharmaceutically acceptable

sal t r eof .
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or A, wherein any phenyl ring in Ry is optionally substituted with Rz;
R, and R, are each, independently, hydrogen, alkyl of 1-6 carbon atoms, aryl,

arylalkyl having 1-6 carbon atoms in the alkyl moiety, Het-alkyl having 1-6 carbon
atoms in the alkyl moiety, hydroxyalkyl of 1-6 carbon atoms, dihydroxyalkyl of 1-6
carbon atoms, or cycloalkyl of 3-8 carbon atoms;

R, is alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, halogen, nitro,

cyano, alkylthio of 1-6 carbon atoms, thioalkyl of 1-6 carbon atoms, CF,, or -OCF ;

Rs is alkyl of 1-6 carbon atoms;
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position of the cycl oal kyI iety may be covalently

linked to the defined cheni€al structure. Exanples of
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chem cal groups such as cycl opropyl,
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cycl ohept’yl , norbornyl, adamantyl, spiro[4.5]decanyl,
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. P 2 04/ 36 9 The  t hal 0" or ogen”,
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fluorine, chlorine, brom ne, or 1odine atom The term
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ring sYgfé Wt dne e biepefly SRy BT 1> Ro SadeSar bon
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the likdefined, suitably substituted on any open ring
position with an al kyl noiety wherein the alkyl
The term “cycloalkyl”, employed alone or in combination with other terms, is

defined herein as, unless otherwise stated, a monocyclic, bicyclic, tricyclic, fused,
bridged, or spiro monovalent saturated hydrocarbon moiety of 3-8 carbon atoms.
Any suitable ring position of the cycloalkyl moiety may be covalently linked to the
defined chemical structure. Examples of cycloalkyl moieties include, but are not
limited to, chemical groups such as cyclopropyl, cyclopropylmethyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexylmethyl, cyclohexylethyl, cycloheptyl, norbornyl,
adamantyl, spiro[4.5]decanyl, and homologs, isomers, and the like.
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are o zed
to threat rings) fusee to@@meo oallinked lmwamntiyz gthy dujaldeirirgbpesition of the

aryl MEISULIERT g COTARBEY IERERLS B P REMMIGH SubE e  Examples of
aryl niotag F?fé;kﬁfe URf el abetlriilel toTirimhies! gfmjnsdgucrblas Bhényl, 1-

not limted to, heterocycles such as furan hi ophene,

naphthyy r dnaphkbyiet Biflysyonanhihylpy tetranysdronaplthiy | d@;pawle anthryl,
phenabEﬂrgggffﬂlo?enW Fﬁ%‘?& lﬂbﬂ?ﬁ%ﬁg Béﬁ%ﬂktﬂenyﬁ%ﬁ%ﬁthwenyl and

1’S'o
the liké- net hyl tetrazol e, 1, 3, 4- oxad| azole, 1

1,2, 4-tri £, -1,2,4-triazol . .

g e Mgy efﬁﬁ%ﬁ oRe r I, payDB{ngtiop, withy gter terms, is

deﬁne@%éf@ﬁ'é@ URESZbIR RS SEAGH Nen bepzesaketsin before defined,
benzi soxazol e, benzot hi azol e, bhenzof ur an,

suitablyesihstifiten ehany OReAriNg Bagitionvithae @il meiehwhersin the alkyl
chain 59 SR 5@3 F%%T)/ E’ﬁ@.ﬁgt‘é/dgﬁglﬁ%a dbc;ﬁ) moiety. Examples of arylalkyl

I benzol azol
moietids niechugleh enti arejalzmil dimitedd do, echenni@adogmupsqlsunbl asebenzyl, 1-

N T T Y W T S —

fluorem@inetidg, sief hoRdIdHY, Momer, sAdithé likgdes saturated or
partial saturated heterocyclic rings of_ 4-14 ring

akhsniermaiiet -empleyed @lenser Beserbigtipnywinother t@rﬁ@s i defined
herelnEé?,gHh%%s%th%ﬂkl%aélt%f’ed’ralﬁ’e}{ett%@cgﬁllcs%ﬂo%’ﬁ?&n ha\élng 4-14 ring

oaryl noietres 1nclude are
atomsg ivbaighcinlay dreoal pmgiej cuhga(mmyclm)rwlmulmple- rengsxénigyiclic, up to three

rings) E@%@;ﬁéﬁﬁ%}egr ﬁ%lf%q] 85?’% mﬁgﬁﬁn )ﬂypx ain from one to four

heterod afors Gerttédifeaa Q’ubrbgeﬁ“(N)) de o@mr@m Isulfur (S), wherein the

di hydr obenzot hi ydr obenzoxazol
nitrogep rerd.saﬁ@rn?&rn@am &Rilonaﬂyh‘})ﬂ?@%raﬁfy{he nitrogen atom(s) are

optlongll%bgléﬂbml%ﬂm I sw%tﬂé‘ 3“@. sotL dh of thcla heteroaryl moiety may be

jodine

I 0l SO0Xazo I azol
coval&htl&yld%dx@dtf@zdeﬁrmed ahlehydalosimmq/l Examples of unsaturated Het

monetles l¥1 Iru%%}/rbu?Z' re‘aynbt ql'rrlﬁ eoclf % yhgge?ogycle Hrgg yfrus,ad n%lbphene,
pyrrole, N-methylpyrrole, pyrazole, N-methylpyrazole, imidazole, N-methylimidazole,
oxazole, isoxazole, thiazole, isothiazole, 1H-tetrazole, 1-methyltetrazole, 1,3,4-
oxadiazole, 1H-1,2,4-triazole, 1-methyl-1,2 4-triazole 1,3,4-triazole, 1-methyl-1,3,4-
triazole, pyridine, pyrimidine, pyrazine, pyridazine, benzoxazole, benzisoxazole,
benzothiazole, benzofuran, benzothiophene, thianthrene, dibenzo[b,d}furan,



di hydr opyri m di nyl, di hydropyrrolyl,

di hydroqui nol i nyl, dihydrotetrazolyl,
\N@BMMmmnmhladlazolyl dlhydrothlazolyl di hydr pCTHUS2094/013360

di hydrotriazol yl, dlhydroéQetldlnyI

di hydro-1, 4- dloxanyl tetrahydrofuranyl,

dlbenzrogr% Hgﬁ@[h%e' e@é(AZImlaéngbi@ ﬁﬁH}i/lpgb.kiPrY%zol? indole, indazole,

ol sbqui nol 1 ny

qumollhlaleusalidmdlln,e euinazpiide adq@mexaﬂne putridiptedidine, QHt-daarbazole B-
her terrrs is defined herein as, unless otherw se

Carbo'@@a?@é the likes eroaryl, as herein bef ore defi ned,
Wt agLy d%ﬂhéa' harSH, oé‘lsénYncEQﬁé‘s r ﬁaﬁhré‘fé%l' tdroﬂ)é’ﬂlélh Hiurated

noi et wherei h the al ainis elt
hetero@ynlloo@gsof é+’ig<hnn@ratdnnanah@d-ﬂéIh@n@roa&imsmhzcted from N, O, and

s. e i0E BN AR h AT B e A SR g, but ar

not lingteduios chéhﬂbalag?oﬁpé a0yh et xdtidiny] ¢nyHRKEMYI, hexahydroazepmyl
i ndolyl methyl, and the like. The term "hydroxyal K

piperaginy|, oyed PIRESIiNYr i n RYGFRSAIR on WineRheliRgy ter‘i‘%omoﬂ%iw“nyl
dlhydrgﬁéﬁﬂﬁﬁcgé‘%ﬂﬁ' n as, u&l'h?@ﬁ)ﬂétn%fd%ﬁﬁ;t at ed, eﬁ@othlenyl

chal n hydroca ter [y substltut
dlhydmb@mzca@mtyi oﬂmydmhﬂnzommlzploewl oﬂlhyylmfumjml k gihydroimidazolyt,

dlhydrgggé dlﬁ@_é%ﬁﬁ%{f %Eﬁ#l&]lsecftH 8@@ og?%wo_c'!rooxadlazolyl

dlhydrﬁmxazlowu Y, dduhydnrdwyvralzinyl Indldﬂ%ﬁcﬁ*@ wazalyky! nIlillﬁ}sfdropyndmyl
F grou

AT T oo T T Y
dlhydrét‘ﬁ'iéﬂiazdlﬂ def 'd”?%rbﬁf Sdlias gr@hr%%m'i AL Se §fh%ﬁﬁnazolyl

traight c |n br anc -ch

dlhydrmz&t@dwlbon d&m‘lmé n4~d30><§OM|ded tﬁtrabmdr@ilyr@@yl at dﬁtrahydrothlenyl

tetrahyef Gy, BRSO RIAYIEE Arditddfe. Phoxs © ot hoxy.
ITheptevpo Hlet-alkgl bainployedt alohebort pxgomairhtibpnwitiogther terms, is

the |ik WD 2004/,099150
defineq BB B0 aN0E83 GEeide PIRISSoR HEGIAI FherehBeisyedlefined,

su1tab|2|sQ!b%tlﬁftedi rd)n%’rﬁ?’bﬁé‘ﬁ 'rlﬂ? %sﬁtﬁb@ﬁﬁtﬁ%ﬂ S(kyﬁmdléty, ﬂﬁéféé‘él)?@he alkyl

erein as, unless otherw se stated

chain ist eigheha (6n-Cn) Sitetight-orc heanehiagdthedmsaturatasl Aydicagbon moiety.

Exam&f&@ fﬂe{é}oggﬁé”(%l%Bﬁﬁlggﬁrégﬁwlﬁsargfn@qlhﬁ tcﬁé)mcggmlcal groups
such agrfucarwlmetﬁyl ablelmlytdnwu ilmdolylmetHyylatdd ihe lIl@Opr opyl t hi o,

THE B ivieStyaRE: eamiyadplineipr in Campiaion Wb oure, terms,

is defnhé?d Gefdthng, i\ PilodH bfhe%fé%rsthfé"d’f% G}SCsﬁﬁfrél@ﬁfjcﬁ@iher‘nﬂirocarbon
unl ess ot herwi se stated, a sul

termlnelbwubﬁtmu;edadwthe@ hydroxyk perupa (Ezsarcabeswf ggfgzxxyaw moieties
includ® ERBMREH GrOM s (P L8 SCHBNY, -EX2ER,E%, CEH,BHRBEIHOIH, and higher

homologs. Similarly, dihydroxyalkyl indicates an alkyl moiety that is substituted by
fwo hydroxyl groups.

The term “alkoxy”, employed alone or in combination with other terms, is
defined herein as, unless otherwise stated, either a (C4-Cs) straight chain or
branched-chain hydrocarbon covalently bonded to an oxygen atom. Examples of
alkoxy moieties include, but are not limited to, chemical groups such as methoxy,
ethoxy, isopropoxy, sec-butoxy, tert-butoxy, and homologs, isomers, and the like.



noi eties include, but are not limted to, chem ca

groups such as thionethyl, thioethyl, thioisopropyl,
wa@pa4loearsd ogs, i sonmers, and the like. The ternPCT/US2004/013360

"al koxyal kyl " is defined hdfein as, unless otherw se

stated, an alkyl, as herein before defined,

SerS{er t‘ﬁgw%oanet%é}c%ﬁ aéni&ge’ %&'@S?‘gﬂpﬂ?ﬁogt \&fflrl other terms, is
defineddhtéreiry atshynlnles'ﬁ‘lethawrse statddg| dathefadl K%-’Cd) sstedltned branched-
ss, ot herw se st at

chain REHENGarBaR o eV AleRtY, CHTISt o Bt S Elom sk KRples: f lkylthio

moietiés ReiLAEN kﬂﬁf %"r@ n&eflhﬂ;@g td’mélﬁé%hibeﬂ hgroRlbk O XM ch Sas methyithio,
substitufe an arﬁw,) as herein before def| ned

ethyltf@(,dﬁ@pr@p@fth@n sgﬁymgyl deyiaipu(tytthlﬁoaadywor@ologs lsomers and the
like phenyl net hoxynet hyl . The term "di al kyl am noal kyl" is
" defined herein as, unless otherw se stated, an al kyl

ahentarai fithiedlkyls eiablayed alend siri inut@ubination with ~ther terms, is

deflneﬂr Ouglﬁll %g?@rll gggn h%@@g 3 %c;ql L Eﬁﬁryggro%pkgovalenﬂy bonded to
enherca qcme rgmghkblr brah@wéu-bﬁaiw H?éfﬁda%@ﬁ‘er%hpléénb?stﬁloalkyl

herw Se i ndi cated, each above terns (e.g.
m0|etle$ Kpeludgs yout gee )nelr émltﬁda’m t:la)emmal L@reUpss aueh i atteiomethyl,

thioetHRMARIRHOHH: B %%lﬁ@%,géﬁé%ta%%ﬂeﬁ@%“ of the

tical descri bed above, the
MiheeteymR &l kaqyatisnis dfippd dedreinsady atriléseotherivise sthted, an alkyl,
e co unds of the, pres

as ool bRrS Fafiayoe SHPSTHteH By SRR Grakimb NEIRih Dfredfefined.

An exérhﬁle@’ﬂ?ﬁélk@iy@lﬁyl rﬁ@fé‘tyalsﬂn@ﬂfﬁ)x?éthwfe asynmmetric atoms
Qr centers, Wwhi hus give rise to optical

i ihentare (%rwa#lscpw@%)lsmlrmdabewré@@emesmptr@we%mted an
alkyl, ﬁ%t%%'ﬁw Béﬁﬁéccﬁeffrtecf %b§fl®rt§d)@§/eghs IR%S{ ?)r&?ﬁ% hebdih: before
cal" i Soner s

resent 1 nven I ncl udes suc
defmedewbatemrtbesa)lkcmdlsdslﬁsttlmte«bmran Eggomstharein befioee slefined. An

S [1_as,the r mec . and re onerically
examifl ol S acfa S BREE Molar e PP R0 B8Bhher 1 xcur o
%dt@deﬁl%&@ﬁ@almf pOdEfrfedeRerai as BARYS itiRéisdRated, an
2004/ 099150 PCT/ US2004/ 013360 -12 accept able salts

alkyl ahhergin hglore gefineghesubsiitifed ebyhani ABNG rorpuPe iINdspendently
dlsubsmﬁtéa W?maélﬂ¥ll, u%g@%ﬂ@&o@%\m%@mﬁ?gﬁ@ﬁﬁl@ deflalaikyidlfinoalky!

, and ut are not
groupmcameéln)damm@etbal t for matl on, kinetic resolution, and

' t I d d that
ARERT DT REOROERIEL aon 4Bk Mo MRS I€EmaAIN. afyl et are
meantnl’oxhuru@l% uhisepited VMicHosiBYtittedbamd PR/ suBsute o8 of the
st andard separatign procedures known to_ those

mdlcaferé. redicg! ion maietyr tAs dascribes abrve.dhie meietnai7 repeseats typical
substltuehts f%r e radicals or moieties.

The compounds of the present invention may contain an asymmetric atom,
and some of the comcounds may contain one or more asymmetric atoms or centers,
which may thus give rise to optical isomers (enantiomers) and diastereomers. While
shown without respect to the stereochemistry in Formula (1), the present invention
includes such optical isomers (enantiomers) and diastereomers (geometric isomers);
as well as the racemic and resolved, enantiomerically pure R and S stereoisomers;
as well as other mixtures of the R and S stereocisomers and pharmaceutically



chromat ogr aphy, thin-layer chronatography, and
hi gh- performance |iquid chromatography. The compounds
WoRoothed1pr esent invention may contain i sot opesPOf/US1004813360
for diagnostic, therapeutilé; or netabolic purposes.
Such isotopes may or may not be radioactive. The
hj
acoon GBS ol RULANEBHLAE Y BIBETTTHER: fgm py standr:

procedurep durothm $dmhnsé))skﬂmdmm| thd artPimﬂn‘mcm&e claut! are not limited to,
ounds of fornula

t b| | t t.h
diasteffiicic.S g?nf}a 3 %Hteticgrﬁ%gﬂ}f@r'oﬁﬂeragsamreegmsmﬁla?ﬁ%mﬁ‘fds also
underﬁ@é@%haﬁhié ﬁ‘héﬁtléﬁ@n@om;}a@segéﬁ%s@ﬁﬁe ré@bls‘%ﬁ’é}g@' §nd mixtures

metal salts, such as alkali netal or al kaline eart
thereofeyviich grvt be lgeinetairpipere delimury gtﬁr@mﬂ wrgpapation prooedures

known”?tgrlﬁaéé'”élﬁl?éc} Sn t‘Plre ?I! teﬁwd""lﬁau aar%r nOEqII’T(I) e%a[féccolumn

, Suc thi ono
chromatagrapm)du nmmdayeronm;hrordatognapruy,l - Lamier hghcpbgormence  liquid
f)r exanple ethyl-tert-butyl-, diethyl-, diisopropyl-
chrom@ qoLs y¥ tributyl- or dinethyl propylamne, or a

Wcmm@bund@roftthefbi@ééﬁb/mk/@ﬁﬁén Ak XbAHiN §sotbpés of atoms for
exanpl e nono-, di- or triethanolam™e. Internal salt

diagnqsiig, theiapeldicsremetabialierruposesy 1Suahyisoienas alacyowbmymot be
radioafivd.he present invention contains a basic noiety,

sa Yts can be fornmed from organi ¢ and i norganic acids.
Hdve caxpophds ohlthis ioeention includedraicearatas eénantiomers, geometric

lsomeg ﬁgbﬁ d“{%ﬁ‘gﬁb dr?ﬁﬁlla)%’lﬂc tart Brl CT"‘WE‘P o n:oﬁt halic

IPHhreekbatically AyesstabrMsaits dfihm&‘epb@ﬁ’Jp@)unﬂbtdSﬂ formula | with an
sul furic, nethanesul fonic, naphthal enesul fonic,

acidic jgaeiereall bedrrmed fronriaasis armrt,orgealﬁm| Puitakie salts with
bases 31, zél"fb!(é’frn?)é k) SR ReRULS t%ﬁlétl%n?é%ﬁle[i]; dline earth metal

acid ed in accordance w IS I nventi on,
salts, fosexamplesoddiuny, potassinm, empmgnesimmmabts‘; or sgltawith ammonia or

an onGRIEP st REFTENE! gl Roind YRR, Ve, =

mono-$ dbsdraridewep blkgttiminies fer &xdmplepstayfetgbutyfle Hléﬂﬁhyll \tﬁlsopropyl-
nal og that will formthe effective anount of
tr'ethyk:oﬁ@wm 8F dimgthylarRrylaining; rok e 8RY-, thi ©r wwmh lower

alkylar}ﬁ)@, £ O%Zf%g%%‘ég%rﬂg tdie 6P MpRMUHoIShinD ZQHfé ﬁﬁlg]s%q)ts may

13 this invention to tr
furthersareabe formeds dBistlaskye v & rcontnurich ef ctivep poestnt aingention

contan‘i’%% etﬁsﬁoﬁ{qlét& g%fgg gﬂB erfgz? gdf Co@r%gﬁﬁsq\ﬁ gfghrgamc acids. For
example salts can be formed from acetic, propionic, lactic, citric, tartaric, succinic,
fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric, hydrobromic,
phosphoric, nitric, sulfuric, methanesulfonic, naphthalenesulfonic, benzenesulfonic,
toluenesuifonic, camphorsulfonic, and similarly known pharmaceutically acceptable
acids.

As used in accordance with this invention, the term "providing," with respect
to providing a compound or substance covered by this invention, means either
directly administering such a compound or substance, or administering a pro-drug,
derivative, or analog that will form the effective amount of the compound or
substance within the body. This invention also covers providing the compounds of



R4 is -NRBR6, -OR6, -NA, -Na/ A, or -N\-/NA;
and A is hydrogen, aryl, or Het; or a
w@baangasut i cal |y acceptable salt thereof. MrBECT/US2004/013360
preferred conpounds of thi43tnvention include those of
formula |l in which: RAis -NAor -/--\ ~/NA;and A
o |
this ln{é%‘%t@f{j{oo %@g 5&?@% eg%éogﬁfﬁsﬁ%gﬁ}s%?ﬁﬁ%r%ﬁﬁ%tggb é’ompounds are
usefulémrdmehatmgjts B and D are both CH In certain other

BlrRlsrrost evBPPUC T ADBS @%&83 incifde fhashPforBull inyhich:

yet further enbo nts, and Dis N/—Pr-gferred

R, GO dsO é mJl a+-Al nci—tmd —N _ N-A ;and
“2- cyano- 3- ( nmey'hoxyphenw (1 napht hy\_)_g;/opanoa
te; ethyl

Als hyg!f%%m@rsL epHetaRichl or ophenyl ) - 3- (1- napht hyl ) pr opanoat

pharﬁ?ect%:iijgrxznog gﬁer{%%ﬁﬁ&;-ﬁ?&eorﬁapht hyl ) propanoate; et hyl
Maorgapref8rréd - caphobydy o8- this anermbuonnclmm}iqge of formula | in

gﬂu | ] propanoate; ethyl
gﬁno 3-(2-isopropyl phenyl)-3-(1-napht hyl ) pr opanoat e
; et hyl /\
2-cyano- SRQE;4—du<§£5>*y@he6yl}—&-(l-Namhthnu)propanoa
te; ethyl __/

yano- 3- hoxyphenyl) 3- (1- napht hyl ) pr opanoa
%e hx{déﬂeerﬁtﬂryh tt
%Wmo%uhéa|!3a@é6e’b\téme%alit%hérédff | uoronet hyl) phenyl ]

proopanoat e;

In gesiain @r(ef@rrm nm@o@lneaptS) B-and Rapra bpth gitbpanoserdain other
prefern%ﬁ%@g?dlinents %[1%_0( g or Ig’xyphg n\gﬁt o_ﬂégr( Hrerf]%rr%q r%r/W opdrlggnts B

is N arahDas €H. treyétfodhgr embodiments, B is CH and D is N

%re%/ano %ﬁj{]g)pungéjoppc%nﬂllaew J - 3- ( 1- napht hyl ) pr opanoat e
{%éw %ﬁ%@(ﬁ@@lﬂﬁﬁbﬁbﬁéﬁyﬁ =% Q-TJHQBHiHWY)bMHé?%’ﬂ@at €,
zily) &-.wa;\oea(a&pwphgﬂrqmeqy» $+(i iraphehdlpsepanaatpheny| |

S e T ety iamino)phenyla:({:ngphitylpropanpate
tedinyl -Zeeyrario-3-(1-naphthyl)-3-[2 (trifluoromethyl) phenyl]propanoate;
2-cyano- 3- ( di nmet ht h ropanoat

SN Sistinr SIS PR PORD T O VR RbERP R
(eﬁﬁszliésé a3 4P %= §|Méh6)’(5ﬂiﬁé?ﬁ/l))3 -Bt-hédphtr)peiroaes;ny! ) p
henyg] propanoate; tert-

| SepyAnc g A& et memieny Dr6y nppbthybergnansate;

tert-butyl 2-cyano-3-(1-naphthyl)-3-[2-(trifluoromethyl) phenyl] propanoate;
ethyl 2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate;
ethyl (RR,SS)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate;
tert-butyl 2-cyano-3-(2-isopropylphenyl)-3-(1-naphthyl)propanoate;
tert-butyl 2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyi)propanoate;
fert-butyl 2-cyano-3-(1-naphthyi)-3-[2-(trifluoromethoxy)phenyl] propanoate;
ethyl 2-cyano-3-~(1-naphthyl)-3-(2-nitrophenyl)propanoate;
tert-butyl 2-cyano-3-(2,6-dimethylphenyl)-3-(1-naphthyl)propanoate;



napht hyl ) pr opanoate; (-) ethyl
(SS) - 2- cyano- 3- ( 2- net hoxyphenyl ) - 2- et hyl - 3- (1-
woaphtodoas) pr opanoat e; (+) et hyl PCT/US2004/013360
(R R) - 2-cyano- 3- ( 2- net hoxyg#enyl ) - 2- met hyl - 3- (1-
napht hyl ) pr opanoat e; et hyl
2-cyan 2 yAh
(tBE b?ﬁgn t enoat Q?I% %E@Z? E%H(?é (ﬂ r‘?é‘dr‘lth% f@&ﬁ”&r&%&@iphenyﬂ
propa(\@ﬁeSS) 2- benzyl - 2- cyano- 3- ( 2- met hoxyphenyl ) - 3- ( 1- naph

h | te; t s I
yP5"0 ano. 5. (RSB By G-messoepRgny 2 methy--(1-
t tert-butyl
“ap“t““@’b e ano- o met hyl -3 (1. napnt hyl ) -3- [ >
((t)r i f 1 uor oyl ) pheny{SPrpraveSe2- ﬁ‘@;lh@Wh?hW)Q methyl-3-(1-

ayano 3-(2, 6-di net hyl phenyl ) - 2- net hyl - 3- ( 1-
napht%?ﬁ%lﬁ)rbpanoate tert-butyl o
RR, SS) - 2- | - 2- cy&REIR)R2a edylf-=methyl-3-(1-
(RR, SS) - 2- ety RR) (RRm‘gg;m_mg_ yg yi-3~(

n hth | ) pr opanoate; tert- butyl (3-chl orobe
napht % no- 3- ( 2- met hoxyphenyl )-3-(1- na

| It 4.
e és§ oo Brononeney T 2 g e yeh e B ethy-4
penteripgte; napht hyl ) pr opanoat e: t ent - but yl I
SS)-2-(2 - ( 2- et hax eny
GRS, B Sy % TR o
proparid®eSS) - 2- cyano- 2- ( 2, 6-di chl or obenzyl ) - 3- ( 2- met hoxyphe

ht hyl oate thyl (RR
géﬁt)bﬁ}fly anongp( 2, Z (k% %SS %(2%{3%2("9@&"99Pnﬁ)'?lmethyl'&(1-
opanoate; tert-butyl
naphtm@%‘bﬁ%ﬁ% Iz[a)mo 2-met hyl - 3- (1- napht hyl ) - 3-[ 2-
(feffrh"-lt)dor orret hoxy) pheny| (%.&f9ridayano-2tmethyl-3-(1- naphthyl) -3-[2-

(g AR TTERERRI Y 3, 4 naph b propanoat e

tert-butyl (RS,SR)-2-cyano-3-(2,6-dimethylphenyl)-2-methyl-3-(1-
naphthyl)propanoate;

tert-butyl (RR,SS)-2-benzyl-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate;

tert-butyl (RR, S88)-2~(3-chlorobenzyl)-2-cyano-3-(2-methoxyphenyi)-3-(1-
naphthyl)propanoate;

tert-butyl (RR,SS)-2-(2-bromobenzyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate;

tert-butyl (RR,SS)-2-(2-chlorobenzyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate;

tert-butyl  (RR,SS)-2-cyano-2-(2,6-dichlorobenzyl)-3-(2-methoxyphenyl)-3~(1-
naphthyl)propanoate;

ethyl (RR,SS)-2-cyano-3-(2,4-dimethoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoate;
fert-butyl (RS,SR)-2-cyano-2-methyl-3-(1-naphthyl)-3-[2-

(trifluoromethoxy)phenyllpropanoate;
ethyl 2-cyano-3-(3-methoxyphenyl)-3-(1-naphthyl)propanoate;



et hyl 2-cyano- 3- (4-net hyl
phenyl ) - 3- (1- napht hyl ) propanoat e; et hyl
WQ2ayarasB- ( 2- net hyl phenyl ) - 3- ( 1- napht hyl ) pr opBCIES04/013360
et hyl 2-cyano- 3- (1- napht hylty-3- (2- napht hyl ) pr opanoat €;
et hyl

B MBS B AN ropanos
f‘?}' %g{egwli-a-(erméfhwlmnvb)mq@nmbbhmyorbmwmtecI ) pr opano
?Efm ’ZIquﬁloﬁﬁgﬂ@nqp_h&hx}]—S-éZmﬁy])@)p(r QPAMEhy| ) pr opanoat

&thyl &t -3-(4-1l -1-naphthy!)-3-(1-naphthyl te;
3- [yl, 1Mbniophe(nylu]o-r%- Ell' % c){/%mo(- 3- (BL- n%p))%rtoﬁsp%reopanoat
&thyl @eyano-3-[4-(methyithio)phenyl]-3-(1-naphthyl)propanoate;

St oY, PIABAERHAI- RSy aRB- {-haBRIIHBY AN RGO &

E”‘LW3“‘[(1'I%’Bl-ﬂiﬁl‘;{%mmgﬁgy“-ﬂlfdyahpkﬁa(mhhpBﬂ"(yl)pr@mndmjd;;) pr opano

at.e: .e - , -

SB) a-dnip -WBS&BW?)(Jjlqu}fhx)mrgp@qoate;

AR oo QRAARARY RS BHENYIL3-(1-nephiyhpropanoate;
SthRRH$S)pr opanoat e; 2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphﬂ{yﬁgrcﬁaﬁ t&yano- 3- (2- met hoxyphenyl ) - 2- met hyl - 3- (1

“nap yl") pr opanoi ¢ aci d;

ERRB/ SS) - 2- cyano- IR SByErryappt piveatirl/l) 3-P2-(reettylith®s )phemg]-3-(1-

t hyl ) prgpanoi ¢ aci d;
naphtfglgg,r(éér{)og?%yano_ 2- et hyl - 3- (1- napht hyl ) - 3-[ 2-

- J . M . . .
R e phenaP iy prorarcic
acid; thyl ) propanoic acid; tert-butyl
- i - t - (1= .
S BER L R Lo o
acid; (S, S)-2-cyano-3-(2-isopropyl phenyl) -2-net hyl - 3-( 1-

?%%%9 %ﬁﬁa@%‘%ﬁwéﬁttﬁyﬁﬁ@&bﬁl% met hyl - 3- (1-

(trif|uof@ﬁéth9§bh@mﬂnﬁaﬁaﬁ&c aloRy; t - but yl
R R) - 2- cyano- 3- ( 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1-
By RyhenayhRwyeso-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoic acid;
-3-(2-neth -2 1)-2-
(SESEBA C T V1 car bORT) RrcyRRRt ISP B P methi-a-(1-
naphthyBptchdnbal&- chl or o- 2- met hyl phenyl ) pi perazin-1-yl]-2-[(

- ret hoxyphenyl 1- .
TR Pt ] 5 redSiSh2-5vaRer-iserpRY PR YD-2-methyl-3-(1-
naphthyl)propanoate;

tert-butyl (S,S)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoate;

tert-butyl (R,R)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoate;

(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(piperazin-1-
ylcarbonyl)propanenitrile;

RR.SS)(3-[4-(3-chloro-2-methylphenyl)piperazin-1-yl}-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile);



WD 2004/ 099150 PCT/ US2004/ 013360 -16 (RR, S,
S) - 3- (2- net hoxyphenyl ) - 2- net hyl - 2- {[ 4- ( 2- net hyl| phenyl)
W@ Rengmsn- | - PCT/US2004/013360
yl ] carbonyl } - 3- ( 1- napht hyd %pt opaneni tril e;
(SS) - 3- (2- et hoxyphenyl ) - 2- et hyl - 2-{[ 4- ( 2- et hy| pheny
{ﬁ%ﬁ SrergrTelIBYRY PP 2 et {5 ThebyRbgnypipgrazin-1
yl]carbéﬁgﬁh =(3- r{a%mwljmwaﬂmvué 2- et hyl 2-{[4- (2-met hyl phen

ﬁ'aﬁ%%ﬁédhpxmqnmmww%ﬁ@p%mﬁﬂewph%nyn 4s,
pipera %ﬁz §o TltHW Jorogaradithd;- 2- {[ 4- (3- m et hyl
Qﬂ%ﬂaﬁ-(ﬂ}mdthesaﬁp(imngb)f%rﬂejhylfﬁ {ige(Bemetmiiphenyl)piperazin-1-
yl]carbgm)ll %j&m@%tlw ng%a%léﬂgﬁwl)w' perazin-1
@31334 rEEhd) Eheﬁyl)@'—htéth)ﬂ-za{{tmmmemlphdnyl)plperaZ|n -1-

yl]carb@ny};g(ﬁammbylmmmap]ﬁgﬁhgm n-1-yl)-2-[(S)(2- et hoxy-ph

P Y ST BB 1A metespens -
naphth@l)ﬁbthylp@hh@lhlyb-mcp@pazpmemtyllq carbonyl } propanenitrile;
' é@,&éaﬁé}] §|r§|'(3§%zﬁ‘ﬁ( R)I5I%t SRS RFERBK-phekii)-raphiniedd -yi-
methylgéﬂ’ﬂbﬂ%/\ By tdpichitiis;hy| - 3- oxopropanenitril e;

SI9)-3- )@ m&ib@xmwbr%meéaylrﬁ (L-pephveZife noxyphenyl

naphtry e B g B e PP ooe1(S) - (2- et
i8x3HhEBA- Q!lh]ethylphenyl)plperazm -1-y1]-2-[(S)- (2 methoxyphenyl)(1-
* naphtty eyl B R P BT per agi n- 1 v1] - 2-[(S)- (2
(TR Phert | Sindor e pperan Ly (eonprenyi-
naphtﬂy@)neihyllﬂ(mem’!/ﬂ%r@&%ﬂmﬂ)%lBUﬁ azin-1-yl]-2-[(S)-(2-met
TR Rpneny Riperezin-1 Yk 2 (G- methoxyphenyt)(t-
naphtiyPmeéthj#-2¢rhethyl-3-oxopropanenitrile;
)T-S g&ﬁf(gé éwznet% ﬁa%r ny|)p|per3/zn]1 1-yli &?28)(& rq\%w&%hgnﬁ%l
naphti%y%?h'\?tﬁgl‘]bym}e @Eé*bﬂroﬁaﬁé(rﬂtr% opl om trile;

2 h h I
R RUNTASUAMS AR A e RA=S S ML CERY

naphtlﬁ@?ﬁéh?ll@ @e“ﬂ' or o)&gﬁxhéﬁ%ﬂ eg: L;ijlrg 2H pyridin-1
-(8)3~[3- (1 HShncloR-4Ag - b:p»eyazm 1-y|] -2-[(S)-(2-methoxy-phenyl)-naphthalen-
1-yl- mp{hwl]r%-metﬁyr/)lhé-oxo proplo\/ﬁl‘crlfna hyl]-2-methyl -3- oxo-propi on
(S,S)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-({4-[3-
(trifluoromethyl)phenyl] piperidin-1-yl}carbonyl)propanenitrile;
(S)—3-[4-(4-6hloro-phenyl)-3,6-dihydro-2H-pyridin-1-yI]-2-[(S)-(2-methoxy—
phenyl)-naphthalen-1-yl-methyl]-2-methyi-3-oxo-propionitrile;
(S,S)-3-(2-methoxy-phenyl)-2-methyl-3-naphthalen-1-yl-2-[4-(3-
trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-carbonyl]-propionitrile;



(S, S)-3-(2-net hoxy- phenyl) - 2-net hyl - 3- napht hal en- 1-ylI -
2-[4-(3-

wao eooftloemasoet hyl - phenyl ) - 3, 6- di hydr o- 2H pyri di PEF/LS084/013360
onyl]-propionitrile; WO 2004+099150 PCT/ US2004/ 013360
-17

($9)214- @4 %1&%' éﬂeg\'yﬂr]@ﬁ%héih@ PELHUN3L L RO -phdnfiFe-
methyl@hhphﬂ'ﬁa{mﬂIfylimd)pmnilﬁlgt pr opi oni t rile; (RR

fé)? daf 3 B AP DI 2 3 T 4 43 ép%thﬁfgt(?ﬁ’ a2 (14
tnfluon(dlﬁéﬂh&%h@l%}mj’éﬁd&m%}da%@r%ﬂ dtbPadetri&ar bonyl ) propan

enitril

(RR, SS)-Bs(Z(me@M@h%rmﬂ)aiﬁgmwm ﬁe(ﬂmﬂp"}?hxllc(Zggmﬂﬁiw )= 2-
car bon ropanenitrile;
y'carb%&')?’g{;@lé%@’%z- nmet hoiypﬁen{;l ) - 2- net hyl - 3- ( 1- napht hyl
XRRO&EPamy@ﬁo-?» -(2- methoxyphenyl)-Z methyl-3- (1-naphthyl)propa|namide;
R PO S AR s 2 S U

t gbutyl) - 2-cyano- 3- (2 nmet hoxyphenyl ) - 2- et hy
naph @ériifaﬁghhth | ) propanami de; (RR,

ﬂeﬁ%@ﬂ%aﬂwoQﬁafﬂenwtmowpmnxl)t?r—mﬂhﬁsﬂ 8- (1-

panam de; (RR
naphtfg@?%{;}%@ﬁg%\k nmet hoxy- 3- ( 2- net hoxyphenyl)-N, 2-d

I(RE&S -23yaho- me&ihidiubﬁymmnamf\dzvtnmethyl 3-(1-
h&rz 2benzy| 3-[4-(3,5-dichloro-4-pyridinyl)-1-pip
naphthy)pEeRANgroide; ( 2-

Rh 5).p b)N%élﬁe Y, hén?l @P?%ﬁ@ BLiq.e;
naphtWSbgoéﬁ%{aﬁ;rt}’:gshgnS: ;n(sl ylghenym%'51 pera -1-yl ?ﬂg %R, S
(RS Sy el 13 53 Sl A S SRR BT b 2 e, )

methoxﬂp?wdf@l)bﬂ-hﬁphﬁﬂlbh')e(tﬂyl] 3-oxo ropanenitrile;

0X0 ropanem tri

(R Sh4 4Bl rstsToneny Mpimprrirl I U F) Bi-GmethomyRhpnyh(1-
naphth@gﬁéﬁyﬁtlﬂ@t@W?wﬁé%ﬂq@rgopr opanenitril e,

(R334 {FHiscpropyipheny)niperayin heiiyd-I(, Sk (2xmathaxyrhenyt)(1-
naphtr{g(gﬁjﬁr{ﬁtyl %’%Eﬂﬁf?' gz&bé?wergtr%‘?éopr opanenitril e;

(@R 855-3 [(42(3f5 diehRrOsydih-i-pssipsiaint 1 Wil 2R 2kihethda@phehayl)(1-
naphthyamﬁthylﬂ ))érm?ﬂw -P-oxopsepanernitrisiopr opaneni tril e;

&Oxyiﬁe[ﬁy(@%ﬂ@o% ARRRPIBhERYBSHRRAZ-4Yi-2-1&- e oy PrBRY(1-
naphthyl)methyli]-2-methyl-3-oxopropanenitrile;

(S)-3-[4-(2-fluorophenyl)piperazin-1-yl}-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile;

(S)-3-[4-(2-chlorophenyl)piperazin-1-yl]-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile;

(S,S)-3-(2-methoxyphenyl)-2-{[4-(3-methoxyphenyl)piperazin-1-yljcarbonyl}-2-
methyl-3-(1-naphthyl)propanenitrile;

(R, S)-3-[4-(3-chloropyridin-4-yl)piperazin-1-yI}-2-[(R,S)-(2-methoxyphenyl)(1-
naphthyl)methyi]-2-methyl-3-oxopropanenitrile;



napht hyl ) met hyl ] - 2- net hyl - 3- oxopropanenitrile; (S,

S) - 3-(2- net hoxyphenyl ) - 2- {[ 4- ( 3- net hoxyphenyl ) pi per azi
wo2d4ppgis@r bonyl } - 2- PCT/US2004/013360
met hyl - 3- (1- napht hyl ) propad8ni tril e;

(R S)-3-[4-(3-chloropyridin-4-yl)piperazin-1-yi]-2-[ (R

(el et Fﬁ(}?f.agi"a13&%—543&@42;{"??\9&@?6%(1-
naphtiR0PAE9Y-DoMmERyI/ASatNep e Ede; -
P g s Lo Eﬁ’erﬁ’ﬁf 3%-Ginyatopyridin-1 BHyT-2-
(S (mgwhg?whﬁ]a‘?‘é"@ R DRIRARABRGbibEhBRitde, |
§yﬁ4,-[érqiilqn(agwuw“prcgnethyl)phenyl]plpendm T-yi}-2-[(S)-(2-

methoké,&a ST T PR AN BBRI S aTBh BN e et P! - 8- ©

((Eesa/ssa-{szl(zgmdmmmaw)mnﬁémwnmphmél@m oy i-pRy-4ch-tolyl-
p|peraﬁggh%§§m&i)r§rpg?l%ﬂlﬁ hyl ) met hyl | - 2- net hyl - 3- oxopr opan
3’?35/58?'9*(2 methowphenyl%%nyethyé 3-(1: ne;ﬁhthyl% Wilgal en-1-y

OXYy-Pp
(tnﬂuorome’@wxu)ghemyﬂpup@rqam 1-yI}cargonyl)propanenltrlle

B SLTs SaeRAK BLERARY i S g emamnan -
naphtt{yl%)methyl] 2-methyl-3-oxopropanenitrile;

T TSR DR Rer An Ay o M syt ey Ry
naphtr{yﬂn%thmiz%% 3%%#96;9@&1&{1&“& piperazin-1-yl]-2-[(R 9

i &SS&rB}(Mﬁquyzhﬁeylh?+metfwk6p(r1ap@ptﬁhyh)@r[l(szynqm-s-
ylplper?%oxyjaﬁgé&%dwsh%%lp’%ﬂw")ep| perazin-1-yl]-2-[(R §)-(2-me

r@RHﬁSB}LB}[KFB(QtBLH]chR)rOph@Wl)ﬁp@ﬁ@@ﬁf—@%@[(Qtrheﬂﬁ)x henyl)(1-

t hoxyphenyl ) - 2- net hyl - 3- ( 1- napht ﬂ

naphtl'[glf ﬁnq}pg/lﬂ §rrﬁne§1m? 3- oxopropanemtnle

RRi. 98 @Z(Qtlméné B 13lhe W 3-dtRyiphenyl)piperazin-1-
yl]carbinyl}ia’gé(wgaéﬁtylyb Xé{bpgang?:ﬁl;opﬁ@gy PERET azYRI- ?W‘T 3612&

FRR S o R DA SRR ol i -
YicarbQypy Mg, n11na ht hyl ) anenitrijle;

Uk 867335 hethadiahoprbayme Pt Admgphalin-4-viesshenylp-=

htHPYF yl carbonyl ) propanenitrile;
nap E % l l'Zelmst hoxyphenyl ) - 2- net hyl - 2- (nor phol i n- 4-yl

B)[4e(2(I1yd roxysitinylypiperoape heti-2-{(2-rmpthoxyphenyl)(1-

naphtq&ﬁﬁfsﬁ@]ér&gqﬁg 3h3/xdorp?xge?r§ehr¥ rﬂé) 'perazin-1-yl]-2-[(2-met

(RR,S8)-3-(2,6-dimethylmorpholin-4-yi}-2-[(2-methoxyphenyl)(1-
naphthyl)methyl}-2-methyl-3-oxopropanenitrile;

(RR,SS)-2-cyano-N,N-diethyl-3~(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanamide;

(RR,SS)-2-cyano-N-[2-hydroxy-1-(hydroxymethyl)ethyl]-3-(2-methoxyphenyl)-
2-methyl-3-(1-naphthyl)propanamide;



napht hyl) net hyl ] - 2- met hyl - 3- oxopr opaneni tril e;

(RR, SS) - 3- (2, 6-di net hyl nor phol i n-4-yl)-2-[(2-nmet hoxyph
weeyokpgdismapht hyl ) met hyl ] - 2- met hyl - 3- oxopr opankei/U8200€013360

(RR, SS)-2-cyano-N, -19-

N- di et hyl - 3- (2- met hoxyphenyl ) - 2- et hyl - 3- (1-

I
R N L e U
oxoprefgaharetrifgxyphenyl ) -
T N R T
naphﬂ%ﬁ m@pgﬁ@wdg n-1-y(-2-[(2-nmet hoxyphenyl) (1- napht hyl ) ne

nmet hyl - 3- oxopropanenitril e;
§))32(2c§r‘@|ﬂmaxyphmnal) -2-methyl-3-(1-naphthyl)-2-[(3,3,5-
tnmetl‘gylé%%é?fX r}ﬂ)gga%mﬂ@é%oﬁ%%?ﬁqw ) - 2-met hyl - 3- (1-
(R, sa-asem-dmmoxymml-m AT hsthoRyierAp hy ) -2

propanenitrile;

napht'%\&}m@@»d n q@|gé%§9%gpéﬂi¥w%fir$??y2 [ (2- met hoxyphen
I i

R 8 e R - PR 2 i pfon-4-
ylcarbpnﬁi)m*ﬁ@apamtrilar 4- vyl car bonyl )propaneni trile;

R Ry R RO T2 W S R S B oy petiyta-
oxoprcﬁ@qeﬁ?tc@no N- c%c: ohséyl n3m(§e®t hoxyphenyl ) - N, 2- di net

(48 8820y tent- el el Ao 2y BRieYRDA0: h 2eimguba(1:
naphtﬁ&ﬂﬁ?é@dﬁérﬁfa‘é@anam de; (RR, SS)-3-(4-benzyl pi perazin-1

2- et hoxyphenyl ) (1 - napht hyl ) et hyl ] -
S@ﬁz-wmwaﬁaﬁmprer -N,2-dimethyl-3-(1-

4-di hydr oi soqui nolin-2(H)-yi)-2-[(2-metho
S o

WQR]SB})B)-MBbékﬁﬂlp@erﬁimyLyl§324 ehyl)l(1enaphthyl)methyl]—
'&T Sgg-S éZ net hoxyphenyl nmet hyl - 2- {[ 4-
2-met %—9 Rep peRitrle;

R R G Nt T
naphthyl)methyi]- 2—methy| 3-oxopropanen|trlle

(RR,SS)-3-(2-methoxyphenyl)-2-methyl-2-{[4-(4-methylphenyl)piperazin-1-
yljcarbonyl}-3-(1-naphthyl)propanenitrile;

(RR,SS)-N,N-dibenzyl-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanamide;

(RR,SS)-3-azocan-1-yl-2-[(2-methoxyphenyl)(1-naphthyl)methyl]-2-methyl-3-
oxopropanenitrile;

4-chlorophenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]piperazine-1-carboxylate;
2-nitrophenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-

naphthyl)propanoyl]piperazine-1-carboxylate;
4-(methoxycarbonyi)phenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-
methyl-3-(1-naphthyl)propanoyl]piperazine-1-carboxylate;



napht hyl ) pr opanam de; (RR
SS) - 3-azocan- 1-yl - 2-[ (2- met hoxyphenyl ) (1
WO naplbdige ) met hyl ] - 2- net hyI 3- oxopropaneni triPET/US2004/013360
4- chl or ophenyl 20 -
4 [(RR SS) - 2- cyano- 3- ( 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1-

W panoyA(_kgf@%fsé)Zé BGaro-353LR8HNExFhRenyl)-2-methyl-3-(1-

2 nltro enyl 4-[
naphtlﬁ@pr@aanmﬂplp%féﬂnem d:mab}bﬁl?lata'l) 2- met hyl - 3- (1

%aﬁ%gﬁgw&ﬁano %1 §?§p‘z{1nqe h Carel%ﬁ)ﬁyi ﬂ naphthyl)propanOyl]-

N-(2- mﬁhwéhém pé’ra&%ém l) 2-
1- naphth I)propanoy pi per azi ne- 1- car boxyl at
G136, 38parayo00s SB6tethy Iz (1-naphinylpropanoyll

N-2- (té@?@@?%%}ﬁﬂié‘%w@?f?%%spkE%Waav%t yl -3 (1.

RH"SB) RrayaaoBH 3-piathorypHemyl)- Zmélb%dy\'i-&t-ﬁaphthy3)propanoyl]—
2 met hoxyphenyl nmet hyl

N-(3~ rr;ﬁgﬁé l"ﬁ@%{[}@gﬁ%@glq\e- -carboxamide;
gmgg?l@aggﬁng)@m&haw@ ))Q%gﬁéy%@re @'ﬁnaﬁh hy@p gpanoyll-

N-(4- eﬁ'pm/ppemd piperasinet-1-carboxamide; -
SR ey R A S e naR RS R 4RR--
naphtl’wrb)btd_ipdr)qyt])p(m@@h%ﬂ -cargfn 23'[”%%9 car boxam d
AR 3BRoatid SdtBoRa eIy o bRy inyprapanoyl-
N-(4- m&ﬁﬂghgﬂmﬂ%é’rﬁém@ﬂJcart%)%ni%hoxypheny' ) pi perazine-1

oxa br ono

dgjugrophemyg- 3- (2 %ﬁﬁﬁﬁ){%aﬁr)o—@=(ﬁmﬁ§ﬂox3pl@anyi) -2-methyl-3~(1-

naphit A B kR eS ) ey s (1

phenglt hyl) gr opznﬁq RR\ISG) leeyégad Bl(envémppm@zylpg -rdethyl-3-(1-
a oxa e, uor ophen
naphf@é}’ gtpgrngn%f %Métﬁu) 2- met hyl - 3- (1-

e
naphthyb)pmthyl] -gmethyhdydXoprpparenitids;1 - car boxyl at e;
@%ﬁb@ﬂe@im NG 2 AL 508 Ré NG pibyi £2lhmTE5-(1-

naphtthFdﬂaHo)yl]pipbvéz]m@*‘Iﬂ@érb}bkaﬁndéé0IOT opanenitrile;
C ro SS) - 2- cyano- 3- ( 2- met hoxyphen
gthgl &gs yaglo(-q (qumo |n 3-yl)prop 2-enoate; and

pharmaceutically acceptable salis thereof.
This invention also provides processes for preparing the compounds of
formula | as defined herein, which processes preferably comprise steps (a)-(d) or

(e), (f), or (g):

(a) reacting a compound of formula

Rs =N
\o)k(

Ar



(b)

()

(d)

napht hyl ) pr opanoyl ] pi per azi ne- 1- car boxam de; et hyl
(2E) - 2- cyano- 3- (qui nol i n- 3-yl ) prop- 2-enoate; and

w@baameasut i cal |y acceptabl e salts thereof. ThPGI/US2004/013360

i nvention al so provides prétesses for preparing the
conmpounds of forrmula | as defined herein, which

S f y | (
Wt&“r@ﬁ?% %’a@ c?%fﬁ%('gia% @Hﬁgoﬁ){p %@ﬁa&%d?%@er?ﬁmdo@ is a group
RE form@alA) AB) VD (Z)04/ 099150 PCT/ US2004/ 013360 -21
wherein R6 is as defined herei nabove excepting
hydrogen and Ar is a group of formula (A,

R2 Rla N R where Rl R
fined he h a conpg a
MX whegrein M i sucfh as, oMb, hal ogen

Such/as or Br, s
(B)A\r/vl ding Ar ant Af e ‘agt bot h of

orR(B) to give a conpog ﬂ of fornula I vvherelﬂ R4 18
OR6 Where R6 is define er ei nabove excepti ng( ydr ogen

For mulerd RYFL I Ryg g & G Pk " ana A
w”fh ai?dﬂﬁﬁd’m?ﬂOﬁm”FJﬂ(@r’@WX‘ \nﬂeﬂ@@q V3 ]193? hﬁéta:l kash as Mg, X is a
r an _a atin agen 0 ormJ
&9%958@ as E%&vﬁﬁgaéqi &ﬁplsg%ﬂgomof forguily é‘M %@3» Ryoviding Ar
ehd m11a@<ge§bbﬂgohv&mﬂ§3;\§Q)rg(g\j ol Eéﬁ%?gbﬂ%f formula |

conpound or mul a i ne
mhereinyRi igy Qike whersr Refis definad aheremabove exceptmg hydrogen and

R3 is hydrogen;

alkylating a compound of formula:
0

RG,\O/U\KEN

Ar1/\Ar

wherein Rg, Ar, and Ar are as defined above providing Re is other than
hydrogen, with an alkylating agent of formula Rs;L where L is a leaving group
and Rz is as defined in claim 1 excepting hydrogen to give a corresponding
compound of formula | as defined in claim 1;
hydrolyzing an ester of formula
RS\O =N

Ar1/\Ar

wherein Ar, Ary, Rs and Rg are as defined hereinabove providing Rg is
other than hydrogen, to give a corresponding compound of formula | wherein
R4 is ORg where Rg is hydrogen;
reacting an activated acid compound of formula:
HO

O

Ar1/\Ar



R3 - RG1 00 -N Arl Ar wherein Ar, Arl, R3 and R6 are

as defined herei nabove providing R6 is other than
whyanogas) to give a correspondi ng conmpound of PEDUR2M0E013360

| wherein R4 is OR6 where2R6 is hydrogen; (d)
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or
(e) reacting a compound of formula

wherein Rs is as defined hereinabove excepting hydrogen, in the

presence of strong base with an halide of formula



or (e) reacting a conpound of formula 0 R6,0 /=N
wherein R6 is as defined herei nabove excepting
whyanogas) in the presence of strong base w t PCEINS2004/013360

hal i de of fornmula WO 2004899150 PCT/ US2004/ 013360
-23 Arl1ArCHX where Ar and Art are as defined herein
and X i s hal ogen to gi Vﬁﬁ%‘ respondi ng conpound of
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reactive,  substituent, grou or site to a
&Pfrﬁéﬁ’%'?#'”%&ﬁﬁlﬂﬂ%dg‘?f Bepia Lvperel Rscsgﬁy‘ﬁm@@m ng a
gpmpound of formula | to a pharnmaceutically acceptable
salt thereof. The conpounds of the present invention
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synt het| c met hods and procedures known to those

ski| | ed h day d heti : d
©  Brbeeiecs dumpans iBpaRs: | 3 HPnarpaRFUIGHINcatsatable sal

#tebfinctional group tr ansf ormati ons and
mani pul ati ons can be readily obtained fromthe
néecsaimpowtdsat the prasenéinueition want be prepargddsem commercially

avallaﬁlg)%tté%‘ﬁﬂ %éfér#aikeo(%irng%gund@ f(ll?&}dlghn B4 Il{érH{L}rﬁdgL 9%é;’ndll¥lhprepared

assic texts suc
mterlia&a, blyaembloymg Starcidrd s&dﬂmmemhefhcgmwand @recedurey :known to

those \Fﬁ( é@' %nggﬁg/b 1% a\%wﬁﬁﬁma %ertllégh%rtl%?%g%de %rb&%&@r@s for the
prepar)ﬂiéﬁ oF’ ofganid fMioRsAés Vand aufdional C@@@lg Grandiomestichs and
d.; John Wley & Sons: New York 99 are useful

man'P‘dﬁHW*‘e@@@rhez ERpdilyf ‘ébt@m?é’ fram sorelevastt w@gmcchterature or from
standsF BABGORS MR, LARRG.IN SRS tp TG G} bP YR squrces
classid herxtst sudieas Sahitpr Mc 8duhMeascH, oJr Maveh(s: Agaarteac Organic Chem/stry
Reactlgrgﬁ,sl@ﬁgﬁqlﬂwﬁt ggwtwg-rgaéaég urg\?/lfcil(eg(zf %o'n%: N%(\:?v York, 2001;
and Greene, T. W.; Wuts, P. G. M. Protective Groups in Organic Synthesis, 3" ed.;
John Wiley & Sons: New York, 1999 are useful and recognized reference textbooks
of organic synthesis known to those in the art. The following synthetic schemes are
designed to illustrate, but not limit, general procedures for the preparation of
compounds of formuia I.

The compounds used in the present invention may be prepared by the
method described in Scheme 1.



met hod described in Scheme 1. WO 2004/ 099150
PCT/ US2004/ 013360 -24 R6,,, 0O AA\CHO _ NR6 ~-' 0 O N

wa eb4moldsa i on  Knoevenagel condensation (1) ArPCDUS20R6013360
R3 NR6 ~, 0 N alkylation-24-0 hydrolysis (2) Are Ar
(3) Ar, Ar 00 Ra __~ R3 N Condensation RSR6N J__ HO
(4) Art Ar (5) Art Ar Schenme | Condgwmsation of a

mal @ni ¢ acid deriva€H@ with an optidpally_suybstituted
R.. &ro ti czaryheteroaromatixc al d&yde k " i ™M #hRydition
6\$ S of a cHhakyetagglr ovi des t®e int,srrredl ate—{H—
his reaction igokdenwative one skillgdyinlthe art as
the Knoevenagel reaction. The cat a&/%t C be an

amoni um salt derived froman anm ne and a carboxylic
acid. (G Jones, Oganic Reactiong (1967) 15, 204; Y.
Suoi da, Polyner Journal (1981) 13 |§21)_|_ Lewi s acid

sugh as—titani umtetrachl oRsde Mhe ( .
~ = eEtraI*aikiy!at’iomett. (?5@0), . 4723) dlydgolysis -
ani nel i mobi lized on a resin,{J. Si npson, Tetrahedron ™
(1999), 40, 7031). Mc e}xr1 daPad on of an aryl
(2) Gaisgnardr or G I man reagent (N. Laitif, Egypt J. Chem
(1974) 17, 879; C. Cativieia, Tetrahedron, (1994) 50,
O9837) provi des 2-cyano propiondae (2). Al kylation of
the anion of (2) with an al kyl |ha, de—q sul fonate (AA
gdd&=Nnd. bo@gﬁga{id@9CRR|§ ) provides ester
" Subsequert—hydratysi S 6 ter under either

(5 A

t he |es

Ar

Scheme 1

Condensation of a malonic acid derivative with an optionally substituted
aromatic or heteroaromatic aldehyde or ketone in the presence of a catalyst
provides the intermediate (1). This reaction is known to one skilled in the art as the
Knoevenagel reaction. The catalyst can be an ammonium salt derived from an
amine and a carboxylic acid. (G. Jones, Organic Reactions (1967) 15, 204; Y.
Sumida, Polymer Journal (1981) 13, 521), Lewis acid such as titanium tetrachloride
in pyridine (W. Lehnert, Tefrahedron Lett. (1970), 54, 4723) or a amine immobilized
on a resin (J. Simpson, Tetrahedron Lett., (1999), 40, 7031). Michael addition of an
aryl Grignard or Gilman reagent (N. Laitif, Egypt J. Chem (1974) 17, 879; C.
Cativieia, Tetrahedron, (1994) 50, 9837) provides 2-cyano propionate (2). Alkylation
of the anion of (2) with an alkyl halide or sulfonate (AA Fadda, Ind. J. Chem (1990)
298,, 171) provides ester (3). Subsequent hydrolysis of the ester under either acidic
or basic conditions provides acid (4). Activation of the acid using reagents familiar to
one skilled in the art, such as thionyl or oxalyl chloride, cyanuric chioride, pivaloyl
chloride,  diphenylphosphoryl  azide, diethyl cyanophosphate, diethyl
azodicarboxylate/triphenylphosphine, dicyclohexylcarbodimide, hydroxbenzotriazole,
and subsequent reaction with an amine provides an amide.

In the case where the amine is piperazine an optionally substituted aryl or
optionally substituted heteroaryl group can be attached to the piperazine ring using a



or basic conditions provides acid (4). Activation of
the acid using reagents famliar to one skilled in
w0 b@4@p4150 such as thionyl or oxalyl chloride, PEOS200£013360
chl oride, pivaloyl chlorir@, di phenyl phosphoryl
azi de, diethyl cyanophosphate, dlethyl
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ring using a WO 2004/ 099150 PCI/US2004/ 013360 - 25

and aga |Chi(amfg$ yiomige iedisie silfansie, an landdmionig @a@@raﬁwrsuoxane

(P.Y.Sg.‘ﬁ.[a?)ﬂdl! umitmé'h‘?xégs é%§%®1 2§°|f7%55t AR dcgﬁg@;'ﬁétéafaﬁron Letters

rom de sul f onat € “Or
(1998 B&, 294199 ,canChie nsed. OThe Nooxide ()ﬂﬂ'&?)substerIWd pﬁ)erialzmes can be

199
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art (e.@., @me@&ﬁ%)é!@enz@lcw tnﬂu%#oé&eﬁé peradidyor i de, br oni de,

Su

i_odi de fonate, an aryl boronic aC| ‘or ary
siheoRBtide cap. alsg be_grgpared mﬁe@ﬂﬁrffOFEB@StQQ(ﬁ)d)ﬂazmodlﬁcatlon of
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oxi de 0 e su
reacticp'i p\éi’rammelsa@muh”e st e aredntiye qKiafiatg, dulf df.; tER-A899876) as
h é threagents known to one skilled in the
showr, l|nt ‘%}% 3-chl oro perbenzoic acid, trifluoroacetic
peraci d) . Th@ am de can al so be preparedodirectly from

est\ilr1 (ﬁ) by aRngl\ilficgg L_g,n“og g_he Bo;:lr u 3r&§<r:]t ia?nnde
in iC is ir
rea@‘lel on wijth the r%ggs%um sal ﬁ%’* an am ne

(Dolllng, UIf EP- A° ) as sho herre 20
0 R3 CN 1) PrMj, r R3 CN MO RSR6N FER6NH" Art Ar
Arl Ar  Schene 2 Anot helgdheHieot 0 the substituted

pi perazi nes am des involves the synthesis of the

psdher ravde daithle sabatitutachpiperaaines amides jrvetveasotng! symgl;hesns of

e i S0 I L el DGR BT Suae
with oawjthout bl ligrande a eiseTsdeh asEbdileansithdtorideand ssiveakang an aryl
chlond% bromléle |o(c)llder!.lrJlfc?nateotr)rgﬂlo%ne (D Baranano, Current Org. Chem.
(1997) 1, 287; B. H. Yang, J. Organomet. Chem (1999), 376, 125; E. Brenner,
Tetrahedron (1999) 55, 12829). Alternatively a Cu catalyst, a base and an aryl
chloride, bromide, iodide sulfonate, an aryl boronic acid or aryl siloxane (P.Y.S. Lam,
J. Am Chem. Soc. (2000)122, 7600; D.J. Cundy, Tetrahedron Letters (1998)39,
7979) can be used.

In those cases where the amine used in the condensation reaction with acid,

4 , is an acylated piperazine, the piperazine, if not commercially available, was
prepared by monoacylation of an excess of piperazine with an acid chloride,
chloroformate or isocyanate in the presence of a base using methods known to one
skilled in the art. Alternatively, the piperazine amide can be prepared by
condensation of acid 4 with an excess of piperazine to generate a monoacyl
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derivatives] isocyanates, isothioc anat e or
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produces the disubstituted amde. This route is
illustrated in Scheme 3. Scheme 3 OO R3 N
Condensation _ "R3 HON (5 HN(4) A1 A A1 A O
Acylate NR3 WN Art Ar Z&d = O S W= (optionally
substituted) (hetero)Aryl, nal ly
suUkstateut ed) (het er o) ly
stbstt+tutedpthet er Ary
N\/I Arj

Z=0,8

W = O(optionally substituted)(hetero)Aryl,
NH(optionally substituted)(hetero)Aryl,
(optionally substituted)(hetero) Aryl

An alternative synthesis of the 3-(1-naphthyl)-3-phenyl-2-cyanc;propanoic acid
ester (intermediate 2), involves the synthesis of a naphthyl aryl methyl halide and its
use in a subsequent alkylation of a cyanoacetic acid derivative. This route, based
on the work of L. Voegtli (Helv. Chim Acta. 38 (1955) 46, is shown in Scheme 4.

Scheme 4

OH X
AncHO+AM L ——— |
AI"»] Ar AI"1 Ar

M = MgX. Li, K, Na, Zn
X =Cl, Br, |, 0SO-Me, OSO2Ar, OSO,CF3
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cnantide B 15 A oIS PSSR 4 e Ak By B o, more
preferaibly dit 2R3 @doando%w, dytwsigpf. ore particularly useful in

t'rrh%atéor}r%pounds of this invention are useful in the treatment of the
inflammatory component of diseases and are therefore particularly useful in treating
atherosclerosis, myocardial infarction, congestive heart failure, arthritis, inflammatory
bowel disease, type Il diabetes, osteoarthritis, asthma and any other autoimmune
disease in humans or other mammals which comprises administering to a human or
other mammal an antiinflammatory effective amount of a compound of the present
invention.

Representative compounds of this invention were evaluated in the following
standard pharmacological test procedures that demonstrated the antiinflammatory
activity for the compounds of this invention. The test procedures used and the

results obtained are briefly described below.

Test procedures:
Cells

T-175 flasks of 100% confluent HAECT-1 cells (immortalized human aortic
endothelial cells) were washed with 8 mL of HBSS (HEPES buffered saline solution)
and infected for four hours with 6 mL of a 1:10 dilution of Ad5-wt-hERa virus (an




at heroscl erosi s, nyocardi al infarction, congestive
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Contro} 5 B fifle RS b8 shBRes il B TBOkE Tl MRSk MRaRRo: virus

infectiomnd i nfected for 2 hours with 6 nL of a 1:10 dilution
of Ad5- 3x(NFKB) . Luc virus Adenow rus | uciferase
Adsnseseniative cpmpodpr relegsd & O HiaeempPUnAe otheargnles 1-130
&qu [ onoter) in EBM BSA.
was ev%if]ﬁ&?dﬁnméﬁ our?réce ré’d\%&gﬁbé@ﬁ@% and i ncubated at
34C for 1 hour. Cells were then washed, trypsinized,
, | n95%:BS I 5%
------- ration of 4x106

EER(JL ﬁff&étedeNEG'T ﬂéeﬂs er cént'ﬂ?el ééll’s%b&héﬂe@r Al aﬂ2§< |n warm
and stored Control (no i nfection)
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Ki nase( CK) Test Procedure
(34 °C). After 15-20 hours, 100 ulL aliquots of media were removed from the cells

and assayed for IL-6 content using a BioSource human IL-6 ELISA Kit. Cells were
subsequently washed with 300 pl of Dulbecco’s phosphate buffered saline and
lysed in 50 uL of Cell Culiure Lysis Reagent (Promega). Luciferase was determined
on a Wallac Victor Luminometer (Gaithersburg, MD) using 10 pl of lysate and
mixing with 100 pL of Promega Luciferase Assay reagent. Creatine kinase was
determined from the rate of increase in As4o following addition of 100 plL. of CK assay
reagent (Sigma, cat. No 47-10) o the remainder of the cell lysate.

Data Analyses
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Table 1:
Effects of tested compounds on ER/NF-«B, IL-6 and CK expression in Ad5-wt-
ERa infected HAECT-1 celis

Example ER/NF«B Interleukin-6 Creatine Kinase
# ICs0 Efficacy |ICso Efficacy | ECsq Efficacy
(nM) | (%)* (nM) (%) (nM) (%)
67 43 20 35 45 222 41
101 92 173 58
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230 were evaluated in the test procedure described below.

Test procedures:
Cells

T-175 flasks of 100% confluent HAECT-1 cells (immortalized human aortic
endothelial cells) were washed with 8 ml of HBSS (HEPES buffered saline solution)
and infected for fours hours with 6 m} of a 1:10 dilution of Ad5-wt-hERa virus (an
adenovirus tfransfection vector that mediates CMV promoter driven expression of
human ERa) in phenol red free Endothelial Cell Basal medium (Clonetics, San
Diego, CA, Catalog # CC-3129) containing 0.25% bovine serum albumin (EDM-
BSA). After four hours, cells were washed with EDM-BSA and incubated overnight
in the same medium. Following overnight incubation, cells were washed with EDM-
BSA and infected for 2 hours with 6 ml of a 1:10 dilution of Ad5-3x(NF«B).Luc virus
(Adenovirus luciferase expression vector driven by three repeats of the MHC NFxb
sites & to the thymidine kinase promoter) in EDM-BSA. After two hours, cells were
washed and incubated at 34 °C for one hour. Cells were then washed, trypsinized,
counted, and resuspended in 95% FBS/5% dimethylsulfoxide at a concentration of
4x10® cells/ml, frozen as 1 or 5 ml aliquots in cryo-vials and stored at -150°C.
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Based on the resulis obtained in the standard pharmacological test
procedures, the compounds of this invention are selective antiinflammatory
compounds described herein useful for the ireatment and prevention of chronic
inflammatory diseases without stimulating uterine and breast cell proliferation as
found with classic estrogens.

Accordingly, the compounds of this invention are useful in treating or
inhibiting osteoporosis and in the inhibition of bone demineralization, which may
result from an imbalance in an individual's formation of new bone tissues and the
resorption of older tissues, leading to a net loss of bone. Such bone depletion
results in a range of individuals, particularly in post-menopausal women, women who
have undergone bilateral oophorectomy, those receiving or who have received
extended corticosteroid therapies, those experiencing gonadal dysgenesis, and
those suffering from Cushing's syndrome. Special needs for bone, including teeth
and oral bone, replacement can also be addressed using these compounds in
individuals with bone fractures, defective bone structures, and those receiving bone-
related surgeries and/or the implantation of prosthesis. In addition to those
conditions described above, these compounds can be used in treatment or
inhibition of osteoarthritis, hypocalcemia, hypercalcemia, Paget's disease,
osteomalacia, osteohalisteresis, muitiple myeloma and other forms of cancer having
deleterious effects on bone tissues.

The compounds of this invention are also active in the brain and are therefore
useful for inhibiting or treating Alzheimer's disease, cognitive decline, decreased
libido, senile dementia, neurodegenerative disorders, depression, anxiety, insomnia,
schizophrenia, and infertility. The compounds of this invention are also useful in
treating or inhibiting benign or malignant abnormal tissue growth including,
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Compounds in this invention are also useful in treating or inhibiting bleeding
disorders such as hereditary hemorrhagic telangiectasia, dysfunctional uterine
bleeding, and combating hemorrhagic shock.

The compounds of this invention are useful in disease ‘states where
amenorrhea is advantageous, such as leukemia, endometrial ablations, chronic
renal or hepatic disease or coagulation diseases or disorders.

It is understood that the effective dosage of the active compounds of this
invention may vary depending upon the particular compound utilized, the mode of
administration, the condition, and severity thereof, of the condition being treated, as
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unit. For instance, tablets may be coated with shellac, sugar or both.

Liquid carriers are used in preparing liquid dosage forms such as solutions,
suspensions, dispersions, emulsions, syrups, elixirs and pressurized compositions.
The active ingredient can be dissolved or suspended in a pharmaceutically
acceptable liquid carrier such as water, an organic solvent, a mixture of both, or
pharmaceutically acceptable oils or fats. The liquid carrier can contain other suitable
pharmaceutical additives such as solubilizers, emulsifiers, buffers, preservatives,
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The compounds of the present invention may also be administered rectally or
vaginally in the form of a conventional suppository. For administration by intranasal
or intrabronchial inhalation or insufflation, the compounds of this invention may be

formulated into an aqueous or partially aqueous solution, which can then be utilized
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inventignc H-@IPOHAEE deselber ASJROMPEBLPYRyWere ggtermine

r ut g gl | tdO ] enst enli 0 [-QNS
ooatcp 1R8G5 (GRIRRE'So8ch5heR°0 5t oA 4048 %pnase
chromatageaplic ainblysisf with @odnpid)V eteetiornanviettingapoints are reported as

e A i —
at maxRaTRBS&YptieA! viOr FPretiprodll Sedtfhetend, aGhabMadtSSpeciral data is

include sterile aqueous sol utions or dispersions and
reportest @si the passdoshiasge tratio e x/enpodalies dugh rpselptiontinaas afpectral

ter i,nje b ions, or. ,di sper sSi 4n_al
data, Gl DALy Tepa RRSESL MR P e, nouta
formula& e ard Rsportdint Negiedr hiigeetiehesdriahc@dthss réporfBths 188in parts
stabl e under the conditions of manufacture and storage

per milian fRRM) sowifiekb finsa thegaiansiard hietasnethyisitanenglong with the
sotvent S0 ol RIE QAR A2 T G50 ABRch Bl couping
constantsbaee repoytedl 43 quiatuesainr hertz; ad thee rauliplicitiesadier reported as a:

s, sl SboBRb LBl b o, TSR SRR T bl Shed " atizeg
elementB&SrefbupBFb ¥RBEIBBpENSbIsSor The chémitall SRR '8 NMR chemical
shift assignments were made by reasonable comparison to a full chemical shift
assignment determination for Example 1, Step a. The yields given below are for
informational purposes and may vary according fo experimental conditions or
individual techniques.

Example 1, Part1



may be suitably m xed with a surfactant such as
hydr oxypr opyl cel | ul ose. The conpounds of the present
w0 noogpdieom may al so be admini stered rectal |y oPCT/US2004/013360
vaginally in the form of a4@enventional suppository.
For adm nistration by intranasal or intrabronchi al

ety (ERRBsrS 2yt R n e SRR ucous or

wart salultmnaqttﬁouseth | ut cysmoadktatt can Y8€Tmbe. Elzmlmczl)zd 2,6-
. §804/ 0991 PCT/U 2004 0133 8 -39 in the form
(dimethxRpRzgipeh @Bk MHQ )oPiPEH @'Wﬁ@&%@t@r{orﬂ%ﬁ he: 30mm0')

in toluéﬁ’é"(%rﬁf_?{sel%ﬂuk@@'f%hy ho@fs Ghd&t & D@éﬁd@tra?i@hrla tﬂ{é’l‘&'&tlon is

use of a transder nal Hpatch contalnin active
cooledg sifptach witinigoaramad reicetate Habmly amfémamdt wih gyl ilel, saturated

bicarb TRy Sefiohl; R, BB o T, el Syt SrarleteR 08!, soi.

Recrysdtalinaticri freanethiaaol providddtheTile compogtd e wHikkerysiays
ﬁm‘% of fornms such as creans and oi ntnents, pastes,
mp 99 'and occl usi ve devices. The creanms and ointnents
1 AV 0 [ [ | Si freit
H NVITIDRISOTIOND. 16 57 e FeTa ] Ko T 6HE 262804786 e 2
H), 6(7(7r(rl( U88$50FFIZ AbBYr PBOVE SoBBBHE, ditperze(,1iH) pet r ol eum
dr O-?hl [ %‘ﬂpet rol eum contai ning the active

MS (AFQ@)(‘@ B Hh’hﬂ? Jso be suitable. A vari ety of
Anal. @fid #RICEHINOLRE,0076 NS, HOREI5! i 6l AT YN:5.31.
na I ngr edi eﬁt qﬂt%?ﬁe ﬁgsodggg?ggm%rﬁﬁs@ghgﬁ AB.TTR5.31
sem per meabl e nenbrane covering a reservoir containing
ve ingredient with or without a carrier, or a
Examprlgt r| ont aining the active ingredient. O her

Ethyl %cﬁn@m(e Bélawm&asXWlfehﬁwmm 4naphﬂwl)brc?;ﬂ|ﬁiaﬂé e. The
0 escri pes the preparatlon Q repre entative
gg M‘%@”@ﬁ-@ 6dirpethoxyph er@é}%%%n%@cfﬁ%aﬂ%s-? mmol)

was dlge%aelﬂe?@%hé‘fﬂﬁ teRhR ﬁdl’op.ﬁ' antl_h? rr%ﬁs/"sﬁged rﬁfé‘reérgép at room

sin eak Xtl usi ve o
temperaturer wénlp Hh2d2 Mchnaphihyhmaginiesivam durgmldse @ 6hrn252 $hmrogl) was

acon ORISR B R 2 0 BB LR 5, e

in ethy!s acstate|nwasked an;thiraxammauﬁmeptdmﬁ MtF&Mg$O4, filtered, and

. ci procal centineters, cm 1. Mass spect raltgﬂ fs
evapo" Sdrted B (edermdeaEiRt YRS o WS  Fegrysigligedo from  ethyl
acetat&@h@Rah&s & {ield89 spectral data, the calculated

and experimentally Tound masses, [M+H}, for the
1H NMie (doaiMHzo DS @eD6) arle79 dhel<7e@B Ha,dl B 0.9 dnelird8 Hz, 1 H)

379 (B B o) ¥ WP oLt I ek Bretir) BideL{sbiv=11.23

Hz, 1 B) ey w t=1hs7 1$011VEY, 941(@'% 281, 1 P—I')QB @@ wns&ém Hz, 1
ers. The spin-Spin hononucl ear coup

H) 6.6 8 hotat38 Hird Hboi 6c/a8.30 hal LSk 792 (log£3.450et t b 7.49 (m,
2 H) 7774 i PLbBd 15 S1 )% BERAE! 54 728328.30 Hz, 1 H) 7.89 (m, 1 H) 8.30 (d,
J=8.79 Hz, 1 H)

MS (APCI) m/z 390 ([M+H]+);

MS (APCI) m/z 407 ((M+NHA]+);

Anal. calcd for C24H23NO4: C:74.02 H:5.95 N:3.60 Found: C:73.73 H:5.78 N:3.57.

Example 2



s, singlet; d, doublet; t, triplet; g, quartet;

guintet; or br, broadened. Italicized elenents or
wQ@r@up9180 e t hose responsi bl e for the chem cal PENUE1084/013360

13C NMR chenmical shift asd4fignments were made by

reasonabl e conparison to a full chem cal shift

Ethy! B g DB SR AEhPPogy Harr i RiBodnat®ol, Poses  and
EehyV&) 2 -ayarm-8i(a - dmhbrpphems&)ﬁaﬂ) ZGﬂmhtbl(ﬁné myg, 2 mmol) was
dlssol\fgégljpt%ggﬂﬂyj gg%oa%c? ggrr% Y7 er argon a Folom er%%%?alltgrgegx}vg% 0.25

M ol e A Ep o i oo T
)

l‘eaCt'O("UW@ét $iiirgd Behedrsd éb@l@hqdlgwlmmf\! takghpep man@ih)dm acetate,
washea I uxe(IJI_( C?Q? %our %S%Wodesoﬁq@%djé}%r éagégg)atécﬁ_hThe crude

reactlmamttumwwas pwifiedesh silich et @0Wtdthyis @petaigﬂheaaaea)te yield 450

h @'ﬁ? % shed @gth 1|N HCl, saturated bicarbonate
mg th&sBraut 'S'ROUH @R YEPWBRQllsanpl e was evaporated to a

1H Ni\ml(nd@ MﬁECDM%@'['J\AﬁS'tO@‘F @rw 98'}%‘01 I—Qr‘PMV‘(?dJ-t?*@éS Hz, 1 H)
e compound te crystal’s r
4.04 (mvm tOMBOBDEI, 700894 (15, H2=1. BB 5r+t1 (e bs=927 Blz (1sH) 5.58 (d,

st b A 300 (B0 Py Bro By bR o 1 1
7.47 (rm 2 I-H}WHB*(d( 262)81 Hﬂaﬂ H())CBBQQ’[ fer. %31&%152@47 .66 (@4J3@ 30 Hz, 1
H)7. 7¢§¢,tJ=27 @Hﬁq 1 ﬁ?% 81 (m 1H)7.90 (d 'J=8.05 Hz, 1 H)795 (m 1 H)
MS (A?dﬂ\éﬂ??% Q[%/I-ﬁ-lﬂ-'),”m hoxyphenyl ) - 3- ( 1- napht hyl ) pr opanoa
e

MS (APE’})mlzgy'a‘iﬁ()[J\lB*mel&)di met hoxyphenyl ) pr op- 2- enoat e (522
Anal. Fagfor Bl G Ra R B4 an i T hind: R 18 P4 967 46

while 0.25 M 1-napht hyl magnesi um bromide (9.6 nL, 2.4

nmml ) was added dropvvi se The reaction was stirred 2
EXﬁmFﬂ?@ quenched Wi th taken up in ethyl

Ethyl %a&fét 44_ and v}ggt‘ IEPW%@@?@& thg&tha:Mg‘ﬁ'ibm'\/gts S?e

\diyir e(Er)-;Zsa;yaria-aéél-(dwmthylahyho)p@eeyawm@(amMet q489 mg, 2

mmol)ﬁ&aeis ggga@dnﬁ gjal Ngg/ fé&oﬁrﬁk Bré%ndpr %'gone’agg)cira 'temperature
while «’Hﬂfg l\ggﬂ(d? phnyt) nﬁgﬂésm BroMid& - 86 (i, =41 ndoblzwas added
dropwise. The reac’tlon was stirred 2 hrs., quenched with 1 N HCI, taken up in ethyl
acetate, washed with NaHCOg, brine, dried with MgSQ,, filtered, and evaporated.
The crude reaction mixture was purified on silica gel (20% ethyl acetate/hexanes) to
yield 125 mg the title compound as a yellowish oil which became a hard foam upon
high vaccum.

"H NMR (400 MHz, DMSO-D6) & 0.92 (dt, J=12.93, 7.08 Hz, 3 H) 2.79 (s, 3H) 2.82
(s, 3H) 4.01 (m, 1 H) 5.19 (d, J=9.76 Hz, 0.5 H) 5.26 (d, J=9.27 Hz, 0.5 H) 5.38 (m,
1 H)6.58 (d, J=8.79 Hz, 1 H) 6.62 (d, J=8.79 Hz, 1 H) 7.15 (d, J=8.79 Hz, 1 H) 7.29
(m, 1.33 H) 7.49 (m, 3 H) 7.58 (d, J=7.32 Hz, 0.5 H) 7.69 (d, J=7.08 Hz, 0.5 H) 7.88
(m, 3 H)8.12 (m, 0.66 H) 8.23 (d, J=8.30 Hz, 0.5 H)

MS (APCI) m/z 373 ([M+H]+);



Hz, 1 H 5.84 (d, J=11.47 Hz, 1 H 5.94 (d, J=11.23
Hz, | H 6.60 (d, J=8.54 Hz, | H) 6.67 (d, J=8.30 Hz,
woO 2084/09913¢ (t, J=8.30 Hz, 1 H) 7.22 (t, J=8.42P¢®US1004#13360
7.49 (m 2 H) 7.72(d J=6259 Hz, 1H) 7.80 (dd,
J=17.33, 8.30 Hz, 1 7.89 (m | 8.30 (d, J=8.79

Anal. ifiet b Qo= & 15 1835 WP B i o

H:5.95 N 3.60 Found: C: 73.73 H'5.78 N 3.57. Exanple 2
2004/ 099150 PCT/ US2004/ 013360 -41 Et hyl
ano 3-(2, 6-di chl orophenyl) - 3-(1- napht hyl ) pr opanoat

Ethylze B-(1- naphthyz) -3- [2 (trlfluoromethyl) enyl]propanoate
y hl or oph eny rop- 2- enoat e $540

no- o-
trlfmqmmeﬂwwg‘ienm FEgInasm rbrgmldﬁ; § mgHE2 ananol) taken up in

10 L TR ALARN @b A0 ERRSAINES:. 4o ke hekaadla ety

(E)-2- GgrddeeBh(il(rj namtﬁayll)prﬁpeZ -aneadd (602 wag, 2t nnhmcd)al i Thdﬁlr(éo mL) The
t

reactiop e & eI iRl st eﬁh?@sé%'qm“%ﬁ%&red?é Firs., genched

with 13NdH@Yal@Réﬁtlﬁ51 in Biﬁylcae@tgte rRashadP Wit NaMEOWaBrine, dried with
purified on silica (20% et hyl acet at e/ hexanes) to

MgSOyj féitesied.5and @yapw@teq? t |Téwec@rm§i@m¢@cﬁ@n aNieBIre o¥ass Rubiied on silica

gel (2df‘/o(’§!x¥ﬁyl( é‘@eﬁ &}W@w@%@?}@%elé 4&&91%@”& Mﬂ@%f‘g’ﬁ:( éﬂnd% a yellow

.08, 4.15 Hz, 1 H) 5.41 (d, J=9.27 Hz, IH)558

" NMSWOJLWﬁM?ﬁ DOD 038 nf708i2 3 B odp & B 'S8 g, 1 1)
3.87 (rﬁdq @BZ o%l(cfi"%f=7308“')-|z7o5§ H)t4 0?’ ;@ 817 b, l—iﬁz b Fi) ?@3(@ J=7.32

7. 74
Hz, 0. 54)4)15 W(d, d!—SI&CB%Ob‘& I-(|)15 By ( a gs7. (5&1H21, 05 wss(gnqvm )=8.30 Hz,

05 HIZET dro ShtEvemibr iy S0 404 8T ba 3 10 813

(d, J-ao7§¢+zla 31H) B3aNG3 4R 81 1Exa1B! 1) 3 Ethyl
(di et hyl am no) phenyl ] - 3- (1- napht hyl ) prop
MS (AB%)améZ @&%&WH]*-

Anal. %?or%3 13Fﬁ1mql) %{Bgﬁi%ﬁﬁe @.BE%%B] gf@@ﬁg% R:3.22.

stirred under argon at roomtenperature vvhlle 0.25 M
E pﬁ C|;.Papht hyl magnesi um brom de (9.6 nL, 2.4 mmol) was
X8MQ fPed dropwi se. The reaction was stirred 2 hrs.,

Ethyl Xopardieq2uéddropyidheRl)-3-akeaphiByipropbivhte

2-(isopropyl)phenyl magnesium bromide (502mg, 2 mmol) taken up in 10 mL
dry THF with magnesium (69 mg, 2 mmol) overnight. To this was added ethyl (E)-2-
cyano-3-(1-naphthyl)prop-2-enoate (502 mg, 2 mmol) in THF (10 mL). The reaction
mixture allowed to stir overnight. The reaction was stirred 2 hours, quenched with 1
N HCI, taken up in ethyl acetate, washed with NaHCOj3, brine, dried with MgSOy,
filtered, and evaporated. The crude reaction mixture was purified on silica gel (20%
ethyl acetate/hexanes) to yield 302 mg of the title compound as a yellow oil.
'H NMR (400 MHz, DMSO-D6) & 0.66 (d, J=6.59 Hz, 1.66 H) 0.83 (t, J=7.08 Hz,
1.66 H) 0.93 (t, J=7.08 Hz, 0.33 H) 1.00 (d, J=6.59 Hz,0.33 H) 1.20 (d, J=6.83 Hz,
2.33 H) 1.26 (d, J=6.83 Hz, 0.66 H) 1.34 (i, J=7.20 Hz, 0.66 H) 2.94 (dt, J=13.54,
6.89 Hz, 0.66 H) 3.93 (qd, J=7.12, 1.59 Hz, 1.33 H) 4.05 (q, J=7.08 Hz, 0.66 H) 4.37



acetate, washed with NaHCO3, brine, dried wth MySO4,

filtered, and evaporated. The crude reaction m xture
worm4peisd i ed on silica gel (20% ethyl acet at ePtiEYSI088)13360

to yield 125 ng the title48enpound as a yeIIovvi sh oil

whi ch becanme a hard foam upon high vaccum 'H NWR

(g, J=F 6834%"15‘ 8§%§5§1g§h ? 98%,_6-! b@flﬂplr]% %’?g %%Sgg'ﬁ; 268 H) 5.82
(t, J=TBDHES 1 He) 7015(t H-6512614 0.33 ¥9. 279 wm AT 4 @, 357 Mz, 0.6
H) 7.55 (0 2D 058 (75 289 P TH7 o8 4oz 1) 09 (chol4G0 bz, 0.33

H) 7. 99') d?ﬁ? 8(1de31:7-|)3§8*7*‘1((21 gm‘ﬁ.s'g'? |—6|%, %%Ggﬁ)zgﬂi?g(’o‘??/:—g'_@ﬁﬁazp.as H)
8.20 (0. 5 HH) Ve (APCI) mz 373 ([MH +); WO 2004/ 099150

/ 0 -42 Anal. calcd for C24H24N202:
ms (AECH M PRSI . 25 Found, 7o 31k 590 N 500,
Anal. daledrfdreCAHEIN®S: C:80.83 H:6.78 N:3.77 Found: C:79.13 H:6.07 N:3.94.
2-cyano- 3- (1- naphthyl )-3-[2-(trifl uoronet hyl ) phenyl]pr
opanoate 2-(trifluoromethyl) phenyl magnesi um brom de

mdlex® My, 2 nmmol ) taken up in mL dry THE with
Exa Fénagnesi um (59 , 2 mmol) overm ght To this was added

Ethyl Zcygmo-3¢(2)4-di nnyiﬁﬂeérwlh&rﬁh{naﬂhﬂpﬁmnomamat e (502

WP eafue o & phE Ak et puefish el iy poer (522

mg, 2hn8nol)<1ueﬁHFedZOmL) des Nddﬁtd drab%eémlﬂhgm‘tépmhyl magnesium
ried wt

fe, shed
bmm'(fq %%ﬂ%‘a m@!)aabf%?@dtemﬂéraéw@deTheeaewt&w r\%&wgtl@ed for 3

hours, \gfemited WA A0 19E| bRa dlaﬁéd (V%Q'l/oeﬁ’i)ﬂyécetate (40mL). The organic
acet at e/ hexanes) to yiel ng o he title conpound

layer was separateds ansi waswasﬂmi @aqoemly \mt}s@am;ategi equeoys sodium
arodgd i o] o9, e ol e e i e, e
and wds Tok8efilated=7h 3Zcudz, Chborhtdgr@thy deei—ﬁhé’é) g, (Z0% ethyi
acetatg&e?(:ag;s)ggéldéaézgSm%f tgegltlﬁ)com@y,lr(qc.j@s gnpb vth%’spHﬁ?.' >

H N%@@zy}gﬁﬂgﬁ%_ﬁgm §.|\9/§3(Z%% s %812.@ 54812 & méﬂég §s§ 118H) 3.71

(s, 1.5AhRB.84a) t& Hp8.98A3HI HBINGDO @nFD HHB.08 4d =BG H2 0.5 H) 5.20
(d, J=$220%. SBHiB P g o t. B i BHRG s20 27 Wz, 0.5 1) 6.36 (e,
J=8.50meny 17, 3.4 Hrenbida! JH8.8820 @ [z, 0.5 H) 6.60 (dd, J=8.18, 2.32 Hz,
1 H) 6.80 (d, J=8.54 Hz, 0.5 H) 7.20 (d, J=8.54 Hz, 0.5 H) 7.51 (m, 3 .5H) 7.64 (d,
J=6.83 Hz, 0.5 H) 7.88 (m, 3.5 H) 8.06 (d, J=8.54 Hz, 0.5 H)

MS (APCI) m/z 390 ([M+H]+); |

Anal. calcd for Co4Ho3NOy4: C:74.02 H:5.95 N:3.60 Found: C:73.84 H:5.91 N:3.54.

Example 7
Ethyl 2-cyano-3-(2,5-dimethoxyphenyl)-3-(1-naphthyi)propanoate

The title compound was prepared according to example 6 using 2-cyano-3-
(2,5-dimethoxy-phenyl)-acrylic acid ethyl ester as the starting material. This
provided 309 mg of the title compound as a yellow powder.



2- (i sopropyl ) phenyl magnesi um brom de (502ng, 2 mol)
taken up in 10 nL dry THE with nmagnesium (59 ng, 2

worwkpoaser ni ght. To this was added et hyl (E)-PET/US2004/013360
cyano- 3- ( 1- napht hyl ) pr op- 24énoate (502 ng, 2 mol) in
THE (10 nlL). The reaction mxture allowed to stir

i N0 e, BRSO 9 120 55 T80 a1

H) 3.5q51C08, Hpslezeﬁf drs Hgisvvges W@Q&ssé (4, t1esew)399<{m 2H)5 16 (d,
evapor crude rea puri on

=8 TS S U 5 A . hor Hacd & B) i bldoye g Hal 6568 585 (d,

J=0. 7%%%%&'@ g‘%g@#? ?5 @5%?%(8\3’?0?8 78H '\gg %z, 1 H)

6.97 (on71.68H 7,54 1rr663 ) DBQS(dgtJ—GJ&(YHB 0z, Hp?fm ra)n 13 eg 8.13 (d,

9 Hz,0.33 H 1.20 (d, J=6.83 Hz, 2.
J"SBdlﬂ%d(EgHil =6. 83 Hz, H) .66 H)(l 34 (t, J=7. 20 Hz o 66
MS (Aﬁbl)zm%SnggMJHH 54, 6.89 Hz, 0.66 H 3.93 (qd

H 4.05 08 He,

U I_l)
Anal. celgsy fons aboa 0g 93 5H. @&jﬁ/i@@m/a%l@ewm C75 11669 8.85.
Hz, 0.33 H) 5.14 (d, J=7.81 Hz, 0.33 H) 5.23 (d,
J=8.05 Hz, 0.66 H) 5.82 (t, J=7.69 Hz, 1 H 7.11 (t,
Example® +®az1 0.33 H) 7.29 (m 4 H) 7.44 (t J 7 81 Hz,

teft—Bugglég)f-g% éﬂé@lf@g?fﬁefh‘yggﬁn%ylﬁg-prgp @oatg) 7 99 (d,

jlr; rrg%tuﬁ of |2!)-tr|ﬁu8r7orﬁéihy}] :ﬂer%ld'&ayd?e 6@ A 91%L14 1 Odmmol) t-

butylcygnaaqptate emaplpeé%m@ rwa (%@m% r{mluev%wasmért@d wader a Dan
Stark Q’ éyfyn% c?gﬂjya 21’%3 re3ctbf wWhs Bodied? dilulRP WRiHe efhyFidibtate and

filtered. mdtheosgiptienywas Bohtemagtbt hipl yaqouopnvietd tie $itle uddnopowrfd as a
| é cyano- 3- (2, 4- di met hoxy- phenyl) -acrylic acid ethyl
clear st er (522 nmg, 2 nmmol) in THE (20n) was treated

"H NMEE 39@4’) HYIBNSH-BRPSt A2 (@ 991#1?'7”78 ©r 97 68 142- ﬁfl},v.sg (t, J=
2.4nmmol ) at room t enper at ur he redction was sti'rre
7.79H%,6H),37 .ORddr d—?d@éi'zcﬁé)j 804G (d, US7HE3Ha M )i8l48 & Jm1t36Hz,1H)

s EShH SRR RART L a1y W th satur at ed aqucous

Anal. et fonC RHG A, NDRIRE6.6H UM Rl 7hHdimd: 016089434168 N:4.72.
| ayer was dried over Na2SO4, filtered and was

concentrated in vacuo. Chronatography over silica gel

E 0. ¢idwy acet at e/ hexanes) yielded 421 ng of the
xam;ﬂé%l e con‘%ound as an off white solid. 1H NVR (400 MHz,

teﬂ-BLwl/SEpm)o -8-(0-rephthyl)-334 27 triBoramethyiphedylifropassates,

by i ok Bbest St sty - °
tert-butyl (E)-2-cyano-3-[2-(trifluoromethyl)phenyl]-2-propenoate prepared in part A
as the starting material. This provided the title compound as a white foam.
1H NMR (500 MHz, DMSO-D6) 8 1.08 (s, 4.5 H) 1.14 (s, 4.5 H) 5.09 (d, J=7.63 Hz,
0.5 H)5.26 (d, J=7.94 Hz, 0.5 H)5.84 (d, J=7.79 Hz, 0.5 H) 5.91 (d, J=7.94 Hz, 0.5
H) 7.23 (d, J=7.33 Hz, 0.5 H) 7.45 (m, 0.5 H) 7.54 (m, 1.5 H) 7.59 (m, 1.5 H) 7.67
(m, 1 H) 7.71 (td, J=7.71, 1.22 Hz, 0.5 H) 7.81 (m, 1.5 H) 7.94 (m, 3 H) 8.13 (d,
J=8.55 Hz, 0.5 H) 8.17 (d, J=7.94 Hz, 0.5 H)
MS (ESI) m/z 443 ([M+NH4]+);
Anal. calcd for CasHaoF3NOg: C:70.58 H:5.21 N:3.29 Found: C:70.64 H:5.35 N:3.19.



(d, J=9.27 Hz, 0.5 H 5.74 (d, J=8.54 Hz, 0.5 H) 5.78

(d, J=9.27 Hz, 0.5 H) 6.36 (dd, J=8.54, 2.44 Hz, 0.5
wodpood/oddsq dd, J=8.66, 2.32 Hz, 0.5 H) 6.60 (ddPCWt1820Q8013360

2.32 Hz, 1 H) 6.80 (d, J=8554 Hz, 0.5 H) 7.20 (d,

J=8.54 Hz, 0.5 H 7.51 (m 3 .5H) 7.64 (d, J=6.83 Hz,

0.5 H 7.88 (m 3.5H)806(d J=8.54 Hz, 0.5 H M

(APCl) mz 390 ([M+H] +); Anal. calcd for C24H23NM:

Examgle@iPagt H. 5. 95 N:. 3. 60 Found: C:.73.84 H:5.91 N: 3. 54.

| |
teﬂB@@@’r%‘%”%ﬁ%d?%thﬂ%%fﬁﬂ'eaﬁ?ﬂ?at@ (1- napht hyl ) pr opanoa
tendpethbiddrydeqrP L, V2808 BREEIF deAAARYIAL 2ol Sbetate (21.8 mL,

exanpl e 6 usi ng 2-cyano- 3-
163.6¢( ZmB‘—Qi n@pﬁ(j@iwtﬂﬁeﬁwiﬁi@dﬁﬁl imeneldi thlesing | (266t mL)aandw@lhanol

(ZOmLitﬁértgLQ as ar e h Véu ﬁ%@%ﬁﬁv\%ﬁ% %ggﬁgapéra?us and Crefluxed

with réiﬁ@(/alSGDW@rlﬁ%@ hrs44Tﬂ1e Hebbfibr 404 M_Jbl,ele‘t’%rDﬁj)p m isopropyl
acetatg gv@sgwgd t\incga )an?chﬂfé\éh(gl Hﬁcg V\usjh ggtyxgat@g aqug)ur% Ngl—lgg)l_g, brine,
dried (Amh Mg”sd)aj ﬁn&%d n@mc@ é@ap’éréi@d(dﬁea]cti%n7gfue‘raed 03:&_15'& the title
compcnggg an pﬂg -ﬂ'QBHZII c@‘yga ed. ehlckdneedlzsgasaﬂtﬁr Stﬂrﬁilmg for a
6. 97 1.5

Pf°'°“§§53> &gﬁ% "13%%9? g“f;’ﬁée'%ﬁ’égatg@ He, o 5 7(310 (m 3

mp 5153 §C13 (d J= 30 Hzf 0. gZH) VB (Apg)mmog I:390

| d . .
1H N 6%%%%@ T 4508 N 2-00m(m. TRHHR (3. 2.1) 8.10 (s, 1

t
H) 8:§§§ 1 H nogg?f 2-(trifluoronethyl)phenyl]-2-propenoate
MS ( C‘rﬁsrt/z:QgOcﬁEM-ﬁHiir)t fl uoromet hyl benzal dehyde (13.19ni,

R g i e b e

for hours. The reaction was cooled, diluted with

th acetate and filtered. The solution was
Exam@gr%%ﬁ Pated in vacuo to yield the title conpound as a

o g i SRR, D0 0 1.2 (o1 o)

Teatbyly] (Ex2-G\@ino-3-(Hnapditios)prob-23enoat8 HE59 rhiy,, 28m¢ﬁol) was
vk TR e B A o b 025
M 1-n&pBybthadnéshiin brémide (9.6 mL, 2.4 mmol) was added dropwise. The
reaction was stirred 2 hrs., quenched with 1 N HCI, taken up in ethyl acetate,
washed with NaHCO3, brine, dried with MgSOQ,, filtered, and evaporated. The crude
reaction mixture was purified via crystallization from ethanol to yield 480 mg of the
titte compound as a crystalline solid.
mp 156-157 °C;
1H NMR (400 MHz, DMSO-D6) 8 1.06 (s, 9 H) 5.26 (d, J=8.06 Hz, 1 H) 6.27 (d,
J=8.06 Hz, 1 H) 7.31 (dd, J=7.32, 1.22 Hz, 1 H) 7.40 (m, 2 H) 7.47 (m, 1 H) 7.61 (m,
2 H) 7.71 (ddd, J=8.48, 6.90, 1.46 Hz, 1 H) 7.90 (m, 5 H) 8.00 (dd, J=8.18, 1.10 Hz,
1 H)8.39 (d, J=8.54 Hz, 1 H)

MS (APCI) m/z 406 ([M-H]}-);
Anal. calcd for CogH2sNO,: C:82.53 H:6.18 N:3.44 Found: C:81.44 H:5.93 N:3.39.



Exanple 8 -- Part 2 tert-Butyl
2-cyano- 3- (1- napht hyl )-3-[2-(trifl uoronet hyl)phenyl] pr
wop@aogtis0 The title conmpound was prepared accPCTURLP0L/013360

exanple 6 using tert-butyl46-

(E)-2-cyano-3-[2-(trifluoronethyl)phenyl]-2-propenoate

prepared in part A as the starting material. This

provided the title conmpound as a white foam 1H NWR
Examdled® MHz, DMSO-D6) S 1.08 (s, 4.5 H) 1.14 (s, 4.5 H

J=7.94 Hz, 0.5 H)

Ethyl gbg%"%'gl(zjm?fh%ylggemd )-3- (FlonzaJ)?‘@*ivl Rfobgm?afé4 Hz, 0.5 H
Wk%gtlﬂéj ’coﬂ%péu'ﬁ% \W'és &eéa@d Zcéor?rd t@e?a?ﬂ})le? 65és|6§12 -cyano-3-

naphtma:lgn-ﬁiyl aprg[g: amd ethyl ‘t@f a#nd eih®< emylgma(gmesmmﬁbromlde

as sta@g]g?ﬁé%na n§] —ﬁlgg) W Wﬁl}—tﬁ? ’}gtleg%g{ﬁpégv&%‘ég f ?o‘bv 'ﬁl?eltlr(;)g %ol_gi which

NMR WQWO 5D rilxtode Of Biadlerbome?® Found: C: 70. 64
N: 3.19. WO 2004/ 099150 PCT/ US2004/ 013360 = -45
1H NW&%@M@ZP@MSQ R®rd -GBggym, 3 H) 3.84 (s, 1.5 H) 3.94 (s 1 5 H) 3.99

(. 2 bl B PGSR0 e T W BT (ST 0.5 1) 5.84, 1 /=8.30 M

0.5 H)c5:88ddaded.&ReHE, XL58HNB,78 (83J67 4410198 Hpj 04 Hil 6r881(td, J=7.38,

0.85 HES B e bty | BT (RN T DB 7O B 1 1) 7.2 (dad,

J=15. déeangsﬁﬁvk wzaﬁaml?% iyl egfduxert fohs H)WDS@'(mO% H) 7.60 (d,
vvater for 4 The reacti on was cool ed, 'taken u In

J=7.8% HgpP&piy) 7. 6&:@5 ofE€;08H2NRH M7 S8 (@ UABIBONHE.5 hhé80 (M, 3 H)
8.11 (%}&ﬁwr ?tf)elq aqueous NaHCO3, brine, dried with

ere and evaporated. Reaction yielded 33g
MS (Ebfmizid+t (359; con'pound as an oil. The oil crystallized

Anal. QalCth St GrehionfOr 65 b a0 ofHd. S odina B 76 ith AR 3%s.
(4oo Mz, DMBO-D6) 8 1.55 (s, 9 H) 7.62 (m 3 H) 8.00

(m H)810(s,1H)812(s 1' H 8.95 (s, |
EXﬂmFNS"(‘APCI) mz 280 ([ MtH +); Anal. cal cd for CL8HL7NQ2:

Einyl B $599-4 ok QrTeBbGa ST hethulfifnSPatbade®!
Fragtional 3, Gystallikatiaphtdfy | Jher ogelidatfeorier éxdmpd 10 in  ethyl

acetatyipdney RSidad SoR3RIE LML s SAQAmmidnn. ™ 2

mp 123-126 °C;

1H NMR (500 MHz, DMSO-D6) & 0.89 (t, J=7.10 Hz, 3 H) 3.94 (s, 3 H) 4.01 (ddd,

J=14.16, 7.06, 1.07 Hz, 2 H) 5.15 (d, J=8.40 Hz, 1 H) 5.85 (d, J=8.55 Hz, 1 H) 6.78

(td, J=7.52, 0.99 Hz, 1 H) 6.96 (dd, J=7.64, 1.68 Hz, 1 H) 7.06 (dd, J=8.25, 0.92 Hz,

1 H) 7.22 (ddd, J=7.33, 1.83, 0.61 Hz, 1 H) 7.48 (m, 2 H) 7.59 (dd, J=8.17, 7.41 Hz,

1 H)7.91 (m, 4 H)

MS (ESI) m/z 377 ([M+NH4]+);

Anal. calcd for Ca3H21NO3 . 0.15 H20: C:76.29 H:5.93 N:3.87 Found: C:76.33 H:5.82

N:3.70.

Example 12
tert-Butyl 2-cyano-3-(2-isopropylphenyl)-3-(1-naphthyl)propanoate



disolved in 15 nL dry THE and stirred under argon at

roomtenperature while 0.25 M 1-naphthyl magnesi um
whe@wioglg5¢ 9. 6 i, 2.4 nmol) was added dr opwi sePCTN82004/013360

reaction was stirred 2 hrs47-quenched with 1 N HCl,

taken up in ethyl acetate, washed with NaHCO3, bri ne,

90 L PR S8 o 0 2/ ROAES B g WS reaton

with a ebkdalﬁ)ej saélotiym ef B-id@tropy! lithiuth frorhi 1.48g ob idsronm-24sapropyl-

benz crystcg%;élg_e@d@r?d‘s n%kjh)lr? glle%anga m?ﬂ%@é%ﬁ% hﬁ%ﬁ npixtiye was
added(t@ 3 céﬁﬁs@l@tlbﬁ of@ b@ar’?o glna(;ﬂ’ﬁhalén]’i n?lzac@h@%cfdzted—bﬂjﬁll ester in
THF (jeig\Lz),sThe @@cthn mwtlr@d nd7 agowem toswaymgtoomqrademperature

over aﬂ‘l%w]r? Tltg% rb%ﬁgg? fx\ﬁskﬁg%rﬁchﬁﬁa\&ﬁh @#%aﬁfhﬁ%&%ﬁ%ﬁdﬂuted with

ether. Ch@2aqeddiHlal/dr Wa3. wdsher twice Wil etherHing thd diganiOlaydes were

G I T W A

was drié® ot/e# mzsmwaw@%eaﬁa %@a@éﬁeﬂé&i O é&.demmJaﬂoﬁ of the
usi ng ano- 3- napht hal en- 1“%/ES acrylic acid
p

solid wilky @rpv therditlerepngpeiant as gawhits pawdBrF.oni de as

i N@@%Q\%ﬁ%ﬁﬁﬂ%@-@% ] Sb%p{@ﬂw—%ﬁé ole® H 0185862 He.

H) 1. 1m(5t4n5e|—|pf| 14 ®Sf4€5 ez (d J‘iG\WBI-(z‘lOIOS M}Im 2%@@57642 1 H)
2.96 ( mO 52Hl)1)5 Y] i}_% {‘-@ 2 Qcﬁ Hﬁlg)ﬂ &, Hj"(759‘2$*2( @)I—g trl:):@ 7277(d J=7.94
Hz, 0.5 78 () J28.54 6?&-5}@7?3%’. Sog 2 PR Ml A g 7.4e
(t, J=TJEY7 H38 0.5 01)8B58m, 01 5)H).58 (05/=(ct HD.B8) 71769nHA.5 H) 7.75

(m. 0.5 37’57 (75878 g B 3655 s Fr.94 62, 05 8Tt iy a22 @

J_8707H520(5%3H) 7.60 (d, J=7.81 Hz, 0.5 H) 7.65 (d,
7.83 (d, 3830HZ 0.5 H 7.90 (m

MS (E§1)Hyp/z %17ii[|\/(+d\lHé 179 Hz, 0.5 VB (EI) mz M.
s, Py o8 S L7 (CESRRINE cod8 B R ortRn s
(RR, SS) - 2- cyano- 3- ( 2- nret hoxyphenyl ) - 3- (1- napht hyl ) prop
Exampﬂgq%t ©
tert-Butyl 2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate
Tert-butyl (E)-2-cyano-3-(1-naphthyl)prop-2-enoate (2.23g, 8 mmol) was
dissolved in 40 mL dry THF and stirred under argon at room temperature while 1 M
2-methoxyphenyl magnesium bromide (9.6 mL, 9.6 mmol) was added dropwise.
The reaction was stirred 2 hrs., quenched with 1 N HCI, taken up in ethyl acetate,
washed with NaHCOg3, brine, dried with MgSQ,, filtered, and evaporated. The crude
reaction mixture was purified on silica gel (20% ethyl acetate/hexanes) to yield a
yellowish oil which recrystallized from ethanol to yield 1.661 g product as a
crystalline polymorphic solid.
1H NMR (400 MHz, DMSO-D6) & 1.04 (s, 4.5 H) 1.09 (s, 4.5 H) 3.83 (s, 1.5 H) 3.95
(s, 1.5 H) 5.06 (d, J=8.79 Hz, 0.5 H) 5.11 (d, J=10.49 Hz, 0.5 H) 5.81 (d, J=8.79 Hz,
0.5 H) 5.86 (d, J=10.74 Hz, 1.5H) 6.80 (t, J=7.08 Hz, 0.5 H) 6.92 (t, J=7.44 Hz, 0.5



Fractional crystallization of the solid from exanple

10 in ethyl acetatel/ hexanes provided col orl ess
woeedlioegsof the title conpound. np 123-126 C;, BCHUNNB/013360

(500 MHz, DI\/SOD6)808968-J710H2 3H)394(s

3H)401(ddd J=14.16, 7.06, 1.07 Hz, 2 5.15 (d,

o0 7of T 85 1y i g g o

H) 7.82.(@,2]%8365 HZ®.3H) “932‘25'3{“ 8. gg)k(de'E% g@?gﬁé,,o g#g) 33,
MS(Aé'C "“#E3gél(t'4\ﬁ|}"';7*g)1 (m 4Ln|) VB (ESI) mz 377

Anal. &a[IMMT'@%_'HEE,P@O?" c g@%@ 'F:’IOéU 8 r\%iﬁ;%#ggﬁdH %&ggéo Hi?@zs N:3.57

Exanpl e 12 tent-Butyl

Exam@%cl ano- 3- (2-i sopropyl phenyl) - 3- (1- napht hyl ) pr opanoat e
004/ 099150 PCT/ US2004/ 013360 -47 A m xture of Cul

teﬂ-Bl(tﬁ&Lcy@ao-?a (5811mcﬁthyl)-r3 Wwﬁlf(ubr@mb)howml]bﬁo&hoaws
W th sol tlon of2|soro

h%ﬁ'tfﬁmmpew W@Sgp@pa %ct)a 9 opxasppie-6 H@Wge%@yam-?s (2-
tnfluoréﬁfétﬁk%&?-bhéﬁylﬁﬁ&?gmc lad& l‘ePt tﬂﬁiﬂa%@er' Bs RP'E §GRHg mdBhsl. The

ture was to a cold solution
crude pregueionds reipantasdgraphey lorasiligai using i 26% esthybacstiate/ hexanes.

oo G 5 IR s T BRSBTSy o o

crystaltieasblidén was quenched with anmmoni um chl ori de and
gi I étece(gmvmth ether. The aqueous |ayer was washed
mp 11pyj1 ith ether and the organic |ayers vvere combi ned

1H ngswmﬁg MMsib-gﬁq ;s("jait@ﬂ sﬂgﬂg&m gé"é) gtﬂej' 881z 0.4

ove and
H) 5. 25\(6pd$9.¥1§d~|t00 & H)IS w6 (drdtutatHno. 4)1H)t5h80 d,oJI-TQiGWth 0.6 H)

740 (R 159 B55ebl o SR 2 B PR i o

7.87 (ddj J=b165, 7@66‘442 1. 6+ﬁ)) ﬁgﬂd (§:8 69?—!2")0 4 Hl)87 0%, (d4J57H)§DL Hz, 1 H)

7.99 (qu, 9@7256 1)95H|¥@>6dd 6@4 +Q—QB4Q—IZ|Z @%HH)B’EQ(LC!L-(%N Hz, 0.6

Hy J=7.94 Hz, 0.5°H) 5.77 (d, J=7.94 Hz, 0.5 H) 5.78 (d,
J=8.09 Hz, 05H)712(tJ809Hz 05H)731(m

MS (ESI)ankH)440 gM-H}Y); J=7.71 Hz, 0.5 H) 7.52 7.59

Anal. dalig r Cosffegts %94_3: 68.0fH$. @N@ﬁ ﬁﬁpr@foi@? %3‘@%@4 Ra.11.
8.01 (m I H 8.22 (d, J=8.70 Hz, 0.5 H)
Example 15
Ethyl 2-cyano-3-(1-naphthyl)-3-phenylpropanoate
A solution of 2-cyano-3-naphthalen-1-yl-acrylic acid ethyl ester
(0.502mg,2mmol) in THF(15mL) was treated with phenyl magnesiun bromide
(1.2mL,2M in THF) dropwise with stirring under nitrogen. After one hour the reaction
was quenched with 1N HCI. The solution was diluted with isopfopyl acetate (15mL)
and the organic layer was isolated. The organic layer was washed with bicarbonate
solution and brine. Chromatography over silica gel (15% MTBE/hexane) provided
the title compound as an oil from which solidified on standing. NMR suggests a 6:1
ratio of diastereomers.



M5 (ESI) mz 417 ([ MFNH4] +); Anal . cal cd for

C27H29N2: C:81.17 H 7.32 N 3.51 Found: C:81.05 H 7.34
wOR®44W150 Exanpl e 13 tent-Butyl PCT/US2004/013360

2- cyano- 3- ( 2- net hoxyphenyF¥#93- (1- napht hyl ) pr opanoat e

Tert-butyl (E)-2-cyano-3-(1-naphthyl)prop-2-enoate

1H N B i UsEEReN S T 006 B ddara- Wie 3 (.00 (aoa

J=14.28, nposoxyl@hﬁayiz mﬁsr&skem@m&e o®+p mho (% @-m Mz, 0.2 H)

was added dropw se reacti on was ‘stirred

5.51 (@uér?cﬁfédamot& O, JTUKE ri2.9.2 i) et B&jl(rra@eﬁz at)eY 40 (d, J=7.08

rin d e e
Hz, 1 882820 o BP0 B a0 oF W 1 oSOk dd Hohes') 7.0
(d, J—&G’Ql HE e@lZdﬂ) $i90 @h @@ 0% H3%ietihylodagma] at&HD]@(wem) Ot®H) 8.30
_ybﬁa\%@% ml | omi sh oil which recrystallized from
(d, J 2 yield 1.661 g product as a crystalline
(e} solid. 1 HNW (400 MHz, DVSO-D6) 8 1.04
MS(EB%WPZQ% (s, 4.5 H 3.83 (s, 1.5 H 3.95 (s,
Anal. qal@d for Gp2 69N@2 Q:80.20H:E.810N:5.28 Found: ¢@0.05:1H05.99 NHd,21.
0.5 H 5.81 (d, J=8.79 Hz, 0.5 H) 5.86 (d, J=10.74
Hz, 1.5H) 6.80 (t, J708Hz 0.5 H 6.92 (t, J=7.44
Exampte,160. 5 WO 2004/ 099150 PCT/ U82004/ 013360 -48 H) 7.03

Ethy ércwqgf%sé@getﬁgxy@%?ynﬁﬁp%r@teeﬁ -6.05 12, 0.5 1
A 981uiBh o$2'-'&ya3102§ (Q%eﬂm@i’fﬁ @Ig Wcﬁ’%ﬂéﬁ%‘t&r @Hmol in

. calcd
THF (HiOngmsr\ltrga matbh@-n@tmﬂynbewlanmmsmrs7bromdﬁp(2e4mmol 1M

THE) b Whiberature, ThRypRoten is STTRd 5 oW nBusTIR VIt gN HC
and ddu:tpdnmﬂt esopnepyli adaat:aontﬁmln)j Tires apuepas ¢ayerdis aeiowgdt and the

6
organig BBy SrASTIARL YTy BHATHOIALE, fhen BENg Aad:ispiioq Quer dNazSOs.

Evapo@@hdrh%fﬂi@ééhﬂb@é %ld%r abil whiéh |S%H+Qﬁ1a96@%%bd"@§smca gel (25%
chr omat og r;&gygon silica using 25% et hyl acet at

ethyl aeeiaiadexan icbthe; tﬁ@t GAAPPUThAset H§e@Isoibhl or i de/

1 NS EATSREON S0 R e OB e P By 7 43, 4.00
(ddd, 41514 551z, 17 @é r(lz 1@2H)1252H9 4.98 (éi 9= ?279%2 QH, 5@5 d, J=8.79
e, 1K) 286031974 FE, ©08 1, 10156 Conime DL 57 gl o 57 ez,
J= 171&@% )y, 28%m, b+82714% (4, 9=b7 8% 48 HZ )18 Hz, 0.4

MS (APCI) m/z [M+NH4]+ (357);

Anal. calcd for CooH21NO4: C:70.78 H:6.24 N:4.13 Found: C:70.64 H:6.07 N:4.03.

Example 17
Ethyl 2-cyano-3-(1-naphthyl)-3-(2-nitrophenyl)propanoate
The -titte compound was prepared using 2-cyano-3-(2-nitro-phenyl)-acrylic
acid ethyl
ester according to example 6.The title compound was a sticky viscous oil
1H NMR (DMSO-D6): 0.92 (td, J=7.08 Hz, 3.66 Hz, 2.5 H), 1.05 (t, J=7.08 Hz, 0.5
H), 3.44 (m, 0.5H), 4.02 (m, 1.5H), 4.35 (t, J=5.13 Hz, 0.5H), 5.41 (d, J=2.20 Hz,
0.5H), 5.43 (d, J=2.93 Hz, 0.5H), 6.25 (t, J=8.18 Hz, 1H), 7.41 (m, 1.5H), 7.50 (m,



7.87 (dd, J=5.65, 3.66 Hz, 0.6 H) 7.91 (d, J=8.09 Hz,
0.4 H 7.97 (d, J=7.94 Hz, 1 H 7.99 (dd, J=7.56,
wQa201/09150 0.6 H) 8.04 (d, J=8.40 Hz, 0.4 H) 8.ROI/{82004/013360
J=8.70 Hz, 0.6 H M (ESkPOm z 440 ([MH-); Anal.
- calcd for C25H22F3NO3: C:. 68.02 H 5.02 N 3.17 Found:
7 B1. 0 1
2.5H),§/ gjand ? EI ﬁaph@’yﬁ ggxﬁgﬂyq%p Sg‘?]g]{;{zﬁ l_sl)ol u?ﬁcm‘I 1.5 H),

8.01 (ad, B=&hamz, 3-2plaf 04 d))-8L0§!(d ag+§.B0HAC. SHEYO (€81.8+8.05 Hz,

,2mol ) in THF(15nL) was treated w th phenyl
1.22 %Bﬁﬂé un bromide (1.2m,2Min THF) dropwise with

MS (Apt)um/fgmqm{ﬂ{m)trogen After one hour the reaction
uenched w IN HCl . The solution was diluted

Anal. ggledh lorsepHopV0:a 667068 H:1shl N:7 48datns): 6 §di9cH 1la§BN:6.97.
was isolated. The organic | ayer was washed with
bi carbonate solution and brine. Chromatography over
ExamgeltiSca gel (15% MIBE/ hexane) provided the title

teﬂ_BL&nc()}g)ound §f(§a§dﬁbé_thy{p§gp‘“ﬂL;%?Fhﬁgle%@wb:d on fé)andi ng.
%@?{m&%ﬁgﬂgﬁ%&%@ﬂ% Qﬁﬁﬁﬁg{de“(%oﬂm N (o0

i 180 L,

was addgd dggowmedg aa. silgepizsoh;gtl oBZg;yapQ 3-map tr@lemz-1 w-@ryhc acid
tert—bu:t:gl gstég (? 9*]34"85%@11@ in OT%F::EWQ%%MQ f\%g 7?’1} Bea?:ggn was
stlrredJG\?erﬁaghtl-durmg 8vH1’¢h 'mn‘jé d rprecipfiatd) fornted. (The Jeéactidn Hgas then
treateql) vs'é?h_&l& géSm;, 151,} g'éilﬁtedlw:fg e;hﬁéla(zq%gtele@%rﬁmhqﬁge organic

|
layer W@ib Qe&aAr%elcﬁ ﬂ‘ldc gﬂi’e% Oe:buéazogﬁl e ¢ Owz':is "thM%técE \)/ltr'iﬂéthN+F acetate

250%)4 1)2@ eante lagesowers ppmbmd\amd mere ve@dne@l wnth@ammsed brine

(50mg) Y888 oleP NALSO. 8 LORLEREON) B PRAIOR, iy S84 B sols
Recrysiallizati§r? ofrthle) crude protfudthiettediil.4 gasttthe title tdompound

- xyphenyl magnesi um brom de (2.4mmol,1 M THF)
mp 12§T@§§’ltenperature The reaction is stirred for 3

1H Nl\/iﬂ:@gm@ W@M%-ﬂe?% 3, téC'g Hf & 3di! Bt@ye%t(a J=6.57 Hz, 1 H)

acetate 15rrL he agueo 57 r 1I's renov
5.44 (Gh.na?=1h§6 oz, o6 Id) Bebge(d, IEGAEEH@ Wb tHY) BioBafshdnk) &.0Tém, 1 H)

7.35 (B 1N9) 3% (%, 9HHSAs8YE I8 Y 59 (t, u=7.79 Hz, 1 H) 7.64 (d, J=7.48
Hz, 0.5 H) 7.87 (t, J=6.95 Hz, 1 H) 7.92 (dd, J=11.53, 8.17 Hz, 2 H)

MS (ESI) m/z 403 ([M+NH4]+); Anal. calcd for CysHo7NO,: C:81.01 H:7.06 N:3.63
Found: C:80.67 H:7.08 N:3.55.

Example 19
tert-Butyl (RR,SS)-2-cyano-3-(1-naphthyl)-3-[2-(trifluoromethyl)phenyl]propanoate

A solution of 2-(trifluoromethyl)phenyl magnesium bromide in THF was
prepared (J. Med. Chem. 33 (1990) 1452) this m'aterial was used in the procedure
described in example 18 to vyield the title compound as a reddish solid.
Chromatography over SiO, using 105 to 40% ethyl acetate/hexanes yielded the title
compound as a white solid.



Evaporation of the sanple yields an oil which is

chromat ographed on silica gel (25% ethyl acetate
wheooanedise o yield the title conmpound as a vi SCRUBUSI004/013360

1 HNWR (DMBO-D6): 6 0.93%t; J=7.20 Hz, 3 H), 3.71

(s, 3 H, 3.79 (s, 3H, 4.00 (ddd, J=14.15 Hz, 7.08

2, ki = ., 5.

mp 12055125856 15 WR GsaE iy DEEODETS s ig P g ¢ 3 1)
5.09 (&ﬁ? X(QTHZ3E)|)4 HZS% oﬂd/,-7J9:47H57o+6ZH) 5Ja=sl(d7 Y=zz9 HzHD.4 H) 5.91
(0l J—7('¢@>dz) 0@ ti)ﬁmm]# (‘B%irbz; O,Lffnbll) 7. {@(tcd—?@ﬂ mﬁ%mw (m, 3

H) 7.6& (40 np|7§ HE Pt .51 Funin, §'HPs5b [ LieNd £35 Hz, 1 1),
MS (ES!-)GYI&DMB-(KT\ZHRSBMN)hWn}aL 3}84(? fortCepheNOprapari@akics. TheN:3.29

tLt]e oun Wwas repare usi n

Found:zbj)paﬁ%?-gg(lgl_ nitro- Bhegyl )-acryl igc aci d ethyl ester

according to exanple 6. The title conmpound was a sticky
viscous oil 1 HNWR (DVSO-D6): 0.92 (td, J=7.08 Hz,
Exampie 88 Hz, 2.5 H), 1.05 (t, J=7.08 Hz, 0.5 H), 3.44 (m

frt- Bu@ﬁﬁk@%—%%éa%-%@ %@thé%@%&ﬂ%ﬂ%té@ - n%p@@@p@%oate

A sollitiBn 18F Picyahotd-(2-hetidoxXyrphdnyiEB-naphBitalém1-Wpropionic acid
ted—bué/?%gtgrgglg%{gé%ng%so gg%%( at Srgoé ?%%pﬁratlireg&}% potassium
blstrlm@tl%llg/marﬁldé S‘Q 64n§; 024(rqﬂel HSJG:%GMS |ﬁ'€tolti'er?ea "ﬁwe Qeéctlon was
stirred 1022twez hqwrsrq;ndv@@mmeyhywczdlg%quwdﬂied (0A6mL 8¢vann@8 The

reactloh: ag_?;%ﬂje?\%grébo@ér% ??atlf"ged' A\LBﬁoug aﬁﬁ’ju q%e@'l%héa with 1N

HCI. TBe cgactinr3waz, cﬁmedmnmyéthplhmetébe and lhel organic layer was isolated.

The orfR e ST EBRTShES Wi sAt RS el R BRA B TRR UL TED and brine.

The or‘gbhfcr lé?eﬁ‘i)\}ést HRd @e? 8amM; ﬁﬁé@ﬂ‘éﬁ@'v@eﬂ; doNdertfdt¥dl i vacuo.
aci d ent ester (11. 6 41. 5mol in THF

Trituratieonl of the resmﬁeg rS@éldthﬂh ethano ﬂmwd@d SPsnghiof the évtjemﬁvgnpound

a precipitate formed. The reaction was then
asaWWEF“’a* o th Ho (250mL, 1N) and diluted with ethyl

1H NIVHEC@GU MI-QiQDM’S)O D@)% df@&l(ﬂ CQ H|) ay@z (%H)W(@@H)m (s, 1
H) 6.8 (5 0050, Thi0 STt d 7181 s S & A7ofDi Adl) GRB (el 32 Hz, 1
H) 7.89RN8HH)"8 bB (FalLr dkad, br e

MS (APCI) m/z 402 ([M+H]+);

Anal. calcd for CogHa7NO3: C:77.78 H:6.78 N:3.49 Found: C:77.41 H:6.84 N:3.67.

Example 21 Part 1
(-) Ethyl (SS)2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoate

A sample of ethyl (RR,SS)cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoate was dissolved in methanol and was resolved by
chromatography on a preparative HPLC system using a Chiralcel OD (25 x 5cm)
column and 8:2 methanol:water as the eluant. The title compound was the first peak
to elute. Recrystallization from ethanol provided the title compound as colorless
crystals.



(250nL), dried over Na2SO4 and concentrated in vacuo
to yield 16.1 g of a solid. Recrystallization of the
weewdopsoduct yielded 12.4 g of the title conpOUOs2009013360
124-128 C; 1 H NWR (500 MH22-DVMBSO-D6) S 1.23 (s, 9 H)
1.33 (s, 6 H 5.10 (d, J=6.57 Hz, | H) 5.44 (d,
=11, , 0.5 H 5.58 (d, J=6.87 Hz, 1.5 H) 7.00 (s,
mp13%1-ﬁ;r3%.%o m | H 7.35(m 1H 7.44 (m 1 H 7.53
[a]DZ%ngggmgo@%?cﬁg;,%;;, J=7.79 Hz, | H) 7.64 (d, J=7.48
Hz, 0.5 H) 7.87 (t, J=6.95 Hz, 1 H) 7.92 (dd, J=11.53,
8.17 Hz, 2 H Ms (ESI) mz 403 ([ MtNH4] +); Anal. cal cd
/NO2: C:81.01 H 7.06 N 3.63 Found: C:80.67
Examp}_ﬁ%’l?g .55. Exanple 19 tert-Butyl

(+) thﬁﬂm)ﬁkwﬂwméihﬂmdwl))Z-E?Qtﬁyléi% (1-nephtymprdpdncate

g
TR 6] GRERTGFI s Aechag A 10 LFlble i Samle Fhgart 1.
Recrysﬂéﬁ@é‘tr &flfrbrh elRfiol fRRMePHhe(tiREIMALEH a‘s*&o%rlﬁ%‘s%ryﬁbls

used in the procedure described in exanple
mp 139|%I1%I5t5hé3t itle compound as a reddish solid.

ver Si02 using 105 to 40% et hyl
[OL]D ace g&é %@%?fﬁ@l eI ded the title conpound as a white
solid. WO 2004/ 099150 PCT/ US2004/ 013360 -51 np

2051250(: 1HNI\/R(500I\/HZ DI\/BOD6)6108(S 5
Example 22 14 (s, 5.09 (d, J=7.79 Hz, 0.4 5.26 (d,

Ethyl (} 8%3 ZEgyarQ) 5. [{% n%tﬁo%(yf)gengl‘@ R%pr‘ﬁ!ﬁyl)@\eﬁm 4§>e%%en<{a%
j&m 6ﬂllel—|z’QﬂIPO5m|el) WaS5 prépared aer,corwr@ tomexample) 207 L&ing allyl

o e, 5P Al e gl oflngh s o e

compdURioHR2 &3 NEAWhife 860lid8 H 5.21 N:3.29 Found: C: 70.62
20 tent-Butyl

1H NMRe 588N PARSOSDE Do TRkl R iz 23 ik AgE- @k 4=AadH, 6.72
Hz, 1 %nyégﬁ'g&%a(ﬁq%e??‘f@?glp %’Ingln'??? gaggm hall-{e)nd*?6 {S p3r(|)_i [ 038 (dd,
J=11.07 1960 tz, UeHy 521 14, 63,06 Hay THE 57 m ) rlov;astaa eqtieH) 6.84 (t,
J7.08head Vv e, Sobidinble, TR kBE e bitiendy (ot .58 (m, 1 H)

7.85 (d,GRGLIDHAAH ?%Br(h?dl ﬁ?‘? PP[? ?detﬁeinof‘ﬂ?WH

I'odi de was added (0.'5mL, ‘acti on Was
MS (ESt)i mizedil A([M-o\in ;rrperature for one hour and was

o, GO i (s A A e

Example 23
Ethyl (RR,SS)-2-benzyl-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate

The title compound was prepared according to example 20 using benzyl
bromide. Recrystallization of the crude product from methanol provided the title
compound as a white solid.
1H NMR (500 MHz, DMSO-D6) § 0.58 (t, J=7.10 Hz, 3 H) 2.90 (d, J=13.44 Hz, 1 H)
3.57 (d, J=13.59 Hz, 1 H) 3.79 (m, 2 H) 4.09 (s, 3 H) 6.05 (s, 1 H) 6.89 (1, J=7.86 Hz,
1H)7.10 (m, 2 H) 7.19 (d, J=7.94 Hz, 1 H) 7.30 (m, 5 H) 7.49 (m, 2 H) 7.56 (m, 1 H)
7.84 (d, J=8.25 Hz, 1 H) 7.89 (d, J=9.47 Hz, 1 H) 8.00 (d, J=8.09 Hz, 1 H) 8.07 (d,
J=7.18 Hz, 1 H)



The organic | ayer was washes with saturated sodi um

bi carbonate solution and brine. The organic |ayer was
waleiogtoaser Na2SO4, filtered and was concent r aP€IUS2904/013360

vacuo. Trituration of thed8esulting solid with

et hanol provided 700ng of the title conpound as a

NVR (400 MHz, DMBO-D6) 8 1.02 (s, 9

MS(E%'{I&GMH’%\‘%H 04 (s, 3 H 5.76 (s, | H 6.83
Anal. ddict fo7BeNQs: 10.86i2,5 H:6:D5 N:21 2 Fourdd: H):78.907 H(6TD0 N:B)04.

7.60 (t, J=7.32 Hz, 1 H 7.89 (m 3 H) 8.06 (d,

J=7.08 Hz, 1 H M5 (APCI) nmiz 402 ([M+H +); Anal.
Exam;ﬂé'%d for C26H27NC3: C: 77 78 H:. 6. 78 N: 3.49 Found:

C 77.41 H 6.84 N: 3. 67. nple 21 Part 1 (-) Ethyl

teri-BUtESRE, S}%ﬁcﬁW%@'ﬂWWﬂéhﬁnyl) 2-metiiB-(3-naphiay)propanoate

(1R WS ERARAAN S, BB RbrMG o exaple;20 pising fortutyl 2-
cnro e e g T tgenars
Recry &Sl eutm Ep e Prsiaed D e RBERs. ol umn and 8: 2
1H NM@&QQ@WH%WS@?DG)ETE (FM t j=gl 78 Héf 4 A %01@@*”}’-6’“?2 Hz, 2 H)

rst ‘peak ute. ecryst alTi za ion
1.21 (s:t%&ljm 5pr(ev8déﬂ21%e(mJ 11H) ﬁﬁﬂp@undHag 20 o, [2eHl$ 7.33 (m, 1 H)

7ot GPHT 3 08 R RO B5H T g 7

(dd J£717§’a428?r|z£42)H§8hw| (d, J=8.70 Hz, 1 H)
ano- 3- ( 2- et hoxyphenyl Y- 2- net hyl - 3- (1- napht h

MS (E l))f’ﬁzzofﬁd}]é&(ﬁéﬂ]’“)’he title conpound was the second peak
Anal. éa{l’ cﬂ’dft(?zar%\/ d%gyt ﬁ'e Htpil‘”"féétl:\léS 39 n@ﬁﬁ’cﬂ@‘bh@?ﬂ@@ﬂl\f 888

anol ou as col
crystals. np 134.5-135.5 C, [a] D25 = +289.80 (1

Ex l e 22 Et hyl
ExamR{%e%%sﬁ&ﬂ cyaﬁgpze[ (2- et %oxyphenyl ) (1- napht hyl ) net hyl
tert-Butyl{RSESRE20G ol Nndthi/- & 13@1'5@13\@@]1) W(ﬁﬁl@@ﬁfrﬁéthyl)

according to exanple 20 u3| ng a brom de.
phenyligrepaneatel i zati on of the crude pr oduct f r om net hanol

ARV ComPEuhd Wds pRPIPOY AcaRiiRY 1P Ekaipld S0 Ridd fert-butyl 2-
cyano-3-(2- trifluoromethyl)phenyl)-3-(1-naphthyl)propanocate as the starting
material.

Fractional recrystallization of the solid from MeOH provided the title compound as a

white solid.

mp 159-161 °C;

1H NMR (500 MHz, DMSO-D6) 6 1.14 (s, 9 H) 1.57 (s, 3 H) 5.78 (s, 1 H) 7.48 (i,

J=7.71 Hz, 1 H) 7.54 (m, 1 H) 7.57 (t, J=7.56 Hz, 2 H) 7.70 (ddd, J=8.47, 6.95, 1.22

Hz, 1 H) 7.74 (d, J=7.79 Hz, 1 H) 7.91 (m, 2 H) 7.98 (d, J=7.48 Hz, 1 H) 8.30 (d,
=8.70 Hz, 1 H) 8.40 (d, J=7.94 Hz, 1 H)

MS (ESI) m/z 457 ([M+NH4]+);

Anal. caled for CogHa4F3sNO2: C:71.06 H:5.50 N:3.19 Found: C:71.08 H:5.42 N:3.19.

Example 25 Part 2



1 HNW (500 Mz, DMSO-D6) S 0.73 (t, J=7.10 Hz, 3 H)
2.43 (dd, J=1 3.74, 6.72 Hz, | H 2.94 (dd, J=13.90,

wa 28409501 H) 3.92 (m 2 H) 4.06 (s, 3 H) 5. 1BCT/tis2004/013360
J=11.07, 1.60 Hz, 1 FD 5.294¢d, J=3.05 Hz, | H 5.71
(mIH)588(sl 6.84 (t, J702Hz 1H)716

RO e i & T T T e

phenyljpropanshites. 08 (d J=7.02 Hz, 1 MS (ESI) miz 417
I(ﬁgﬁ >—|4H% . _calcd fq C26 5NO3: 0:7 % g 31
3 o a5 OB SETPE, Fuere sepaiaind ons Biifpeonere

C18 (ZGQBc%)coﬁlrﬁﬁ g k4 %ra@a%@tr%r(o? Tfﬁ&gc%yul@@ftﬁé)tm% ¢ompeRhd as a

hyl') propanoate The title conmpound was prepared
white S@dﬂéor ding to exanpl e 20 using benzyl brom de.

I allization of the crude product from nethanol
mp13§fi‘§v8?/ €d the title conpound as a white solid. 1H NWMR

1H NMFSQQOMMHZDNMSI_(DD@G 00:98 5, 9 F1,30 (43 1 81812600 P17.51 (
J=T 41F iRy G068 4m. 5 W) 74306 U57.7B By, 09 bR (G0 B8 His 1 H) 7.3

oy BB B B 9190 B L )
MS (ESY) /34567 (M+NAJ4Y Hz, | H) 8.00 (d, J 8 09 Hz, 1 H

B e B b e AR I it dtap e s 0o

Anal . calcd for C30H27NC3: 0:80.15 H:6.05 N: 3.12
Found: C:79.99 H 6.00 N 3.04. Exanple 24 tert-Butyl
Exampd@ﬁfiss) 2- cyano 3-(2-isopropyl phenyl)-2-nethyl-3-(1-na

tort-Bujl (R SR) SRR 5.2 Bt B STPR SR Sy(Re cpar o

naphttw@armp&;mqaml sopropyl phenyl ) - 3 (1- napht hyI ) pr opanoat e
L e e SR I

2- cyan@ﬁlﬁ@ Bﬁdlnﬁﬂ%’lfﬁxeh{i}i) 31n§pﬁ't21aliih 13yl-g} }_E)Jwﬂ% e(di’d tdrF—@uVy? ester

as the §tag‘gng gat@rla{) Rpcwtglﬂlz_l)atpn.grom ybqrrhprqwqj@d tl'ye hﬂe @EDm@und as

58 (m 1 H 7.72 (t, J=7.18 Hz, | H) 7.88 (d,
aWh'te%O/ﬂ‘% 1H)799 (dd, J=7.79, 4.28 Hz, 2 H) 8.47

mp 15%-d,567%8. 70 Hz, | MS (ESI) mz 370 ([I\/H—|] +); Anal .

11 NMEE 500 Mz, %@gﬁﬂ%@ﬂ HESoH 18P EY 278 5, 3
H) 5.52 (s, 1 H) 6.82 (d, J=7.48 Hz, 1 H) 7.11 (t, J=7.64 Hz, 1 H) 7.28 (d, J=7.33 Hz,
1H)7.34 (td, J=7.71, 1.07 Hz, 1 H) 7.44 (t, J=7.41 Hz, 1 H) 7.48 (d, J=8.70 Hz, 1 H)
7.61(, J=7.79 Hz, 1 H) 7.91 (dd, J=11.30, 8.09 Hz, 2 H) 8.01 (d, J=7.33 Hz, 1 H)
MS (APCI) m/z 400 ([M+H]+);

Anal. calcd for Co7H29NO32: C:81.17 H:7.32 N:3.51 Found: C:81.03 H:7.27 N:3.46.

Example 27

tert-Butyl (RR,SS)-2-benzyl-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate
The title compound was prepared according to example 20 using benzyl

bromide. Trituration of the solid in methanol provided the title compound as a white

powder.

mp 208 °C;



Exanpl e 25 Part 1 tent-Butyl

(RS, SR) - 2- cyano- 2- net hyl - 3- (1- napht hyl )-3-[2-(tri fl uor
woawitigd150 phenyl ] propanoate The title conmpounPICTVES2004/013360

prepared according to exanpbe 20 using tert-butyl 2-

cyano- 3- ( 2-

1H N (SDPHPEn DRISQRIBTY, 06 s, o B2 O¥ b yRPEATAE, T 353 .

J=13, E@‘thhep P4, 09 (%r grmy\@@bl BY M&d@@ow&? Jﬂﬁ 5@ @ggn%mHa}sr 17 (m,

white so

3 H) 7@95@9@)14)57 §61(£ﬂd?§_7ggH)1 5 biz, (ISH ) 3.59 (ra, 2@)(%59|(m4)1 H) 7.85

0, 2835k 50 do 44 433l it 1 .1 .

J=TAGMHZZA Y (d, J=7.79 Hz, 1 H) 7.91 (m 2 H 7.98 (d,
=7.48 Hz, 1 H) 8.30 (d, J=8.70 Hz, | 8.40 (d,
MS E%Wﬁ&‘*%“%ﬂgﬂm‘s (E(SI) mz 457 ([M+NI—|I4_1? +); Angll

Anal. 6@&&%62 W”C %@'\A@ZH 454 N: 9@#&&, cﬂg@\%"HF&HQ%zg&

C71 Exanpl e
2004/ 099150 PCT/ U82004/ 013360 -54 tert-Butyl (R
Examcﬁ% 2-cyano- 2- net hyl - 3- (1-napht hyl )-3-[2-(trifl uorone
phenyl ] propanoate The nother |iquors from

tert-Butld R, €S 2p2-f§3+chickoperigy| s2rgand-Sd(Bmethdyphespha-g- CL8
%5X5C coI um in 1:4 water:nmethanol. This provided
naphthyhereraneate onpound as a white solid. np 136-138 C 1H

'W% (lﬁg%moum@?}ep%r@d %do?dma 0 e%aﬁ%lé ?Ou%n'd) fert-butyl
(RR, 83) Zgoe(nz,yl zﬂyang FHE2- rr:fethpxypl'@llyoeB (1]-ﬂap thybpropandptey. @dd  3-

chioro skl AR &£ g ilkoa2®. Hhudils M e provicec

the tltlé\ﬁahmoi;mldczﬂs éwhu@?éij'l'laM:Sl\m C.71.06 H:5.50 N:3.19

ound: C.71.10 H: 5.48 N 3.03. Exanple 26 tent-Butyl
mp 1751?%2’5?@?- 2- cyano- 3- (2, 6- di et hyl phenyl ) - 2- et hyl - 3- (1-

1H NMRRBbOWIHR' PRAEE2DE) 5 0.87 (s, 9 H) 2.91 (d, J=13.59 Hz, 1 H) 3.56 (d,
J=13.74 Hz, 1 H) 4.08 (s, 3 H) 5.99 (s, 1 H) 6.89 (t, J=7.56 Hz, 1 H) 7.15 (d, J=7.18
Hz, 1 H) 7.19 (m, 2 H) 7.29 (id, J=7.83, 1.30 Hz, 1 H) 7.36 (m, 3 H) 7.50 (m, 2 H)
7.59 (t, J=7.79 Hz, 1 H) 7.86 (d, J=8.25 Hz, 1 H) 7.90 (dd, J=7.86, 1.15 Hz, 1 H) 8.01
(d, J=8.25 Hz, 1 H) 8.12 (d, J=7.18 Hz, 1 H)

MS (APCI) m/z 529 ([M+NH4]+);

Anal. calcd for C32H30CINO3: C:75.06 H:5.91 N:2.74 Found: C:74.84 H:5.81 N:2.72.

Example 29
tert-Butyl (RR,SS)-2-(2-bromobenzyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate

The titte compound was prepared according to example 20using fert-butyl
(RR,SS)-2-benzyl-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate and 2-
bromo-benzyl bromide as the starting materials. Chromatography on silica gel with
25% ethyl acetate/hexanes as the eluant provided the title compound as a white
solid.



The title conpound was prepared according to exanple
20 using

wQ2apamas8- ( 2, 6- di met hyl - phenyl ) - 3- napht hal en- RETUSI0OWL3360
ionic acid tert-butyl estebbas the starting material.
Recrystal lization from MeCOH provided the title

e RRRH 85 RSt E oD, 5630, e ol AR 457 (o
J=14. H HZ, 718HI 1, 113 s, ] H§ 6281 ((§ 1 'H7)"@ 96- (82#70'334%2 14$1)*7232H)%m 6 H)

t,
7.54 (m, SM‘IX?@% (9L7—&99 liZ,017 Hf)|z7 Q(GH)J'77 2I9, l-tZt, 1 H)ES 061(dz=8.565 Hz, 1

7. 70 Hz, 7.61 (t, J=7.79 Hz, |
H>8i?°81J?738§¢324“]178‘>30 8. 09 I|:|)|z 2 H) é 01 (d, J=7.33 HZH?

MS (ESIHh/z B ([AMPBIN4 )z 400 ([MH—I] +); Anal. calcd for

Anal. GG o Coabhaibis: B:60 0 Hag N2 52 Fotnd: C:88.18°H18 42 250,

(RR SS) - 2- benzyl - 2- cyano- 3- ( 2- met hoxyphenyl ) - 3- ( 1- naph

)édpropanoate The title conpound was prepared
Examrd@ ding to exanple 20 using benzyl bronide.

oSSkl o SR B 41

naphti30pioRResi® PCT/ US2004/ 013360 -55 1H NVR (500 Mz,
2.89 (d,. J=13.44

Phsst %)Cogragqg?%&vs% %ré_gaqfd@wr@@g ) %amﬁ% 2@% fgrt-butyl
(RR, S(@) Qooéﬁzgrl 24:3/%523 (@-rr?é’chb%yph%ngg %ﬂ-ﬁabﬁ%hy)% d&ﬁan%a@ec’ I%nd 2-
chlorobe:gzyl (bfpmldm)asﬂl%stqrmm Jﬁ@tezglsantluraHpnM@n metﬂxanol provided
the t'ﬂéggn%?’u‘}‘al%7?|z% 8.03 (d, J=8.40 Hz, | H 8.14

VB (ESI) mz 495 ([ M-NHA] +) :

1H NMRe(BooquQdD‘l\%OCEG)-lslm 5639391%;@32*(6 I418\28. 93, 1 H) 3.71 (d,
Found: C:. 80.48 H: 6.42 N: 2. e28tent-But

J=14. 3576z, &) @1@;{503@@% (s, 1 H)6.90 (td”?/-7 56, 1.07 Hz, 1 H) 7.20 (dd,
- |
J=8. 32120/?1 ﬁ ) pr panog rﬁeTﬁZ?%pgni o %E&é(m & Hp?r7e5gr ed 1H)7.86

(d, J—&Qﬁdﬂzjmng)t?cg(b(dﬁmh@ @DULBOGHZ, efr H) 8L06/(d, J=8.40 Hz, 1 H) 8.16 (d,

éﬁ 2- benzyl - 2- cyano- 3- ( 2- met hoxyphenyl ) - 3- (1 naph
J=7.0 51? )opanoate and 3- chloro-benzyl brom de as the

MS (ESVahlZ 5§20 (Ri-@NHAJ+S; Trituration with nmethanol provided
Anal. calcd for C3oH3CINOs . 0.15 H20: C:74.67 H:5.93 N:2.72 Found: C:74.63
H:5.87 N:2.66.

Example 31
fert-Butyl (RR,SS)-2-cyano-2-(2,6-dichlorobenzyl)-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate

The title compound was prepared according to example 20using terf-butyl
(RR,SS)-2-benzyi-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoate and 2,6-
dichlorobenzyl bromide as the starting materials. Trituration with methanol provided
the title compound as a white solid.
1H NMR (500 MHz, DMSO-D6) 8 0.80 (s, 9 H) 3.61 (d, J=14.35 Hz, 1 H) 3.83 (d,
J=14.35 Hz, 1 H) 4.11 (s, 3 H) 6.05 (s, 1 H) 6.89 (td, J=7.56, 1.07 Hz, 1 H) 7.58 (dd,



the title conpound as a white solid. np 175-179 C, 1 H
NMR (500 MHz, -DVMBO-D6) 8 0.87 (s, 9 H 2.91 (d,
wadz203/0885Hz, 1 H 3.56 (d, J=13.74 Hz, 1 H) 4PCBUSHN4/B13360
H)599(s|H)689(t -3£7.56 Hz, | H) 7.15 (d,
J=7.18 Hz, 7.19 (m 2 H 7.29 (td, J=7.83, 1.30

.80 1 TS 02 D a5t P ST 8 o BB e

H) 7.90.(d8, ‘?ZSOQ Ho78H81 I(-l()(&c’llgl(ztﬁ;leﬁsggqﬁzm 8] 1)2 (d, -
AP z 5 M:NH4] +) ;. Ana
MS (Eéz&) @(1)@%%(&‘2%6%51\03 C.75.06 H 5.91 N 2.74 Found:
7 Bt

Anal. B e tbenayl |3 Gy anars [t ey praiad 06957

H5443N(2L44napht hyl ) propanoate The title conpound was
prepared accordi ng to exanple 20usi ng tent-butyl
(RR, SS) - 2- benzyl - 2- cyano- 3- ( 2- met hoxyphenyl ) - 3- ( 1- naph
t hyl ) propanoat e and 2- brono-benzyl brom de as the
starting materials. Chromatography on silica gel wth
25% et hyl acet ate/ hexanes as the eluant provided the
title conpound as a white solid. WO 2004/ 099150
PCT/ US2004/ 013360 -56 1H NMR (500 MHz, DMSO D6) 6
0.89 (s, 9 H 3.36 (d, J=14.35 Hz, 1 H) 3.75 (d,
J=14.51 Hz, 1 H 4.11 (s, 3 H 6.01 (s, 1 H 6.90 (t,
J=7.33 Hz, 1 H 7.32 (m 6 H 7.54 (m 4 H 7.86 (d,
J=8.09 Hz, 1 H 7.90 (d, J=7.79 Hz, | H 8.06 (d,
J=8.55 Hz, 1 H) 8.17 (d, J=7.02 Hz, | H M (ESI) mz
575 ([ MENH4] +); Anal . cal cd for C32H30Br NO3: C. 69. 07
H:5.43 N 2.52 Found: C.69.16 H:5.42 N 2.50. Exanple
30 tert-Butyl
(RR SS) - 2- (2-chl or obenzyl ) - 2- cyano- 3- ( 2- met hoxyphenyl)
-3-(1- naphthyl)propanoate The title conpound was
prepared according to exanple 20using tert-butyl
(RR ' SS) - 2- benzyl - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3- (1- naph
t hyl ) propanoate and 2- chl orobenzyl brom de as the
starting materials. Trituration with nmethanol provided
the title conmpound as a white solid.



1 H NVR (500 MHz, DVBO-D6) 8 0.89 (s, 9 H 3.32 (d,
J=13.29 Hz, | H) 3.71 (d, J=14.35 Hz, | H) 4.10 (s, 3
waolRoodos{s, 1 H 6.90 (td, J=7.56, 1.07 Hz, 1P¢#/U%2080013360
(dd J=8.32, 0.84 Hz, 1 HP87.30 (m 4 H) 7.42 (m 2
7.51 (m 2 H 7.59 (m 1 H 7.86 (d, J=8.25 Hz, 1
90 (dd, J=8.02, 1.30 Hz, | H) 8.06 (d, J=8.40 Hz,
Exam@'é E8 16 (d, J=7.02 Hz, | H NS (ESI) mz 529
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napht hyl ) pr opanoa e titl oun prepare
gel usgtg;é’{é&y iny Rcstaliehexapessas gluaitt piovidgd the mle compound as a

) - 2- benzyl - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3- (1- naph
white é(g%ij propanoate and 2, 6- dichl orobenzyl brom de as the

1H Nm@?@ {Nlﬁl-iﬂHDMS@JDB) ST, I@(taUtpfﬂ)Z\M-ltf‘G mfgt*ih@mN&é :m—lg\@ H®es, 3 H)
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3.97 (mvebiel.04 nEon 8, 689(9"1)1 3*)66_4?0(,de 58,745 344 hlz H H) 6.69 (d,

_ 5 6
J=248H0 F’&,?-ﬁf’éﬁsé, 8.1 80e) HE 76 (e idhe0gR H: 2'ilrse ¢
J=7.4DBaM 09)TLEB (RCFEISR 00 10H BBET (mZryE0ag) ﬁ?:@%s Ib:lzZ 1H)
7.3 7.42 2 H 7.53 . ,
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Anal. da*led {1 C 61,40 ,: it A9BH(ESE)N: 8147 F&dnd: [P 6. 380831,
cal cd for 032HP9012N(r)3 . 0.30 H20: C 69.64 H 5. 41

N: 2. 54 Found: C.69.57 H:5.44 N 2.44. WD 2004/ 099150
S2004/ 013360 -58- Exanple 32 Ethyl
Exam 3g8) 2-cyano- 3- (2, 4-d
tert-ButylRT SR Eecydno-2-nethipl 8-(3-raphtiagRBH24 ) pr opanoate The
(trifluot[éﬂq@ CO %lﬁgﬂpropanga?epared according to exanple 20
NS compdudl rWééﬂp?@ﬂaﬁémdcboﬁmﬁglwénaﬁr@yé Qerm?gﬂtm-sutyl 2-

. Chrorratorah on silica gel using 25% et
cyanoé’c@%aaamhwﬁﬁn s afw@pm’thow)sbemdlpr@n@watel ea@‘orrrib@mdStaan

materidf RecryQaliSaf 9 ethanol provided the title compound as a crystalline
solid. |
mp 150-153 °C;

1H NMR (500 MHz, DMSO-D6) 5 1.25 (s, 9 H) 1.48 (s, 3 H) 5.70 (s, 1 H) 7.29 (d,
J=8.40 Hz, 1 H) 7.46 (ddd, J=8.09, 7.33, 1.07 Hz, 1 H) 7.49 (m, 2 H) 7.58 (d,
J=7.25, 5.65 Hz, 2 H) 7.69 (t, J=7.41 Hz, 1 H) 7.91 (dd, J=6.41, 2.90 Hz, 1 H) 7.99
(d, J=8.09 Hz, 1 H) 8.18 (dd, J=7.86, 0.99 Hz, 1 H) 8.36 (d, J=8.70 Hz, 1 H)

MS m/z 00-E1394P;

Anal. calcd for CpgHa4F3NO3: C:68.56 H:5.31 N:3.08 Found: C:68.36 H:5.24 N:2.96.

Example 34
Ethyl 2-cyano-2-methyl-3,3-di(1-naphthyl)propanoate
A solution of 2-cyano-3,3-di-naphthalen-1-yl-propionic acid ethyl ester was

dissolved in THF (3mL) and treated with sodium bis-trimethylsilyl amide (39ul, 1M in



1 HNW (500 Mz, DVMsO-D6) 8 0.75 (t, J=7.02 Hz, 3 H)
1.64 (s, 3 H 3.70 (s, 3 H 3.97 (m 2 H 4.04 (s, 3
waolrood/o®85¢s, 1 H 6.42 (dd, J=8.70, 2.44 Hz, IP(E-D‘/U52069013360
(d, J=2.44 Hz, | H 7.03-08,- J=8.70 Hz, | H) 46

(dg, J=9.62, 0.92 Hz, 2 H 7.56 (t, J= 7.48 Hz,
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was C{\iﬁéémﬂﬂﬁ l‘é%@i@?h%%f (3%'2% hagherganic dayer- was washed with
blCéll‘bE)héth {'Hé?f BARE: NG BO a%@bo E@%Heand-r%g?éé%&j tQ I){leld the title

ound was prepare ng to exa
compq apatgystalline material.

s3- (1-naphthyl)-3-[2-(trifluoromethoxy)phenyl]pro
mp 18@@5& >as the starting nmaterial. Recrystallization

1H NMRQH@@MH@O@W@AD@}@ ottt ikt 88APAPPHNYG 66 (2 3 H) 4.01 (m, 2 H)
Te0 1o PR RPN 665 e

stalline solid
6.19 (@[\%d)mz ptda J=5. Qgs‘l gH)Z 1.H)67.48,(q3JFlj.55. HE ZH,) 715'HXd J=7.32

4 ddd, .o = 7.
. 1 3354 . 7ot e 9 74 9,0 BB T g0 m, 4 1
8.01 (HzJ=723HHZ( 169) 8110 ((11— ?’rDBHlilz 1lH|)1)8 76&1 4%4 614
stlgz &1%5) 799 =8.09 : 18(dd
MS(E?DJ‘? 836(d J87OHz 1H M nz
f
anel. QIGFIGE 00 %%fﬂ.%% e G
2-cyano- 2- net hyl - 3, 3-di ( 1- napht hyl)propanloate A
lt i on of 2-cyano- 3, 3-di - napht hal en-1-yl - propi oni c
Exam@%l?;g)t et hyl est e)r/ was di ssol vgd in THE (3nL) and
Ethyl 2-cean@6-(8-metrangphenyl)-S-(t captthyl)srobghoate de (390, 1 M
[ 2004/ 099150 PCT/ US2004/ 013360 -59 THF) at, room
tﬂ]’?p\/@%%m@w& tWAS Brepaned @sconshing fo examale hasUsiagsdgmethoxy-

pheny( fbhnasitin B%mfd%aqhb%rﬁ}ﬁé lsgé'ﬁécﬁiﬂlsfé?lr 4 hours. The

reaCti on was quenched w't ml) and was
1H NMR1(40@ MMizt BMSOgP@)y | 0. 35e(t a1=(¥ 08er) 1 B'Hré) @ega(m‘w 20 Hz, 1.5

H) 2,04 88 ELEERT 1) b, P oS BRSNS 0 S v 05
H) 5. 38I(al §=1C.0MNeL G 539) 94€r(ﬂsyabl7'6nﬁz”@*5eﬂ) 8150 (BOJlg%lﬁQ 0.5 H)
676(m 1 H) 6.89 (d, J=8.30 Hz, 0.5 H) 6.97 (t, J=1.95 Hz, 0.5 H) 7.10 (m, 1 H) 7.15
(t, J=7.93 Hz, 0.5 H) 7.20 (t, J=7.93 Hz, 0.5 H) 7.49 (m, 1.5 H) 7.57 (t, J=7.69 Hz,
0.5 H) 7.70 (d, J=7.08 Hz, 0.5 H) 7.81 (d, J=8.05 Hz, 0.5 H) 7.90 (m, 2 H) 8.16 (d,
J=9.52 Hz, 0.5 H) 8.30 (d, J=8.05 Hz, 0.5 H)
MS (El) m/z M+. (359);
Anal. calcd for Co3H2iNQO3: C:76.86 H:5.89 N:3.90 Found: C:75.45 H:5.83 N:3.58
Example 36
Ethyl 2-cyano-3-(4-methoxyphenyl)-3-(1-naphthyl)propanoate

The title compound was prepared according to example 15, using 4-methoxy-
phenyl magnesium bromide. The sample is a viscous oil
1H NMR (400 MHz, DMSO-D6) § 0.91 (dt, J=13.97, 7.05 Hz, 3 H) 3.66 (s, 1.5 H)
3.69 (s, 1.5 H) 4.01 (m, 2 H) 5.26 (d, J=9.76 Hz, 0.5 H) 5.33 (d, J=9.52 Hz, 0.5 H)



| H NWVR (400 MHz, DVBO-D6) S 0.81 (t, J=7.

1.66 (s, 3 H 401 (m 2H 6.19 (s, 1 H) 32 (td,
wQ20040W15A. 22 Hz, | H) 7.43 (q, J=7.57 Hz, 2 HyCTUS2004/013360

(d, J=7.32 Hz, | H 7.62- @@d J=7. 69, 390Hz 2 H
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2 H 5.30 (d, J=9.52 Hz, 0.5 5.38 (d, J=10.01 Hz,
H) 5.46 (d, J=9.76 H, 05H) 550(d J=9.76 Hz,
Examl'ge%?’ 6.76 (m 1 H) 6.89 (d, J=8.30 Hz, 0.5 H) 6.97
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Ths7tnttet COMPPLBY Was prepdeH)actordingdp exarpie H., using 4Hpethyl-

pheny'jﬂgé%ésq‘ri&‘ g "83%#%6%8%@ '333%6@%?% 05 16w(sd(El)

1H NMR Oﬂ*MHﬁ@\)ISOQD@bs Q@mwtfﬁ1ﬂ§lﬁb@(ﬁz z?@tﬁ(s 3H)219
ound: C:75.45 H5.83 N 3.58
(s, 15Eﬂ)hgﬁ[22 (s 15H)4OO (ddd, J=13.85, 7.02, 4.03 Hz, 2 H) 5.28 (d, J‘952 Hz,

05 WS B SAENONPESEN) Lotk AL MIPRIBSE 1, 05
H) 7. oawd Wsi5g1 3-8t e 2 HpRey(d, vm8r88sHeym bt)ahit tigd, JEre30 Hz, 1 H)

7.52 (5, 9 70 o 80-+Peep ) B85 Jm g U by 7o g, 1 1)

8.14 (cfciS J=b.13, t!)3ngQlo(51H)% 79 1_065 J\%\l@) %@ﬁf%gb@gom 0.5 H

MS (Elryaﬂzmg;zd@élﬁmlssao 60 5.45 (d, J=9.76 Hz, 0.5 H) 5.49

sno &l 5800, 00 & B S, el 36 A58 57 g 1.

7.48 (m 3 H 7.58 (t, J=7.57 Hz, 0.5 H 7.71 (d,
Fie: .57 Hz, 0.5 H 7.83 (d, J=8.30 Hz, 0.5 H) 7.91 (m
Exam 8.14 (dd, J=5.74, 4.03 Hz, 0.5 H 8.26 (d,

Ethyl 25End3KE-méth§ipienyB-4-H-haphtayropadedle

The title compound was prepared according to example 15, using 2-methyl-

08 Hz, 3 H)
7. t

phenyl magnesium bromide. The sample is a viscous oil.

1H NMR (400 MHz, DMSO-D6) 6 0.81 (t, J=7.08 Hz, 1.5 H) 0.92 (t, J=7.08 Hz, 1.5
H) 2.13 (s, 3 H) 3.88 (m, 1 H) 4.05 (q, J=7.08 Hz, 1 H) 5.22 (t, J=8.18 Hz, 1 H) 5.62
(d, J=7.57 Hz, 0.5 H) 5.67 (d, J=8.79 Hz, 0.5 H) 7.20 (m, 3.5 H) 7.48 (m, 1.5 H) 7.57
(m, 1 H)7.65 (m, 1.5 H) 7.77 (d, J=6.83 Hz, 0.5 H) 7.89 (m, 2 H) 7.97 (dd, J=8.05,
0.98 Hz, 0.5 H) 8.22 (d, J=8.54 Hz, 0.5 H)

MS (APCI) m/z [M+H]+ (344);

Anal. calcd for Ca3H2¢NO2: C:80.44 H:6.16 N:4.08 Found: C:78.56 H:6.10 N:3.91.



Anal . calcd for C23H21NG3: C: 76.86 H:5.89 N: 3.90
Found: C.75.32 H'5.89 N 3.53. Exanple 37 Ethyl
WQ2anamasB- (4- met hyl phenyl ) - 3- (1- napht hyl ) pr opBOIESE04/013360
The title conmpound was pre@dred according to exanple
using 4-methyl - phenyl magnesi um brom de. The )
@n%je is aviscous oil. 1 HNW (400 WHz, DVSO D6) 6
Exam% J=12.45, 7.08 Hz, 3 H 2.06 (s, 3 H 2. .19
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L d was prepared according to exanple
H)83§g(% Iﬁs? ?Q I‘gé)math | - phenyl magnesi um brom de. The

MS (AE&}iﬁmdzﬁsoa[MHslwus oil. 1 HNW (400 MHz, DMSO-D6) 6

Anal. B8 bt cooB8E Gb2dn Py %%%&é %Qu Zg%gs% 5. §%|_|bl Has

522(tJ818HzIH)562 J=7.57 Hz, 0.5
J=8.79 Hz, 05H)720(m35H)748(m
Examﬂ'eé% 7.57 (m 1 7.65 (m 1.5 7.77 (d, J=6.83

Ethyl Zieya %S(t%ﬂzlio §91 ﬁﬁ%ht%xbh'%(‘r gzgﬁﬂﬁl)@p%ﬁgéf 0. 98 Hz

(Bwiitle Anamoundlvm@rs prapated Hetoring © eﬁam@lws uﬁng 4-f|uoro -(1-

naphtwéagg%gg?gwg Erg?%a@é%ﬁ%\lg%@% V\D 2004/ 099150

1H NMun@ocwaz(@Mm m)rwlo 8§1ﬁ23ﬂH§*B@dﬂ(ﬁfﬁ)@iPﬁ9ﬁ‘0@&%T'7914 3.66
title co re ared accor |ngto exan‘p

Hz, 2 b3 i5ady {d, :ga)r@kﬁ(hjﬂz 0 d‘rh)eé BOrtdbrBRi20eHZ, TS Hp6330e(d; d—a 81 Hz, 1

725/ B8, HPSTAAORAE 0 IR Y ) BePully e o

1 H) 7253(ddd, 46-8(48, 6.89, 1616Elz, 0.5H))7.60 Bh, (1ds H)=R67qnti0.5 H) 7.73

(d, J—%gﬁg 05187(33 (m, 2.5 H) 7.97 (m, 2 H) 8.09 (dd, J=8.30, 0.98 Hz, 0.5 H)

8.13 (dd, J=8.18, 1.10 Hz, 0.5 H) 8.35 (d, J=8.54 Hz, 0.5 H) 8.46 (d, J=8.79 Hz, 0.5

H)

MS (APCI) m/z 398 ([M+H]+);

Anal. calcd for CogHaoFNO2: C:78.57 H:5.07 N:3.52 Found: C:77.65 H:4.97 N:3.43.

Example 41
Ethyl 2-cyano-3-[4-(methylthio)phenyl}-3-(1-naphthyl)propanoate

The title compound was prepared according to example 15, using 4-
(thiomethyl)phenyl magnesium bromide. The sample is a white foam
1H NMR (400 MHz, DMSO-D6) § 0.91 (dt, J=14.34, 7.11 Hz, 3 H) 2.39 (d, J=9.76
Hz, 3 H) 4.01 (m, 2 H) 5.31 (d, J=9.52 Hz, 0.5 H) 5.39 (d, J=9.52 Hz, 0.5 H) 5.49 (d,
J=9.52 Hz, 0.5 H) 5.52 (d, J=9.76 Hz, 0.5 H) 7.17 (m, 2 H) 7.33 (d, J=8.30 Hz, 1 H)



J=9.76 Hz, 0.5 H) 5.74 (d, J=9.76 Hz, 0.5 H 7.51 (m
5H 7.64(m 1 H 7.83(m 4 H 7.93 (m 2 H 8.02
w@ 2040991508 Hz, 0.5 H) 8.15 (d, J=1.46 Hz, 0.5r¢&#/UB2088H013360
(m 0.5 H 8.38 (d, J=8.582Hz, 0.5 H M5 (APCI) mz
380 ([MtH] +); Anal. calcd for C26H2INO2: C. 82. 30

7.50 (1, %5%\}5’6@ B, TR0, 7384120 5 P22NaS 046 50 (X AB'S) 7.84 (q,
J=8. 3c2szr®.r5d-|)37(942 (i, @angrmaphmsym) 8:2d7((t+ Uaaifmmt%@mw)anoa
conpound was prepared accordin 0
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i
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7. 14, 366H22H)537(d J=2.20 Hz, 0.5 H) 5.39
Exam %42J220I—Iz 0.5 H 6.30 (d, J=7.81 Hz, 1 H) 7.25
J=8.05 Hz, 1 H) 7.31 (dd, J=7.32, 0.98 Hz, 0.5 H)

Ethyl 32[141-fiphedyl]H- y7246ya®m-3 (1-nelphthybprophsrthatd =8. 48, 6. 89,

]T(ije tjtlgcgr@pgg% wvas pﬂep;arg% a@ﬁg?dzng t@)e&gng)?e (1,§,H{1§|ng)f -biphenyl

magne%uﬂﬂ drgﬁnde]%egé)amg}e% a“*'h'té’f%m 8012 I(—|;jd8 268(é8

1H NM]RE{409 Mz, Dmso»mcs)vs Am:(q JH08942,(3 M)H.0Y :(mAraH) 5.39 (d,

J=0.76¢R5 D H), SRR IR AL bR nEne feiyro.76 12 8% 1) 5.62 (,

J=10. oa lqzaaﬂ@ réi) ?%z((rmthw)tmmrhhgﬂy ) 153 (hl @ﬁﬂ*‘ftmw QIWHZ 0.5

he title conpound prepared accordi ng
H) 786>(dnﬁ1=%3951'lz,u@|5 nid) 4-94 (rm Bm&ﬁﬁ)(@m&@ Hhﬁgﬁﬁe@ lsl411830 Hz, 0.5
H) brom de. The sanple is a white foam1l H NWVR (400 Mz,
DMSO-D6) 8 0.91 (dt, J=14.34, 7.11 Hz, 3 H 2.39 (d,
MS (APEY) Mm@z 46 ((NBHH); 4.01 (m 2 H) 5.31 (d, J=9.52 Hz, 0.5

. o o3s GB2ig 15 & s gofout: Gl ala e

J=8.30 Hz, 1 H) WD 2004/099150 PCT/ US2004/ 013360
7.50 (m 3.5 H) 7.59 (dd, J=8.30, 7.32 Hz, 05H)772
Examplg433=6.59 Hz, 0.5 H) 7.84 (d, J=8.30 Hz, 05H)792

Ethy! S04 Siphefyi2 ok Ziciind St Aadhuhprdsdionts 1 Xp s, °
Thestitler cénpobad Nvsds pReemed diccOrdilg 46 edampid 18, 8sing. 2-biphenyl
Examg e 4(; . .

magnesium bromide. The sample is a white foam

1H NMR (400 MHz, DMSO-D6) 6 0.73 (t, J=7.08 Hz, 1.5 H) 0.90 (t, J=7.08 Hz, 1.5
H) 3.82 (m, 1 H) 4.02 (q, J=7.08 Hz, 1 H) 5.23 (d, J=8.30 Hz, 0.5 H) 5.31 (d, J=9.52
Hz, 0.5 H) 5.55 (d, J=8.30 Hz, 0.5 H) 5.66 (d, J=9.52 Hz, 0.5 H) 7.03 (d, J=8.79 Hz,
1.5 H) 7.18 (m, 25 H) 7.40 (m, 7.5 H) 7.62 (m, 1 H) 7.82 (m, 2 H) 8.05 (d, J=7.57
Hz, 0.5 H)

MS (APCI) m/z 404 ([M-H]-);

Anal. calcd for CogHasNOs: C:82.94 H:5.72 N:3.45 Found: C:82.40 H:5.94 N:3.39.

Example 44
Ethyl 3-(4-chlorophenyl)-2-cyano-3-(1-naphthyl)propanoate



Et hyl

3-[1,1" -bi phenyl]-4-yl-2-cyano- 3- (1- napht hyl ) pr opanoat
we200he9415¢ | e conpound was prepared accordi ng tBCEXSI0p4/&13360

15, using 4-bi phenyl magn€3i-um broni de. The sanple is

a white foam1l H NVR (400 MHz, DWVsO-D6) 6 0.90 (q,

e e feorndlind s  Msodred a9 ZgurhBlg 15, using 4-

chloropheyl68agnisiudri@ntide Hehe 8atpld is7a éﬁcKyT%il.l H) 7.7455(m
H Nl\?%%aé%@( IS belis"D.48, (4218180, 5768 Hand BB.4B (5. 1.5 H)
250 8 94O 1 ), M ABS AT WL 0

583 (oL s-mgﬁdana 5 @)@9840H/s8.79 N2303BH) Earmi el 9 E2Bym, 1.5)
7.39 (G330 iy B0 e R SRRk SRR A4reEainy

MS (ARSI e g+83-Pi m‘zgnyl magnesi um brom de. The sanple is
( V\}nten\]‘g’oa1 S 5300 VHz, DMSO- D6) 0.73

Anal. ﬂﬁqdﬁﬁ% 18_0@% C07@ (-4 98 I; ib@&ﬁzounﬂ @711)563514295(M3 65.
1 H 4.02 (q, J=7.08 Hz, 1 H 5.23 (d, J=8.30 Hz, 0.5
H 5.31 (d, J=9.52 Hz, O.5H)555(d J=8.30 Hz, 0.5

Examplp 45. 66 (d, J=9.52 Hz, 0.5 H) 7.03 (d, J=8.79 Hz, 1.5

Ethyl J@l%[égbgéh%gwh%&ﬁw ! -na@ntﬁ'@p&rwgn@ )H)mz b

; 2 -
(T[I'IML A"Eiéfe%: gu ugcgahﬁ% &@ga@@'&lﬁ&‘d@mgctﬁ ﬁ.glégﬂﬁﬁ 12 l;/smg 2

(thlomgwb)pbﬁnﬂrraaa@wum QmwaﬂoTtae (s?gmmp heth aplisior Wi 6@@@ WO

1H NMR X080, UECEDE) o) P47 106, 1 8287 1l b3 MR . 2 1)
5.36 (@Wﬂgﬁ@mﬂ 5 Hﬁml(d{m@ WHE-‘O 5_ 55%"5)@ eJ-'935th*zt 0C5<17‘|) 5.60
(A, J= T3 Hap 0 SM7 580, ) 7055 (2 1) 8526 JT6§3HI'Z40 811785,

J=8. 30(H‘z 4 5%@ 9122(ng02 g&ésﬁﬁgngg’s@ égdg %ﬂg c’r.%ﬂgg_ 25

MS (AHEI) m/zs[l\myH}» @®7&§)m 1 H 7.28 (m 1.5) 7. 39 (t,

Anal. GIH B Mo NGlsy CIR STBS N5 AR o5 1T 86 s 88 N:3.56.

Example 46
Ethyl-(RR,SS)- 2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoate

A solution of 2-cyano-3-(2-methoxy-phenyl)-3-naphthalen-1-yl-propionic acid
ethyl ester (205mg, 0.57mmol) in THF (10mL.) is cooled in a dry ice ethano! bath. A
solution of KHMDS (1.04ml, 0.68mmol, 0.66M toluene) is added dropwise. The bath
is removed and the reaction is warmed to room temperature over an hour. To this is
added methyl iodide (162mg, 1.14mmol) and the reaction is stirred at room
temperature for 30 minutes. The reaction is quenched with 1NHCI and is diluted with
ethyl acetate. The organic layer is isolated and is washed with saturated bicarbonate
solution then brine. The organic layer is dried with Na,SOQ, , is filtered and
evaporated to a solid. Chromatography over silica gel (20%ethyl acetate/hexane)
yields the title compound as a solid. Recrystallization from MeOH yields the title
compound (80mg) as white crystals.



Anal . calcd for C22H13CINO2: C:72.63 H 4.99 N: 3.85

Found: 0:71.56 H 4.95 N: 3.65. Exanple 45 Ethyl
WQ2ayarasB- [ 2- (et hyl t hi 0) phenyl ] - 3- ( 1- napht hyP¢PpUSImas 13360

ate The title conpound was 6gr-epared according to

exanpl e 15 using 2- (thionethyl)phenyl magnesium

roghae. oJhe sanple is a sticky white foam1l H NWVR
mp13?4%g]3§/§z,&mo D6) 6 0.91 (dt, J=16.23, 7.14 Hz, 3 H)

1H NMRO@OOMMH, DM S®-BB) (8, 0.759t 52108 142,53 ) 5.6‘53(383 H) 3.98 (m,
. J=9.76 Hz, 0.5 5.56)9§d J=9.52 Hz, 0.5 ZDQ 5. 60 27d,
J=17.75%:16.03, {28, 6]@%2, 2 FoA.0f (533 1) 5:88s IH)H.8 (W, 7=7.50, 1.10

e (7 O TR 0 S0 0 200018, 97 1
7.58 (CQAPCFD. I8, Z7 J4mtHE,+1 (13Y )85 Ahal/=8.64l idd, fiod) C283H2AN0RS)) 8.03 (d,

73,57 H5.64 N 3.73 Found: C 73.58 H 5.88 N: 3.58.
JJO@Z'&n%% 46 Ethyl - (RR SS)-

MS (APCIY AP {M+HP= [BEdoxyphenyl ) - 2- met hyl - 3- (1- napht hyl) pro
panoat e A sol ution of

Anal. caleq fardCaHeN et Gaxy 1D Hehi2 N:3. Fabavndl €77105 H:pR4pN S 4.
ic acid ethyl ester (205ng, 0.57nmol) in THE (10nl)
is cooled in a dry ice ethanol bath. A solution of

ExampeM?S (1.04m, 0.68mml, 0.66Mtoluene) is added

Ethyi G R arean ey SR Lo Bheny- Crampiheigpanoate
e dtieiomypourtt isl ®ré P8 %rormh- i@?ﬁﬁb%-@?ﬁﬁeﬁtﬂﬂsﬁ IBABA-bRBNYI)-3-
Is stirred at room tenperature for 30 m nutes. The
naphthalgr+irdrprogiogife nrgid detiy restenrmcostingi o dexample Wit hThe ftitle
- T LG ;s isolated and i
compi HiShgl o e BARRAL ok AXRIopS | 201 0 0 and 1
mp 158¢156°C;The organic layer is dried with Na2SO4 , is

il lid. Ch h
1H NNl 6368 fih 2 DS EITe 015 todar DBuhed e T ok BB W7 (s, 3 H)
N g e . :
2.9 (i) 2 SARGYTIEY. 7 A6LUCT oUEEUSNEL! ik 200 LETF Fho
1 H) 7\89 (2i0l) 40231 3034 ER, USAPD4BAUB3E6.53,61496 ix, PI4) B-5B36d5J/=8.05,

o0 1 111EE T 4905, A5 8y By b7 i 5 .

J=0.54z, 2H) 4.05 (s, 3 H) 5.81 (s, | H 6.83 (td, J=7.50,
1.10 Hz, 1 )—%37.16 (dt, J=7.87, 1.56 Hz, | H) 7.26
MS (APGH) miziMeHl])+ 1890 Hz, 1 H) 7.46 (m | H) 7.58 (dd,

Anal. %lajngu f&gzigﬁg\%@% é:?'\@f 5§§ﬂ§fh:§9q‘g3f=§&n&!zc:7'3.§? H'5.8% N:3.55.

Example 48
(RR,SS)-2-Cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic acid
Ethyl-(RR,SS)- 2-cyano-3~(2-methoxyphenyl)-2-methyl-3~(1-
naphthyl)propanoate (12.42g, 33.33 mmol) was dissolved in 100 mL THF to which
was added 2.5 M NaOH (18 mL). Reaction mixture heated to reflux for 8 hrs,
allowed to cool and stir overnight. The reaction mixture was acidified with 1 N HCI,
taken up in ethyl acetate, washed with brine, dried with MgSQ,, filtered, evaporated,
and recrystallized from ethanol to tyield 11.44 g the title compound as a crystalline
salid.
mp 229 °C (dec);



M5 (APCl) mlz [MrH + (374); Anal. calcd for C24H23NCS:
C77.19 H 6.21 N:3.75 Found: C: 77.05 H:6.24 N: 3. 74.
wE@aphase7 Ethyl PCT/US2004/013360
(RR, SS) - 2- cyano- 2- et hyl - 38p2- (et hyl t hi o) phenyl ]-3-(1
-napht hyl ) propanoate The title conpound is prepared

1H NG AT BN OB DYoo S AT T2 67t 680
J=7.50, 01I ?gaﬂmggﬁglﬁ S?1T(@1e| UtV|6© 1csmp|9um 5).7519@@. ne8izeso. 98 Hz, 1 H)

723 (TS b o o A g Ee R S o H T 8 90 S0z, 1H)
2 5.81 7.11 (t
799 (P HEDTIE 2P0 )00 6. "3 sr, Y as e, 1

MS (APCIWM(H844J(-HI9; 1.34 Hz, | H) 7.48 (dt, J=6.53, 2.96

O N L I

H:5.6BNIp76d,  J=9. 52 Hz, MS (APCI) nfz [ MrH + (390);
Anal . calcd for C24H23N(128 C.74.01 H:5.95 N: 3.60
Found: C.73.97 H 5.91 N 3.55. Exanple 48

S) - 2- Cyano- 3- ( 2- net hoxyphenyl ) - 2- et hyl - 3- (1- naph
Examé Eaﬁ propanoic acid Ethyl-(RR SS)-

(RR SS)eghﬂyanﬁ -3-22-isephopytpivemyl }-2-rae tingt-83(l -riphthyl)propanoic aC|d

ORI RRERK CONE 0 W TP

naphtlmwép@rﬁbaﬁwgge NSl msr@a‘séWea @ GHITIS (40RL). Oméi sample

cool and stir overnlg . The reaction mxture
was traeﬁe@| witle drifiareaaetic aeid (A0Mmih @nduyas stiged for adéwseThe mixture

s oSSR A er SRR A0 LA rayiea e

title compcnm@ass biteipowaleronpound as a crystalline solid. np
21%\/& %})gec) WD 2004/ 099150 PCT/ US2004/ 013360 -65 1H
mp MHz, DMSO-D6) 6 1.62 (s, 2H)405(52

1H Nl\ﬁR égoéfMHJz m@s‘ﬁb)(g . 33{67J5@72314 ng 17 k‘% ]~6187 Hz, 3 H)
1.52 (a, HH) 2976m( dH 5168 (8,11 Hl) 7725 Km, ZIHW 32. (1) 4=m 22, 2—1)21 Hz, 1 H)

71 5ot 138 4 2 M TR B8 6 o o
J=7.71,1.07 Hz, 1 H) 7.87 (d, J=7.79 Hz, 1 H) 7.99 (dd, J=8.17, 0.69 Hz, 1 H) 8.05
(d, J=7.63 Hz, 1 H) 8.46 (d, J=8.70 Hz, 1 H) 14.01 (bs, 1 H)

MS (ESI) m/z 375 ([M+NH4]+);

Anal. caled for Co4Ho3NO,: C:80.64 H:6.49 N:3.92 Found: C:80.75 H:6.54 N:3.87.

Example 50
(RS, SR)-2-Cyano-2-methyl-3-(1-naphthyl)-3-[2-(trifluoromethyl)phenyl]propanoic
acid

The title compound was prepared according to example 49 using fert-butyl
(RS,SR)-2-cyano-2-methyl-3-(1-naphthyl)-3-[2-(trifluoromethyl) phenyl] propanoate
as the starting material. Recrystallization from ethyl acetate/hexane provided the title
compound as a white solid.
mp 220 °C (dec);



Anal . calcd for C22HI9NG3 @ 0. 35 H2O C: 75.13 H 5. 65
N: 3.98 Found: C 75.16 H 5.61 N 3.76. Exanple 49
W@ RR48B15@- Cyano- 3- (2-i sopropyl phenyl ) - 2- met hyPEBUS05613360
pht hyl ) propanoi ¢ acid A saé®te of tent-butyl
(RR'SS) - 2-cyano- 3- (2-i sopropyl phenyl ) - 2- met hyl - 3- (1-

BRI AR o7 i, 8RB e 350 5% o0 m 2

H) 7.90 r(m‘ prz%qagrt(d cjarod HAOM) a8d (4agy=8t7A0 H2d1f+q’)r 848 (d, J=8.09
ours, The mixture was evaporated to a solid
Hz, 1 ‘ﬁe‘t‘} H8t(s1 1At i on from ethyl acetate/ hexanes provi ded

d as white powder. np 214 C(dec); |
MS E%DERA%Q%(SS @Wﬂ%ﬁlﬂ} D6) 8 0.33 (d, J=6.72 Hz, 3 H)
Anal. chlcdrfof @G ooBirdfsROHE:6R98)H:4 2 151:3.65 Fdulr: 2.65.28M1:4120HN:3.61.
5.68 (s, 1 H 7.25 (m 2 H 7.32 (td, J=7.22, 2.21 Hz,
1 H 7.41 (dd, J=7.33, 1.22 Hz, 1 H) 7.47 (t, J=7.71

Examd-g51ll—|)758(mll—|)770(td 3771 1.07 H, 1
J=7.79 Hz, | H =8. 17, 0.69 Hz,

(RR, S@) Bsn@ﬂ 5. pmanqrév(zeaempxmhwyl}ﬁg(é r(aphtbwmmgan@lc acid

c aﬁi@#) E@JM 3%@5 I\ﬁég) 5@%2 E{Zé éﬁ'@ téq[%wg&%sou n}f%' tert-butyl

(RR,SS;—B{heTﬁyI-E@:.yéﬁo-lﬂ-@ BiéthoxypheplyB-B0 -naphthyl)propanoate as the

st 5 ), N i iR DA i CE whie

solid. prepared according to exanple 49 using tent-butyl

RS, SR) - 2- cyano- 2- et hyl - 3- (1- napht hyl ) -3-[2-(trifl uor
mp 23&'@13 }) phenyl] propanoate as the starting naterial .

1H N“’Fﬁﬁ?‘?w@y BffaShe 02E1 ] (SFERRI. EA55P IS i ae 1z, 1

) 4. ON‘@ 2@@‘9/@993(501 W@Wi 9$m4/=@15§6@ 69-188, 1 H‘) NYR (6509‘7 18 2.29
Hz, 2 1 51605 P 1 Tt 3bron 2 1 i o 2 L otard 7 84 (@
J=8.28ljz01 ) #88 (dTuR18Ra 75 10, PriB.Of (adfirde, 188 Hz P H) 818

(d, J=Tctd &1k, fidd) C22HL6F3NC2: C. 68.93 H 4.21 N 3. 65 Found:

ms ESH a3 i 3- 6L

Anal. calcd for CogHosNO3 . 0.30 H20: C:78.78 H:5.57 N:3.28 Found: C:78.84 H:5.50
N:3.28.

Example 52 Part 1
terf-Butyl (R,R)-2-cyano-3-(2-isopropylphenyl)-2-methyl-3-(1-naphthyl)propanoate

A sample of tert-butyl (RR,SS)-2-cyano-3-(2-isopropylphenyl)-2-methyl-3-(1-
naphthyl)propanoate was dissolved in methanol and was resolved by
chromatography on a preparative HPLC system using a Chiralcel OD (25 x 5cm)
column and 8:2 methanol:water as the eluant. The title compound was the first peak
to elute. Recrystallization from ethanol provided the title compound as coloriess
crystals
[a]p®® = -439.8° (1%, CHCl3);

Example 52 Part 2



Exanpl e 51
(RR, SS) - 2- Benzyl - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3- (1- naph
wao boopprispanoi ¢ acid The title conpound was prRPEEUSIN04/013360
according to exanpl e 49 usbhg tent-butyl
(RR'SS) - 2- benzyl - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3- (1- naph

tertouy {3 S BIAE 3E R b PR M S eSS e b e
Jolel @ltlti g@%rﬂﬁggﬁé&s%hel Hebbitd ([5%@(1gb|ieluwf3ﬁ @ﬁémﬁleZ 581 part 1.

Recrysgtglhzegthq’ frgn*ome(c@anql pp:gvu@e@ q tide cgmpoggd a5 @gjgl)lflﬁss neggles.
e 0 2.29 Hz, 2 7.18 (d, J=8.25 Hz, |
0" +M74%§Ct H§H§§%’)7 47 (m 2 H)H)7 57 (m( | H 7.84 (d,
J 825HZ 7.88 (dd, J=7.18, 2.75 Hz, 1 H) 8.01

48 1 68 Hz, 1 H) 8.18 (d, J=7.18 Hz, 1
Exam%%?ec%?f; Tz 422 ([ MeH +)H) Anal . E:al cd for C28H23N|_G|)3 .
ten‘-buI%{l @ Qg@cyﬁﬂ %u(@mﬁtr%%héhﬁ %&n&ﬂﬁm@ (1hdghtRd)stopanBate

l e 52 Part ten
CRsRmMte cqfaiﬁﬂ Butyd- (n%ﬁr&)@fcmmawg rRethexppheyl-2-maifiyl-3-(1-

nephtr RS RERE T hEo o GO iy RIS 20k, npps 5 rpsoived by

chroma@glré;isw bpr@naepatawbalanCsmltwduéingn@tmrmbelaom (&8 X 5cm)
ronatogra

resql ved b p parative HPL
Columrée@a&f ngrwﬁreraﬁ%@e %ﬁaretz @%nyomeepn%waa%n@esﬂrgt peak
to eIut@EtFt@&%taYl%ﬁbn aﬁoﬁwhétr@n%ﬂyovﬂéé tht tife COMMBUHY W8Scolorless

first peak to elute ecrystallization Trom
CWStalét hanol provided the title conpound as col orl ess

439.8 0% CHOI3): Exanple 52 Part
[odo™° Cr‘%%% fﬁ%%%%ﬁcw US2004/ 013360) - 67 ?gftebutyl !
1H NMRS@O Rmzqméblc%'asqp@@ lg Pb@lnaéx%% thzbaé(é% 310578 (s, 1

p ropa no te tlt e COo oun
H) 6. 85étdodew@a|a %Hzl, Gthb) 7. me(dawrﬂ 85534z, fal) 722 (dd, J=7.71, 1.60 Hz,

1 H) 7R o 62 p b B HEE B P48 LS P 0B 1 e ag . 1 1)
7.87 (0768315 Hzxamp) ﬁ.QQQnP@f H) 8.08 (d, J=7.18 Hz, 1 H)
Anal. calcd for CgsH27N03: C:77.78 H:6.78 N:3.49 Found: C:76.93 H:6.86 N:3.47.

Example 53 Part 2

tert-butyl (R,R)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoate
The title co;fnpound is the second peak to elute in example 53 part 1.

Recrystallization from methanol provided the title compound as colorless needles.

[o]p?® = +272.0° (0. 5%, CHCl3);

1H NMR (500 MHz, DMSO-D6) & 1.03 (s, 9 H) 1.63 (s, 3 H) 4.06 (s, 3 H) 5.78 (s, 1

H) 6.85 (id, J=7.48, 1.07 Hz, 1 H) 7.17 (d, J=8.25 Hz, 1 H) 7.22 (dd, J=7.71, 1.60 Hz,

1 H) 7.26 (ddd, J=8.63, 6.95, 1.68 Hz, 1 H) 7.48 (m, 2 H) 7.62 (t, J/=7.48 Hz, 1 H)

7.87 (d, J=8.25 Hz, 1 H) 7.92 (m, 2 H) 8.08 (d, J=7.18 Hz, 1 H)

Anal. calcd for CagHo7NO3: C:77.78 H:6.78 N:3.49 Found: C:77.31 H:6.86 N:3.48.

Example 54



tert-butyl
(S, S)-2-cyano- 3-(2-net hoxyphenyl ) - 2- net hyl - 3- (1- napht h
w@ kjoproggaanoat e A sanpl e of tent-butyl PCT/US2004/013360
(RR, SS) - 2- cyano- 3- (2- met he®§phenyl ) - 2- et hyl - 3- (1-
napht hyl ) pr opanoat e was di ssol ved i n net hanol and was

(AR SRR SRR AP ORISR EIPLC,

ylcarbomyl}mopanevatrdae as the el uant. The t|t| e conpound was

é?%a%g é\f/‘PE%&ﬁ gﬁmefb' n%St al} ieé?il onh&a@)@mpano'c

acid( 1%'92/828395 rﬁmb%'éas cns%%%/e%n (noz @Wﬂlﬁ) N Mé‘%&?gﬁt of DMF
63
was apigie@ tpgthes reaption) n"@\tg& (t(axalyl—ahlmadel(i%m wal., B4H)2 mm@l) was

dded%ig\g&( ﬁé gggtlcé%m%t%%%/a%d%g %ﬁﬂh{ll%) th}g%%%utlé @ gas was
observ'édgz The réa&'hdg riaigturg Ws;@f&ﬂ;l/_élﬁlbaltéé&oiﬁefllﬂbc L‘hleszc?oled and
7. : , J=7. , 1 cal cd for
evapofgiato BUEL. elurrie e Bidpg 30hhipiaasiRl: MELs Was Avapated to
dryneé(§ 3.Thée acﬂxéﬁ@n@ef’@aga@lbs@vé@% M%L %HFC% and placedh under

- 2- cyano- 3- ( 2- net hoxy 2- met
nltrogeﬂ ) b’r@ﬁ@ﬁ@éﬂté flapitepipetazine dﬁgoéﬁcﬂl r@mqi)awgecdmpl kn 200 mL
t I f
CH.Cl} nﬁle}J rﬁlr%r\?/ng;%) ’[ﬁlﬁe rIP«?cf tgo%glonﬁﬁlﬁéy%%oaééo' g@%fggglc aidunt of
DMAPnaedItaethyla[rahDZ(Sl 4122 11033 51%10[}1—0 I8 acid ¢hidhifRe sblion was

added,_ﬁlo@ly%E%Det?rreq_dn 3@% apgoall}_o'&ue];{ e(af’t @yeﬁlﬁghtl fEﬁr(whlfg water

was ad@’ed \ie&h@%élﬁlod rrh&tu?e 221 r(éjdgga}nﬂ la}ﬂar vﬂasﬁ@ebgrateé ald washed
(ddd, J=8.63, 95, 1

26
with br;rne@,zdr(qd onnM@@% flh]erequ ev;ap@vat@g to Jdmnggs |.Qnd pun)‘led on silica

el (5% dfpRiglmelndey oifarids s B Btk b 778 [ o e tite

compadung. ak8a whiteaiophe 54 WO 2004/ 099150 PCT/ US2004/ 013360
- 68
(RR, SS) - 3- ( 2- net hoxyphenyl ) - 2- met hyl - 3- (1- napht hyl ) - 2-

1H NMmmermmr(DMs@L@ néksorlxgs)(ar @nauswsrru%)e 7(§§<Sm 2Hg 7. 78 (d 1H,
yano- t hoxyphenyf )
J=8. 25; bzbﬁaﬁ&(ﬁ: 1%@#(4@@ 241dm, @), Y. %@ddngsdwga lrlzx 1 53 Hz),

712 (ot 5 T HELI. Gl o BT T, 5546 Ho)

5.99 (sth ) 4\88s(s, 3HIJ 844! (by| #H), ThE2 (I8 EH )P R.58 e )\WasD9 (s, 3H)
MS E§) 81*&M+H]n$> nore evol ution of gas was

Anal. calcd for CosHa7N3O, o 0.20 H.O: C:74.95 H:6.95 N:9.80 Found: C:74.73
H:6.72 N:9.68

Example 55
(RR.SS)(3-[4-(3-chloro-2-methylphenyl)piperazin-1-yl]-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile)

A mixture of 2-[(2-methoxy-phenyi)-naphthalen-1-yl-methyl]-2-methyl-3-0x0-3-
piperazin-1-yl-propionitrile (442mg, 1.05mmol) , 1-chioro-3-iodo-2-methyl-benzene
(258mg, 1.02mmol), NaOtBu (140mg, 1,.45mmol), Pdy(dba)s; (27mg, 0.029mmol),
racemic BINAP (39mg, 0.06mmol) in toluene (6mL) in a Carius tube was degassed



observed. The reaction m xture was rapidly heated to

reflux, then cooled and evaporated. 50 niL tol uene was
wa@odwedoase the reaction m xture was evapor at edP€DUS2004/013360

dryness. The acid chlori de69was di ssolved in 500 niL

CH2Cl 2 and pl aced under nitrogen. In a separate flask

with R8T e, Mind S PRakl AUE dn uf e PReBled RiChRALp0") for 21

hours afille sampletvedsy tooled mdilntedofvith dropnacdtates (3ome)Tiweshed with

brine. {idh Gl o Ed: v Neze e (T i donegnliplhda an ol
ChronigtofRiHy ¢l &fligh @Bl udhber5Msshrowi §éetat/@ﬁ1e%ﬁ%dpr189idb§ea foam

. reaction mxture. The organic |ayer was separated an
which weah secrygiallizesr fre@, et egetalethengserio piavias @80mg  of the fitle
urified on silica el (5%
comp%ﬁ%%%b%@@?ﬁg%gﬁﬁ% RO 0. 506 Et3N) to yi eld 7. 26
"H NMR @00MHz(DM$@-D8)R8p0.90d dad Ha Wizt faHHRM 8EL g;H, ;b_it\z, P80 (d, 1H,
o M (DNSODG)Fi 6 7.95 (d,_1 H J=7.18 HZJ, . 85
J = 8.24412), 7.98 (t dH. 1) 7 7.63Hg), F642m,.21)62.23 (dta 1H, J7=8.50 1.53Hz2),
7: : 146t d,— =
14 (1 70 S, 1) 0,80 £ i < B4phipl { ofl 80 7238 (0h), 1.04,
(s,3H)1 M (BS)) nBz B38({{M+H]H); Aral. £alddzor CRHCINGO.! G:3.66 H:5.99
. 00 (Sm. : bs,.4H), 2.62 (bs, 2H), 2.55 (bs,
N'7'8142156’9”‘§-.%3§(% H%é} '%24(655?'3 Troa1d ([M+||:|]|) Y): Anal .
cal cd for C26H27N302 0.20 H2O C.74.95 H 6.95 N 9. 80

Found: C:74.73 H:6.72 N 9.68 Exanple 55 (RR
Examig)qo3Pait 1 3- chi or o- 2- net hyl phenyl ) pi per azi n-1-yl]-2-[ (

(RR S P ORI oM 2 ety 214 Gemethyiphenyigingrazip-1-
yllcarhainyi}ti3-é1-oaphthyl)propanenitrile

A SRR RS St eifori phefieifi Fhadnalen-
1-yl-propitimarelcid (1.2gCB4PIena) ii@@‘?‘l?f&@lﬁ#\%{')is RS Qvith( @(MWQW% drops).

1. 02nmol ). NaGt Bu (140ng, 1,. “Pd2(dba)3 (27mg,
Oxalyly chlesiden(-4mly, af S@MmMel)NisP addedy drapwisemt Yorder el cemeol gas

: ' [ ] 200 150
eVOIUtWL%éZrBB% g%%s%%om% W t argﬁsg%\{@nt %béégv\%g g’eg?ﬂeu&( for 5
minutesndl g sokdionnisacqniethetiteedHE is buaporg8ad)n fvacu@land the solid is

. hour.s. , The .sanpl cogled, diJuted with.i r opyl .
cissor(913: ) BTETE GUR0 08, EPangtlelt 1A S SPRECBMcoaure i
repeat@dl tiiced Viie bBidEMoride lis aissehaadincaibsierdmat et GOML). 1-o-tolyl-

romat ography on silica gel using 15%.i Ssopr

piperaging: BYQOrRBRHRLB PG, dbd | B LR EYSiangr DMAR are 2dded to
the scgg%én%%g?éc%iﬁéqy\lisff lfigfb%»k}éb By &h&t GopHAN &ddid ¥f FEA (1.1mL,
7.84mmol). The reaction is stirred overnight. The reaction mixture is diluted with
dichloromethane (50mL), washed with aqueous HCI (10mL 0.5N) then saturated
NaHCO; (10mL) and brine (10mL). The sample is dried over NaSQ,, filtered and
concentrated in vacuo. This provided 1.7g a tan solid.

MS (ESI) m/z 504 ([M+H]+);

Anal. calcd for C33H33N302: C:78.70 H:6.60 N:8.34 Found: C:78.51 H:6.85 N:7.91.

Example 56 Part 2



conmpound as an anor phous white powder. 1H NWR

500Mz(DVMBO-D6): 5 7.99 (d, 1H, J = 7.18Hz), 7.88 (m
wWQ@Re{o4/099180 (d, 1H, J = 8.24Hz), 7.55 (t, 1 H, POT/ES2004/013360

7.63Hz), 7.42 (m.2H), 7.23Qdt, 1 H J = 8.56,

1.53Hz), & 14 (m 4H), 7.12 (brs, 1H), 6.80 (t, 1h, J

(33)'%§Zfé§ﬁ@xxpgfe@ﬁgéﬁrgﬁ&}%{%-g-gﬁ&hg@bga%} ?pipeﬁasziﬁyw&rbonyl}-

3-(1-NGPRHBAGIHEIRNIEIET3. 66 H 5.99 N.7.81 Found: C 73.98
6. 33 N 7. 46,

Rieraragve] el oy FHarAS - ODreom. fn £%mataangiyater of

RR, shs 3l théﬂ?fo& eriyl)-2-methyl-2- thyl -
( {l ( bonyl fib r;{yl)napht hy { §)aﬂ’een'f'¥ Pthyl?’Q{)'g%ra&tlr} gn
yl]cartgqnyl} 3 -(1- nap thyl) propanenrlne prepared in example 56 part 1, provided

S - | \s.2- et hyl - 3- napht
570 ek e dmBui s s FRG UK BT S Rt Sbiiedol M ethanol
/hexaiid pndvided off vehditeecrysiadlsh DVF (2 drops). Oxalyl chloride
17&0 ﬁﬂ, ~4.60mmol ) is added dropwise in order to
mp ?1 q:’ gas evolution; when the gas evol ution stopped
[elo 25Eh.688q* L{ti%orCH@F;leat ed to reflux for 5 ninutes. The
lution is coo the THE is evaporated in vacuo and

H NMRdiQOMHd (DMSQHDS30b ed9 i(d, dry J ol TPz}, 1837189) (andH J = 9.78),

7.87 @V?E@ THOA818. hpb aadh 3 Bectiided 45 ¢ R Leflyohi), 7.42
i ¢f2|30{10mﬂt hang dHOML)7. 1411191 Mﬂ)¥b oP(tPai-AZj aer. .18Hz), 648 (brs,

rochl ori de (830 a crystal
1H 6a¥% (tatided —tb48Hﬁ&a méiz Usi i).ot. OédB@H)TBlaﬁ (tu’s,fB)le @88 (brs,3H),

h se addition of TEA (1.1 nL, 7.84mml).
222 (gf,’?’g{)fg'ac %‘MIS stirred overnight. The reaction

MS (B8l xmndz:e504s([di+-HJ+ed wi th  di chl or omet hane (50mL),

Anal. SlRier Cobinfoind 851 LGOS Sty 28148 B 6a N8 28,

over NaSO4, filtered and concentrated in vacuo. This
provided 1.7g a tan solid. M5 (ESI) mz 504 ([ MH| +);
Example6 Padl3d for C33H33N302: C: 78.70 H: 6.60 N: 8.34

RSt s g BRI BRI Warvony-
3~(1-nggisthyBp(dpameniidbey phenyl ) - 2- met hyl - 2- {[ 4- (2- net hyl pheny

The %)Céﬁa pé.%ﬁi ﬁng'rr% St HBLEL deseiiked i example 86 part 2

| 2 %
prowdé@hgi ??g rrgﬁt}g?( ytgﬁ%pdmrﬁrf; ?ﬁ@l@&?@‘dﬂ%‘h@h ﬁf)m (e'ﬁ%mo?/hexanes

S

yleldegweﬁbl 9 pPYEeRazi n- 1-

mp 17gli-,€6a$@onyl }-3-(1-napht hyl ) propanenitrile, prepared in
exanpl € 56 part 1, provided

[o]p™ = +184.1° (1%, CHClg);

Anal. calcd for C33Hz3N302: C:78.70 H:6.60 N:8.34 Found: C:77.93 H:6.63 N:8.13.

Example 57

(S,S)-3-(2-methoxyphenyl)-2-methyi-2-{[4-(3-methylphenyl)piperazin-1 -yllcarbonyi}-
3-(1-naphthyl)propanenitrile

The title compound was prepared according to Example 2B using racemic
(RR,SS)(3-(2-methoxyphenyl)-2-methyl-2-{[4-(3-methylphenyl)piperazin-1-



570 ng of title conpound as the first peak to

el ute. Recrystallization fromethanol /hexane provided
wobtdosmbaise crystals. np 175-177 C, [alp 5 = - 1B8I/USHUG/013360

CHCI 3); ITH NWR 500I\/Hz(DI\/BO7lb6): 8 7.99 (d, 1H J =

7.17Hz), 87.89 (d, 1H, J 9.78), 7.87 (d, 1 H J =

yI]carb%anXg%'Hm;BQ@@I)E)FBp?}][beHﬂg fs( {ﬂ@?ﬁ%ﬁnﬁ ﬁﬁa’ér&%‘l é—&r;/gtfﬂization
from etmanaligtheyiclfedtwhite etysthlss 7. 18Hz), 6.48 (brs, 1 H),
. (t,1 H J = 7.48Hz), 6.02 (s, 1 H), 4.01 (s, 3H),
mp 103: {5 ‘tLjrs 3. 2,68 (brs, 3, 222 (3,3, 1.65
25 504 M-H] +) Anal . c or
ledo £S1$5&)QN§12%EQH7C8|§170 H: 6. 68[ N: g“ 3)4 Fgﬁnd: C?:: 78. 33

HRMSHCalogb fan: BOQ €33HERSN, dheenPand.6d4; Found: 503.257277
(R, R) -3-(2-nmet hoxyphenyl ) -2-net hyl - 2-{[ 4- (2- et hyl phen
yl ) pi perazi n-1-yl ] carbonyl }-

Exam@e(58 napht hyl ) propanenitrile The second peak fromthe

(53 B-h BedinedTogngryighigeraid b auna methaxyphenyi) i
/'h | ded
rap R S SRR heanes i el ded &
igtronAﬁb(S Sd%wano&-(mmmpaenm -Z28n&hyH3éaghithalen-1-yl-

wono i A Syt f o3P s (SR oo

Oxalylybl)lpruﬁer(@z16ml WS‘D&ﬁh@ﬁ)/hé -added dropW|se in order to control gas

Th
evolutigpe i {36 D PHOUDGN ESXaRRAS 105 Saliken FaCERLEA 1o reflux for 5

m'"“te‘sRF“)‘%E’SSE‘J'Sﬁ.'%E‘%*%’%@&?‘%%%é%f(fé%%w%o"d :

dissolwed dardiyniolyerss (15miphang| gyammpateehite ra | solids Thie procedure is
repeatﬁ{j r{%%] J ;[Hﬁt??&@aéé“lﬁé: \rk% c{l%'@'éhfﬁéfﬂighl%%&%ﬂ@@@5(1&mL) this is
added[ta]« s9l@forr of 145, intdtPoxEpaeayl)-p igal c'd for 1.00
(305mg,3‘r%%l\lr3n%o 2?1%0; cr?fgtgl %%4DMI;\OF§J?n dlchqgrozrr?ethane (15mL). This is
followed by the dropwise addition of TEA (0.6mL, 4.27 mmol). The reaction is stirred
overnight. The reaction mixture is diluted with dichloromethane (50mL), washed with
aqueous HCI (10mL 0.5N) then saturated NaHCO3; (10mL) and brine (10mL). The
sample is dried over NaSOy, filtered and concentrated in vacuo. Chromatography on
silica gel using 30% ethyl acetate/hexanes provided 510mg the title compound as a
white solid. Recrystallization from ethyl acetate/hexanes yielded colorless needles.
mp 186-188 °C;

[o]p® = -153.91° (1%, CHCls);

'H NMR 500MHz (DMSO-D6): & 7.96 (d,1H, J = 7.33Hz), 7,86 (m, 2H), 7.78 (d,1H, J
=8.24Hz), 7.53 (t, 1H, J = 7.94Hz), 7.22 (t, 1H, J= 7.48Hz), 7.12 (m, 2H), 6.79 (t,1H,
J =7.49Hz), 6.01 (m, 4H), 4.01 (s,3H), 3.68 (s,6H), 3.05 (brs,4H), 1.63 (s,3H)

(ESI) m/z 550 ([M+H]+);

Anal. calcd for CasH3sN304: C:74.29 H:6.42 N:7.64 Found: C:74.10 H:6.35 N:7.87.

Example 59



Exanpl e 58

(S)-3-[4-(3, 5-di net hoxyphenyl ) pi perazin-1-yl]-2-[(9S)-(
wWQ200i0paxy phenyl ) (1- PCT/US2004/013360

napht hyl ) met hyl | - 2- net hyl -32oxopropanenitrile A

sol ution of

(- APPSR 2LIB 0 By SRR 1.

methyﬂ-JZSMl)yHCisom-«pammdnmleh DVF (2 dr ops) Oxal yl

Gheclte SotogntRd aserebalRl in 71 aHGrORORG 18 Example 58 using

1 mdaﬂmyu@p@mﬁﬁ@nwoémgné@l Rbb%télﬁzétﬁﬁlt %nﬁ %tﬁéﬁblyéfhépryielded

m nutes. Thé solution is cooled, th
white ‘é’\‘/ﬁ'@éﬁat ed in vacuo and the solid is d| ssol ved in dry
mp 18890{gtpare. (15nmL) and evaporated to a solid. This
, Proce ure is repeated twice. The acid chloride is

[a]p™® ¢ s$80.08d(11%,GHCH); oo evIRaBOOMIALDMSOSDEY & AdBdd! aH, J =

7.07TH st (s 248, TR, Tl B g eV Ehbt 27 78hz), 743 (m,
2H), 7?30@ prjoet ’?@8@1 1’15%%(&5%)5&@ f le—ggv\e# @H%é 88 (d,1H, J =

ropw se additi o
7.33Hz)e &9 . 1K, $5 7@&42)06@7n(tg511H T80 éndHi),oh.0fi ¢, BHD, 2.79 (t,

2H, J 23800 B4 8k V6T s B Bt N BB Fiedohey (5. 31

MS (Eesm rhfzi 580 (([MrH]+); Theal. salgdl fori €35H4sRG09V € 7N3BM;:6.66 N:7.93
ntrat ed in vacuo. Chromatography on

cone
FoundSp| %iﬁsg'é%n&i\'r@ 0% et hyl acet at e/ hexanes provi ded

510ng the title conpound as a white solid.
Recrystallization fromethyl acetate/hexanes yiel ded
Example|66r | ess needles. np 186-188 C, [a]lp 5 = -153.91 (1

(.52 SRS L BUSR= 5-G Bffbort -

yllcarbohyl}proganénitrile. 94Hz) 7 22 (t, 1 H J= 7. 48Hz) 7. 12
(Tg&ﬁ—g 6.79 (t,1 = 7.49Hz), 6.01 (m
($'e3 campe ‘BP& pr@p@rgd(@ﬁ@w e PPV‘G@V( §C@‘MP'QQE§ ;Example
o 7 Mé,\:lb | r C34H35N304: C: 74. 29

o8, uSllli—‘ilzbél. ﬁggrﬂlﬁ{? 4 ?gunéﬁégy hg&ll—ﬁféé 35 N 7.87. Exanple

[e]p® 59156080 010 OHEE); PCT/ US2004/ 013360 -72  (S) 3-(4- |

"W NV BB (OMRTI) 5 814 Libfibh 1 S8 86H2), 8.03 (d, H, J = 7.33H2),
t I3 [The

799 (R 7SIy RPN TE 57 .

8. 09Hﬁxin¢ﬂ €948, k1 |hg 3.82Hayah43-(glinpidbbrhizi 182Hz), 7.42 D(t, 1H, J =

8.25H%}>r’gfl.ggoﬂt,°%€e FeL5A35217 4335 A%, 7799 @ Aol € 8%y, 6.08
(brs,2H), 6.80 (t, 1H, J = 7.78Hz), 4.02 (s, 3H), 2.88 (brs, 2H), 1.67 (s, 3H)

MS (ESI) m/z 540 ([M+H]+);

Anal. calcd for CagHasN3Oz: C:80.12 H:6.16 N:7.79 Found: C:79.37 H:6.42 N:7.25.

Example 61
(8)-3-[4-(3,4-dimethylphenyl)piperazin-1-yl}-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile



white crystals. np 188-190 C, [(YID 25 = -180.0 (1
% CHCl 3); 1H NVR 500MHz (DMSO-D6): 87.98 (d, 1H, J =

wWQ 2@des50 7. 87 (m 2H), 7.79(d, | H J = 8.17HQT/U32084/013360
(t, 1H, J = 7.78Hz), 7.43-f& 2H), 7.23 (t, 1 H J =
7.38Hz), 7.13 (m 2H), 7.03 (t, 1H, J = 7.63Hz), 6.88

Eﬁel‘tﬁ%_&cgmggﬁég ?@slp%p%?%é B&%?Aél’ yi%lﬂ)zgc%?(?%gg%t? E@@%ﬁ)!e J‘38 using

1-mdan-47 yﬂ:ﬁblebazurﬂe md(mcmaﬁtie.J Reciydidlizationl fiddn (sthyn acétdte/hexane
18 Z?’d 1.64 (s, 3H); M (ESI) miz 530 ([ MH +);
y'e'deMaWh‘ @S for C35H35N302: C:79.37 H 6.66 N: 7. 93
mp1gﬁmggj CC:78.82 H 6.76 N:7.81 Exanple 60
25(S S) - 3- (2- net hoxyphenyl ) - 2- net hyl - 3- (1- napht hyl ) - 2-{|
4 —GBOrﬂdﬁr(ﬂ B@l@ldcfhaéruzmmsongafmsya -PEopanenid,iH, & = 6.99

Hz) 788 D« 5‘%@%]%@3 FRIEE 7527 H. O 2P, 7.42 (m,

2H),7. 23 r(aphtrm g—yt(stag IOEB@EIE)TG? hlzcthpghb 0? Ig@ebmth% 3’6Hz) 6.79 (t,
1H, J fa’ QTH?-’) g ﬁ) . ‘éd)-@ 61 ¢doBHy Jj 713$HZ)] 6=017(%:§H2)4 017(8,8?94) 3.67

(ors, MBS Bh. &4 2. W%‘é%’ % 599 (qui . 21 3 =

MS (ESJ)amzms (MeHIeHui n, 2H, J = 3. 82Hz 7.42 D(t, 1 H J

s S G s i oo W el

H J —778Hz) 4.02 (s, 3H), 2.88 (brs, 2H), 1.67 (s,
M5 (ESI) mz 540 ([ M+H] +); Anal. calcd for
ExamRtgéﬁlsstoz C:80.12 H 6.16 N: 7.79 Found: C: 79.37

(RR S e B S Y6 peroRh ey -y gt
2- methytcét txopropanmsgmijrie - napht hyl) m

AR e GRPo s S aRHE N T foielf ASarINGAS TPiple 88 using
4- plperazlri-ﬁ%l-ylll-ﬁirdjoﬁ?@hwmdmmdb EAQIRRES SR-bgamts 3-(2-methoxy-phenyl)-

1-i ndan- 4- ly {) geram ne hydrochl ori_de.
2-metipddriaphihalepat-ybRranienicet r%ﬂ' .acet aﬁ@qﬁxéstakHéathn el frem a ethyl

cool Ml St RN S, Loy 5% 00 0%
mp 226-2%% °C;

'H NMR 500MHz (DMSO-D6): & 11.03 (s,1H), 7.98 (d, 1Hj = 2.08Hz), 7.85 (m,2H),
7.77 (d, 1H,J = 8.17Hz), 7.53 (t,1H, J = 7.45Hz), 7,42 (m,2H), 7.21 (m 2H), 7.11 (1,
2H, J = 8.42Hz), 7.00 (t, 1H, J = 8.06Hz), 6.78 (t,1H, J = 7.57Hz), 6.38 (s,1H), 6.34
(m,1H), 6.02 (s,1H), 3.73 (brm,3H), 2.97(brm,3H0, 1.64 (s,3H)

MS (ESI) m/z 529 ([M+H]+);

Anal. caled for CagH3aN4O,: C:77.25 H:6.10 N:10.60 Found: C:76.86 H:6.13 N:10.43.

Example 63
(8)-3-[4-(3-chlorophenyl)piperazin-1-yl]-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile

The title compound was prepared in 72% yield according to Example 58 using
1-(3-chlorophenyl)-piperazine  hydrochloride.  Recrystallization from  ethyl
acetate/hexane yielded white crystals.



Hz), 7.86 (m 2H), 7.78 (d, 1 H J = 7.97Hz), 7.52 (t,
1H J=7.39H), 7.42 (m 2H),7.23 (dt, | H J =
W@288/0991560Hz) , 7.12 (m2H), 6.95 (d,1 H, J = BCBEEMp4/013360
6 79 (t, 1H J =7.57Hz)746.70 (s,1 H), 6.61 (d, 1
= 7 38Hz), 6.01 (s,1 H), 4.01 (s, 3H), 3.67

2.97 (brs, 3H), 2.14 (s,3H), 2.10 (s, 3H),
mp”%b'(@ 5, 3H) |v5(1(55|) rri|z_|)518 ([M(+H]+;_|) Anal . S:alcd f or

[a]DZ5 £3144-§5Nﬁ@ CHERB);89 H 6.81 N 8.12 Found: C:77.36
7. 85. anpl e 62 (RR, SS)

TH NMB. 500NIHzi(BMS OD§): Ppi-9E(dz1 i d =y B31z], (7286rémh 8k phaByt, 1H J

= 8.24Hel; PRI Abh T wad BHEar bt Y- 245% et ATncakok o g (B, ¢ =

9. 47H£}X?ﬁfﬂﬁ| ﬁid58 HISi 06 1#4 FBSJEI&gZG Dd J(S 4}4)'61«861(@@@194 & = 8.40, 1 .83Hz),
loride and cyano oxy

6.60 GIRLOSDIPEAge and, (55,9 2 cyang: s (2 methoR A ANeIY . 3,
t tate/h | ded

3.75 (JFESME 12 (61,500, 1 58S 1ﬁ|°§w?e S OOME (D0 Doy

MS (ES|)1m/zE24 GMeHIF); 7.98 (d, 1 H = 2.08Hz), 7.85 (m 2H),

Anal. chIciEfof s g,%ﬁoél 3%80( 785 neg i g loz Fhnd: 75 03 N7 51,

7.00 (t, 1 8.06Hz), 6.78 (t,1 H J = 7.57Hz),
638(sll—|),634 (m1H, 6.02 (s,1 H), 3.73
Exampigpth 3H), 2. 97(brm 3H0, 1.64 (s,3H) MS (ESI) mz 529

r 10
S rihet HitondpRias i AP I ietofprenyit e,
naphthyBmeshylk2(raettiyl- afazq@n@gar)m”nknm azin-1-yl]-2- [(S) (2- et
e - . o/ i . .

TREHRRSTOMREIA 1eas RrePATRE 5. 95%% el 2RGRIcing f Exaple 58 using
1-(2,3-tirhéthyiphepolHpiberaging ehpdredhlonidé2% yRetbdsealliaitidnnofrom  ethyl

aa I e %? u5|n 3-chl orophenyl ) - pi per azi ne
acetat \P‘&?g%‘hb’ ek g@@féfé?ﬁl i zation from et hyl
mp 19898538/ hexane yi el ded white crystals. WO 2004/099150

PCT/US2004/ 013360 -74- np 174-176 C, [a] D25 = -146.5
[]25%1%0 0191(113)}, CHEIZVR 500MHz (DVSO-D6): 5 7.97 (d, 1 H,

) HJ = 8 24Hz).
H NMIR 500VEZ (NS G- 38) St BBy b tH. sl S (h3kiz) 7380k, bR (. 1H, J
= 8.00HA37(8b 1M, 3 = 7.63Hz), 7.43 (quin,2H, J = 1.83Hz), 7.23 (t,1H, J =
6.88Hz), 7.13 (d,2H, J = 8.09Hz), 7.01 (t,1H, J = 7.64Hz), 6.87 (d,1H, J = 7.48Hz),
6.80 (t,1H, J = 7.63Hz), 6.71 (brs,1H), 6.03 (s,3H), 4.01 (s,3H), 3.65 (brm,3H), 2.65
(brm,3H), 2.19 (s,3H), 2.14 (s,3H), 1.65 (s,3H),

MS (ESI) m/z 518 (M+H]+);

Anal. calcd for C34H3sN30, *: C:78.01 H:6.76 N:8.12 Found: C:78.48 H:6.88 N:8.00.

Example 65
(S)-3-[4-(4-chlorophenyl)piperazin-1-yl}-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl}-2-methyl-3-oxopropanenitrile

The title compound was prepared in 35% yield according to Example 58 using
1-(4-chloro-phenyl)-piperazine  dihydrochloride. Recrystallization from ethyl
acetate/hexane yielded white crystals.
mp 178-180 °C;



9.47Hz), 7.11 (dd, 1 H J = 6.11,1.68 Hz), 6.91 (s,1
H,6.86 (dd,1 HJ = 8.40, 1.83Hz), 6.80 (d,1 H J =

wWQ 2@49156. 78 (dt,1 H J = 7.33, 1.06 Hz), 6. ORCT/FSH04/013360
H, 4.01 (s, 3H, 3.75 (b?ﬁnsH) 3.12 (brm 3H), 1.63
(s,3H Ms (ESI) rrn/z 524 ([M+H +); Anal. calcd for

[oc]025 _QS@%;QQWO@IKﬁ: gjasr,rgl I; 2477 N: 8. 02 Found: C.73.71
H NMESh08MHE @@D@tmlgﬂﬂ&ﬂm} Qi -PerE); 7187 |, 24), (B8 (,1H, J

- met hox

= 8-25&b2r3ht7kfaﬂy Xﬁﬁéﬂhwf 726%bltzhy7 A3 % bidy Jpan@AseHz), €.43Tfquin,1H, J =

s.54r), 12 BRI RSB0 BRI EL 4 BOLBRAENS 60 (o 11

4.01 (shS’H) @b ovrischH), Bedg (atrgdH) zia6d ¢8,3H)om et hyl

s ESEEABELTRGIRl FL050 vt VSt o laa- 105

Anal. c(aﬂml@%Hﬁ@N;;@? d@: ¢8§£H 577 r\F BWéuncY @&2(8‘1435 b’? N:7.67

743(qU|n oH, J :183Hz) 723 (t 1H J = 688Hz)
.(d,2H, J = 8.09Hz), 7.01 (t,1 H J = 7.64Hz),
Exampge?ég (d,1 H J = 7.48Hz), 6.80 (t,1 H J = 7.63Hz),

(S)-3-B- (ﬂl-{-(l’tdcﬂ-41yl)=|))|pe(ﬁaﬂﬁ (& yl]-&HXS) -@-fiethexydphenyd)-aaphthalen-1-yi-

b 2.19 (s.3H), 2.14 (s,3H),
mefhy'ﬁd@ew §F‘BX° ngpg%{tﬁe mz 518 (Ei/&l—l]mﬂ Anal (Scaf?;d
H 6 88 S 8&%9%1 @ag%r@%aﬂédﬁiﬂ@%'ﬁelé%cgéw‘r‘i’g tdEXSnpfe 58 using
of (S,838-cyana-3¢@- r@ﬁthqwmwl))%mﬁhwzﬁsﬂamhmqlerz1fxlgyrop@nmetacnd :
RecrysaRARET ¥omidiy) acstate/horans visided whife cvptals-o The

mp 17441t716e°Cc;on'pound was prepared in 35%yield according to
qg e 58 u3|nP 1- (4-chl or o- phenyl) - pi per azi ne
[“]D m?ﬁ/ Pokhbo Gldfel 3Recryst allization from et hyl

i el ded white crystals. np 178-180 C;
MS (E%%O%QS@@?&@ ¥>CT/ US2004/ 013360 -75- [a]D 25 =
Anal. caldsbfo8 Gyh13,840L3C; 77125 INVR 190101M18z6 ¢ BhBAHD6)75.4 H:633 N:10.16
(d,1H, J = 7.33Hz),7.87 (m2H), 7.98 (d,IH J =
8.25Hz), 7.53 (t,IH J = 7.63Hz), 7.43 (d,1H, J =
Example 82Hz) , 7.43 (quin,IH J
(8,5)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-({4-[3-(trifluoromethyl)phenyl]

piperidin-1-yl}carbonyl)propanenitrile

The title compound was prepared in 75% yield according to Example 58 using 4-(3-
trifluoromethyl-phenyl)-piperidine. Recrystallization from ethyl acetate/hexane
yielded white crystals

mp 123-127 °C;

[a]o®® = -144.4° (1%, CHCl);

'H NMR 500MHz (DMSO-D6): & 8.02 (d,1H, J = 7.03Hz), 7.88 (m,2H), 7.82 (d,1H, J
= 8.25Hz), 7.56 (i,1H, J = 7.79Hz),7.51 (brm,2H), 7.42 (d,1H, J = 7.48Hz), 7.42
(quin,1H, J = 3.51Hz), 7.23 (,1H, J = 7.03Hz), 7.14 (m,2H), 6.80 (t,1H, J = 7.48Hz),
6.02 (s,1H),4.37 (brm, 2H), 4.01 (s, 3H), 2.88 (brm, 2H), 1.66 (s, 3H)

MS (ESI) m/z 557 ([M+H]+);

Anal. calcd for CzsHa1F3N2Oo: C:73.35 H:5.61 N:5.03 Found: C:73.99 H:6.00 N:4.72



4.54Hz), 7.24 (m3H), 7.14 (t,2H, J = 8.25Hz), 6.80
(t,1 H J = 7.48Hz), 6.01 (s,1 H, 4.01 (s,3H), 3.65
w@ boog/0@Hp9 3.09 (brm4H), 1.64 (s,3H M (ESI)Patr/pSHa4013360

([MrH +); Anal. calcd for -@2H30CI N302: C: 73.34 H: 5. 77

N: 8. 02 Found: 0:72.8 H:5.97 N:7.67 Exanple 66

(S)-3-[4-(1

H I ndol - 4-yl) - pi perazin-1-yl]-2-[(S)-(2-nmet hoxy-phenyl
Examplerpbht hal en- 1-yl - net hyI] 2- et hyl - 3- oxo- pr opi on

(S) -3-1;%—3%{@!%%% @gﬁ;ﬁo gﬂgé %war@/r%rﬁ Ei?);l]eg [té} -( 70/e)(/hoxy-phenyl)-
naphtlﬁﬁeﬁ)ﬁylcmeﬂ%rlﬁz-ﬁﬁetﬁﬂtwﬁ -grBgRnitie2- met hyl - 3- napht hal e

n- - propionic acid Recrystallization from ethyl
éﬂ%ﬁﬁ@%@ dywas aeapaipd ire7e¥oyweldl accargingze-Bxesnge 58 using

wccfigongphs S EhyrolS, | < hgBitathisihon ey

acetatbhaxaneqislied whitt @ystsi<l0. 16 Exanple 67
11% ? - (2- met hoxyphenyl) - 2- et hyl - 3- (1- napht hyl) - 2- ({
mp S} ( Yifluoromet hyl ) phenyl] piperidin-1

25
=yhdgarhonylomeppanenitrile The title conmpound was
Lago prep areg in 75%BP| el d according to Exanple 58 using

TH NMR (SQOMHZ (mm@m)hw %mym Pi=pBriTt)e7.92 (d ,1H, J = 8.70Hz),

779 GRRIESL 7 B0 LRk ?§4%et34ﬂiﬁ%2§zby7é§5@mem
(t 1H Q13)718H+z)\WR85(QEHVIﬂZ| 0@@@4@ 7525{d0¥H 8@0!—% 16,82 (d ,1H, J

03Hz)
— 74500 A (01 ) P (T HEISR 5, K] 64 T8 BB a5 1) 3 -

1H J=23.51H), 7.23 (t,1 H J
ms ESOREIZY (AT D T B0 (s ) = 7 dsre)
Anal. @l&?fc(ri}sbl-l)zg@ll\limz(@r?rﬁ.O'Zl-D:5.64.M:B.CGS Folhll; C275381 (h5183 N:5.19
2H), 1.66 (s, 3H MS (ESI) mz 557 ([M:H +): Anal .

cal cd for C34H31F3N202: C:73.35 H 5.61 N 5.03 Found:
Examﬂek’g 99 H 6 00 N: 4. 72 WO 2004/ 099150 PCT/ US2004/ 013360

(5.5)-BP-fhiopisnih S matbid Naphthaten ez By uoromethyi-
phenyil) 361 @dr&221-?—%%&%%-ﬁggmgn%/l]-proplomtrlle

The title compound was prepared in 49% vyield, as a white solid, according to
Example 58 using 4-~(3-trifluoromethylphenyl)-1,2,3,6-tetrahydro-pyridine
hydrochloride. | 4
[o]p™® = -123.5° (1% , CHCly) A
'H NMR 500MHz (DMSO-D6): 6 7.97 (d, 1H, J = 3.30Hz), 7.91 (d, 1H, J = 8.70Hz),
7.76 (d, 1H, J = 3.30Hz),7.76 (brs,1H), 7.75 (d, 1H, J = 8.24Hz),7.65 (brs,1H), 7.62
(d, 1H, J = 7.63Hz), 7.58 (d, 1H, J = 7.60Hz), 7.50 (t, 1H, J = 7.64Hz), 7.42 (t, 1H, J
= 7.48Hz), 7.38 (brm,1H), 7.24 (t, 1H, J = 7.18Hz), 7.22, (brm, 1H), 7.12 (d, 1H, J
=8.25 Hz), 6.82 (t,1H, J = 7.64Hz), 6.21 (brs,1H), 6.03 (s,1H), 4.01 s,3H), 1.65 (s,
3H)
MS (ESI) m/z 555 ([M+H]+)
Anal. caled for CaaHagF3N2O,: C:73.63 H:5.27 N:5.05 Found: C:73.45 H:5.51 N:5.06.

Example 70



napht hal en- 1-yl - net hyl ] - 2- net hyl - 3- oxo-propion itrile

The title conpound was prepared in 75%vyield according
W0 000Ex991p0 € 58 usi ng PCT/US2004/013360

4- (4-chl oro- phenyl ) -1, 2, 3:87tet rahydro- pyri di ne. .

Recryst al I i zation fromethyl acetate/hexane yielded

PO ThSTEet L Gtfhshgrhimenio

napht%lérgmzxgqpr?pgﬁltgﬂé_, éH’Zsit 8. 70HZ) 7 79 (br m 1 H)
itEqTF@mpohadgéas 'pfepajjgqum 9171,4) yleicg@% awq@ wﬂcﬁ afcprdmg to

Examp]e 58%@4%'@()4 c?%é%f‘h%g?/@pl?endme @&?EH?L%QQSZ( gd . H)l H,

mp1561@43(@53l-l) I\/S(ESI) m z 521([MH—|]+) Anal . calcd for

[0 Dzs F?%g&l\d% é&ﬁ .07 H:5.61 N 5.38 Found: C:75.51

’ITp| e 69
'H NMF}?l(%\zj?o(%g}V‘?é@ {-@ham }J&I 5.8RL5) |7 88n@RM, "#'=eM0logHzZ), 7.83

trif
(d,TH, phen\8.258z5- Bﬁﬁy(ﬂirﬁ-le- pyYiGdHm- ¥.42 (quin,2H, J = 9.05Hz), 7.30

(o, 2 2B 1 P20 9BLES .5 Aok ] SRS B0 R, 7 3 98,
6.01 (?HM????SEPQP%@PE enyl)-1,2,3,6-tetrahydro-pyridin
MS (E l)fﬁézo@%?cﬁl\/b“r"ﬂaé [a] D25° = -123.5 0% CHCI3) 1H NMR

Anal. c‘%%HVfd% cﬁ@@_‘élg&é%m)?% ?@r@é’gzéﬂ H.3 chﬁd%%"@ﬁf& @ég gN: 5.07

(brslH) 7.75 (d, 1HJ:824H2)765(brs ,
(d, 1 H J =7.63H), 7.58 (d, 1 H, J:760H2)
Examp}e% 1H J=7.64Hz), 7.42 (t, 1 H J = 7.48H),

(RR, SB)@(Z{-hTsmdxyrbhenX/l)@-n(éthyllélﬂ( 1-ﬁsﬁhtﬁyﬂ)82=|¥{)4 134 tr%orébfemyl)
pheny'%P'B@,mﬁ'P 1-81}9%%@9&/99@9@68'%9 (s,1 H, 4. 01 s, 3H) 1. 65

5 BB K bl 0 s

racemid; Aé(ﬁnfhtcﬁom@thypmmybp@eﬁdinmmoamlog'éesO

MS (Eg%}%%%ﬁﬁgéﬁigro bZZnyl) pi peri di ne- 1- car bonyl ] -3- (2

Anal. calethforycgheny FeN>Omet 0y13.87 H:5.61 N:5.03 Found: C:73.31 H:5.88
N4, 78napht hal en-1-yl -propionitrile

Example 72
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(piperidin-1-
ylcarbonyl)propanenitrile
(RR,SS)-2~cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic
acid(1 g, 2.89 mmol) was dissolved in 50 mL THF. A catalytic amount of DMF was
added to the reaction mixture. Oxalyl chloride (0.303 mL, 3.47 mmol) was added
slowly. The reaction mixture was stirred untii no more evolution of gas was
observed. The reaction mixture was rapidly heated to reflux, then cooled and
evaporated. 50 mL toluene was added and the reaction mixture was evaporated to
dryness. The acid chloride was dissolved in 10 mL CH.Cl; and placed under
nitrogen. In a separate flask piperidine (0.49 mL, 4.91 mmol) was dissolved in 50



The title conpound was prepared in 97%yvyield, as a
white solid, according to Exanple 58 using

wd2(u4/oenbor ophenyl ) pi peri di ne hydrochl ori de npPdBES58013360
C, [a]c25 _ -174.89, (1 %7&HC 3); 1H NVR (DVMSO-D6): 6
8.01 (d,1 H J = 687Hz)788(t2HJ=1009Hz)

mL Cl—;ci&u?&éjr ﬁlt@ﬂeﬂ . "l;@ gﬁ%?ﬁér)eﬁ ?ﬁﬁldﬁ wérs r|_réid1db 9&?&9 amount of

DMAPHand trethyléHing (7.623nld424, mmel).8. '[i_lmwp;d shmdetlnl HQC|2 was

added g8y 5 sy stifeshrpdye Jost 18hefCty Flact 88 2 el gfEr whic

t o A Théb ' t
water @a% aaged;' 1’[5 tgé f‘ésa%;:las '?g(mn]gt éSoffinit Ta\R9 whb dep@rated and

oxyphe
washeﬁyg;zl? ks:mqqydngd( ovah MoRlhy | ﬁllt%egi{ sRyaRartect lto,8pess, and
rec-rysﬁh‘ﬂenyl ﬁrpﬁnpgﬁhaé}oﬁ-t?-%/?lf!c%?%on%I%fptp gptg%eer?lo tmf;:iolund @I]'% a crystalline
solid. title conmpound was prepared in 35%yield according to

1 56 using racemc
mp 19?1(@@0 1 fl uoronmet hyphenyl ) pi peri di ne hydrochl ori de.

1H N%@Hz‘@é%légm&m ggagoﬁa@l IGI%) f7o85 ?Aﬁlﬂ; 7.78 (d, 1H,

J=8.30\Hz), 7852 Bk bl J=7232 Hz), 7.40 (m, 2H), 7.21 (td 1H ST B2 171 Hz),

112 QTSR ST AL o1 SV s, o
J=7.558; B-98/bay- BQQZSUEHWG)QID(‘BEW-I)) 324N thdhAH)31(88 f&aﬂﬂﬂ)hi}lﬁ (bs,

6H )propan0| c acid(l g, 2.89 mmol) was dissolved in 50
) mL THF. A catal ytic anount of DMF was added to the

MS (AP@’:}W/QBAGI(WMHFF) Oxal yl chloride (0.303 niL, 3. 47
was added” 'slowy. The reaction mxture

Anal. caled feroCartsN20m Giéd & 1684 Nob: 78fF Qi e d 8. A0 6 86 N:6.69.

The reaction m xture was rapidly heated to refl ux,
then cool ed and evaporated. 50 nl toluene was added
Exampled’3 he reaction m xture was evaporated to dryness.

(RR S Eaetntt2 o bppsnyd gyt Bap gl rouBhilis.

2@%%1 % 931215%3 pcr%ggow F:)Lg% optﬁgtﬁymgmﬁ@hthyl) ropanoic
acid(346tmggémnnd) was dissoiveddn ombx Tidh- mg,ahadnﬂ@dargount of DMF was

added” ?o %gt e%cﬁgi? Lfﬂ‘xtd)rfe Thionyl chloride (131 mg, 1.1 mmol) was added
slowly. The reaction mixture was stirred 2 hours. The reaction mixture was rapidly
heated to reflux, then cooled and evaporated. 10 mL toluene was added and the
reaction mixture was evaporated to dryness. The acid chloride was dissolved in 5
mL CH,Cl, and placed under nitrogen. In a separate flask, methanolic ammonia
(2M 1.5 mL, 3 mmol) was dissolved in 10 mL CH2Cl» under nitrogen. To this stirred
‘solution was added a catalytic amount of DMAP, and triethylamine (0.35 mL, 2.5
mmol). The acid chloride in CH,Cl, was added rapidly to this stirred mixture and
allowed to react for 2 hours after which water was added to the reaction mixture.
The organic layer was separated and washed with brine, dried over MgSOs,, filtered,
evaporated to dryness, and purified on silica gel (30% ethyl acetate/hexanes) to
yield 66 mg of the title compound.



DVAP, and triethylamne (0.69 nL, 4.91 mmvol ). The acid

chloride in CH2CQ 2 was added rapidly to this stirred
worzooseasand al l owed to react for 2 hours aftePCTiBN4/013360

wat er was added to the red®+ on m xture. The organic

| ayer was separated and washed with brine, dried over

1H NVFRaPg ki IPUSEHPBS B GhaR. 18, JEEE Bl "m0 785 (m,
1H), 779}( m%@@t 61 @ﬂ?ﬂ-@g"mﬁl (rﬁ’OQIHP' 73@ (é94H;9ﬁ20 (td, 1H,
J=7. 557H8,51(531 sz|)7 11 (m 1, J=17 ot H)=g. &)(qag) 1H7 ng 7(8t szl 1,53 Hz),

o716 ;34 i LI e (48 & el 75

MS (E$I§¢n/zl§6ﬁ (Vi=RIHB+)z, 1.71 Hz), 6.77 (td, 1 H, J=7.57

Anal. calge 01 Coobl20z: 57642 15 BN Oﬁ,j:owgﬁ&géz?é% 653 :8.13.

([MtH] +); Anal . calcd for C27H28N202: C: 78.61 H. 6. 84
N: 6. 79 Found: C:78.32 H 6.86 N 6.69. Exanple 73
ExampleRiR4SS) - 2- cyano- 3- ( 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1- naph

I
(RR, S%?% %%8%?—%9%%6@ r(r?t W'&%%‘% é’/_’nmle;:hyi -3- ng ﬂa?hthyepropagamlde
RRI Ss) zwsranocs (&meihéﬂ;&)hmyl)-lz -mathyl- Mh-napbﬁwl)pmpam)lc

acid(3F 88 oM WSSO ER T TR e, (romab MU by giAF was

added"‘f@astl"%dF'&cﬁ:’uo%I Ritktlire. Thﬁlbﬁﬂ%hl@ﬂd@(leer\l\laﬂ ghimoledag added
reaction mxture was rapidly hea

te
slowlyr effieuseactinermixbipataastimed Zpbpuised) h&cﬁeﬁ'ﬁt'%mngEe Was rapidly

notc 5Bl S e JOT0RRRS! g e an e

reactideHp{idreinvhspbaapdratedido drynesyerl.hd ackl gbpﬂﬂgt\gas|cggsplved in

oo B8 e bkt B by et mo,

3 mmél?Wé"s'cﬁé‘sdd'@éd ﬁP'qi@Ci’nI@ G}Q}Cﬂi Mhd@r ﬁm’@g@h ofo fiBtirred olution was
Iethylamne (0.3 ride

addedi a cca#amltzamrad@feal\w& an«} ’ffl@thﬁllﬁr@,'n@t forgi hchtﬁFémO') The

acid cﬁﬁgdggﬁ C,gjf\%i {N%e ératgogetéitllf |d|§1t€ﬁﬂ§ gtlﬁéﬁqglx%g{ndé@?%%? to react
for 2 Weasgs %ﬁﬂe&w\ﬂﬂdﬁ warter was reettiedi tolthier ieastionl rmlaturgv erhevg@nic layer

was sfglp}a;a? g'aé]d W org?\hﬁﬁ é{@@jr e 3y %lagggé)@ ﬁli&gfiggggporated to
dryne%CCT ind 2004/08112 %gig@t@g éS(WQ SB0u4 R BRexanes) to yield 89 mg of the
title compound

'H NMR 500 MHz (DMSO-D6): § 8.27 (t, 1H, J=5.65 Hz), 8.01 (d, 1H, J=7.33 Hz),
7.94 (m, 1H), 7.84 (m, 1H), 7.79 (d, 1H, J=8.25 Hz), 7.51 (t, 1H, J=7.64 Hz), 7.41 (m,
2H), 7.21 (td, 1H, J=7.79 Hz, 1.60 Hz), 7.13 (m, 2H), 7.78 (td, 1H, 7.48 Hz, 0.91 Hz),
5.86 (s, 1H), 4.02 (s, 3H), 2.89 (q, 1H, J=7.02 Hz), 2.87 (q, 1H, J=7.02 Hz), 1.55 (s,
3H), 0.58 (t, 3H, J=7.18 Hz)

MS (ESI) m/z 373 ([M+H]+);

Anal. caled for CosH24N2O2: C:77.39 H:6.49 N:7.52 Found: C:77.37 H:6.65 N:7.59.

Example 75



1 H NWR 500 MHz (DMSO-D6): 8 8.07 (d, 1 H, J=7.18 Hz),
7.94 (m 1 H, 7285 (m 1H, 7.79 (m 2H), 7.53 (t,
wa2044/0912%0 79 Hz), 7.41 (m 2H), 7.35 (s, 1 H),PG@T/B82004/013360
(td, 1 H J=7.55 Hz, 1.5380&), 7.11 (d, 1H J=7.94
, 7.08 (dd, 1H, J=7.78 Hz, 1.53 Hz), 6.76 (t, 1 H,

Hz)
=7, : , . , 3H).
(RR.SEN @by RS dhferdibng ol =
naphthgPpréaN20@deC: 76. 72 H. 5. 85 N: 8. 13 Found: C: 76. 68
5 - 8.13..  Exanple 74 .
(e 88) 2V al s BehgRebienyDrasmeshypvElnpRpbiy ReraRanois acid
1 . } .
(345 mact ZHIYWeS RIKARBIIERD S TR ) . SPtalnic amauyt, of DM was
added ttayihepregsdiooi wixtaes. d (Bdenyhgehlaridendll 1 wag, di 't somebdwas added

1 - . I | C,: . ad .
stowly. 18 vegtion Toiktk8 s SHAFR & hails, ol fie 1E%erioh i Bulcybl Fapialy
heatednis refting thers lcovleyl. arldevaparitean 10 xtluteluens was addddZand the
reactionQfPaiire YiRE FVAGBI 4 dR DS Se: SR EhIeNda s §o5eiyed in §
mL crg@xﬂzegnarmaé unﬂéﬁﬁttr@eﬁg X §%;i\5@‘§t§‘f|ﬂ§l@f @rﬁ%%agﬂ?% (219

ryness. The acid chloride was olved in CHZC
mg, 3 mmMgl) was gissaleed imdemhiGhgge tindenndrogepar Be éhisIséigled solution

was acihs SARAE, o HLQMAR i (e 0B 2 dalinon. The

acid cmgnkgasi inrafeag&lsww eldded _LI[apidbj td)MPéDﬁtllmw gtir(ﬁueé hyIUaaﬂigmd to react
. C 2. . cid chloride.in was.

for 2 higiaTPapPiEh WA s adiied e dheiraachan AU | JReIgNC layer

was séaaied BAH Wadied it bAheVaKER VRErageTs, qmﬁéh,t&aédﬁgted to

reaction _mxture. The or gani c | ayer ~was segar ated an
drynesgagnddowified on isilisa geli @97 wihyl\amtate/hexnanese o yield 135 mg of

: d to dryness, and purified on silica gel
thet't"%}é@@%@m] acet at e/ hexanes) to yield 89 ng of the

'H NMR 506 MG@%MSO-DB):M.C@%M‘H, (JBYBG BE), 7 958(ra7 1HY, 784 (m,
Ho J=5.65 He) 8 0L (d. 1 H J=7 33 Hz_}é, 7.94 (m 1

1H), 748 (dz. B4, ¢78-28 W), 7524t tH, 4=7194388). 2641Am, 2HE17.22 (s, 1H),

7.20 (%Hqﬁag%r@é)ﬂz);.gz-% (7;_13 (Ed;') %,7;8%167@1% 4.9!3'232);7:1719 d, 1H,

J=7.640Hg), 673, (td,51186JEE481HE) .92 Biz),(5.863(d) 1), 4DZ (s, AH},1.59 (s,

=70 2.87 (q, 1 H J=7.02 Hz), 1.55 (s, 3
3H), 0.5345; %Y',VZ%%H, 3=7. (13 Hz) MB (ESI) m{)z 373 ([I(\/H—|] +);H)

MS (Egnah/zgm;gm-mgy; C24. H24N202: C; 77.39 H. 6.49 N: 7. 52
Found: C /7.37 H_6.65 N 7.59. Exanple 75 WO
Anal. oplsshios §sdmNePTy C094 H{ $50:6.98found: C:77.80 H:7.19 N:6.84.

Example 76
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-N,N,2-trimethyl-3-(1-naphthyl)propanamide
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic

acid(345 mg, 1 mmol) was dissolved in 10 mL THF. A catalytic amount of DMF was
added to the reaction mixture. Thionyl chloride (131 mg, 1.1 mmol) was added
slowly. The reaction mixture was stirred 2 hours. The reaction mixture was rapidly
heated to reflux, then cooled and evaporated. 10 mL toluene was added and the
reaction mixture was evaporated to dryness. The acid chloride was dissolved in 5
mL CHyCI; and placed under nitrogen. In a separate flask, dimethyl amine (135



(RR SS)-N-(tent-butyl)-2-cyano- 3-(2-net hoxyphenyl)-2-m
et hyl - 3-(1- napht hyl) pr opanam de
WO RR48B15R- cyano- 3- ( 2- net hoxyphenyl ) - 2- et hyl - BE/LS20a9613360
thyl ) propanoic acid (345-%d,- | mmol) was dissolved in
10 mL THF. A catalytic amobunt of DMF was added to the

.S AL KRR LB EELTAE Aot S ot

was atided s. cathlgtic @awdtin of mMABr and\methylalmihg (0]3«5ahEd2150mmol) The

s B e S SRS b b s i Bt resc

for 2 KW eFer wWiieh aeter Wbb%’dd@@ 100h e AbN fixite 5 THE—orgamc layer
CH2Cl 2 and pl aced under nitrogen. In a separate

was sepaialedignd dashed (it bring, dsleﬁin@wr WMgSQi, s@tﬂreédevapqr@ned to
dryneém%saqadggﬁﬁﬂ%d@g{sg{ﬁa{ églggri?g/u-r%?h);l %ﬁ%&fh %%néé))l 84i814 129 mg of
the title compourahyi ne (0. 35 m., 2.5 mmol). The acid chloride

"H NME, 505, Wbt BWSE B0 5 TR (& 1o ure7 a8 B PeHt st e9=6 41 Ha),
7.85 (MefH, aﬁé}'ﬁ@stﬁﬁf hezd @Cﬂqoﬂ @zétl%f éEQgt o9 ,ﬁ‘lfahap@oz 41 (m,

was separ at ed’ and ed wth
2H), 7121 {tdr Hd, Jel.dPdiated3 Hz), BiRrds $H, drd.GauE), .mscdu 1H, J=6.26

i, 153 ool o SHE AL AP BUSAISRAOETY, 1B il 375, 9%
e P AEC DS R TG

ms (ERbymiz3fa | ﬁmﬁm oy 622 Yoot i

Anal. e&Fc?chﬁ‘(t’%HEQN}U%_"dZ?? 38 fl% 4@';11 gb‘ Fohz%l ?;977*60 #6% 5, :7.46.
Examnle77o 92 Hz), 5.86 (s, 1 " 4.02 (s, 3H), 1 59 (s

(S35 BB AP B b

naphtt@l)ﬁ?omdﬂn"delg N. 6. 84. Exanple 76

f@l@%‘ggﬂg n@@ﬂé@ﬂ‘laé\/p %hemetkyl-?; (1 %atpgw{hr)r}l:")tppgrlan%lc
acid(1 (gR& @h%b@%ﬂé‘@d%sbﬁle@?hgﬂ?(ﬁﬂh?w )Azcd@yhé’ Linbunt of DMF was

“hapht h ropanoi ¢ acl
addeddpsibel re@gtion mixture. TBRalyAcblridiey{0.303 molun3. 4(31‘ mbM) wes added

d i onyl_ chl ori
stow 29354 18440 AL S, b B A vas
observeals sEhe rredctiorh auiture Thas repidly dredtbdt for ﬁefmg(S tfigﬁlnftbded and
evapoRipd e Mk lolRSVER FOCRE AIE (et e as evaporated to
drynes@vam{@t%&n&rd@m dE%Slv%e' th alo) eal @43@? éHoS%Pédé%d under

pl aced under nitrogen
nitrogesep it gt separatk flask MeOngimethylHwdrogy amlne hydrochloride (424 mg,

4.34 mmol) was dissolved in 50 mL CH,Cl, under nitrogen. To this stirred solution
was added a catalytic amount of DMAP, and triethylamine (0.69 mL, 4.91 mmol).
The acid chloride in CH,Cl, was added rapidly to this stirred mixture and allowed to
react for 2 hours after which water was added to the reaction mixture. The organic
layer was separated and washed with brine, dried over MgSO,, filtered, evaporated
to dryness, and recrystallized from methanol to yield 644 mg of the title compound
as a crystalline solid.

mp 151-153 °C;



WD 2004/ 099150 PCT/ US2004/ 013360 -81 ng, 3 mmol) was

di ssolved in 10 nL CH2Cl 2 under nitrogen. To this
wa@rimnedseol uti on was added a catal yti c anpuneCDUS2004/013360

DVAP, and triethylanmne (0835 ni, 2.5 nmol). The acid

chloride in CH2CI 2 was added rapidly to this stirred

' R 00 M MR s erd Bl okt G Seen Pl 9 o, 11

J=8.25 lazs)ev 54N€t5 1$Bma7a¢93¢1z§rvd4mgﬁh9¢1)wm <Ll ﬂq J£'8 B@GH@wees Hz),

dr ness, gurl

t t

7.43 (oS, JHEL35 §E0). (AP A, JeT S HE HSEhEh) 678 (o H.a68 Ha),

f | DVBO- D6) : 8
6.01 (44" 9,956, 29 95PAUN .00 [, VB, 10y MBHDIDCE D)
MS (ESI)86/2(380 (IVHH]35:7. 18 Hz). 7.78 (d. 1 H J=8.25 Hz).

64 HZ) . 7. 41 oH), 7.21 (td, 1

MS Eél) ra/Z#%&wENP%‘H )7 12 (d(ml H, H?] =7. 64 Hg) 7.08
Anal. daqisa fol dzhHJ oééic Hzm H 5%3FN)7 213F62m6t e‘, 7:482'14 é(zzb M&.02.

i 60 (s 3H) I\/IS (ESI) nlz 373 ([M+|—|]+) Anal

d for C24H24N202: C. 77.39 H: 6.49 N 7.52 Found:
Examp%@? .00 H 6.65 N:7.46. Exanple 77

(RR, SG*R BS)ZW-&WNGMTD@GWBGIOQF)ﬂEDbeX%iM]%[QZ-N, 2-di me

ol bl e TR SR e ) 21, ) orops

5 8l S S e
(250 m@aeimelh wascdigselvad i y0 Bl dHFde A cat@gtigiamaunti7of DMF was

added 'f?%é r &l(ﬂ’fjﬁﬁﬁurél Waﬁ -m?ﬂdee .Pb?r}nm 5t7l‘\rzem\°@(§lzlwg_s added

rre unt| N6 hore eV utlon as was
slowly.Thé hee agadtion rmmxtlmeewaasstlraﬁ dingil mmtradret evolftiomx of gas was

e T T T
evaporBfied.aQ0nE tbRidnéewx8 aiddbd hidve@ fgackion ﬂhx@r@@a’s éWborated to

pl aced under nitrogen. In a separate flask

dryneSﬁ o lhearadi | d}h%ﬁ%ms aligsobvas dn o2 Hnbr CéeCGls 20dnglaced under
nltrogef‘) 3ﬂ’1 W@ééa[r‘é?eg flg‘sﬁsp{f:" 6%i dé%r%%yﬂﬁm%%e‘ﬂ%ﬂﬁé (207 mg, 0.890

I's stirred solu
mmol) cmasatiyﬁsoh/ednnu‘rﬁ nuif OBM% uadelr nitiogiehy | Baithis tbregbsolufion was

added i EafiiR, Aoyt St BRMR e et uelige X0zt 374 thupet). The

acid cHioride i CH,E1.avaE mddet Thpianl ©F thisgstirde elxtude BRE allowed to react
reaction mxture. The organic |ayer was separated and

for 2 hyEhatiswMisTLWaler Was ASHOR Ja iha/geRstion MixtaFed e organic layer
was s&EYABRIPERE washed with brine, dried over MgSOy, filtered, evaporated to

dryness, and purified on silica gel (20% ethyl acetate/Hexanes +1% NH4OH) to yield
140 mg of the title compound as a white foam.

'H NMR (DMSO-D6): & 8.42 (s, 1H), 8.02 (d, 1H, J=6.37 Hz), 7.95 (d, 1H, J=4.41
Hz), 7.87 (d, 1H, J=5.43 Hz), 7.82 (d, 1H, 8.19 Hz), 7.57 (t, 1H, J=7.63 Hz), 7.47 (m,
2H), 7.35 (m, 3H), 7.28 (m, 3H), 7.19 (m, 3H), 6.86 (t, 1H, J=7.54 Hz), 6.36 (s, 1H),
4.07 (s, 3H)

MS (ESI) m/z 635 ([M+H]+);

Anal. calcd for C3rH32CloN4O2 e 0.20 CgHqg: C:70.28 H:5.37 N:8.58 Found: C:70.03
H:5.04 N:8.26.



to dryness, and recrystallized fromnethanol to yield
644 ng of the title conpound as a crystalline solid.
WOorp0ds991363 C, WO 2004/ 099150 PCT/ US2004/ 01336RCT/UBR04/613360
NMR 500 Mz (DMSO-D6): 8 7839 (d, 1 H, J=7.18 Hz),
7.85 (m 2H), 7.79 (d, 1 H J=8.25 Hz), 7.54 (t, 1 H,
J=7.79 Hz), 7.41 (m 2H), 7.21 (td, 1H, J=8.86 Hz,
1.68 Hz), 7.13 (d, 1H, J=8.25 Hz), 7.06 (dd, 1H,
Example7979 Hz, 1.37 Hz), 6.76 (t, 1H, J=7.48 Hz), 6.01

RRSHCREE MEN NN T N WX NN I
eI LN igfoplneebe o CUSEES: )

ERERPO E278ano-3-(2-methoxyphenyl)-2- methyl-B -(1- naphthyl)propanoio
amd(5§?”3ﬁ4§9 p‘ﬁn@?% didadifad To B0ThCHHRE On éﬁ(\{y!tl anodrt o BMF was
addedﬂatmexwab&nrylmmreap@khbyl chietride! (1.52 evlop1 PRgnemdly Was added
sty R 4R R NBRStd  SBRETMMAT A B

obsenvdd. T*'ﬁ’]e "r‘eﬁﬁc’ﬂ Yﬁlb(ﬁlréméiﬁtraﬁfdl@g“:e toapé#ﬁ,g( ttReh h@ooled and
reaction m xture 0%‘ 062 m_, 0.712

evaporaied.) SHemldatiene waswdged ans tl‘@atﬁac@anrmmtufee/vmgvaporated to
drynes%t | i U Ik MRS Sﬁgb%dg[hy%&)e&ﬁ_e (53'\?%3@ e%%ﬁﬁ)p‘!’aec%d under

reaction m xXture was rapl
mtrogetrhehn @ separhta sk el¢h8+DRitradhyldthenyl tgipexerhgd@dtidide (5.58

0. 24.8h b WER i et e 1o B R BRE ripaeny” af s stied

soluhoﬁ'@@@dddéd%’ catalyicosABunt 6f @Wﬂpaéﬁd eréthg@fnme (6. 87 mL 49.20
nn% -di chl or opyri di n-4-y erazi ne
mmol)rm¥ng agig; chlosisle! l\v'e@HzﬁlzlwaﬁLa apudiud@rthnﬁ tsmg@rmlxhu;re and

clowc{\gaeatl 154 FRLILED ey GEF s SAUBL Ho™Elbn Shicure
The organit la¢owas separdield Gl washedi ciétth brins, dirwdt cwetrh‘vlg804, filtered,
evapoliied S fpiess wafid PoGRBalfFRre® FHY pestel iatien fveld 2.37 o

of the fillecOMPBNNE dsay EFystAffe SEIRRAr at ed and washed wi th
brine, dried over MpSH, filtered, evaporated to

mp 218r(}ness and purified on silica _gel (20% et hyl

1H NS 8D EE R0 10 Y B ko B e (B iy "680 (0. 1h,
J=8.25H227 65 (t, 11H'H)J ‘86@2—!:@#7412 hln QF@ ‘3'23"(1() 1H 358 va, Hé 1168 Hz),

713(%1 i?é—f'%.h? 937 (68&)447 o1, é% Nk 753;H;-) Qﬁp(t 1H J =7.94 Hz),

6.70 (bs, 1H), 6.02 (s, 1H), 4.01 (s, 3H), 3.70 (bs, 4H), 2.62 (bs, 4H), 2.18 (s, 3H),

2.13 (s, 3H), 1.65 (s, 3H)

MS (ESI) m/z 518 ([M+H]+);

Anal. calcd for C34H3sN30,: C:78.89 H:6.81 N:8.12 Found: C:78.76 H:6.93 N:7.94.

Example 80
(R,S)-3-[4-(3-isopropylphenyl)piperazin-1-yl]-2-[(R,S)-(2-methoxyphenyi)(1-
naphthyl)methyl]-2-methyi-3-oxopropanenitrile
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic
acid(0.25 g, 0.72 mmol) was dissolved in 10 mL THF. A catalytic amount of DMF



2H), 7.35 (m 3H), 7.28 (m 3H), 7.19 (m 3H), 6.86
(t, 1 H J=7.54 Hz), 6.36 (s, 1 H), 4.07 (s, 3H M
w@ BEBipoabe 635 ([ M+rH] +); Anal . cal cd for C37H3RCH/RBDOR013360
(r) 0.20 C6H14: C:70.28 H8437 N 8.58 Found: C:70.03
H: 5.04 N:8.26. WD 2004/ 099150 PCT/ US2004/ 013360 - 83-

was a%bgt_h%ite(afigp Jnixt 8| IC%xar%I shioride a(z)|0n751n3'/ ]05_7[ r(r}gug) was

added )skéx&lyneTl'h@xgari]ﬂ:tmwgw)Xtﬂl;ehwas stirred until no mor? e\folution of gas was
met ne ane ni

observiRR 4 SERbo MIUBE it JAp e eHed taetatbae. Shen.cogipd and

evapoﬁa't‘é’dj ) PooRanejuenadisé added %dﬂr%é‘?@dloﬂﬂﬁlxﬁj ré S/@éé/ éda;bé\fated to
THF, A catal ytic anmount of DVF wa adde

dl’ynesﬁeaéﬁh%ﬁciﬁ shlaride wrsl gisselvedr indd O( mLsﬁHanz f_mots@laced under

mtroges'ﬁ?})' h ?%ﬁ@&%@ oWk -lsgﬁﬁadgﬁﬁ %thgméféﬁﬁng@?V g, 0.087

no nore
mmol) Wess disgotviedninm &kmlr €Hyl, uagedhitrdgeat eto tibisr stirfadk solution was

added g gaieiai anenbAr HREr 2nitieltadaing 3R anl G2, FeaEhoD. The
acid cthﬁd@m d;rgtmz%a@l%da@a repRHeto/ Bk BfirrS@ mﬂqu?él&ﬁb?allé%d to react

| aced nitrogen. In a separate

overmqht(@ﬂq whiedt W?Tefp’h%ﬁﬂdﬂeé t@eﬂ@zf&?@tlapdﬂ@@nﬁoﬂh@ qrgasg layer
was s%»ar%tdeoG%n %hé‘@% Brif Vﬂ?’ie |on %Cﬁﬁﬁ%ﬁedjngﬂporated to

rogen hi's stirre
drynessaaablypwrafleainou reilicaf g&EiM&B % mUyItaoeéaMemanee) (6 .y&ld M50 mg of

.49, 20 ). e aci chI oride in CH2Cl 2 was added
the t'ﬂ‘?‘ QBW%%NA’F}&H% "m xture and allowed to react

'H NMRB08. ek OMBORDEYMS qhgmaewvaﬁﬁmi@—& L9 gghem, 1H) 7.84 (m,

reaction m xture. The or%anlc ayer was separate

1H), 7Wds tdbd1ii JR8.90i INe), LbRddl ted= mdd,z)ﬂ A2 dmed?H), 723 (td 1H,

_ ~_and
1= TSP B, S HTSE T B VS AR 4 BT
6.01 sasﬂat) .G (s BHYES. ssl (b, 4Hr) %1)? @PS Hzl-l)jl, Blgresgsa(@) Wgﬁl) =6.87 Hz),
1.64 (57% 367)@ gf"? 139§((%5?Fé '7.55 (t, 1 H J=7. B4 Hz),
MS E§})4ﬁ/z(532 Bk 7):23 (td, 1 H J=8.70 Hz, 1.68 Hz),

dd, "2H "327.94 Hz, 1.68 Hz), 7.00 (t, 1 H,

Anal. QBbGd ﬁsr CisJHa7 s @B0e 0t 10 HZB =16 Gz )G: 78R 1701:{.B5,N.Y.69 Found:
OB T NG 48 55 2713 (6, 319, 165 (s 3t WS

(ESI) mz 518([|\/H—|]+) :
Example 81
(RR,SS)-3-[4-(3,5-dichloropyridin-4-yl)piperazin-1-yl]-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile

(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic
acid(1.5 g, 4.34 mmol) was dissolved in 50 mL THF. A catalytic amount of DMF was
added to the reaction mixture. Oxalyl chloride (0.46 mL, 5.21 mmol) was added
slowly. The reaction mixture was stirred untii no more evolution of gas was
observed. The reaction mixture was rapidly heated to reflux, then cooled and .
evaporated. 50 mL toluene was added and the reaction mixture was evaporated to
dryness. The acid chloride was dissolved in 20 mL CH.Cl, and placed under
nitrogen. In a separate flask 2,6-dichloro-4-pyridyl-piperazine (1.51 g, 6.51 mmol)



Anal . calcd for C34H35N302: C 78.89 H 6.81 N 8.12
Found: C: 78.76 H 6.93 N: 7.94. Exanrple 80

W@ R)oEp9Bs¢ 4- ( 3-i sopr opyl phenyl ) pi perazi n-1-yl | PRF/SRIEN13360
- (2- met hoxyphenyl ) (1- -
napht hyl ) net hyl ] - 2- net hyl - 3 oxopropane nitrile (RR

wes diSSuca T BRE Gl YAORY RRog o TG Riva oy fRRR Saced 2
catalytiﬂ amhou'HﬂFof BMAPalayti trictinpaminef(1 BYFD £3.02/ #9%IR0 The acid
Cthl‘Idﬁ] iy ﬁé%?gy\%lssgggw ;;gglggﬁfq)?l%gggtﬁ}_g Eykqlgtprrgn%&t% allawed to react
overn@l@ﬁﬁﬂeﬁh@mwwaféﬁw%%?dde@%dﬁﬁ@ %ébt%sn‘:%&wrer ethé”érglanic layer

no nore evol ution of as was oObserved e reacti

was sepaeie® angs Wasped| Withh dsined driedr eveuiMaS Qe ilicsed eavaprrated to

I d

crynesy 38! Befitaioed el eFp R AECES T Er s B Beluna @ =
crystallias sdlidsol ved in 10 nL CH2Cl 2 and pl aced under

I te flask
mp 242 %@O%g’oprogyla ;ﬁgﬁ;la)epl pZEazi ne (178 ng, 0.087
1 I
H NMITE0D M8 RO 0F & 2 24 LG 40 (A3 LRge? {fh, 2n),
7.80 (dOVIP, Ja&&5th'lz)et7h§{’o dnmithe JEU.@6 Hz),, 72258, rﬁh:b) 723 e, 1H, J=7.79

2
e, 1 P A AP TR PR o B MR s . 30
3.65 (bd)ide), mqbs\/\aﬁ)aﬁeeqstm) hg regctl OE g1xturheb The
separated and washed wit rine,
MS (Eg |%&%§%?st| I |toered evaporated to dryness,
%Lt /

Anal. ea%dp&fr* bfg%g@fbmdz %ﬁgeﬁq l(rgé(@fnprlgﬂg PC FoRng I*@’S@%)ng
N976powder "H NI\/R 500 MHz' (DMBO-D6): b 7.97 (d, 1 H,

J=7.18 Hz), 7.88 (m 1 H, 7.84 (m 1H), 7.78 (d, 1

H J=8.09 Hz), 7.52 (t, 1 H J=7.64 Hz), 7.42 (m 2H),
Example®2 (td, 1 H J=7.79 Hz, 1.53 Hz), 7.12 (m 3H),

(233)-8:[8%3%}’!0%) 'i'ﬁmé]t@y@ben'i%&'eﬁsaz'wa% ?ﬁ'é'? néII)oxy@h@eylb(es

1.64 3 1.17

napht Eig etﬁglf% I‘.' 310)?%&%@]&@5%) nz 532 g[SI\/IH—I]l_D+) Anal .
éSISﬁeQ-ﬁyan@@SmmHMypbenﬂ) anetIQ/I-BS(1€I®a1UMhyI({prESaQQIC acid(12
g, 34. g& I%%I)NN 63‘13&99851 in 5%0 |_91|-ﬁ|!:7 /Qgca%lalz/tlé1 8amour"f]’(n”81L DMF was

added (tBRh&S)eadtibA -rikiuredi ORbIgT ehloridei (3.64 yhl), b4 Pepadinivl )l was] added
slowly. naﬂ%&ﬁmt iy 'I}?(teugen\é’éﬁyﬁmée%%ﬂﬁlj oPRANBATY rgvolution of gas was
observed. The reaction mixture was rapidly heated to reflux, then cooled and
evaporated. 250 mL toluene was added and the reaction mixture was evaporated to
dryness. The acid chloride was dissolved in 250 mL CH,Cl, and placed under
nitrogen. In a separate flask 1-(3-chloro-2-methylphenyl)piperazine hydrochloride
(10.67 g, 41.69 mmol) was dissolved in 250 mL CH,Cl; under nitrogen. To this
stirred solution was added a catalytic amount of DMAP, and triethylamine (21.80 mL,
156.33 mmol). The acid chloride in CH2Cl, was added rapidly to this stirred mixture
and allowed to react overnight after which water was added to the reaction mixture.
The organic layer was separated and washed with brine, dried over MgSOQ,, filtered,
evaporated to dryness, purified on silica gel (20% hexanes/CH2Cl,), the purified



(RR ' SS) - 2- cyano- 3- ( 2- net hoxyphenyl ) - 2- net hyl - 3- (1- naph
thyl)propanoic acid(1.5 g, 4.34 mol) was dissol ved

WO 2008099180 THF. A catal ytic anmount of DVF was BOOEs2000013360
the reaction mxture. Oxatgb-chloride (0.46 nL, 5.21
nmmol ) was added slowly. The reaction m xture was

fractiofif W elbelaidd IRL Fody bl Oin, SRR Fotaliear e to yield
12.58 ghafnhe tithe edrprlindeysaenadtaltine 86lidl t ol uene was added

nd..fhe reaction m xture was evaporated to dryness.
mp15$h&3a%$'d chl oride was dissolved in 20 mL CH2Cl 2 and

259I er iy ogen. In a separate flask
[odo , 6-di cmkgrog'zl@é)’);i dyl - pi perazine (1.51 g, 6.51 mmol)

1H NNM@&I@GW-QWQOD%/) S8 1BBRT . 3:8542\)\638%&’5(2}’#)6(1’ B (d(1H,
nitr Oﬁgmeo this stirred sol

128,250 468t d L oRTaP4 0. Betaum. 200, GRBIdaAH, J=7 79 Mz 137 Hz),
714 (@rh:;:,gphws@mﬂgg_é% g%d@ 1'gjded Tapi %)? @1% ?ﬁ-léﬁ401 r(édaH) 3.69

(bs, 4hij, 2t 10 Gosaddt a1 25nese 3, 1.88ds, BId)/ernl ght after which
to the reaction mxture. The organic
MS (E@)}ﬁ{z %gﬁﬁﬂ—@%at ed and washed with brine, dried over
Anal. ddiciOfor G4;HELTIRAO, eCMB6EHEBLOOIN: 7B v FeGAd: BIT78.33 H:6.04 N:7.72.
recrystallized fromethanol to yield 1.92 g of the

title conpound as a crystalline solid. np 242-243 C,

§|M500I\/I—IZ(DI\/BOD6)b844(s 2H), 8.00 (d, 1
Examp 8?—33 Hz), 7.87 F? 7.80 (d, 1 H, J=8.25 Hz),
(S)-3-i4- %ﬂ('@ropbeﬂylmmerwﬂzy ‘21(34)2(26mﬂ\9tm’i)’phenﬁ$(16td 1 H,

naphtiDinlyigrpstndd-Stabadénib iy 25 70 (G5 Ees
(BgS) Zl-blyanc332(2 (ri%ho%henw)-ﬁﬁméﬂwl%l:m rh@of(tﬁﬁl)brolpséno%9

acid(45) RO OB WoRISsNEbin a0 s T8 1 satmbEamgHat of DIF

was agae& 353):19&4#&16% ﬁ'i‘bkt@fé’ %@Mhé’l‘\lorlde (t(1) (f nzL 1.82 mmol) was

perazin-1-yl]-2-[(2=methox
addedrﬂgwg/hyﬁweaqun mlmeny\rasastw@qaunb m mmner evalution of gas was

obsenft ST SRR R ASKIRRENY Roefol ot Ml ah BiBa ano
evapo&iéd.m25TE. tolverat why taddednantheofeddtibn waikturedsdasl evaporated to
crynes Thengeich GHRTIIc Gin S1S5PHEd) Bud@l Gk (et Gishlaced under
nitrogeit. | I @Gsdpdirble MASKML@-RIRbY bheRYINip&RSinNRydrochloride (247 mg,
1.37 mmol) was dissolved in 15 mL CH,Cl, under nitrogen. To this stirred solution
was added a catalytic amount of DMAP, and triethylamine (0.82 mL, 5.86 mmol).
The acid chloride in CH2Cl; was added rapidly to this stirred mixture and allowed to
react overnight after which water was added to the reaction mixture. The organic
layer was separated and washed with brine, dried over MgSQsy, filtered, evaporated
to dryness, and recrystallized from methanol to yield 480 mg of the title compound
as a crystalline solid.

mp 145-148 °C;

[o]p® = -172.15° (1% , CHCI3);

'H NMR 500 MHz (DMSO-D6): & 7.98 (d,1H, J=7.33 Hz), 7.87 (m, 2H), 7.79 (d, 1H,
J=8.25 Hz), 7.54 (t, 1H, J=7.94 Hz), 7.42 (m, 2H), 7.23 (td, 1H, J=8.86 Hz, 1.53 Hz),



observed. The reaction m xture was rapidly heated to

reflux, then cooled and evaporated. 250 niL tol uene
wowsagded and the reaction m xture was evapor BECEUS1004/013360

dryness. The acid chloride8#as di ssolved in 250 nL

CH2Cl 2 and pl aced under nltrogen In a separate flask

712 (e, P68 G " s E L B B S0ARL €hb & 1t 4.0

O Al VL Ls amunt of “ERA'?\%“;‘E&B‘??’. cthyl ami ne. (21,80 .

MS (E%gé%géWTﬁve acid chloride in CIXIZCI 2 was added

Anal. baRbdoy EQHLIEN,GL Lra.od Lt g5 an.abhoNadal FrdGfEL C:75.02
, after wat 1on

over ni ght was added to the reac
H:6.07MiNs@&.28.e. The organic | ayer was separated and washed
with brine, dried over MySH4, filtered, evaporated to
dryness, purified on silica gel (20% hexanes/ CH2Cl 2),
Exammb@z;purl fied WO 2004/ 099150 PCT/ US2004/ 013360 - 86
ions were evaporated and recr%/st allized fro

(S)-3- [ér(@;ﬁhlq@@haﬂﬂbmaﬁm’lﬂd] il &})d2-met Mygh@myli(ﬂenanhthﬂ)

methy PR 5P ReRABS S I MR 500 Mt (DNBO.D6): 6 8. 00

(8, S)12-Idyade-—‘3 (RSmHﬂjquithBylo-m-mﬁt-ll)yl -3#(18Gaghlth il )ptopanoic
acid(450 348,130 ramig b dissquia 1 49 il THF., A GSielfflosdiibunt of DM
was a@dé@ tbbthe ﬂe@otloﬁ ﬂ\@(t(lte Jakl_%lyﬂcﬁloﬁﬁ? "(02164(% 2, 6582 gﬁr‘hol) was
addedaqlgwlyi Ege (rgactgq.q) ntU(Eg;e)s ﬁyrfedo-ggtll( NQFRPLE) evqin’gqm of gas was

obse ;gd%@@me%ag’jp@ﬁggzwagxéﬁpcﬁg tgézaﬁeggto reffifl theH"&boled and

evapo(@)zd 32[54m(.2tofuamrwgh adjde)iparprbtm reaction mixture was evaporated to

h
drynes ot PR HTTE WE RIROYE B 19 e fiHaGle cand placed under
mtroge(rS B adeprpdte- f\Pas({lj(Z*Lr ggimpbﬁéhyl)plﬁefﬁdg ngrsoo(clh’rdggi@h(?% mg,
opanoi . aci , i ved |
1.37 bR FRSAVBRLIAL 1 ML Bl Uodeikodans Eadaa stgredhsolution
was aﬂ&é‘cftd QQtaWtPég%lﬁgunPé?lD’NﬂAﬁlé?{d iRt Aarhis '((’9821111%2 5.86 mmol).

e reaction m xture
The a@dlqhicarweumt@Hzﬁb wias eddedlraplddmtoofhl@ahrredtsmxbheeandedllowed to

oact EEyEBEEHGEOR B3, SRR AR LI g oroamic

layer vedslséparatethaht wvashod with b, QM@EQBV@EM $0,, ﬂlltéfr@ﬂsévaporated
to dryrgqsgeglg ?{ﬁghl ?rlilgeed \#%?n ?rlles gllwglet% g/lgld 430 méjc_)l% Ct:r|1e tltledcompound
as a crystalline solid.

mp 145-147 °C;

[oc]D25 =-168.03° (1% solution, CHCI3);

1H NMR 500 MHz (DMSO-D6): & 7.98 (d,1H, J=7.18 Hz), 7.87 (m, 2H), 7.79 (d, 1H,
J=8.25 Hz), 7.54 (t, 1H, J=7.94 Hz), 7.42 (m, 3H), 7.28 (t, 1H, J=7.33 Hz), 7.23 (t,
1H, J=7.18 Hz), 7.12 (m, 2H), 6.80 (i, 1H, J=7.64 Hz), 6.01 (s, 1H), 4.01 (s, 3H),
3.69 (bs, 4H), 2.88 (bs, 4H), 1.64 (s, 3H)

MS (ESI) m/z 524 ([M+H]+);

Anal. caled for CaHzoCIN3O, e 0.20 Hy0O: C:72.84 H:5.81 N:7.96 Found: C:72.79
H:5.88 N:7.92. ’



nitrogen. In a separate flask 1-(2-fl ouro-
phenyl ) pi perazi ne hydrochloride (247 ng, 1.37 mmol)
wo®4a9Easol ved in 15 nib CH2Cl 2 under nitrogen. PADUSIM04013360

stirred solution was adde88a catal ytic anount of

DVAP, and triethylam ne (0.82 nL, 5.86 mvol). The

acid chloride in CH2Cl 2 was added rapidly to this

stirred mxture and allowed to react overnight after
Examplei8sh wat er was added to the reaction m xture. The

O A M e e S Y R

methyB8A1 IrR@hySi b él%lifrllé)m met hanol to yield 480 ng of
y:ngtltle co % as a crystalline solid. np 145-148

5.9)a2-Dy8ne-3- meﬂmwphemyl)el-meﬁ)yl 31 -nayFhibgldoaganoic

acid(4§(5)¥€§}( 1rp|ﬁ10?)\]%§ %@s%_c&edltp gﬁ%ﬁl—% A8§ t(;l%l Z%Punt of DMF

was aadéét t()n’uhe2|'®act|6n2&l>(turb 1OXxdlyJ ellofife HO. 160 $3L,H2)82 VMPnoI) was
added( 04@0,?&%3%@5 c{rtjngl%%%&vla%gsﬁtggeq 3Z;tlllncp.| mé \gquEnﬁJ% o? gas was

obser\@lt_ibm 'Kﬁe réabﬂon %IQﬂJregﬁas%idlﬁ l‘@@at?@sto'_u?é?ﬁux %héﬁ £dSed and
evaporgiedd Z‘Sode@meNa@zad@led 2%l HEoreattivs. rotxtuﬂeen/@@ evaporated to

anmodl 5 By AT 8 00BE I, A, FHIDL ¥ g ncer

nitrogemox yip besgpIrate fhas:lhﬂ#(;%l-methoxy- phenyl piperazme dihydrochloride (593

mg, 188 §im4D Sy SSpolvae T o in eias sPret myfrogen 1. Frghisnstired

soluﬂoWWﬁé RRIRAI & cabdlil 4Rfbur, ofJDmPnEH& tri@ﬁyl%ﬁﬁ@l(mé |'n'll 5.86
THF. A catal éklac anount of was added 't

mmol)r e'gbe,apm ehiarigkeein &P wgmaﬁdqgierqmdlyag this s’grrgg m|xture and
alloweH“fB'réa erﬁf&ﬂ?gﬁﬁ ik w %R{r v{/&ag{ib&ﬁ] 1T Fga%d%s‘mlx ture. The

rre no nore evolution of gas was
organlff HayerewaS| separaiedisadwamshagi witly mem; altigdo ovef IMSO,, filtered,

evapol i 230 ERRRMEL L ofelbruEng 5, 2ed so0 mg

of the fline cagipdublllra efsv@pnaglssiip! ved in 10 b CH2Cl 2 and
Iaced under nitrogen. In a separate flask

mp 144- (4@ c,q'vl oro- phenyl ) pi per azi ne hydrochl oride (269 ny,

25 ;_ V\q?” solved in 15 nL CH2Cl 2 under
[odo ogen Zf' 8@3“ rred solution was added a

1H Nl\mtSdO/MHz AMSV-08): BNVAB7 @ndH,ri-et 53 i 784 Gn83HYL7.84 (m,
1H), 778 (d 1H ?J =8.25 Hz), 7.52 (t, 1H, J=7.79 Hz), 7.41 (m, 2H), 7.23 (id, 1H,
J=7.79 Hz, 1.563 Hz), 7.12 (m, 3H), 6.79 (i, 1H, J=7.33 Hz), 6.48 (d, 1H, J=8.40 Hz),
6.42 (s, 1H), 6.38 (dd, 1H, J=8.09 Hz, 1.83 Hz), 6.01 (s, 1H), 4.01 (s, 3H), 3.70 (s,
3H), 3.67 (bs, 4H), 3.08 (bs, 4H), 1.63 (s, 3H)

MS (ESI) m/z 520 ([M+H]+);

Anal. calcd for C33H33N303: C:76.28 H:6.40 N:8.09 Found: C:76.06 H:6.39 N:8.06.

Example 86
(R,S)-3-[4-(3-chloropyridin-4-yl)piperazin-1-yl}-2-[(R,S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile



The acid chloride in CH2Cl 2 was added rapidly to this

stirred mxture and allowed to react overnight after
wahiogiooss er was added to the reacti on m xtur ePCTN82004/013360

organic |ayer was separat8d-and washed with brine,

dried over MgSHA, filtered, evaporated to dryness

RSB R a0 PRSP,
methoﬁypl{aiy[)zﬁnaphﬂr@&nﬁélhyl}%methyl-@emxopﬁdyiﬁbrﬁémtrﬂe HOOMR D), 10%
palladlgpb o&-lcafgo:%)ggo mg). tngthgfjg@quaz 1J m)_)glger@( dls§q1|veg4§;u?¢ﬂ: (20 mL),
evacuéﬂéﬂ aﬂd é?ade@ uﬁd’&noﬂe %ﬁnééphére"bf tézd7r ﬁén '&bm@h?sﬂ\é ‘reaction

mlxlurmas @lt@’@d(ay‘ld @Vﬁporateobm @/nessl) Punmoagomﬁ siligi) gel 58% ethyl

oo, iS5 oA A e

H NMIR EOBI\/INZKmﬁSGCD@)ﬂ S @412(87914) 3 528(8 PNH7JQB 44/\92) 7.97 (d, 1H,
099150 PCT/ US2004/ 013

360
J= 7’19( 5233)7 §7((2‘ﬂn%HhoZk>78r{§n>ﬂ|l-§ 821§[HZ)(§’ %Kh&@ﬂ@n??)*ﬁ)paﬂz (m,
2H), 7% ﬂn%’ié‘l £aph %}lqzroo s, 1H). 6.80 (1, 1H, J=6.80 Hz), 6.01 (s, 1H),

) propaneni’tr

4.01 (S( $H3) 3271c§bsméH3 (6 25r(b8,h4i71)4 rﬂh@h{ﬁ )32 S Kz St) 3n(ZI52ﬁ;1ﬁMﬂH]+)

Anal. SRS EPacn e’y 0740 Eibiumt Chiothes 22 BhAZE W& ohdound:

C703r16]4‘5t86’N gigyt ur e. ()<al yl chloride (0.160 nm., 1.82
nmmol ) was added slowy. The reaction m xture was

stirred until no nore evolution of gas was observed.
Exam Tﬁ%feactl on mxture was rapidly heated to refl ux,
RR&M cool ed and evaporated. 25 nL tol uene was added

(Sy3-{4¢(8,2-tihtcwophenypipatainet y2- ggmr%m%y%%%nesz
was di ssq)yed in an
naphtWﬂE&%ﬁylﬂgggp :I]%?qwgpanqpq l€eparate flask

%s(ga}-zregaﬁef-m Smﬁﬁﬂyd%heﬁw@mﬂﬁmﬁt%\tﬁ%ﬂ) éﬁ&% acid

ng, mol ) was di'ssolved in
(450 mg,t1-3@enmotiovas idisseivedr 20 s THuFonAméalsrudamcwnt of DMF was

acited LB L, VA SRSk (PISBALT 32 Ry e aoca
slowlyr aﬁ‘ el yeactidrhirgixtrerwed slirkddirntingo mblf@}md)mitibrr ?ﬁcgas was
to actio

absensie, AL oIS, L WS Sk RARed et G bied and
evapor‘@tédﬂ 5 e tolldrRAwaY IddMB X tHe F=REiBA mixture was evaporated to
dryness. The acid chloride was dissolved in 10 mL CHyCl, and placed under
nitrogen. In a separate flask 1-(2,3-dichloro- phenyl)piperazine hydrochloride (367
mg, 1.37 mmol) was dissolved in 15 mL CH:Cl> under nitrogen. To this stirred
solution was added a catalytic amount of DMAP, and triethylamine (0.82 mL, 5.86
mmol). The acid chloride in CH,Cl, was added rapidly to this stirred mixture and
allowed to react overnight after which water was added to the reaction mixture. The
organic layer was separated and washed with brine, dried over MgSQ,, filtered,
evaporated to dryness. Purification of silica gel (CH,Cl,) afforded 462 mg of the title
compound as a powder.

[0]p®° = -159.1° (1% , CHCI3);



evaporated to dryness, and recrystallized from

et hanol /diethyl ether to yield 530 ngy of the title
w@eompomid as a crystalline solid. np 147-148 CQrCl/a$pmpH013360

= -160.87 (1 %, CHCI 3); 198-NMR 500 MHz (DMBO-D6): S

7.97 (d, 1 H J=7.33 Hz), 7.87 (m 1 H, 7.84 (m 1

"W NME 5008z Busothe) 3399 (it S P as iy, et gn. 2HE.79 (@, 1h,

8.25 HiZ))Y SB 121K|m| B, Hia) 7/'942((m 2Hb1 7%17n$3zrg¥)7 2@(.418149;7 13 (d,

2H, J-r?zogi"@aﬁ% % 1), (%80(1(’(H$H a3, 591 (5, Toi) 4016, 3H)
3¢ b 4 1.63 3 V&

3.67 () =3 )2%‘%’% '??@64?(3 T o e oy Ca3HaoNE0

MS (ES!ne/2858H([61+H)+N: 8. 09 Found CZ 76.06 H: 6.39 N: 8. 06.

| e 8
Anal. GEEJORCrbeGRParoR AT Grttua C/P9.87 o658 A-1:2 Foung: G0.61
H:5.53 Ni7.44- met hoxyphenyl ) (1- o
napht hyl ) net hyl ] - 2- met hyl - 3- oxopr opanenitrile WO
2004/ 099150 PCT/ US2004/013360 -89 . .
xamél? S;% Eg (3, 5-dichloropyridin-4-yl)pi perazin-1-yl]-2
(2S)- S@I[hmhiqlbamhfmdmmhthhé ]t-?sl,ﬁLdlh?drﬂilpS/hMin- 13(2<P§CW_F-@-|P(®') (2-

methogyRhar1-HRPRE Doty zﬁ%&b@%&é&?&éﬁ%% (200},
YD) @bﬁ%@@dzﬂﬂ@%ﬁﬂ@ﬁp—%ﬁeﬁ{m &tﬁ@gﬁ%ﬁ%ﬂeﬁﬁ

overm The reacti’on xtuevvasf ter

acid(5eq @ﬂ@)rgf’rﬁdnml)d‘ﬂ/?ﬁ alissolveg irf 20 avl. dirifof As catadicgamops0es DMF

was aB o ISR IOBIEEBRAGI, B Y 11 o) v

added(smbm DB})te rbat&:dhln(mturéw&s stiretRuntil, nd nhbreJé’Eoléﬁoﬁ'lZ))‘ as was
=7,19 Hz

observgdiG 'Iﬁ% rea;ctg)@ mlxtuIeHNa% _r?pgﬁy mateész ﬂHx t&ﬁb‘l cooled and
evapor%té'@ QEI mll_ tbﬁuené \Jaas (dﬂdea"ﬁl_?)d ﬁ\é)%e{c'ﬁon %?ﬁ re§N§§) e(/%%or%ted to

dryneS@H) Tr@ ggld( Iorm Was, dtsspb/equ) 10[\/51 EBH Imzmcsmaced under

oo 11D o Bhorf o3t CRLSEEL o] e

dihydrop@idie hEdmmplcmc&] (520 mg 1.73 mmol) was dlssolved m 15 mL CHxCl,
under Eﬁ@gﬁaxéﬁﬁﬂ%sg Irec s(glg w}é )a%deceiraaczzétglﬁlca oun Sf B)M(AQP and

tnethyl@?rﬁﬁ@ oy oxrmLhglgt ﬁ'lrﬁBF) hyiire3a8d W&WWCHZCH ewas added rapidly
2- cyano- 3- éﬁwrret hoxyphenyl ) - 2- met h 32

to this Esﬁggﬁtrnytqrp ras1$h @

the reaction mixture. The organic layer was separated and washed with brine, dried

ed io @eact overnight after w |ch water was added to

over MgSO,, filtered, evaporated to dryness. Purification of silica gel (20% hexanes /
CH.Cl,) afforded 406 mg of the title compound.

'H NMR 500 MHz (DMSO-D6): 8 7.95 (d, 1H, J=7.18 Hz), 7.91 (d, 1H, J=8.70 Hz),
7.71(m), 7.49 (t, 1H, J=7.79 Hz), 7.42 (m, 1H), 7.37 (bs, 1H), 7.24 (m, 1H), 7.22 (bs,
1H), 7.12 (d, 1H, J=8.25 Hz), 6.83 (t, 1H, J=7.48 Hz), 6.22 (bs, 1H), 6.02 (s, 1H),
3.98 (s, 3H), 3.60 (2H,bs), 1.65 (s, 3H)

MS (ESI) m/z 587 ([M-H]-);

Anal. calcd for CazsHosCIF3N202: C:69.33 H:4.79 N:4.76 Found: C:69.06 H:4.87
N:4.65.



(450 ng, 1.30 mml) was dissolved in 20 nL THF. A
catal yti c anount of DMF was added to the reaction
worRoo09950 Oxal yl chl oride (0.160 ni, 1.82 nmol PCTHES2004/013360

added slowy. The reacti ef1m xture was stirred until

no nore evolution of gas was observed. The reaction

m xture was rapidly heated to reflux, then cool ed and

evaporated. 25 nL toluene was added and the reaction
Exampte)@ure was evaporated to dryness. The acid chloride

S)- 37 Hhghibro-vrispmelndinienyioboroaaf o Qe
methoR%%%)ﬂ)g’g -{?\%@ﬁmyﬁ%éiﬁﬂ!%ﬁ%bﬁwl %eo@a%?mg@ 37Tgnglh? .
5(81,$)‘%@yaSmau(tz-m@ih@@/pﬁ@ﬁEld-Qamﬂl}&-IBy(ﬁmagainibw)prquanom

iS00 012, 522° ) B, o o

was adtledrtedth réautlenanmtdur:d | D=yt ohlbﬁdet(OO’i@ mhightl. 7<£‘ hﬁhoI) was
ction m xture.

dd d he
added g ¢ ThayeroiRls TUSHER SIASISURE HEUHGR MPECHIHAGT of gas was
obsen&d. edTHé’%aMRﬁ%nxfdrbt\ﬁl%dra 'cpgmié&% F%IL%{ %ﬁscool?d and

Purification of silica gel af for
evapotateds 25 ml tolaneuwas @ﬂd@dp@w &he rgagtiongnixturesgas evep%ated to

dwne%wgﬁt%’wbﬁ%% %%%%%@Eduﬁgq?’“hﬂlﬁ@g ) pidbegt under

nitroggmm  2H) , a7. S&pardte 1fiabk 8- @Ech’rbt)o. 3-TriffidurbmetAylH, pleny/l)y4Syridine

hydro%'@ﬁdezﬁ% &*@ d%ﬂmog \ﬁé g}\lﬁq) & %rgl (:IJH aﬂunder nitrogen.

To th|§ s?lrréa édﬂt)ltlorﬁm%% éédeé@ c?t‘élﬁib I_§§lou§%"bf I%MAW e{rhﬁtnethylamme

(0.91 r(ﬂ[-wﬁrﬁhmmqi}}affhe@m@ &hfmldeoaz(ﬁlzlg@h AE02d¢pd ra;sldbeﬂqmns stirred

mlxturgxagﬁfp %Iéo@%c?tc@?ee%t ovethnigRt Bfter Whith Rdterivas 23dNd toifie reaction

mixtur¢2 S)1e- prgdrde dayer oves- Sepafdtedr ametvwgsheuhavisH oridiet-diidd over
yd di n-|

MgSO} rfﬂg%r I ’hle%‘ﬁ% ?Lrerl)‘i’ayH héﬂ&\%@%hyl [Pusificating of. slliss ogeln (20%

hexanéé}’UHzUng afforded 510 mg of the title compound.
- cyano- 3- Ié@smat hoxyphenyl ) - 2- net hyl - 3- (1- napht h

M N ﬁ@ﬂd‘ﬂdﬁdmﬂ%@r @08.88, i 1k S Haw 6Bs(§dL 2kt 6,18 Hz,

2.52 H, T ol SRR Wy 7O, 20 % (3 R P9l a2 m,

2H), 7230(td (msd—asue& sﬂ:@m) 7|rh? (reaet)] ersormxmrﬁms Hz), 602(
YE‘EOUIOHO opbserve

1H), 4 30BN bR (Potiih @ G405, Aol 7o G104 65481 2

MS (EShaR/2e40 gf+a1983C00]-);

Anal. calcd for CgzsH3zoCIF3sN2O2: C:69.09 H:5.12 N:4.74 Found: C:69.21 H:5.13

N:4.62.

Example 90
2-cyano-3,3-di(1-naphthyl)propanamide

Ethyl 2-cyano-3,3-di(1-naphthyl)propanoate (250 mg, 0.66 mmol) was
disolved in THF (2 mL) to which concentrated ammonium hydroxide (5 mL) was
added. The reaction mixture was allowed to stir overnight, then taken up in ethyl



evaporated. 25 nL toluene was added and the reaction

m xture was evaporated to dryness. The acid chloride
wor®4hpEasol ved in 10 mb CH2Cl 2 and pl aced undePCT/US2004/013360

nitrogen. In a separate fF&8k

1-(4 chloro 3-triflouromethyl phenyl)-3,6-

acetatg; l{f{jég@r#@%gf %ﬁl&%S% ?W&MQW&IY%E%SCGC’ and

purlfledtormltmb gel totyield 3&mgamfdhd tmeaﬁnqbwncn am)unt Of DIVAF’
| ami ne

d h
" NN 9P W% (SNBEPE) (e 222t 7 88 yim, K MG G RHOCT.65 (@
1H, S8 15, 280 (7l R a0l SACU=6YAT ALODL oGl @l 1H0UEY 76 o).

reactron m ture organic
MS (AP&EmM/2868(fiaNkitge); and washed with brine, dri ed over
filter ev ted to dryness. Purificatio
Anal. G1ET Tor Ceikfazh00. Rondae<0 25 Gotith 55 0330 i 4oaUg A Found:
C:80. zqfotghggiN 7I1q conpound. 1 H NMR 500 Mz (DWMSO-D6): 8
H J=7.18 Hz), 7.91 (d, 1 H, J=8.70 Hz),
7 71 (n) 749 (t, 1 H J=7.79 Hz), 7.42 (m 1 H),

(bs, 1 H, 7.24 (m 1 H, 7.22 (bs, 1H), 7.12
Exam"Z%%qu J=8.25 Hz), 6.83 (t, 1 H, J=7.48 Hz), 6.22

(RR/S(&)ss -(2- M)sthds(y%e(rfyl) Znidthyl- :8na§h(r&1erﬁl'rl)yl 23(466x (-2 -l -
b% I;l M5 ( ESI mz 587 ([MH-); Anal. calcd
P'Pera?-'BP ar FFFQRW”GC 69.33 H:4.79 N: 4.76 Found:

gxm%%ulgé&odgﬁfﬁ%&%@‘%gé m&@o%rgﬁﬁérgg%ﬁﬂethyl -2-{[4-(2-methylpheny!)

piperazips)-yicgripopy-Sh(lenaptghybpriopanenitifet hy (358moy| | OL.5Gmd)  in
dichlofGiethone ABmY7 )3 TEResVRD Py SIRGRToXYhRIR)F 2SiCL(EE Y L mml)

at reflexifor i53ehours (approximately 35% conversion b% LC/MS) The sample is
oxyphenyl ).- 2- net napht h

Cooledﬂ'jcg%ﬁaﬂ%?@wgg[%@étﬁ QUEOUESS mblﬁa@%aé%oT%argamc layer
is wasHbdMwitH fwatér (e Yatvbf Né‘}%ﬁl} Pflte%\fg alﬂégsco"f\@gﬁﬁ9§% ifeacuo.

reaction m xture. ori de
Chromategrpphwi ovea silicd uﬁlng/\b% meteaneldo dichiorimethase waslded 80mg of

e it SRR, Hech AP ot oD SRR TGS hs e

compdunerecaltdid @ystal.evaporated. 25 nL tol uene was added

nd. t reaction mixture was evaporated to dryness.
mp17$h1%0 {EQeEhI ori de vvas d| ssol ved in 10 rrL CH2Cl 2 and

LSOOG BORER, T, PESERRL 71 o 14,0

8. 24Hzt)y6frﬁﬁ: tt, dH, de= 7528HDY 7 414 f@uinn2H) Jwad, mkszs)pvmzl(brm H), 7.81
& 21 kTR PG ] Pt PR S 2EHY), Flos 5,11,
7.81 (d,r1181 e @URAR), 4.02 (s, 3H), 3.63 (brs, 3H), 3.23 (brs, 3H), 2.72 (brs, 3H),
3.63 (brs, 3H), 1.68 (s, 3H),

MS (ESI) m/z 520 ([M+H]+);

Anal. calcd for Ca3H33N3035: C:76.28 H:6.40 N:8.09 Found: C:75.19 H:6.53 N:7.86.

Example 92
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-({4-[3-
(trifluoromethoxy)phenyl]piperazin-1-yl}carbonyl)propanenitrile



(0.92 nL, 6.51 mmol ). The acid chloride in CH2Cl 2 was
added rapidly to this stirred mxture and allowed to

wo e@ataver ni ght after which water was added tBCT/H82004/013360
reaction mxture. The org8hic | ayer was separated and
washed with brine, dried over MSX, filtered,

RS B B BRE R R PRl o GRS

ylcarbc%ﬂé)}dw%@%lw ( VB0 Daig, 8 03903 (dnmbI)H JthaQﬂflthdirbmethoxy
bromogé._@z_ 222902 é}ig@ggnm@g) lg@ (e(rl bqthpdeJ Q71 17gqg,121)16 mmol),
tris (dige@h?ghea%lbn%fgg% IéHﬁ'.u{ﬁ J(O”'SZ 2@570"@25 ﬁ}@&l "\ch?‘nc BINAP

(31 mg4)0.05. Iﬁmqlbandltoﬂ)qenm (iﬁ)rnl()swem—ﬂzahmrmi (bs, Ca:m)s fubey 5vacuum

degasselh pitckrl ity 8, s refiiphefl 5%l A aglgd o so°c

overmghttunﬁhe Ee@cﬁldhlwbdsﬁzob?ed aker®2p ifdSPlyEefHer, filtered, washed with
ano 1-ng hthyl) an mde Et hyl
water, RESYAI BBISGUS1SHPRY AT BT An GANe. (dziss fer $1R0s, fitered,

evaporiey, )aﬂtﬂiﬁuﬁflé@ ‘he§hd<ang§_ "ﬁO(‘/@ h@kinéé?dmtém t8%ﬁél@@553hf©dof the

amoni um hydr oxi d dded e reacti
title compoundeasia avhilel poweden o stlr overni ght, then taken up

o ol B PRSI, P, P R 0, 1y o .

1H), 7Wig tu WISO@—BEZ@P&')GIV@ (tand, Jw/rm rﬁeﬂ (7”4’§ }hi szgeﬁ 30Qt, 1H,
= r%:]of the title conﬁoun
J=8. 25{ lesd @é)( .81ld, Q#(?éh Hzj .687Hg} 1.#2 (BH)ZH)7 ®91 (a¢, 2H) J=8.40

;
i, 1.0 82y 070 n b SR Y, 00,0 680 5 SBEAGh . 00
(bs, 4HEE . 1§ Kb\ )+).63A8aBH) cal cd for C24H18N20 e 0.5 H2O e
30.39 H5.95 N7.35 F d: C 80.27

MS (ESDEES R AVipT+ anpl e 91 (RR/ SS)- oHn
Anal. é’aiéc?f&bb Fm@yt)cff;f) RHY 'C%QH@@*H B é%'FcﬁJr{d‘* "®69.81

Xy-4-0-t0 - pl perazi ne- 1 carbonyl ) -propionitri
H:5.919%6.if4.0n of

(RR, SS) - 3- (2- met hoxyphenyl ) - 2- et hyl - 2- {[ 4- ( 2- et hyl ph

enyl)
Exampié P8r azi n- 1-yl ] car bonyl } - 3- (1- napht hyl ) propaneni trile

PASEE B R SR B S LN MR
naphthyl)methyi}-2-methyi-3-oxopropanenitrile
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(piperazin-1-
ylcarbonyl)propanenitrile (471 mg, 1.14 mmol), 2,3-difluorobromobenzene (200 mg,
1.04 mmol), sodium tert-butoxide (139 mg, 1.45 mmol), tris (dibenzylideneacetone)
dipalladium (0) (28 mg, 0.031 mmol), racemic BINAP (39 mg, 0.062 mmol), and
toluene (3 mL) were combined in a Carius tube, vacuum degassed, placed under an
argon atmosphere, sealed and heated to 80°C overnight. The reaction was cooled,
taken up in diethyl ether, filtered, washed with water, saturated aqueous sodium
bicarbonate, brine, dried over MgSO,, filtered, evaporated, and purified on slica gel
(10% hexanes/CH,Cl,) to yield 280 mg of the title compound as an off-white crystal
solid.
mp 198-200 °C;



at reflux for 53 hours (approxi mately 35% conversion
by LG M5). The sanple is cool ed and quenched with
W@ atougd1s@ aqueous sodi um bi carbonate. The or geein/tS2004/013360
| ayer is washed with wateP4dried over Na2SO4,
Filtered and concentrated in vacuo. Chronmat ography

" NV EPa s SRS R & TBBIE Dmpatita el B UE: BT 78d. TH,
J=8.25 Heyn mﬁ(geﬁtﬂy GQQ%PW@YWQ%?% ?Be(tt1m%\/%—7 %qnmﬁwdu (m,

2H), 78] H).7. 800, T, JEOKQT tizk, 6779 e 2H), oD s ma)401 (s, 3H),
= 4 7.56 (t 1 H J=7.63Hz

3.73 @S %)(Q%J(b'é }‘h'l') 16%@ g@) 7, 28((brm oH), 7. 81 (%,

MS (ESH, mbzﬁ:za([msmﬂ)e-) 7.14 (d, 1H, J = 8. 24Hz) 7 13 (1,

Anal. @algdpig; ta ;? Ngg - (203 hed G 3. 633h§5 69 M. @gr i/osu@.bC 72,65

24 brs, , 363(brs 3H, 1.68 (s, 3H),
H558(2“é§7|§émz 520 ([M+H +); Anal. calcd for C33H33N303:

C. 76.28 H:6.40 N:8.09 Found: C:75.19 H 6.53 N 7. 86.

le 92 (RR
Exam )@12 ( 2- met hoxyphenyl ) - 2- et hyl - 3- ( 1- napht hyl ) - 2- ({ 4-

(R,S)334- (3—f|uoroph?r;]yl)plperr?zm I1in] -2-[(R,S)-(2- rlnetll*l?xyphgnyl)lm)-
rome en erazi n- car pon ropa
napht’ﬁ’bﬁ‘thf -é- ngéy&&y@%@n Bt IS20047 013360 -03 "
RSPk R e R P mﬁsﬂf‘ﬁwﬁh&'ig‘@ﬂ%@ 15
ylcarbenyt) p)"Opamratrlde (5191mg;ﬁ9251mmol) t3-Guotebnemoeben260e ()0 mg, 1.14

oS24k BATASE 5% S i BB otone

dlpallaGuQQE(OWBﬂ)mg[ ace3d Cmﬂol\)Al?acérﬁib BINAP. (2 m@! 0.068nthmol), and

Zé @eé b e@L rrbl ned in a Carius tube, vacuum

tolueng &4 Malslayere,sQmem Huﬁr%‘?ﬁw VACHH ) Aegassash flagedappder an
T I

argon Qgﬁgﬁﬁhé@l ggﬁed‘%ﬁ‘c’ Rkg to IC{ g\?éeﬂgn m"‘ﬁ?edi:évjé?.{tlﬁﬂ was cooled,

taken wat @rdleﬁml mtbeeﬁllwadou@sbeduwm Maiar,bsatw@tedbaqwmus sodium

blcarbgﬁétgdpﬂﬁg gﬁ@f%&r {l}@%ﬁg%ﬂ@_&(&@\?&ﬁ{o@gfﬁ a%n'ad rf'u sllca gel

(10% Hé)@neél@HﬁClQ)omigﬂelddZ%rr@ offthé eltIEMOuny'bgngRvﬁ@pMdder

) J=7.18 Hz

H NMR 96 @@O(Mr? @MS oy’ §d7 06 el Ik I7. 1%)42)77@3 (m, ity 7.83 (m,
0. 7SR, ) 2B oz Rt
J=7.48 Hd, 084, H1358.42 (m, 2H), 6.56 (td, 1H, J=8.40 Hz, 1.68 Hz), 6.01 (s, 1H),
4.01 (s, 3H), 3.68 (bs, 4H), 3.14 (bs, 4H), 1.63 (s, 3H)

MS (ESI) m/z 508 ([M+H]+);

Anal. calcd for CsoH3zoFN3O2 o 0.20 H,O: C:75.18 H:5.99 N:8.22 Found: C:75.15
H:5.95 N:8.02.

Example 95
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-[(4-pyridin-3-ylpiperazin-1-
yl)carbonyl]propanenitrile
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(piperazin-1-
ylcarbonyl)propanenitrile (576 mg, 1.39 mmol), 3-bromopyridine (200 mg, 1.27



Hz, 1.68 Hz), 6.79 (m 2H), 6.72 (d, 1 H, J=8.09 Hz),
6.01 (s, 1 H, 4.01 (s, 3H), 3.68 (bs, 4HO, 3.16 (bs,

WA R)0409830 (s, 3H) Ms (ESI) mz 574 ([ MtH] +); AP@l/1US2004/013360
cal cd for C33H30F3N303 0-8%-C6H14: C:69.82 H: 5.83
N: 6. 96 Found: C:69.81 H 5.91 N 6.74. Exanple 93

mmol))( R@?hhllg? L%)’Zé%%éﬁ@% Hﬂf orﬂa,e W42 Bh %rl)‘?zirﬂ' adixélliz'ﬁia[eﬁgacsetone)
dipalladmmt(byl(%ﬁagbyb%%% mmﬁbl)l r&?ﬁi@p?ﬁmfll?gmﬂlfﬂd,eo.tozfsl r)nmzol), and
- 13- - n -2-Nne -o- - nNa - £-
toiuen% E?R Eér?a @rﬁchzrﬁgineﬁﬁé%q%fig% &méﬁoeywm @égaszap%,laycgdmnder an
argon gffﬁbéphé’fe?’sé%lé!j L&?{@Hé@t@@%%%@@im&%ﬁ%fhe&ré%ﬁmés cooled,

sodiumtert-butoxide (13 : ris
taken pgi ipedigihyl cdhenddtesad) waghpd| wititiveate(,03atypgedrp @& sodium

icert L) oo CAHLE gFRMIBSD fbyad SERHRY) prB e 88 Whca oo
(5% médw&ﬂ/@bd -gnrdp&begecwwl)efo yi@Ld aB_giLgﬂgaiﬂl’h@nhw eompeahldd./éhich was
an ated to oyernight. e _reaction was cool ed,
feCWS@ﬁ%@H?{mﬂ ethay itwneriﬁaé ng Of fhestitgicompened ag 3 prystal solid.
mp 188AEer+c;sat urat ed aqueous sodi um bicarbonate, brine,
dried over MySO4, filtered, evaporated, and purified
"H NMBn5Q0 iMtdz BMSQ-TB) Helated, AHL Q=275 6iz)j &0d (280 1hp Jo#.43 Hz,

it d f - whi | id.
107 Wb ko PO OBS e e T e 26 7B .
o oy A DR e 30 el T £ ED 2 @ 21
J=7.7931'Eiz),g§l7 ., TH, Jo7 .78 HolB.0Y (931k), 4.0, (sJ 3w)5a.q(az§qS, 4H), 3.17
. , 7.08 1 H, 7.00 (q, 1 H J=9.01
(bs’%ﬂk;";?me(s@?g"'?:? 2H) | 6.(311 (s,H)l H) | 4.(81 (s, 3H), 3.73
MS (EShsn/zA91, ((M+85+);bs, 4H), 1.64 (s, 3H) M5 (ESI) mz 526

sl SO D8l 3t B R PSR SOl 1.2

Exanpl e 94
pSR S)-3-[4-(3-fluorophenyl) pi perazin-1-yl]-2-[(R S)-(2
Exam ei"ngﬁhoxyphenyl ) (1-

(RR SSHDLN IR o s BB
naphthyhesthylt2-methyl-3-oxopropanenitrile
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyi)-2-(piperazin-1-
ylcarbonyl)propanenitrite (403 mg, 0.97 mmol), 2,3-dichiorobromobenzene (200 mg,
0.89 mmol), sodium teri-butoxide (119 mg, 1.24 mmol), tris (dibenzylideneacetone)
dipalladium (0) (24 mg, 0.027 mmol), racemic BINAP (33 mg, 0.053 mrﬁol), and
toluene (3 mL) were combined in a Carius tube, vacuum degassed, placed under an
argon atmosphere, sealed and heated to 80°C overnight. The reaction was cooled,
taken up in diethyl ether, filtered, washed with water, saturated aqueous sodium
bicarbonate, brine, dried over MgSO,, filtered, evaporated, and purified on slica gel
(10% hexanes/CH.Cl,) and reérystallized from ethanol to yield 228 mg of the title
compound as a crystal solid.
mp 220-222 °C;
1H NMR 500 MHz (DMSO-D6): 8 7.99 (d, 1H, J=7.33 Hz), 7.87 (m, 2H), 7.80 (d, 1H,
J=8.25 Hz), 7.55 (t, 1H, J=7.64 Hz), 7.43 (m, 2H), 7.31 (m, 2H), 7.23 (id, 1H, J=8.55



yl car bonyl ) propanenitrile (519 ng, 1.25 mol),
3-fl uorobronobenzene (200 ng, 1.14 mol), sodium

wo eotopasoxi de (154 ng, 1.60 mmol), tris PCT/US2004/013360
(di benzyl i deneacet one) dip@kl adi um (0) (31 ng, 0.034
mol ), racemc BINAP (42 ng, 0.068 mmol), and toluene

i, 148 L LI SOTBLRS0 ) 9 GRS 0 YOE WD .5 e, 092

Hz) 6. @m@b Hid4)l, dc02 (s, &Hh§ lB\Bsr(Esgﬂng 2||'BB (bﬁaﬂﬂ) dhrﬁ%veﬁ m-ﬁ)ol ed,
n yl ether iltered, washed wt
MS (E fzgg%ﬂ&'gﬂé' aqueous sodi um bicarbonate, brine,
l. Vi r ure
Al O N ek i LD OTS) b o e Bhe ey H:519

N:7.34 he title conpound as a white powder. 1H NMR 500 I\/Hz
(DVBO-D6): 6 7.96 (d, 1 H, J=7.18 Hz), 7.88 (m 1 H),
7.83 (m 1H, 7.52 (t, 1 H J=7.48 Hz), 7.41 (m

GeneraHprocédRte AnylpPidrazife Anides 2H) < 6.79 (td, 1 H,
J=7.48 Hz, 0.84 Hz), 6.72 (m 2H), 6.56 (td 1 H
J=8.40 Hz, 1.68 Hz), 6.01 (s, 1 H), 4.01 (s,

R @%Sf\ﬁ %‘éluti@ﬁ) of §$§)2 dy%ﬁo ﬁ -gn?}tg@'?y ﬁeng%@gﬂ{ 3 g%aphthalen-

1-yl- prmz@nybsrrlsrlde iR, a@egmlmleswag menated foomrethesparent aoll using oxalyl

chloridf ghGQMISHT RIS shiecids A 05MLeqiyHon of sming i Agetpnire was

prepargfidapg a iS5 Qeljahpm o€ tristhyl- almne in acetonitrile was prepared.
yI ).car bonyl ].pro anem trile

(RR Bk) o3 amin h@p@ﬂfzo‘}d.n@[aﬁw ofacid chloride solution and
triethyrl’ @'@Wehﬂolut@\( R/l/dﬂ?r ; o'rr]m é;&%?%&%%ﬂn%ﬁ%&@ room

tempeEEﬂOlZH wemﬁghﬂomnwszn@m GB36emoved imuagyo smdi the sample was
t 70 1), tri

redissolfP df g Eiaemaiians ALl AP PERSIE ufess2rt- 6.0348H 7.0).

The saimple) ls V@ﬁm@fﬁlwnﬁuﬁmwﬁnd Qe Cemirlyed Al the!I4pE8 form.

(3 were conbined in a Carius tube, vacuum
The dl@@@&%@@&\ar}ﬁ layen Wakdeamayed angoplagedds sheleen Wah Tde aqueous
layer \?5% gﬁﬁﬁp@nh@ﬁhggﬁ ﬁéﬁz%lhrlﬂér@ﬁlb orﬁtafe}}eg Eétheﬂ ag’a%goe? {otflic layers
combined.e M hesaganit Iagteawecmdras:t&d with etqlmjso”rm%el\lalldooise(ZmL) and

ver fil.tered eva and.
water (mEf’ R Sha Uats Yo, IS Pl ity o 208 BB, fprtiuged, to
afford ytwe! léya?sdr afd ahe taudout! Riyep W Rémabegh ThS orgamc layer was
recrystallized from et hanol to yield 158

removed i ageentie epidide wa@rq:lsnt%d updPi&do plmn m&g@ssr his seltion was

used ,%@88%@@%@@ b 8.26 (d, 1 H J=2.75 Hz),

Example 97
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-2-{[4-(3-methylphenyl)piperazin-1-
yllcarbonyl}-3-(1-naphthyl)propanenitrile

HRMS Caic’d for 1.00 C33H33N302; Theory 503.644; Found: 503.257277

Example 98
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(pyrrolidin-1-
ylcarbonyl)propanenitrile



1.07 Hz), 7.97 (d, 1 H J=7.18 Hz), 7.88 (m 1 H),
7.78 (d, 1 H J=8.252z), 7.53 (t, 1 H 7.64Hz), 7.42
W@ 2004299150 7. 28 (dd, 1 H, J=8.40 Hz, 1.53 Hz), FCRRSI0N3/013360
2H), 7.12 (t, 2H, J=7.79+4%)- 6.79 (t, 1 H, J=7.79
Hz), 6.01 (s, 1H), 4.01 (s, 3H), 3.62 (bs, 4H), 3.17

HRMG C5o 8 B caoapNzor g 52 Peiggréfidaradtirholas
Found: C 75.70 H 6.22 N 11.32. Exanple 96

Exam&ﬁep? giyghgeﬁyl()z( 2 di chl orophenyl ) pi perazin-1-yl]-2-[(2

(TR T ALy

naphtéwom@paaew riley| car bonyl ) propanenitrile (403 ng, 0.97

ARSI 5, P08 A R SERET SR Ty 9 4 TEbe

(di benzyl i deneacet one) dipalladium(0) (24 ng, 0.027
racem ¢ Bl NAP (33 ng, 0.053 mmol ), and tol uene
Exam?@pmo were combined in a Carius tube, vacuum
RR, & hydhoxgemh aAh-1-Al-g ﬁ#é’fﬁéﬂgﬂ{ al ed
( S@ E@g{ie}é tOQSOZBg%n ghtWTﬂ(eQ react e\?\gffool ed,
naphthﬂb{@ﬁthyﬂ 2-methdtdrpropiomenenitiilet er ed, washed with

AR ot O S RRS TR, Bl T2 AR i 4T
on slica gel (10% hexanes/CH2Cl2) and recrystallized

Examél et hanol to yield 228 ng of the title conpound as
{Q/stal solid. nmp 220-222 C; 1 H NWR 500 MHz

(RR, S(SIPI@@ M)Teﬁly_t'm?ﬁof(dim 41-y||)i2 E;E?n&%ok%heﬂwg? r(a@htiﬁ@methyl] -2-
methy*r3293<0@ﬁépmmtrrbe 31 (m 2H) 7.23 (td, 1 H J=8.55 WD

HRMS?%QI‘U @ﬁﬁlﬁ@o g?i%ﬁ?ﬁ@éé%ﬁ%&% 414£§5f% @éuﬁf 61'15)22;5,64%4

J756Hz 0.92 Hz) 6.02 (s, 1 H, 4.02 (s, 3H), 3.63
Exambl 2.85 (bs, 4H), 1.65 (s, 3H) M5 (ESI) niz 558
+) Anal . cal cd for C32H29CI 2N3(2: C. 68. 82

(RR,SB)2-&znd-N, [\'13-21|é‘_tﬁyl@(Z%&ﬁoﬁﬁ)Hér@xlﬁ.mé‘ﬂh%@_{q Gener al
Procedure Aryl pi perazi ne Am de 5M sol ution of
naphtiydlpyonanameles- ( 2- net hoxy- phenyl ) - 2- met hyl - 3- napht hal en

HRMS; CArod 1111060 eEHIEN SO0 fi &%%ﬁ%‘q‘%é TEdhd @0 HoFsed

fromthe parent aci

Example 103
(RR,SS)-2-cyano-N-[2-hydroxy-1-(hydroxymethyi)ethyl]-3-(2-methoxyphenyl)-2-
methyl-3-(1-naphthyl)propanamide

HRMS Calc'd for 1.00 C25H26N204; Theory 418.4925; Found: 418.189258

Example 104

(RR,SS)-3-azetidin-1-yl-2-[ (2-methoxyphenyl)(1-naphthyl)methyl]-2-methyl-3-
oxopropanenitrile

HRMS Calc’d for 1.00 C25H24N202; Theory 384.4778; Found: 384.183778

Example 105



chloride and DMF in nethylene chloride. A 0.5M

solution of amne in acetonitrile was prepared, and a
wa 2@Mosabuti on of triethyl amne in acetonitriPEr/Mam04/013360

prepared. 450 L of ami ne s88ution, and 150L each of

acid chloride solution and triethyl am ne sol ution

(RRSEERE PR Aoy B R AL R e

) o, PosgioLs it (2.

HRMSCagilar 14 C 2Bl thaary g ds Hounda 28 A4637 8
and then centrifuged until two layers form The

di chl oronet hane | ayer was renoved and placed in a
Example d@R vial . The aqueous |ayer was extracted with

b ' t ani

(RR.SRES 2RO b ey BB Sy BN a i Pe Burepeprn-t-
yl)carbany@orepahefitiNeHCO3 (2nl) andOI }Nater (2nL). In each

case, t he r vortexed for one m nute
HRMSCEAE A foF g i s PralRRs S trory 46816 Runde 16822763578

| ayer was renoved. The organic |ayer was renoved in

vacuo the residue was diluted up to 800 .tL in DVSO.
Exampteil§7sol uti on was used in the test procedure

(RR S YRR BB DTz metpomnepdl tnaphthy b prgl2-
methyl} Popep@paneitrile ] r Nitrile NG Cal ¢ d
HRMSYGHISH 95 Lo R TEaR ot heBachREEAS i ! 9 7

Exanpl e 98
RR, SS) - 3- ( 2- net hoxyphenyl ) - 2- net hyl - 3- (1- napht hyl ) - 2-
ExampleyPBol i di n- 1- yl car bonyl ) propanenitrile WO

<ij,Eggﬁﬁ%g%@&%%%@%ﬁi?%a&@%ﬁ%ﬁg&%@@%fnﬁ-

ylcar! martEhitrile _

HRMsg:&%fsﬁ?wﬁ:@@%hﬁﬁmﬁﬁépﬁﬁ%bwﬁs‘qﬁ%bgﬂ&: ars
or 1.00 C26H26N203; Theory: 414.5041; Found:

414.194343 Exanple 100
Examplerik08s) - 3- [ 4- ( 2- hydr oxyet hyl ) pi perazi n-1-yl ] - 2-[ ( 2- met

|
(RR.SSERRBAN L2 {2-methanpheny)(1nanhihyhmet vl 2 methyks-
oxopropahehifiileor 1. 00 C28H31 N303; Theory: 457.5726; Found:
HRMS Calca 17 100 C28H30N202; Theory 426.5585; Found: 426.230728

Example 110
(RR,SS)-2-cyano-N-cyclohexyl-3-(2-methoxyphenyl)-N,2-dimethyl-3-(1-
naphthyl)propanamide

HRMS Calc’d for 1.00 C29H32N202; Theory 440.5854; Found: 440.246378

Example 111
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-N,2-dimethyl-3-(1-naphthyl)propanamide
HRMS Calc'd for 1.00 C23H22N202; Theory 358.44; Found: 358.168128



Exanpl e 101
(RR, SS) - 3- (2, 6-di net hyl nor phol i n-4-yl)-2-[(2-nmet hoxyph
wepgopgdismapht hyl ) met hyl ] - 2- net hyl - 3- oxopr opaPE€nUs2004/¢13360
HRVMS Calc'd for 1.00 C28H3®M203; Theory 442.5579;
Found: 442.225643 Exanple 102 (RR SS)-2-cyano-N, N-d
et - 3- (2- met hoxyphenyl ) - 2- net hyl - 3- (1-
Examﬂ?}lgpmdhyl ) propanani de HRVS Calc'd for 1.00 C26H28N202;
(RR, SSh3afdybdity| 5iRotizir-d ume2-| @0MetiSd/pheniyEnrpashthOBmethyl]-2-

R SS) - 2- -N- [ 2-'hyd -1
methyggmpﬁ%ﬁﬂg@% et Lyl ] }/3{ (())Z(Ymet hoxyphenyl ) - 2-

I i N . 00
ARUTSHiA 5 0 Qo rioe Pl Ry g

Exanpl e 104 (RR, SS)-3-azetidin-1-yl-2-]

- hoxyphenyl ) (1- napht hyl ) net hyl ] - 2- et hyl - 3-
Emm%‘ﬁ%o@?’%paneni trile HRVB Calc'd for 1.00 C25H24N202:

(RR, SS)-aa{dyd -8y dAdigequiolima(HBoR-2LB3H8thokyptariyt) LBy methyl]-
Zq 4/ 099150 PCT/US2004/ 013360 -98 (RR, SS)-2-cyano-N,
2-metiyA-PXRIPBBYEOHIE 2 et hoxyphenyl ) - 2- met hyl - 3- ( 1-

HRMS@alktdsr) Roe mmmmﬁqg@%@?@%&n&f@g@wa

Theory 428.5744; Found: 428,
(RR'SS) - 3- (2- met hoxyphenyl ) - 2- net hyl - 3- ( 1- napht hyl ) - 2-

43, D-trimet hyl azepan-1- yl)carbonyl]propanenitrile
Exam‘&@é%oal c'd for 1.00 C31 H36N202: Theory 468. 6391:
(RR,S5p3A@-mét g pR6my F-3-medtail {1-{D-methylphenyl)piperazin-1-

R - 3- 3-di hydro:-Hindol-1-yl)-2-[(2-neth h
yl]car%n?k}%é%kﬁﬁéﬁ@ww I n%ﬁltlétl Pre?hyl -g-ZJxopE(()paﬁni ;)>r<iy|peen

HRMSHBMR (Crdrar’ .60 m%m&%%%.@%wmﬁ%@%ﬁz??
Found: 446.199428 Exanple 108

(RR'SS) - 3- (2- met hoxyphenyl ) - 2- net hyl - 3- ( 1- napht hyl ) - 2-
Examéléhﬁ%”m phol i n- 4-
(RR,SS)-N,N-dibenzyl-2-cyano-3-(2-methoxyphenyi)-2-methyl-3-(1-
naphthyl)propanamide
HRMS Caic’d for 1.00 C36H32N202; Theory 524.6624; Found: 524.246378

Example 116
(RR,SS)-3-azocan-1-yl-2-[(2-methoxyphenyl)(1-naphthyl)methyl}-2-methyl-3-
oxopropanenitrile

HRMS Calc'd for 1.00 C36H32N202; Theory 440.5854; Found: 440.246378

General Procedure “Acylpiperazine” Amides

A 0.25M stock solution of (RR,SS) 3-(2-methoxy-phenyl)-2-methyl-3-
naphthalen-1-yl-2-(piperazine-1-carbonyl)-propionitrile in THF and a 0.25M stock
solution of acylating agent (isocyanate, acid chloride, isothiocyanate, chloroformate
or acid anhydride) in THF were prepared. A 0.25M stock solution of triethyl amine in
THF was prepared.



yl car bonyl ) propanenitrile HRVS Calc'd for 1.00
C26H26N202S; Theory 430.5707; Found: 430.171498

wEz@EaphEasa09 PCT/US2004/013360
(RR, SS) - 3-azepan-1-yl - 2- [(’P_Oomst hoxyphenyl ) (1- nap
ht hyl ) met hyl ] - 2- net hyl - 3- oxopr opaneni trile HRVS

%J @g@é‘grgml%?‘gﬁgf grﬁx_%oa yéﬁlptahrggi% SO l?tloSnSV%gs trl(:ao ec?l \:/vith 200 pl
(50 unﬁ) '12e§)’6f‘ é\"a%iél)%:uﬁge{?@m 3of lo'fﬁei'i') ﬁ?gijmc%sé\'c%'%%%'ére the

napht anam de HR
acylatlﬁgWBZan Tao rohlctitie, SR ; arﬁgﬂddde%ﬂdﬂéﬁﬁaﬂnate 220 pL (55

pmol, (iR’h @Q) ofzﬂ’@y drirt FolUutioneVRSx§IpRcaded ko Zhalivieh fiyte solption was

ek PR L, HE s o AR R R

the re§iglié WO MOBEBEP %0 8MHOnL B amus® . It7is solution was used in the test
RR, SS) - 3- (4- benzyl pi pera2| n-1

procedufpydirectlys- met hoxyphenyl ) (1 - napht hyl) met hyl ] - 2-
nmet hyl - 3- oxopropanenitrile HRVMS Calc'd for 1.00
C33H33N302; Theory 503. 644; Found: 503. 257277 Exanple
Exam@e 317

4-chiofelSReRy| A1(AR SO oAy fac o ioxyBhghyf)-2mbiri st 3= ™

napht o@ﬁwazlaamn@évbbk lbge HRVS Calc'd for 1.00 C31
P W M yFound 460. 215078 Exanpl e
HRMSl(.ialcdfor C33H3 CIN304 Theory 568.0717; Found: 567.192484

(RR, SS) - 3- ( 2- net hoxyphenyl ) - 2- net hyl - 2- {[ 4- ( 4- net hyl
phenyl ) pi perazin-1 -
Examplé]1d&r bonyl } - 3- (1- napht hyl ) pr opaneni t ri le HRMS Calc'd

2-nitroéﬁ§p$'zg-ﬂﬁ§'(ﬁ n’oﬂg-kf hdthadpiant)- S AR -397: 257277

hth Z) azide{1Rcambk m@phenyl) 2- et hyl - 3- (1-
nap W)@mry "c%ﬂ]@m A e( Cm’ 9' for 1.00 C36H32N202;

HRMSTRBIBIc, 105 3G BBAR At Tinsoro 679 66466 L ORRA T 6216630

Example 1119

4-(methoxycarbonyl)phenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthylf)propanoyl]piperazine-1-carboxylate

HRMS Calc'd for CssH33N3Os; Theory 578.6246; Found: 591.236937

Example 120

4-methylphenyl 4-[(RR, SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]piperazine-1-carboxylate

HRMS Calc’'d for C34H33N304; Theory 547.6538; Found: 547.247107

Example 121
4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoyl]-N-(2-
methylphenyl)piperazine-1-carboxamide

HRMS Calc’d for C34H34N403; Theory 546.6691; Found: 5462637



(RR SS) - 3-azocan- 1-yl - 2-[ (2- met hoxyphenyl ) (1- napht hyl)
nmet hyl ] - 2- net hyl - 3- oxopropanenitrile HRVS Calc'd for
wa200/0886H32N202; Theory 440.5854; Found: 440. PdBBIRI04/013360
General Procedure "Acyl pi pHazi ne" Am des A 0.25M
stock solution of (RR, SS)
( t hoxy- phenyl ) - 2- met hyl - 3-
Examégpﬁ% al en- 1-yl - 2- (pi perazi ne-1-carbonyl)-propionitril

4-[(RRe SS)-27dyanenBh(2-riethodd/sticrsk)-2-swsthyi-3401-ofapheny prd sehoyl]-N-[2-

ocyanate, ~acid chl ori de, isothiocyanate,
(tr'ﬂuoécﬁpﬁff@’;)BBﬁﬁY'@'P%rrazéﬂﬁ -4 CRPPAMIAE) in THE were

HRMSOCQI%Tﬁﬁ PMusoac aep | i n
s O BB e B s TES !
100 200 L (50 nol, 1 eq) of the acyl piperazine
EmmnﬁgH%%'on was treated with 200 L (50 nol, | eq) of the
acylating agent solution in a vial. In those cases
4- [(RRL\BSD-Q ~dyaeio- Nﬂinﬁémbﬁym%’i—meﬁhy!a@gﬂ-rﬁbhﬂfyl)@ﬁopam‘dyq ~N-(3-

q¥ %p[de or chloroformate 220 L nol .1 eq)
methogyp Hy)PiDeragingr 1-6ATRX@MiF_ 0 added to the vial. The
HRMSS@lalé;td o d@éﬁ—IBAﬁ‘{?@anTHEO BESHEE At S62085 ﬁ’@%
hours. The sanpl e was evaporated in vacuo an
residue was diluted up to 800 L in DMSO. This sol ution
Ean%@ sed in the test procedure directly. Exanple 117
chl or ophenyl

4-[(RRYSB}- R&ﬁﬁp-&{@m%ﬁﬂ%ny&)@m@hﬁ%ﬂ —haPhﬂm)bVépéTdyl] =N-(4-

ethox EERBY PR AASTRPREDAeThoor y 566, 0717, Found:

RIS R S RmIOs T S sosiUne oz, |

napht hyl ) pr opanoyl ] pi per azi ne- 1- car boxyl ate HRI\/S
d for C33H30N406; Theory 578.6246; Found:
Exam@é&gl%% Exanpl e 1119 4- (et hoxycar bonyl ) phenyl

N-(2- bmmgﬁe@44(/@&&)-&;@%@@9@omfmmwﬁhbn?ﬁizembmlw-’g-(m1-
n ano azl ne- 1-car pnox at e
naphtrylpg gﬁ'qcéﬁ éﬁ@%}é ﬁ@gr%@ﬁaw 578. 6246y Found:

HRMS5@éIc%3@9'{33733 BRI, 0, 1Rk @%‘nd%ﬁ%ﬁ 7952
SS) - 2- cyano- 3- ( 2- et hoxy henyl t hyl - 1-
Example 126

4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoyl]-N-(4-
methylphenyl)piperazine-1-carboxamide
HRMS Calc’d for C34H34N4O3; Theory 546.6691; Found: 546.263091

Example 127 |

phenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]piperazine-1-carboxylate

HRMS Calc’d for Ca3H31N304; Theory 533.627; Found: 533.231457

Example 128
4-fluorophenyl 4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]piperazine-1-carboxylate



napht hyl ) pr opanoyl ] pi per azi ne- 1- car boxyl ate HRMS

Calc'd for C34H33N304; Theory 547.6538; Found:
wWGA042491307 Exanpl e 121 PCT/US2004/013360

4-[ (RR, SS) - 2- cyano- 3- ( 2- retRoxyphenyl ) - 2- net hyl - 3-(1-n

apht hyl ) propanoyl ] - N- ( 2-

HRMSTELIRM R B PAROS e IS casob PO AR i, oB 22 s © "
S LCRR 99) 2 cyane. 3. (2. mat hoxyphenyl - or et hyl -3 (1-n
Examé%h yI)p)ropa(r:]gslnj) N-EZ- et hoxypheny d

l ' HRVG
(FR SR T eyt s
naphtratimetew2snethyhapxopiomanenitrile

HRMS G bl Ok BN e TBoBYRHE BRn: 808706~ 3 (11

met hoxyphenyl ) pi per azi ne- 1- carboxam de HRMS Calc'd
for 4H34N404; Theory 562. 6685; Found: 562. 258006
Exampig 430l e 124 4-[ (RR,

N-(4- cﬁé}o;ﬂw&mmt@w BoyEt BmndRRg Ry hethexPBhdmI-3-rhdmiRaly by
ropanoyl | -'N- (4-

naphtfwﬁnmwwﬁplpprﬁwémafboxamoxam de HRVS Calc'd for

HRMS@%&%@?%@H@W@MO@Grh%%?i‘sﬁﬁ%%?fj Fodhd: 566 988468,

N- ( 2- br omophenyl ) - 4-[ (RR, SS) - 2- cyano- 3- ( 2- net hoxypheny
[)-2-methyl-3-(1-
Examm%\ﬂﬁf'hyl ) pr opanoyl ] pi perazi ne- 1- car boxam de HRMS

(2S)- 3?163 b%fn@ghéﬁEgkﬁé&éﬂﬂ@wﬂ@%@)ﬂZ%éth’ﬁ%herﬁﬂ}{ﬂd
naphtwl)mmlhéjmeﬂwyamrmarrmrtlirﬁktﬁ(ypheny|) 2-net hyl - 3- (1-n
{
T e AEnPTRPLags Dy vas prenarsd sosarding o Rxprielp pusing
bromoﬁﬁémiﬂzhm’aszHWyctﬂéﬁdé6%ecr@amdatlcﬁﬂﬁoﬁﬁéﬁﬁ'lacetate/hexanes

) |l e 7 phenyl
Y'eldeﬁﬁq‘g&ﬁ“é‘% $2- cyano- 3- ( 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1-

mp 18@%2”0"[&,]0526&&%@'9]0@'(961 @% §tﬂuﬂor? an,‘ltre}gyl ate HRVB
for C33H3 4; Theory 3.627;" Found:
Calcd gggcmm3oz 67 61 H, 5.32; N 739 Found: C, 67.84; H, 5.75; N,

6.76.

Example 132
(28,3S)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-{[4-(2-ox0-2,3-dihydro-1H-
indol-1-yl)piperidin-1-ylJcarbonyl}propanenitrile

The title compound was prepared in according to Example 58 using 2-oxo-
2,3-dihydro-1H-indol-1-yl)piperidine. Recrystallization from methanol/water yielded
194 mg pink crystals.
mp 227-230°C; [a]°% = -211.20° (c = 1% solution, CHCls); MS (ES) m/z 542.2
Anal. Calcd for C35H33N303: C, 77.32; H, 6.12; N, 7.73. Found: C, 77.03; H, 5.82;
N, 7.42.

Example 133



Exanpl e 128 4-fl uorophenyl 4-[(RR
SS) - 2- cyano- 3- ( 2- net hoxyphenyl ) - 2- net hyl - 3- ( 1-

woa@hodas) pr opanoyl | pi perazi ne- | - car boxyl at e VELT/US2004/013360
2004/ 099150 PCT/ US2004/ 013880~ -102 HRMS Calc' d for
C33H30FN303; Theory 551.6174; Found: 551.222035

| - . .
(23 3R GO ey 4 masaH (PRI Py g- ippsain-1-
yl)cartrumyipreparienitiile vl -3 trile  HRVE
R AR e A S BESB0ES Bl uing o
pyridirﬁll??)iéérégﬁ]e. falli2fion from methanol/water vielded 175 mg white

4- chl orophenyl ) -4-[ (RR SS) - 2- cyano- 3- ( 2- met hoxyph
crystalgt ) - 2- net hyl - 3- (1-

mp 4P PR oS P RSaIE FER W ) Rz 4o 15

Anal. 5Galcatd @ 1HIDNGPLeClFB.89; H, 6.16; N, 11.42. Found: C, 73.40; H,
6.43- &2@ % [ 4- (3- bronophenyl ) pi perazin-1-yl]-2-[(S)-(2-net
2 ho E enyl ) (1-
napht hyl ) net hyl ] - 2- met hyl - 3- oxopropanenitrile The
title conpound (256 ng) was prepared according to
Exampedddl e 58 using 3 bronophenyl piperazine

. LLi :
(25,38 ST ARl e B Ry LA TheBRI DA Alrorad 10
dihydroayinpB5-1¢2H L @0pieridin-ylcdfbenyisiopanefiiie3) Cal cd for
%,298'_%%8129'\;%%%& Vﬁ%,?prg]ﬁ?@% ﬁggﬁ%rgm’ggt;'éx%mglg u5r€]3dt|sirc1:{; [4-(2-oxo0-
3,4-diH holfn-t ?rﬂﬁ@%ﬂ]ﬁ@yl ) - RebRidMlizatidnl - RBRAPT Qlc@/hexane

. 4- (2- oxo0- [ ro-1 H 1ndol-1 -yl)piperidin-
yielded ¢6Y da@ Bioayorysialépaneni trile The title conpound was

o 2653615, oaees s oL SRR GHELT s (e5)
558.2;@&5@) |/t 5?512'; MBS (E?W:;EBB@@:CAN%I eBICXZdi]T?f gggl—(lgsm%fzr}@, 77.53;
I al s - - [a = - . c = 1%
H, 63@3{)11?%@%5&% 5;1")772@('%5‘§gﬂ1 &1@&%2 Anal . Calcd for
C35H33N303: C, 77.32; H 6.12; N, 7.73. Found: C,

77.03; H 5.82; N, 7.42.
Example 135

(25)-3-[4-(4-bromophenyl)-3,6-dihydropyridin-1(2H)-yl}-2-[(S)-(2-methoxyphenyi)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile

The title compound was prepared according to Example 58 using 4-(4-
bromophenyl)-1,2,3,6-tetrahydropyridine.  Crystallization of the solid from ethyl
acetate/hexanes provided 695 mg of the title compound as off white rosettes.
mp 136-139 °C;
[a] p*° = -120.36° (¢ = 1% solution, CHCla);
MS (ESI) m/z 565 ([M+H]+);

Example 136
(28,38)-3-(2-methoxyphenyl}-2-methyl-3~(1-naphthyl)-2-({4-[3-(trifluoromethyl)
phenyl] piperazin-1-yl}carbonyl)propanenitrile



Exanpl e 133 WD 2004/ 099150 PCT/ US2004/ 013360 -103
(2S, 3S) - 3- (2- net hoxyphenyl ) - 2- met hyl - 3- (1- napht hyl ) - 2-

W@ gov409r15@i n- 4- yl pi perazi n-1- PCT/US2004/013360
yl ) carbonyl ] propanenitril€iOfhe titl e conpound was
prepared in accor di ng to Exanple 58 using 4- pyridinyl

e & rom net hanol /
DR Lo i Bremaf e rbreds Vgl BB @ B g8 using
1-(3-trifluoidBeti bheﬁyl) -PRSéraghset hgdrocRIdEH3) ; r%&%)hza"ﬁén from ethyl
Calcd for C311-1301\1402: 75.89; H,
acetafeﬁ‘féanﬁﬁ pﬂ“ﬁ%d apyuifisolid. 73.40; H,  6.43; N, 10.68
mp 15 $e. 134
2S, 3S) - 3- (2- met hoxyphenyl ) - 2- net hyl - 3- (1- napht hyl ) - 2-
[a’] D {=[ 43621/&(0 =3.58% SOLUTION, CHCI3)
1(2H) -yl ) pi peridin-1-yl]carbonyl } propa
MS E%D%?%?%(Mﬂ—iﬂl)ﬂ e compound was prepared in according
Anal. CalcBXamd,sHRBNsONWL [ 74.08; BX6:42; N, 7.54. Found: C, 71.60; H, 5.76;
3, 4-di hydr oqw nol 1 n- 1( 2H) - yI ) pi peri di ne.
N, 7. 2‘fl-liecryst allization from CH2Cl 2/ hexane vyielded 267 ny
fine crystals. np 265-267 C, [a]D25 = -203.0 (¢ = 1%
SOLUTION, CHCI3); Ms (ES) mlz 558.2;M5 (ES) nfz
Exam@e337, M5 (ES) miz 580.2; Anal. Calcd for C36H35N303:

(25)-3 '(%7'%%59%@}%{?%6 %%%%J}g%ro%yrlgm TR n-Z1(s) % RetaxySneiy -

naphtl"(yl)ﬁ)etByIﬂJQ hétiy-GrodRoy dar)eratr@e di hydropyridin-1(2H) -yl ]

-2- S-2rrethoxphen| na

aﬁﬁq‘iﬁ%ﬁ%ﬁgw d WepeRrepRr @&%@dﬁ@ﬁ@ﬂ@fdm@tqﬁéamm 88 using
4- (4-f|msgﬂ+€r&|)w§h€§ﬁ§?éﬁ§hr6§g@fdﬁﬂeét‘ggﬂ ; Opmg Zﬁ%?:r)}'é?élﬂﬂatlon from
ethyl acetaietieixapes poovidéd shefbwhite sblidm et hyl

D253 7% T P RUER T RGBT T59 ¢ Ta) D5 < 120, 36
MS (ESL) mAG08 gk, CHO3); WS (ESI) iz 565 ([MeH»);

Anal. (Cza;icéé?f @%@%N@Q%p@eﬂ)ﬂ 39;2H Bt 18iIN35(Bb- nEpHNdY C) -72-84; H,

5.75; N{§3[|3 (trifluoronethyl) phenyl]
pi perazi n-1-yl }carbonyl ) propanenitrile

Example 138
(2S,38)-3-(2-methoxyphenyl)-2-{[4-(2-methoxyphenyl)piperidin-1-yllcarbonyl}-2-
methyl-3-(1-naphthyl)propanenitrile

The title compound was prepared in 84% yield according to Example 58 using
4-(2-methoxy-phenyl) piperidine. Recrystallization from acetone provided the title
compound 78% yield as rosettes.
mp 135-140 °C;
[a] 0™ = -189.58° (¢ = 1% solution, CHCls);
MS (ESI) m/z 519 ((M+H]+);
Anal. Calcd for C34H34N203: C, 78.74; H, 6.61; N, 5.40. Found: C, 77.71; H, 6.89;
N, 5.09.

Example 139



WD 2004/ 099150 PCT/ US2004/013360 -104 The title

compound was prepared in 76%yield according to
wEz@npdEsh8 usi ng PCT/US2004/013360

1-(3-trifluoromethyl - pheny03 - pi perazi ne hydrochl ori de.

Recrystallization fromethyl acetate/hexanes provided

(25,3530 hsinoRvpRe %@%{h’yﬁé&r@ﬂhﬁ?gi&%&ﬁiﬁﬁ%@hw)

cycloheﬁ@gbipeﬁahﬁtﬂ W}@arm%&ﬁ@mmmec 71.08; H, 5.42; N,
7. Found:” C, 71.60; H 5.76; N, 7.22. Exanple 137

§r2§) 3-[4-(4- flﬁoropgenyl)(S 6- di hydr opyri di n-1( 2H) -yl

Y
TR A TPREAPI A5E0BORAA LY copormaiagroptic sepepion o @ 6
Sampld itle @tﬁnp0und(8aﬁ$—3p(r2emaﬂvahe%9;€yﬂ@ﬂw §c(50‘?%9m5y|9'8-({4~[3-
(tnfluowr’raegﬁylf pheﬁ{ﬂe)”din —yé}cgrk% r}yl)gﬁgpqarncseng)t)r/llre di AExampIe 67).

ChromBisHraghy @veﬂgmcgemm:aj PE%aOHACIRfrexanes lprbvided 6g of mixed

acetatel/ h d
fractions gprigheq gr)1( gkqg?t@&gc\p(ﬁwpggﬂg n&é@%paﬁ =t 'Pﬁs?‘fé n‘% Ez %é;gl using

o i S SR 1 oZpogir
mp 1668851 138 -

[a] o érZI %Efgé f?/ %ﬁgﬁw—f@g ¥Hci2: ([ 4- (2- met hoxyphenyl) pi p

MS (Egyh{}zle,s@-g(quqhy hyl) propanenitrile The title conpound

ared i yield according to Exanple 58
MS (Eﬁéﬁﬂé% 3(@41'@“9&?’ ~ phenyl ) pi peridi ne.

Anal. %?Qﬁé(%rab%@%t#%ﬂlﬁd?%a??%nﬁ .63] Ned gdie Rounde C, 72.50; H,
ound oyield as rosettes. np 135-140 C [ a] 025

6.73; Nc4189 58 (¢ = 1 %solution, CHCI3); WM (ESI) mz 519
([ MtH] +); Anal . Cal cd for C34H34N203: C, 78.74; H,
6.61; N, 5.40. Found: C, 77.71; H 6.89; N, 5.00.

Exampisapl e 139

(2S)-3-{4-hyd roxy-4-[3-(trifluoromethyl)phenyl]piperidin-1 -yl}-2-[(S)-(2-
methoxyphenyl)(1-naphthyl)methyl]-2-methyl-3-oxopropanenitrile

Chromatographic separation of the mother liquors from Example 67 over
silica gel using 30% methy! t-butyl ether/hexane provided 4.5 g of mixed fractions. A
2.5 g sample of this material was further purified over silica gel using 40% ethyl
acetate/hexanes. This provided 180 mg (95% pure by HPLC) of the title compound
as a white solid.
[a] o2 = -142.94° (¢ = 5.98 mg/0.7mL, CHCls);
MS (ESI) m/z 573 ((M+H]+);

Example 141
Methyl (28*,3S*)—2-cyano-2-(methoxymethyl)—3-(2-methoxypheny|)—3-(1 -naphthyl)
propanoate

To a suspension of NaH (600 mg, 15 mmol, 60% dispersion in mineral oil) in
dry DMF (75 mL) cooled to 0 °C was added, in one portion, methyl 2-cyano-3-(2-
methoxyphenyl)-3-(1-naphthyl)propanoate (5.18 g, 15.0 mmol). The reaction



WO 2004/ 099150 PCT/ US2004/ 013360 -105
(2S, 3S) - 3- (2- net hoxyphenyl ) - 2- met hyl - 3- (1- napht hyl ) - 2-

W@ gop4fo@16a ri f | uor onet hyl) PCT/US2004/013360
cycl ohexyl ] pi peri din-1-yl3t&bonyl ) propanenitrile The
title conpound was isol ated by chromatographic

mixturB 30y SUd 1 5B Tn e i Rpterometiu sty ihes. (12.08 .

11.4 ML 350 (himiol) was ardeiday | )ﬂweefedchoﬁir’ﬂ?ltu%i?\naé allowed to stir for 45
e

. -yl }car, rqQ anenltrlle
oo A vl i o e ecor v

allowe%%ﬁé%@l n e t| e c%‘%ﬁ%@% t'her pur| ?Té%a'l?to Water and
extractagewithi leihyd gpsitatesi®y 1009kt hijhetcdmbmled organic layers were

wosh S ABTEARER MG SNE0D Rk kbR oA yllea n

oil thaWa(sE‘@sHTéﬁroﬁfﬁoQ MiHbr)Sio 15%%th%éc§l%@e% hexanes to 20%
1+); Anal | cd for 4H37F3N202: C, 72.58; H,

ethy! @eé%te 'N iasies) Fowa. .COMPQErgs; wele isglarad: wmnoizgnt 1(2.88 g)
and cé:ﬁﬁg %ﬁl[ %A(%?é)lzrﬁpzjs éécr?ﬁ%ll zation f the major component from ethyl

orone eny ] pr per
acetate&ie}(aley(j@ﬂc(ramemmmmmqmdimyhe {ile compound as white crystals (2.53
- napht hyl ) net hyl ] - 2- net hyl - 3- oxopr opanenitril e
9). Chr omat ogr aphi ¢ separation of the nother liquors from
mp 145)&3:1@1 ecpg7 over silica gel using 30% net hyl t- butyl

1 r/ hexane ov ided 4 ractions.

H NV SR IE~ g PMSo Dated 8 . dh )i SABHEr JPi 16 B 48 3,51 (s, 3
H); 4.09 gé %aHQQi yg%& ng —@gﬁgﬁeﬂ%‘y EI aﬁg@g‘seom BE2 (t, I S 10 Hz, 1 H);
7.17 (TcdrT’ptﬁJIB‘Qi HzaQ H)\/\hQﬁeY ae|(m1 1 ] 7@257;49 (m,zzgau) (7060:(t J =779

Hz, 113 120y G (i B8 o, SMPaleeih, T, 578 (LMH )

MS (ESRSHIAS) ([Mxt-ﬂé)wo 2- (et hoxynet hyl ) - 3- (2 met hoxyphenyl
n7a Qlth propanoate To a suspension of NaH

MS (E%@dﬁ&fbo & ) 60% di spersion in mneral oil) in

Anal. &Hidd FVIC {142 t\{% . $2%)22f ég?gkl S etrfodtf 749t ARE33 N:3.41

portion, 2-cyano- 3
nethoxyphenyl) 3- (1- napht hyl ) propanoate (5.18 g, 15.0

Examﬂrgql&' The reaction |
Methyl (25*,38*)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-(pyridin-4-
ylmethyl)propanoate

The title compound was prepared in 31% vyield according to Example 141
using 4-picolyl chloride hydrochloride (1.23 g). During the workup, it was noted that
some solid would not dissolve in either the aqueous layer or the organic layer. This
material was filtered off and washed with water to yield the title compound as a white
solid (1.02 g).
mp 228-230 °C dec.;
"H NMR 500 MHz (DMSO-dg) 62.95 (d, J = 13.27 Hz, 1 H); 3.37 (s, 3 H); 3.61 (d, J =
13.28 Hz, 1 H); 4.10 (s, 3 H); 6.07 (s, 1 H); 6.90 (t, J = 7.55 Hz, 1 H); 7.13 (d, J =
9.95 Hz, 2 H); 7.21 (d, d = 7.94 Hz, 1 H); 7.27 (dd, J = 1.53 Hz, 7.79 Hz, 1 H); 7.32
(td, J = 1.37 Hz, 7.82 Hz, 1 H); 7.48-7.53 (m, 2 H); 7.58 (t, J = 7.79 Hz, 1 H); 7.87 (d,



WD 2004/ 099150 PCT/ US2004/ 013360 -106 m xture was

stirred for I h at 0O C after which chloronethyl nethyl
we@ten9(1i®. 08 g, 11.4 nl, 150 nmol) was addedPCTN82004/013360

reaction mxture was allov®d-to stir for 45 mnutes

at 0 C after which the cooling bath was renoved. The

3 = 83606, 1R8I b8 bl it B R s (@, u = 733

Hz, 1 EXt8. 53t(dd JVE ‘5'"9@HZY|2 HEeust €E$)3?h/é0@7n113¥ ﬂ:M );tﬁgﬁal neslced for
ter en r] e over

Canto RASEB50 HEOE 6375 8P F 510 NS 2h Rt Cof Spddd seah R 1Y

that was fl ash chr omat ogr aphed on Si 02 (15% et hyl
acetate in hexanes to 20% ethyl acetate in hexanes).
Examptevd4donponents were isol ated: conponent 1 (2.88 g)

Methyl ?Tg?g %égg%a%n ?-é—f%—ﬁ?ée{ﬁ%x ee%%%—?‘{ -lngéﬁmyﬂzb-‘()gynt&?ﬁ-z-ylmethyl )
propam@aéd at e/ hexanes/ di chl oronet hane yi el ded the title

TR R AP (S 5802 330l & 807§ aisgeiaton iy miheral o)
in dry @MFB é%Lﬂc&&led%"ﬂ éswaé% adﬁbd’_gh Bﬁegﬁyrt&] "ﬁwetlﬂfl %@ﬂéﬁo -3-(2-
methox—yphenyl)gi% (1-maml7thyt)prqpaﬁoat@934l-ﬁ mg@, )0 rwmQB, 7The reactian was

alloweé??t% Z?-?"}ég?n(%?oé&l—ﬁ ,%og? ng gﬁm (gﬁ ;Qi‘_?@@g'? 78nﬁi%§%0nde (164

mg, 1.0 Eﬁ:nbl)nWas d&?eﬁ[t%acﬂmc(gf )Oezaﬁl‘t;:bglkgis ab&‘téﬂ-% PG for one
al . C r N4

hour aé\gfu‘f‘fﬁm%gl‘?&@ d-regchan pixture was wepied upas mgmarnple 141. The

crude ﬁ'\%&ﬂéﬁ:@hs ﬁa§l¥ %ﬂ%rﬁa&)@;ré;@ﬁiﬁﬁéé?@el %(?5;’/&”9 I'éﬂ %@fﬁt@ﬁb)he&anes)

to yiel pytﬁlee@mnpdundm as_ep/svmt@m\n@@cé‘r&ﬁ) mg,4d %xanpl e 141
| 2 :
mp 198311 8B AR SOOMNGE ONRIOEH RR 8 2 da ot 241
(s, 3 HiaB. 7ﬁ|(dsfbl=v133 B8 Hz thi; zt he (egﬂmuslpﬁa?sen 4y, 6%?@(’( J =7.48 Hz,
n er S | ered. o and

1 H): Tob R b b Ovetir 14,69 ol N A 1.98 (Bbri bl (467 93 (m, 2 H;
7.58 (tV\@E:tF785H3i I10|§| {17 ?2 éﬁ’) J TR, 7%2ﬁ22?391¢1219PH) Hglb'ngRJ 20924 Hz, 1

79@ -1-: (m 61H1d3 G(d;Jw %Haﬂ H) |8)10(4d 1b=(7$'17 BlzHY ; Iﬁ) 8.50 (dt,
J= o.sgiﬁ’Zi.?st,ﬁ')H)ﬁ 90 (t, J = 7.55 Hz, 1 H); 7.13 (d, J
MS (ES) m/z 437.13 ([M+H]");
Anal. calcd for CogH24N203: C:77.04 H:5.54 N:6.42 Found: C:76.78 H:5.52 N:6.30

Example 144
Methyl  (25%,3S*)-2-cyano-2-[(2-methoxyethoxy)methyi]-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate

The title compound was prepared according to Example 141 using 2-
methoxyethoxymethyl chloride (9.34 g, 8.56 mL, 75.0 mmol) The crude material was
flash chromatographed on SiO, twice (20% ethyl acetate in hexanes) then once with
10% ethyl acetate in hexanes to yield the title compound of a white to colorless oily
foam (560 mg,b).



5.95 Hz, 2 H; 7.21 (d, J =7.94 Hz, 1 H); 7.27 (dd, J
= 1.53 Hz, 7.79 Hz, 1 H); 7.32 (td, J = 1.37 Hz, 7.82
wWo20044094Hp9 7.48-7.53 (m 2 H); 7.58 (t, J = 7.FOI/H&2004/013360
H); 7.87 (d V\D 2004/ 09915®083CT/ USZO 4/ 013360 -107 J
8.24 Hz, H,; 7.91-7.92 (m | H); 7.98 (d, J = 8.69

o g b, fFS o 517,65 0 2[00, 9458 g 47 20 .

H); 3.4843cED {ro; 3 mywwmm BROHRIOS €951 42, i B); Qﬁ??\l(@ 281); 6.76-

680 (o4 M50, 28 4 2418 BB mik Py St o b .98 €. 0 =
7.75 Hi py ngd |7n772m7%h>3l 912 @ogr@ngaé .08 He, SUSPERE ‘%E§5>fm/z 434.2

Y% di spersion I n’'mne

(['\/i*‘HEbu):I)V$ KEgger/Z)r@ﬁ"(B (IM#NHdo) St £9) O/8e35%4 oy +Nils]"); Anal.
oo B RTINS it 9 oA 5,

mol ). The reaction was allowed to stir at 0 C for

E nelf&‘our after which 2-picolyl chloride hydrochloride
xam?f nmg, 1.0 mmpl) was added to the reaction. The

Methyl eact i on (a@s, 3weabeg)affo- @(Q%etﬁaﬁypﬂéwi) @(iﬂagxwr@%-kﬁxﬁidin-s-
cool ed reaction nmixXture was wor ked up as in anpl e
ylmetfnvll)pron&rpa @rude material was flash chromat ogr aphed on
Si02 (25% ethyl acetate in hexanes) to yield the
title conpound as a white powder (180 ng, 41 %.
1'I§D4a4suls®en3|oﬁ oﬂNaNMBGBO@gMHﬁ rDEQIY in drB DOGF (88 ndl)cooled
3.41

to O 1éHyvas 4 alj!gefls in 3051& p%fn@g (Srgle_!?h;yl Eﬁ 2:37/%5%‘93 ét-r?\e S'X%L;Ig_'rzﬁ/l) 3-(1-
naphtHriﬁ)pro;iarhﬂ)ate?ZZ@ d7_d5 rﬂmol) - Brie Mactibh. rhikidte was bhowed to stir for

one- heﬁf hguy_@t Olhyfter/wyupr‘( 6§>lco§y|5£rﬂor;g;a hydrophippdﬁzm(a?) ) 7. 5 mmol)

was a?gég\](Ti'h%v}sic%)z@%\fdgmeétgd;%t Z% ,‘%J)T(Zr ‘Qf%f'g%'ls T)Fp')eﬁ -8 cooled

reactiah BOxtuok wasIworlk®dsdp Hes, idEXamMple, 141 I—I)Thel\/SrL(d_éSmabér?al was flash

chrompagrainag B sickJartl ot} fosigtaitsneRings (BEVEANAIPY Solid The

solid vﬂéb%d&??&élélhzed from eth | acetate/methanol to yield the tltle compound (400
(2- met hoxyet hoxy¥

ano-
mg, 1%@%99@@@ §W§¥ napht hyl ) pr opanoat e The t i t I e
mp 169 .was prepared according to Exanple 141 using
] nethoxyethoxynethyl chloride (9.34 g, 8.56 nL, 75.0
H NMRTBDQ M]‘IE (DMBe-awr15e2.08] (dnds= 1816dsHz,chiH)rat30y(saBhedy 269 (d, J

= 1373 95, 155 06 WS HY b Y& A By 8.68°%5"5Y 09822088 Hz, 1 H);
7.16 (dd, J = 0.98 Hz, 8.30 Hz, 1 H); 7.20-34 (m, 3 H); 7.42-7.55 (m, 4 H); 7.82 (d, J
= 8.30 Hz, 1 H); 7.85-7.87 (m, 1 H); 7.93-7.95 (m, 1 H); 7.97 (d, J = 7.19 Hz, 1 H);
8.25(d, J =1.70 Hz, 1 H); 8.47 (dd, J = 1.59 Hz, 4.76 Hz, 1 H);

MS (ES) m/z 437.15 ([M+H]");

Anal. calcd for CagH24N203: C:77.04 H:5.54 N:6.42 Found: C:76.64 H:5.59 N:6.25.

Example 146
Methyl (257,35%)-2-[(benzyloxy)methyl]-2-cyano-3-(2-methoxyphenyl!)-3-(1-
naphthyl)propanoate



10% et hyl acetate in hexanes to yield the title

conpound of a white to colorless oily foam (560
wOogQodp991sO 2004/ 099150 PCT/ US2004/ 013360 - 108PCTHUNIRY/013360

500 Mz (DMSO-d6) d 3.17 {893 H); 3.36 (t, J = 4.52

Hz, 2 H,; 3.46 (s, 3 H); 3.48-3.59 (m 3 H); 4.02 (s,

3l'cg%l; ?u%p%% fg?\ éN%EP @%51 5\%! %QZ/{g sspeééflogbﬁp rﬁl‘né?él oil) in
dry DMF4® ml94cooled2taH); °C7 \Evés (aidded i/ oﬁé ﬂRBrtloﬂl h')ethyl I\/ZS cyano-3-(2-
methoe%@?erml)zg 4% ﬁa@%ﬂ@(l qrpmqa)te (ﬂ/gl’( E-S§ %mnqﬂ@;l le_jbe reaction mixture
was a(l&%d Nb"'ét‘\‘)for '\ﬁe( Reur B %&%jtlﬁréb%gﬁ%rﬁgx%&ﬁ!?nde (783 mg,

calcd for H27NOs: C
1.16 n@-,74. 06’5“1@'6/5% Ructy) Svastadagsd,én ot pettioypl, to ihe reaction mixiure,

The ree S i DG A d0Ta s i ERofeabon mixture

was cHBiEd (@3@0poaredliftowater sHd/extracted WI%I{yﬁgc@‘ﬂa}e ¢®0bednL). The
to 0 C was added, .in one portion,

organis_layginyas Washegk wﬁam@ﬁmedsqur Nﬁa%@n,hgmgl fiftepsath o Renoval of
the sofver?ih 98?170 530@‘2‘% g y‘ﬁ afe%\?vtél ﬁll%gs ‘f‘@%naéﬂr&‘?ﬁgographed
to stir for~ one- ur f

on SiG3; psingl grlmixtdrercofdethlyydcetaté/bexaims( fo yeid),1.77 9, r60%) of the title

compffi, SRS st ERIoBER Gl AR TR Rt s el oA ielged the

title coﬁlﬁpcbdthé(@Whht@ ckystalsThe crude material was flash
onmat ogr aphed on Si 02 (25% ethyl acetate in hexanes)

mp 13?09 éj?’ﬁ’lé‘ syell ow solid The solid was recryst all'ized

H NMFE %GD%PM' %@@bﬂ&é}’ﬁg%‘ﬁ{}o 3bH§> y56 @é hhee 9tdd L, 1 H); 3.99 (s, 3

mpound
H); 4. 1%(13! 1bz. 91153HZ.I—1 HWM(WHTOBWM H); 21.68 (de =J12.06 Hz, 1

Hy 5391 Fioabeltt 43 796l P ) 7. 38 facd i 723 L% B, 6 )

7.43-7HE8 (rg %81);11 81 (tH:= 7781z (P 279- 089G, HF, 10874291 [m, 2 H);
807 @iy Lo3% W s Tee i 26 Gl viE Sy w4802

M+NH)4}:3 7M§7(4F_(7§)( Hﬂz 286, é%[l\ggwag) "b}{l gﬁﬁﬁu%%sh m&gﬁ) Anal.
calcd for £:d37NG: O mnpw :5.8610:3.06 Aauthdt 67 T28HAANDDBL:2.92.
C.77.04 H 5.54 N 6.42 Found: C 76.64 H 5.59 N: 6. 25,

Exanpl e 146 Met hyl "
Examil@9%73S*) - 2- [ (benzyl oxy) net hyl ] - 2- cyano- 3- ( 2- net hoxyph

Methyleny£§*) 2 s;yano-2 [(8*)-(2-methoxyphenyl)(1-naphthyl)methyl]-4-morpholin-4-
ylbutanoate

To a suspension of NaH (400 mg, 10 mmol, 60% dispersion in mineral oil) in
dry DMF (25 mL), cooled to 0 °C, was added methyl 2-cyano-3-(2-methoxyphenyl)-
3-(1-naphthyl)propanoate (1.725 g, 5.0 mmol), in one portion. The reaction mixture
was allowed fo stir for one hour at 0 °C then 4-(2-chloroethyl)morpholine
hydrochloride (930 mg, 5 mmol) was added, in one portion. The reaction mixture
was heated at 100 °C for 4h then the mixture was allowed to stir at room
temperature for 60 hours. The reaction mixture was heated at 100 °C for another 3
hours then cooled. The mixture was poured into water and extracted with ethyl
acetate (3x 756 mL). The combined organic layers were washed with water, dried



napht hyl ) pr opanoat e WO 2004/ 099150 PCT/ US2004/ 013360

-109 To a suspension of NaH (200 ng, 5 mol, 60%
wale@pesdason in mneral oil) in dry DVF (5 nlL)PCT/OS1084013360

to 0 C, was added, in one-p®@tion, nethyl

2-cyano- 3- (2- net hoxyphenyl) - 3-(1- napht hyl ) pr opanoat e

f] m ur.e s .al | onwed
over b3, BT rhe TSR LB H e gl 218 roam
The f(IEh'h masjcd!ssdleéd IrrgMeCLH Jaﬁldeier [BCPgaEWas ﬂﬁeﬂuhrdu&‘n N@Ssolutlon.
the reaction m xture

I N _one riion,
The SEREER WA FPRONBE. fagBcu ot e <t gt 95w hics FFYS solid was
recrystalifed fént @ﬂ\?ﬁ é@élai@/mé{ﬁﬁnol%lsyléla%édnt%”gotﬂggﬁﬁ%a'sr\f@t yellow

wat er and exfracted wth ethyl” acetate
cubic grygials (5Bayeg). wabevaethat liguoh west evncantisted enerthe residue was

N e

H NWW?%T(EMS@ -dgrs 5[2:%@!"3':”911 @72?(‘!)? wg? ?L?é@(tlh}dl‘ 11.45 Hz, 1
Hy; 3. SR o, Sk Syt .1 Bht 3359401 (ne ditdk & Taauarish 13.12 Hz, 2
H); 3.81- Rydo @ﬁeﬂ#)eéﬂwngsn%;gy@éggg fficlﬁ afg'af\gm con %ﬁz&d@ﬁ) 7.19 (t

t t
J = 0 {2 ALY (s, 37487551 (1, 23 W00, - 717+, H)

5
7.88- 793} Fﬂzgd?%ﬁ sﬁdHﬁ 150211208 #lz &2"4' 12E'()vg
MS(Essm/z45)92qwsﬂ—|](*),, J = 484!;27 |48 7. 11 7. 15 (m 2
2
anal. Phica] 165 Corlonb B G667 9 1 Sh NI6S find o6 680 2H:6.78
N:5.38): 8.07 (d, J = 7.32 Hz, 1 H: M8 (ES) mz 466.2
(IMH +): NB (ES) niz 483 2 ([MNH4]+): MB (ES) iz
488.2 ([M+Na]+): MB (ES) iz 948.4 ([ 2M-NH4]+): Anal .

lce for C30H27NO4: C. 77.40 H 5.85 N: 3. 01 Found:
Exam 871%%26 H 6.02 N:2.92. Exanple 147 Met hyl

Methy( 25*) - 2- cyaﬂol(ZSf‘I S—c)ylaga-m:(ad!|bWMGYJZKS*)WQMbMWEEEnyI)(1-
4- tanoate To a suspensi on of
“aphﬂl%%be%ﬁ'g tgnﬁ#@{] 60?% dlusger& on inm nePaI oil) in
de/a %péﬁ@ioﬁk}f Néﬂqc(h@d rﬁ PO ?nmﬁﬁ% ?ﬁs&%?gbﬁyh mineral ofl) in

(2- met hoxy heny - 3-(T-nap propanoat e

dry DM'I_ é@smg) Ogolﬁd‘rfﬁalo) |Wﬁ8)ﬁédﬁdr tn one pm‘bom,eamlthyirﬂ Cyano -3- (2-

et R DI 17558, B8 o TR B

mixturemmes aﬂawedotdest;r for avee hpar tat @ °CTaker Wﬂ!tihl qui@twwﬁﬁ\o)ethyl
bromlcféa ﬁgﬁ){gghfrgldg gC?f a0 IQNagshae&]detc§1 ?n (r)r;}g tpg|r’tFonwa'IS"he reaction was
allowed to stir at 100 °C for 4 hours after which it was cooled to room temperature
and stirred overnight. The reaction was then worked up as in Example 141 to give
an oil. This oil was dissolved in MeOH and dry HCI gas was passed through the
solution. The solvent was removed in vacuo to yield a solid that was recrystallized
from diethyl ether/ethyl acetate/methanol to yield 217 mg of white crystals. The
mother liquor was recrystallized to obtain additional product. This yielded in the title
compound as white crystals (784 mg, 32.5% total yield).

mp 174 °C dec.;

'H NMR 500 MHz (DMSO-dg) 6 1.16 (1, J = 7.02 Hz, 6 H); 2.24 (td, J = 5.21 Hz,
13.44 Hz, 1 H); 2.71 (id, J = 5.83 Hz, 12.66 Hz, 1 H); 3.00-3.07 (m, 1 H); 3.07-3.10



tenperature for 60 hours. The reaction m xture was

heated at 100 C for another 3 hours then cool ed. The
worRoot0pdsmwas poured into water and extracted weTusionyd13360

acetate (3x 75 nlL). The cohtfinned organic | ayers were

washed with water, dried WO 2004/ 099150

5 B4 PRCS ALEEB0 5 0,085 PSR 00, L 0, T .10

7.24 (Mhe lﬂgamme(s SiEsz.86v] 1 H)M’é@@ 260 (81,2 HY 78as( t\/\@& 7 78 Hz, 1
The sol vent was r

) 7. éjff]l?\s;g:ig 533&&/@520'433@ I?fqu-lpo\’;\, Hb1 1007 tthi 4 s?}l8|3dH\7\aa$ H); MS
(ES) rpﬁ;gn??{z%ﬂ c‘?ﬁ% T ARAN. it féicel 3§N5@5 WO'@ -69. 9»1' Fl'@'m N:5.82

ound as |1 ght ye OW cubic crystals
Found( §38°.48)H 619k N7 Ber Ilquor was concentrated and the

residue was recrystallized to yield additional title
conpound (417 rrg) 1H NVR 500 MHz (DMSO-d6) d 2. 29 (t,
Example1491. 07 Hz, H) ; 2 75 (t, J = 11 45 Hz, 1
03-3.15 ( 3, 23-3. 40,
te ”‘BL&W 3.76 (c{%r E"é{g 21%’.35.‘9 é@m g‘ ethyly$-(3- YQQt"(qaﬂypbenyi) -3-(1-

3H) 5.90 (s, 1.H: 6.86 (t, J = 7.55
naphmﬂ)prdpﬁbétg 19 J =9.23 Hz

: 27-7.30
Hre titlagcompaury wa;s pyepare@xn(43%3y1§?d73¢gone|mg to ké)gample 141

using { (ﬁﬁﬂﬁd %c@ﬁ-(@pgﬁx&@%ﬁ&%@ ?a}g@@)p{%ﬁ@%é%?& g, 5.0

mmoI)AﬂahztmuIyeﬂwdggmeﬂggs fﬁgﬁﬂ&@(&m g, G. @h@%(&rﬂo%wbﬁbl)\lbﬁd ®é&aH (200
. - 65.,, H /8 N e t
ma, 5.P8FeE0P-EDaGl By WyTSA! AD) - G5PY Sonetnt aite e Biiwhgostate

used |h)t(1é woAe f:%'rﬁéfﬁf ity hhét(ﬁ‘ﬂﬁﬁélﬂ\d-r‘ér)%télﬁﬁé@'ﬂ%'n?%oﬁftlowa""l'hese
mmol , 6O%d|bloer5|on|n m ner a [ In

cwstalarwer@n?/glt%@g mashedowithy colp ethyl westaiadead renry@taé?lzed from ethyi

t |
acetat@ bR BT oMU RE AT i e prystal (189 gy oEhg mathgr liuor
recrystattizie). frd'rh&eth}daﬁelt?e/hex\?ﬁ‘eu ﬁwgei(ig g:‘l\lt/e%1 aluamiohal) t&%ehtcl)mpbund (148
after whic ie ami no) et hy
mg)fobpgﬂragé{lq@gfggf &9-de (1.31 g, 5 mmlgl was added in one
T t [ t .
mp 168016549”’0 PﬁNm%boqwrt@@MQbL@ggggpﬁ s%{) IHR n%-é?%% H); 3.44

hours after which it was

(d, J = @felat url'é 4a(ﬁlﬁ-4sQ3 fmed kA8 dbs 1 Hné.8tédk Jon v Hz, 7.56

Hz, 1 HPeﬁwas di s \7/2@ 7535@%?“_%%3‘3%%%9 née% "@al%péalsp’éh 'ﬁ TH);

7.812-71870(rgh 3t HE 8 @9| (@t iJon.7. TOHz 0 YENMSWES) enevas n([M+H]"); MS

) st 2olthBhulig Msc deaf enfecadaidl Qe Yl B Andingeled for

Co7H2oNOMT: 7516 ME. 2F N:3. 2B ound: C:74.28 H:6.69 N:3.19.

Example 150
Methyl (2S,38)-2-cyano-2-(methoxymethyl)-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate

A 1.0 g sample of methyl (2S*3S*)-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate, prepared in Example 141, was dissolved in 29 mL of a solution
of EtOH and CHCl: and was separated into its enantiomers using a Chiralpak AD (2
X 25 cm) column, eluting with hexanes:isopropyl alcohol (4:1). This yielded, after



not her |iquor was recrystallized to obtain additional

product. This yielded in the title conpound as white
w@eoog9d1so (784 ng, 32.5% total yield). np 174 BCTIES2004/013360

1H NVR 500MHz( DMSO- d6) 61. 1612 ; J=7. 02Hz, 6H) ;

2.24(td,J=5.21 Hz, 13.44 Hz, | 2.71 (td, J = 5.83

H
e DR NG R T e

(2R,3BMH E)qyamo%(meth@(yfhethﬂ)-SO(ZGmethbebheﬁyI?@ ((1tna7pdwtﬁylzlzr6§anoate

(whlch_bélutggi %;t‘s} fg #fe Zcqlémn); @? @tSO mg:of mgtmﬂ (2§ 3$3)—2-cyano-2-
(methé;gﬁrﬁetﬁy@% gznmé‘thﬁ)(yplfergl% -3-t-n - ?mnj/z)%ﬁ”z 7 eluted
Seconﬁlrféﬂm 1B@|C@H1mi@)r C28H32N2(13 HCI C: 69.91 H: 6. 91 N 5. 82

Methy oo 35r) - 2- oans 2 iR IR B By AR Hinbiagyt-a-ct-
naphthylfprofpanoateht hyl)propanoate The title conpound was

mp 1RETPBLEE b2 20306706 FEEO1) B8O "BliG1sy e MR 800 Mz
(DMS@@%amgQ& (2 th@;@nyl:)g 37(H nﬁﬁﬂlpebﬁi? B, <§Oﬂ?0@ba (s, 3 H);

(1.94 met hoxyet Aox i de
4.09 ((14Jo=29915 lglzg1nh-_l) 5 Sdsmlrdql)) Ba (tNaIJI % Hi’g? % 6lz, 1 H); 7.12
L =
(a9 S0 (B SR S0 TR L O 7 55 . =
7.75 Honk Hf 7t}937t87t (ra, ﬁoﬁmo&ﬁﬁ (dr yist al.20 24z] f H)PMDKBES) ez 390.1

ISR (ESISHPS 300 Tabbgs s RS b SU sk Ana

calcd for @ AHLINO LG :78. o:zummgam 3B0WhiR: T:YSteT Bi: d GEN: 84,

The nother liquor recrystallized from ethyl
acet ate/ hexanes twice to give additional title

Ex 18 und (148 ny) for a total yield of 927 ng. np
am‘?LG?:%fGS 3 C 1H NWR 500 MHz (DMSO~d6) d 0.95 (s, 9 H);

MethyB. 27 (s, 3 H2R,3R}2-cyaho-2-(methBFmdihayl)-B- @meﬂacﬁ@pﬁeﬁﬁ) 3-(1-
Hz, 7.

73 (s, 1M 6.8L (td, I ='1.06 He
”aphtprrﬁpﬁ{%oat? 10 (m 1M 7.19-7.23 (m 2 H: 7,40 246
(m 2 H: 7. 55- 59(mIH) 78127.87(m3H);

mp 175 5 - Ciglo’? e Esysq% QBlet? 1% ﬁiwwﬁtyz CREIDES) i 2
H Nwﬁ@@oé MH%W@ o) éf@g'aﬁ ggﬁ 4’%&1 ﬁ?zﬂ?zg‘o\?é«x aq Hg 326 (s, 3

H); 4%03 Iaelrlh .09 (d, J =9.28 Hz, 1 H); 578(s 1 H); 679(td J—109Hz 7.50
Hz, 1 éﬁ% PN U U Al BRI YSBA Y Db 724 B ARV RES WS v, 2 1:
7.55 (dd, J = 7.45 Hz, 8.06 Hz, 1 H); 7.78-7.87 (m, 3 H); 8.03 (d, J = 7.20 Hz, 1 H);
MS (ES) m/z 390.2 ([M+H]"); MS (ES) m/z 407.2 ([M+NH4]*); MS (ES) m/z 796.3
([2M+NH4]"); Anal. calcd for CaqHasNO,: C:74.02 H:5.95 N:3.60 Found: C:73.94
H:5.97 N:3.51.

Example 152
Methyl (25%,35*)-2-(4-bromobenzyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-
naphthyl)propanoate

This compound was prepared in 62% vyield according to Example 141 using
4-bromobenzyl bromide (525 mg, 2.1 mmol). The cooling bath was removed after



napht hyl ) propanoate A 1.0 g sanpl e of nethyl
(2S*, 3S*) - 2-cyano- 3- ( 2- net hoxyphenyl ) - 3- ( 1-
woaphvdais) propanoate, prepared in Exanpl e 141, PEEES2004/013360
di ssolved in 29 nL of a sofidition of EtOH and CH2Cl 2
and was separated into its enantionmers using a

Chi
the adwgélraaﬁ)légtﬁgslﬁgf(29‘)23(!&;2)2&%5%'{@2' H e ctét régﬁerd% \na%fr?cqystallized
from eMQI 208¢H10A2%aRe £ /iSid 0Pd/ R386fhp ounéiléf's white crystals (640 mg,

crystallization of both enanti orrers from et hyl
62%). acet at e/ hexanes, 320 ng of net hyl

3R)- 2- cyano- 2- ( net hoxynet hyl ) - 3- (2- met hoxyphenyl
:np 21%5?? Er'lapht hyl ) propanoate (which eluted first from)
H NMRMSOE RIHED VISR d260 286 ¢, Jret 182 (12S,1318);-2.38y(and -+ 3.53 (d, J

- 13,54 raclenpahDEnser dib & ST o Soh el st B TAPRIEE 1 1
7.00 (d %(3-= 832 ﬁzczthO?rZ%El{O gg’;fBWHEV“ HB7(2+ (o, hpxwp&&hm Y69 Hz,

1 H);, 7.200.28% rocw)lf@iuiﬁ n, 4@.%73@3%{,4 S BI04 (d, U =
8.17 H%DDIJV%) j@zi--? 873(n?71 5 g?z”% 943(%41414 .07 8% (3,327 201z 1 H); WS

(ES) l*ﬂZZ 514‘])1 (W-VB] O;S MB I-QES)GITWQ ©t16,1 J([M'HZ% )HzAnaI 5q:alcd for

CaoHiBrYG:: 75"@1 {147 2,7 Folingg ’(%ﬁﬁ s81Ef 78NZe) ¢

I7_IZ75IHZH) I\/S;(Eé)7ﬁi787(m3 . 8.03 (d, J:720
X z 390.1 M+H] + MS (ES) m
Examp®758 ([ MENH4] +); M5 (ES) rﬂz([796H]3 %[2M+NI(—I4] l) ,ZAnaI

o EORE4552 GRSl SR oromety)

1,1 bl;ﬁli’éh%ﬂ}yl]lnet}’!al}pme(nw(moxyrret hyI ) - 3- (2- et hoxyphenyl ) -

05 BEE =" B0 SHORTon, Racosy P2HREnaRs g 2efano-5-(2-
methoi g3 ﬁ-n&gﬁﬁnﬂ)‘bmﬁaﬁ@ate?: 4B57d, ing, 14.0680 Hz, minol),  3-
tnfluorpmethylplyen;ébqrgn(gb acigd ($04 g\g;g) ?anm\pl)z aincgb(e,éQ (%5§Omg, 0.75
mmol);%%ﬂng@ﬂi \zntl]r% é_gje JT“S*?‘SE'AM %6%0#% 32 6H)ng go mmol) was

addedWoH&Ndali by8| MIMnelMI—I)rﬂ_) 7 The-rgastion mlxtgrq-yvasgmmeq at 8@ -90 °C

for ’[hrﬁ,eZ hgw gft?[ M%ﬂ]t el ?Eiéﬁzla%fcogo%g[tgk ﬂ#{%wmﬁﬁﬁ}e The

reactlo‘W@Uas [S@ﬂlﬁé ihey m@?éﬂ‘@ﬁ&%tra@tlﬂé vidéh BtHyl Soebitd. (@R 50 mL). The
Found:” C.73.94 H:5.97 N 3.51

combined organic Iayers were dried over Na,SO,4 and filtered. The solvent was
removed in vacuo to give a black oil that was flash chromatographed on SiO: (15%
ethyl acetate in hexanes) then recrystallized from ethyl acetate/hexanes to yield the
title compound as white crystals (195 mg, 67%).

mp 202-204.1 °C; "H NMR 500 MHz (DMSO-dg) § 2.93 (d, J = 13.54 Hz, 1 H); 3.34
(s, 3 H); 3.62 (d, J = 13.54 Hz, 1 H); 4.07 (s, 3 H); 6.05 (s, 1 H); 6.86 (td, J = 0.93
Hz, 7.53 Hz, 1 H); 7.17-7.19 (m, 3 H); 7.23-7.30 (m, 2 H); 7.43-7.49 (m, 2 H); 7.53 i,
J =7.75 Hz, 1 H); 7.63-7.70 (m, 4 H); 7.82 (d, J = 8.30 Hz, 1 H); 7.84-7.88 (m, 1 H);
7.93-7.97 (m, 3 H); 8.02 (d, J = 7.20 Hz, 1 H); MS m/z 580 (IM+H]"); MS m/z 597
(IM+H20]); Anal. calcd for CasH2sF3NO3: C:74.60 H:4.87 N:2.42 Found: C:74.69
H:5.01 N:2.41



Exanpl e 152 Met hyl
(2S*, 3S*) - 2- (4- bronpbbenzyi ) - 2- cyano- 3- ( 2- met hoxyphenyl

W0 2@40%915mapht hyl ) propanoat e This conmpound wasPET/ERZ0€ 3360
in 62%yield accordi ng te1Etanpl e 141 using
4- br onobenzyl brom de (525 ng, 2.1 mmol ). The cooling
bath was renoved after WO 2004/ 099150
PCT/ US2004/ 013360 -113 the addition of the

Exampfe hesgnobenzyl bromi de. The crude nateri al vvas
recrystallized from ethyl acetate/hexa

tortBullio. 11t | LEHaB SRR Sty LR oD enyD-3-(1-

ht 19.C; 1H NVR 500 Mz (DVBO- d6) 9285(d ki
”ap%p@%ﬂ%? 3.32 (s, 3H; 3.53 (d, J =13.5

Hz,
Thi) titled c@ﬁwp(c&mdSwla)s pi&paded $in 4B%|)y|elg gacqrding tp :Emnme 146

using F%en;ylmy@%t%ylkﬁhlg%d%(;Bg @%d 1d£16 rﬂé %20 E%mﬁg '}’Q]%Gé Iﬂ:@) The

crude E»rd‘&uct Vva%"ﬂe?sf?éhr@%a%tégi@pheﬂ %126704%1(0%1 ethyHacetatdth petroleum
ether ’@ ﬁ%?etbyl qcmtat@ mpetn;olgqrgvetggr)(tn\en1rep§yl:s¥é}llzﬁ5r%rem gthyl acetate

to ylekﬁﬂ‘% g%w%ﬁ?wﬁ'%w@@%ﬁaqs g"‘ilé ? W&é%ﬁr (I\I(EI?

mp 16680 7 'H NMR)5N02\AH2 (BMBQ:derET 96 %S M)?@ 5¢ (@, &= 9.00 Hz, 1

;4 G Ry ATa 6 O et MRS L LRt ) 02 4 =

1205*r(z“1lﬁbt5>l7@r(§tmm ) 6.84 (t, J = 7.48 Hz, 1 H); 713(d J'=8.39 Hz, 1 H);

7.24- 7@1 - 2(12)2,5 @@;«7) }m&%%@é-ﬁg{ﬁ f‘ 2@;}2@&@-7%?’ im, 2 H); 7.62
t, J -"?‘7?%%”{‘?{)}/' 7(dH ma@hﬁfvyémr(a anoat £7 (B57 mg,, MS BOS) m/z

u or boron ic acid (104
525.2 r(@/IHQHﬂS) el )qal@&ﬂ@ﬁﬁ@sm@sﬁ .08 H78, 55 46 ﬁﬁgnd C:77.75

r Wi th nitrogen. Then Pd(PPh34 6 nol % 34.6
H-6-5_8>BI' 1) was added followed by 1, )4-di(oxane %4 rrL).rrg
The reaction mxture was heated at 80-90 C for three

hours after which the reaction was cooled to room
Examplenffr at ure. The reaction was poured into water and

MethyfXt racting QN §hg?|t§)é|ncﬁ§-?2-ﬁ‘ﬁ§th6%%pl’§éhym (1- hthyl)&Z-(pyridin-S-
an

combi ned o gdnl ers were dried over
yimettiyl)prepambat&he sol vent was renoved in vacuo to give a

oA fo S BB, hElL PASTS! RLIBNE PAaE phR) 5.1
napht m%l?’-?'—(p?ﬁ@hf@ H‘l@ﬂh@rr)pﬂﬁ)etn@ate girdpates intExarepleotdmuvas dissolved
in of a solt?tlocnr ></)1§ CaHzClz and rquanes/%opropyl alcohol (4:1) and was separated
into its enantiomers using a Chiralpak AD (5 x 25 cm) column, eluting with
hexanes:isopropy! alcohol (4:1). There yielded 48 mg of methyl (2R,3R)-2-cyano-3-
(2—methoxyphenyl)-3-(1-naphthyl)-2-(pyridin-3-y|methyl)propanoate (which eluted
first from the column) and 60 mg of methyl (2S,3S)-2-cyano-3~(2-methoxyphenyl)-3-
(1-naphthyl)-2-(pyridin-3-yimethyl)propanoate ~ (which eluted second from the

column)

mp 193 °C dec; [a]D25 = -311.22° (¢ = 1% solution, CHClz); ee = 91.02%; "H NMR
500 MHz (DMSO-dg) 6 2.94 (d, J = 13.66 Hz, 1 H); 3.30 (s, 3 H); 3.99 d, J=13.79



np 202-204.1 C, 1H NVR 500 MHz (DMSO-d6) 6 2.93 (d, J

= 13.54 Hz, 1 H; 3.34 (s, 3 H; 3.62 (d, J = 13.54
wo200409459 4.07 (s, 3 H); 6.05 (s, 1 H); 6.86 P€TUS204/013360

0.93 Hz, 7.53 Hz, 1 H); 7#11%-7.19 (m 3 H); 7.23-7.30

(m 2 H; 7.43-7.49 (m 2 H); 7.53 (t, J =7.75 Hz, |

vz 1 P P8 B0 ) € T GoBd ) =g B9 Sl 4y 706 o,
= 0.86 H) 880 HE, M)H); V207 34661, 8 [HWA|429-7.58m] 4 H597.81-7.87 (m, 2 H);

7.93-K,98) (g 00 A28 (0,6 671 1 1) 1 &1 kv T Hoodatsor=. 1 H.

PCT/ US2004/ 013360 -114- Exanple 154 tert- Butyl
(2S*,3S*)-2-[ (benzyl oxy) met hyl ] - 2- cyano- 3- ( 2- net hoxyph
EX&"’@J@/WGS (1- naphthyl)propanoate The title conpound was

Vet 2Par &0 | podt 8. St it By AT G- Bhyrioin >
ylmetﬁﬁ%rppahtbzyt)e The crude product was flash
P ot PO Bu 2a S CEUTISS, EHE it ted SCidPpet r ol eum
ee = m@s% "HEWR g@ONH@'(UM@@ dg)@@@wml J&C%@GGHZWH) 3.30 (s, 3
‘the title conpound white crystals
H): 35854 Jrp 18648 20 1 DA4H0RMR, S00) mgct(émctm% 55 60, b= 0.94 Hz,

7.53 Iﬂfﬂﬁl 4Ss%dégJ %‘3,@ gé H{’aﬁQ H}Zgl (3 74341’?m( §HZ) z% -7.55 (m,

4 Hy; 183127(&7 (d, %H),1296579I9 (m, 241); ESZBE(d(d; L7H)Hz,61 BY; §.47 (dd, J =
7.13 (d, J = 8.39 Hz, 1 H);

159'%2%;9@7 WZH; 7.30-7.34 (m 3 H): 7.36-7.40 (m

746748(m2H) 7.62 (t, J =7.78 Hz, 1 H);
783 91 (m 3 H); 8.14 (d, J = 7.17 Hz, 1 H); M
Exampl?sj5?ﬂz 525.2 ([ MFNH4] +); Anal . calcd for C33H33NO4:

Methygx;rgrplog ;'52 %%%&%n%%—%ine%ﬁgmﬁo)-ﬁ{@ (2 hethétyphenyl)(1-
naphthg%ﬂ)yl]buta;mabeB (2- met hoxyphenyl ) - 3- (1- napht hyl ) - 2- (

ni{);ﬁ,d%s@%pféxs § Nél—i) @aﬁpano?é%mﬂgﬁygﬁ%@n‘ﬁe%squm mineral oil)

in dryrRpIFt azsﬁl th? dod¥ed & 0-°C waBRidad) Rt 6RE PORiGH, rﬁéﬂmgasi/ano 3-(2-

was di ssolved in of a solution of

meth@g@bﬁa%d(m@%m&lmr@@an@ﬁsﬂ Arehd¥. w9 1maakl- washe reaction
RSy 80 ESIETRE AR ® RS BuhUBhARIGRR oo
hydroahloddel(?(ia rhy, 525emenagl) Waetmﬂdw and die meikture was stirred at room
tempér%ﬁjrg vermg¥\? OTt‘;‘)'en the reaction mixture was heated at 100 °C for six
hours after which an additional amount of NaH (180 mg, 7.5 mmol, 60% dispersion
in mineral oil) was added. The reaction mixture was stirred overnight at room
temperature and additional 2-dimethylaminoethyl chloride hydrochloride (720 mg,
5.00 mmol) was added. The reaction mixture was heated at 100 °C for 3.5 hours.
The reéction mixture was cooled to room temperature and worked up as in Example
141. The residue, was flash chromatographed on SiO, (10% isopropanol in ethyl
acetate) to yield the title compound as a pink solid. This solid is recrystallized from
hexanes/ethyl acetate to give the title compound as peach crystals (375 mg, 18%).

mp 142-144.5 °C;



(2- met hoxyphenyl ) - 3- (1- napht hyl ) - 2- (pyri di n- 3-yl net hyl
) propanoate (which eluted first fromthe colum) and

W@ om9uso met hyl (2S, 3S) - 2- cyano- 3- ( 2- net hoxy pPery53008013360
(1- naphthyl)-2-(pyridi n-3-yibret hyl ) pr opanoat e (whi ch
eluted second fromthe colum) np 193 C dec.; ND 25 =

"H Ngﬁ%%gfﬁ%@@%%fw 560 <mﬁw§ze/@é 2o Pt M, 1 1
2.32-245 @nH H)3 3% (5.3 Bi)=4.03. (§93 233% 699‘91-509 78 (td,J =0.93 Hz,
7.50 HCT/ ﬁH? %G(déigﬁﬁg }ng Q)'IBLHZ—E H7 7536+:fz22 mw Hyr 71431 -7.43 (m,

19,88 TR B e 28 g .-

7.20 HzHy :HB MB (ES) r‘U/Z:M]T GZ (BE+HL) H)/tS EZY n/d@33.25-([2VEH]Y); Anal.

caled fr CAEENIG, Chrtilon RIS e e A8 HiT 0BT 48

yr|d|n3 ylnethyl)propanoate[a]D25—+3368 (c =1
E ON, CHCI3); np 193 Cdec ee = 94. 56% 1H NMR
Xam%ﬁ) (DVBO-d6) 0 2.94 (d, J = 13.66 Hz, 3. 30

Methys. 32&%3)%&%6 [(% T x&%@@)@%}#ﬂ%ﬁ@ﬁoﬁg@wm

naphthyliwopaaoate = 0.86 Hz, 8.30 Hz, 1 H); 7.20-7.34 (m 3

42-7.55 (m 4 H): 781787(m 2 H: 7.93-7.99
Exame@g;szﬁ(d J=1.71 H, | H: 8.47 (dd, J =

Methyl. 59 (EIR 3R)-26cyano-2=[(20meﬁoa< iHox % ﬁ@!]latgz methoxyphenxl) -3-(1-
htg)zlfr) 2 %ano - (di met hyl am no) S met hoxXyphe
naphthyhprep naBie hyl ) net hyl ] but anoat e To a suspensi on of

’g‘;ﬁir‘i)ﬁ(odflﬂr% gﬂmpl@o??’ném&?@%’q'?e? ﬁ%?g(msé%%eg}loxyr)methyl]
3- (2 naﬁa{gowhqrwﬁ S-ﬁﬁnaphthyl)pgtmamdatéz -prepared in Example 144, was

isso B8 DAL kit BB Y BLSRRISR! e edhaics o s

enantioneersowsinghen ChitalpakhyAgni onekh)QS Cbl-rgg'cg%mn elutlng with
added and

d hi d 5. 25
hexang$ R aBngLaicgns! @evmfherswld@g P of Enegoud (B5gHR)-2-oyano-2-
(methdXEflor:3 2 s R P 3-{ FRaDREBdanbile s H cRidftess ol
(whichy edutegbofirstsbopuithgeraduron) and @hengl obume)thymziam)dz -cyano-2-

(meth e A R bR ek P DR BIRRRI: 51 3 white 10

colorlass! ail (vwhichn ghiited beosndifrof’ @@ ¢®umn).

Methyl (2S,38)-2-cyano-2-[(2—methoxyethoxy)methyl]—3-(2—methoxyphenyI)-3-(1 -
naphthyl)propanoate

[a]p®® = -369.34° (c = 1% SOLUTION, CHCls); "H NMR 500 MHz (CDCl3) 6 3.30 (s, 3
H); 3.44-3.49 (m, 2 H); 3.55 (s, 3 H); 3.56-3.61 (m, 1 H); 3.65-3.70 (m, 2 H), 4.03 (s,
3 H); 4.35 (d, J = 9.52 Hz, 1 H); 5.90 (s, 1 H); 6.81 (td, J = 0.94 Hz, 7.57 Hz, 1 H);
6.90-6.92 (m, 1 H); 7.15-7.20 (m, 1 H); 7.33-7.40 (m, 3 H); 7.47 (t, J=7.81 Hz, 1 H);
7.70-7.75 (m, 2 H); 7.90-7.93 (m, 1 H); 8.21 (d, J = 7.32 Hz, 1 H).

Methyl (2R,3R)-2-cyano-2-[(2-methoxyethoxy)methyl]-3-(2-methoxybhenyl)-3-(1-
naphthyl)propanoate



5.00 mmol ) was added. The reaction m xture was heated
at 100 C for 3.5 hours. The reaction m xture was

W@ o@ke1s@ room tenperature and worked up as i PCEKSI0p4/€13360
141. The residue, was flagf7chromatographed on Si02
(10% i sopropanol in ethyl acetate) to yield the title

o £ PRRSRE (B TSP UTION S FPhR 0ol G B 0ha 317
(s, 3 Ha§3ﬁ66(¢hdcr5‘;ﬁ1aHz p3TP 3B (L8%H); 3MB-3463 qm4354)c4 0a(s, 3 H);

420 @004@3@@6 RSO RA50, 16 LIV 800 M 4o

7.13 (8 20H)272§1 Qm J1-|'1)59 r&g%ﬂ%«m) '246)7(43 G 2H3 B.55 (t, J =

7.75 Heyd H)7f3@ Hﬁﬁ(m@H)ﬁQ%(@dbl 1A 8H¥ﬂ3H)-|z 8.18 Hz, 1
H; 7.16-7.22 (m 2 H; 7.41-7.43 (m 2 H); 754(t,
J=7.81Hz, | H; 7.79-7.85 (m 2 H; 7.89-7.91 (m 1

Exampld 168, P8rt(ld, J = 7.20 Hz, | H); M5 (ES) mz 417 07

vy b b Dok Vo5, KA oot

y|)pr0p(:2 éﬁog,fe H 7.06 N 7.49 Exanple 158 Met hyl
S, 3S5) - 2- cyano- 2-[ ( 2- net hoxyet hoxy) net hy I(] -(2-met ho
9pae$iyr9d 3304L1t10nn9%tﬂ -Ayinphne pratbaxaldehydd| @-95 9, MQ mymol) in

atvanc) $50 30§28/ 2885 AU E RBELEHS 5L bk T8 oection

was aﬂ@héd"to( &6 , atShmblersty tamp @ra[uﬁré lf@’i h@xy\et\hﬁémhmhhal lzolld had
- met hoxyphenyl )_- 3- (1 napht hyl ) propanoate pr epar ed
pr eC'P"Faﬁe@irzS’r% thee ?QW“OWaSTh%IF%@HTQ/WQS|Q‘Poéechﬁn6ft en §ierad ‘6?\ vacuum

flltratlof‘;ifarfiit i?@“mhé?é%erﬁﬁs% &v’éféi tEﬂ % élﬁ@%d @Wdl F‘é&lt‘ﬂ&m the

nant i omers usi ng |ra pa
recoveeyu'mﬂé@\(94%)béﬂ‘@fiﬁl§¢@np®mm'l al cohol (9:1). There

14 mg of nethyl (2S,3S)-2-cyano-2-
mp 16%9@?%’8%mt hyl ) - 3- (2- met hoxyphenyl ) - 3- (1- napht hyl') pr op
'H NMRK@@OG\(IH& @MSOQH&%%S;SpMIS 94(( EVlllt(Gddeﬁ&BMG om 1.29 Hz,
t he col unn

1H) 7@k B AA @ddstg%ﬂm%&ma ))8-§5((Qd,népﬁ,{5ﬁyp)5@r bs 1 H)
9.09 (dagoqt as, ?% méﬁt‘o“"f@b%[? 515,) oil (which eluted

from

MS (E$23n&$39(walﬁb) PRNIS: natcddmyélmlldmwzﬁi‘zt B$810732( (M )2B38d08151
HIE RSP 29080801 %) P17 AR 500 b (OO 3) 6
Exampfe ?P@O(Part@

Methyl 2-cyano-3-(2-methoxyphenyl)-3-(quinolin-4-yl)propanoate To a  stirred
cooled (0 C) solution of methyl (2E)-2-cyano-3-(quinolin-4-yl)prop-2-enoate (1.8 g,
7.6 mmol) was dissolved in anhydrous THF (20 mL) was added a 1M THF solution
of 2-methoxyphenyl magnesium bromide (8 mL) under an atmosphere of nitrogen.
Upon addition of the Grignard reagent the reaction was allowed to return to room
temperature. After 2 hours, the reaction was quenched with a saturated aqueous
solution of ammonium chloride. The organic phase was removed and the aqueous
phase was extracted with ethyl acetate. The organic phases were combined, dried
(NazS0,), filtered, and concentrated. The crude residue was further purified by flash

column chromatography on a Biotage® 40 Mi column, eluting with a gradient of 30-



H; 3.44-3.49 (m 2 H); 3.55 (s, 3 H; 3.56-3.61 (m 1
H; 3.65-3.70 (m 2 H), 4.03 (s, 3 H); 4.35 (d, J =
w@282/0950 1 H); 5.90 (s, 1 H); 6.81 (td, J = OPOHUK®N4/013360
7.57 Hz, 1 H; 6.90-6.921(8n 1 H; 7.15-7.20 (m 1
H);733740(m3H);747(tJ—781Hz

50%, iedy!{sertpullether) i, haRaris dnd Maftorddd  P4dt éd(55%r of the
dlasteré&ﬁeﬁﬁ}m%hﬁé‘ano 2- [(ﬁt Eelt hoxyet hoxy) net hyl ] - 3- (2- et ho
na
mp169;éﬂ/7gsz0‘{)34/ 013360 p117yw)[>przgp?ngg£18 \gg (ZSOL—” 2&9150
HRMS: Qeﬂ;sﬁ @g§%@? ALY m&ﬁé%ﬁ@@@(g&ﬁmg)%@ﬁd (Es|_FT),

347.138388-3.53 (m 3 H); 4.02 (s, 3 H; 4.20 (d, J = 9.40
Hz, | H); 5.76 (s, 1 H; 6.78 (td, J = 3.17 Hz, 7.53
Hz, 1 H; 7.10- 7.13 (m 2 H; 7.21 (td, J = 1.59 Hz,
Examp?e&iéomarlsbl) 7.40-7.44 (m2H);7.55(t,J= 7.75 Hz, |

Methyl gyﬁﬂoe?;{%ﬁﬁenh@p(yphemﬂﬂwet%yfg (qumohn-4->ﬁ)propanogpe Sodium
hydnd% ;@ rﬁgw%gnéwo?%ﬁo% ﬂm‘}éﬂéﬁl Qﬁl”zﬁls@bﬁs@rﬁ) oRishylided to a stirred

qui nol i n- enoate To

cooledst(0r r €l solutidronobf naethyi n&qyaeoé’af%m@ém@@fW@@yk)% -gyyinolin-4-
yl)propgpaﬁ@‘a@ Zn%é (égzh%qlgl'?n%%m%e rea t‘ill I@gﬂLVEt'IWsl mixture was

allowe%d) Q)éﬁﬁw {oProvinh :tergbﬁea;fbreeahd teétep & Shoue ibdomethame (170 mg, 1.2
upon a soli a r d f

mmol) Was addedir d NRaRPERER E%ntﬁ}f?dlt ﬁ’eﬂﬁffsr @Q:i {ﬁ vacﬁéﬂ@n LCMS

analyss' k)[;rtﬁ% ?eﬁtrﬁ%@ IHdic¥ted Rt I‘tWBS@fd)d%@tSGWretformed at the

anol resulting in the recove

expenge 2f the (sﬂ%gomattwwlt i Wase wiasoadied @pd1be- ?L@@Z%Uscph@fip was
extractjadswélgf e?@%et%&sﬂ@wg 'PHEF %ogg rE%f tri :I_%ss p%l% {pﬁ%@hc’c The
more éc‘rl%r ﬁ)?od@cﬂ?en‘rﬁmeﬂ irl) th éﬁuédds pha&eStto Whish aqueousHHCI was
added( Bent) 1hH g0 ( (0FL 3510l S@Ufous T OPeva 4 Ao BSracted  with
dichlo %Setgééélé%ogﬁ %5(% 13(Je¥lﬂfﬂl\'}g)m the WigraclSh bf.the more polar
produéet mm;\?:ssﬁmnmwmwbaymp ﬂkﬂqtﬂ%éplﬁn(-wf’ympr@p/ahoghe less
e Sobsid oo S5 A6 (9 AT s 40 v
°°'”m§ugﬁ§j@dlw¢ﬂk§£‘§‘?’§”§ﬂ i n anhydrous THE (20 mi -) vvas

mp 192-193.9 °C.

'H NMR (400 MHz, DMSO-dg) & ppm 1.67 (s, 3 H) 3.60 (s, 3 H) 4.06 (s, 3 H) 5.83 (s,
1 H) 6.85 (td, J=7.54, 1.04 Hz, 1 H) 7.12 (dd, J=7.80, 1.56 Hz, 1 H) 7.20 (dd, J=8.32,
1.04 Hz, 1 H) 7.30 (m, 1 H) 7.56 (ddd, J=8.45, 7.02, 1.43 Hz, 1 H) 7.71 (ddd, J=8.38,
6.95, 1.30 Hz, 1 H) 7.91 (m, 2 H) 8.01 (m, 1 H) 8.99 (d, J=4.68 Hz, 1 H)

MS (ESI) m/z 361 (IM+H]"); |

HRMS: calcd for CaoHaoN2Os, 360.1474 (M), 361.15467 (IM+H]"); found (ESI_FT),
361.15449

Example 160, Part 3b



of 2-nmet hoxyphenyl magnesi um brom de (8 ml-) under an

at nosphere of nitrogen. Upon addition of the Gignard
WO e@go9dise he reaction was all owed to return t oPCDUR2004/013360

tenperature. After 2 hours]1®9he reaction was quenched

with a saturated aqueous solution of anmoni um

et 3, 8% (0 R A LSS IR Do e e

compougéntan Hiss ese igreparahibyndrbatiohyi @d THANER@HN of 2-cyano-3-(2-

fil 0 trated. Th r de si due was
methaxyphRRY ) SebMAln sy P ToaaRoatey| (I it okl GHPEbRGIGn @ 05 M

ait rWHdIT) nt
solutich o%%g% ogngoMgé@r szooﬁdom(%ers% 118ﬁ15%06/o%nn§t Mte'sq hour,

iodomednand (139 eghdrl minok xeaseaddrd and éiﬂ@l@mmrewogtmwo sfir for an

adaitiolf 3 HolFe. CHT A B gy T itendyg Fhelisat acted win

ethyl GE&tatd.+)The orguhi€ PBasETvas diied (NSO Sx filtgriee, toAceRMaated, and

hyl
app"‘%‘?1 @Ng:ﬁigm@@l # Miosawren eluting with rﬁ/gliagii%fm@frﬁﬂ-ﬁﬁf’/q-rpﬁhyl tert-
putyicRS GATRAL e SR Ao ULl @ oiiths d GugTo! . 80 %

m nera di'spersron stlrred cool ed
(O C) solution of nethyl
met hoxyphenyl ) - 3- (qui nol i n- 4-
Exaﬁvkaﬁggpﬁﬁga e (347 ng, 1.0 mol) in anhydrous DMF (10

2- Cya'ﬁb)-?a (ﬂﬁetﬁb%;tpﬁe%yvmméth |%d|ﬁdnnwymé§am@@iud To a

nperature and after hour, i odonethane

stlrredl szurer@ )merwy! d@&é@ cyl«'mp At (Retmethoxyphenylzad- (ﬂ@ln@dlnﬂ -yl)prop-2-
enoatEO(fiZ(fg1 d'd ure Im’log) hQUkRth 28N34d, %;L C?cgjec}d%e 50% sodium

cated tha WO pro

hydrokidentsd aig, l(m}‘s nepBNSsEhemikhae svag heatpdtBErPChlfor Yatiurs and
was added and the agueous phase was extracted with
becorae Hjamegenaitse Ffé@unnmtwge Wast srNGesdIRiRd #h varuehwalelswas added

and tﬂé"s%rlutl%{n Qtne HAize G0t RRUBbUR A RS IRTBRAEE ARuftig in the
L{ V\ﬁ was ﬁgﬁéﬁd unti

ueous ch aqueous
formaphbh4of a MEhl'G&: pdadipltale afmmosmiuhxbms el heasolék waesc calteoléd by suction

e di ronmet hane/ i sopropyl al cohol (3:1) resulting in
f"“'a“?%iﬂlé@ 1®n of the nore polar product, which was

H NI\WRt @100' WIEE: DMbe- dJ)QS Bblﬂ’ﬂ 3655‘% Ez‘ﬁHg 4(0@53 '@H)QS’J%@! (STH'EH) 6.85
pol ar materia

(9, SRR PRrABHACh YD G (8 obE0r - SA0HKY 1 ol Qarid, JoB.54, 1.03 Hz

1 H) foo(oggsg é%}% P04 44% %Jgp é%%(dgd %H?Nm“%&yz 1 H)

7.82 (deid, 3=8)34. 7885(3 16 Hz, 1 H) 800 (d, J-8 02 Hz, 1 H) 8.11 (dd, J=8.41,

0.91 Hz, 1 H) 8.13 (d, J=4.91 Hz, 1 H) 9.14 (d, J=4.91 Hz, 1 H)

MS (ESI) m/z 347 (IM+H]"); MS (ESI) m/z 345 ([M-H]); HRMS: calcd for Co1H1sN2Os
HCl  382.1084 (M), 347.13902 (IM+H]"); found (ESI_FT), 347.13753;

Example 161, Part 2
3-(2-Methoxyphenyl)-2-methyl-3-quinolin-4-yl-2-({4-[3-
(trifluoromethyl)phenyl]piperidin-1-yl}carbonyl)propanenitrile

Oxalyl chloride (103 uL, 1.17 mmol) was added to a stirred suspension of 2-
cyano-3-(2-methoxyphenyl)-2-methyl-3-quinolin-4-ylpropanoic acid (90 mg, 0.235
mmol) in dichloromethane (2.5 mL) followed by the addition of a 0.25M



1 H 6.85 (td, J=7.54, 1.04 Hz, | H 7.12 (dd, J=7.80,
1.56 Hz, | H 7.20 (dd, J=8.32, 1.04 Hz, | H 7.30

W(Qm04,l0991|);07 56 (ddd, J=8.45, 7.02, 1.43 Hz, | POT/0S2004/013360
(ddd, J838 6.95, 1.30129- 1H)791(m2H)801
(m 1 8.99 (d, J=4.68 Hz, 1 M5 (ESI) mz 361

dlCthfé%ﬁ%l%?OW%ﬁfi?\ﬂﬁ% ﬁig_) éﬁ%%%r%é%oxéﬁés(é&@re removed

in vacd&@nd%ét re30Itig é’(ﬂﬂ%l@@@li/é@ |R@6M§?&ﬁéﬂ\@h33@®nu 1IHe solutuon

contalrnn&yah@ activaiggh RSIY pMas | ?dgeﬁettﬁyla 3splytiPRoIGaRtainig  4-[3-
R SORTAEN s, ATRCAREL 1 082 4, PUSPR ) an

triethylawtim® X@phgby 0) 205 mmoi)oilnl dmﬁ%@fbhmtb@mﬂqanﬁ.)( 37 henmnixiure was
wth a 0. solutlonp ass

alloweqi; g’%r@?“hy@tdl r§’Pan19tﬂ'é°?r§tl§emef) Bn b‘Ffijenng hey vglume of the
clolor gy SQVAARES LA, el AL ol Bl crocty
to a Bibtage®® (Wt/iercolwsnafddﬁdsiandlwhle daqnmata@rapmse‘l -Re3% methanol in

dichlorGFciRe s seiiha 7 e BAE05RE AT A5G0 dab! apapliachat was

rec,-ystbngt,él,%ﬂgg{”%oﬂo M coI um, eluting with a gradl ent
of 30-50% nethyl tert- butyl et her in hexane and

mp  afforded 348 ngy (97% as!®-36Pid. Exanple 161, Part 1  °C;

'h MR @85S DRSBTS 16- PRI 18 SRS SMP 65 (o

urr

J=11. 1(22&3 24—@;@%(@4@21 rﬁtmmwmeirmxs B Hydidto{kirm 41 4) Biddogs, 1 H)

6.82 (el 20 506 Socl T 48 GRbxPHerq <oBRHE b AAgRe ST 1.03

Hz, 1 m X128 Qi y=sest edos 59.89) HEOT H)E7 BaYHEdANEs. 4P 1.29 Hz, 2
onogenous The n1xture was Concentrated in vacuo

H) 7.58é8.6% HIls6 & ddrd) J=8ndt tth825 6129 Han1 kh .98 (i 31 )y 8 @6ict, /=4.66
Hz 1 ppdueous 2N HCl until acidic resulting in the

ormation of a white precipitate fromsolution. The
MS solid was(ESi)| ected by spzion filtrag8n (200 ny, (WHH])

HRMS4CGI§d(HE°l\rW§ M;"%@B& 5812350 Wibss5fBac2 pgb) S Roune (Esie)

55823H@5 1 H 7.13 (dd, J 7.76, 1. 81 Hz, 1 H 7.20 (dd,
=8.54, 1.03 Hz, 1 H) 7.30 (ddd, J=8. 60, 7.05, 1.68

Anal. Q@!CdlfOIFI)Csi’Hﬁ)FsNe@ﬂ CJE8087H, .45 N,17.64. Round: @), 70RBH, 5.21;

(ddd, J=8.34, 7.05, 1.16 Hz, 1 H 8.00 (d, J=8.02 Hz,

N 17 8 11 (dd, J=8.41, 0.91 Hz, 1 H) 8.13 (d, J=4.91 4%
Hz, 1 H 9.14 (d, J=4.91 Hz, 1 H)

Example 162

Methyl (RR,SS)-2-cyano-2-(methoxymethyl)-3-(2-methoxyphenyl)-3-quinolin-4-

yipropanoate |

The title compound was prepared from sodium hydride (261 mg, 6.52 mmol,
60 % mineral oil dispersion), methyl 2-cyano-3-(2-methoxyphenyl)-3-(quinolin-4-
ypropanoate (2.052 g, 5.92 mmol), anhydrous DMF (30 mL), and methyl
chloromethyl ether (495 plL, 6.52 mmol) according to the procedure and in the same

manner as described in Example 160, part 3a. The product was purified from a



M5 (ESI) mz 347 ([MtH +); M5 (ESI) mlz 345 ([MH-);
HRMS: cal cd for C21H18N203 HClI 382.1084 (M),

w@200409882 ([ MrH] +); found (ESI _FT), 347.13753PCT/US2004/013360
Exanpl e 161, Part 2 -121 -
3-(2- I\/Ethoxyphenyl)-Z-rrethyI-S qui nol i n-4-yl - 2- ({4 [ 3-

siotagei (AOMIZ SRR Yor TR o G ialoarabhl HahY st ki oty

ether if ‘heﬁaﬁé) fés@ﬂnr@%ﬁﬁ@%cﬂé‘tldﬂ 0’2986 mq (43%) of a white solid.
cyano- 3- (2- met’hoxyphenyl ) - qU|noI|n 4-yl'prop

anoi ¢ aC| d (90 ng, 0.23%9. Grﬁﬁﬂ)o i n di chl or omet hane

" NM%@M%%W%W@%BE%@% 3850 Rl e 57 .

3 H) 498 (st Bar) 4f1 Dy JERBEHz, AfHH)e5.83 (Bpurts) 6.86 (i A 54£51.30 Hz, 1
H) 714 o Bl D301 P et hife. (k5 R4 GRLkEoA H) 7.57 (ddd,
J=8.45: qni&i Ni '7§H£ h¢ mcv Im e @ea@.%es@dﬂw Lo, ¢ H")O# 85 @ J=8.32

cont ai ni ng 4- ritluoronethyl) phenyl ] pi peri dini
Hz, 1 )y 80640l dF#eﬂ@ icla,z’sl-h@ 00(dd;, JnBotd, GBd Ha,rli ) Bydlafd, e4.68 Hz,
1 H) (98 L, 0.705 mmol) in dichloromethane (2nlL). The

m xture was allowed to stir at roomtenperature for

MS 16 hours.(ERig volune of gite dichl oromg@hane was ([M+H])
(~50% and the reaction m xture was appli

HRMS (Rl 107 CoblaNayoritiet 550 (MpNp9 T dBbat IVRET Bl Baund (ESI_FT),

391.16a9kumMm chromat ogr aphy (1-2.5% net hanol in
di chl oronet hane) resulting in the isolation of 90
Anal. QOziied fasf CaHegNill: tGhaf 0.kas H, 5e@d;yN1 Z117. zRound: €r th57; H, 5.27;
N, 7043t hanol . np 163-165 C, 1H NWR (400 MHz, DWVSO d6) d
ppm 1.47 (d, J=19.92 Hz, 2 H) 1.66 (s, 3 H 1.88 (d,
J=11.12 Hz, 2 H 2.97 (t, J=11.77 Hz, 4 H 4.06 (s, 3

40 (b 6.04 (s, | 6. 82 td J=7.57,
Exampig ié%@a&ﬂr H)m 7. Ogl)(dd J($ 76, H)l 55 Hz, ( 7.18
Methyl( ‘(@E) Q'c§/a§6~3 agﬂr;élllnf%%lgbr)}lﬁtgogsnfe‘i‘gg (ﬂEEZAcZ/anZ @éﬁynolm-&
yl)pr0p72-980(at§ 3 H) 7.67 (ddd J=8.34, 6.92, 1.29 He,

$58 e kojhePlnt g Wendied 8m Skl SH50% %9?%%%1 58 g,

10 mnmaah&&%tgg%%rrb%%% 884 8Hn¢0(rﬁl$lo@|n etﬁéﬁolz(éﬁ%k? according

to the pregedyrguand ig, thposame mangegps dgscrpbeﬂaln Example 160 part 1
resulting in the recovery of 2.27 g (95%) of a yellow solid.

mp 180-182.5 °C;
'H NMR (400 MHz, DMSO-dg) 6 ppm 3.92 (s, 3H) 7.74 (ddd, J=8.15, 6.85, 1.03 Hz,
1 H) 7.95 (ddd, J=8.47, 6.92, 1.42 Hz, 1 H) 8.11 (ddd, J=7.57, 2.39, 1.42 Hz, 2 H)
8.64 (s, 1 H) 9.05 (d, J=2.33 Hz, 1 H) 9.40 (d, J=2.33 Hz, 1 H)

MS (ESI) m/z 239 (IM+HT);
HRMS: calcd for CqsH1oN202, 238.0742 (M), 239.08151 ([M+H]); found (ESI+),
239.08088;

Anal. Calcd for C14H10N202: C, 70.58; H, 4.23; N, 11.76. Found: C, 70.51; H, 4.32;
N, 11.77.

OC.

Example 163, Part 2



Exanpl e 162 Met hyl

(RR, SS) - 2- cyano- 2- (et hoxynet hyl ) - 3- (2- met hoxyphenyl) -
w@2@uiopabe n- 4- yl propanoate The title conpoundP@EES2004/013360

prepared from sodi um hydri1@2-(261 ng, 6.52 mmol, 60 %

m neral oil dispersion), nethyl

R e UL T ST —
Th i EomddUnd wdd @repaelyfroft h%th&H@EE)-Z c@aﬁé -3qlinolin-3-

accordi ng‘ to the procedure and_in the sane

yl)prope2sopatsed .8 19, Ex@nﬁnel)aemqudsaw T Zm@Lbfr%%aM 1 \EE solution of

2- metl"%%g{)%@? rr%né@rﬂ%ﬁ!%ﬁ% ¢ unn f?géi%“glz@oﬁ‘/e%%égure ard in the

same lﬁhhﬂé’ﬂ?@@eaa’lrﬁyec( BOE%@ﬁipmeﬁml pareft M&Este&ehmrlcmrodud was
exane) resulti in the isolation of 9
isolateg| fugin 1% Biskpoe® (ﬂgl\/hbgole!m@fd h colymER %{Sé’%ﬁ“ %050 %

methylgggg}olﬁgl)eﬂ@eﬂﬁb'ﬁ% é)%) E’ésult:i’nig ﬁ1e5f% Eaglon‘]&fgz.gg %99‘16) bBF a white
solid. 5.84 (s, | H) 6.86 (td, J=7.54, 1.30 Hz, | H) ’7.18H)

19 1.30 Hz, 2 H) e (ddd, J=8.51, 7.21,
mp14§ @dlz 7.57 (ddd, J=8.45, 7.02, 1.17 Hz, |

HRMS7 cé?cd( ﬂﬁdczﬁlﬁgug% J%@Z?éﬂhz(w %)7 1593)5 (({Ié/lgﬂ]t)d fourd (BS|_FT),
d, J=8. 45,
3471?@6@1Hz 1H) 901(d J=4.68 Hz, 1 H M (ESI) niz
391 ([I\/H—I] +); HRMS: calcd for C23H22N204, 390. 1580
(M, 391.16524 ([MtH +); found (ESI _FT), 391.16473;
Exampledi63, Bartcd for C23H22N204: C, 70.75; H, 5.68; N,

Methyl,;,agsﬁl-?)eg p%?;g’z %éépcg;wg%%gg eﬂ?ryl%glcrﬁfcr v -aiy]rﬁfsopanoate

M Miitle( ZomPotiNgas- pespaned i froﬁ‘r ZLbym@-ﬁ—(z—meﬁmeenyl) -3-
The title conmpound was pre ed from
(qumob@ﬁbﬂ)mpg@ng@t@ (B3 9. 2 njuolg 0& ﬁe |solut|on potassium

e
2.58 remty ateatding #x dnplpsogai)re pand |r1th¢ SQMe iMNNe ag &escribed in
Examélggfﬁ\/ggg %bz 1%1e 8ru(d% p/?od%fct Wad® app 144%8'd giothe® 40 Mi column
for flash column chromatography, eluting with a gradient of 30-50%, methyl tert-
butylether in hexane and afforded 626 mg (71%) as a solid.

mp 127.7-131 °GC;
'H NMR (400 MHz, DMSO-ds) 6 ppm 1.62 (s, 3 H) 3.63 (s, 3 H) 3.86 (s, 3 H) 5.31 (s,
1 H) 7.04 (td, J=7.54, 1.30 Hz, 1 H) 7.12 (dd, J=8.32, 1.04 Hz, 1 H) 7.35 (ddd,
J=8.58, 7.02, 1.56 Hz, 1 H) 7.63 (m, 2 H) 7.77 (ddd, J=8.45, 6.89, 1.30 Hz, 1 H) 8.02
(m, 2 H) 8.39 (d, J=2.60 Hz, 1 H) 8.74 (d, J=2.34 Hz, 1 H)

MS (ESI) m/z 361 (IM+H]");
HRMS: calcd for CaHooN203, 360.1474 (M), 361.15467 (IM+H]"); found (ESI_FT),
361.15490;

Anal. Caled for CaoHogNoO3: C, 73.32; H, 5.59; N, 7.77. Found: C, 73.08; H, 5.41;
N, 7.59.

Example 164, Part 1



1H NMR (400 MHz, DVMBO-d6) d ppm 3.92 (s, 3 H 7.74

(ddd, J=8.15, 6.85, 1.03 Hz, 1 H) 7.95 (ddd, J=8.47,
W®202/ 0995812 Hz, 1 H) 8.11 (ddd, J=7.57, 2.39, RCHRS1n4/013360

2 H 8.64(s I H 9.05-(1d3-J=2.33 Hz, | H 9.40 (d,

J=2.33 Hz, | MB (ESI) mz 239 ([MrH +); HRMVS:

f .
ST P L K
¢i‘aé"ﬂt@\€&ﬁpo@1d Ms5&efblredl frdfn n%tr}ll’zl-esgan%@lgﬂjme@!oxyphenyl)

e ar
2-methabBaGoNEG- PIrODBP0RIs (5386070, 230 VBTG and  50% aqueous

- 2= (42
s AR (s ZERI SR I 3LBPEA 2D same
mannef 219 -d2scyisetb 8- HHamplel 180,3paxt|4. pr'blpe Dredcit wag Ire@ogered after

suctior; TG0 ho FYBRURGI  Ardnesim b 0 5 L) SheclfiPng SO

to the procedure and in the same manner as descrlbed
l e 160, part 2. The diastereoneric produc

TH NMRAGE Ui rDMSQ 8ot apEn 16Q 6o 1) oo §oN) § g, 1) 7.04
(td, J=?§§3ﬁ”ﬁ”o§ ?Qg&d(?ﬁ ) ;4’093@2“3/1' H) & 3%3H¥ | g@hﬁm (dd,

exane result |ht er atléno
J=7.760f1.55 Whaj 1 ¢1) Ao4 i(ddd =820, 2.0543.03 HERMB!) 7c89 aﬁddcﬂ of-8 41 6.98,

1.42 Hzed) T 18 @7 015256, Bda i 2 B3 86 0 YR d7 ri ) .91 (@,

J=2.33132, RR)- 2- cyano 3- (2- met hoxyphenyl ) - 2- met hyl - 3- (qui nol
i n-3-yl')propanoate The title compound was prepared N
MS  from 2- cyd@®) 3- (2- net hox§Bhenyl ) -3- 347 (IM+H]");

(quinolin | ) pr opanoat 850 ng, 2.4 ), 0.5 M
MS sol ution E)éﬁlésy um hexa?rne hyl di si | am 461(“%; 4 m., 2. '/([IVI HD:
HRMSmtfdlc)czjlfor O HeNOzand HCGId @82t tate ()6 B4Tg] 3902 E(B\Aﬁ’ﬁb"l)) found
ccording to the procedure and in the sane manner
(ESI_ FaEscrl bed in Exanple 160, part 3b. The crude prodgg?'13774'
was applied to a Biotage(r) 40 M colum for flash

col utm chr omat ogr aphy, eluting with a gradi ent of
Examme-16d9fartst hyl tert- butylether in hexane and afforded

3-(2-MEA BN EA)- Ameft1-3-GRhbth-3TR-21¢ 43 dfbofomethylphenyi]
piperidin-1-yi}carbonyl)propanenitrile

The title compound was prepared from oxalyl chloride (114 pL, 1.3 mmol), 2-
cyano-3-(2-methoxyphenyl)-2-methyl-3-quinolin-3-ylpropanoic acid (100 mg, 0.26
mmol), 4-[3-(trifluoromethyl)phenyljpiperidinium hydrochloride (76 mg, 0.29 mmol),
and triethylamine (109 pL, 0.78 mmol)) according to the procedure and in the same
manner as described in Example 160, part 5. The title compound was isolated after
purification on a Biotage® 40 Mi column for flash column chromatography, eluting
with a gradient of 30-50%, methyl tert-butylether in hexane and afforded 626 mg
(71%) as a solid.
'H NMR (400 MHz, DMSO-ds) & ppm 1.59 (s, 3 H) 1.86 (br m, 3 H) 2.97 (br tt,
J=12.00, 3.14 Hz, 1 H) 3.34 (br s, 2 H) 3.88 (s, 3 H) 4.42 (br s, 3 H) 5.68 (s, 1 H)
7.00 (td, J=7.50, 1.03 Hz, 1 H) 7.13 (dd, J=8.28, 1.03 Hz, 1 H) 7.34 (id, J=7.82, 1.68
Hz, 1 H) 7.48 (dd, J=7.76, 1.55 Hz, 1 H) 7.59 (m, 5 H) 7.74 (ddd, J=8.41, 6.98, 1.42
Hz, 1 H) 7.99 (m, 2 H) 8.38 (d, J=2.33 Hz, 1 H) 8.74 (d, J=2.33 Hz, 1 H)



1H NMR (400 MHz, DVBSO-d6) 6 ppm 1.62 (s, 3 H 3.63 (s,
3H 3.8 (s, 3H 5.31 (s, 1H 7.04 (td, J=7.54,
wa2@d/09m50 1 H) 7.12 (dd, J=8.32, 1.04 Hz, 1 H)PCTT/B852004/013360
(ddd, J=8.58, 7.02, 1.56-1%-1 H) 7.63 (m 2 H) 7.77
(ddd, J=8.45, 6.89, 1.30 Hz, 1 H 8.02 (m 2 (8 I39
d, J=2.60-Ha, 1 H 8.74 (4. J=2.34 H ES .
MS $riz 361 ( +):  HRVE: ”@gl cd for czz?E%Nz UM+
HRMS3 6Qlctifos ngaoa&go;%wzzﬁgm/@ﬁ%&fz@em Lngbund (ESL_FT),
15490: Anal. Calcd for HPON203: C. 73. 32, H,
598.230/%. N 7.77. Found: C, 73.08; H, 5.41; N, 7.59.
Exanpl e 164, Part | WD 2004/ 099150 PCT/ US2004/ 013360

- 123
Example @péno- 3- ( 2- net hoxyphenyl ) - 2- et hyl - 3- qui nol i n- 3-yl pr

Methyl‘r)rg?m(?‘é* ‘i go&—)%%&?m%ﬁg%%{ﬁylp%@a @ ReE ggy%%eﬁww-@-quinolin-&

ylpropﬁﬁam:ehyl 3 (qui nol i n-3-yl)propanoate (500 ng, 1.39
and 50% gqueous sodi.um hydr oxi de (61

. 1.52
“& g'”%EQH}RﬂUH @ Pﬁ@%@gésanr@d&ﬁa h}ﬁirldﬁeﬁg%n@@], 3.43 mmol,
60 %”ﬁm@ﬁal asil rs.eﬁg Q{b fﬁ?ﬂa@%ﬁn ) 2 h@]ﬁ/l) -3-(quinolin-3-

product was recove suct |

yhpropgmositeli 640820, ng.{Bomwgolhf anhydiqus slaMFd (301HnNNRa(ndoonethy|

chloroWh)fl %ec}r?fj%b @,%%}u&%@@d@r@g’%,@ tl% pﬁ;ﬁéeﬁguIQ a(rlgldln%he same

mannet=8s YéscAbeSd u*r'ExalrnrHé ‘76@5pér'fﬂ3d "l)he%ﬁ?ddc@d/vas f)uﬁﬁg@ from a
1.55 Hz, | H) 7.74 (ddd, J=8.21, 1.0

Biotage®s@HoMigl @olu}mg fmfja @@ummcm@mogmmy (80150%ddethyl tert-butyl

ether u’({@]e%a?\%r l_rfzg m thgbns’_c?\%fgqrgéf gag%{r‘ig:é#] %pdam'_grpﬁwgé solid.
'H NMa:E(z‘doo WHz, 3ASA-M)H p )7>m 3@@\@ 308 3c57f@][, L@m&ww) 3.59 (s,

ound

3 H) 3(8@5(8 255 %0@982471((‘}1%9436 HExéHﬁ) 2 %@(@5 1Fb=cl.);? 04 (td, J=7.54, 1.04 Hz, 1

H) 7. 1?_9 d: pﬁg:ﬁ?ﬁgf@?'ﬂgﬁ - ﬁ;"i%@)(&dog Su8 58! ¥ in3+Ys6 B4 Wirb F65 (m,

J=8.25i820, 4128, 1-43 }-ItzaQtfd))ﬂJ?)BpfcmmamleBlﬁ& 18.85,Thé&6tHe) € H) 8.02 (m 2

H)84ﬁ§@p$@g4‘i% PFETAeE, HL9B, 2! Yy chloride (114 L, 1.3

MS cyano- 3- (@Eg]?t hoxyphenyl)n/g met hyl - 3- qggpol i n-3-yl Pr @ +H]*):
anoic acid S_|

HRMS: calcd for Cg3 22N204, 390 1580 (M), 391.16524 ([M+H]"); found (ESI_FT),

391.16464

—

Example 166, Part 1
tert-Butyl 2-cyano-3-(quinolin-4-yl)prop-2-enoate
To a stirred suspension of 4-quinoline carboxaldehyde (628 mg, 4.0 mmol) in
ethanol (20 mL) was added teri-butyl cyanoacetate (564 mg, 4.0 mmol). The
mixture stirred for 10 days and became homogenous. The ethanol was removed in
vacuo and the resulting oil was purified by passing through a Biotage® (40Mi)
column for flash column chromatography (50% methyl tert-butylether in hexane)
resulting in the isolation of 1.0 g (89%) of a white solid that contained an impurity
(17%). The title compound was carried on without further purification.



mol ), 4-[3-(trifluoronethyl)phenyl]piperidinium
hydrochloride (76 ng, 0.29 mmol), and triethylam ne
W@ 1@9/02915®. 78 mmol )) according to the procedur BCEOS2004013360
the same nmanner as descritB®d in Exanple 160, part 5.
The title conpound was isolated after purification on
a Bi ot age 40 M colum for flash c mm +y.
chromat o &?A}]y el uting ﬁth a gradi of 30-50% (IM+HT);
methyl tert-butylether in hexane and afforded 626 ng
g71 % as a solid. 1H NVR (400 MHz, DMSO-d6) d ppm
Exampe$©6(Bart§ H) 1 86 (br m 3 H 2. 97 (br tt, J=12.00,

ten‘-Bugﬂ 13‘ ::I)IZ - 68 (s, % &§ﬁo @%?ﬂhﬁy@ﬁgﬁ%&(ﬁﬁ%%ﬁw ﬁgylér‘%%anoate
Ti—uésuﬂddcomp&uaa vﬂaa')aarélzareﬂ for. ti-butyl3<7a0a:3- - fuFBlin-4-
yl)prop72~¢@og(;>jd(90?)8 éGSng%PI\&@SS}lZE R f_lUmegnfgg (é?ﬁqeﬁ%@pehnyl

Fz(10l mt) a¥drding t
magne%ﬁ/bgggldéeéépﬁpﬁzo%%f ,8d @‘“ﬁ’%ﬁésd mt) g¥eording to

the pro¢edump+and IARVE seare dnanercasHeswieg2in S5@ampign1eR) part 2.

Isolatlcg(gﬂé]sﬁaz%é%[ngp’_%ﬁn‘romayo%%él%%ﬁ Té’iotaag% M? column for flash

columr( %ﬁr@ﬁ% dqrgpﬁ%é(Bm/@Tﬁéfﬁylhfémﬁﬁﬁymthér 1 (Hexamthafiopdeh W26 mg
-3-qui nol i n-3- yl propanoate The title conpound was
(41%) pf'@p@ﬂled from sodi um hydride (137 ng, 3.43 mol, 60 %

m ner al I spersion), t hyl 389 M+HT"):
MS 2- cyano- 3%‘%(51rret hoxypheng?? 3- (qui nol i n-3- ( 1)

MS yl)propant®8B (1.08 g, 3n/2 nmol), anhy&7ous DVF (30 (IM-HT);
m.), and nethyl chloronethyl ether (260 L, 3.43 nmol)
according to the procedure and in the sane manner as

Examinggel pagt 3 n Exanpl e 160, part 3a. The product was
purified froma Biotage(r) (40M) col méfor F‘ ?gf
l‘eff-BUé‘.dI umm chr&r@!&f@?‘ﬁﬁﬂg}“@@@xWﬁm@r PYRAEPT3-Yimsiny!)-geqripolin-4-

xane) resulting in the isolation of 392 ng (32%
ylprop%r?o%% anor phous solid. 'H NWVR (400 MHz, DVMSO-d6) d ppm

A 29 s()mno& H) oB. 5'['el(tdhuty] 9.36y&l20- 33(2!—01633@9/ph§nyl) -3-qyinolin-4-
ylpropqn@qje((%g mgHb %14 88 An ,q?%y%roquDb/llFlgy Erﬁ_a%aé %dg%d FP) a stirred
slurry 6f Qédi'dﬁa hB/dI"Qie7(535m§d69/o ﬁmﬁ*er’éﬁongilﬁgersibrﬁﬁn Fdhhyd!rdti)s DMF (1
mL). M@rgls holr% rogpnsgemﬁeraiuriq) 3gp|ggly( ﬁf‘llOZldq_sly@’OQWO(lé 801 mg,
0.62 rr)i;g%r) ?ﬁﬁt%ﬁiqr%d HL Bsdit I(qdone]pgrt 3. Watdr Wls XBaédrahd tHé #esulting
solid was collected by filtration. The solid was recrystallized from ethanol and
afforded 194 mg (79%) of the title compound.
mp 225-228 °C; 'H NMR (400 MHz, CHLOROFORM-d) & ppm 1.01 (s, 9 H) 2.97 (d,
J=13.71 Hz, 1 H) 3.57 (d, J=13.71 Hz, 1 H) 4.10 (s, 3 H) 6.13 (s, 1 H) 6.95 (td,
J=7.63, 1.03 Hz, 1 H) 7.02 (dd, J=8.28, 0.78 Hz, 1 H) 7.28 (m, 2 H) 7.51 (m, 2 H)
7.67 (m, 2 H) 8.08 (ddd, J=10.93, 8.60, 0.91 Hz, 2 H) 8.18 (d, J=4.66 Hz, 1 H) 8.48
(d, J=2.07 Hz, 1 H) 8.55 (dd, J=4.79, 1.68 Hz, 1 H) 8.93 (d, J=4.66 Hz, 1 H)

MS (ESI) m/z 480 (IM+HT";
HRMS: calcd for CaoHagNzOs, 479.2209 (M), 480.22817 ([M+H]"); found (ESI+),
480.22753;

MS



HRMS: cal cd for C23H22N204, 390.1580 (M, 391.16524
([ MtH] +); found (ESI _FT), 391.16464 Exanple 166, Part
wa 2a0e/9918But yl - 2- cyano- 3- (qui nol i n-4-yl ) prop- 2- BODESE04/013360
To a stirred suspensi on efi2@-qui nol i ne car boxal dehyde
t(62t8 ggt I4.0 mol ) in ethanol (20 nL) was added
ert-butyl cyanoacetate (564 , 4.0 mmol ). The
Examplg 0P8k irred for 10 days agg becane ho?mgenous. The

RR,S$LARhoRR2LABMGBYetHbx | B2 triethoxgiienyhd-oi-|
( %S%rl fi gql by passi ngym?uggg]]h g Bi ot age(re;ny(b40$ )
naphthybprapanpisragid ash col uim chr omat ogr aphy (50% et hyl

S B A s s
(1-naphifighpidpanoble’ 4.0 Theidia Imobma&n@smd@air in & 8% aqueous
methar\g@%p? %@{;ﬂiﬁﬂﬁ%@ﬁ%‘ﬂf éét%ts!si%%i ?@p%%%f@oggi%g[m) yas added.
The n@igﬁmﬁf}g‘éﬁt&[@Z?é)GWhﬂ@UBéﬁhg%trrVéU Me23h).2-Tié heawtisn was

n; n-4-yl pro pan oate he title
neutralipopod thes additipar efl 2 Nomydeaehidsiet gcid (42 ml) followed by the

additioﬁﬁ%ﬁﬁr{gh?fé% irilol L'ﬂ}ﬁpé )'/3 H%B{g%h@g%gﬂ;aiwﬁﬂ%gﬁs T ﬁ%as%lid was
collectBf B SIR1i6S fifirdflon Snd dfEaaffording 4e6thyd70%s). THE (10 ni)

d h i

o 22bet Gl B Ui o2 SR -t
M b S S e
5.78 (4,6 H) I8 (te be? .57 1t bize) 1Y 7 46dedd4 261896, @4115,%-2%2, 2 H)

7.24 G B 0 G P M 2o o §5 bt 9% 7.00 @

J=3.3@H%;/Wﬂ-e’ﬂ.1é%d,rmtmztmelnmb )-2-(pyridin-3-ylmethyl)-3-q

ul nol i n-4- él propanoate A solution of 5 6t-buty| +
MS 2- cyano- 3(ESDnet hoxypheny#¥- 3- qui nol i n § yl propanoaf[M"'H] )

(20 ng, 0.51 mml) in anhydrous DMF (1 ) was added

to a stirred slurry of sodium hydride (51 ng, 60%
Examplem@7aparell di spersion) in anhydrous DMF (1 nl).

(RR,S%@#%BBQ@ 9{5&%%&315’-‘%‘? A iy BRBhARRY - TR RRS- 4
pyrimidin-2-ylpiperazin-1 -yl)carbonyljpropanenitrile

Oxalyl chloride (636 ulL, 7.3 mmol) was added to a stirred slurry of (RR,SS)-2-
cyano—2-[(2-methoxyethoxy)methyl]-3-(2-methoxyphenyl)-3-(1 -naphthyl)propanoic
acid (420 mg, 1.0 mmol) followed by the addition of a 0.25 M solution of DMF in
dichloromethane (40 pL). The mixture was allowed to stir for 16 h at room
temperature to afford a clear homogeneous solution. The volatile components were
removed in vacuo and the resulting solid was dissolved in anhydrous
dichloromethane and reconcentrated (3x). The solid was dissolved in anhydrous
dichloromethane and added to a dichloromethane solution containing 4-(pyrimidin-2-
yl)piperazinyl dihydrochloride (261 mg, 1.1 mmol) and triethylamine (488 pL, 3.5
mmol). The mixture stirred at ambient temperature for 16 hours. The organic phase
was washed with 5% aqueous sodium bicarbonate, dried (Na2SOs), filtered,



0.62 mmol) was added as a solid in one portion. Water
was added and the resulting solid was collected by

wo pooogison. The solid was recrystallized fronP@r/ns2w04/013360
and afforded 194 ng (79% 18T-the title conmpound. np
225-228 C, 1H NWR (400 MHz, CHLOROFORM d) 6 ppm 1.01

conceh?r:at%d :}a ﬁ %érifigd 58%13%7%@%2@@ | %I\ﬁ% 69 mrh for flas]h column
chrombﬁ% h 143@3106% niethQ/I tértoc?utﬂ@ﬁwerqrr e%&neggfﬂgrdgg 3(25, dlgbg (57%).
mp 28550208 Eioi NVBL 1400 TE) DBISG-dar 5 pea G20, 8 H) 343 (

J=4. 55148 zggrj 3009nR 5 B3t Bpatiids S hpn o edpr e 1 1)

6.08 (IQRI\'YSH)(&BSC(HJ}M C3OH2ONIIB 6. 787 2 289 .40\) 1.2989z 2?8—1)77 13 (ddd,

=15 B 383 6678 Bissell) 7 a%édd%xiéﬁ?%swvﬁaéé’oé‘z‘ 742 m, 2 1y

5 GER 2
e e
J=4. 6@&& ) 2- cyano- 2- [ ( 2- net hoxyet hoxy) meth 1 3 (2- et ho

w5 YT B RS RSN ot 830 b e

(IM+H]™P0 m -) and founadsi um hydr oxi I(#£T%, 9, 83 mml) 58&S27482:
added. The m xture was heated (35 C) while being
stirred (22 h). The reaction was neutralized upon the
Exam@l@d168 on of 2 N hydrochloric acid (42 m-) followed by
ition of water (75 m-) resulting in the
(RR, S&)&i(&'\ﬂfathmsyetbpx»)mthyl 3s(@Hmethorypheoyl)-8-(asaphthyl)-2-({4-[3-

(tnfluoj&@&ﬂéﬁ)@ﬂg%ﬂﬁﬁpﬁ@gm Q%‘L@F‘k‘ﬁ&ﬂ%ﬂﬂ?ﬁ eﬁnﬁf f %Ir\/gl(}n 36)

The nwe mep'b‘)uaa w§s p%gp@rea flﬁnl_b(dxalysll cm(o@i@e (Hﬁ)e 1, '7) 3 ?»m%»( BRR,SS)-
2- cyanp-a [Q%m%honyqﬂ)oxsémww}ﬁ (R-rppthexpphenyd)- 31$-n8@h1h>d)pmpanmc

acid 4(21%30 }ng[g 15 j{@rr@d% j§g&@88@n§@§ﬁgh&3ﬁf%ﬁgpdéé ﬁnh)idrgélhlonde

(292 mgs™7l. qnnnnaolyi) anld Yettglamihe3 (4388 gll_ 3.5Hnnfol 0 (alccordmg to the
7.24 Hz H)I\/IS(ESI)rriz42 MrH] +) ; anpl e
proceci ?ﬂﬂ in fi"e same manner as described m Example 167 to afford 531 mg,

(84%)( RR, SS) - 2- [ ( 2- Met hoxyet hoxy) net hyl ] - 3- ( 2- net hoxyphenyl
-3-(1 -naphthyl)-2-[(4- pyrim din-2-ylpiperazin-1
yI ) car bonyl ] propanenitrile

mp 86-88 °C; 'H NMR (400 MHz, DMSO-dg) & ppm 1.78 (br s, 3 H) 2.92 (br t,
J=11.12 Hz, 2 H) 3.18 (s, 3 H) 3.32 (s, 3 H) 3.44 (m, 2 H) 3.60 (m, 4 H) 4.05 (s, 3 H)
4.22 (d, J=9.31 Hz, 1 H) 6.09 (s, 1 H) 6.80 (t, J=7.11 Hz, 1 H) 7.14 (dd, J=8.41, 0.91
Hz, 2 H) 7.24 (td, J=7.76, 1.81 Hz, 1 H) 7.44 (m, 4 H) 7.58 (m, 3 H) 7.86 (m, 3 H)
8.09 (s, 1 H)

MS (ESl) m/z 631 ([M+H]"); HRMS: calcd for Ca/HaFsN2Os 630.2705 (M),
631.27782 (M+HT"):; found (ESI_FT), 631.27872;

Example 169
(RR,SS)-N-(tert—ButyI)-2-cyano-2-[(2-methoxyethoxy)methyl]-3-(2-methoxyphenyl)-3-
(1-naphthyl)propanamide



Oxalyl chloride (636 L, 7.3 mmol) was added to a
stirred slurry of (RR SS)-2-
W@ yEno099s) ( 2- met hoxyet hoxy) et hyl ] - 3- ( 2- net hoxp@ITEs3003/013360
3- (1- napht hyl ) propanoi ¢ a8t (420 ng, 1.0 nmmol)
foll owed by the addition of a 0.25 M solution of DWW

Pravhciorle A ooy mmolhyeaspafed 18 et LA 4R R SS)-2-
cyano@['(@-gﬁ@lﬁ@b&?eﬁw@wﬁﬁé’tﬁ - Bhe- M@Hﬁi)dyhﬁe ﬁeﬁ]éﬁhmgzﬁoe foic

renoved i n” vacuo and he resul ti
acid (429 gy b Qomﬁnoléilf@llﬂwd)hvttharﬁdcam rcéaaﬂcﬁﬁ]M soldion3xf) DMF in

d h
oA S0 S B B B oo
temper%rt(xl%/fd gifeida %Ieéf'ﬁd@h%@r%u%)’éohﬁiﬂlcm’ d‘Tﬁ@Wo@étllé’ %oﬁ%@%ents were

.1 nmmol ) and triethylam neé
removgae IR ague s@ndré@aFG%ﬂW%nﬁ0tl rrm%t drSQON@d 1|e ‘anhydrous

o d M ARS8 TSRS B R W

acetonitfii (1IPAILY) @nddivideadnt thissdGual pdkﬁdn&ofmerﬂrsta;b@don aves added
urified froma Biotage(r) (40M) colum for
to a sluhanRoniai DarodAYATTE b ObBbs kemmal) 2 (HastyigTinm €140 L

e AP B Pl s B 302 vt

was rediuded Zandzthe2radjdu® Was (@gsobvad) in3dighlofomethde dnd@pphed directly

to a Bi@q%A'é@g%lél(\jﬂm é]q:lb?r'rélfpgl_%’(aglé cl_qymr? 198?0&3@}@9% 23 6808/; methyl tert-
2 7.25 ddd J=8. 47,

butyletﬁ@?’ﬂ‘n heygari'er) af*ﬁ)rdé ]Igg "Q{%%%W H) 52 (de )=8. 28,

mp 182 63@83|z° HI—NNI?R $430 MH3 l'm)fl%)@z) 6chpri=7924s 8 H) 388 (s, 3 H)

0.2 (SRR e TS B AP S g b ko .05 .

1 H) 6(§Md] th=7.30und4(HES! 1 1) 6.9968, am?%z 11 mzﬂ-se3266 78 Hz, 1 H)

% (2-Met hoxyet hox ) - ‘met hox hen%/_I

723(3(13!-?)1 (}gp(j[rﬂrg,ﬁ)) ZSQ{dgj[ 9741Hz1 781(d =8.32 Hz, 1 H)
7.06 (31 £ 7SS L WL P Bnb iy bk e M 8o
HRMSch:Iamd ﬂ:af @@364%047 4374125)19 (M() R¥R7535914 (IM+H]"); found (ESI FT),

475.2 3gyano 2-[ (2- met hoxyet hoxy) net hyl ] - 3- (2- met hoxyphenyl
(1- napht hyl ) propanoic acid (420 ng, 1.0 mol),

Anal. €dicd fdrrc;grgmmtchym.sb?wlﬂ.m;mr 5B FBUNd: C, 73.54: H, 7.25:
hydrochl oride ~ (292 ng, 1.1 mmol), and triethyl ani né

N, (488 L, 3.5 mml)) according to the procedure and in 5.73.
the sane manner as described in Exanple 167 to afford
531 ng, (84%.

Example 170

(RR,SS)-2-Cyano-N-(2,2-dimethylpropyl)-2-[(2-methoxyethoxy)methyl]-3-(2-
methoxyphenyl)-3-(1-naphthyl)propanamide

The title compound was prepared from the second portion of acid chloride
described in Example 169, neopentylamine (118 pL, 1 mmol), and triethylamine (140
pL, 1 mmol) according to the procedure and in the same manner as described in
Example 7 to afford 244 mg, (99%).
mp 172.1-173 °C; "H NMR (400 MHz, DMSO-ds) 6 ppm 0.50 (s, 9 H) 2.62 (dd,
J=12.99, 5.98 Hz, 1 H) 2.80 (dd, J=12.99, 6.76 Hz, 1 H) 3.21 (s, 3 H) 3.40 (t, J=4.68



np 86-88 C, 1H NVR (400 MHz, DVBO-d6) d ppm 1.78 (br

s, 3 H 2.92 (br t, J=11.12 Hz, 2 H) 3.18 (s, 3 H)
w@2®2/099503 H 3.44 (m 2 H 3.60 (m 4 H) 4. 0BCY/552084/013360

H 4.22 (d, J=9.31 Hz, I-H96.09 (s, 1 H 6.80 (t,

J=7.11 Hz, | H) 7.14 (dd, J=8.41, 0.91 Hz, 2 H 7.24

e, 20T T iy b 1 Pt Bt D 68001 o o

J=7.54,[ NB6IH2, ;1 HRVS1 2 ¢, cik8 37, 1084 HB7 H3NR G421 gﬁ%%wsm J=6.50,

3.38 B b SO +)06 Cosnd, Fﬂfﬁ? 353 (3 B Y8, J=6.50, 3.12
Hz, 15§) (7“@8 YET =Bl L) 3- By ng%%g@% XY PURLXHSTEA vz 489

met’ hoxyphenyl) prépana
([M+H12004/099150 PCT/ U82004/013360 - 128 xalyl chloride

HRMS: fedteds o Coot TR0, 488 3875 48022476 b, olha EsI_FT),

489.2T¥@h0- 2- [ ( 2- met hoxyet hoxy) net hyl ] - 3- ( 2- met hoxyphenyl ) -
3- (1-napht hyl ) propanoic acid (420 ng, 1.0 mmol)
foll owed by the addition of a 0.25 M solution of DM
Exam;bl@*i?q' chl oronethane (20 L). The mixture was allowed to
tir for 16 h at room tenperature to afford a clear

(RR, Sﬁ@ﬂd@%m@@ingyﬁhm(ymmthylhé -(ehethidxgpbenyipBe(itsapthth)-2-[(4-

lid di | ved
pyrazif ek A P BB P ASE IR 0%, Sooncentras ed ().
ﬁfma 59¢ | SbrieGurid SwR BRDared 4%(8@15&1 cfﬁ@ﬁ’&@m?m ';JLe ié%mol),
and divided into two e&M]cﬁT(ortl ons

(RR, S§ar|ét¢m0v&é(2aaw§apxue@1@<y%e R ome DRy phEnY)-3-(1-

raont kg A RNC AR b R 4GRS SR BRE 4448 .5

mmol)riaxedtrietyldite 140 uLhe N@hcblﬂ%cc@ﬁﬁn%@@%ﬁé%r@@é’d&rﬁeand in the
resi due was di ssolved in dichloronethane and appl

same gianeer ey desgrinegiinExgeple 1624 oprt 2 o pifard 237 mg 6809%).

col utm chr omat ogr aphy (3 met hyl tert- butyl ether 0.
MP 'n hexane) afforded 199 99§%g9 p 182.6-183 C 1H C;

"H NMRVRIQO! MHAHRMSOMBG) dG)pr6 3otn(€). DY) (329515 H5. 233((&1 33H) 3.59
m, 5 F) 35 4E M) 2848 k) 4.3 beg U8y é'ﬂz 1 H) e, (k) 879 (w
J=T7. 54J ‘17054-12 11 Qﬁ& rz2 gdddb ﬁ-1@45$ sg. 12 '1')177 lel p. ﬂg 7. ésnga J=8.58,
7.02, 1;5@ I-izg a H)47142|2(m P H§ THBm( d, H)]Z@33afn,|—{i H)17 8% (d7JBE60 Hz, 1
o 00f T -T2 (Tt U Ssd ade s st e, 1 1y
MS (E8TYm25566 (I+HE ToHRBAS AcH| ¢dMidt] @)sHoENLDS H65L6ST M), 566.27618
(M+HTY oG TESI_FT), 566.27454:

Anal. Calcd for Ca3sH3sNs04: C, 70.07; H, 6.24; N, 12.38. Found: C, 69.89; H, 6.51;
N, 12.36.

Example 172
(RR,SS)-3-[4-(1H-indol-3-y1)-3,6-dihydropyridin-1(2H)-yI]-2-[(2-
methoxyethoxy)methyl]-2-[(S*)-(2-methoxyphenyl)(1-naphthyl)methyl]-3-
oxopropanenitrile

The title compound was prepared from oxalyl chloride (218 plL, 2.5 mmol),
(RR,SS)-2-cyano-2-[(2-methoxyethoxy)methyl]-3-(2-methoxyphenyl)-3-(1-



Anal . Calcd for C29H34N204: C, 73.39; H, 7.22; N,

5.90. Found: C, 73.54; H 7.25; N, 5.73. Exanple 170
W@ RR4/08856 2- Cya PCT/US2004/013360

no- N- (2, 2-di met hyl propyl ) - 23q { 2- met hoxyet hoxy) net hyl | -

3-(2- nethoxyphenyl) - 3 (1- napht hyl ) pr opanam de The

vepreh i FRIECASY 280, GRS b L2 SR BB B 1

indole( 4 fag, b. mh%ol)a%dt frie‘ﬁ’ﬁﬁé(r‘nﬁi@ gf—ﬁdé £0 1 bambl 'E&b?dlng to the

accordlng to the procedure and i sanme na ner as
procedrecanchiadhesanix argiiner astdesafibed dn Exampie 169994t 2 tp afford 223
m (7%3 1-173 C, 1H NWR (400 MHz, DMSO-d6) 6 ppm 0.50 (s,
g "ﬁl) 2.62 (dd, J=12.99, 5.98 Hz, | H) 2.80 (dd,

"H NMR 120®RIHA. WSBZF-)ds Né pbgfs%/m ég% cl)—B) 34)@5384@ H)ta 32% zﬁﬂ) 3.39 (s,
3 H) 350 80 1 Pl 80 (€, J39Rp Wb Hh 04-6: BeHi g, ﬁ91(¢|)J=e 3oz, 1 H)
6.10 (ész Hg) 6"}3o€(td30J=(7t§4 1@Ja7H§41 J—ﬁjg%édglﬁ (95 ¥ dﬂgg Hz, 1 H)
7.13 (@ ggq)r@ zsz(mm I7l)§’142 (m. 5J-!:)87 06,(d7J2830Hz,11 H) 778336n(3nH) 8.01

o At R A Hh A P fh o

HRMS[MHRH for, CEIRMAN,0a| 590.2084 H%@Umﬂaegﬁl Mﬂg 7ﬁ fobhd (ESI_FT),
27479 ([ M+H] +); found (ESI _FT), 4,

600.2 le 171 (RR
SS) - 2-[ ( 2- net hoxyet hoxy) et hyl ] - 3- ( 2- met hoxyphenyl ) - 3-
(1-na p hthyl)-2-[(4-

Examplertadd n- 2- yl pi perazi n- 1-yl ) car bonyl ] propanenitrile

tert- Bl%{glls FEI%':%S‘)?’-%#\?% N@%&ESQ%’[EQXWW&MIT%' ()Q melihog(rybﬁenyl)-&m-
naphﬂéﬂ&r?&r?no’hteyano 2- [gz met h?éygageéy;get hyI2]093 (2- et ho .

15 Yrtad Sy 05 U o3 Bet-auhime 2t 44 ghosyeli Aty ll-3-(2-
methoﬁ?ﬁhéﬁ l)eﬁJ?an%'ﬁhﬂ?ylWaﬁom bc@‘@@ Hgc r@hﬁﬁ%@gw I(aHﬁydrous THF

rocedure and sane er a escri
(2mL) emrpy@oh@carmaﬂmz) wasaddded fe2-buty 2, gcmnchtmoa@ammte (179

ul, 1 (rgmobe_ﬁ%e 4%(3/,1%1116%/50 G)eél?‘enjgge I@ O%Bb}&s(@&eg 1) hours the
reactldh %s( éueﬁ’cH@d 4v1t1=\936ﬁ’d sbﬂﬂ{ngeolégrbo?ﬁ&@ (@tﬁéd %ggb%rg}ated and
purlflee u.sﬂng a B@ta@® 24®Ml)7call5m@cfdd flagk&otifmn chromatography (30-50%
methyl tert-butylether in hexane) afforded 171 mg (72%).

mp 137.3-143.8 °C; '"H NMR (400 MHz, DMSO-ds) 6 ppm 1.01 (s, 9 H)3.23 (s, 3 H)
3.42 (t, J=4.55 Hz, 2 H) 3.59 (m, 3 H) 4.07 (s, 3 H) 4.19 (d, J=9.62 Hz, 1 H) 5.77 (s,
1 H) 6.84 (id, J=7.54, 1.30 Hz, 1 H) 7.15 (dd, J=8.84, 1.04 Hz, 1 H) 7.26 (id, J=7.34,
1.69 Hz, 2 H) 7.48 (m, 2 H) 7.62 (dd, J=8.19, 7.41 Hz, 1 H) 7.89 (m, 3 H) 8.13 (d,
J=6.76 Hz, 1 H); MS (ESI) m/z 493 (IM+NH47%);
MS (ESI) m/z 420 (IM+H-C3H8]");
HRMS: calcd for CagHasNOs, 475.2359 (M), 476.24315 ([M+H]"); found (ESI_FT),
476.24454,

Anal. Calcd for CaoH33NOs: C, 73.24; H, 6.99; N, 2.95. Found: C, 73.16; H, 7.13; N,
2.86.



7.02, 1.56 Hz, | H) 7.42 (m 2 H 7.56 (m | H 7.83
(m 3 H 7.88 (d, J=2.60 Hz, 1 H) 8.01 (d, J=7.28 Hz,
waodpoi1id (dd, J=2.60, 1.30 Hz, | H 8.33 (d, POFLSB04/013360
Hz, 1 H; WM (ESI) mz 56631({|\/H—|]+) HRVS: cal cd for
C33H35N504 565. 2689 (M, 566.27618 ([MtH +); found
(ESI _FT), 566.27454; Anal. Calcd for C33H35N504: C,
70.07; H, 6.24; N, 12.38. Found: C, 69.89; H, 6.51;
Example 174 36. Exanple 172 (RR SS)-3-[4-(1

(RR, Sgéi n&%?éfﬁ%i@%ﬁ%@r ydrr?fﬁéylly dzlc(gly%aéz%wfrﬁﬁwrz) {4-maippidin-2-
yipipefd?i-1 BRjcBybd OP@P,- oxal 9@1%! trile The title conmpound

was prepare chloride (218 p.L, 2.5 nmmol),
(CRealyl chlorlde (436 pL, 5.0 mmol) was added to a stlrred slurry of (PR SS)-2-

ovanc B oSS e s e B (s

d
mg, P@pmrh%g) Pdlfbg\tférag'b%?g%agé&%ﬁ%% iDH?@DM ?olut( b of DMF in

dlchlo@rﬁeihanel(zo pdnd Tthe mixtiyteawbsallpt4d tb, stir atmodi temperature for 2
nours 5B o oppPhOSEctE Seorr 18 R0 RISt were
removéa4%) vauNN%%%eNHésu%Osﬁﬁlh @Né’@%ﬁﬂ?é’ndéd # I'thydrous

3.32 (a,
dlchlo ghgne(@ng?]:rgcgl@cqqﬁrated 3x). 04 T(I'@ solid) waagregwspended in

dlchlorﬁzrﬁetﬁgp%dé% E’iu dlaﬁcollg f}ﬁ’%a (5%/6% (ﬁfi %ﬁlmgrqéirm dlhﬁ,id?%chlonde

(261 rﬁgj 13| hl)mé’l)%hd( metﬁylferhuﬂe 84;88 f(mL 3. Hmtﬁvg?)ﬂzﬂ'ﬁle rﬂ)n@ur%Zstlrred at

amblepg teqnpﬁ)'atung fpgg rmuis 605 OFGANIG phamaa;avaﬁheﬂowvlth 5%

aqueoﬁwoércgwé éné&((g\l ?Q) isgﬁ’%ggjg 'XEF'%:étﬁtratfeﬂu%d purified

from o BRI&ERE Z4©M£)mmh2mh(f6r ﬁasﬂn ol @N!sdmtb@védhﬁ(d ?%’Tﬁféﬂﬁ?anol in
napht hyl ) propanoate To a stirred

ethyl agpfﬁt@%@%rded 300 mg (52%).

mPZZﬂ:Bh henI 36(251\1{ r@“wa n0|c a| ?%8' %2H)319

(s, 2 H). %431@1 3 H)rB aahig,dz &1)S3. TR, ¢203.15at i) 14002 sk H) B.36 (s, 1
H) .63 Y BEOT SR PO o £18 3 41 81 27 b e EH7es0
J=7.89,1058)Hz, At +9r7.38 (BAUUS7I7BE 4.91 Hz, 1 H) 7.47 (m, 2 H) 7.59 (m, 2 H)
7.85 (m, 2 H) 7.99 (m, 2 H) 8.36 (m, 3 H) 8.50 (dd, J=4.66, 1.55 Hz, 1 H); MS (ESI)
m/z 569 ([M+H]"); HRMS: calcd for CasH32NsO2, 568.2587 (M), 569.26595 ([M+H]");
found (ESI_FT), 569.2662;

Example 175
(RR,SS)-N-(tert-butyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-(pyridin-3-
ylmethyl)propanamide

The title compound was prepared from oxalyl chloride (436 uL, 5.0 mmol),
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-(pyridin-3-
ylmethyl)propanoic acid (229 mg, 0.5 mmol), tert-butylamine (106 pL, 1 mmol), and



reacti on was quenched wth solid sodi um bi carbonat e,
filtered, concentrated and purified using a

w@eeiagafr) (40M) columm for flash col um PCT/US2004/013360
chromat ogr aphy (30-50% ré8Ryl tert-butylether in
hexane) afforded 171 ng (72% . np 137.3-143.8 C, 1H

tnethqula.\lmwﬁleg,(dﬁoé) é\l/lgz ( m%é}aéjq%rg QB &énté'e %o%%c}ur% e;}llgd ﬁﬂ%\% %a?'ne anner
as des = t=P6P patiz toI af\‘@rdfmﬁmbs( o7%).H) 6.84 (td,

mp ZQ?ZZ%%t%é%ﬁNMR ﬁ4C1 S0HEL D(I\ng-dg) dgfrqrﬁ]lo %gkés v é-t)HE 83 (d,
J=13.75 %840, 583 [ 5B 7e ) 1 PR s Y, B H) 6.89 (i
J=T. 54( EFM lef 3 H&gg@[owﬂst GIHBT A7, ( ddZSI?HB -32,a.04 Homprl H) 7.27 (m, 1 H)
732 (dgESU=FH0, 48900 TR e | N0 ol 8. Eo6HRaNCEY Te4e (m. 3 H)
70 iy Pt BB T IS0 tr sy ae 1

6.13 (d1 24858 Hz. 1 H) 8.36 (dd, J=2.34, 0.52 Hz, 1 H) 8.47 (dd, 228171 80 Hz, 1
Hy, MRS 7 58T SR R Seika" AN RBOL PUT B (),

2480R1 (PGB T NFolmydl Ecsqlr[b'p vi7Braqsineni tril e Oxal yl
478. chl o dgﬁ()436 L, 5.0 rr?ml) was added to a stirred
slurry of (RR SS)-2-

3- (2- et hoxyphenyl ) - 3- (1- napht hyl ) - 2- (pyrldln 3-
Exam@¥ﬂzghyl)propan0| c acid (459 ng, 1.0 mmol) follo

(RR, ssyztdyenad/m(z;z;nmmmpmp%) -34(2-onethiowyiplgn (hmaphthyl) -2-
q haneﬂr&g}? pL). The mixture was allowed to .
(Pyr‘d'%l?’i‘Y”ﬁth RPERATEEat ure for 2 hours to afford a
Gﬂh%a{m@ Svad0brébbAsy fHRe ox@itdHieridoMBBI@nt $.0 mmol),

I'n vacuo and the resulting solid was

(RR, Ssuﬁwaﬂ@el&(a-rmthywmw)oﬁ—éhnapbt’féfd)l'n%ﬁléyr%@' -
oGS0 a0l S GNP o),
tnethyf%&ﬂ% qﬂbnﬂ%[ )@nﬁﬁélf'ﬂeg(?lﬁ d‘atrg ‘hhgé Pbﬂl‘fe@ﬁ?é ahtag thé %ﬁﬂnehmanner

488 L .
as dedvribedrie ESd‘almpled edtparato efford 20Penai82%)f or 16 hour S.

o o B0 R i B H 1
2.72 (@Pdﬂamg gfguﬂo% Hzgm@ tﬂg Eﬂr gﬁz F”](QGUE?IS(WOMZ) gcldb 3062 f(@,r’: H) 3.81 (d,
J=13.2 brad ) ArHolsaBcHBOI oG § 5995, B7 i z7. o0 Ha ik 18 (d,
J=8.34, 04V 1 RYFIGEN, 8'1)PPam m?8 1ty s6TH3 046,30z 21 H) 7.86 (m, 1
H) 8.06 (t, J=6.24 Hz, 1 H) 8.13 (m, 2 H) 8.28 (d, J=1.56 Hz, 1 H) 8.46 (dd, J=4.81,
1.69 Hz, 1 H); MS (ESI) m/z 492 (IM+H]"); MS (ESI) m/z 490 (IM-H]); HRMS: calcd
for CagHasNaO2, 491.2573 (M), 492.26456 (M+HI*); found (ESI_FT), 492.2642

Example 177
(RR,SS)-3-(2-methoxyphenyl)-3-(1 -naphthyl)-2-[(4-pyrazin-2-ylpiperazin-1-
yl)carbonyl]-2-(pyridin-3-yimethyl)propanenitrile

The title compound was prepared from oxalyl chloride (218 pl, 2.5 mmol),
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-3-(1 -naphthyl)-2-(pyridin-3-



(s, 2 H 3.43 (s, 2 H 3.60 (s, 2 H 3.72 (d, J=13.45

Hz, | H 4.07 (s, 4 H 6.36 (s, 1 H 6.65 (t, J=4.79
W(Hz()04,l0991|)506 89 (t, J=7.11 Hz, 1 H 7.19 (d, J=FCT6S1n4/013360

1 H 7.30 (td, J=7. 89 -88+Hz, 2 H 7.37 (dd,

J=7.76, 4.91 Hz, 7.47 (m 2 H 7.59 (m 2 H)

yImethgd_)EF%cgﬂoig g'él?d}_@% Egbnb %}é‘}'_’%%g 153 ?p)&?\n%m%gp)?l?)@%%ug ?84 mg, 0.51

mmol)HEMB: trieeh B anfires (%@@2%%0%&8@% tMthe 5p§8c8@t§%5and in the
H +);" found (ESI 569. 2662; " Exanpl e

same %%QHSSPSMG(SLCGbed tumEyamprbe d5amert2 (to- af&lrddﬂy%phar(ﬁﬂ%ﬁ (
mp 24 R0 EE YO M2 oY B PR Sl Bt 1 1

325($,GH(BW1‘YC(U)J“1299HZ 2 H) 4.07 (s, 4H)636(S 1H)689(td J=7.54,

o R RS TR Bty iy Bl

e U

Hz, 1 hr$.49 &dd.ofw .88, 1 6% He, 'ﬁ)ﬂ'b)cmﬁn(ESb)nm/z 569 HEMskfiy; HRMS: calcd

for Co I, (@gﬁfn@wg%%@%ﬁ@#mﬁg@@%%@) aééé’é@m 3,

DVBO-d6) 6 ppm 0.72 (s, 9 H) 2.83 (d, J=13.77 Hz,
%83(d J1377Hzll—|)408(s 3H)614(s|
Examplp 16839 (td, J=7.54, 1.04 Hz, 706(brs | H)

(RR, s§) 35[4((4 ﬁi—m@joﬁ3§5f)-3 - &ﬂ;;dr%ﬁghmﬁh A)@Lyy z:]oﬁ[(& dmla,Qhon/ggényl)(1-
naphtfwl)%ethrzl] 310%9-27(pyadiard-ytenadhyl)propanenitrile H 7.81 (d,

e tifegSomponiy frad TofePaged fford g rortig sl s mmor),

. VB
(RR, sQ?EEPcyHﬁo zi)mc%héz p{}f@)yl)-}&‘:gsﬁép y@%Jggyrgri E’lgl)lr\eoz

/
ylmethwmom”qu apid (&2% Bab0b (ImPY 2128t Rmyriding!)-1H-
mdolegi 1 égg%ﬁx @z\ngl)zaagﬁg%ﬁyfamme (140 pL, 1 mmol) according to the

procedUr@ Bid)in3né SafRs ﬁ%@h@@)ﬂ'ekcﬁbédrméﬂéh@é 162 part 2 to afford 230
ridin-3-ylmethyl)propanan de The title conpound wa
mg (7e{)ﬁipared fromoxalyl chloride (436 L, 5.0 nmmol), (RR

o 278°% S EPRPRISIAIA) s Bt e

calcd nefopentGupllpaNy©o( 11802,26818n0l (M), anc$03t277@61yl QM-HHi )h found
) according to the procedure and in the
(ES'-@@%%%%W% descri bed in Exanple 167 part 2 to
afford 200 ng (82%.

Example 179
tert-Butyl (RR,SS)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-(pyridin-3-
ylmethyl)propanoate

To a stirred slurry of (RR,SS)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyi)-2-
(pyridin-3-ylmethyl)propanoic acid (229 mg, 0.5 mmol) in anhydrous THF (2mL) and
cyclohexane (1mL) was added tert-butyl 2,2,2-trichloroacetimidate (179 pL, 1 mmol)
followed by borontrifluoride etherate (10 pL). After 16 hours the reaction was

quenched with solid sodium bicarbonate, filtered, concentrated and purified using a



np 193.6-194 C, 1H NWR (400 MHz, DMSO-d6) d ppm 0. 20

(s, 9 H 2.46 (m 1 H 2.72 (dd, J=12.99, 7.02 Hz, |
wolRoo208A5¢ d, J=13.77 Hz, | H) 3.32 (s, | H 3.8BA1/(82004/013360

J=13.77 Hz, 1 H) 4.10 (s,-84) 6.18 (s, 1 H 6.87 (td,

J=7.54, 1.04 Hz, 1 H) 7.18 (dd, J=8.32, 1. 04 Ft I H)

Biotag;ﬁ@gm%)mn folwnségﬁ(ﬂ(atsh gglg;n%fqgtgémftcpgrag Y3 2(-4“5 Zm@ywnol in

46 (dd, J=4.8L 169 h
dichlo?orﬁ&héﬂeééﬁém%@;%%z (ﬁw,_ﬁ ( (ESI) mz 490

mp 25% S ZX §’C HRVBIMB 2469 am;@?zppmm 85713, OVH) 2.93 (d,
J=13, f‘/%z%%?ﬁ 3 6Y Deral PR, (PR L0 (2 HE %60 EAMPLS 6.67 (ta,
J=7585) 88 ti2; MoHIOR TN | Y=8.561-napliehy | HP 7138 -(r 3N 7248 (m,
J=15.33)E28e826, 148 s, 21k 75701 8% (b pls®a? Ha lTeH) T (m, 1
H) 7. 9*9I (d %I—BGHEJH)QHQ MRB.0¥ BP0 1N 1OK§laY34 ¢! 241 88 HALPH) 8.48
(dd, J:f4?94533)562H@y’hh5r B QE%W@W@HWY"H - 3HRM Biaqitdh jor) G4 HeoN2Os,

47 2048 i S A G e POk it sl F Yo e~

4- (pyra2|n 2-yl)pi perazine (84 ng, 0.51 nmol), and
triethylamne (140 L, 1 nmol) according to the
@Po dure and in the sanme nmanner as described in

ST 0y e
naphthyd)prapapamige25 (s, 6 H 3.71 (d J=12.99 Hz, 2 H) 4.07
@Xa}f/\fgh?rgjesgﬂ% e 2’?_5) mgwqﬁ? gd?qﬁo 8 s,jbrre]ﬂ gflarrlgrzﬁf éR SS)-2-
cyano@-(rﬁetﬁ%x{nﬁbﬂ%dﬁ% 65 rﬁétho&%h&w3?13%ph%l)p§c%%ncﬁé acid (265
mg, 0 j&lmgpl) |szlz?1lop=9mgthﬁg'|e( fgxljowgzd4b)81_he additioniof a 0125 Mslution of

o KERbe e A o R e ERERHo t om

tempefé’lﬁrs?%éﬁordl-:éﬂ%@r%ﬂ@géd@%@%a]@h(ﬂrﬂ \Tﬂie volatlle components were
H i ndol - 3-yl) 6- di hydropyridin-1 yl]- ?
removeg nHe nwacye- and the ‘resulting solid was dlssolved in anhydrous

BN P S L b S AT 5w

dichloimethae (6 2&B) bnd AiGidedthio two equal porttons The first portion was
?420an03(tz met hoxyphe 1y gl napht hyl ) - 2-(
addedég)ﬁ wldtian coniaining %Tbé@damlre;e Gkl 2t 5rf’gmod>) Fdhiisithylamine

(197 ﬁ (116%13%(’% ;ﬂcﬂgﬁgf’rﬁaﬁ@% gnﬁ'ﬁeg?lﬂgg{/nﬁo' i (ﬁjfor 16 hours.

The v@lqnw Wa@gre‘dDIctebeanchtﬁ@Qﬁgﬂaeast'ﬁsé&@e@%néﬁﬁféﬁﬁetﬁéne and
described in Exanple 167 part 2 to afford 230 ng

applieq digegtly to a Biotage® (40Mi) column for flash column chromatography (30-
50% methyl tert-butylether in hexane) afforded 122 mg (80%).

mp 180.9-183.4 °C; 'H NMR (400 MHz, DMSO-dg) 6 ppm 0.89 (s, 9 H) 3.29 (s, 3 H)
3.41 (d, J=9.62 Hz, 1 H) 4.05 (s, 3 H) 4.17 (d, J=9.88 Hz, 1 H) 5.86 (s, 1 H) 6.82 (td,
J=7.54, 1.04 Hz, 1 H) 6.99 (s, 1 H) 7.12 (dd, J=8.32, 1.04 Hz, 1 H) 7.24 (m, 2 H)
7.44 (m, 2 H) 7.55 (dd, J=8.19, 7.41 Hz, 1 H) 7.85 (m, 2 H) 7.96 (m, 1 H) 8.12 (d,

J=7.28 Hz, 1 H); MS (ESI) m/z 431 (IM+H]"); HRMS: calcd for CorHagN203, 430.2256



np 270 C deconp.; MS (ESI) mz 603 ([MH +); M (ESI)
mz 601 ([MH-); HRMS: calcd for C4A0H34N402,
weoR4a®838 (M, 603.27546 ([ MtH] +); found ( ESPCT/US2004/013360
| _FT), 603. 27355 Exanpl e 1-78B&-ent - Butyl
(RR ' SS) - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3- (1- napht hyl ) - 2- (

et hyl)) p a Shirre Iy,

o, 48 hasded G TN BPRER AR Ao ARt Rl CgHoon:0s:
C, 75.32y) Tio2; B, BlaEt Fylndropre2oeHazigh; N, 847y, 0.5 mol )

in anhydrous THE (2nL) and cycl ohexane (1 nm) was

added tent-butyl 2,2,2-trichloroacetimdate (179 L, 1
N I foll owed by borontrifluoride etherate (10 pL).
Examﬂ?‘%g’i 16 hours the reaction was quenched with solid
(257,380H2-wyabp gt D ardime hylpiopyt)e metrosgmeatiaylpa-(@rdethoxyphenyl)-3-
1-na ﬁwl)ﬂ ed using a WD 2004/ 099150 PCT/ US2004/ 013360 -
( P PEPRY rbad'g(j% (40M) colum for flash colum

qitieotited @ dv’la§ redn@omi (RR G- phyanst
T B e e (R A Y R A hoxymethyl)-

3-(2- mﬁmoxyphswlaf@)(‘imzmjﬁhyj)mp@gomgaﬁw mwemwanwﬂmza ML 1.05

mmol)( ghd %rlggwygar%l?e((qw pLJ 171 oi) %%p%lnglto,q;\e?p@?e H'@ and in the
same Fha%né?‘as he@.&nlb!?d lnlEk&mBIe?@S@ % affofd 158 ﬁ?g7((82%)3 =15. 30,

mp 18&=%1§§ 5—|zC 1H I-'DIMR 8470 MHZL DMSC% =dad o( HPWU&QGS&% Kz H)12.62 (dd,

12 oyt gl oSl o e o o1
Hz, 1 ] K0T €9,;3 HRWSIS ¢l 4<D.86HAN HBE203s, 1 #j%.8236, M) 7.13 (dd,
J=8. 32‘115180%%?2 HhME O J Y YAS TR ST 7 8 L@ 3128 1P PLE. 1 1y
7.84 (r%S)zN) (7t9=4 (mbutm ) B: (?-T %a8: %Hietmﬂ X Bt gy'3~732844£51 M), MS

oxyphenyl ropanam de Ox chlorid

(EST) puoaiD, (BHH TR Calid or GeshisaNi0s, b D 5 y(M, 44524857
+HERTORRY S, FT) 445207595 Anal Calsd, et 52 G 85 H.

7.26; Nyye.30r Foand: C, A6i46; (L6528, 6@6/1 mmol ) in
di chl or onet hane fol | owed by the addition of a 0.25 M

solution of DMF in dichloronmethane (20 L). The
m xture was allowed to stir for 16 h at room
tenperature to afford a cl ear honbgeneous sol ution.
The vol atil e conponents were renoved in-vacuo and the
ting solid was dissolved in anhydrous
Exampg jﬁ oronmet hane and reconcentrated (3x). The solid was

(2S)-344g $Atinddl-3491)eB)83dialre pyridin-1(2H)-yl]-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile
(25,38)-2-Cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic acid
(0.34 ¢, 1.0 mmol), 1-hydroxybenzotriazole (0.27 g, 2.0 mmol), and 1-(3-dimethyl
aminopropyl)-3-ethylcarbodiimide (0.38 g, 2.0 mmol) were combined in DMF (100
ml) and stirred at room temperature for 1 hour. To this added 3-(1,2,3,6-tetrahydro-
pyridin-4-yl)-1H-indole (0.2 g, 1.0 mmol) and the mixture was stirred further at room
temperature for 15 hours. The mixture was then concentrated and partitioned
between ethyl acetate and saturated aqueous NaHCO;. The separated organic
layer was washed with water, dried over anhydrous Na,SQ,, and concentrated under
vacuo. The residue was chromatographed on Biotage (FlasH40i, ethyl



di chl oronethane (6 m-) and divided into two equal

portions. The first portion was added to a solution
w@omsadnsmg tert-butylamine (116 L, 1.05 mmol ) PEmnusS2004/013360

triethylamne (197 L, 1.4138ml) in dichioronethane

and the solution was m xed for 16 hours. The vol une

acetatgifiex ogo%h Egivtgﬂ% Bﬁs\%ﬁfeeﬁmﬁ‘? raécf?\ese’\f/‘f?dcéécglp&%lé‘é( r Jhe solid

produ¢t4Wh)recq}svamzéd3lfrohh ahyicatatare ahbomplifehaRMolOof BB%ne to
tert- butyl et her 1 n hexane) afforded 122 ny

afford 6@%6}8/3 CRpPLsdRs white crystalsy NVR (400 MHz, DVBO- d6) 6

mp 22@02%@0?%/@(%@0 'fD;/f%lsz‘ﬂ[M%Hﬁ)g k}g% (%éf‘}]q)(zﬁg%g q@gﬁj %,'Xnall Calcd

for Caghjz18:02° (130 H.0: T, 54, 16;. 1946180; NI, 7916 Fo@inds C, T9:80;7H,12.96; N
s g3 (dd, J=8.32, 1.04 Hz, 1 H) 7.24 (m 2 H 7.44 (m 2
H 7.55 (dd, J=8.19, 7.41 Hz, | H 7.85 (m 2 H 7.96
(m | H) 8.12 (d, J=7.28 Hz, 1 H); MBS (ESI) miz 431
g@ﬁw}o HRVS: cal cd for C27H30N203 430 2256 WD
Examplgd83099150 PCT/ US2004/ 013360 - 135 , 431.23292

N i e o ey

benzintiga20i-14))pipedidin- Nyl]ﬁaﬂbbny&pmmirenitﬁlb
S-,.35%)-2-cygno-N- (2 i et h | )-2- t hax ms
T U Al A ataered Aeerding 6 Bemste pinate i 1-(2-keto-
1 benifﬁﬁjézdllh?l)plpéﬁ@m@d TRSciidensoadct \Fv9§1purlf|ed on Blotage (FlasH40i,
yano- 2- érrethox ynmethyl)- 3-(2-nmeth oxyp h

ethyl e&qﬂﬁat)e?@xape “e) R Hye)@(nqut%,pr@d@ctawa@ recrystallized from ethyl
acetat?%%lﬁliﬁqmngnﬁa% of heécaﬂ@ Edrg thpd ﬂ?@%ﬂ%ré&{@%%ﬁ(ﬂ#&ea white

accor rocedure
solid. the same manner as descrlbed in Exanple 180 to afford

mp 1973 )l\glgz('%‘lr} Wﬁéﬁégﬁﬂ%ﬁ@ 5@%{%@7/2 5%@1 @Ag{ﬁz) Angl. Calcd

for C34H§2N;IO;H) }(1508?_82068 #@0@%@9&6 F“ﬂz’undl o“|)7237*?€H(§ 299N, 9.61
J936Hz | H 5.91 (s, 1 H 6.81 (s, 1I—|) 713(dd
58632, 1.04 Hz, 1 H) 7.22 2 H 7.43 2 H 7.51

Exam ‘33,83‘3=8.19, 7. 41 HZH? | H) e (H)m 2 H)(r7n.94 (H)m 1

(23,3 IW3-2-0tethoxyphedyDL-mathyl-341-RapRthit),2-[470x281 ighendi- HB, 8-

HRIVS: | cd f
tr'azaseﬁg%gﬁ?)ﬁﬂﬁﬂb%% rPE/’Jym&'A'Hﬂemssga ?[Mrﬁl; +): found
(&S| tlil_eThomﬁéﬁna‘Wé@pre‘bﬁéd a@%b?din%% E&%ﬁzﬁgw@?’usﬁg 1- Nphenyl~

75. 65; . Found
138tga§@spm9[%§ﬂg@;apg%opgs) Eh?4crcuge product was purlfled on Blotage

(Flangphaﬂi%he %%t}a%f%x@n@' Y 8PV Y Badifett broduet 2sld ®hitk%dRd and

the solid was recrystallized from ethyl acetate and a minimum amount of mixed
hexane and ether to afford the title compound as a white solid.

mp 176 - 178 °C; MS (ESI) m/z 559 ([M+H]"); MS (ESI) m/z 557 ([M-HJ);

Anal. Calcd for C3sH3sN4O3 * 0.40 Ho0: C, 74.29; H, 6.20; N, 9.90. Found: C, 74.58;
H, 6.60; N, 9.68

Example 185
(25)-3-{3-hydroxy-4-[3-(trifluoromethyl)phenyl]piperidin-1-yl}-2-[(S)-(2-
methoxyphenyl)(1-naphthyl)methyl}-2-methyl-3-oxopropanenitrile



napht hyl ) met hyl ] - 2- met hyl - 3- oxopr opanenitrile
(2S, 3S) - 2- Cyano- 3- ( 2- net hoxyphenyl ) - 2- net hyl - 3- (1- naph
wo boo)pprispanoi ¢ acid (0.34 g, 1.0 mmol), PCT/US2004/013360
1- hydr oxybenzotriazole (0-2¥% g, 2.0 mmol), and
1- (3-dinethyl am nopropyl)-3-ethylcarbodiimde (0.38

d (100 d .
Irne 1 HRmb gl RS omepared eBUNg P EXoMAR o 82ising 413
(tnfluoBorﬁétfﬁd)ﬁhénﬂ?—Br-;ﬁbmdmol pyThalichude YWrpddcttniaRdeligfidd oA Biotage
the mxture was stirred further at

(FlaSFﬁ%’brﬁt Y'e@ﬁfé%t@?fﬂ@@%r"' ')gorue § degirednpredustassslid aad the solid
was recPPasmEE@ R %ﬂgxl %%éﬁdt%aa&%% mlﬁliﬁﬁdiﬁeeﬁngﬁﬁlyé I*?éB%tn%ittS afford the

and saturated eous separate organi c
title canagaiindias awdisiteedolid.t h wat er, dried over anhydrous

mp 255550 B FOACSA Gt R cHg B LIS, FaRO P

5.46; N OD800 FUliY: RS T1URR0945 803R64.83 136 acet at e/ hexane,
2/8) to give an of f-white solid as the expect ed

product. The solid product was recrystallized from
Exampﬂﬁ g acetate and m ni num anount of hexane to afford
e t|tIe conmpound as white crystals. np 229-231 C, M5

(2S)- 3([E$I4)Chi¢?opgeﬁylo{4l‘¢g@5r%{plD’\ggﬂ'Eﬂ-yllg)[iskgé@nﬁm%ﬂ%%nyl)ﬂ -
c 7 C H,
”aph“@'n)g)beth "% "@tﬁy?%@‘&ﬁfopﬁ’e'?’ 190: b, boos: N 7 83
Ebtwmtle d&ﬂpound was prepared according fo Example 182 usmg 4-(4-
31)3; - met hoxyphenyl ) - 2- met hyl - 3- ( 1- napht hyl
chloroé%qm()z -dguae@dlgold, h;ﬁépopmie product “was purlﬁe on Blotage high

pressJPérIEIgLugH teﬁt gY Wﬂérﬁ’nggmd’l@pé&a‘@%gﬂéﬁgﬂ; : Q%RHBFIH hEkane to

give a@@eﬂ;ﬂdepmcmasng whi{e2 s@lid. o-The solid wasdrecryst?jlllzed from CH.Cl,
| Th

and a (RAFaRT R e Re RS LRl e (i RoTbaBal ey ikl

mp 20&/-204 ad MBe(Empermzemﬂﬂpdu(ssgoas\rfaqec rozélt:alﬂor I%@H%{Cﬂﬂbog ,

acetate_and m ni nrum anount of hexane to af

73. 534%38% Sedhploown:4e. &3.@hi e5.656N,&.00p 197-200 C M8
(ESI) m{z 545 ([M+H +); MB (ESI) miz 543 ([MH-);
Anal . Calcd for C34H32N403 " H20: C, 72.58; H, 6.09;

Examme 18796. Found: C, 72.71; H, 6.29; N, 9.61 Exanple

(25)371541epdgk e R R L

2-metty(-8-ercprédpahéiile 1,
tri azaspl rof[ 4. 5] dec 8 yI ) car bonyl Eﬁpr opanenitrile The

thiher ditieo gpBlPRYNEa wvasr diepaiedaeceeiing) too Exeamie e1882using 3-
piperidittu0d-tH-RRRIN! The crude product was purified by Biotage high pressure
liquid chromatography using 10-50-70% methyl t-butyl ether in hexane to give a
desired product as a white solid. The solid was recrystallized from CH,Cl, and a
minimum amount of hexane to afford the title compound as a white solid.
mp 267-268 °C; MS (ESI) m/z [M+H}+= (528); MS (ESI) m/z [M-H]-= (526); Anal.
Calcd for CssHasN3O, - 0.40 HyO: C, 78.60; H, 6.37; N, 7.86. Found: C, 78.47; H,
6.02; N, 7.65

Example 188



1,3,8-triazaspiro[ 4. 5] decan-4-one. The crude product

was purified on Biotage (FlasH40i, ethyl
wace®warasbhexane, 4/6) to give a desired producPCEHESH04/013360

white solid and the solidi¥as recrystallized from

ethyl acetate and a mni mum anount of mxed hexane

(25 Gickele L80 A BIHEE g o S BB RA T e

naphtl@ﬁﬁhéthly'{ 2- |5'£x§3’(h3(|{Ii\:’lmldj)prbpaﬁélﬁlﬂtnleCal cd for C35H34N403
40.H20: C, 74.29; H, 20; N, 9.90._ Found: C, 74.58;
&‘h%tlt(})%compogngg/v@(gﬁ?p%reﬁgycpgdmg to Example 182 using 1,4-dioxa-

8—azas§§ir&4ﬁq%’tl}é§i’fegi<W% &l%o(et biddudP WAEhOMtid P BMIRIP Sigh pressure

liquid ebraToxipgranty pehond FﬁO}YD%TM@iWI] t-butybtetlybr 81 dvespnepangive a

sesrfLLE L SERY QRSS20 L08R R o

mmlmum agodnl 8F héxtand ﬂd@ftﬂ@&héﬁlh%ﬂﬁbﬁdmﬁa@bﬁﬁﬁltéjs&ﬂi
roduct_was pur, Bi otage (FlasH4

d
mp 21, gt MSC G 80 aiAeAEhAIMANE): Abalg| Galos teudbrsbbio oA det 74.02; H,
6.43; rq85@g| Ipb@ig,dd b, gf)lp_,d6 RR] 5@ ystallized from et hyl
0

acetate and a 'm ni num anount hexane to afford the
title conpound as a white solid. np 259 C, M5 (ESI)
73 ([ MHH] +); Anal. Calcd for C34H31F3N203: C,
Exam‘%‘qé H 5.46; N, 4.89. Found: C, 71.18; H, 5.59: N,

(2S)-34(8FRudrsaNP U5 -1 fahy. dro-2H— rldo[4 3- b]mdol -2-yl)-2-[(S)-(2-methoxy
(4-chl orophen {

phenyﬁ)(h?'ﬁph&‘yl)qneﬂnxlk%)m?tﬂy t%@ﬁﬁﬂ?é\zﬂ?ﬂl)‘(}/'t)elpe -
I
IR R s T PR EPRO BRI 5 Ting 6 uor
1,2,3,4réstrahydrgpyriclo[4 Bdplineiojd.) - Bhgiqrede diroduct Was puubmj by Biotage

ioh RSB B R 8 B AL B TG b pesane

to givédhexdesirddopragiuee a8 & dRiffyashies eBli¢! THe oW l%éﬂrysﬁalllzed from
The solid was recrystallized from CH2Cl 2 and

CH:Cler #iqnamMiRbwn  amatEkank nised s hexamer gad pthes tgmﬁmdhe title
comp ga%é/\'gxﬁﬁﬁeséﬂég mp 202-204 C, MS (ESI) mz [ MH] +=

lcd for C33H31CI N203: C, 73.53; H,
mp172@@1°®d 5.20. Found: C, 73.34; H 5.67; N, 5.00

| 7 3[4
MS (Eﬁﬁ’ﬁpfﬁ""ﬁ%ﬁ;@béﬁ\"g (lésh Y7 MRS et hoxyphenyl ) (
Anal. Taeptortol;HogrNyG): €C,2761880M! 545 K018, PPAFRNING: Id,76.53; H, 5.44;
N, 7.81

Example 190
(2S,3S5)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(1,3,4,9-tetrahydro-2H-beta-
carbolin-2-ylcarbonyl)propanenitrile

The title compound was prepared according to Example 182 using 1,2,3,4-
tetrahydro-9H-pyrido[3,4-blindole. The crude product was purified by Biotage high
pressure liquid chromatography using 10-50-70% methyl t-butyl ether in hexane to
give a desired product as a fluffy white solid. The solid was recrystallized from
CHxCl; and a minimum amount of mixed hexane and ether to afford the title
compound as a white solid.



The title conpound was prepared according to Exanple

182 using 3- piperidin-4-yl-1 Hindole. The crude
wee@dogtiswas purified by Bi otage hi gh pressur ePCT/uson013360

chromat ogr aphy usi ng 10-560439% net hyl t-butyl ether in

hexane to' give a desired product as a white solid.

mp 20221308 e ISR ST SR D248 B g Colo

for Cagtdoohls@hi €£78.6B; H, 51685;26,78.368 FouniBC( 78133:H 75, BMrHl 829
(528); M5 (ESI) mz [MH-= (526): Anali. Cal¢
C35H33N302 * 0.40 H2O C, 78.60; H, 6.37; N, 786

ampreus C, 78.47; H  6.02; N, 7.65 Exanple 188 WO
2004/ 099150 PCT/ US2004/ 013360 -138 (2S)-3-(1, 4-d
(25,342 8naingsypiayd)-BaetbyB3y(li jnephiid) 2 C-ort pipssiginehy | )

et hyl - 2-nmet hyl - 3- oxopropanenitrile The
yl)cart?&wl]&&%@%ﬁ%ﬁn was prepared according to Exanple 182

u'EInmgtltlla 4othippund Sva aReparddt, JocerdiAg eto TEb@arﬁﬁ!édel 82 using 4-

duct urifie Bi ot age hi gh pressure |iquid
piperidgpig, WE@QE&? Rysir ?fgﬂq'éd%o -Treosiweenynoduchwes pte’tfwaé!r by Riotage
high pRE3supE nhe«d%m-sm@to@é?hﬁigz@jw L7G% B LBURR btbr in hexane

solid was recr
to glVﬁ?nandﬁ‘ﬂFﬁCbﬁmﬂuCt &b havhiteesolid. aﬂhersblﬂhwa!;lrebajstalmmhfrdm ether

and a nﬁnﬂ@aefrﬁgﬁr?(l c#fq@%ﬁgémrd %{hs gj&es Igémngqﬁnégszé [wml_eﬂ églld.
mp 208-B8 °Cpund: C, 73.87; H, 6.20; N, 5.90 Exanple 189
MS (BB BB AL 5 Apat (aeicatSy ContbeNe@y: 627806 14; N, 6.57.

Foundphpmgéé];qr@ggtmyg)ggst hyl ] - 2- net hyl - 3- oxopr opaneni tri |
he titl conpound was prepared according to

Exanpl e 182 using 6-fluoro
4-tetrahydropyrido[ 4, 3-b]indol e. The crude
Exam[%lregl uct was purified by Biotage high pressure liquid

(2S, 3$)mmabbmnyatmmelﬁy|@(‘V-@n%pﬁﬂiyt)ﬂ [(4= ;twtmhnrﬁtzwlpészm 1-
ive desired product as a fluffy wh
yl)cartg)(gqyﬁaropﬁqlgn dei d was recryst allized from CHC 2 and a

Y S0 el DB L S 1o

pyrimigBpiperazing.M+Hhe —crugegprodust (st X)Uﬂfled[ﬂ”ﬂ‘ Hl@i@g@Sh@"n pressure

liquid @ﬂ%ﬂ @b%%lyf @émgg’?’(g%%':ﬂ%)%nypghyl butyl e't_her in lswexane to give a

desired product as a white solid. The solid was recrystallized from CH.Cl, and a
minimum amount of hexane to afford the title compound as a white solid.

mp 153-154 °C; MS (ESI) m/z 492 ([M+H]"); Anal. Calcd for CsoH2gNsO2: C, 73.30;
H, 5.95; N, 14.25. Found: C, 72.95; H, 5.87; N, 14.26

Example 193
(2S)-3-[4-(4-bromophenyl)-4-hydroxypiperidin-1 ~yl]-2-[(S)-(2-methoxyphenyl)(1-
naphthyl)methyl]-2-methyl-3-oxopropanenitrile

The title compound was prepared according to Example 182 using 4-(4-
bromophenyl)—4-pfperidinol. The crude product was purified by Biotage high
pressure liquid chromatography using 10-50-70% methyl t-butyl ether in hexane to
give a desired product as a white solid. The solid was recrystallized from ethyl



N, 7.81 Exanple 190
(2S, 3S) - 3- (2- net hoxyphenyl ) - 2- met hyl - 3- (1- napht hyl ) - 2-
W@ 2903/04919 t et r ahydr o- 2H bet a- PCT/US2004/013360
car bol i n-2-yl carbonyl ) propsiteni trile The title
conmpound was prepared according to Exan'pl e 182 using

1,2 - tetrahydro er do[ i ndol The
acetat;; 3nda pigT AT Bhsedsaeray e gliey, 1 ATl dhe tite
compdzm‘dog\gaéw{@omldu& ng 10 50- 70% nmet hyl butyl ether in
e a desired BV'OdUCt as af uffy white

mp 2080 CTMS Seb st 68pyBUSHE o Anak . G0t @ BHaRINOs: C

67.95; 1 3 30RO ERAE el ?ﬁxﬂﬂﬁ NG CB0a dos150

PCT/ US2004/ 013360 -139 212-213 C, M5 (ESI) mz 500

H +); M5 (ESI) nfz 498 ([MH-); Anal. Calcd for
Ekam&gﬁé‘gmoz C, 79.33: H 5.85: N, 8.41. Found: C,

(2S,35)%B- ?zimétho%yzp_% .2-fhet@yl- a’c—((ﬁﬁﬁbﬁthlyﬁilz g(4 -phenyl-4- pro,onon |

2S, 39) - 3- hoxyphenyl) 2- et hy (‘1- napht
plpermm—zi-)d)@%bwl]pmwanemtyue carbonyl] pr opanenl trile The

tT'h%' ﬂle@%‘%%gﬂd oner@%ﬁ%&% @Fd?{w@ é(?gtg{%?noxﬁé ﬁ.ﬂéﬁ%—phenyl-
4—propm’r1ytt13pemahded'tydvmshlqmde fT_bd dnud@pomdlge wds Qhrlfmcbls‘ys Bistage high
orossu b SHSHEL SR W3 IR IR b SR hgrane to

give aglekirdd pfbeustdd 8 wiie 61 y$hélslolna Qﬂ’asf fémﬁbmséd frome e%er and
m ni rum anount of hexane to af title conpound

a miniggnyageunt ok Bexane igpafiorl tb@dltle cqvmmptﬂsi ps @ white golid.

mp 12§ A ML 2 281 (i) A Bhopor (ot angep: €, 70.38;

H, 6.6&XdpNd. Faind: C, 79.67; H, 6.62; N, 5.00
(2S,39)-3-(2-net hoxyphenyl ) - 2- met hyl - 3- (1- napht hyl ) - 2-
[ (4-pyrimdin-2-yl pi perazin-1-

Examp[éhggr bonyl ] propanenitrile The title conpound was

epared according to Exanple 182 using 1-(2-
(25)-3{3gra0mhiy phomielipantine!-Vir [ deneihonvorema  paphthdmethyl-

2-mettl S BEBalHIET “o0t vl cthar i n hexane fo give a

dési titedcampdued was mepda'ret&*aecdrdmg tohexarnpledt 3®asing 4-acetyl-4-
phenylplperPéTc'r%ea hydroc%lorl e. q_l!lzeuc%udae] O;l)rglduct was purified by Biotage high
pressure liquid chromatography using 10-50-70% methyl t-butyl ether in hexane to
give a desired product as a white solid. The solid was recrystallized from ether and
a minimum amount of hexane to afford the title compound as a white solid.
mp 134-135 °C; MS (ESI) m/z 545 ([M+H]"); Anal. Calcd for CasHzsN-Os: C, 79.22:

H, 6.46; N, 5.28. Found: C, 79.29; H, 6.75; N, 5.09

Example 196
(2S)-3-(4-cyclohexylpiperazin-1-yl)-2-[(S)-(2-methoxyphenyl)(1-naphthyl)methyl]-2-
methyl-3-oxopropanenitrile

The title compound was prepared according to Example 182 using 4-
cyclohexylpiperazine. The crude product was purified by Biotage high pressure
liquid chromatography using 10-50-70% methyl t-butyl ether in hexane to give a



m ni nrum anount of hexane to afford the title conpound
as a white solid. np 153-154 C, Ms (ESI) mz 492
wQ@ podeiohoiy) Anal . Cal cd for C30H29N502: C, 73. 3BCT/UBL004/013360
5.95; N, 14.25. Found: C-72.95; H 5.87; N, 14.26
Exanpl e 193 (2S)-3-[4-(4-bronophenyl ) -4-hydroxypi perid

sl 6 S S SR e e g
minimiiid érﬁogﬁﬁ@mnm @If(ﬂﬂ&hédﬁlé%%ﬁ%ﬂluggj 49 _?_Eglﬁgﬁﬁﬁéilo@z

4- bronop B
mp 135 L6 M (B8 Tados et T At éﬁalcﬁrf@éguzl'énNB@m Q, 77.54;
H, 7.580BIE0GEARRY 15779610 SGn7ROGRY Nyl - butyl ether in

ane fo give ‘a desiréd produc as a white solid.
The solid was recrystallized fromethyl WO 2004/ 099150
Cﬁ/ 2004/ 013360 -140 acetate and a m ni num anpunt
Exanﬂa ﬁ%xed hexane and ether to afford the title

(25)- 3;{8552%% : emy!)?iﬁé?aﬁlﬁh gazﬂ[ps?%rﬁméegs ﬁfBr &gﬁl ) mz
naphﬂef})r%hyﬂ«r(Z meﬁwl 3pxeprgpanewitiie: C, 67.89; H, 5.22: N,

(& 585 °WnBonid, wes rporad 2egaring 19 Fxamels, 7y 1-(2
methoky-4tmhepiplerazipe.odihengrude product was purified by Biotage high pressure

iauid. BREheRa sy HPEG Bt B bEE alier imsbefiens go aive a

desired-RoaoMt -astaPkiieé @BNY.PI RS bOiid Wa@y@rcamémtédi ¢rond IGH.Cl, and a
crude product was purified by Biota pressure

minimymeamauehebkasyhexane a@d ﬁéﬂel_rdoa)‘forg%\ﬁﬁ%ﬁwomp@mq/as a white
solid. et her in hexane to give a desired product as a white

olid. The solid was recrystalllzed fromether and a
mp 14Fh 10;nMI8 EBBL /2047 2 éfard] );0Ardlf o dlcdhiortCiHe: N @)ritB.86; H,

7.05; “?’[%xérm)"“” &%%ﬁl és@fﬁ%@o(sglc) %.232;31 H,
6

66 N, 5.14. Found: C, 79.67; H, 6.62; N, 5.00
npl e 195
Examqlg3983 (4- acetyl - 4- phenyl pi peri di n-1-yl)-2-[(S)-(2- net

s s LA neme g apenpooeen
-yl]canbcagzi}ﬁ{ﬁa'mxbltldyl)mopanﬁxmml e 182 using 4- acetyl

B0 7B By mEpUid g groPpie Asoringutd X %dr#pe B usin
plperaﬁlhbcéﬂttti@%@@ Miokpstolee10TRE coR¥e it rdachBh YhixRirBakas Freated
with CHgéﬁnt% precipitate a white solid. The solid was then filtered off and washed
with CH,Cl, to afford the title compound as a white solid.
mp 201 °C; "H NMR (DMSO-de): §1.43 (s, 3H, CH3), 62.64 (t, 4H, 2NCH2CH?20),
63.07 (t, 4H, 2NCH2CH2NC=0ON), 3.44 (t, 2H, OCH2CH2N), §3.49 (t, 2H,
OCH2CH2N), 63.58 (4H, 2NCH2CH2NC=0N), 63.98 (s, 3H, OCH3), 65.87 (s, 1H,
CH), 66.72-68.20 (11H, aromatic Hs); Anal. Calcd for C3oHagN4O4 - 1.60 H.O: C,
67.49; H, 6.94; N, 9.84. Found: C, 67.23; H, 7.20; N, 10.49; HRMS: calcd for

CazHasN4Oy, 541.28094 ([M+H]*); found (ESI+), 541.27891

Example 199



give a desired product as a white solid. The solid was

recrystallized fromether and a m ni nrum anount of
wheooane1s® afford the title conmpound as a whi t BCHUB1004/013360

np 134-135 C, M5 (ESI) m-z14245 ([ M+H] +); Anal . Cal cd

for C35H34N203: C, 79.22; H, 6.46; N, 5.28. Found: C

ersl @ Sudlypliptuntl RSP s enspepatudrmasiyhe
methyh@&xbpichameplitikey | ) met hyl ] - 2- _
oxopropanenitrile The title conpound was )
gﬁ@pﬁh%oc%e&mq?ﬁ@aﬁ Prerasss @cqcsrzilrtcsu ﬂgE&ample 182 using 1~(2-
furoyl)&Mﬁér‘éEﬁ?éyl mh%egél%é]ﬁratefaere |qU| T gﬁﬁj g\@%a‘? 'v(n'che@HgCIQ to

Bi ot age hi gh pressure ograp y usi
preCIpliaIe% whiteo sadidhyThe solid yasetHeer filtareti edthand tasfiadewih WQClg to

099150 PCT/ US2004/ 01.33 -141 desired product as
afford ﬁ]%\ﬁ‘]/ g éQPPB&:T g‘qﬁlsd"}a/as recrystallized from ether
mp 198r¢;a m ni mum anount of hexane to afford the title

1 ound as a white so 137-138 C I\/S(ESI m z
H NMES DRI 51 h 46 Ba o)1 03 0601 B B EHZE 2N S8 76 (s, 4H,

ZNCH?EJ(% Héhﬁ,éa%; &, 45, Dunsh, 566 (s, M, By -820%7 Ya81#0 cHeHO),
67.01 (88) -mh,[ G}_I-thO)retWiMéthH,pgg@)azdﬁln-dﬂ.m 21T1(S) atctnatic Hs);
Anal. CARHEY RGP 2 RR0HEY O i 7173 Faund: C, 68.75;

H, 6.09; ] 296onpound was prepared according to Exanpl e 182
usi ng 1-(2- nethox eth pera2|ne crud

HRMS} Rl G e Oh 225 89309 TRMBE  Fanch S, 60520318
chromat ogr aphy usi ng 10 50-70% net hyl t-butyl ether in
hexane to give a desired product as a white solid.

Exampfa@08ol i d was recrystallized from CH2CI 2 and a

(RR.SEA AR R oS Ry S Bherkd)- T i 2-

ylpiperaizin- ﬂ-?/[écél{bﬁhwmﬂopaﬁeﬂltnlecw cd for C29H33N303: C,
N, 91. Found: C 73.42;, H 7.

96t|@§|;ﬁ5p@oqty§ V(qs @regargp goearding ﬁ@)@mpie 182 usmg 1-(2-
pyrimlcgyf 'Egr@@ﬁhd%ﬁé £39)2-(MRethBRPethyl)-2-0Yhn -2 LRI bxyphenyl)-
3-(1-naphthyl} prapamgig agid( IF maphudeyprpducipaas putified dy Bibtagd (FlasH40i,
iy GRTRBHINED 7 HH O 00 BP VRSB B 25 3iL Which was
recrystafizeti fOmMTICHICIS ae$ 4 rBMimdm amount of ether to afford the title
compound as a white solid.
mp 288 -289 °C; MS (ESI) m/z 522 (IM+H]"); Anal. Calcd for C31H31N503° 0.25 H,0:

C,70.77; H, 6.03; N, 13.31. Found: C, 70.85; H, 5.80; N, 13.11

Example 201
(2S,3S)-3-(2-methoxyphenyl)-2-methyl-3~(1-naphthyl)-2-{[4-(2-oxo-2-pyrrolidin-1-
ylethyl)piperazin-1-ylJcarbonyl}propanenitrile

The title compound was prepared according to Example 182 using
piperazino-acetic acid pyrrolidine. The crude product was purified by Biotage
(FlasH40i, ethyl acetate/hexane, 9/1) to give a desired product as a solid, which was



with CH2Cl 2 to precipitate a white solid. The solid

was then filtered off and washed wth CH2ClI 2 to
wa@bdoagbithe title conpound as a white solid. nmpCR0$200}/013360

1H NVR (DMBO-d6): 61.43 (s1433H, CH3), 62.64 (t, 4H,

2NCH2CH20), 63.07 (t, 4H, 2NCH2CH2NC=ON), 63. 44 (t,

ooy BB B B8 il am G S R i i anr

afford € 1itl® GompoaBd 23 & Whithd, sdmdom;t i48 l-IlS:I) Anal Cal cd for
mp 2053%8&%@&7%%%%&6" ﬁnahoC@@d {aiEeHoalaQs 1 8150 HLO: C,

T2 on A FICE (I SAPER D
-142 (2S)-3-[4-(2-fu

i perazin-1-yl]-2-[(S)-(2-nmethoxyphenyl) (1-naphth
Examé}&i@tohyl ]-2- methyl -3-oxopropanenitrile The title

(2S)- 3G{dl{r3€(dﬂ1dem&nﬁih©nﬂbpﬁl 9§ﬁyzﬂ1 NG/IL 2[R ths3g pHEhNY 1 -

perazine. The concentrated reaction

naphthﬁ')&‘@%ﬂhwlmezf}y&r@@mwﬂww2 to precipitate a
A Sy kel 84 i BERaE SSE-BRIEYE2 oo 1o
dimethmlammopm)pyli) -pippralzh®e.C, The IWRde DRt ) waél pa#fiéd, bgHBiotage
(Flas%%%ﬁ&a&w@%@%c%myoqgggg@%é La_el’sjqed@quuct as a
solid, Which Wvdsitberydtallig&iCiom CH.CIPand chinthiunai@unt 87 eﬁﬂar to afford
CHO, 66. 73- 68 24 (11H, aromatic Hs);

o
the titl %p@wd@m@m@w .2.00 H2O C, 68.49; H, 6. 12 N,

a0 3¢ R C
mp 78800, M ORRNT™ 687 S0 ) RS e T RN 4bo.30676
([M+H]§mgoamiesn+axawn3@5590
(RR, SS) - 2- (et hoxynet hyl ) - 3- ( 2- net hoxyphenyl )-3-(1
-napht hyl)-2-[(4-pyrimdin-2- ylpiperazin-1
Examp]gl2b@ar bonyl ] propanenitrile The title conpound was
according to Exanple 182 using 1-(2-

d
(2S, 355 %hqu@hggy ﬁ@tlaylt?nR4 morpholm-4-ylp|pe(r|d|n -1-yl)carbonyl]-3-
e&ﬁﬁ oxynet hyl ) - 2- cyano- 3- ( 2- met hoxyphenyl ) -
(1 napﬁﬁ@i)%%apcﬁ Eehpropanm c acid. The crude product was
ﬁ-lhlel tntl@obdmyp@lrtd agas (Hrepaiadoaccoreliny lto aEedrapky H82ansing 4-(4-

morpnSiblighB, | 8o AR, bl S o i, B8 e Flastior
CH ClgMeDhen.5/0.5f danyl tbhgivel &l Besired product as a solid, which was
recrystallized from CH.Cl, and a minimum amount of hexane and ether to afford the
titte compound as a white solid.

mp 209-210 °C; MS (ESI) m/z 499 (IM+H]’); Anal. Calcd for CaqH35N303 © 0.25 HoO:
C,74.15; H, 7.13; N, 8.37. Found: C, 74.18; H, 7.37; N, 8.23

Example 204
3-{4-[3-(dimethylamino)propyl]piperazin-1-yl}-2-(methoxymethyl)-2-[(2-
methoxyphenyl)(1-naphthyl)methyi]-3-oxopropanenitrile

The title compound was prepared according to Example 182 using 1-(3-
dimethylaminopropyl)-piperazine and (RR,SS)-2-(methoxymethyl)-2-cyano-3-(2-
methoxy phenyl)-3-(1-naphthyl) propanoic acid. The crude product was purified by



conpound as a white solid. np 288 -289 C, M5 (ESI) niz

522 ([M+H +); Anal. Calcd for C31H31N503 ' 0.25 H20:
W@20040994%9 H, 6.03; N, 13.31. Found: C, 70.85;P¢¥/US2080013360

N, 13.11 Exanple 201 -144 -

(2S, 3S) - 3-(2- net hoxyphenyl) 2- et hyl - 3- (1- napht hyl ) - 2-

Biotagh (FIASHEKST CHRSMEOY, BRI H20 19 sivsnanderited pdugt as a solid

which Wds ﬁaasmpmzed fie GHANa8A RefaisliMdarheufenelher 184fford the

g perazi no-acetic acid pyrrolidine. The crude
title COHFRRJ—H& SaWh Eﬁﬁ‘?ided by Bi ot age (Fl asH40i, et hyl

> 79EpASel SRS SIS I 9SS SRR 08 €. 7270

H, 7.63:1%4310.66x yisud: |Q.e(c0 190‘1‘0%{3\!21&@& a m ni mum anount
of m xed hexane and ether to afford the title
conmpound as a white solid. np 203 C, M5 (ESI) nmz 525
Exam;ﬁléMﬂﬂ] +) Anal CaI cd for C32H36N403 " 0.50 H20 C
nd; C, 72.03; H,
(257%)- aﬂb@gzﬂ%m@thyﬂ@ {4 [3 (dmethylammo)propyl]plperazm 1-yl} 2 [(R*) (2-

el AR FishasSRt 2 712

ndyehtitig| goapbyhd -Rasrgireparedt acoprdipgrienExampés TI82 using 1-(3-
ametty A ob B et R SRR, PSS o ARG i 22
methoRy SIS )-B4$- ri@phtmo/ pahdit Gicrge TKE'C@@M%@d@&Wbs purified by

acet at e/ Ve 10/0. 1 gi ve a desired

Biotaggr ddagit4@is %HzQIMMQQHwWEhB@i te @V@«sﬁ slesireé dredugh as an oil,
which &3 e&é%% ifll CHILM S Y hirfiny R '&?ﬁo}gﬂ égfééﬂéf;g %ggq the title
compaund 49% (Whitetkoljd. H‘RD/EQ?C&SB@"GC]‘MIS (BIHEBKRA625 (IM+H]"); HRMS:

calcd TP Lo lsk05! 608 3hés2 (WPHAP), (Gohd kst edB 3382 2! ©

(28 3S) - 3- (2- met hoxyphenyl ) - 2- met hyl - 2- [ (4- mor phol i n- 4

2|%§per| di n-1-yl)carbonyl] - 3-
Examqlq pht hyl ) propanenitrile The title conpound was
3-[4-( %%gﬁdﬁ%t@ﬁw%gﬁ -1 yu@ h%xﬂ,ﬁ% 5‘3@4?{@ oxyphenyl)(1-
naphtf‘yﬂ;)méthgldi—SbnyxcEpropawl(mé asH40i , CH2CI 2/ MeOH, 9 5/ 0. 5,
ve a. desired product as a so

A8 JitboenbButd niis cipeRiehdgeaind Ruriaimalin Sar UShg 1-2
methoRgeaie)-piper&singr dnd afRR/IB)Lhemethoxymethyl)-2-cyano-3-(2-methoxy
phenyl)-3-(1-naphthyl) propanoic acid. The crude product was purified by Biotage
(FlasH40i, CH.Cl,/MeOH, 9.75/0.25)) to give a desired product as a solid, which was
recrystallized from CH.Cl, and a minimum amount of ether to afford the title
compound as a white solid.
mp 156-158 °C; MS (ESI) m/z 502 ([M+H]); HRMS: calcd for CsoHasN3Oa,
502.27004 ([M+H]"); found (ESI+), 502.26953

Example 207
2-[(benzyloxy)methyl]-3-[4-(2-methoxyethyl)piperazin-1-yi}-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-3-oxopropanenitrile



title conpound as a white solid. np 209-210 C, M5

(ESI) mz 499 ([M+H +); Anal. Calcd for C31H35N3O3 '
wQ@2@3/0996 C, 74.15; H, 7.13; N, 8.37. Found:PQI/US2004/013360

74.18; H, 7.37; N, 8.23 Ex¥pte 204

3-{4- [ 3- (di et hyl am no) pr opyl ] pi perazi n-1-yl }-2-(net ho

% o KRN DE. WasHPIRPRTSf ARPITIA0 oo FBpRNe 142 sing 1-(2-
metho&lyeethylwpqaaraninem (RR, mpmngm?yrﬁew]@c@&mgﬁ methoxy

- di net hyl ami_nopr op erazine an

phenybpi’a(kgjapgtfrlme?wm AGIA) - ’z'h%ﬁﬁ%e ﬁ@QUCWeﬁdwlﬂed by Biotage
(FlasHM18, n@tl%cfi/‘l\ﬁléoﬁlﬁ@? %5))%@@%% 4%%@{%@09?& 65 Y9 lid, which was

producf was purifie
recrysmﬂi'zedsitmm/ OG0 and a4miniBiush agmolifl asfHétisr o afford the fitle

Ve 8/ 2 to give a desired product as a
Comp%%%ga W%ﬁgcés reczg/st al |gl zed from CH2Cl 2 and a
+ u
mp 14mmmnmsqa®)@i/z 578‘%@/! w%ﬁcremgs tc(asé:gl f;drf% g@ﬂg@g 518.30134

ite solid.

([M+H?'S,|\fpf-|]1d)(ESAn%T) nng’if or C32HA0N403: C, 72.70; H,
7.63; N, 10.60. Found: C, 70.19; H, 7.25; N, 11.84
Exanpl e 205 (2S*)-2-[ (benzyl oxy)nmethyl]-3-{4-[3-(d

Examplestd8y1 ami no) pr opyl | pi perazin-1-yi)-2-[ (R*) - (2-

2 (oo PR S -l PR AR GE b i1

yl]carblﬁ&l}k&(m hit3/ @roparidmittirm nopr opyl ) - p| per azi ne and
benzyl oxy) met hy| ] - 2- cyano- 3-( 2-

eng'ﬁ)?p eyng. W@Sn%fﬁﬁﬁfﬁﬂ Aseeptngi te Eéamplerhﬁi?cu@m 1-(2-

rorrRIE R S Bt 9R2 LB et guano -2

methoxy phieinyl)- 3kb1-claphkkall)t wnopanalceatld\n theCer@e2peodiich was purlfled by

mitac] P AT S8 75035 Sy bl BB ' e,

which (Wa¥Hdchystalizd:frora 194015 and @Wm%mégﬁt 8[43@1%r to afford the
found (ESI+), 605.34834 Exan'pl e

fitle Cé'n"[)@;%@%?eﬁw&%?eﬁqliw ) pi perazin-1-yl]- (met hoxymet hyl )

{

mp 1622 (E @gfn? Q%W -3 ogopr Ar?érl{le@l/lts ¢ iGRledrfQr CpaHagNaOa, 633.34354
([M+H]:<)),rfpunddEﬁdasF'b} €p38r3k248ccording to Exanple 182 using

1-(2- nethoxy-ethyl)-piperazine and

(RR, SS) - 2- (et hoxynet hyl ) - 2- cyano- 3- ( 2- met hoxy
Examls ool ) 3- (1- napht hyl ) pr opanoi c acid. The crude

ggdu was purified by B t%
(RR,S S- -(4-cyclohexylpiperazin-1-yl)- 2 (me oxymethyl)-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-3-oxopropanenitrile

(RR,SS)-2-Cyano-2-(methoxymethyl)-3-(2-methoxyphenyi)-3-(1-
naphthyl)propionic acid (0.19 g, 0.5 mmol) was stirred in CH»Cl, at 0 °C in an ice-
bath. To this added oxalyl chloride (0.26 mi, 3.0 mmol) dropwise and a catalytic
amount of DMF. The reaction mixture was further stirred for an hour until the
mixture was clear. The (RR,SS)-2-cyano-2-(methoxymethyl)-3-(2-methoxyphenyl)-3-
(1-naphthyl) propionic acid chloride was then evaporated to dryness. To this added
1-cyclohexyl-piperazine (0.084 g, 0.5 mmol) and triethylamine (0.08 ml, 0.6 mmol) in
CH.Cl, dropwise with stirring at 0 °C in an ice-bath. The reaction mixture was further

stired at 0 °C for 2 hours and concentrated for chromatography on Biotage



(Fl asH40i, CH2Cl 2/ MeOH, 9.75/0.25)) to give a desired

product as a solid, which was recrystallized from
weRi@h®iand a m ni mrum amount of ether to afforPCT/82004/013360

title conpound as a whitel4®dtid. np 156-158 C, M5

(ESI) mz 502 ([MtH +); HRMS: cal cd for C30H35N304,

(Flasl-gﬁgﬁ g‘t?lglpécé{a%/ﬁ]ex%nefﬂén tlgyﬁ gtateﬂz 2!\(/369 5asdeE§?er:HJ product as a
solid. ZF Hjé belid Wasxnernpstallizdd ﬁ‘oh‘ﬂn{eihjméhb @hYHideY hn@iPRfiMFiutn Bmount

: e
Ofefh%'y fﬁ%fh(tﬁ%ﬁ%%x it %aav{“étﬂ $¢lid- e WO 2004/ 099150

o UCLBOR DG BB IR SRR 800 , o0,

7.48; ﬁ%em@xfcumquq -{5.p8yrldzZY 7€; A @.92.
(RR, SS) - 2-[ (benzyl oxy) net hyl ] - 2- cyano- 3- ( 2- net hoxy
phenyl ) - 3-(1- napht hyl ) propanoic acid. The crude
Examplécz:lltqpt was purified by Biotage (FlasH40i,
MeOH, 9.75/0.25)) to give a desired product as

(25,3Q- %glmﬁaﬁoxw%hylwa%s@ mmwpbenvlﬁd#m@nhtm‘&@rw-@wmdm-z-

A o afford the title conpound
Vipipefit: telﬁa@i]@peﬁ{é?‘?h 141 C. MB (ESI) niz 578

Rﬁ’rSI]SHZ (nhﬂhsxymetmdi) -3-¢2- nggb%%%ll@ﬂ/,l)-ﬁf(&r&@hﬁw)-z-[@-

L o f |, F Ex le 208 .
ny'm'éﬁ%glﬁé'p%%ﬁsq RArpoR lpsiis Rles i) o e0qies. (3scRing to
Exam[ﬂbOﬂZ('D(Iﬂ ubi bynREA)aFib8radzine. The racemate was resolved by a

car bony } (1-nap hthl% propanenitrile The title

chiral A&;Uhaﬂ%@rrpabpaa% ugthgohexang/EDIEMIAAD asa mebig phase in

Whelk10(1'Z ég pt?ﬂgl‘éﬁgg oxyrg] hﬁ)ﬁr?ﬁjﬁé‘@gﬂg)go ajion_of ﬁhll’filll detection

(CD) tph@lngle) d@s(red rgrpdut:lyl Ther mmaluot wacred;rys‘lfhlazed tfelem ether and a
roduct ur [

minim fp@dfﬁﬂié)th%g '3.09 (15'@@@% ef oﬁfrwaw%tsog%

mp 14) §<?a7h/ﬁ'§ gﬁé’[b o33, HEEH Hs Lokt o B e fap 24007

2 C MBS (ESI) mz 633 ([ MH +):
([M+Hﬁ§f6uwg2§§!i§?r§%%9@3m9§%404 633(34354 ([M+H +); found

(ESI _FT), 633.34249 Exanple 209 (RR

SS) - 3- (4-cycl ohexyl pi perazin-| Y

5104 2- (et hoxymet hyl ) - 2- [ (2- net hoxypheny 1-
Examplé 2%11t1hyl ) met hyl ] - 3- oxopropanenitril e
(2R,3R)-2-(methoxymethyl)-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-[(4-pyrimidin-2-

ylpiperazin-1-yl)carbonyljpropanenitrile
(RR,SS)-2-(methoxymethyl)-3-(2-methoxyphenyl)-3-(1-naphthyl)-2-[(4-

pyrimidin-2-yl  piperazin-1-yl)carbonyl]propanenitrile was prepared according to
Example 200 using 1-(2-pyrimidyl)-piperazine. The racemate was resolved by a
chiral HPLC in the normal phase using hexane/EtOH (75/25) as a mobile phase in
Whelk O-1 (8, S) column at room temperature with (+) rotation of chiral detection
(CD) to give a desired product. The product was recrystallized from ether and a
minimum amount of hexeine to afford the title compound as a light tan solid.

mp 136-137°C;
Optical rotation: [a]p'®® = +15 /EtOH



(RR SS) - 2- Cyano- 2- ( net hoxynet hyl ) - 3- (2- met hoxyphenyl ) -

3-(1- naphthyl)propionic acid (0.19 g, 0.5 nmol) was
warinedsin CH2CI2 at 0 Cin an ice- bath. To p¢I/ES2004/013360

added oxalyl chloride (0.-287M, 3.0 mmol) dropw se and

a catalytic anount of DMF. The reaction m xture was

MS (Egbe@%}%ﬁi@“ ri_ﬁes for an hour until the mxture was
HRMSS S8lo Thi Gt Onr 22 20987 TRMML L e 5L ETYBos 2hoka

evaporated to dryness. To this added
1-cycl ohexyl - pi perazine (0.084 g, 0.5 mml) and
Example Zdehy| ami ne (0.08 i, 0.6 mml) in CH2Cl 2 dropwi se

(RF 584 SRS A B R 5 eS BpFuSREc) S ggen 2
ylpiperaaime éyt) cantb@dlyfjpmpahenm;ﬂmgr aphy on Bi ot age WO o
4/,.099150 PCT/ US2004/ 013 Fl.a
T28; LS hERaHRd W DEARAyRd cRRscidiBg oo EXRUBIe 2408 Lising 1-(2-
pyrazilQibsrazine. aTheotiude gloRiueP b Yi@ﬁﬁé&cﬂyy Bkﬁébé Z(FFésﬂ-Wﬁn ethyl

net hyl ene chl ori de and a m ni num amount  of

ace’tat%/heesaae,t Ré7 ¢ i %/Be teoghsural desitedvprodusblasd.a nwlmbawmch was

oA 8 AR g aoh e g e e

compoiNnd7aso2 whiteasqlile 210

3 2- (et hoxynet hyl ) - 3- (2- met hoxyphenyl ) - 3- (1- nap
mp25§€2%9|%,2 [ (4-pyrimdin-2-

MS (ESI %&%ﬂzgmﬂrﬂyﬂ ) car bonyl ] propanenitrile (RR
nmet hoxyphenyl 2)93 (1- napht hy

hox th 3-(2-
Anal. |(§ajqd fqr4031 Pﬁaﬂ ﬁ.&l 9)14}(4802 C, 70.83; H N, 12. 99 Found: C

n I )car bonyl ] propanenitril e was prepared
70.93; gﬁ:%?@fﬂg1%'gg Exanpl e 200 usi ng

1-(2-pyrimdyl)-piperazine. The racemate was resol ved

chiral HPLC in the normal phase using
Exampﬁ%gjﬁe/ Et OH (75/25) as a nobile phase in Welk 0-1

(RR, sSﬁz [@ 1HQh§6103-§¢) 39%3?&69% hUf(@ Hiyi - métHo%/ﬁIéﬂ%ﬁl_%Qf[(Z-
i ral detect ive a désired product
methowmrwt)(mgph@w) layl -3@@pfcmﬂﬁaﬂm& and a mini mum

3PP fe PomiBEAR"whg dibpfted heForbidd ExrOiHRS 205, dindTy 1 236

tetrathIRMByndml-a@:—qH Y- nﬁBJleHS 1Whe3redelidn2fiidre (Wadtdohtentrateéaddunder

vacuo %@3 viag ﬁéLd Wﬁtﬁt &Vﬂ\%ﬂ%?ﬁﬁ@(%vﬁé@'hﬂj}a%ﬁ%@\{g alsiredzproduct
as a pélbmé'llbw?sth pyri m di n- 2

|pera2|n yl carbon ro anenitrile

mp 2851 365 (B mBTA Bk tBAnpTY: BS I o TheGEs My HI Al Gadod for
CasHaal By ) 045l G%0: ¢, 75.97: H, 6.11, N, 7.38. Found: C, 75.71; H, 6.21; N,
7.41

Example 214
(2S,3S5)-3~(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-[(4-pyrazin-2-ylpiperazin-1-
yl)carbonyl]propanenitrile

The title compound was prepared according to Example 209 using (2S,3S)-2-
cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic  acid and 1-(2-
pyrazinyl)-piperazine. The crude product was purified by Biotage (FlasH40i, ethyl



pyri mdin-2-yl piperazin-1-yl)carbonyl]propanenitrile
was prepared according to Exanple 200 using
wda2qo2/0mis0 m dyl ) - pi perazi ne. The racenate was PEFUB0e4013360
by a chiral HPLC in the nt48ml phase using
hexane/ Et OH (75/25) as a nobile phase in Welk 0-1

sceteg S AERo i R R S e S Sher anc

a minipiae wrhouatsof lesxaret ialdri kecbathat #fdiarthatfleomipind B a white
anount of hexane to afford the title conpound as a

solid. | ght tan solid. 136-137C, Optical rotation:

a 5 / [ 4 3 .
o 1389 S 58 B, S98SEB IR 0 o
C, 73.08;1HNS®F,;, N; 212 PA9BBUGGNEH 284 ; Ho bn@B;(WESI3.6T) |
522. 24943 Exanple 212 (RR
SS) - 2- (et hoxynet hyl') - 3- (2- net hoxyphenyl ) - 3- (1- napht hy

Exam;bl)a 2215(4 pyrazin-2-
eraZ|n1yI carbonyl &gnenltrlle The title

(2S, 3@»5 RENRRKP R ha¢-srethy mw@wnﬂrwgetmmp@@zwg%
Th d roduct was
yl]carbéy&!&ﬁff?-%'h%éhwgp Faaﬁf éftggéﬁmm : ee? L;I ° Iz[a)lcet at e/ hexane,
J/tg titie pmpougd weasapripsired acpomting to EsampteoP08 usity (38,3S)-2-

N A T KR R W T P

hethdeth 260 Th MEu &Eprodustanss Efé@r "BiotaA(FlasH40i
momphe dc):d %IWIQC%%%BU\ISOSG' ) §C4I—|802 » Hg Ioa%%a{) astatl
CHZC&RA /&@Qﬁqgsve@ e$me@@ro¢uct@sgqsohqj vglgcbgvawsﬁalhzed

from (?_Ei?C%Rﬁ‘@SQ rgrﬁg n(;cp?’r sther ﬂ ) lcei ?e_wt&_ t neé}fi?rd the title
compastrighag aZNI‘EI’(@SOhd

mp 10PN M e S R -Sa e PEITERL AT bl 10

C, 72. 18 g7 29 N,20%® FEundyT24BYH| ¢i29;4 Ylo54 H-indol e.
The reaction mixture was concentrated under vacuo and

washed with nethyl ene chloride several tines to give a
ed product as a pale yellowsolid. np 285 C, M5
Examiflg2iser, br gy (IMH +): NB (ESI) miz 554 ([MH"):
(2S)- 3AAe[IZ (d(me&hyla‘rmno)ethyl]plperazm -1-y}-2-[(S)-(2-methoxyphenyl)(1-

naphthyl)methyl]-2-methyl-3-oxopropanenitrile

The title compound was prepared according to Example 209 using (2S,3S)-2-
cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propancic  acid and  1-(3-
dimethylamino propyl)-piperazine. The crude product was purified by Biotage
(FlasH40i, CH2Cl,/MeOH, 9.75/0.25, 9.5/0.5) to give a desired product as a solid,
which was recrystallized from CH2Cl; and a minimum amount of mixed ether and
hexane in an ice-bath to afford the title compound as a white solid.
mp 84-85 °C; MS (ESI) m/z 485 ([M+H]"); HRMS: calcd for CaoHagN4O,, 485.29111
(IM+H]™); found (ESI_FT), 485.29173

Example 217
(RR,SS)-2-[(benzyloxy)methyl]-3-(4-cyclohexylpiperazin-1-yl)-2-[(2-methoxyphenyl)
(1-naphthyl)methyl]-3-oxopropanenitrile



C36H33N303 ' 0.75 H2G C, 75.97; H 6.11; N, 7.38.
Found: C, 75.71; H, 6.21; N, 7.41 Exanple 214
W@ 28948B)158- ( 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1- napbtTrys3002013360
[ (4- pyrazin-2-yl pi perazi n-149 -
yl ) carbonyl ] propanenitrile The title conmpound was

Ay S SoRERERoRh hesrA PU Rcrafdis 1. BRrhasiAtY S hadRR. SS-
2- [(beﬁ@l&(ﬁﬁb&lﬁPE‘-Gﬂlaﬁé’—S @lﬁ@mmbheﬁylg@tgm%ﬁnthyyﬁoﬁwg% acid

product was purified by Bi omg
and 1-ggpdehexdpipgratime.uSivosiwesseoiuct Wwas pudied by Bl@ta@a@asmol

CHaCHIEORE, L7885, 80erR) e ENERSIRREL LS P Shich wes
recrysﬁad'aedsftdrmt@Hﬁl&mmﬁ a Imanmhumamoupborhmnm athehizing hexane in an

cesef oot rsiigosid (Bl (157 21,
mp 84N§g>1°€;1\$?s (E(smm/z @857(9\/1814] ),"HR§A§.5calEld f3BCHH NP 6D2.33772

(IM+H] pdous) (BS| FTnebA3:326R4ny! ) - 2- net hyl - 2- {[ 4- ( 2- nor phol i
n- 4-yl et hyl) pi perazi n-1 -
yl ] carbonyl } - 3- (1- napht hyl ) propanenitrile The title
Exampie2d8und was prepared according to Exanpl e 209 using

(RR, Séé%[é%{g%}ﬂ)&ﬁng} gé%%tlg&( (ﬂﬁ‘gﬁéf%fg ‘énap}]thi//l) 2-[(4-pyrimidin-2-

Ipi erﬁETnD hes nBARAM&I ne. The crude product was
Yipip h?e)d by }]%%(gge (Fl asH40i, CH2Cl 2/ MeOH, 9.5/0

t aegﬁ't{ﬁecam@@ynde\ua@p&nﬁfed #ccardingite Exampln 2@ using 3RR SS)—

2o SRE A2 AT RS AL AL AR, ack

and 1a(2npjnimxdy@l—pnperaz;mél.02 -8 @udb’S r(rEﬂih()t wWas 5;5th|ce)d bé/ Blotage
(FIang}éM«P@ﬁ Ar%g@ex{qneig/f%go gﬁ/@uﬁge g péo&%c]t qqkaaﬁb%.\ivlmch was

recrystéﬂlzéa FeAte G16and a minimum amount of ether to afford the ftitle
2S5)-3-{4-[2-(di rrethyl am no) et hyl | pi perazin-1-yl}-2-[(

compognd (gs. @t Iﬁlenyl ) (1-

t h 3 [ apae
o 217008 S A oo B 236 R008)GERAF Pl bl gpo 251
(IM+H0)% |fmgnd EBSBHT)2598.27985
cyano- 3- (2- met hoxyphenyl ) - 2- met hyl - 3- (1
-napht hyl ) propanoi ¢ acid and 1-(3- di nethyl an no
Exampcpé ngl ) pi perazi ne. The crude product was purified by
(RR, SS)-2 (methoxymethyl) -3~(2-methoxyphenyl)-2-{[4-(2-morpholin-4-

ylethyl)piperazin-1-yljcarbonyi}-3-(1-naphthyl)propanenitrile

The title compound was prepared according to Example 209 using (RR,SS)-
2-(methoxymethyl)-2-cyano-3-(2-methoxyphenyl)-3-(1-naphthyl)propanoic acid and
1-(2-morpholinoethyl)-piperazine. The crude product was purified by Biotage
(FlasH40i, CH2CI2/MeOH, 9.75/0.25) to give a desired product as a solid, which was
recrystallized from methylene chloride and a minimum amount of ether to afford the
titte compound as a white solid.
mp 219-221 °C; MS (ESI) m/z 557 ([M+H]"); HRMS: calcd for CasHssNsOs,
557.31224 ([M+H]"); found (ESI_FT), 557.31308



(Fl asH40i, CH2Cl 2/ MeOH, 9.75/0.25, 9.5/0.5) to give a
desired product as a solid, which was recrystallized
WO e@a0@H2Cl 2 and a m ni mrum anount of m xed et hPCT/ERIN04/013360
hexane in an ice-bath to-afbord the title conpound as
a white ISOIdi? np 84-85 C, M5 (ESI) miz 485 ([ M+H| +);
cal c or C30H36N402, 485.29111 M+H] +) ; found
ExamR'%gEOF 485 29173 Exanpl e 217 (L)

(RR, ssgs ghﬂéﬂtyi JBy2- Ffﬁthdk;]pi%nw-&ybhabbwl)m -fdrmzazin-2-
met hoxyphenyl )

ylplpergZWT&wHCﬁ Wﬂﬂpfﬁﬂml’fﬂlﬁopr opaneni trile WD 2004/ 099150
T%é ﬂ;{f@géﬁ{& ﬁﬁgﬁ&%s tp?é}%(r@ﬁ%rédo&%g f}g[@g&fﬁ e\f@@% using (RR,SS)-
[(be'&){'(ﬁ*@@mﬁ)@wmnm ﬂz‘mwwh@nwﬁﬁ@t-h@ﬂmwﬁmﬂpﬁﬂ@q 1 acid

and iR B BB ae. DOF i PGS o ORMEY s PR BF - Biotage
(Flas}-@d?gtﬁi/l'\éﬁg’fbteﬂﬁé@n@ 277) 8- dﬁ&afi)edir@dq:bmduat aeaigotid, which was

product as a solid, which was recr [ 1ized fr
recrysteiized? fram GHafni afiemea AIOIILIBE amwaﬁ ot pranendo rfipidthe title

to afford the titl d
compc%ﬁ]tf%s ggﬁﬂgfbgéll?j 84 -85 C I\/Se(EISI)engnEgun asl_i\
o 2090E; MGI(ESIY o'z GOBHONGS: HRIZS3SBRE! T OusshlsOs oRA28127

[M+HiﬁF£°§FT)(ES?2%5%%§WL§I ]212 (2- met hoxyphenyl )-3-(1

-naphthyl)-2-[(4-pyrimd in-2-
yl pi perazi n-1-yl)carbonyl ] propanenitrile The title
Exampl@ und was prepared according to Exanple 208 using

(2S,3 )E%lgiéigg%{clo exw) rPcserﬁZ'P ¥I) -2- (a methoxymethyl)-2-[(2- methoxyphe?yl)(1-

no- 3-( 2- met’hoxyphenyl )
naphthylﬁphiﬂ'iwa::)-px«mmpanenmﬂed and

i B SIS A a2 Glelf PoRhatub o HES

meth Bhedy)(9lndphah ?gé% Poreiropansnitile oviad, prepandd \m:sordlng to

crystallized m Cl 2. and m ni num anmount
Examplered vsing 1-6¥eloD A RIpFaLinGo b REGIEALE AR FESged by a chial

HPLC%&%S N&ﬁ%gé?é)éﬁs%& h%?%ﬂ%iw)ﬂ ;%(?J/gg'}?% a Crﬁbl)§|ﬂa foRBse in AD

columm9&. mﬁlltﬁ(ahmtatlmﬁf chiRal detection (CD) to give the desired product.
The pﬁg%,qxqztﬁNgg trggr)y(/ e)c/iI ?ror% &EIZ'&& R NG afddtint oF Fikane to
aﬁordwhett#ﬂé'&o‘hhwrﬁ%agahvmkd s@lichonyl } - 3- (1- napht hyl ) pr opane

mp 200 °c Optlcal rotation: [alp 2> = -162/EtOH; MS (ESI) m/z 526 ([M+H]"); Anal.
Calcd for CasHagNsOs - 0.75 Hx0: C, 73.51; H, 7.57; N, 7.79. Found: C, 73.4; H,
7.91; N, 7.44

Example 222
(2R,3R)-3-(4-cyclohexylpiperazin-1-yl)-2-(methoxymethyl )-2-[(2-methoxyphenyl)(1-
naphthyl)methyl]-3-oxopropanenitrile

(RR,SS)-3-(4-cyclohexylpiperazin-1 -yl)-2-(methoxymethyl)-2-[(2-
methoxyphenyl)(1-naphthyl)methyl]-3-oxopropanenitrile was prepared according to
Example 209 using 1-cyclohexyl-piperazine. The racemate was resolved by a chiral
HPLC in the normal phase using hexane/EtOH (40/60) as a mobile phase in AD



The title conpound was prepared according to Exanple
209 using (RR, SS)
wQ@2qmamodiexynet hyl ) - 2- cyano- 3- ( 2- met hoxyphenyl ) PGF/ (32004013360
ht hyl ) propanoi ¢ acid and -151 -
1- (2- nor phol i noet hyl ) - pi perazi ne. The crude product

T T G AT T e L ———
The preductreas ysér&bialliz@di frémnCFIQUMb?ﬂea FRINTHUAE aAMRiNR of hexane to
marmunt of ether to afford the title conpoun

afford%eg RIS @s anghitersolisy ¢, Ms (ESI) iz 557

bl T S5 s o

Caled kisbs@f&@m@smza H13018; Ik anp®.e FRRAd: C, 75.1; H, 7.51: N, 7.8
(RR, SS) - 2-[ (benzyl oxy) net hyl ] - 3- ( 2- net hoxyphenyl) 3- (1
-napht hyl ) -2-[(4-pyrazi n-2- yl piperazin-1

Examplgl 923r bonyl ] propanenitrile The title conmpound was

d d to Exanple 209 using (RR, SS) -
(23,39 Bty st Fle@:%wnénsn@z&néamiaywewmymo 2-
SRR g an
ylplpell’dm :lﬁﬁg)g% I %&éé?ﬁﬂ?%ne The crude product was

ﬁvemovxv&@éhylx wasmmxymmwn Méir%p@vfﬂib&)‘m!@
as a solid, whic

pyraz'ﬁéc%'f?g"teﬁ?'f’zeX')??r I r%‘%’%éﬁh"ﬁ nWﬁ’?rruﬁ’f%ﬂﬁf@ﬂt apcordmg to
Exampiex20@ dsingf1f-@-gy ifdzﬂ']yll)l-rﬁlbérazﬁ@fpoﬂﬁk_g rééerﬂal’é"v&eﬁ% ?é&dl\?’ed by a

RIVS:
chiral %g\&@nor Esflaél@s%ﬁsngg mp% ,ey(;NA;F ngﬁ@95§a§ a mg{)lle phase

in OD?-E%O%(?@% 3 cyc'ﬁ'aﬁ%??f%."%té‘r(a%mta on p }‘ ? ctlonn(e(%l%bto give

the desjred- }Prpﬂuﬁ’et Hdyey praghugt Wes- recrystalhzed from CH.Cl; and a minimum

opanenitril
amour?%%%%h%r{gf%%lt%%gﬁ?ﬁ ?‘?F&Pﬂauaﬁ q White_splid et hoxynet hy
mp 149)°C-Offeal rotation: [alp > = -219/EtOH: MS (ESI) m/z 522 ({M+Hé) Anal.
te phenyl ) ht hyl ) met hyl | OXO0pr opaneni
Calod JeisCabpNr@y” HoBdMatvig. 16,1 Terhnb8; 2odt L@0ndound: C, 70.19; H,
5.96: [\1 £y phohexyl - pi perazine. The racemate was resol ved by
% ral HPLC in the normal phase using hexane/ Et CH

(40/ 60) as a nobile phase in AD colum at 23C with

“hoyotation of chiral detection (CD) to give the
Exampggégﬁed product. The product was recrystallized from

(2R, 3R‘)l=2 @hétm@naethynymmn@mybh@ﬁym@x@nﬁeo;srﬂr&y@fztlgmg)g a¥in-2-

ound as a white solid
ylplperfagmaﬁyﬁﬁa yiprapanenitriles 2/ £t oH; I\/IS (ESI) mz 526

Q[?MTS"S)”—)Z~(n’?&beymethyl)—3 -(2-methoxyphenyl)-3~(1-naphthyl)-2-[(4-
pyrazin-2-ylpiperazin-1-yl)carbonyllpropanenitrile was prepared according to
Example 209 using 1-(2-pyrazinyl)-piperazine. The racemate was resolved by a
chiral HPLC in the normal phase using 30% ACN/70% SFC CQ; as a mobile phase
in OD-H 20 x 250 mm column at 30°C with (+) rotation of chiral detection (CD) to
give the desired product. The product was recrystallized from CH.Cl, and a
minimum amount of hexane to afford the title compound as a white solid.
mp 150 °C; Optical rotation: [a]p **® = +208/EtOH; MS (ESI) m/z 522 (M+H[*); Anal.
Calcd for CasHagN303 © 0.6 H0: C, 69.93; H, 6.10; N, 13.15. Found: C, 69.96: H,
5.76; N, 12.77



Calcd for C33H39N303 ' 0.75 H20: C, 73.51; H, 7.57; N,
7.79. Found: C, 73.4; H 7.91; N, 7.44 Exanple 222
WO 2R48M15B- ( 4- cycl ohexyl pi perazi n-1-yl) - 2- ( met PORYRIBDH13360

)-2-[(2-nmet hoxyphenyl ) ( 2152 -
napht hyl ) net hyl ] - 3- oxopropane nitrile
(RR, SS) - 3- (4- cycl ohexyl pi perazi n-1-yl ) - 2- (nmet hoxynet hy
[)-2-[(2-

Examp@Qngyphenyl ) (1- napht hyl ) met hyl ] - 3- oxopr opanem trile

(25,385 3R RARGo- ST %'zq'?ﬁérow@lﬁgﬁéﬁa@ﬁ% ol osmesyIb-[(2-

ot gl o d Mg Ses el el € O
H@‘R/&S)zﬂ@ﬂi(mﬂiaBéOI-S-yll)Sﬂ,Gfrbhydmpmdlﬁsi (QH)dyt]hZ -(rgthoxymethyl)-
2 Q’"ﬁﬁ@@’(ﬁ e“y[?ﬁﬁnlﬁﬁg%é’@e “S@B&PE‘%%W% I 1 ﬁ Qﬁy%ﬁé'c[ gﬁjrepared

accord&rg:l t FRafipie RGOT0 WHe @écé?ﬁéft@nﬁfak Oresalfvfe@r@ly thehialt HPLC in the
nmpound as a white salid Optical rotation:

norma'[ @PQSQ4U@n9+h®@rE/@HzChEE@$| (ﬁ0fﬁ515)523@ e[ maygile) phasgyin R,R-

DACH 5f1@b %3?%983% gffm @L@w%%tgs““é Wm}z(s) Station of chiral

detectiolsl(ﬂﬁ) i@ giveetim desiret yprpdaet 2-Tiet bm@qﬂhew@f:t yeGyétellizag from
ht h

ChaCly i i nphaf @ikgﬂx]aaﬁotaaﬁfé%dt i lit gampound as a pale

yeuowgaud 2- (met hoxynet hyl ) - 3- ( 2- net hoxyphenyl ) - 3- (1- napht hy

mp 17W|7§ ‘Ié\ MWE&'W%@M (A cAPBe ryalcgrfep SneisNePr e Ol CeHia
“H0: B, L4 35.86¢ §I aB 1 Wom@ﬁeéﬁ%ué'%% 6.87.

- pyrdzinyl ) - pi pérazine racematé was resol ved
by a chiral HPLC in the normal phase using 30%
E AC?Vé 0% SFC CO2 as a nobile phase in OD-H 20 x 250 mm
xampé% at 30Cwith (-) rotation of chiral detection

(2R, 3R¥BY[4L(0 Huindel-341e3, Bedih &%@@gpr&dumzm - gh@m&@nvaﬁ¥|) -2-[(2-

recry stallized from m Nni num anoun

methomztmy )(%naphtbwame#éyll—ﬁtq@p&naﬁwﬂaleas a white solid.

[RS8y SBLHRROLS S b3y drBbglidic- RoF-y B b figytRty)-

2-[(2- n(etﬁokﬁmengu (ﬂﬁanﬁmyl-)m%hsﬂBS depﬂ(ﬂnaZ@mtﬁmmd v@zs 70. Idrepared
0
accord gLy BRIy THE FRITE( $oERRg A Shieal HPHGoin the

normahbh}abé @suhg%@w@cnfzﬁtz/EtOH (60/35/5) as a mobile phase in R,R-
yl pi perazi n-1-yl)carbonyl ] propanenitrile

DACH-DNB" 5/100 25cm X 4.6 mm column at 23°C W|th (+) rotation of chiral

detection (CD) to give the desired product. The product was recrystallized from

CHJCl> and a minimum amount of hexane to afford the title compound as an off-

white solid.

mp 178-180 °C; MS (ESI) m/z 554 ([M-H]'); Anal. Calcd for CasHaaN3O3 * 0.75 H»0:

C,75.97; H,6.11; N, 7.38. Found: C, 75.88; H, 6.45; N, 7.08.
(RR,SS)—2—cyano-3-(2-methoxyphenyl)—2-methy|—3-(1-naphthyl)propanoic acid

(Example 48) may be resolved to give Example 67. The following examples show

resolution to 2S, 3S (Example 48) in Examples 227, 228, 229, and 230.

Example 227 -- Step 1



(RR'SS) - 2- (et hoxynet hyl ) - 3- (2- met hoxyphenyl ) - 3- (1- nap
ht hyl ) - 2-[ (4-
WE0apPns@- yl pi perazi n-1-yl ) carbonyl ] pr opaneni PCT/U82004613360
prepared according to Exafsl-e 209 using
1- (2-pyrazinyl)-pi perazine. The racemate was resol ved

@3, s3f ot g theh FE s F B fbsdoat s daidy

(+)- (1$(ZRJ)nEp|@édrB{&samth (+) rotation of chiral detection
ed product. The product was

ELFpbedie FUsochISiEe Ui Baag. tmrmeh e iaTetest mea mixture of
ether @ﬁ ah@ %%%éﬁlﬁﬁecéﬂbbh%t&%%kﬁgd(‘i@@ ﬁll)"mgjwét%@ﬂé% phase

rotation:
was extEsiad mﬂth gher (0vwmh] FHhe soalbinedCalhed ekraciS3ai43DORE3Nhydrous

st BB s il S Sobed s B s SSyhom 2
methyl= ﬁﬁnaﬁhﬂ‘lﬁ@' o%éﬁo(c(é‘cﬁd 3%r: 83t 45655 mmol? in ether (150 ml). The
H i ndol - 6- di hydr opyr | n 1 2 (met hoxym

mixture pyag yorchr(t@ecﬂnyi HBgYhe @ foam. as tal]<en up in hot methanol
(200 nﬂér&%%%@g&‘éﬂbl%\tgéméj}g@@%yeﬁag@wt?d (iR 8Rer 326G, The clear

solutio(2#hs peédad ithtdroaytnentiglsgmple of pure diastereomeric salt and left in

nmet ho phenyl ) ( 1- napht hyl ) net hyl ] - 3- oxopr opaneni
a refrlqe[ri[a{o‘g E’(%par ed according to Exanple 209. The

Theecoebe svx@érrraﬂém wad db’caﬁht@@ldfﬁbnhﬂlq@ feRiduee an@d rmth ether.
phase usi ng hexane/ CH2Cl 2/ Et OH (60/35/5) as a bi |

The cmﬁaﬂ@eu iesidUR- wasndesionates) Ao(E28, vt e, Fnd@ol Alhfitrates were
kept ag&geylghgtegfgsm tion of chiral detection (CD) to

esired product. The product was
eraer wswllinezeedsldueam @H2 195 % resk) avas somioimexdhwuitht (H)f-ephedrine

salt frogﬁm%{rzgg gf rd r&k?‘ tﬁ'gts(agtglvye ﬁ;’@%}g ﬂlzeﬁl\quefjt ﬁthanol 150

| l(2dof V2B,
m )/eth@@ ( do rﬁl) gﬁg?bﬁ%;%%gd"% &0k a ggt(ﬂeNaén%unU ,as a white

solid. @( grgﬂ%q"@;@ ((he fgltqytegwla@ qopcentrafed in vacuo and crystallized from
methalgl?lhgl‘éfbp?ﬁt&? (ﬁ%(fﬂﬂi(gl}’ gfe?cp}é;] %ﬁcﬂt‘ idied Amdlat 2188, Y™, ee).

pheny
The toksl hydel):ima‘tmgl () fepdmdpne;mltewasﬂr(] 5 @ (IR, SB)th8efyd- (The absolute

opYyri
Conf'gl(rQLﬁ’ )We]s %"ysdﬁﬂﬁqwgi W;%Yalﬁg [E{yzd'#ﬁqui@?yphenyl )(1
Mp 196@*«&@&} X@]B?%y127031‘0§mf DRFSEN {15 (ESI‘)\@ﬁ/ZDBMaAﬁQI Calcd for
according to r%p 09. The racemate was resol ved 6y
Ca22H 19 Qshj r(a‘uo?-hm $he7; hoBnél; Nh&«¥.ufiongd: C, 75.10; H, 6.80; N,
5.30. hexane/ CH2Cl 2/ Et OH (60/35/5) as a nobile phase in R R
Chiral LC analysis were performed on the methyl ester. A sample of the salt
was liberated by extraction with ether and 1N hydrochloric acid. Organic phase was
dried over magnesium sulfate, concentrated (under a stream of nitrogen) to a solid.
This material was taken up in a small amount of methanol and treated with a few
drops of a solution of 2M (trimethylsilyl)-diazomethane in hexane, then evaporated
under a stream of nitrogen to give a solid that was submitted as such for chiral LC

analysis.

Example 227 -- Step 2



DACH- DNB 5/100 25cm x 4.6 nm colum at 23C with (+)
rotation of chiral detection (CD) to give the desired
w@e@doed150 The product was recrystallized from PCHREI084/013360
and a m ni mum anount of he¥@ne to afford the title
conmpound as an off- white solid. np 178-180 C, M5

(-2 ho-le-idtbbhintientiz magiviad dl Reapltiibropanoic Acid

7[5198@-) e‘phheﬂrlﬁé,sal‘tl prép@t&d in Example 226 -- Step 1 was Ilberated to the
2 - izé }hoxyphen?/l ) - 2- et hyl - 3- (1- naph
acid bY r%ﬁfﬁaﬁ l%émﬁl 6’8%( AgetaER/ANh hkdingh qmya%d rﬂz%pmvlt: ®hase was

washefl WﬁhEBﬂﬁ@' 8r| vgggm%%xhanp e%}(@? I?&%W él’iu; filtrate was

resolution to
conceMedZ@gvammdfozadoam(ﬂmilwaQIéken Bpep éth@b(ﬁmmmmmreaied

with hegge; LS & 852 A R RS Ry goitatae iy ostals wasscRgled in a
refrlgebaibﬂﬂﬂnm ﬁovﬁ%l d:ﬂtl(a‘hbn(élffo'idea @ne %ﬂ@%‘?ﬁﬁ&n‘éﬂéé a(white crystalline

rine hydrochl oride é ‘%r mol ) was
solid. (5 ﬂ@é} a928 Yorben chemicalousity:98th%) (200ml) and 10%

t% l5) h
o 20NERRIARD S0 001 £109, ST e RANERNS BAER: aas
Anal. Galcddot §2gl1|1|gNﬁ)30(Zer7656mydr@54 Nsddd@inFeuhfiaCe 781R8Y; H, 5.47; N,

3.95. filtered directly into a solution of
) 2- cyano- 3- ( 2- met hoxyphenyl ) - 2- et hyl - 3- (1- napht hyl)

IQ)TME@ andgsis wak petorthecPdn Hre FEhYI és“ﬁer%é‘@ésér?b@i above.
m). The mxture was concentrated in vacuo to a foam

which was taken up in hot methanol (200 nl), cooled

]I enperature and diluted with ether (250
Examﬁln?)ZQ Thgs%c‘? tgzar sol ution was seeded with an authentic

(2R, 3R pRel yang-3dreeitioagplersd)ymethybBt(1 araphitiefljpropaneic Acid
tor rn| ght. The clear supernatant was
(1Rd2%§u#§(? HP? 4 the residue rinsed with ether. The
ThesvglA | wa% livepatdd @0 RS adRPbY BH R wﬁy&&calorm—a?&d éktractlon to
95% ee filtrates were " kept desi gnated as

give thg W@al& ?@E‘%ﬂﬁfq glarting iagitk (Ah208 3¢, i wweewhmaswas dlssolved in
meaBSTBREYSHA S SAARIEEE KIS AR B4, %7 B i

methaigd560 mi))wat dded, 2T0e Méarasmhtm‘rt was $teaitetd nithathen{20ot ml) and

& tle c oundasav\hlte solid. (8.9 g, 99%
kept 'n%eSe rlgﬁ@tqrq\{errglgg was concentrated in vacuo and

Qh)ésér?‘sﬂalsz%ré filsPednBidn W%i%'heﬂﬁlt%)ﬁ&ttbg!wé 0Pnie koﬁ@(ﬂ 64,

an addi ti onal anount 0 ee)

99.8 °/q @9& Tyieelilratsr, degignatgd éﬁ'h&jﬁﬁmé-)%hﬁdmg S1204) Svay @@@%rted to
the (+REph&Fe Salt B 3BHYIMEE with the crystalline residue AA described in

Example 227 -- Step 1 and used to prepare the SS acid.
mp 196 (dec); [a]°*® = +258.90° (¢ = 7.933MG/0.793ML, DMSO); Anal. Calcd for
C22H19NO3 . C10H15NO: C, 75.27; H, 6.71; N, 5.49. Found: C, 75.06; H, 6.85; N,
5.26

Chiral LC analysis were performed on the methyl ester as described in
Example 227 -- Step 1.

Example 228 -- Step 2
(->~(2R 3R-2-Cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic Acid



configuration was assigned by single crystal X-ray

diffraction. Mp 196 C (dec); [a}D25= -270.1 (1%
wWOMBDN9IIME (ESI) nmz 344; Anal. Calcd for C22POENERI04/013360

CloH15NO C, 75.27; H, 6.-1B5-N, 5.49. Found: C, 75.10;

H 6.80; N, 5.39. Chiral LC analysis were perforned

PR s, B (B he POSARR fo ERSmple 226 — step

2. hydrochl oric acid. Oganic phase was dried over
nesium sul fate, concentrated (under a stream of
mp232ﬂ §en) to a solid. This material was taken up in a
smal | ampunt of nethanol and treated with a few drops
of a solution of 2M (trinmethylsilyl)-di azonmet hane in
Examphezafe; Steeid evapor at ed under a stream of nltrogen to

25, ST BrA S b5 SHPEIRAR 55 Sy lrSihial A
Cinchdidind$404/ 013360 - 154
2- met hoxy henyI -3-(1-

% '%f%srﬁ? @&H}%ﬁveh%yl§12 -mathy-3) erp#mﬂ?avgepr@aa@o'c 2cid (20 g,
I
58 mn%l?@@%s@%éébl@tﬁw rfbtagﬁp@lp@}a%etéte;@e }_q.' Nfrg%hfég gﬁ%ofaaaed )

y extraction wt acet ric
cinchoaigiing (Zhg, @Ag%rmmqb)haeé avditionalsiseprapy hacketawe(am ingld). The

sotutof} ks FBRDSEIS BRH AT FoBRS s e Thhiadi 138 cooles
to roo®t féi’hpérh@@'enbﬁrem@'utt r' TR egblidvinaif resylese V\(aboﬂlt&le)i idvied and a
gi ve crystalline precipitate. The crxst al s wer

small gapia Was gonv@fed gertaeomeﬂaﬂ astehdur Shirgi HPLA: iapalysis. The

materi&f ﬁé&é dR %’44@‘&7 8‘*/ Hﬂgtﬁgzrﬁel?ﬁ‘l‘ré@r llg{)%/fl%gngl éb@?te nBrowded

10. 7592®‘Gh2333@c¢ew1th[aa]eemf59&7%70 0 (c = 1% sol ution,

mp 162 1SRG daB e ol Bl SR T8 e o4

Anal. m;alca f8p ngh g}l\ftb3 Lccam)zmws OVaFs. 07! i—pramd ) 6. 5¢ Found C,
ester as described above. Exanple 228 - ep
75.76: M. (ezéa

- h . - t .
b UM B M B Pl

below \taeng iohethat didstedotriegicasalt was didseiveld M BHCleqbhiy)i cTo this is

adde 3, P SREHURE 15 PolSrh el e S IBS ety i sarpe

is mlxed' 1‘oi’fﬁ°¥\}éﬁl'ﬁ‘ilhufelsOQhQ1 r)esﬁmis alIoAedt tcp'?se‘i’tfe Eml- tHe Bupernatant is

- ephedri ne ?—lé i 7 ol )
plpetted mto a THF/MeOH (4.50. 5mL) mixture. To this is added a 2M solution of
trimethylsilyl diazomethane in hexane until the yellow color is persistent. The

sample is the concentrated under a nitrogen stream and is analyzed by chiral HPLC
(Chiralcel OD (25x0.46 cm) using 15% H2O/MeOH (0.01% DEA) at 0.5mL/minute)

Example 229 -- Step 2

(-)>-(28, 3S)-2-Cyano-3-(2-methoxyphenyl)-2-methyi-3-(1-naphthyl)propanoic Acid
The SS acid was liberated from the salt as described in Example 227 Step 2.

mp 232-234 °C

Example 230 -~ Step 1



met hanol (50 m) was added. The clear solution was
treated with ether (200 M) and kept in a

wo edopioglas@t or overni ght. The crystals were filPEr/E820a4013360
washed with ether to give1&6white solid.(11.6g, 99.8
%ee). The filtrate, designated M. B (6g (-)-ephedrine

23, 3gBpival e R ehE o sy R RIS ARE e Rl Ao

Quinidlpea®plte 227 -- Step | and used to prepare the SS aci d.
n’p 196 c D25 = +258.90 (¢ = 7.933M4F 0. 793M,,
-;(&rér eﬂﬁ%h%ﬂ »2apeibRdd-narhteyil sNepareic acid (30 g,

87 mn*?o'l_’) &58 d’és&vgdlm Pt &gﬂﬂ)quéW@:’xo &Lr)'neﬁg rwrvétéhaé@dh%hoy %‘ solution

hiral LC analyeis were per
of qurm&ﬁﬂEr(Zasﬂ 8@e§8 riinpeal) lmCl-E@&n(ﬁlﬁé PRy and ispppy! agxtabe(200 mL).

The s3&fian yEcRafsais tollypianyield 2 s sobin. piataplgd and
evapORISDEI®! SoIfEIIyHEICOTHELSA BBASTILKSE MO SHHEBACacotdeS 1.4 L),

he RR aci d vvas liberated fromthe salt as describ

frltered, Motxaigh| @aed ta repgy, tempergiureso- Ihis ®ropidadpll8. @@ of the

0,
dlasteréog%f%\?gn\)g@ 8¢ ¢ %fh%€§( ?/ of ﬁec%nd re%ryelalh/_atlon from isopropyl

acetate prqviderh piit5hy lof the palhwiith ah:eezl 99(5%chon| di ne Salt

o 175 Q4201 B T RS 5oty A e, ava

Calcd f&m&HMO@CE{L‘z@H@«,NZOﬂ)C 793t1hH56V\ﬂ79 Rdeled. (Fund: C, 75 01; H,
ci nchoni di ne (25g, 84.9 mol) and additi onal i sopropyl

6.58; Ny&eht e (500 nmL). The solution was heated to refl ux
and yielded a clear solution. The solution was cool ed
to roomtenperature overnight. The solid that resulted

Exampl@230i-t Séeed, dried and a small sanple was converted

(Hesy dkprermient @imalionySheit-2 Anellbr AR AT AroBgrclg Acid
Thens & it eyl libaeatedt feorarihy isdttchs d8sdrittbddin Ek@mgﬁ 227 d Step
vvlth an ee of 98.7% np 155-158 C, [a] D25 =

(c = 1% SOLUTION. CHCI3): M5 (ESI) nlz 344; Anal .
5 b or C22HIONGS . C19H22N2O. C, 76.97: H, 6.46: N,
mp 3%%33 dFound C 75.76: H 6.63 N, 6.27.

Example 231 -- Step 1
(28, 3S)-2-Cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)propanoic Acid
Cinchonidine Salt

2-Cyano-3-(2-methoxyphenyi)-2-methyl-3-(1-naphthyl) propanoic acid (20 g)
was dissolved in isopropyl acetate (1 L). Cinchonidine (25 g) was added and 500
mL isopropy! acetate was added. The solution was warmed to reflux to yield a clear
solution. The hot salt solution was filtered and cooled to room temperature. This
provided the diasteriomeric salt with an ee of 78%. A second recrystallization from
isopropyl acetate provided 10.75 g of the salt with an ee 98.7%
mp 171-172 °C; [a] p*° = -11.26° (¢ = 1% solution, CHCls); "H NMR (DMSO-d6): d
02-2644-PNH; MS (ESI) m/z 344.

Example 231 -- Step 2



The ee was neasured by derivatization as the nethyl
ester as described below 5 ng of the diasterioneric
W@ 2006/09%180 di ssol ved in CHClI 2 (5nmL). To this i SPCHUS®A4/013360
20 ng of piperidine resin-{g&trahedron Letters, 40
(1999) 7031). The sanple is mxed for five m nutes,

r£ed 0. sehtd e an supernatant iLs, .

(-2 R At Cn R Yl 2 et U Rb BB i Scia

| Bha@itedcid b8 tiberated froni thd tineBhitine shl lastiesepibal A Fample

in xane until the yellow color is persistent. The -
227 - ﬁ‘gfe is the concentrated under a nitrogen stream and
mpgggszgmad;yzed by chiral HPLC (Chiralcel OD (25x0.46 cn

usi ng 15% H20/ MeOH (0. 01 % DEA) at 0. 5nl/ m nute)

Exanpl e 229 -- Step 2 (-)-(2S,

-2- -3-(2-net L)-2-pethyl -.3-(1- ht hyl
S RS A, e R TS P b B o Wcver
weight abrt clasmites gropedicis) sksargd ehdmicapt fobmdlae, 8l 28bavftions and
Subcog{fg%g)tl e 230? -- Step 1 WO 2004/099150 PCT/ US2004/ 013360

’ ranges ‘specific embodiments therein are intended to be
includé® - 2- Cyano- 3- ( 2- met hoxyphenyl ) - 2- et hyl - 3- (1- napht hyl
ropanoi ¢ Acid Quinidine Salt
2Lhgy dissiures miteanty patan) patenteappficatiorf Bndaphbliogtipn cited or

: ngQy: ' 0 wa issolved i .
descriBEPANHE s nentoafs neféoyTRptiERad 58D B derancgy in s
entiretyf qui ni dine (28.18g, 87 mml) in CH2CI2 (150 m -) and

i-sopropyl. acetate (200 mi). The sol ution was warned

t@q%&%ﬂé'et%o 9; &g aftcwrr'l{raeréﬁemt%n?h%y%waa ghanges and
modifieXtY 8aeBe! MadeSe) ihé hraferpsd emidfimeatd oMt hﬁfeln%ﬁdand that
in isopropyl acetate (1.4 L), filtered hot and cool ed
such ahgnges mndenpdifigatiers canibe rpadeivdiwut departipgofomitbe spirit of the
: lasteri.o ] I | f 9 co
inventhe B s TRbleoRt indhded 3aCR0F" adferpidd, BT dover an such
equivaléhtdragiations e fakhwithw the teune epiri® and%copp of e ink@nfion] a]

D25 = -11.26 (¢ = I %solution, CHCI3); MS (ESI) mz

344; Anal. Calcd for C22H19NO3 . C20H24N202: C,

75.31; H 6.47; N, 6.27. Found: C, 75.01; H  6.58; N,

6.21. Exanple 230 -- Step 2 (-)-(2S,

3S) - 2- Cyano- 3- ( 2- mret hoxyphenyl ) - 2- net hyl - 3- ( 1- napht hyl

) propanoic Acid The SS acid was liberated fromthe

salt as described in Exanple 227 -- Step 2.



np 232-234 C. Exanple 231 - Step 1 (2S,
3S) - 2- Cyano- 3- ( 2- net hoxyphenyl ) - 2- net hyl - 3- (1- napht hyl
WO proaf2a1ed ¢ Acid G nchonidine Salt PCT/US2004/013360
2- Cyano- 3- ( 2- met hoxyphenyl582- net hyl - 3- (1- napht hyl )
propanoic acid (20 g) was dissolved in isopropyl
acetate (1 L). C nchonidine (25 g) was added and 500
VVhatﬁlegﬁﬁﬁ'byl acet ate was added. The sol ution was
warmed to reflux to yield a clear solution. The hot
salt sol uti was, filtered and cooled to room
1. fbﬁﬁ@PQHU¢§$%$ﬁm a'l hayiiy 85¥%ﬁﬁﬂpa3terioneric sal t
with an ee of 78% A segghdRzecrystallization from
I sopropyl acetate provided 10. Y of the salt with an
ee 98. 7% nmp 171- 37 25 =7 11.26 (¢ =1 %
sol ution, CHC 3) d 02-2644-PNH M5
(ESI) mz 344. WO 2004/ 099150
PCT/ US2004/ 013360
3S) - 2- Cyano- 3- ( 2-
)propanoic Acid T
cinconi dine salt as nl e 227-part 2.
mp 232-234 (r)C Wen ramygs are used herein for
physi cal properties, such nol ecul ar wei ght, or
chem cal properties, such as chem cal fornulae, al
conbi Rgkdefts and subconbi nations of ranges specific
enbodi nents therein are intended to be includgd. TT§
di scl dd@nek Doirecddensadently G, appYidedthaihBagrd D are not
ication cited or described in this docunent are
hereby i ncorporated herein by reference, inits
enti r Ry.RThdseaskicatkdindepehdently, hdrogepphaloganealkyl of 1-6
t hat - numer ous changes and nodificatigns can be nade
tasrbor aipaiser alkaxe Miodidreattorotems, inventyano.alfioalky; of 1-6

S S ikl catyd W ideHt _NR.R
ol RORT SR ARHG B o E6R, R0 EE (T R or
tW@{ re, intended that the appended clains cover all
suc équi val ent variations as fall within the true

g

spi ri toraRd ansbPe togethes Wity eattiosnatopgs o ouhiclydhey are attached
5 r%uasgtqge% géﬁﬁgﬁ)e ring, the naphthalene ring so formed being optionally

substituted by halogen, alkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon
atoms, nitro, cyano, thioalkyl of 1-6 carbon atoms, aryl, alkylthio of 1-6 carbon
atoms, CF,, -OCF,, -NR.R, or hydroxy;

5 '8’

hyl - 3- ( 1- napht hyl
érated fromthe

R, is hydrogen, alkyl of 1-6 carbon atoms, arylalkyl having 1-6 carbon

atoms in the alkyl moiety, alkenyi of 2-7 carbon atoms, cycloalkylmethyl of 3-8
carbon atoms in the cycloalkyl moiety, arylalkoxyalkyl, alkoxyalkyl,
dialkylaminoalkyl having 1-6 carbon atoms in the alkyl moieties, or Het-alkyl

having 1-6 carbon atoms in the alkyl moiety;
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What is clainmed is: 1 A conpound of formnula I

having the structure Rg 31 D\ 1 R Rla R wherein
w@2@adods@ar e i ndependently CH or N, provided tPer/URoasn0l3360

D are not both N, RlL, RI®9-R2 are each,

i ndependent |y, hydrogen, hal ogen, alkyl of 1-6 carbon

at ons,

al koxy of 1-6 carbon atons, nltro cyano,

thloalk abon ato th|o of/ 1;
éﬁ Sr% ‘@ oKy or\jgﬁ/ A
and R2 toget her Wi carbon atons to whi ch they are

attached forma nzene ring, the naphthal ene
ring so forned_bgin op{}onally substituyted by
hal , al kyl of\_1-/6Ngarbon at ons, /al )‘}f 1-6

Cﬁr@wonﬁ, nitro, tyano, thi oal Nyl o
atoms—~aryl, alkylthi®® §f 1-6 carbon atons, CF3/
- OCF3,

6 carbon

-NR5R6, or hydk y R3 is hydrogen, al kyl of

1-6 carbon atons, arylal kyl having 1-6 carbon atons
in the alkyl noiety, alkenyl of 2-7 carbon atons,
cycl oal kyl met hyl, of 3-8 carbon atoms in the

cycl oaVky 1\ m)l elly /ar yl al koxyal kgt=\ al koxﬁ/al y

di al‘k_ a \Qavy g:1-6 caNbonNana’rscl "al kyl
noi et| es, or Het al havi ng car bon atorrs in the
al kyl noiety; WO 2004/ 099150 PCT/ US2004/ 013360 -159
R4 i s- NR5R6, - ORG, NOA Na NNA-N+NA O-~v NH
-N O N Na -No=o |

oD - D% ~OL

—N \/R7 /'/\IR7
7\ PR ~
ﬂ —N \ NH

or A, wherein any phenyl ring in Ry is optionally substituted with Ry;
R, and Ry are each, independently, hydrogen, alkyl of 1-6 carbon

atoms, aryl, arylalkyl havihg 1-6 carbon atoms in the alkyl moiety, Het-alkyl
having 1-6 carbon atoms in the alkyl moiety, hydroxyalkyl of 1-6 carbon
atoms, dihydroxyalkyl of 1-6 carbon atoms, or cycloalkyl of 3-8 carbon atoms;



OO0 , -NNCH2 CNQ HGCN-; -N\-/ NCOR3 OH ~-~
OO0O11 0 -N\-~NC-N-NA ~-NQA-N/ 1 OHH/

WO dbow/od#is0 R7 - R7 CPNH H -N or A, wherein any PEETF1004/013360
ring in R4 is optionally Hibstituted with R7; R5 and
R6 are each, independently, hydrogen, aI kyI of 1-6

CATUR i BYCor, P baroin i) Ry 0¥ b, EarbBRRABE! Hafogen,
rg{rgn%yan3> %h@nﬂlokdﬁ(%%aﬁpéfq Ety éowc?élkwloqufsba@o@aamis CF,,

roxyal carbon atons, or

(%c'%j . kyl of 3-8 carbon atons; WO 2004/ 099150
70S2004/ 013360 -160 R7 is al kyl of 1-6 carbon

?;gHER %:ég %ol]:df- b}gﬁelm"glam;atorrs, hal ogen, nitro,

, g .
o boh intHEogRmSYeIIR GhesS tabPE Hpin SR bikd havifig 1-6
8@1088%18\%%2@ ‘%n‘ékéﬁ( VSABOSIRGKy FICibs, kdibikgfandnBalkslr baving 1-6

having 1- 6 carbon

edroph ahmdlsallrkdia? ﬁ’qkybm'l@gtlesm gqykyHgﬁn hgérqupfkm%@'anG carbon
S SRR 5 B BT ALAIRR P 1.6 iroon atoms

thr the Gl Aoistyo BBy lalkgl hanling 1 - Gwaanm)g! ﬁom@artbg@"@d m@ety, or

in the al kyl noiety, arylalkyl hgying 1-6 carbo
in the alkyl noiety, or . W W ,g n atoms

Z
W is aryl, -Y-aryl, or Het or -Y-Het;
Y is -O- or -NH-;
ZisOorS;

Het is a saturated, unsaturated, or partially unsaturated heterocyclic
ring or ring system having 4-12 ring atoms and 1-3 heteroatoms selected from
N, O, or S, that may be optionally substituted with 1-3 R, groups;

aryl is an aromatic ring or ring system having 6-14 carbon atoms in the
ring or ring system, that may be optionally substituted with 1-3 R, groups;

with the proviso that at least one of the R,, R,, or R, groups is not

hydrogen;
or a pharmaceutically acceptable salt thereof.

The compound according to claim 1, wherein

4 18 -NRsRg, -URg, ™ » T / ,or — —A
/

A is hydrogen, aryl, or Het; or
a pharmaceutically acceptable salt thereof.

The compound according to claim 2, wherein

. / \
Rzis —N A ,or —N N-A ;and
__/



Wis aryl, -Y-aryl, or Het or -Y-Het; Yis -0- or

-NH; Zis Oor S, Het is a saturated, unsaturated,
woroopasdis@l | y unsaturated heterocyclic ring oPCTURZY04/013360

system having 4-12 ring -at6dirs and 1-3 het er oat ons

selectedfrom N, O or S, that may be optionally

substit wWth 1- E_{ﬁgroups aryl is an aromatic

ri ngpols M @9%5%%05 t’n% 6-14 carbon atonms in the

ring ao;:)hér'rr%e‘wébmcé hblessaltieenadfi onal | y
substituted with 1-3 groups; with the proviso that

at least one of the Rl, Ria, or R2 groups is note

dr I Ingg i1CalHeyeidccept abl e sal t
% %rggoungac% {n%glg‘n 1a®}<ﬂor%lll ng to claiml,
wher & anB4 aee CNR5R6, -OR6, -N A, -N A or -N N-A

;and A is hydrogen, aryl, or Het; or a
pharmaceutically acceptable salt thereof. 3. The

W%@uﬁ&%ﬁéfm%@c@miWMIcmrei nR4iis -NA, or
2004/ 099150 P /USZ 4/I9plrgsgr90at'e'

1(;1 gthys2-syenegel?, o-dimethoxyPhgayl)-gi1 1ap

et gt B e el e L b R

5. Thethgbﬁqavand—f%akéc@hmatl”gllamlrlﬂ)rahﬁ?ﬁi}dl 3-khingp .'y'mr%mnoate
2_ cya t% 61? gcyéno F\QS%%@B@PQ &nf?hér@:nﬂaﬂ‘ﬁxm BME?\W&Bé@r@c@ate
2 CyaQEPnyﬁﬂc@raﬁolﬁ chisepephgptyen i 33-( 1-neabiiipropangstoat

5 cy anthb2icyaparia hylimethoyphERyB-d-RaP HaYIRRPRTS3S;
anoat gtha, :ﬁ}éh %’-@Bftﬂn{étﬁé(ﬁﬁ@hylg%l-m Ba;{)rﬂhyl)propanoate

(tr|f r opanoa

h |
2- cyatat Bute- L oo En Sy 2 SRS BYhn oat henyl

eth
Qrmﬁ)@t% (2, 4- di met hoxyphenyl ) - 3- (1- napht hyl ) pr opanoa
te; HYY b- czyano -3-(2-methoxyphenyl)-3-(1- -naphthyl)propanoate;

t2 e: - are]a(t)hy? (I(\’R 85853“2 r{g/%h oxg ?&1 ; néfckz)xyph%}wyﬂ?\’:p-m ngb%my%?db%oate
tert-butyl 2-cyano-3-(2-isopropylphenyl)-3-(1 -naphthyl)propanoate;
tert-butyl 2-cyano-3-(2-methoxyphenyl)-3-(1 -naphthyl)propanoate;
tert-butyl 2-cyano-3-(1 -naphthyl)-3-[2-(trif|uoromethoxy)phenyl]
propanoate;
ethyl 2-cyano-3-(1 -naphthyl)-3-(2-nitrophenyl)propanoate;
tert-butyl 2-cyano-3-(2,6-dimethylphenyl)-3-(1 -naphthyl)propanoate;
tert-butyl (RR,SS)—Z-cyano-3—(1-naphthyl)—3-[2—(trif|uoromethyl)phenyl]

propanoate;

tert-butyl (RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1 -
naphthyl)propanoate;

) ethyl (SS)-2-cyano-3-(2—methoxyphenyl)—2—methyl-3-(1 -
naphthyl)propanoate;

() ethyl (R,R)—2-cyano-3-(2-methoxyphenyl)—2-methy|-3-(1 -

naphthyl)propanoate;



tent-butyl 2-cyano-3-(1 -n aphthyl)-3-[2-(trifl u o
rom et hyl) phenyl] propanoate; ethyl

WQ2anamasB- ( 2- met hoxyphenyl ) 3- (1- napht hyl ) pr op&ru§1064/013360
et hyl 62 -
(RR, SS) - 2- cyano- 3- ( 2- et hoxyphenyl) 3- (1- napht hyl ) prop
anoat e; tentq@g?g 2 o othyl]-4-
2- cya H‘yé (2- ép%/%%%% g1e(tl'1\ W&%’ﬁpw 55?8’5@%8'&1& y
gent é)utyl t he 1- ht hyl t

c ano na ropanoat e;

cooYash P@%%XQ’ BosA 2. cyano-3 Bimethoxybharii S Haphthyl)
Wﬂé) 3-[2-(tri fI uor onret hoxy) phenyl ] propanoat e;

2- ciai@f—ﬁu(}d- napht b¥R)S3)-2zyanorBshrisepr)pippembplencthyl-3-(1-
t - but yl )
@%gbgwbpézwpgi%i nmet hyl phenyl ) - 3- ( 1- napht hyl ) pr opanoat

e, tesfpotgyl (RS,SR)-2-cyano-2-methyl-3-(1-naphthyl)-3-[2-
kR_R, SS) - 2- cyano (1- naphthyl) 3-[2-(trifluoronethyl)p
félﬂypqom@hmémil@mwma teut v

(RR, Sﬁ‘gﬁpgﬁano Si(/e;é,?@; Qgyﬁgp.@.&,é:cﬁm%mﬁyﬁér?gnﬂé:methyu-3-(1-

napht hy ropanoat e
OSShtrﬁll)p;&pmnomeé 2- met hoxyphenyl ) - 2- net hyl - 3- ( 1-

ht h te, I
(R R BBRD 000 Re D7 R - eranar ry2-methpxyphenyl)-3-(1-
ﬁa gtHyP }d}jm[@at e; WO 2004/ 099150 PCT/ US2004/ 013360
e

R SBTbub) ARR 258 2-eeerahsnan)id eyaneB ey ety elyeny))-3-

{(kﬁag@?@ﬁ@@’a‘rﬁ E(r:]zlano 3- (2- nmet hoxyphenyl ) - 3- (1- naph

t hyl) terpbuhdndBReSS)-8+(@-trotmdbenzyl)-2-cyano-3-(2- methoxyphenyl)-3~

R, SS) - 2- 2- | ph [)-2-nethyl-3-(1-
CoRP RS ant bty ) S
(RS, S@rBusyan RF?S@IZh?d] cﬁio(obéﬁ@pl)lzﬂWéno?SI(Z-methoxyphenyl) 3-

&trlfl uororret hyl ) phenyl ] pr opanoat e; tent - but

Roaghshybpespatieate; 2, 6- di net hyl phenyl ) - 2- net hyI 3-(1-

RR SHRERRRROSS R 4 Bb: 20 Bldichiorobenzylya-(2smefhoxypheny)-
ﬂa(dhmdrgﬂtmxdbmpaanam;;

ethyl (RR,SS)-2-cyano-3-(2,4-dimethoxyphenyl)-2-methyl-3~(1-
naphthyl)propanoate;
tert-butyl (RS,SR)-2-cyano-2-methyl-3-(1-naphthyl)-3-[2- -

(trifluoromethoxy)phenyllpropanoate;
ethyl 2-cyano-3-(3-methoxyphenyl)-3-(1-naphthyl)propanoate;
ethyl 2-cyano-3-(4-methylphenyl)-3-(1-naphthyl)propanoate;
ethyl 2-cyano-3-(2-methylphenyl)-3-(1-naphthyl)propanoate;
ethyl 2-cyano-3-(1-naphthyl)-3-(2-naphthyl)propanoate;
ethyl 2-cyano-3-(4-fluoro-1-naphthyl)-3-(1-naphthyl)propanoate;
ethyl 2-cyano-3-[4-(methylthio)phenyl]-3-(1-naphthyl)propanoate;
ethyl 3-[1,1"-biphenyl}-4-yl-2-cyano-3-(1-naphthyl)propanoate;
ethyl 3-[1,1'-biphenyl]-2-yl-2-cyano-3-(1-naphthyl)propanoate;
ethyl 3-(4-chiorophenyl)-2-cyano-3-(1-naphthyl)propanoate;



tert-butyl (RR
SS) - 2- (3-chl or obenzyl ) - 2- cyano- 3- ( 2- net hoxyphenyl ) - 3-
w@ omaphshyl ) propanoat e; tent=butyl PCT/US2004/013360
(RR SS) - 2- (2- bronpbbenzyl J 168 cyano- 3- ( 2- met hoxyphenyl ) -
3- (1-naphthyl)propanoate; tert-butyl

e P

(RR, 2-(2,6-d ol3e hyphenyl)ze 3-(1-
nyl)ﬁgylzﬁfﬁthyf)propgﬁgﬂ eqtzlzﬁl)y(ile1 YoRonypliEmpang:

mmtﬁsﬂ)prgpav@at@ 3-(2, 4-d
| met hotﬁyche”y' ) (%?F‘é‘”%@lé C§ér(ol:zﬁﬂeﬂﬂ/ﬂlﬁt[gy(méihﬂmﬁmw'&(1'

tfrtf prapapleaﬁre-Z met hyl - 3- (1- napht hyl ) - 3- [ 2-
(2 Cy ol SR %%Qﬁﬁéﬁﬁ%"@ﬁ B0k 2mBHIF S opanoat e
géﬁ%hxlgprgp?nmc acid 3 (1-n

th I henyl th t
et hyl (RR,SS)-2- cyang 3p(2 |sgp20pylphen % ? Q{Lgllpé? anoat €,

l phenyl) - 3- (1- napht hyl ) pr opanoat e;
B?B%%VQQW%E%@(?%{ napht hyl ) - 3- ( 2- napht hyl ) pr opanoat e;
et hyl (RS, SR) -2- cyano -2-methyl-3-(1-naphthyl)-3-[2-
(tgﬂgor@?rpﬁ}hyl)phenyﬁpropan%? 2&'&3") 3- (1- napht hyl ) pr opanoa

2- Cya(‘/QR%.{];ﬁzm%Wiic%ﬁé-@ﬂ@ﬂwelh@cybhen?lm -yl ) propano

at e;

hapbtnyr)prqnaqnomwdz cyano- 3- ( 1- napht hyl ) pr opanoat e;
et hyl -3-(2-isopropylphenyl)-2-methyl-3-(1-
3-[1, 1GH‘QPB'IJ1enyI ] Z)Sf\’%)c anog’%zllsr?gphth@ )pyr)opanoaty (

‘f—’la httyplopanoate;
4- ch?Zs R

h ) -2-
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(R,R)-3-(2-methoxyphenyl)-2-methyl-2—{[4-(2-methylphenyl)piperazin-1 -
yllcarbonyl}-3-(1-naphthyl)propanenitrile;
(S,S)-3-(2-methoxyphenyl)—2-methyl-2-{[4-(3-methylphenyl)piperazin-1 -
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(S,S)-3-(2-methoxy-phenyl)-2-methyl-3-naphthalen-1-yl-2-[4-(3-
trifluoromethyl-phenyl)-3,6-dihydro-2H-pyridine-1-carbonyl}-propionitrile;
(8S)2-[4-(4-chloro-phenyl)-piperidine-1-carbonyl]-3-(2-methoxy-
phenyl)-2-methyl-3-naphthalen-1-yl-propionitrile;
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-({4-[3-
(trifluoromethyl)phenyllpiperidin-1-yl}carbonyl)propanenitrile;
(RR,SS)-3-(2-methoxyphenyl)-2-methyl-3-(1-naphthyl)-2-(piperidin-1-
ylcarbonyl)propanenitrile;
(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanamide;
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hOXﬁﬁwggfﬁq@miﬁeé met hyl - 3- oxopropanenitrile;

(S)- 3<mss) Pkdyano-N-methoxy-3- &2 -methoxyphenyl)-N,2-dimethyl-3-(1-
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(2S)-3-[4-[4-chloro-3-(trifluoromethyl)phenyl]-3,6-dihydropyridin-1(2H)-
vi]-2-[(S)-(2-methoxyphenyl)(1-naphthyl)methyl]-2-methyl-3-oxopropanenitrile;
(2S)-3~{4~[4-chloro-3-(trifluoromethyl)phenyl]piperidin-1-yi}-2-[(S)-(2-
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(1-naphthyl)propanoyl]piperazine-1-carboxylate;
4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]-N-(2-methylphenyl)piperazine-1-carboxamide;
4-[(RR,SS)-2-cyano-3-(2-methoxyphenyl)-2-methyl-3-(1-
naphthyl)propanoyl]-N-[2-(trifluoromethyl)phenyl]piperazine-1-carboxamide;
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quinolin-3-ylpropanoate; and

pharmaceutically acceptable salits thereof.

A pharmaceutical composition, comprising:
a pharmaceutical carrier; and
a compound according to any one of claims 1 to 6 or a |
pharmaceutically acceptable salt thereof.
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%’l‘{eﬁnﬁ panoyl ] pi perazi ne-| - car boxam de;
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(SS, RR) - 2- cyano- 3- ( 2- met hoxyphenyl ) - 2- met hyl -
(qui noI i n-3- yl)propanoat e;
3- (2- met hoxyphenyl ) - 2- et hyl - 3- qui nol i n-3-yl -2-({4-[3-
A prqq@grfgh@fepgarm@ﬁympound of formula | as claimed in claim 1 which

| i Netd = emtrlle nmet hyl
%?@ﬁﬁ%%b;%t%p JC@SQP%K JOXY thyl) 3- ( 2- et hoxyphenyl
YaB- dgeactiid acﬁn}pqnmdmfrfoanela and pharmaceutically
acceptable salts thereof. 7. A pharmaceuti cal
conposition, conprising: a pharnmaceutical carrier; and
a conpound accordi ng tRsany Nains | to 6 or a
pharmaceutically accept a\l t her eof .

Ar
wherein Rg is as defined in claim 1 excepting hydrogen and Ar is a
group of formula (A), (B), or (C):

/v\

where R1 ,Rz and R4, are as defined in claim 1;
with a compound of formula Ar{MX wherein Arjis a group of formula
(A) or (B) providing Ar and Ar' are not both of formula (A) or (B) to give
a compound of formula | wherein R, is ORs where Rs is defined in
claim 1 excepting hydrogen and R; is hydrogen;



WO 2004/ 099150 PCT/ US2004/013360 -169 8. A nethod of

treating the inflammtory conponent of a di sease,
w@ommpndesmg the step of: adm nistering an ef f BCT/US®04/013360

anount of a conpound accoridOng to any one of clainms 1

to 6 or a pharmaceutically acceptable salt thereof. 9.

e erein said disease is
WF ccetitis ?hmpgvaaﬁ‘i%mwet. g of
atheroscler03|s nyocar di al farctlon, congesti ve
heart failure, |nflanna¢gny Ndi sease, arthritis,
type 11 di abetes, and autoﬁhnun di sease. 10. The
met hod of claim9, wherein sabd\aut0|nnune di sease is

mul tiple sclerosis or rheundtoi darthritis. 11. A

process fOVWI’FHréihaR'gng\raaHQ”RPléPéi & d%ﬁﬁ@&"a’bdveaﬁrowdmg Re is
claimed in claim| which conprises steps (a)-(

(e), OMher lban(yproges vitaen shylatinecagsstied | FomhalorHat where L is
O croa ol doup e 81k B8 defirdd il dibetifthybirogen to

(B), aive é:):orresporRﬂn@]:angbdami ?fﬁormADa (33 ﬁéﬂ)ed/\lmeclamgd
an i g are as ed ipn claiml1; with a compoun
E‘?Z) fo?‘ﬁrﬁywqw @I*H'WF% s a group of fornula (A)

or (B) providing Ar and Ar' are not both of fornula
(A) or (B) to give a cqgpou d8f<=formula | wherein R4
is OR6 where R6 is definedoin Yclaimil excepting
hydrogen and R3 is hydrogen; 2004/ 099150

PCT/ US2004/ 013360 -170 Ar{ “Ar

wherein Ar, Arq, Rz and Rg are as defined hereinabove providing
Re is other than hydrogen, to give a corresponding compound of
formula | wherein R4 is ORg where Rg is hydrogen;
(d)  reacting an activated acid compound of formula:

R
5 .
Ary” DAr

wherein Ar, Ary, and R3 are as defined hereinabove,
with an amine of formula HNR5R,



(b) alkylating a compound of forrmula: 0 R6, =N Ar(

Ar wherein R6, Ar, and Ar are as defined above
w@e@niogiisg R6 is ot her than hydrogen, w th anPCT/US2004/013360

al kyl ati ng agent of fornul-d7R3L where L is a |eaving

group and R3 is as defined in claiml| excepting

hydr ogen to give a correspondi conpound of fpormil a

| as def in clai (c) hydr 6J¥2|ng a”_éster of

fornul a R610 ON N/VVAAr erArf A NArtNTR3 and

R6 are as deflned herabnabove provi di ng I's other

t han hydrogen, to gt @@r respondi ng conpound of

formul a | whererrNR4 | V\,here R6 i rogen (d)
re% ng\an activa ani d compound_¢ @g

N _TAZAr wherein Ar Arl, and R3 qre eflned
her ei nabove, wth ane of formul a HNROSRG6, WO
2004/ 099150 PCT/ US200480%3360 -171 -NO-A I-N ~~-A

-NA" -NMNNA ONH-NJ O -ND=O, N, -N\ KJ O -N
I CH G N_% NJINCH C11 -No

/\ VAR 0
—N  N-CH—C-N 0 | N N—cn __”__NO ,
./ _/ N, 2—C

|
.
.
| I
é? o

or

(e) reacting a compound of formula

0
Rong A =N
wherein Rg is as defined hereinabove excepting hydrogen, in
the presence of strong base with an halide of formula
ArsArCHX
where Ar and Ar; are as defined herein and X is halogen to give
a corresponding compound of formula | wherein R is hydrogen,



12.

O ~-~O0OO0ORs OH -N-MW A-NQA-NI \ OHH/ -NNH
-NR7 Rf H-NNHor (e) reacting a conpound of

wo oroaheso 0 R6- O k~=N wherein R6 i s as defi nePlCT/US2004/013360
her ei nabove excepting hydrofen, in the presence of
strong base with an halide of fornmula ArlArCHX where
Ar anq)rArt are as defined herein and X is halogen to
give a correspondi ng conmpound of forrmula |I wherein R3
i(§ hydoogerting\® &iripo08d IGT0foElIdIS23046AE386A claik? 2- having a
or (f) convert'bn a gogggound of, fornmula | defi ned
in cl 4PAFYVELSY ﬁ@tuﬁn rHQHP| O S#EL G\ R difeygpt giompound of
site tfgrAleg; a different conpound of fornula I; or
(g) converting a conmpound of forrmula | to a
phar méfeuti cal ly acceptable salt thereof. 12. A

A6 chahraE AR  ReRhoute) RE RS § 5 BoRfndkBRiEnY ftentabie

cl ai mshltdhe®abfr a pharmaceutically acceptable salt
t hereof; and extracting said ephedrine, cinchonidine,
or quinidine salt with solvent; to forma

A BRdcRRE | @({,mwgﬁgqhggﬁgé erer of a conpound of claiml
or 6 forming a ephedrine, cinchonidine, or quinidine salt of a compound of
claim 1 or 6 or a pharmaceutically acceptable salt thereof; and
extracting said ephedrine, cinchonidine, or quinidine salt with solvent;
to form a substantially pure enantiomer of a compound of claim 1 or 6.



