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Vitronectin Receptor Antagonists FI ELD
OF ‘THE I NVENTION 5 This invention relates to phar maceut ically
active conpolt¥R&4¥37ch inhibit the vi tronectin recept oF CHY§PU5E? -
useful for the treatnent of inflammati qgrpgancer and cardi ovascul ar
di sorders, such as atherosclerqQsis and restenosis, and di seases wherein
bone resorption is a fact d't'°"e%‘l?c‘??°%°’o"§‘fa§8'ﬂ8f osi s. 10

BACKGROUND OF THE | NVENTI ON Integrins are a superfamly of

cell adhesion receptors, which gpigepdR WMON gl ycoproteins
expressed on a varjiety of cells. These cel] surface adhesi on receptors

include > gplI'BW quam( lates 19 RSATREGEFALY SERY5CBmpoUat+hieh inibit theh
vitronectin r eirepdn fecepiin endfardusefobipethe treatment peim@phmationpdahderand |1 a i s
expressed on Eﬂ&o&k&ia?hﬁ&rdéy kA GE ath@b1eFRAIaA x%?texmsi@ta?h 8is ﬂé&gﬂx‘%ﬁ% bogd 15
and the formation, of em)statlccot at the site T) I ng wound.
Philips, et af°5°’P“°“‘safaE§P’088 as OSiEROrOSS) 831, The vitronectin recept or
[err]3 is expressed on a nunber of cells, I ncl udi ng endot hel i al

snoot h nusgl e, osteocl ast, mkgmwbbq}[@mm it has a vari ety
of functions. The {err]BS recept Qr Xe@gﬁssed on the }ﬁérrane of ost eocl ast

cel I's nedi ates t helntegrins areaguperfagily of cell aghesiop secpmtors.gv HEATERERex, a key
step in the belyeoprasmrespresed proaaetg of ¢lls SThefxell s@facahdhesich refipwirs mﬂhhm

1987, 262, 77Q b/ﬁIaﬁ(ﬂ:%%ﬁ f@ﬁ‘ﬁ{:@%ﬁnaéeﬂg,@%vﬁi‘dﬁ@éﬁ'r%@ptmnfheﬁbnnogéhesorpt'On
ecept or ed on hynan aortic snpoth

i s osteoporosils. e

muscl e 51 BRI b XS on ARG e 0l SO PRElt SEESBURRS S i ch
can | ead t16 r esttbefosnaionbf adremostatic clqy et tbeisiwwé o biseding vorvad.\Plaliygyi epl.ast y.

Brown, et al. pidol! hegVaseH! fhe Vieshectini8Rfwrls, Bﬂ@&ﬁressed on amﬁ\%} bdnal 1y,

Brooks, et al,, B’% 79 11?7 has sheﬁgn at_an [err]3 ant agonl st is
able 25 to fIF Fé“dt"g!ﬁhaj 'smgth guwisgle, gstegelasty éi"ﬁ%fc&lbsoﬁl"o@f‘ﬁ 't(S‘f‘s YRS geni c
bl ood vessel sof fiatigns. The a.B, sgeptersxpriwsed dyl theiembranewdf pstenshasticels metiagttr  woul d
Egng: (raf ul i n baRabd &Q)st%c?ﬁt%?@tﬁe boifé%lgﬁcfae léeey step P&k S&Q(?ésgﬁa'uén pr?geﬁr 2%3?' tsoand
three dif P& eft? {ﬂBé"é clThﬁ'é* Lo ?&eﬁé @Hgfaé‘ ﬁmﬂ%?'é’r“i‘]‘s“’érl?a"‘[ err].

Horton, et al resorptiqn is gsteopsrpsis. Fe kgl recep@oexprepsed off hyman aorticjsm@oth musileds

fibronectin aeehs\ﬁxearae@ ﬁ:@& hﬁgrat{oﬁ kdtd anid&Glﬁ. @prb&w@umah fad 1o stdroflea¥eks .
including fib nectin,

nogen, 0
von W I ebr anaeﬁﬁt?‘}i@f‘&f’m"?ﬁ% %ﬁ ﬁmé‘ﬁ’de‘ ol i ‘S‘Eﬁﬁ‘?‘g&é d%)p %’tzél #rl [err]
binds vitr oneﬁdﬂlﬁonaﬂwmk@ rebﬂeéw rl”%c?%ﬁtl@rhapehqu thraen Gefgantegapishis able t o

be invol ved i ko grembte aARPR &Ekx&nfbyandé&hg %éggﬁ opﬁgiogénmﬁ&od ve&exk Uﬁsdag

| Bi ol
S e T %Ylgmrﬁ"'hfﬁ@ﬁp%?& e Segtal In £k dlispset, soch af o

Brooks, et al osteqpoiosinagestendsiapd ca@er; 569. This integrin is expressed on
bl ood vessels in B cRE e @pRIH naW kit th R4t Ro thRldldiffiRint inkkghid, MBI ski n.
-1- designated a8, 0,83 and ayBs. Horton, etal., Inz. J. Exp. Pathol., 1990, 71, TA1. 0By
30  binds fibronectin and vitronectin. 83 binds a large variety of ligmds, including fibrin,
fibrinogen, laminin, thrombospondin, vitronectin, von Willebrand's factor, osteopontin and
bone sialoprotein I. a,,Bs binds vitronectin. The vitronectin receptor o, Bs has been shown
to be involved in cell adhesion of a variety of cell types, including microvascular
endothelial cells, (Davis, et al., J. Cell. Biol., 1993, 51, 206), and its role in angiogenesis
35  has been confirmed. Brooks, et al., Science, 1994, 264, 569. This integrin is expréssed on

blood vessels in human wound granulation tissue, but not in normal skin.



The vitronectin receptor is known to bind to bone matrix proteins which
contain the tri-peptide Arg-@y-Asp (or RG) notif. Thus, Horton, et
al ., Exp. Cell Res. 1991, 195, 368, disclose that RGD containing

peptides and &fpsyMshsyvi tronectin receptor antibody (23CRridd
dentine resorption and cell spreading by osteoclasts. In addition, gg?i

al ., 5 J. Cel | Bi e vittadeqdin r¢ceptor ig griogvndd bind tpchone mpfrix peotefiris athich |cmta1athsnake
venom pepti de Whi-peptide Arg-Glf-A8$ @r REDY RtifRGRus muane@,x .izﬁp el PRYs €1991,1704)i bi t or
of bone resor pt géoy; céilscr?osg Ith%?k'&D-(%:gtlnngirngPe%lges and an zb tl-vr%ro ectm rece?tmbanF %ﬂént of

osteocl asts to Co e een arscove ¥ certain
conpounds are pEBERxinkibihdastinegesorrion aggcell SPfeﬂdm[géb'P}te%héFs[féraflt}ltl‘P'e&ﬁQteb#ls. I n
particular, 5t hacellBes 1990, 9¢0\RI3Aiclosa that ehlRtaGn 304K denond fpilde whidkDr € pot ent

inhibitors of the, vit rece nt fibripoaen rec
SUMVARY OF THE f ﬁm %ﬂeq“"“cgqs B {PE’%““ °P€°é‘ﬁt""s8 HP%'%’r‘rﬁ?s“%‘é“g‘ef:eoﬁ‘Sounds

of the fornul a {Mhibityaitaghment ofipsigoqhastsés bamet er |, whi ch have
phar macol ogi caI act i ithhsholvker digovendd thit tértaih dmpbdn@s t péterd amibiters of @6 ept or

and are 15 %f Iygl an!i B l§ h‘ cehﬂéﬁaimmcuﬁi it hg%]ée@gg;g{okggd thit %G d:omgst?\ds are .

car di ovascul ar or det's erosi s an enosi s, and
di seases whdPei MoBdRtentiakibifgst of dbe vitsongetingeqepter thap thefibrinogen recepters t eopor osi s.
This invention is also a pharmaceutical conposition conprising a conpound

according to fornula (1) and a RPREVIRR %ﬁ'fﬁh'lﬁv‘\%ﬁﬁ?ﬁ 20 Thi s

invention is also a nethod of treating diseases are nedi ated by the
vitronectin recept or Thip anmawqwmsama@wémfthetfhr@u&dnpé)dﬁersbeéhermmfyr
i nvention are usvafch ha\ife(pharmacologlchl’dé&htyrfgrtﬁéhlﬁbiﬁ%ﬁbﬂh@ﬁh&ecli@&&c@ﬁ@ﬁdnﬂ are

i nflammat i 0R5 C@Qﬁﬁﬁﬁn :ﬁ@ﬂea%&?éﬁgfza%%ﬁ 'cﬁthPa% cardiovascula %gorgérls %E]chlag a

factor, such as osteoporos
DETAI LED DESCRI beffmlmsw and restenosis, and fisagesiwhorsinciopmresasption isadfactoroipel as
conmpounds whi chosesporzsis.e pot ent inhibitors of the vitronectin

receptor than the 1k Bogy SR80 bRimackichi doEERdnWimbAY 38k POUNCS
(()]; ) f %rer::l le%?fgld)mg to formula (I)Sand a pharmaceutically carrier. ﬂ% ?‘
2

20 This invention is also a method of treating diseases which are mediated by the
vitronectin receptor. In a particular aspect, the compounds of this invention are useful for
treating atherosclerosis, restenosis, inflammation, cancer and diseases wherein bone

resorption is a factor, such as osteoporosis.

25 DETAILED DESCRIPTION

This invention comprises novel compounds which are more potent inhibitors of the
vitronectin receptor than the fibrinogen receptor. This invention comprises compounds of
formula (I):

30
Y]

wherein:



[err] XisCRR ,NR ,OorS Yis CRR, NR Oor S

5 ‘ Ais H bhalo, -ORerr], -SRerr], -CN, -NR[err]R[err] - NQ2,
-CF3, -S(OrCF3, -CO2Rerr], -COR[err], -CONR[err] 2 - C[err]alkyl
-(err]al kyl wosyasgfrerr] 6al kyl -Het, -Clerr]alkyl-Cferr]cycl ae‘i'/k)}bsuoszsz
-S(Oferr]Rerr], R¥is OF CHZN(Rf)Z; Rlerr] is

- err]al kyl - Het -, -Cferr]alkyl -Cerrjal kyl, -H -CN, RTC"IZC"|2, -CCH

or, -S(O kRg; 10 R’ R2 is jerr]
Wis-(CH U Ui Co CO,
CRor 1], O =CR b1 1] 1 S(O Ler P oy {r]\/&?;gl%‘g%ﬁ@ g
CR[err](CR[err])CR[err 20,CRg20Rg(CRk) C(O)CR[err] CR[err]C(O)
CONR[err], NR{err]3® é&%d}m @etyo, O(S)O, O S), C(S)NR[err],
NR[err]C(S) S(O)ZNRﬁse(rR’l}; NRIRper$;] S(O) 2 N=N, NR[err] NRg, NR[err]CR[err]2

2NR
gRI[ gr lee %Sor G " AR, hato, -ORER ﬁg -fihl é’hlk-}g ﬁ ?EJ f‘ EIE%lC%f er’r kyl
[ err] cycl oal k;ﬁQ@gerﬂ -galked G K&FAE['%I k-t 'C(Bﬁlk C3-geyJoalkyh -S(
-C(ORerr], osrCHMNRYR err]; _
R! is -Cg.galkyl-Het-, -Cq_galkyl-Ar, -C_galkyl, -H, -CN, -CH=CH,, -C=CH or, -
-S(O)RE;
10 R2is

(O), (Q),
N |
(CR),—W— 2N NR—CR,—W—
/ 2 - 2
b b o
Qy 5@ Q% @
15
H

|/ NY NR—CR,—W — N l N\ (CR%),—W—
(an N _

or ;

W is ~(CHR8),-U-(CHR8)p-;
U is absent or CO, CR&,, C(=CR8,), S(0)y, O, NR&, CREORE, CRE(ORK)CRS,,
20  CR8,CRE(ORK), C(O)CR&,, CRE,C(0), CONRI, NRICO, OC(0), C(0)O, C(S)0, OC(S),
C(S)NRS, NREC(S), S(0);NRE, NRES(0), N=N, NRENRE, NRECRE,, CRE,NRE, CR%,0,
OCRg,, C=C , CR8=CRE, Ar or Het;
GisNR®, SorO;
R& is H, Cy_galkyl, Het-Cg_galkyl, C3.7cycloalkyl-Cq_galkyl or Ar-Cq_galkyl;
25 RK is R8, -C(O)RS, or -C(O)OR;



-3 - Rlerr] isis H derr]alkyl, Het-Clerr]alkyl,

Cerr]cycloal kyl-Cferr]alkyl, Ar- Cerr]al kyl, or Jerr]al kyl -
substituted by one to three groups chosen from hal ogen, CN, NR[err],
OR[-err], SR egphesssers CQ2Rerr], and CON( Rg) 2; ] is
H, Cerr]alkyl or Ar-(err]alkyl; Re is H, C[errTCT’ESSﬁogzr3£

- err]al kyl, HetRGp & Calorliy], H@@o?ﬁé%&’l 6&[7%9404@1&0&&4%1(% Coagalkyl, or
( CHZ) [err] COZRKI@I@E]]{);] substituted by one to threefgfoup Qdmﬂ[nﬂ’foh] h qgéh , CRORRENORASRY,

sel ected from H %@L,{% Ar - C[err]al kyl, err]- 6al kyl , or
C3 6cycl oal kyl - 8[2err 2I‘lalo CF3, CR[err] S(OkRerr], CCR[err]
NO2, N(R[err])?2, 13H NRflPlZ f'@HE’.N(YR[err])Z or Rb and R[err] are

j oi ned togesher to ROsH,&,fhlkA, AF-C falkylBRDE) gyl 3 7c9E104MBA-CE. cA1Kyl, or
non- aromati c Cgé]%gbi gc or heterocyclic ring, optionally SUBS'[I tuted by up
R, anddy

to thre uents chosen from hal ogen, CF3, C [err]alkyl,
OR[err], S(O KR] err R adcBYaes indeperdeptiyrseleppdilrom H, €pigalkyl, Ar-Co.qalkel, HewGgl er r ] ) 2,
cq( NR[ err])2, gurylGriehlgticidalkly)}-2o syl Haloben, EREL OROYO),Rf, CORf, NO,, NRf), err ]

, d d nt ; £
C?fz an Q: ; ﬁo‘?ma)f',é %ﬂ?ﬂg (Lr%llun&) R é;"e ﬁYL]ed P%gg%erqi gurm a%vc or s:nglerT?b ega n one
d err]al kyl, Amqa@‘i’ ?f]nav-Rs?maWr CaéPérql 't EWF%V‘FQWMS[@P‘P']&&Y fubitituted by up to

R is R - C( O) RireeanbstifueA: EIB'sen from halogen, CF3, C;_4alkiRYOR& Std))fkfathf coRkeol] |

-SRlerr], -CN nd\ rl err errj,
-COR] err] : B[I&r d &N gamﬁgﬁ%%@){yronal |y substituted by
halo, -OR[err], - SRPe armﬁ%nevqemly NoneRY, provxded that @more Rase@)of - |
-C2Rerr], -CQ’?[Q’(QPamTQ4E®\IR[err]2 20 aisO | or2;
b isO 1 ons2; R’ r isg 1 or
5. Rris H, Cyoalky &A? (lfé).ﬁa&yl el Gc)%lqalkyl KSpelt g
v isO or 1; Br is R phEDReE cHAORE | y accept abI e salt thereof.
Sui tably, this inveRtisd) halo/fORESSRE,-ON/IMRARK, LNOS cCOPYAREORS -dmRBUCERS | a) :
[err] g i} s N or S
Vi sCR R . NR Qgr @}R 2, or Cj. 5a1¥‘§]%5§dn911y substituted by halo, -ORS, §Rk ClgRl ER", |340
-4 - -CF3 R'§(0);~, -CO4RE, -CORE or -CONRS,;
20 ais0,1or2;
bis0, 1 or2;
kis0,1or2;
ris0,1or2;
sis0, 1 or2;
25 uisOor 1; and
visOorl;

or a pharmaceutically acceptable salt thereof.
Suitably, this invention comprises formula (I) compounds of formula (Ia):

A
Y o
X

(Ia)

30

wherein:
XisCRR,NR', OorS;
Y isCRR’, NR’, OorS;



is H halo, -ORerr], -SRerr], -CN, -NRerr]Rerr], -NO®, -CF3,
-S(Or CF3, COZR[err], -COR[err], -CONR[err]2 -C [err]alkyl,
-Cerr]al kyl - -Cerr]alkyl-Het, -(ferr]al kyl-Cerr]cycl oal kyl,
-S(Oferr] R[eNq29/45927 or CH2N(R[err]) 2; R eraius®n/os23z
-Cferr]al kyl - Het - 'AQE‘?{VEJ]@' dﬁ(i -$Ks, -0, N@kkorN@‘( %?;S'@)f&)%r .rddzkg?.cokg, '

(C:_ISR[ err])[er rFOUBEUQR[@H]] pliyl-Ar, -Co galkyl-Het, -Co.galkyh Gasecaeleni, -S(O)ERS,

CRlerr]2, C(=CrRr€HpN®N»; S(Ok, O NRlerr], CRlerr]ORerr], CRg(ORk)CRg2, 15
2 ORk N CO,

R e i T i S ey

NR[err] S(O 2 N=N, N NN-'{[err] NR[err]CRlerr]2, CRerr]2NRerr], CR err]20

%

OCRerr]2, (Jerr]C, CRerr]=CRg, Ar or Het; Gis NRe, S or
o} R[err]H"’ Hg Clerrlal kyl, Het-Clerr]alkyl,

C3- 7cycl oal kyl err]al kyl K Rk is Rerr],
C(O;:)F/{[err] yorCEC(C)%CR[)e/rr Aﬁ_%ﬁ_]éﬂ _x'lw'Rrerr] isis H (err]alkyl,

Het-C[err]aI kyl, Clerr]c oaIN<yI Cerr]alkyl, Ar- Cferr]al kyl, or

d err]al kyl substltut ed by one to three groups chosen from hal ogen, CN,
NR[err]2, ORerr], SR[err]() CO2R err], ?&CO\I(R[err])Z

Rlerr] is H, C[err]al kyl on™Ar-Cferr]al kyl; 25 Re is H,
Clerr]alkyl, Ar-(erfflal kyll, Het-(err]alkyl, err]cycloal kyl -C[ err]al kyl ,
or (CH2)[err] el NN (CR), —W — RONqndNRf-eroR,—anwe—

i ndependent|y sel ectféd fom d err]al kyl, Q\r-C[ r]aI kyl, Het-Clerr].

6al kyl, or Cerr]cycl oal Ry 2 q”err]al kyl , haI@gs$ tr3, CR[err] S(O kRf,
COQ[err] NO2, N(Rf) 2, o’ CO(NRf) 2, CHZN(R[e rj)2, or R[err] amd Rl err]
are joi ned mogether to forma five or six nenbered
-5- rN\\rNR“—CR'z--W—

(s~ NR®

W is -(CHRE),-U-(CHRE)p-;
U is absent or CO, CR&,, C(=CR8y), S(O)y, O, NR8, CRBORS, CRE(ORK)CRS,,
15  CR2,CRE(ORK), C(O)CRE,, CR&,C(0), CONRI, NRICO, OC(0), C(0)0, C(S)O, 0cC(s),
C(S)NR#, NR8C(S), S(0),NR&, NR8S(0), N=N, NRENRE, NRECRE,, CRE,NRE, CR&,0,
OCRg,, C=C , CRE=CRS, Ar or Het;
Gis NRe, Sor O;
REis H, C;_galkyl, Het-Cq_galkyl, C3-7cycloalkyl-Cy galkyl or Ar-Cg_galkyl;
20 Rkis R8, -C(O)RS, or -C(O)ORF;
Riis is H, Cj_galkyl, Het-Cq_galkyl, C3-7cycloalkyl-Cy galkyl, Ar- Cq galkyl, or
C;.galkyl substituted by one to three groups chosen from halogen, CN, NR&,;, ORS, SRS,
CO3RE, and CON(RE),;
Rfis H, Cy_galkyl or Ar-Cg_galkyl;
25 R®is H, Cy_galkyl, Ar-Cq galkyl, Het-Cq_galkyl, C3.7cycloalkyl-Cq galkyl, or
(CH)1 CO,R8;
RP and R° are independently selected from H, Cy_galkyl, Ar-C galkyl, Het-Cq,
galkyl, or C3._gcycloalkyl-Co_galkyl, halogen, CF3, ORF, S(O),Rf, CORf, NO,, NRf),.
CO(NRf)z, CH2N(Rf)2, or Rb and R€ are joined together to form a five or six membered

-5-



aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally
substituted by up to three substituents chosen from hal ogen, CF3,
Clerr]alkyl, ORerr], S(OJferr]Rerr], CORerr], Cerr]Rerr], OH,

NO2, N(Rerr @99,4 NR[err])2, and CH2N(R[err])2; or n'ethqu-@qﬂjsggws;zn
Qerr] Q, Q4 are independently N or C RY, pro vi ded tggl} no nore

t han one of 5 afo"@&“élof Ton-w@ cﬁ'h‘lfy@f of euNocychc ring, opuon ly sﬁsmlug up to
Clerr]al kyl, Ahre@hfb&tﬁt]léhﬂe}ibseﬂfroﬁ[hﬁibge}l@ﬁél O atiyll,-OHf S(O) RF IGORT, COzRf OH,

R' Is R C( O QfR @ H N(R ormct edeﬁloﬂ' hal o, -OR[err],

'S ) Iikﬁfé 2 COR£

or R[ (Ca:ror\l}?[ err], or @{e {4@9946&1?"6?@9?’5‘}15' Q{HS HQ giogiged; a‘wam?]'e ‘hmné E ],
-SR[err], -Q\I,Qlwmdm 10 -CF3, RS(O|[err]-, -C2R[err], CCR[err]

o SNTENTL T R, oo RAL R B ofs Gyconlot Coaulgs | 150 L or 2
Uis O or 1: and R'isR: 'C(O)R'“\‘F(? Ror 1; or a phar maceutical |y

acceptable salt t heme:@H halo, -ORE, -SRE, -CN, -NRERY, NG| (FeCHz8(Qhi-€OpR& eGORHN ar e
phar maceuti cal yc%&?{ Lgau@f‘?gﬂt%hm? satRlidi8d 8 Had QoRe, COHDLEAK ESRAL" INTS,

conmpounds of this |nv casés wherein the conpounds of this

i nvention ARy tﬁ‘ﬁze“%@r UF Opff Q81 240 %t ers, unless specified, this

i nvention includes ais0,1or2ach uni que nonr aceni ¢ conmpound whi ch may be

synt hesi zed and resglyed, conventional techniques. In cases in

whi ch conpounds have uhsaturated carbon-car bon doubl e bonds, both the
cis (2) and trans (E%L8ers are within the scope of this invention. 25

I n cases wherei n conpOuhat; may exi st in tautonmeric forns, such as keto-eno

tautoners, ;sferr] 1oSkiCh as and , and each tautoneric form
is cont errpl at ed as E)EI hg i n¢l uded within this invention whether

exi sting in equili bPisfATdr2ocked in one form by appropriate

substitution with RvisOorl; The conpounds of forrmula (1) inhibit

the binding of oyi%ﬂamg&t‘hﬁlyaa@&pﬁﬁlgglttm 30  containing peptides to the
vitronectin recep or he vitronect

L L CRRLOT Oy
ost eocl asts i nhi bi t &l58dtcieq ‘aé'i‘? iBvepypnaTs PRAEPASEYLSHIYAgerPaRte adqiyqR salts pnd 1o
treat ment @b diceepiees of the compoyvde pfishin inyemion Insasep whesein the compayndseaf ghis wi t h
pat hol ogy, SUC%@&:&%a@%M%ﬂébﬁn&@mm cemers lﬂnﬁs £9editiddl ihisiivention mcludes

I n anot her aspect this invention i qﬁ‘ 9 Sl a1t| bone
formation whi clfach3Bique RAFAFTIS é%mfé’a?fﬁ?%l} B WY eg%f‘\‘fi)oun d°Whi ch causes an -
i ncrease i n ostcemeationaliechaipea sk, cases in Whlchlmmpméwvbm@umeééﬂh‘tﬂr‘@ﬂ’%s a
clear benefit gl 6as ot HRR$Z)HAE (rBisTEL iiMess dréwithifl B s€op©Hlis invention.
- 6 25 In cases wherein compounds may exist in tautomeric forms, such as keto-enol tautomers,
o] OR’

such as )l\ and , and each tautomeric form is contemplated as being included

within this invention whether existing in equilibrium or locked in one form by appropriate

substitution with R’

The compounds of formula (I) inhibit the binding of vitronectin and other RGD-

30 containing peptides to the vitronectin receptor, Inhibition of the vitronectin receptor on
osteoclasts inhibits osteoclastic bone resorption and is useful in the treatment of diseases
wherein bone resorption is associated with pathology, such as osteoporosis and
osteoarthritis.

In another aspect, this invention is a method for stimulating bone formation which

35  comprises administering a compound which causes an increase in osteocalcin release.

Increased bone production is a clear benefit in disease states wherein there is a deficiency

-6-



of mneralized bone mass or renodeling of bone is desired, such as fracture

heal i ng and t he prevention of bone fractures. D seases and netabolic
di sorders which result in |oss of bone structure would al so benefit
from such trewDemas927 For i nstance, hyperparat hyroi di sm HCIes99/95232

di sease.  hyper el Geli lnd Rl HISACKnOS SRl Wblded STHAIRRLOTSRL PO S

nmet ast asi S, bone 0SS
Behcet' s di seagevention of bopafrasgies Aiseases Wﬁ%ﬁl@g&l%@f‘gdfawuh'e}wwpelqsmﬁbgne coul d
benefit from astichirsweaild sigp enefdifpaisach treatment. (for irsasce] Hyp&phm@ﬁOIdlsm,

Addi tional ly, %Lg%?sedx&e'a& @&@E&i&ﬁmo r&(g* %gé{;l?&c l'eﬂé/n@ I'ddg&d'b? Bogy! t

vitronectin on a nu erent ypes of cells, said
conpounds V\é ul d“eﬁ‘é‘aﬂ§ é?'l?l loss Quq tg émmppilizatipn.of spabarmgne defieieneyBahgaty diseastr der s,
such as rheunabgtedhalicialhyptioSosyuhd peespedssiss couliy tdnefit from adfinibteing S @orhpdund

di seases, such gg:.alhgEpscl erosis and restenosis. The conpounds of Formul a
(1) of the present I nventi on be useful for the treatment or prevention
of other diseases Additiogaljy,sifge %@ compppundsf thejinsiaptigvengon inhibi ioaaetn| i ¢

di sorders, ast heteptodloh @ hgrhies of differtrit typesgficeits| ad/compounds diositl bessefus b ONe, .
graft versug hqgl mgm%?ﬁmgmm%ﬁ%oweﬁsnam. &t S at R GRGCK 19
eczemn, contact dermat anmat or owe | Sease

aut oi mune di s&agioyascular d‘sea%éucba-hﬁb“d?ﬁd 10516 al?%’é“ﬁ‘?"é’ée'ﬁ*te copperngds ?frﬁﬁ‘a‘g}a al so
be useful for \ipundle fRgdnt ifgention may be useful for thd heauBaTpOMOEstidH of biker dideagent
invention are gl gsﬁIfHJn lifed Iob&:&ﬁb%%ﬁ@“?g:soﬂd 'a‘ééﬂlngganer alf AT HP

angi ogeni ¢ di sor terman eni ¢ di sorders ere| nicl ud
condi ti ons mvd‘!%‘Fsrﬁgy‘}ﬁ‘H’n‘Eﬁ' graft verans o dispass. |°2gét‘f’6‘?fP'aW@F%‘°t’ ﬁépltjrsb‘m‘h of new
bl ood vesselss 26zemaj ®ntatidematiss inflhmmatoryCiiver difdaiecdlother iut@mpmhdidibeagy.

associ ated Wi { iy oShRGARG wk BRAA b EfRoRhnay alsq be ARG BOFGINE hSui ! | T educe the

del eterious effects di sease. An_exanp di sease
target is diabetic rTé‘E F‘?ﬂﬁ?&'ﬂ"l)‘?f theypigseat inkgatigh Hﬁvﬁ"ﬁ° Befuh o ths sgmetelaciudiag j 5
required to prevertlopxf ah gigpeninilRordérs.aTlckatret angiogenic disosdetsars used hifdintihadudeOf

angi ogeni si s wi c'oJad:&cﬁlg WS Eivind GoddhhA %ovasculgriﬁa“ dlp % h:tb? thte%ﬁgéﬂ 51511[&@ bﬂ:{&g viS3g¢ eby

contribute to re fon in tissue nass
requi renent®. BEXHAFAUESOR WéP%@’tﬁr‘%\f\herPaﬁ‘P]%?Fé?céat?ﬁh‘%'Fhea %ﬁ?a@@ 1“8?? ation is

a cont i nuwagiogeniyisiwikk radude thedelzrations dffects of thedikaased rAngxample ofkutihe
est abl i shment Qixse§sg ltdr gslﬂmuc retmopatﬁgat\@ﬁér@&@ Eroww%ew H&Gd CRERAY ﬁu&l the
present invention Inh b tupor, tIssu angl ogenesj| s, . t hereby

preventing tu nD‘PPH?&tg&?fﬂégf adeleteriops fghe. ’QP‘BWPH of angiogenisis will ’wuceﬁh‘iugl“dac cordi-ng
to the net hods sopply techerisesand therebyeerniribote té tedudtin inltissue mssifasésd(n blood

angi ogenesi g usgpg, IeHﬁre%Hﬂ?%%le?incM@g%ﬁ?&'E\Imdr?ﬁéfr‘é?é ﬁe%@as&ﬁi}lz%ﬂ‘r‘x'x& prate

the synptons of 3 i n sonme _cases, can cure
di sease. continual 'eq“Kﬁ'Bf”r’lé‘rm %W&Béﬂf‘f% W&r"ﬂ@fhefeﬂ?bht‘wn&%frfﬁ%?‘fﬂ’é” of the
i nstant i nvent i onasas®. T, the compodnds@f the presdnainvention ntlibiyunme dissascul ari zat i on.

Such eye di Seasggiol At iirebPbReRlnd ASARGNLA: and wmor oy doT s, such as

corneal transpl aftatlon, err%gtlc titis, luetic eralé) terygium
and 35 neovascul ar'BaAffIElingde g fitherPresghtinyeptionghe nfiibuion g d| ti onal
eye di sease¥) alagiogaedismbing the compagds ofshegresintrimeutiacan sydiostethe symptoprset umed

ocul ar hi st opl 3a0BSdase, addSinlsHAP S calfeure the diseReeMat urity and neovascul ar
gl aucoma.

This invention furt HOhSF Berppeatic ‘&‘gﬁ'effh‘(‘)ﬁic%‘?p"?‘?ﬂﬁl"f)fhﬁi"ﬁ@“‘t‘ﬁ‘f?ﬁ't“’”gat"oWh whi ch
conpri ses adm ndishses chagtesied pywnepeasounlarnizatiph \Sethcaye diseasts inditdeoprneal oenypwoulad of

formula (1) disorders, such as corneal transplantation, herpetic keratitis, luetic keratitis, pterygium and
35 neovascular pannus associated with contact lens use. Additional eye diseases also include
age-related macular degeneration, presumed ocular histoplasmosis, retinopathy of
prematurity and neovascular glaucoma.



and an antineopl astic agent, such as topotecan and cisplatin.

Wth respect to formula (1) and (la): 5 Suitably R2 is

[err] ,Wherein Qerr], @, and (B are cach CRY, 4 is
CRY or N and woi95/45b27 and pr ef erably, each R' | s H R'is H or pct®Edolordsky! . W
Is -(CH2)1 4-, 4 and RY.isS Alternately RZ’.is
[err] 0, and pFB‘Fé’P’&‘HW f“f@abﬂmf:@esl‘*g‘e}lwd Pf'"“i‘ kitipg ymoggrpwhpvhichky| | Wi s

- CH2- CH2- and \romnprises administering stepwisé\brtie piyaicd|cymbiatios a t&mpound efférinula (I)

, Wherein Gis ammméggllaﬁﬂ(kﬂ Qhidhlas ﬁfp@te@aﬁﬁﬁ'ﬂ cisplatinh, and preferably, Wis
- CH2- CH2- . 0 [err]

, wherein Gis NH a%t}ﬁﬁs"&‘ﬁb"%'@fl%/ﬁnaé‘f'gg) joined together to forma

five or six3Snenber eQuigabtyR&isc or non-aromatic carbocyclic or

het erocyclic ring, optionally substituted by up to three substituents

chosen from hal ogen, (o CF3, (err]alkyl, ORerr], S(OkRerr], CORerr],

CO2R err], OH N2, N(jf 2, CA'NRf)2, and CH2N( Rf) 2; or

nmet hyl enedi oxy. Preferabply, Rb and err] are joined together to forma six

25 menbered ar orratd@WVéFﬁ “heterocyclic ring and Wis -CH2- CH2- .

-8 - QX _,.Q°
Q ,wherein Q!, Q2, and Q3 are cach CRY, Q% is

CRY or N and u is 0, and preferably, each R’is H, R"is H or C}_galkyl, W is -(CH2)1-4-, Q4

isCRY and RY is H.

10 Alternately R2 is

©),
R l
N N

N (CR)),—W —
-~ 2/v
i i o
al,_,.Q°
Q ,wherein Q!, Q2, and Q3 are each CH and u is
0, and preferably, each R’is H, R" is H or Cj.galkyl, W is -CH,-CH,- and v is 0.

Alternately R2 is

Rb
G
:[N/>— NR*—CR’,—W —
R

H, and preferably, W is -CH,-CHy-.
Alternately R2 is

Rb
G
I )— NR*—CR,,—W —
N

20 R , wherein G is NH and Rb and R® are
joined together to form a five or six membered aromatic or non-aromatic carbocyclic or
heterocyclic ring, optionally substituted by up to three substituents chosen from halogen,
(CF3, C;_qalkyl, ORf, S(O),R, CORf, CO,Rf, OH, NO,, N(Rf), CO(NRf),, and
CH,N(Rf),; or methylenedioxy. Preferably, RP and R€ are joined together to form a six

15

, wherein G is NH and RP and R€ are each

25  membered aromatic carbocyclic or heterocyclic ring and W is -CH,-CH,-.

-8-



Alternately R2 is [err] , Wherein each

R is H R is Hor (err]al kyl, Rlerr] is Hor (Jerr]alkyl and s is
O, 1 or 2 and, preferably, Wis -CH2-CH2-. 5 Alternately, R2 is
[err] WO 99/45927 wherein v is 0 and Wis PCHUSGM5232
Wth respect to form@,ﬁmgﬂ,){zissuitably Rlerr] is is phenyl, benzyl, pyridyl,
i m dazol yl, 10 oxazolyl“or thiazolyl. Preferably, R err] is phenyl.
Suitably, Y is O or CH anCL”%S_i_ NH@r CH2. Preferably, Yis Q
Represent ati ve of thei/ on%gands of this invention are the conpounds
named in Exarrﬁ es 43 hereinafter. In cases wherein the
conmpounds of this inkeRH may have one %he?%&@acﬁﬂiigﬁlk'léﬂof@] staﬁ(gls

unl ess specified, this invention includes’each unique honracemc cofrpound
whi ch maR8 e on/Gi- 49tk 3nd q isth d of 2 prefgrably. Wdnddhr¢dmal t echni ques.
According te the prasesitely, R2is i nvention, the (S) configuration of the
formula (1) conpounds is preferred. In cases in which
conpounds have unsaturgted carbon-carbon doubl e bonds, both the cis

(2) and trans (E) isg
meani ng of any 20

s e wl@R)y—tWe—scope of this invention. The

|i tuenpt at any one occurrence is independent of its
nmeani ng, or any ot he pst Lpuent ' s meani ng, at any ot her occurrence.
Al'so included in this Tnvention are prodrugehesin t 1@ acdWpietCidlsCHE-. t hi S

i nvention. Prodrugs are considered to be any coval ently bonded
carriers which release the activ ] ?arlent drug? ac?ordi ng to fornul a
(1) in vivo. Thus, ivﬁthafFF@F‘}’uéprhﬂ@’g%@c SHitably B & 15 pheRYt bepsy L. pyadyl gmidazolyle|
prodrugs, Vi clexaolyl altsiazolyht BrefermbliyaR bis phenyl [Seitqblye fds Qtor CHp @fid Xdv Miiba (| a)

conpounds, CHOrdiQHRNAs Ol 1) : [err]
(1) 30  wherein:

Representative of the novel compounds of this invention are the compounds named )
in Examples 1-43 hereinafter.
In cases wherein the compounds of this invention may have one or more chiral
15  centers, unless specified, this invention includes each unique nonracemic compound which
may be synthesized and resolved by conventional techniques. According to the present
invention, the (S) configuration of the formula (I) compounds is preferred.
In cases in which compounds have unsaturated carbon-carbon double bonds, both
the cis (Z) and trans (E) isomers are within the scope of this invention. The meaning of any
20  substituent at any one occurrence is independent of its meaning, or any other substituent’s
meaning, at any other occurrence.
Also included in this invention are prodrugs of the compounds of this invention,
Prodrugs are considered to be any covalently bonded carriers which release the active
parent drug according to formula (I) ir vivo. Thus, in another aspect of this invention are

25  novel prodrugs, which are also intermediates in the preparation of formula (Ja) compounds,

of formula (II):
R—v .
- R
Ao,
X
48

)

30  wherein:



Xis CRR, NR, Oor S Yis CRR, NR Oor S
Ais H bhalo, -ORerr], -SRerr], -CN, -NRerr]Rerr], -NXR2 -CF3,
-S(OrCF3, -C2R[err], -COR[err], -CONR[err]2 -Cerr]al kyl,

| kyl - o, | kyl - Het , COGIkI | oal k
_gg[]e?r])é[e”]wn@ﬁ”]a gyiz<k al ky C[err]cy% Fgr fkrlsus”/oszsz.
- err]alkyl - Het- iﬁfgg g#( H, CNor-S(O)[err]R[err]
R2 is Y is CRR’, NR’O¢5

-(CHR[err])[e U(AGHB[E&]J 16}@& -SRE, -CN, -NRng N l&e
CRlerr], C(: S%S?(JIQH élbg[ N . 8._?{% % A;OOEEE Q,%Rg
CR[err](CR[e ]' F]‘ o-cAlRIAL oy et Capglini-Cpyscyctoaty ori(QuRE. 2,
CR[ err] 2C( Op, N®ROp;, NR[ err] CO, OC(O) C(OO0 CS 0 oS,

S)N : N, N NRg,
NR{ er 1] OR{ &f 15[ E&ﬁ‘tﬁﬁf&ﬁﬁfm“%[mﬂWW"?"%‘%&W A
CRlerr]=CR err], Ar orl Het ; G sNRerr], SorQ,

Rlerr] is H, C[err]al kyl , Het C[err]al kyl, C3- 7cyc|oal kyl - err]al kyl
Ar-C err]al kyl; RY Rk is R[err] -C(ORerr], or -CCOORerr];
Rlerr] is i

Ar- (err]al kyl, or

s H (derr]alkyl, l_\L C3 7cycl oal kyl - err] al kyl ,
H%T% glﬂbs ITuted by one to three groups

chosen from hal ogen, CN, MR ert] 2, CR[err], SRlerr], 25 CO2Rjerr],

7cycl oal kyl -
-10-

CON(R err] 1g8: Rlerr] is H ({err]alkyl or Ar-C err]al kyl;
Re is H, C[err]alkyl Ar-dg r]aIkyI Het-Clerr @Ikyl
Clerrlalkyl, érl ( CH2) kCO2R]
N
_N N (CR%), —W — 1,,N NR—CR,—W—
Y " 2
al_,.a@° (o NG
Q , Q or

KNYNR"_CRE_W—

()s~ - NR®

15 W is -(CHRE&),-U-(CHRE),-;

U is absent or CO, CR&;, C(=CR8,), S(O)y, O, NR2, CR80RS, CRE(ORK)CRS,,
CRB,CRE(ORK), C(O)CRE,, CR8,C(0), CONRI, NRICO, OC(0), C(0)0, C(S)0, OC(S),
C(S)NRE, NREC(S), S(0),NR8, NR8S(0), N=N, NRENRS, NRECRE,;, CR8,NR8, CR8,0,
OCR&,;, C=C , CRE=CRS, Ar or Het;

20 G is NR€, S or O;

R is H, Cy_galkyl, Het-Cy_galkyl, C3-7cycloalkyl-Cg_galkyl or Ar-Cq_galkyl;

Rk is R8, -C(O)RS, or -C(O)ORT;

Riis is H, C;_galkyl, Het-Cq galkyl, C3. 7cycloalkyl—C0 salkyl, Ar- Cq_galkyl, or
C;.¢alky! substituted by one to three groups chosen from halogen, CN, NR&,, OR2, SRS,

25 CO,Rg, and CON(RS),;

Rfis H, Cy_galkyl or Ar-Cg galkyl;

R®is H, Cy_galkyl, Ar-Cg_galkyl, Het-Cq galkyl, C3.7cycloalkyl-Cg_galkyl, or
(CH3)(CO,RE;

-10-



Rb and R[err] are independently selected fromH, Cerr]alkyl,

C[err]al kyI Het-C[ err] 6al kyl, or (ferr]cycloal kyl-Cerr]alkyl,
halogen CRglerr] S(Of[err]Rerr], CORerr], N, N(Rerr])2,
CQNR[err])Zw@H M err])[err], or Rb and Rlerr] are joi ned rargessves:si o

forma five or SIXﬂE " t cllcor
Eﬂ?ﬁic%% inde endeﬁtﬁgﬁét&ﬁ &h I-p@ ﬁt&ﬂ r@r (éat:kgt %ﬂ? uent s

het | t t t t ed
Chosen 11 om haFtak s °”%tk§lr¢ gAlkelogsy %ﬁ%‘f%@kﬁemﬁqm BoRLerr],
CX2Rerr], OH, CO(NR )z REZNR, RirRP andRF MRjimed igg2theran dorfatdZNe IBf €ix FneinBéredr

et hyl enedi OXY aromauc or non-aromatlc Q&Efc]:c or%ter@clﬁr}ﬁi\g%u@rtaﬂ W] éﬁ'gf by N or
C-RY, provi edt is N

N rrfaﬁewy‘rsm“i\ws t'r’é%“?m e Py e, DR SQURE. GO/ GREAH. 10
R' is R -0 NO2NRNG(CH@RY)y, and CHN(R),; or metiigienediony; hal o, O?[err]

-S -ON, - NR[ gt [g2Rpe R .
Corer ] | Qlo(g[ &;ﬁ@‘ﬁ? b loseddh NCFESO Ao 6 FER T o

hal o, -OR[err , -NR[err]R", -NO, - CF3, R'S(O)[err]
-CO2R err], - COR erR]is Hr Cr.6atiR[Az+Co]eatkyl or C3 6cycloalkyl-Co.gulky O, 1 or 2; 15
bis 0, 1qp 2; R"isR’, -C(O)R’ df -C@®)Er= 1 Or 2; ri sQ 1 or 2;
sisO, | or2; i sOor 1; or

a pharmaceutical |y Sttdhfap Qk g’t‘é) ﬂé’r E@PR'C -NO2, -CF3, CF3S(O)r1 rp%g HWeher
aspect of thi sof GPdREp.en Casakyl optnaliyubstiteei tothe, GRS SRELCN, (NRER),-NO,,
[err] 25 -CF3, R'S(0);~, -CO,RE, -CORS or -CONRS
(rer) wher ei n; 0.1or2 XlsC,zr?R, NR, O or S Y
is CRRR NR OorS §t5’ or s Ais H halo, -ORlerr], -SRerr], -CN,
NR[ err] R ed?], -NO2P15-OCFQr,2:-S(O)rCF3, -C2Rerr], -COR[err],
-CONR[err] 2 - C[err]mslgyhorz;C[err]al kyl -Ar, -C[err]al kyl - ,
-Cerr]al kyl - C36cycjﬁ I, -S(O[err]Rerr], or CH2N(R[err]) 2;
Rlerr] is -C[err]al t2, -Cerr]alkyl-Ar, H -CNor-S(Oferr]Rerr];
- 11 - snsO tor2;
uisOor1; and
20 visOor1;
or a pharmaceutically acceptable salt thereof.

In yet another aspect of this invention are novel intermediates of formula (III):

O-
I
2N+ __NR—CRy—w —
Q: - n/ CR w—0
2
a QQS—Q /I\/CO C,.¢alkyl
25
am
wherein:
XisCRR,NR',OorS;
Y isCRR’,NR,OorS;
30 A is H, halo, -ORS, -SR8, -CN, -NR8Rk, -NOj, -CF3, -§(0),CF3, -CO4R8, -CORS,
-CONRS,; -Cy_galkyl, -Cq._galkyl-Ar, -Cq_galkyl-Het, -Co.g2lkyl-C3-gcycloalkyl, -S(O)iRE,

or CHaN(R),;
R1 is -Cg.galkyl-Het-, -Cg._galkyl-Ar, H, -CN or -S(O),RS;

-11-



Wis -(CHR[err])[err]-U(CHR err])b-; Uis absent or CO
CRlerr]2, C(=CRg2), S(Ok, O NRerr], CRerr]ORerr],

CRlerr](ORK)CR[ err] 2, CR[err]ZCR[err]( ), C(OCRerr]2,
CR[err]ZC(O),wﬁ@JEi[mr], NR[err]CO, OC(O, (OO C(S)O OCe&rns9vns32
C(S NR[err], NR err (%)ﬁ r] NR[err]S(O2 N=N, NRlerr]NRerr],
NR[err]CRlerr]2, CR'e % ‘err] 20, 5 OCR[err]2, (Jerr]C,

CRlerr]=CR[err], ArUds a‘?ﬂle'tl or CO. CRE;, C(=CR&y), S(‘P{ke@ﬂ‘}“ﬁ §RFDR%F8F(QR§)Q&%

gket Cerr] ai kylcrzsg1 (ORbYClodeRKy EREICEDY, Lolvki Nriwo Ac(6], exajoattsyb; oces), .
is Rerr #)),Q% r is H,
C[ err] aI kyl , e‘rr 5511(;?2 ${O)€§( cyc (og?lx%qﬁ NE[gIéurz% ]Nl}gERFZ’ C&r bﬁ%{é‘;@al kyl ,

[ ér r |XRéy S'lﬁ)sF $<(iR8IADY Helie to three groups chosen from

hal ogen, CN NR[ err ]R2 is XS, eans, HERE g, l'k]yl C?,Qcyc]omﬁtﬁgaﬂk]yl oraﬂl}go_mf Rerr])2;

Rlerr] is H, C[err] err], @, @B
and 4 are mdependentﬁyxi %E(Oﬁig %?,(6 ro’vr ded that no nore than one of

Qerr], @, @B and BisiisHNE1-galkyl, Het-Co e2ikyl, C3peycioglki-Cocgalleyh Aad Goygalkyl, or
Ar-Cerr]al kyl gr anamnrssh&wdalb%hwlthﬂ @6uph Aoéahl fromlKulogen, CN, NRE[RORBSSRE, |
-C(OR or C(Q and C 8) RY is H halo, -ORerr], -SR[err] - CN,
-NR[err]R[err] @@38(0”- -CO2R err], CCR[err] or
-CONR[err]2, or C[ erer]SaH Eplsallsytor A&biedkdubst i tuted by hal o, -OR[err],
-SRlerr], -CN, -NR[ &y (]}RQ3 and\Q2 are independentlf-N3r CRYNrodill @ that no mofe@irlod 6]

-COR[err] or C@\l&@r ais 0, 1 or 2; and 20
bi s0, lor 2; or aé_tpRar meceut i cal | g accept abl e salt thereof.
Abbr evi ati ons and sWisdl §€1-68krroM-Go-epkyborGs-ceyrdoapkab€o-erkylind chemical arts

are issed her &i"ms R'pot@RC6i-OYORG conpounds of this invention. In
general . the o 10, 461k vy orsEEIRLIARE RelLEH Lo blPAG LRk

Conmi ssi on on Bi ochenical

Bi ochem, 158, %9 ?Ci@%%) or Cj-galkyl optionally substitnted by hajo IRExSREHEN; DRERSNPn neans

an opti onal | y sab§mi3(oj,ecb@4my4cogagaurcoﬁks;; to 4 carbon atons, and
i ncludes nethyl, eth ){% ﬁgmyl i sopropyl, n-butyl, isobutyl and t-butyl.
d err]al kyl addr tiona ?y I ncl udes pentyl, n-pentyl, isopentyl, neopentyl

and hexyl a#d the bis01c2nple aliphatic isoners thereof. CJerr]al kyl and
Clerr]al kyl addirkiphdimhdeptidaligliceéritabe salbthieresfo 30 al kyl group need -be present

(e.g., that a coval %‘){6@‘2&3’1 Im?dér?n%ﬁl@ Pcf( mor11y used i thc peptide an%mfé\[ﬂe&t@ L.r%l kylor

C[err] alkyl, Cerr] a % err oxoa
optionally subs‘ls?"c‘lﬂeéﬁ‘°\f3F5t°ﬁb°c‘H%°‘§Pﬂ9ﬁﬁsP{ rsrf]vemm breepaay). e a"b‘ﬂ°%ﬁ‘fijl car bon
atom t hat r esuldbbrevilions follow the INPACHTUB Jbint.Crimniissiohrod Bichaniedl Namhkldtire as

convention Sy, S l e groups for Rlerr] are
Cerr]al kyf‘i,5 &E&g&d,ﬁ erlr—tf!l]b Uﬁ 15 (t)lgy Cerr]al kyl sul foxyl, -CN, N(R) 2,

CH2N(R ) 2. 35 NozCMﬂ 5s ap peren DENS R psionaliyspbstituted etk @rgup of 1 d o( O) R
F. d, Br, |, aodarbon atoms, afd-a8(dds Itne;h&h ethel| | piopyiSisdpropdl, sbutyl, isobutyl and t-butyl.
Hallggen Or hal Qc nPaﬁt@Fadﬁtthlly uﬁiudesaﬂthyi n-pentyl, isopentyl, neopentyl and hexyl and the
simple aliphatic isomers thereof. Cg_4alkyl and Cg.galkyl additionally indicates that no
30  alkyl group need be present (e.g., that a covalent bond is present).
Any C;_4alkyl or C;_g alkyl, Cy_g alkenyl, C5_¢ alkynyl or Cy_g oxoalkyl may be
optionally substituted with the group RX, which may be on any carbon atom that results in a
stable structure and is available by conventional synthetic techniques. Suitable groups for
R* are Cy_salkyl, OR, SR’, Cy_salkylsulfonyl, C;_salkylsulfoxyl, -CN, N(R),, CHoN(R),,
35  -NO,, -CF3, -CO5R’-CON(R),, -COR/, -SON(R),, -NR'C(O)R’, F, Cl, Br, I, or
CF35(0),~,whereinris 0, 1 or 2.
Halogen or halo means F, Cl, Br, and I.

-12-



Ar, or aryl, as applied herein, neans phenyl or naphthyl, or phenyl or

napht hyl substituted by one to three substituents, such as those
defi ned above for aI kyI especially Cerr]al kyl, Cerr]al koxy, C
[err]al kthio, W¢¥H4K> o4, F, O, Br or I. Het PCHPS99/05232

het erocycle, indi catmsomlaphpmahdryinsndasiphbm etinaphtig, @fph&iyl(ompmleﬁed 5
nmonocyclic rin [ mﬁ;ﬁe nihg one to
t hr ee he?sg?%éq{t%i ogﬁgggrché %@ Juélgas%)&g ?tl.flngd {rtﬂgggfo? Qlﬂil esv a‘i’lﬁ

sul fur, which aresdhhgalkery. Ci-qalkthig G} XHp. O ¥, €loRtedt i onal chem cal

synt he5| s. ||l ustr atHeter heérecyolzyindiesesan @ptlixmallyodubistiuied five or six BRmbergd dazol e,

benzopyran, éﬁe%&;og;cqunﬁ%%r a mﬁpmsm;n%pér&l bxgyglrcarﬂr'g clog%mggke to k101 1 NE,

nor phol i ne, eri dl ne erazi ne
tetrahydropyri d‘i‘el‘Fé“‘Wrcf‘?ﬁe%@mi'G g"‘t“lﬂl Bigpgen, Qi‘)‘(éeZ‘d‘P‘ésulft“hl‘*@pﬂhéfi‘emblfl.ﬂ“ﬁol i ne,
i soqui nol i ne. aavdildbitty@enwantibnplechéryidsl ayntipsis NDuitrative heterocysledare B@ﬁbﬂxﬂﬁl I ne

Any accessi bl e ganhinal %Ehzgéyrﬁpbn{ngo fugélﬁﬁe SRShiab HE %r%r] E’rﬂgm?ehi"ﬁlm

such as those define ove are avai'l
synt hesi s and amerphql ‘&bll’é}"’“d’"c P‘Péﬁaé'“%PV'ﬁ‘?'?r Pt’%‘é‘dé‘t?o‘ﬁ'éa"éﬂmt’)ﬁld@en l?W'éWF-l on.
C3- 7cycl oal Kyl thiab@d¢, oxdzole ahiophzhe, @ninbling, lScMiDBlbllﬁeuirﬂdetﬁlaﬁrmC}ﬁH@hﬂGCtﬁMﬂih@m of

three to 15 ﬁr\ﬁ%qﬁf’?&ﬂé’”/x@i&ﬂ& Fl%#:ﬁ%te” of sH?stl uQn:EX‘PthF'ﬂlstat“rat ed

car bon-carbon bond
cycl obut yl , cyc?uslb@ri’f"-‘sdeefwwbaﬁ%ﬁ?féWl‘ are avaﬂa‘e!g/bx @969! symegseq a@ﬁés@éw ke and

cycl oheptyl Anare gohib theatdpe of this inventicd. t hr ee substi tuents, such as
t hose defined above é?fcy@khﬂlref&@t jﬂ%p&%ﬁl)ﬁ%\)&iﬂted’ Ja%&}cﬂggysleﬁl qu}ﬁ‘ée tgbl e by

conventi onal_chem cal z/ hesi s an of this
i nvention., D0 Seven carbon atomy, shichymay contain up F’]‘“’%P'é*aj“ﬁi‘eﬁ‘éﬁbt’%&é?%éﬁ‘m so forma
five- or six-neTipivabe Carmydsaliyl are cyclopropyh oyvichnglyejdapendl baypediéngl, or

heterocyclic ri &glof]%?gyc?j&ﬂe}ewl ahd ESg:lotthty)h' 99 J%?:n‘?a%gn gi{u%rtg ]hrc% ﬁ%ﬁtltuetgﬁ

attached, the ri nl? Ive-
het erocycl e sel ¥ afhose defined ‘i‘bBPﬁ Pﬁﬂgﬂ ™ tET ‘é’dbélbb‘\i'@gﬂtﬁ ‘SPPéﬁt’]ﬂb‘Bwa Il be a
phenyl , cycl ohesopbentonatghemaplesyhthésisrand dp.stable, is wnmmﬁeesbqialoythﬁbm&mﬂoﬁ[ err] wll

be - D1=D2- DggD4 WnerWh@JanaR%rc%lﬁedlzsgiﬁﬂ%cﬂ&méme%m W‘E FL errl
Rgraa(bgre e

with the proviso that noargoei E\ rably,
when Rb afftf- aFé[‘%"F‘Ff qecicSr %Ef“fyﬁlj%‘i"ﬁefr'“f’ F&-‘}?e T"@ﬁ‘ﬁw“t" are
- CH=CH- CH=CH- . attached, the ring formeQ@esvill generaliyabl xfile- grshuipemisered halzhcgole sleedd her ei n

E Eﬂt ; le];)e(; (S: a'; gofr&ﬁ tHoSd 1fsted above %ﬂﬁet, or will beraq:ﬂérﬁlii kyc1dfieky1 bEyRlopenty? nBE €

f I uor enyl et hox{’]fy}éﬁﬁ@ﬂ%ﬂa“ 5@?"@? Bgrﬁi @?e‘?"s“"ﬂ%e"e R&.- P aryjadependently CH. Ny
refers to tBe 30-R, vibrmbroskspdiat b@mytethmdw:aﬂl)lmﬂeﬂemstpefbﬂamybamw

radit C?' A:Vﬁ re]f ﬁfdﬁzc:a%,&ﬁém( meEGheiféirﬁEté gt-dap -CH=CH %‘dlth QC reL;ale to 4 che
acety refers - _or na yl and cHex
refers to cycl ohexyl&"%‘t %’Pé’stabe§ 'Fé‘?‘f"‘gé‘ﬁ?‘yl t-Bu refers to the tertiary bgtyd, ¢ 5j
reagents are abisdieali Bacaefers 6vthe Rbutid@Qcarbényt mditad, B yefbolety| car bodi i mi de,
DVAP refers to mdmmeh@sa}m lhﬁicglePh Qké?ﬁoruﬁf R ficli & het hy!
A e o e i

t et r ahydr of ur aneth)ml A/xefensfteacstyl, dilk refers i) qalpylolph referstb dndrReaplithy\Bnd aHear s t o
di ig hyl azodi caghey bﬁ&&emﬁ% rdi&t ?orsste{r&o 5 t |

- - triphe rs 0 ||s pr.opy

azodi car boxyl at e, ’é'f’%“lgg’xi‘g Obﬁ’?ev'aﬁ‘“l%r}?ﬁ %}{& Frdo d @Fodjingide,

di et hyl f or mam EMAH%B@sntedlwmylammbpmdmmmmrsm disppropylethypdmrﬁe,rEIjCEr s to a
pa:c | adi um oss ¢ afekmo Qf@, @irﬁéﬁltylanErPo@rdbﬂ @fe?ny 9&3#,%{@41@?&&9{0&& %Fﬁk refels 6
refers to diphe ers to_benzotriazo

-yl oxy-tris(di nggﬁ?xygg‘mmém aﬁ?g%@bﬁdﬁ?ﬁ’fﬂ’?{é’%&fq IEOrdpmisphat e, HF refers
t o hydr of | uori cdigepropylettiyhanriggl BPE4Dtrefers to diethyliaeddivatbarylane, PPi{-Afaretber s t o

trifluoroacetic acid, PCC refers to pyridinium chlorochromate.
-13-




The conmpounds of formula (la) are generally prepared by reacting a conpound
of formula (I1V) with a conmpound of fornula (V): HO
A [err] (1v)
(V) woovaspearein Rlerr], R2, A and X are as defi ned parisanmosiha

la), with any (. ' - d err] is OH
(()I’ %al o 15 y tFl&%ﬁhbl\/o%%hmeth &?Jer%’ 8@’50 g{pg@édma’i‘bo&g?lg qﬁ%E reI}er?lgl[J s, and
optional |y for rfifghaxyethane, Wgr"‘ffﬁ’éélﬁ‘ﬁnﬁthﬂf“ym%{ﬁ‘é‘é @’Sé‘aNtbmm%“CClmmlde
Sui tably, cert aPdC efirpoarpdiiadiim dndartioh satdlyss,)PPAIrefe tefudyphcsphdficlaid CHPE( ad .
conpound | ound o
PO i) org;etsqs Hymy{pké@horﬂ%z.qgfsdﬁgfe,f;?%wﬁizef Rytoly il PO
R, W Qerr, @m)@’s%mﬂm@e’éﬂﬂé“&%h%ien%ﬁwﬁs to by drpflueric peid. T%@ﬁfsa‘hy
r eact I ve funct iwiehylagingIFA rpfeﬂtte&ifhd*,oaéﬁc acid, PCC rcfer@f&bytnlﬁﬁihﬁﬁiﬂo&fchﬂ’o&ﬁi@w ng

any protecting groupg, c@rggoug&t&f?(?ﬂua)( a) B ?Anglq lﬁ?rﬁ{ﬁred b?\fa) H@ }n:;jgal |

acceptabl e salt,

Jerr], @, & faﬁwlﬁ&w@mmw@f'fwwa Y¥H2) 1-4-, R is H and R' is Hor

C[err]al kyl. Suitably, the reaction between a corrpound of forrmual (I1V)

with a conpound of fggmulg AVI) is carried out in the presence of diethyl

30 azodi car boxyl at e and ¥y phem}l phosphine in an aprotic sol vent.

- 14- d|t|onal {aﬁ e]\r ai n conpounds of fornula (la)

are prepared by reacting™s ef:'e? ormul a (I\Q 1 a@s defi ned

herei nbefor€& w th a conpound o forrrula(VII): R%L
(V) W)

wherein R}, R2, A and X are as defined in formula (Ia), with any rcactive
functional groups protected, and L1 is OH or halo;
15 and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt.
Suitably, certain compounds of formula (la) are prepared by reacting a compound
of formula (IV), as defined hereinbefore, with a compound of formula (VI):

o-
|
eV NR—CR7—W-OH
.
Qy 5-Q
20 Q
(VD)

wherein R’, R", W, Q!, Q2, Q3 and Q4 are as defined in formula (Ia), with any
reactive functional groups protected;

25 and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt.
Preferably, for formula (VI) compounds, Q!, Q2, Q3 and Q4 are CH, W is
-(CH2)1-4-, R’is Hand R" is H or C;_galkyl. Suitably, the reaction between a compound
of formual (IV) with a compound of formula (VI) is carried out in the presence of diethyl

30  azodicarboxylate and triphenylphosphine in an aprotic solvent.

-14-



[err]. (M1) 5
wherein R, R, W (err], @, B and v are as defined in fornula (Ia)

w th any |ve functi onal groups protected,

t hereaft er re‘ﬁégggé’ any protecting groups, and optionally forrﬁrﬂ@svgoszsz

phar maceut i caI | y acadiixionbllye cglntcompunds of formula (Bs) efecpraphieyf by feactingar mul a (V1)
conpounds, [ & dfhed Wabiberbb 25 Poompound of Rrmii (tpgnd R' s
H or C[err]alkyl SU|tggﬁu£§?ﬁe reagtlon betweén aﬂES%Hth rm? {orﬁula

(I'V) with a conpound of forrmula (VIl) is carried out in the presence of

di et hyl azodi car boxyl at e an tri phenyl phosphine in an aprotic solvent.
Conmpounds of this inventiRoQ, |nc ud| ng formula (1) and (la) conpounds, are
15 prepared by the gen% ds (ckegcr-vwedoH Schenes |- XVI.
The preparation of conpostd erq nYis Oand Xis CH2 is described in
Schene 1. Qs 2.Q
-15- (VID)

5

wherein R’, R", W, Ql, Qz, Q3 and v are as defined in formula (la), with any
reactive functional groups protected;
and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt.
10 Preferably, for formula (VII) compounds, Q!, Q2 and Q3 are CH, W is -CHy-CHp-,
R’is H and R" is H or C|_galkyl. Suitably, the reaction between a compound of formula
(IV) with a compound of formula (VII) is carried out in the presence of diethy]
azodicarboxylate and triphenylphosphine in an aprotic solvent.
Compounds of this invention, including formula (I) and (Ia) compounds, are
15  prepared by the general methods described in Schemes I-XVI.
The preparation of compounds wherein Y is O and X is CHj is described in

Scheme 1.

-15-



Schene | [err]

7 (a) EtOAc/LiN(TMB)2, THF; (b) Et3SiH, BF3 [err] OEt2, CH2A 2; (c) H2;
10% Pd/ C, Et OH;
WO 99/45927 PCT/US99/05232
cheme .

CH,O @ CH,0 O
—2 . OH —be
CO,Et
o
2

1

CH,0 O HO O
L— __.»e
CO,Et CO,Et

(4]

4

/N F]\/\/0
X | O CO,H

(a) EtOAC/LIN(TMS),, THF; (b) Et3SiH, BF3 - OEty, CH,Cly; (¢) Hp, 10% Pd/C, EtOH;

5  (d) EtSH, AICl3, CHCly; (&) 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide, DIAD,
(Ph)3P, DMF; (f) cyclohexene, 10% Pd/C, 2-propanol; (g) 1.0 N LiOH, THF, H50, then
acidification.

-16 -



5 (d) EtSH, Al C13, CH2d 2; (e)
2-[ (3- hydr oxy- 1- propyl ) am no] pyri di ne- N- oxi de, DI AD, (Ph) 3P, DMF;, (f)
cycl ohexene, 10% Pd/ C, 2-propanol; (g) 1.0 N LiOH, THF, H20, then
acidification. 0 99/45927 - -
An appropriately substituted deoxybenzoin derivative, such asPST{§290s5232
met hoxy}ogelnyl ) - | - phenylagirbanencubdha de&@lbt ; enzdid A6rivallie, s&ﬁﬁslﬁﬁ) ” itS reaﬁt eﬂ
in an al dol - type.reacti Wi t e acet ate, ic
can be generat e WEVHQII'&gyéqg "8"% her. Ber QB},esi‘ng g'@%’dygﬁ“& BABRARIat e
am de base, for YPagsaginaevithiteefinplaieof ¢ty Beasis: Whivh ¢an Ye seporatert from Bthyl deetathbmm
bihS(t rimethyl |Si |eyﬂo)i\&8’ic£kﬁ aﬁﬂrbﬁﬂlgaﬂﬁ)i@ﬁfaﬁe]. Yor ids@nadfifined diiso?xapﬁﬁﬁﬂb‘@fﬁ.&)%rt E;HF i's
t he sl vept of. choice.for .an reac : oy in the
presence of \Q/ar ﬁag’tﬂ‘}s"?{élé@"ﬁt@zssﬂ? hhmidé @%&ﬁs)@hg’t"gﬁ%g'a‘—iﬁﬁﬂ“%'}’g#f\'%ggfhei s often
used. Reaction &Plvent of ahpietfor prj 2ldal yagtianqgldoyghiT3is ipfjhe prescnce off varipysadditiesence
of bor Oln trifl udsrisbeaned HMPALETMBEA, [s@ftt] uskelt Roactam®p (-diwig t&&aﬂmsnélsg,@ﬁﬁ:c
protoco : noNU Sy Comun. 1988, . 833) for
the reduction of'rp{h%gte%g%&%%% Bﬁg@ﬁé}yﬁ |c{:ateaﬁB(%6h§F§) 5??{%& the genetal pratorpl
with the ol ef i niofOphengaetlosqad Smerk Eyne/mCpempd. 1888, B33) faritherreduction of tegtiary he
ﬁl gohol . Thaool %ﬂz&ii&al@hﬂduﬁ&rdeM] tc_kgethsmmrié @mdwprsﬁiav&m&fh&pBJeﬁ,ginQ,yonl _
ydr ogenati on ver | catal yst., such as adl ym netal on
activated carbo r?f ?Ea]f%o? ’Il‘h% ogeﬁmc%god%p c%na.bﬁrcgp\?eplg?t ﬁoHveeFth @gr%$y?rogwtxon
i nst ance net han@Ver a@plizdivg catalyst, gich g4 palladivm metal eartivasdd cofbon [R/C),inan et hyl
((at herH) of 1-3 to aﬂir&ﬁ&ia{e—iﬂcn&aﬂehﬁoﬁﬁﬂmk‘ﬂcﬁlbﬁﬂ. e&!ndl,flﬂ@ﬂr&%ct‘ﬂ?.t herﬁ&\}aﬁ&@ﬁﬁhgm
EtSH) in 15 ' I,d, cat al yst, prefer 1ydr ous
al um num trichl (Sﬁrep‘gle&%i? @%%,_gwe_ﬁ Jn%% %cchﬁplllspleer r%%ﬁ‘\’/"e‘ﬁ‘ﬁ’, &?"8?@%‘)"1@%(&%
CH2Cl 2. Ot hdP usherpisenee phalerdvis asid Gatshysty piefegablyanhiysrquy pluminum trictderide (Al 3,
described in G eeseineri Biveltefol intencBORYTE. iOheDu@aN nethSTbfvembsal of Hubthjished by
Wl cy-Interscie -4 cted with 2- - hydr oxy- 1- _
propyl ) ani no] py;a |8] e EE_ogéj@g:r!:eﬁ’é'abKﬂt{?gﬁcn%rB‘fﬁft"f/%rega'&'St%é’)'ﬁll’cﬁé {Pgézgf‘?dolﬁ
(Organi ¢ React i dYikeydufersciange)y Compound 3t igrsaetedsyitht hi&-hydrooght, 1-28) to afford
| - 5d Thebr eact i @ropyBantiislpydidnd-Noyxiddia a Mi:srnobu@@aﬁb@xgné REJTBA (DRLME REuCAShs
azodi car boxyjat ' 6565 ef L oxyl.at.e _or.
di i sopr opy! >ﬁgz og?%é?%tg%fsseft’ g’%ﬁéﬁgls{yﬁ i %%ﬁ%ﬁﬁ%ﬁ%ﬁ}ﬁem%g%"d' s fnse‘_i%%%a’ﬁg'fed in
an aprotic complet {pEpRd betwsen qnazedicackoxylpie diesterp gch as diethybpgodicathexylate or
pyri di ne- N- oxi deiissptopyhazaficatbolylats, and triphenylph6bphiag] ahdis thiRu@es manpwost Nng
pyri dine -6 undaed riiakate T CROBNAL SECONLLRANT. A8l iy 8rr.5 P! | adi um
catal yst, preferably pasladei um’ metal’ on”activated carbon, 1h’ an |ﬁe_rt
sol vent, for  reduceditotde g & Byfistine Ie& ynderdransfeshydroganatioasenditiany udingrex ene,
1, 4- cycl ohe®adi ealadivirataiyst, prefethbly palladium mexdl dhakfivaitedtarbsi, i 4n iRed sdivei 6N as

pot assi um for nath%ta%e m&i, &fn pf)%rg%angl]i Q:Iy&gﬁgi@ﬂl' X#f%céohg)t(aﬁi%?:ggor?ﬂ%c e;[cnie

hydrogen transfer reagent in thrs ) eactr oh.” T ster of 1-6
is hydr oR)&ls effpric acifhench as ppiassiumformate op apnenium faomate aregpmeesaly THF
or NaCH i n aqueastd a8the hydregeh armafer exagait hiakiotype afeactie The @iy NeR@E G156 is

car boxyl ate sal 4 Mo ' | |. | -1 nst ance TFA
or HO, to iford r?lgﬁe%g&?%%@%u}é‘é&%bf%&?@bﬁﬁﬁ Fg’?%‘g‘? ?“\?_gf‘ F,OYP_I %@ﬁi'_n{] “?orlr’_rsadi ate
car boxyl at e “Qal (meghanpl geethangl, apddhe intermediats qagbgxylale salf ivacidifemdyritiasuitebletacidf t he
free carboxyl i cfedusthnce TFA or HE o biford tiezamedylib ycid By hansmatikly; tiémtmédand hose
of skill in thec%&xarlate. salP can be isolated, if dé%fs}%cﬁgltﬁagcra%&}l%@ se{ifo?lih%(}ret Qb fid fidY

formula (1) conpounds is described in
() rrIz):zm%c prepared by methods well-known to those of skill in the art.

35 An alternative method for preraing formula (I) compounds is described in Scheme
II.
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- 17 - Schene |1 [err]

4 (a) NaH,

2- [ N- (3- et hanesul f onyl oxy- 1- propyl ) - N- (tert-but oxycar bonyl ) am no] pyri di ne-
S . N-oxide, DMBGhshkp) TFA CH2A 2; (c) see Schene |I.

Compound 11=1, prepared as descri bed in Schene |, is react edp(\:/;n"???wgszﬁ%tse
sui tably an al kali netal hydride sSahbm@H sodi um hydride or potassium
hydride, in a polar, aprotic sol vent, generally THF, DVF, DMBSO, or

m xtures thereof, to afford the corresponding 10 al kali metal phenoxide.
Alternatively, an alkali am de, for in@tanBe LDA, or the

l'ithium sodi unygor : salt of hexa | Si
depr ot onati on. i N¥er nedi at e—Pheno del [
but is reacted in & anco,Et  approp
2- [ N- ( 3- et hanesul fonyl oXYy- 1-propy| )-N-(tert-

1 2

% R
b /N+ N\/\/O c
B — I rr———-
O CO,Et

3

: &
/N I N\/\/O
™ COH

(a) NaH, 2-[N-(3-methanesulfonyloxy- 1-propyl)-N-(tert-butoxycarbonyl)amino)pyridine-
5 N-oxide, DMSO; (b) TFA, CH2Cly; (c) see Scheme 1.

Compound II-1, prepared as described in Scheme ], is reacted with a base, suitably
an alkali metal hydride such as sodium hydride or potassium hydride, in a polar, aprotic
solvent, generally THF, DMF, DMSO, or mixtures thcreof, to afford the corresponding

10 alkali metal phenoxide. Alternatively, an alkali metal amide, for instance LDA, or the
lithium, sodium, or potassium salt of hexamethyldisilazane, can be used for deprotonation.
The intermediate phenoxide is generally not isolated, but is reacted in situ with an
appropriate electrophile, for instance 2-[N-(3-methanesulfonyloxy-1-propyl)-N-(terz-
butoxycarbonyl)aminolpyridine-N-oxide, to afford the coupled product II-2. The tert-

15  butoxycarbonyl protecting group in II-2 is removed under acidic conditions, such as 4 M
HCl in 1,4-dioxane or TFA in CH,Cly, to afford II-3. Conditions for removal of the tert-
butoxycarbonyl protecting group are well-known to those of skill in the art, and several
useful methods are described in standard reference volumes such as Greene "Protective
Groups in Organic Synthesis”. II-3 is subsequently converted to II-4 following the

20  protocol outlined in Scheme I.
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but oxycar bonyl ) am no] pyri di ne-N-oxide, to afford the coupled product I1-2.

The tert- 15 but oxycar bonyl protecting group in Il1-2 is renoved under
acidic conditjons, such as 4 M HCl in 1,4-dioxane or TFA_in CHd 2, to
afford 11-3. W% ons for renoval of the tert- but oxyBaFH8{F232
protecting group are well-known to those of skill in the art, and several
useful nethods are described in standagd!reﬁﬁrence vol unes such as G eene
"Protective G oups in Organic Syn I1-3 is subsequently

converted to I1-4 follow ng the 20 protocol outlined in Schene I.

- 18 - Schene |11
HO O TiO O
-—L»
CO,Et CO,Et

1 2

b HO,C O c_,
- CO,Et

3

i C
/N l H\/\u d
4
i
H
/N N\/\N
5

5
(a) Tf20, 2,6-lutidine, CHyCl; (b) CO, KOAc, Pd(OAc)), dppf, DMSO; (c) 2-[(2-amino-
I-ethyl)amino]pyridine dihydrochloride, EDC, HOBt - H7O, Et3N, CH3CN; (d) LiOH,
THF, H;0, then acidification. '
10 Phenol III-1, prepared as described in Scheme 1, is converted to its

trifluoromethanesulfonate ester ITI-2 by reaction with trifluoromethanesulfonic anhydride
(Tf,0) in the presence of a suitable non-nucleophilic amine base, such as 2,6-lutidine, in an
inert solvent, generally CH7Cly. III-2 reacts with carbon monoxide (CO) in the presence
of potassium acetate, 1,1-bis(diphenylphosphino)ferrocene (dppf), and a palladium

I5  catalyst, for instance palladium acetate (Pd(OAc)7), in a suitable solvent, preferably
DMSO, according to the general method described by Cacchi and Lupi (7et. Lett. 1992, 33,

-19-



5 [err] 5 (a) Tf20 2,6-lutidine, CH2d 2;
(b) CO KOQAc, Pd(QAc)2, dppf, DVMBO (c) 2-[(2-am no- I

-ethyl)am no]&yri di ne di hydrochl oride, EDC, HOBt [err] H2O Et 3N, CH3CN;
(d) Li OH, O 99927 H20, t hen aci dification. 10 PPETIOS$99404282 1,
prepared as de i i isaconverted. to it . ’
trifluoronet hars?gédl}?%ghnczf? 'é’%@?ﬁ o* ?qlﬁﬂ‘ﬁ){/m?eeﬁg?sl%or?aﬁ't’ﬁw carboxylic acid of the

trifl uor omret hariessling epmroundEY P istenverted to ay Frizatyd form esing, for onmpleERE and

sui t abl eI non- NHOROPSOCLS; ad the\tikasE omsiY GlbsetfEently Geabied ivflh ﬂﬁappéo&iq?éhminem _

| ner |to sol vent, Gapghal %g@.ggé%%@é%{ng@w@ﬁélahyvefrécnloﬁ&t R ICE e A
- bi s(di pheny! pRRo O FHElaror SHBRY. toafprd)ilI-4 Repepding|on Aditthenadié neutrelizatidnyist , f or
i nstance pal | adéqnmcaezeimceba(s&’dédﬁ%e)rﬁ)hylainﬂ:e@_stgmj, iabopyiahyIARhe ((RErRNEHAD! Y
DVBQ, - accor di NG, hiidmfA. MY 18R AGTHAE Ry B S a3 %&E{o_aﬁg_et -
3939) for the ERdAnarmERd e by fpnd instandandieferamehiboakss sich e Sompendiimef

carboxylic aci drgdnictSyathetic Methdds'S Wol. il NYI @OTIRRUADS WilehlInt@hcidnte) @ BY@liGd t0 an

activated f,@gr mugs fl N - SOC1 2 t he
activated formjs su%lgéegjpéﬁﬁ@ }rng%s(l:st B’gb %ﬂginbyasﬁngi?ggg%drg?'gfhé“ etgﬁcfeﬁféf gﬂﬂ f or
i nstance 2- [ ( 2-4dHERlyzed veing anlsornbash foriexample. BOH wregueqnsstHFprs NaDH im sui t abl e
sol vent such 5 aqueass hivhanoari2Ghiidl, a6d thehitmbdidiocatiok Aae sdidit actifilddq@adi ng on
phether 10 MSURAGH AlulS ton or ol B ABREIEH R SunlE
pyridi ne, may é’éﬁ ipemedialeaboxydal faft sl isplatadol éesff%ﬁﬁ oAsherdtnglaf dafrroxyl i c
gcig to anhls cfr&b?wiidec(;@em bk]?apm;d w\%tmﬂmwaeléﬁoatnﬁdtthba oswﬁekflﬁﬁg;{e(inr \e/f Ier elnce y
ooks, such as npendi um o gani ¢ Synthetic ods", Vol . -
(published by Wl ey-Interscience), or Bodansky, 10 "The Practice of
Pepti de Synthesis" (published by Springer-Verlag). The ethyl ester of I1I1-
4 is hydrolyzed using aqueous base, for exanple, LiCOH in agueous THF or

NaCH in aqueous net hanol or ethanol, and the internedi ate carboxyl ate
salt is acidified with a suitable acid, for instance TFA or HO, to
afford the carboxylic acid Il1-5. Alternatively, the internediate

carboxylate salt can be isolated, if desired, or a carboxylate salt of the
free 15 carboxylic acid can be prepared by nethods wel | -known to those of
skill in the art.
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Schenme |V

WO 99/45927 PCT/US99/05232
Scheme IV '
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. NO, 2 NO,
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[)/ \/\/\©\N CO,t-Bu
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Z—0
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E)/ \/\/\©\N CO,H
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(a) CBry4, Ph3P, THF; (b) 2-(tert-butoxyamino)pyridine, NaH, DMF; (c) Hy, Pd/C, EtOAc;
(d) PhCHO, MgSO4, CHCly; (e) BrZnCH,CO5t-Bu, BF3 - OEty, THF; (f) TFA, CH,Cls.

The commercially available alcohol IV-1 is converted to an activated species, for
example the corresponding bromide IV-2, using carbon tetrabromide and
triphenylphosphine in an inert solvent, preferably THF, Many other conditions are
available for converting an alcohol to an activated species, such as the corresponding
bromide, chloride, iodide, mesylate, or triflate, and are well-known to those of skill in the
art. The bromide IV-2 is alkylated with a suitable 2-aminopyridine derivative, for instance
2-(tert-butoxyamino)pyridine, to afford the alkylated derivative IV-3. The reaction is

mediated by an appropriate base, such as an alkali metal halide, and is conducted in a polar,
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[err] (a) CBr4, Ph3P, THF; (b) 2-(tert-butoxyam no)pyridine, NaH,

DWVF, (c) H2, Pd/C, EtOAc; 5 (d) PhCHO MySO4, CH2d 2; (e)

Br ZnCH2CO2t - Bu, BF3 [err] OEt2, THF;, (f) TFA, CH2d 2. The
commerci al | y wyabhskt € al cohol 1V-1 is converted to an acti vedrossspesi es,
for exanpl e the corresPondl ng brom de |V-2, usi ng? carbon_tetrabrom de
and tri phRrAYd sohveatpernerally FHE PME DMSQs g1 ispires tsreaf- dfedption ¢fithe nifmyny

ot her condi ti OgfupbEIVi®can baudbinglishel Hyarvadayvisndthadg wellrkeiwnad tbsetod skilhin
activated speclgsg,, %%?Qab?&f thU;'&ugl hlﬁémkﬂgg by hydrogexpa'ilgﬂrin(iiﬁepr&mcgﬁf e,

i odi de, nesyl ate are wel g those of skill in the
art. The brom aellaﬁwngcaraévs'af%mﬂaﬁaa%’wﬁ' ag aghiyate B}I'aé°°2l %sw&fﬁw YFyguch
derivative, sf ofas Emtcameen EtOH, i-BOH; errhixtotes tueteafiviTho jesaltingtinitiae IV-4 reaéts or d t he
al kyl ated deri V tﬂlb}/ a?dehy-ﬁh%ﬁglﬁﬁgéﬂzgﬂeh&ée in an mertrgglqélﬁlglﬁzﬁ apQ’H%m appropr iate

base, such as an aI and 1's. con 1ﬂc-‘|&e

- 21 - benzene, or tglypns 1o afferg|trEnrresperding Aldimipe

M xtures ther eQfent,Bedhise MgS04,ahn bdwgedtiotréntove the HyGrfoured dlﬁnnlg%e&eacaqm tbee
acconpl i shed by Ic@rmgk qﬁéqxc?ugéf Jrrﬁéctze %anvmoi-tymmoa @.ti; L\pfpsros.f.atééﬂoiatc o B

the art. Prefer tion_Is acco 'i/ roeglenatlon in the
presence ofl0y acetic ﬂﬁ)‘&Pﬁﬁ'd? pifArd BY-§, Therreactigfyis ‘?5‘5‘[“5%6‘& %%ﬂ yadietin aW 18kt i vat ed
charcoal, in a instdnteBF-£ Gy, usdis psuallycdonducted frsanketierkal solvVex@Hdpchiss @HF or DMECH, or
m xtures ther eo;( degt;?i%eJ F%Hk“&@qmaﬁbl%gﬁl de\éeﬁeriftmemyl acetaté’ﬁn é@&d@ux@kﬂatnabl €

al dehyde, such 'as benza In an I nert solvent &# a]

benzene, or toIﬁHEfﬁ@"atQ%mﬁﬂa&’r éprinstance dithiwra disqpropyamifeLPA) or KB | £ desir ed,
a dehydrating bistrimetgBityDantde ChiNEMS R B Mitermativelyy eheesdde tan be gemerazd filom H20
formed duripg tpe bﬂt?ﬂq&h&@ﬂmg— AT exposure to ﬁhghé&lnﬁ:cbrﬁlnE mﬁgﬂbﬁﬂﬁr!e ¥f ér@ﬁﬁﬁrﬂd in

an al dol -type reactfon wt epol at tlc acid
ester to affor FOPOkE's (W@h‘i"é"&cltg?‘gﬁo'%ggl gl%gpa{}ﬁi/‘e?rgﬂ'i"wggm}?ggﬁ“ e acid,
for i NSt aee-dutPFe3tefHIY;6 aﬂdmnadusnmhdeyumwmﬂd conditions, euches €M

sol vent, such ageiLhi 4Qf oxMor TFA in CHAS Q@&f&a bes C&dﬁﬁh@f@?debmetcm ghal ate
can be generated from et acetate o sure i I“? ‘ggﬁr gte
ani de base, for wtx%geramaémam il GH‘V’cﬁsﬁeégﬁffr"ffWﬁ“am E?éh‘(sﬁffﬁj“ 4P the P g pRvera

bi s(trimethyd sidsyiu) derhes afeldedNiBND) @ndardrdfgrmratvplvmessuch 4y SrenolPadtestivan be

generated from day,,d;f Okzalid Sy lndis OFRRAGRITY SiRD-IR%RASHKEE to zinc netal,
according to the B?gc;cedgt?re %t st‘gﬁ? % iy cowor k)ers (Tetrahedron 1984,

40, 2781 - 2787). The tert- butoxycarbonyl group and the
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tert-butyl ester of I1V-6 are renoved sinultaneously under acidic
conditions, such as 4 M HCl in 1 ,4-dioxane or TFA in CH2Cl 2, to
afford 1V-7. Conditions for deprotection of tert- butyl carbamates

and tert-butyweeigssm are well-known to those of skill in thecghisoomsh
several 20 useful nethods are described in standard reference vo? unes

such as Greene "Protective G oups SehemeVyani ¢ Synt hesi s" (published by
W ey-Intersci er'_llcée) :

-22- a BnO p Scheme V
——— ——
CO,CH, CO,CH,

1 2

BnO c BnO d
Q/\ - @v o
OH CHO
3 _ 4
BnO . HO
—
x_-CO,CH, CO,CH,
5 6
N N o
f, - e
g H,C l N —
Z CO,CH,
7
Y o
H,C~ | x
P CO,H
8

5 (a) BnCl, K»COj, acetone; (b) LiAlHy4, THF; (c) Swern oxidation; (d) Ph3P=CHCO,CHj3,
THF; (e) Hp, Pd/C, MeOH; (f) 6-(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (g)
LiOH, THF, H;0, then acidification.

The phenol group of commercially available methyl 4-hydroxyphenylacetate (V-1)
10 is protected with a suitable protecting group, for instance a methyl ether, a benzyl ether, or
a triisopropylsilyl ether. Protcction of phenols is well-known to those of skill in the art, and
representative protecting groups are described in standard reference volumes such as
Greene "Protective Groups in Organic Synthesis" (published by Wiley-Interscience).. The
ester group of V-2 is reduced to the corresponding primary alcohol using lithium aluminum
15 hydride. Many other methods exist for the reduction of carboxylic acids and esters to
alcohols, and are described in standard reference volumes, such as "Compendium of
Organic Synthetic Methods" (published by Wiley-Interscience). The alcohol in V-3 is
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[err] 5 (a) Bnd, K2CO3, acetone; (b) LiAlH4, THF;, (c) Swern oxidation;
(d) Ph3P=CHCO2CHS, THF;, (e) H2, Pd/C, MeOH, (f) _ ’ .
6- (et hyl am no) - 2- pyri dyl et hanol , DI AD, (?EQSPEEIEF; Egtp o coh%grzilﬁry
2\2/2; I ;Bleg ?n(;lt g{ﬁ é9?1“(-;1‘#;78[]-oxyphenyl acetate (V-1) Io10 i sgpr ot ect BETRPPASHZ2
sui tabl e prot ecdxidi@d g thelbrredporiding WideRyte @sifg ﬂeualykm?&s MrT ?cﬁdiﬁgﬂ}%x |t05§: Eg;,e 8}[
S 11t e ar e 13h. 1824005, BT b lodb DRy el of 8 A descr | bed
in standard refadehyfes andare daseribeq inytagdard referenceyolimes, sughyasf GorpendiutEobups | n
Or gani ¢ Synt heshrginid Hatieiichetiodsy (pWBiisBaa-by Wiky IREEH&RY). AllciEhﬁlg |V-tl .; - eslt ?[ o um
01 0UP o V% | ohlE Byl Wl SRRy, B VIR st |
carboxyl i ¢ aci deptislly-disreaction ip conducted wsing (sapmetherymethylenelieBhenylpesphiorane.
st andar '('ZI r ef er eif@golwOhgisRSolvéninGlichas DMSW)WHR bir Eﬂﬂtﬁ}lgs t(};?]rg?f. iRﬁa’u%@d:}B\Io.@ g,{,Sy nt hetic
VL0 (P i LAl S 56 LIS AN btk e
wel | - know Swer rPALebR satabyst fqr jnstaggepalladium on activated chayegl, ingsuitablegglventivaehy ot her
met hods exi Bt fasEt@Awe MeOHABIOH) RPIOMH, af miatueds Shetedf. If a bcnzﬁlcﬁghyﬁ%@?o proud: ar e
e 2ok BTN BRI 1y 4
i s protecting group is used, suitable conditions are employed for its removal. For instance, if
a methy! ether is used, it can be cleaved with ethanethiol (EtSH) and aluminum trichloride
(AICl3) as described in Scheme I, or with boron tribromide (BBr3), in an inert solvent,
15  preferably CH7Cly. Alternatively, if a triisopropylsilyl group is used, it can be cleaved
using, for example, tetrabutylammonium fluoride, in a neutral solvent such as THF. Other
useful methods for removal of phenolic protecting groups are described in Greene,
"Protective Groups in Organic Synthesis" (published by Wiley-Interscience). The resulting
phenol V-6 is reacted with 6-(methylamino)-2-pyridylethanot in a Mitsunobu-type coupling
20  reaction (Organic Reactions 1992, 42, 335-656; Synihesis 1981, 1-28) to afford V-7. The
reaction is mediated by the complex formed between an azodicarboxylate diester, such as
diethyl azodicarboxylate or diisopropy! azodicarboxylate, and triphenylphosphine, and is
conducted in an aprotic solvent, for instance THF, CH5Cly, or DMF. V-7 is subsequently
converted to V.8 according to the protocol described in Scheme III.
25
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5 converted to the [err],[err]-unsaturated ester V-5 through the

wel | -known Wttig reaction. Optimally, the reaction is conducted
usi ng (carbonethox nethylene)trlphenylphosphorane in a polar, aprotic
sol'vent, such%®’ THF, or mxtures thereof. Reduction oPCT/HE9/05232
ol efin group of V-5 |s opti mal | y acconl.jshed by hydrogenation in the ”
presence of a pal | adi um catal yst,” tor i nstance palladiumon activated
charcoal , in a+pHdable solvent, such 10 as Epp¥s, OH EtQH i-PrOH, or

m xtures thereof. | enzyl ether is _uded to protéf 4 he phenol
group, it is sinultaeous] y slewmodHjo |iberate the eol cd.t;Hanother
protecting group is used, swtabl e conditions are enpldyed for its renoval .

For instance, if d methyl ether is used, it can be2cleaved with
et hanethiol (EtSH) and alum numtrichloride (Al 3) as described in
Scheme |, or wth boron gdibromde (BBr3), in an inert solvent, 15

a triisopropylsilyl group is used, it
pl &0 LCRL rabut yranmoni um fl uoride, in a
fuseful nmethods for renoval of

preferably CH2A 2 Alterna s i
can be cl eaved > usi ng, )
neutral solvent such as THF.

phenol i ¢ protecting groups are glescribed in G eene, "Protective
G oups in Organic Synthesis" (published by Wl ey-Interscience). The

resul ting phgnol V— 6 is react ed wi th 6-(nethyl anino)-2-pyridyl et hanol

inaM tsunobu (Organi ¢ Reactions 1992, 42,
335-656; Synt he§| s 1 81 1-28) t
nedi at ed by the conpl ornmed b

The reaction is
, BRittar boxyl ate diester, such as
di et hyl azodi carboxyl ate or di i4sopropyl azodi carboxyl ate, and
tri phenyl phosphine, and is conducted in an aprotic solvent, for

i nstance THE, %%Qn% og%r&(\jﬂ:r D\IOI%T%}? (%}"?Eﬁ'ﬁﬁﬂ ?/6_(,%},y,an§9°r}\§erted to V-8

accordi ng to t he
- 24 - pyndylethanol DIAD, (Ph)3P, DMF; (d) LiOH, THF, HO0, then acidificatioae V|

The o.B-unsaturated ester VI-1, prepared as described in Scheme V, is reacted with

a cuprate reagent to effect a conjugate addition reaction. For example, reaction of VI-1

10 with the cuprate reagent derived from vinylmagnesium bromide and copper (I) bromide-
dimethylsulfide complex, in an aprotic solvent such as Ety0O or THF, gives the conjugate
addition product VI-2. Many procedures have been reported for the formation and
conjugate addition reactions of a wide array of cuprate and organocopper reagents, and
several excellent reviews have been published (for example, see Posner, Organic Reactions

15 1972, 19, 1 - 113; Lipshutz and Sengupta, Organic Reactions 1992, 41, 135 - 631). The
triisopropylsilyl group of VI-2 is removed as described in Scheme V, and the resulting
phenol VI-3 is converted to VI-4 according the methods described in Scheme V.
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[err] 5

6- (et hyl am no) - 2-
H20, then acidification.

(a) (vinyl)MBr, CuBr [err] DWV5, THF; (b) TBAF, THF; (c)

pyridyl et hanol, DI AD, (Ph)3P, DMF; (d) LiOH, THF,
The [err]-unsaturated ester VI-1,

prepared as dgameiq4bed in Schene V, is reacted with a CuiResRFoeNnt
to effect a conjugate addition reaction. For exanple, reaction of VI-1 10

with the cuprate reagent derived from

brom de-

or THF, gives tdig
have been reported
of a wide array of
revi ews have

excel | ent

Reactions 15
1992, 41, 135 - 631). The triisopropylsilyl group of VI-2 is renoved

as described i ncrigobenr vV, oend the resultingcH,0 enabpnvl -3 i s converted
to VI-4 according th gt hoBs describe®l [ n Sche d
[ —_—
- 25 - COH
N/\
5 .

10

15

gnesi um brom de and copper

(1)

di met hyl sul fide conplex, in an aprotic solvent such as Et20

egn published (for exa
1972, 19, - 113; Lipshutz and

4

N

CH,0 OPh e CHO OPh ¢
o, 0.
oH CHO

5 6
CH,0 OPh ah HO OPh
—
x_-CO,CH, CO,CH,
7 8

i HC/H Ny o OPh
— U T Ul
Z CO,H
9

(a) PhOH, Cu, K5CO3; (b) sulfur, morpholine; (c) KOH, H;O0, i-PrOH; (d) LiAlHy, THF;
(e) Swern oxidation; (f) Ph3P=CHCO,CH3, THF; (g) Hy, Pd/C, MeOH; (h) BBr3,
CH»Cly; (i) 6-(methylamino)-2-pyridylethanol, DEAD, (Ph)3P, CH5Cly; (5) 1.0 N NaOH,
MeOH, then acidification.

Commercially available 2-fluoro-4-methoxyacetophenone (VII-1) reacts with an
alcohol, for example phenol, in the presence of copper metal and a suitable base, for
instance K9CO3, to afford the diaryl ether VII-2. On treatment with sulfur and an
appropriate primary or secondary amine, preferably morpholine, according to the general
method of Harris (J. Med. Chem. 1982, 235, 855), VII-2 is converted to VII-3 in a classical
Willgerodt-Kindler reaction. The thioamide thus obtained is hydrolyzed to the
corresponding carboxylic acid VII-4 by reaction with an alkali metal hydroxide, suitably
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Schene VI | [err] 5 (a) PhOH, Cu,

K2CO3; (b) sul fur, norpholine; (c) KOH H20, i-PrOH (d) LiA H4, THF,

(e) Swern oxidation; (f) Ph3P=CHCO2CH3, THF; (g) H2, Pd/C, NECH (h) BBr3,
CH2d 2; (i) 6Womexdsydzani no) - 2-pyridyl et hanol, DEAD, (Ph)3P, /55:42) 1.0
N NaCH, then acidification. 10 Commer ci aI y avall abl e
2-f1 uor o- 4- net A2 Pt EFRbolia Aojventy suphyagagueoys MpOREIOH, or i-BHQIBHIL4 if O
exanpl e phenol ,subsequeinty coneseoFIDH acofifRto (e gelkeraBpidioso] 2ast AR Rasey. T o

i nstance K2CO3, to afford the diaryl e 2. On treatnment with ‘sul fur
and an appropriate-primry or sec s lrnthi m ne, preferably norpholine,

according to the general nmet hod of Harris (J. Med. Chem 1982, 25,
855), VII-2 is erted to VII-3 in a clagstyal 15 W | | ger odt - Ki ndl er
reaction. The t 1 de thys obtCh,de B yzed t he
correspondi ng carpoxyli c—ace-VII-4 act] on mﬁth_ghéalkali met al
hydr oxi de, suitab

] CO,CH, ) CO,CH,
CH,O xS CH,0 S
cd 3 e
—— ————
. CO,H . SN,
o]
CH,0 S ; HO S ‘
— —
CO,CH, CO,CH
5 6
?oc —
HC” Ny o} xS "
|
Z CO,CH,
7
N._N o] - S
H,c” X N i
! —
Z CO,CH,
8
Ne_n o S
H,C”~ s N
P~ CO,H
5 9

(a) LIN(TMS),, THF, then 4-methoxybenzy! chloride: (b) 1.0 N NaOH, McOﬁ, then
acidification; (c) SOCly; (d) CHaN3, Et70; (e) AgOBz, MeOH; (f) BBr3, CH,Cly; (g) 6-
(N-Boc-N-methylamino)-2-pyridylethanol, DEAD, (Ph)3P, CH,Cly; (hy HCl/dioxane; (i)
1.0 N NaOH, MeOH, then acidification.
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- 26- KOH, in an aqueous al coholic solvent, such as aqueous

MeCOH, EtOH, or i-PrOH VII-4 is subsequently converted to VII-9
according to the general protocol described in Schene V.
Scheme VI  wo 99/45927 [err] PCT/US99/05232

2-Thiopheneacetic acid methyl ester (VIII-1) is deprotonated with a suitable base,
generally an alkali metal amide such as LDA or lithium bis(trimethylsilyl)amide, and
without isolation the intermediate ester enolate is reacted with an appropriate benzyl halide,
5  for instance 4-methoxybenzyl chloride, to afford the alkylation product VIII-2. Generally, a
polar aprotic solvent such as THF, or THF in the presence of various additives, for instance
HMPA or TMEDA, is preferred for this reaction. The methyl ester of VIII-2 is hydrolyzed
using aqueous base, for example, LiOH in aqueous THF or NaOH in aqueous MeOH or
EtOH, and the intermediate carboxylate salt is acidified with a suitable acid, for instance
10 TFA or HC], to afford the carboxylic acid VIII-3. This is converted to an activated form of
the carboxylic acid using, for example, SOCl,, and the activated form is subsequently
reacted with diazomethane in a suitable solvent, such as Ety0 or a mixture of Et7O and
CH;,Cl, to afford the diazoketone VIII-4. On treatment with a suitable silver salt, for
instance silver benzoate or silver triflate, in an alcoholic solvent, generally MeOH or EtOH,
15  VIII-4 undergoes a classical Arndt-Eistert reaction to afford the ester VIII-5. Deprotection
of the methy! ether according to the general conditions described in Scheme V gives VIII-
6, which is converted to VIII-7 by reaction with 6-(N-Boc-N-methylamino)-2-
pyridylethanol in a Mitsunobu reaction according to the conditions described in Scheme V.
The tert-butoxycarbony! group of VIII-7 is removed under acidic conditions, such as 4 M
20 HClin 1,4-dioxane or TFA in CHyCly, to afford VIII-8. Conditions for deprotection of
tert-butyl carbamates are well-known to those of skill in the art, and several useful methods
are described in standard reference volumes such as Greene "Protective Groups in Organic
Synthesis". Saponification of the according to the general methods described in Scheme II1
affords VIII-9.
25
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5 (a) LIN(TMS) 2, THF, then 4-net hoxybenzyl chloride; (b) 1.0 N NaCH,
MeCH, then acidification; (c) SO 2; (d) CH2N2, Et20 (e) AgOBz, MeOH

(f) BBr3, CH2dA 2; (g) 6- (N- Boc- N- net hyl ami no) - 2- pyri dyl et hanol , DEAD,
(Ph) 3P, CH2CI WO 9%M392HC / di oxane; (i) 1.0 N NaOH, MeOH, t hegT/US99/05232
acidification. - 27 - '

2- Thi opheneacetic acid nethyl ester (Vlgﬁtfe_yf%i s deprotonated with a

sui t abl e base, generally an al kali metal am de such as LDA or |ithium
bi s(trimethylsilyl)amde, and wi t hout isol atiorBthe internediate

ester enolate is reacted with an appropriate benzyl lide, 5 for
i nstance 4-net t’borxybenzyl chloride, to afford the al ion product VIII-2.

Generally, a pahar aprotic sg vent CHyRy r THF iny he
presence of vario ddi tj ves, for—Tmstance HVPA or TVEDA—s
preferred for this €ac¥roncojdie net hyl ester™ ¥@GORYdr ol yzed

usi ng aqueous base, fqr exanpl e, LiOH in aqueous ,TJHF or NaOH i n aqueous
MeOH or EtOH, and thg internedi ate carboxylate salt is acidj
a suitable acid, for instance 10 TFA or HO, to afford the carb
acid VII1-3. This is con ed to an activaggd form of th
aci d usi ng, for%(gxarrpl e, 12, and the act&vat ed form s subse

reacted with di pET AN a suitabl e ;ser ',\'\ C SN=203
'\ 4 2, Oaéégtratﬁie di azo et}eVIII-
Sal th~10or? i nstanc Il ver benxe@

of Et20 and

with a suitable silYe

triflate in an al cohol4c solvent, generally MeCOH or EtOH, 15 4 VIII-4
undergoes a classical Arndt-Eistert reaction togfford the ester VIII-5.
Depr ot ecti on of the methyl ether accordingj to the general conditions
described in Schenme V gives VIII- 6, whi gh=x~s converted to VIII-7 by
reaction with 6-(N Boc- N nﬁt hyy,am Qo) -&- dyl et hanol in a

M t sunobu react i &b accaer,@i ndyt oy he eond; s WgScribed in Schenme V.
The tert-butoxycarbonyl group ofJ VI11-7 gmoved yglgr aci dic conditions,
such as 4 M20 HCL in 1,4-dMxane or TFAZI n™CH2Y2, %o afford VIII-8.

Condi tions for deprotection of tert-busyl carbamates are wel | -known
to those of skill,in the art, and seve 4l 0,

described in st(3)n4d’3FtB°’ﬁy§?“é¥]%%’§s“\’/’8 Flﬁ?r%‘{seaé"t}t é@A(ﬁéﬂe{lﬁEr(@tBeBcrﬁ’ia(gf@C@ oups
in Oganic 5 () SPhBerNimethylagineddipytidylathanel. BIAD, KRh)R: €HeGQin@) 4N t he general
nmet hods descri bcl/didkanes R§1EN NaOH, EtOH, thed dciifiatiod. | | - 9. 25

A suitable derivative of acrylic acid, for instance ethyl 4-bromocinnamate (IX-1),
is converted to derivative IX-2 by reaction with selected benzyl cuprate reagents according
10 to the general method of Van Heerden (Tetrahedron 1996, 52, 12313). As described in
Scheme VI, many additional procedures have been reported for the formation and conjugate
addition reactions of a wide array of cuprate and organocopper reagents. The addition
product IX-2 is then converted to IX-5 by the general protocol described in Scheme VIIIL.
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-28 - Schenme I X .

Br [err] (a) 4-met hoxybenzyl magnesi um
chloride, Cul, TMEDA, TMSCl, THF; (b) BBr3, CH2O 2; 5 (c)

6- (N- Boc- N- neWM@A%48%2m0) - 2- pyri dyl et hanol , DI AD, (Ph) 3P, CI-lZ(}'é.’r/Uigd/bszﬂ—z N
HCl / di oxane; (e)1 .0 N NaCH, EtOH, then gm og(f I cation.

CH,0 a CO,Bn
—> CO,CH,
Br
1
ocr-l3
CH,0 N
CO,H OCH,
cocH, CO,CH,
3

N o_N
g CHO O N_CHO _, CHO y
——— —D-
CO,CH, CO,CH,

5 6

N N (o] O 2N
f' 'h - v/
g H,C | X
= COH

(a) methyl 3-(benzyloxycarbonyl)-3-butenoate, Pd(OAc),, P(tol)3, (i-Pr)NEt,

5  propionitrile; (b) Hp, 10% Pd/C, MeOH, EtOAc; (c) CDI, (CH30)2CHCH,NHj,, CH,Cly;
(d) 6 N HCI, THF; (e) I, PPh3, Et3N, CH,Cly; (f) BBr3, CH,Cly; (g) 6-(methylamino)-2-
pyridylethanol, DIAD, (Ph)3P, THF; (h) LiOH, THF, H,O, then acidification.

A suitable haloaromatic derivative, for instance 4-bromoanisole (X-1), reacts with
10 methyl! 3-(benzyloxycarbonyl)-3-butenoate in a Heck-type reaction (see Heck, Org. .
Reactions 1982, 27, 345) to afford X-2. The reaction is mediated by a palladium(0)
species, and generally is conducted in an inert solvent, such as CH,CN, propionitrile, or
toluene, in the presence of an appropriate acid scavenger, such as triethylamine (Et3N) or
diisopropylethylamine ((i-Pr);NEt). Typical sources of the palladium(0) species include
15 palladium (II) acetate (Pd(OAc)7) and palladium(II) chloride (PdCl,), and oftentimes
phosphine ligands, for instance triphenylphosphine (PPhs3) or tri-ortho-tolylphosphine
(P(tol)3), are included. The o,B-unsaturated ester X-2 is reduced to the saturated
compound X-3 by reaction with hydrogen gas in the presence of a suitable catalyst,

preferably palladium metal on activated carbon (Pd/C), in an inert solvent, generally
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A suitable derivative of acrylic acid, for instance ethyl 4-bronoci nnamate

(IX-2), Is converted to derivative I X-2 by reaction with sel ected
benzyl cuprate reagents according 10 to the general nethod of Van Heerden
(Tetrahedron WOB/4587 12313). As described in Scheme VPCTipE05232

additional proGggiy %ﬁoﬁaﬁftsap%?nnmpsqg&&sﬂ bl d)PeclePln RS QLA CONI ugal e

addi tion reactions anocopper reagents.

The addition  simuligpesysly pnderdhese F@'dt“ﬁéﬁﬂigerﬁ}%?h? é‘aremn Ing 9"??}3'1!"(?6“19 eral

prot ocol descr idafdxylid a&ié bEXB isMdohVerted to an activated form using, for example, EDC and
-29-

HOBt, SOCl», or 1,1-carbonyldiimidazole (CDI), and the activated form is subsequentl
Schene X 2 Y €oh duently

reacted with an appropriate amine, for instance aminoacetaldehyde dimethyl acetal, in a
suitable solvent, such as CH,Cly, to afford X-4. Depending on whether acid neutralization
is required, an added base, such as triethylamine (Et3N), diisopropylethylamine ((i-
Pr),;NE), or pyridine, may be used. Many additional methods for converting a carboxylic
acid to an amide are known, and can be found in standard reference books, such as

10  "Compendium of Organic Synthetic Methods", Vol. I - VI (published by Wiley-
Interscience), or Bodansky, "The Practice of Peptide Synthesis” (published by Springer-
Verlag). The dimethyl acetal of X-4 is cleaved to the corresponding aldehyde (X-5) under
acidic conditions, preferably with hydrochloric acid in THF or dioxane. Other methods for
converting a dimethyl acetal to an aldehyde are described in standard reference volumes,

15  such as Greene, "Protective Groups in Organic Synthesis" (published by Wiley-
Interscience). The amidoaldehyde X-5 is cyclized to the oxazole X-6 according to the
methodology of Rovnyak (J. Med. Chem. 1997, 40, 24-34). X-6 is then converted to X-7
according to the protocol described in Scheme V.
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[err] (a) methyl 3-(benzyl oxycarbonyl)-3-butenoat e,
Pd(OAc)[err], P(tol)3, (i-Pr)2NEt, 5 propionitrile; (b) H2,
10% Pd/ C, MeOH, Et QAc; (c) CDI, (CH30O 2CHCH2NH2, CHz2d 2;

(d) 6 N HC, wepgage) 12, PPh3, Et[err]N, CH2A 2; (f) BBr3, ROHAGHNs2529)

6- (et hyl am no) - 2- Sy A q%lethanol DI AD, (Ph)3P, THF;
(h) LiOH THF, H20, then acidification = """ A

sui tabl e hal oaromatic derivative, for instance 4-bronpanisole (X-1), reacts

Wi th HO et hyl  3- (bquyloﬁ yl)-3-butenpate in a
Heck-type reaction ¢ Heck, Org—> Reaet+#»ons 1982, 27,
345) to afford X-2. &GN i s nediate i un( 0)

speci es, and generally is conducted in an inert solvent, such as CHCN,
propionitrile, or tol uene, 3 n the presence of an
appropriate acid scavenger, such as triethylam ne ( or
dllsopropyleththglne ((|-Pr)2NEt) Typi c I sour ces he pal | adi un( 0)
speci es include 15 palladlu e (Pg(0OAc)2) and
pal I adi um(11) chlor @ PdQ| 2) ,,gnd—ortenti ne -
phosphi ne |igands, foF insta re ri phenyl phospr or

tri-ortho- tonIphosphlne éc (P(tol)3), are included. The
[err]-unsaturated ester X-2 is Feduced to the saturated

conmpound X-3 by reaction wiih hydrogen gas in the presence of a suitable
cat al yst, preferably palladi um
carbon (Pd/C), BROQN 4 vent, generalHo
- 30-

ester in X-2 is cle Lnes
| i berate the correspondi ng carboxylic acid. The carboxylic acid of X-3

is converted to an acti¥vated formusing, for exanﬁle EDC and HOBt
sod 2, or 1,1 '-carbonyldiinidazole (CDI and the activated formis
subsequently 5 cted with an approgfi afje am ne, for instance
aninoacetaldehyde e | _ace sui tabl e sol vent, such as
CH2Cl 2, to affofeCX- ﬁb endi ng ~acid neutrali zati on is
requi red, an added ba uch as HMEt3N),

di i sopropyl et hyl am ne ((|- Pr)2NEt), or pyridine, may be used. Many
addi tional methods for converting a Gérboxyllc acid to an am de are
known, and can be found in standard reference books, such as 10

| Sompend um ¢ 5538 R, QU e Sl dck Mo R LSSl
by Springer- tert-Bpd i, | THE) (d) E@28(EHHGP2E Metia THB () PA/C, BBEOHA t o t he

correspondi ng alAamyGand) 5 ridHARRA6], DIAD, (PH)AH THF! oH, OIS, Hyp! @EEr ably wi th
hydr ochl ori c aC'dmhn THF or di oxane. O her nethods for converting a

di net hyl acet al *¢8"H°%| dehyde are described in standard ref erence vol unes,
15 such as G eene, "Protective Goups in Oganic Synthesis" (published by

Wi eyl- .6 10l nters Cmﬁheﬁotl} grl;ii;eof&ame.aﬁnﬁn?ﬂmwﬁa?%ﬂ &hw&Jypmﬂa&eﬁtc@ﬁ
oxXxazol e X- acc (0] (0] n em
1997, 40, 24- 34) 1 kel il Renzyt cner B RAREH 080l v Mg °°’“‘E°8“"[ a
prot ocol descri gb@aqtqulgdﬁ@r@nqﬁlylhydroxylamme hydrochloride in the presence of A1C13 in an

inert solvent, preferably toluene, according to the general method of Weinreb (Synrh.

Commun. 1982, 12, 989), to afford XI-3. This compound reacts with suitable Grignard or

15  organolithium reagents to afford ketones according to the general procedure of Weinreb
(Tet. Lerr. 1981, 22, 3815). For example, 2-lithiopyridine, prepared from 2-bromopyridine
and tert-butyllithium, reacts with XI-3 in an ethereal solvent, such as THF or DME, to

afford the ketone derivative XI-4. This ketone reacts in a Wittig-type reaction with triethyl
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Scheme Xi

WO 99/45927 : PCT/US99/05232

phosphonoacetate in the presence of a suitable base, for instance LiN(TMS)2 or NaH, in a
polar, aprotic solvent, preferably THF, to afford the o.,B-unsaturated ester XI-5. As
described in Scheme V, hydrogenation of XI-5 reduces the olefin and simultaneously
remaves the benzyl ether to afford XI-6. This compound is then converted to XI-7 by the
protocol described in Scheme V.,

Scheme X1I

H
(>/N\/COZCH3 : a CHJ)@\@ b
—_— —_—
chocha
1 2

I|30c
N

HO P N o}
@ —="
N\ _-CO,CH, S N _-CO.CH,
3 4
N N o) [ j
d, ”
——e> H3C l N
= N\/COZH

5
(a) NaH, 4-methoxybenzyl chloride, DMF; (b) BBr3, CH;Cly; (c) 6-(N-Boc-N-
methylamino)-2-pyridylethanol, DIAD, (Ph)3P, CH7Cly; (d) 4 N HCl/dioxane; (e)1.0 N
NaOH, EtOH, then acidification.

A suitably N-functionalized amino acid derivative, for instance N-phenylglycine
(XII-1), is reacted with an appropriately functionalized benzyl halide, for example 4-
methoxybenzyl chloride, to afford XII-2. The reaction is mediated by a base, such as NaH
or LIN(TMS)2, and is conducted in a polar, aprotic solvent, generally THF, DMF, or
mixtures thereof. The product XII-2 is subsequently converted to XII-§ according the
protocol described in Scheme VIII.
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[err] 5 (a) Bnd, K2COB, acetone; (b) (CH3ONHCH3 [err] HO, A d 3,

tol uene; (c) 2-bronopyridine, tert-BuLi, THF; (d)
(EtO2P(O CH err] CO2Et, NaH, THF; (e) H2, Pd/C, EtOCH, (f) 6-

(et hyl am no) wa-9amsszuly| et hanol , DI AD, (Ph)3P, THF; (g) Li OH, pdiisockides t hen

acidification. 10 The phenol, groyp of comrercially avail able
met hyl 4-hydroxyphenyl acetate (XI - ﬁﬂ'—‘gﬁuprot ected as its benzyl ether
as described in Scheme V. The resulting conpound (XI- 2) reacts with

N, O di met hyl hy dHOx p@Cy dr ochl or i i@ heogH,esence of AI C3in an
inert solvent, pref bl y tol uefe ,accor toy *he gener_aJ_mat hod of

Wi nreb (Synth ' 1982, 12, 98 ohaffaacky - 3. This conmpound
reacts with suitable Gi gnard or 15 organol ithiumreagents to afford

ket ones according to the general procedure o Wi nreb (Tet. Lett.
1981, 22, 3815). For exanple, 2-lithiopyridine, prepared from

2- br onmopyri di ne Bocand tert-butyllithium reacts with XI-3 in an et hereal

sol vent, such as TE o 190 abtegd the ketone derivative Xi-4.

Thi s ketone reatds iNja W ttrg-typ eachl on with tr¥thyl

- 32 - hgsphonoacex g NLhecCpraserice of a suitable base,
for instance LiN(TM5)2 or NaH, in a polar, aprotic solvent, preferably
THF, to afford the [err],[err]-unsatdrated ester XI-5. As described in

Schene V, hydrogenation of XI-5 reduces the ol efin and si mul t aneously
removes the benzyl Thi s conpound is then converted to

th to afford Xl -
XI-7 by the 5 ngrcf‘r N\ gEHEme V.
Schenme Xl | «_COH

a

5  (a) glycine methyl ester hydrochloride, NaBH3CN, 3A sieves, MeOH; (b) 6-(N-Boc-N-
methylamino)-2-pyridylethanol, DIAD, (Ph)3P, CH5Cly; (c) 4 N HCl/dioxane; (d)1 ON
NaOH, MeOH, THF, then acidification.

A suitably functionalized aromatic aldehyde such as 4-hydroxy-2-

10 methoxybenzaldehyde (XIII-1), is reacted with an amino acid derivative, for instance
glycine methyl ester hydrochloride, under reductive amination conditions, to afford XIII-2.
Reductive amination involves the reaction of an aldehyde or ketone with an amine in the
presence of a suitable reducing agent, generally sodium cyanoborohydride (NaBH3CN) or
sodium triacetoxyborohydride (NaB(OAc)3H), oftentimes in the presence of an acid

15  catalyst, generally acetic acid or hydrochloric acid. The reaction proceeds through an
intermediate imine, which reacts in situ with the reducing agent to afford the amine.
Alternatively, the imine can be prepared as a discreet entity, and reduced in a subsequent
step. Typical solvents for this reaction include CH,Cly, DMF, or an alcohol such as MeOH
or EtOH. A dehydrating reagent, such as molecular sieves, MgSOy, or trimethyl

20  orthoformate, can be used to react with the water liberated during the course of the reaction.
The product XIII-2 is subsequently converted to XIII-4 according the protocol described in
Scheme VIII,
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[err]- 10 (a) NaH, 4-nmethoxybenzyl chloride, DWVF, (b) BBr3, CH2A 2; (c)
6- (N- Boc- N- nmet hyl am no) - 2- pyri dyl et hanol , DI AD, (Ph)3P, CH2Cl 2; (d) 4
N HCO / di oxaneiweé 69i458,.0 N NaOH, EtCOH, then acidification.

A suitably N-funct i onali zed amino acid derivati ve, for instak€dNs99/05232
N- phenyl gl yci ne 15 (XI'l-1), is reactegchéint RN appropriately ;

functionalized benzyl halide, for exanple 4- nmet hoxybenzyl chlori de,
to afford Xl I-2.ydhe _reaction is ated by a base‘r such as NaH or
LiN(TMB)2, and is ¢ ted ian a po oti cpsol VERPx g8s ral by oTHF,
DVF, or mi xt ur ereof. ‘The pro XIT=2?5 subsg t1yTeetver t ed
to XII-5 accor di ng the Br protocol deS€riteed in Schene ON-CO.CH;,
- 338 - 2 Schgrre Xl [err]
CO .Bn
TIPSO
=T e =
CO,CH, CO,CH,
3
co Bn co Bn
e TIPSO\@\/\(/ f TIPSO
—
CO,CH, \©\)/\/co CH,
COZBn
*)
CO,CH,
CO L8N
CO,H

H . (—'<_
~N I N\ O O 2N
= COH
10
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5 (a) glycine nethyl ester hydrochloride, NaBH3CN, 3A sieves, MOH (b) .
6- (N- Boc- N- nmet hyl am no) - 2- pyri dyl et hanol , DI AD, (Ph)3P, CH2Cl 2; (c) 4
N HC / di oxane; (d) 1.0 N NaOH, MeOH, THF, then acidification.

A suitably fuWo%@ali zed aromati c al dehyde such as 4- hydr oxBETAISIY05332

met hoxybenzal d . o j S e ' m | ivative, for
I nst ance e(%gﬁsﬁégéhg%lwi%moé{g?'é%'%aész gr(\:'ﬁ %?T%By]%{?ﬁﬂgwgﬁé%g’? |bv3e am nation
condi tions, to e¥eReAte PAOALLoP(toD3. (-PRgRirenicaitle; (Ghis: dA%PA o -DHOH. EIRAC;
reaction of an (4) defetdsrydéstek EDIHHOBE Hy 0 RtsNNDNEF; (e)Biifgess reagent, THES@NCe of a
sui t abl e reduci , ral k. C dr or
sodiumtriacet o(;‘ %?gﬁbd(glfi@?@a?{&%w&%?@gﬁﬁﬁggg?'jﬁg?eﬁ{gk%%;g‘gf\]?:e of an
acid 15  cax al §osP. TG} HPHy THE &0 thepaculifigatioty dr ochl oric aci d. The

reacti on proceeds through an i ntermedi ate imne, which reacts in situ

i th the reduci : ' | hm
with the reducing agegh, h&oﬁéei.oxtfég{fmmam Fégﬂ%pganoﬁg&gtgﬁsgk%%%ugébe ' mne

can be prepared as creet entity, an ¢ “subsequen
step. Typical sUitabbprrategiesdetivatixe, for distancsd-hrofeq-{réfeisenmorysilylopyWeenzese CIY- al cohol
such as MeOH  2). The prétedbng gréupiiehhel plhol mipstrbe agreputible Swith utasquen kieetidigrandi eves,

SH, or ty4ne u e v | e wat er
:vigberat ed deri ﬁ\;ztg}l égl%&l}lr g({aﬁegfm %ﬁ%ﬂé@%ﬁ?965H§£q4ﬁg°déf°gﬁ‘tﬁ@¥g‘%ip?'f‘1-?2 S

subsequently c t 28¢idepesibsg i standazd sefgrepce yglumes sysh 3t Geegite. Fadtestivg,Ergupsin

Schene VIII. Organic Synthesis" (published by Wiley-Interscience). XIV-2 is converted to XBv}4 and

Scheme XI'V subsequently to XIV-5 according to the general methods described in Scheme X. XIV-5is
then converted to the oxazole derivative XIV-7. Several methods are known for the

15  conversion of amidoalcohols to oxazoles (Meyers, Tetrahedron 1994, 50, 2297-2360; Wipf,
J. Org. Chem. 1993, 58, 3604-3606). For example, the amidoalcohol XIV-5 can be
converted first to the oxazoline XIV-6. This transformation is generally accomplished
under dehydrating conditions, such as reaction with Burgess reagent in THF. Oxazoline
XIV-6 is then oxidized to oxazole XIV-7 using, for instance, bromtrichloromethane and

20  DBU in CH,Cl, (Williams, Tetrahedron Letters 1997, 38, 331-334) or CuBr and DBU in
an appropriate solvent, such as EtOAc/CHCI3 or CH,Cl, (Barrish, J. Org. Chem. 1993, 58,
4494-4496). Removal of the silyl protecting group affords phenol XIV-8, which is
converted to XIV-10 as described in Scheme V.
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[err] (a) Triisopropylsilyl chloride, imdazole, DWVF, (b)

nmet hyl 3-(benzyl oxycarbonyl) - 3- but enoate, Pd(QAc)2, P(tol)3,
(i-Pr)2NEt, propionitrile; (c) H2, 10% Pd/C, i-PrOH, EtQAc; (d) serine
benzyl ester,WBD@4SROBt [err] H20, Et3N, DMF, (e) Burgess rcecusosomse; (f)
a 3CBr, DBU, CH2d 2; (g) TBAF, THF,; (h;)§ F-Aﬂ@t hyl am no) - 2- pyri dyl et hanol ,
DIAD, 5 (Ph)3P, THF;, (i) LiOH THF, X n acidification.

A hal ophenol derivative, for instance 4-bronophenol (XIV-1), is converted

to a suitably protected derivative, for in&%Bte 4-brono- 1
-(triisopropylsilyloxy) bglnzene ( XI'V- 2) he protecting group for the
phenol nust be conpati blsw S i

cheg ghry, and 10 al so nust be
able to be renoved sebicti . Mfthods for tl® protection of
phenol s are described in st ¢ peQ,GHych as G eene,
"Protective Goups in gani ¢ Synt hesi s" (published by
Wl ey-Interscience). XIV-2 is converted to'XI V-4 and subsequently to
XI'V-5 according to the general methods described '&HSchema X. XIV-5is
t hen converted to the oxazol e derivative Xl V-7. GeV¥eral nethods are known

for the 15 conversion ¢f am doal cohols to oKazpl es (Meyers, Tetrahedron

1994, 50, 2297-2360; W N N e §93. 58, 3604-3606). For
exanpl e, the am doal cotol | V-¥ can be cdnverted fi+st—+0 the
oxazoline XIV-6. This trans tion is P hpl i shed under
dehydrating conditions, such as reaction w,th Burgess reagent in THF.
Oxazol i ne XIV-6 is then oxidized to oxazole XIV-7 using, for

i nstance, brontrichl oronmet hane and 20 DBU in CltEdliMde. (W I 11 ans,
Tetrahedron Letters 1997, 38, 331-334) or CuBp2-énd DBU in an
appropriate sol vent, suc 23,2 (Barrish, J. Og. Chem
1993, 58, 4494- 4! @ protectingegroup affords

phenol Xl V-8, which is | V-10 a%0d5§cr| bed 1n Schene V.
2 3

3
CONMe,
n N O O P N
HSC’ I S s
L CO,H
4

S (a)Hjy, 10% Pd/C, EtOH; (d) MeoNH - HCI, EDC, HOBt - H»O, Et3N, DMF; (c) LiOH,
THF, H,O, then acidification.

Compound XV-1, prepared as described in Scheme XIV, is converted to the
carboxylic acid derivative XV-2 by hydrogenation in the presence of a suitablc catalyst,
10  preferably palladium metal on activated carbon (Pd/C), in an inert solvent, generally
MeOH, EtOH, EtOAc, or mixtures theréof. XV-2 is converted to the amide derivative XV.-
3 according to the general methods for formation of amides from carboxylic acids

described in Scheme X. Saponification as described in Scheme V gives XV-4.
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- 36 - Scheme XV [err].
5 (a) H2, 10% Pd/C, EtOH (d) Me2NH [err] HC, EDC, HOBt [err] H20, Et3N,

DMF; (c) LiOH, THF, H20, then acidification.
' WO 99/45927 : PCT/US99/05232
Scheme XVI '
MeO MeO.
® COMH ab HO c
— . —_—
COMe CO,Me
1 2
MeO ll HO It
d ef.g
CO,Me : CO,Me
3 4
H
Hn 0 I
H,C | X
> CO,H
5

5  (a) (COCl);, DMF, CH;Cly; (b) (Ph3P)2CuBHy, (Ph)3P, acetone; (c) dimethyl-1-diazo-2-
oxopropylphosphonate, KoCO3, MeOH; BBr3, CHyCly; (d) 6-(N-Boc-N-methylamino)-2-
pyridylethanol, DEAD, (Ph)3P, CH2Cl»; (d) 4 N HCl/dioxane; (e)1.0 N NaOH, MeOH,
then acidification.

10 Compound XVI-1, prepared as described in Scheme X, is converted to aldehyde
derivative XV1-2, preferably by the method of Fleet and Harding (Tet. Lezt. 1979, 11, 975-
978). This method involves initial conversion of the carboxylic acid moiety of XVI-1 to
the corresponding acid chloride under standard conditions well-known to those of skill in
the art, followed by reduction to the aldehyde using (Ph3P)pCuBHy. Other methods are

15  known for the selective conversion of a carboxylic acid to an aldehyde in the presence of a
carboxylic ester, and can be found in standard reference volumes, such as Compendium of
Organic Synthetic Methods (published by Wiley-Interscience). The aldehyde XVI-2 is
subsequently transformed into the acetylene derivative XVI-3 by the procedure of Muller,
et al. (Syn. Lett. 1996, 521-522). Thus, XVI-2 is reacted with dimethyl-l—diazo—i—

20  oxopropylphosphonate in the presence of a suitable base, generally K7COa3, in an
appropriate solvent, such as methanol. Additional methods for the conversion of an
aldehyde to an acetylene are known, and can be found in standard reference volumes, such

as Compendium of Organic Synthetic Methods (published by Wiley-Interscience). The
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Compound XV-1, prepared as described in Scheme XV, is converted to the
carboxylic acid derivative XV-2 by hydrogenation in the presence of a

sui tabl e catal yst, 10 preferably palladiumnmetal on activated carbon
(Pd/ C), in anWMa9M69230| vent general ly MeOH, Et OH, Et QAECTHSINISILUr es

thereof. XV-2 i Bro OP*Gf—S bse ukﬂﬁ c%@qudt %\}I &o\‘cﬁ §enrral prgtocoqcor ding to

the general net om C
described in ScFFéFfé’c‘XmsSbﬁm?ﬁfml cation as descrl bed in Scheme V gi ves XV-4.

- 37 - Amide co S:'plmg reagents as used herein denote reaicnts wh:ch%'?%gﬁsex\t@ [err]

5 codl ) 2
di me'g ﬁgu f1 -di) a?&“?eﬁ“d%“ i"&B‘%Q)” PE:H% ‘%5?‘5’“%2 &t O%§r3(C)CHZCI 2

(d) 6- ( N-BocS N- ardwdnidesand qesyrs gnd acyl hahf&yr %ﬁnétbh‘éwe EPCEE¢©, DR%PQP,TE@HBCI 2;
(d) 4 N HO/di oxase N-Kydjoxysuidinie ahd oxbytloride are typlten aci di fi cati on.

Coupling methods to form peptide bonds are generally well known to the art. The
methods of peptide synthesis generally set forth by Bodansky er al., THE PRACTICE OF
PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984, Ali er al. in J. Med. Chem., 29, 984

10 (1986) and J. Med. Chem., 30, 2291 (1987) are generally illustrative of the technique and
are incorpbrated herein by reference.

Typically, the amine or aniline is coupled via its free amino group to an appropriate
carboxylic acid substrate using a suilable carbodiimide coupling agent, such as NN’
dicyclohexyl carbodiimide (DCC), optionally in the presence of catalysts such as 1-

15  hydroxybenzotriazole (HOB1) and dimethylamino pyridine (DMAP). Other methods, such
as the formation of activated esters, anhydrides or acid halides, of the free carboxyl! of a
suitably protected acid substrate, and subsequent reaction with the free amine of a suitably
protected amine, optionally in the presence of a base, are also suitable. For example, a
protected Boc-amino acid or Cbz-amidino benzoic acid is treated in an anhydrous solvent,

20  such as methylene chloride or tetrahydrofuran(THF), in the presence of a base, such as N-
methy! morpholine, DMAP or a trialkylamine, with isobuty] chloroformate to form the
"activated anhydride", which is subsequently reacted with the free amine of a second
protected amino acid or aniline. '

Useful intermediates for preparing formula (I) compounds in which R2isa

25  benzimidazole are disclosed in Nestor et al, J. Med. Chem. 1984, 27, 320. Representative
methods for preparing benzimidazole compounds useful as intermediates in the present
invention are also common to the art and may be found, for instance, in EP-A 0 381 033.

Acid addition salts of the compounds are prepared in a standard manner in a
suitable solvent from the parent compound and an excess of an acid, such as hydrochloric,

30  hydrobromic, hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic, maleic, succinic or
methanesulfonic. Certain of the compounds form inner salts or zwitterions which may be
acceptable. Cationic salts are prepared by treating the parent compound with an excess of
an alkaline reagent, such as a hydroxide, carbonate or alkoxide, containing the appropriate '
cation; or with an appropriate organic amine. Cations such as Lit, Nat, K+, Cat, Mg+t

35  and NHy4 are specific examples of cations present in pharmaceutically acceptable salts.

This invention also provides a pharmaceutical composition which comprises a
compound according to formula (I) and a pharmaceutically acceptable carrier.
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10 Conpound XVI-1, prepared as described in Scheme X, is converted

to al dehyde derivative XVI-2, preferably by the nethod of Fleet and
Harding (Tet. Lett. 1979, 11, 975- 978). This method involves initial
conver si on ofwoledsszr boxylic acid noiety of XVI-1 to t rreTososesappNdi ng

the art, fol | oviet I"on H4. O her
met hods are 15 me%mm Poarmacsuticalcompqsitipes Qféfwewequa#ﬁqﬁ orgula D prsRyred @ acid to
an al dehyde i n HehsnbpfoRsd2itgibedhayebe formulad adrokayibrisor Bspiilized povellesdsr be found in
standard refere etic
Vet hods. ( publ 1 S it Fhnis KRTBERHRHIE by sy 30iyBle Al
subsequent |y t r‘Hr?S'Fb?’ﬁE’é?CF‘-Y‘I‘F% yrapreptaklegaies Ao dRysEy Bl iﬂé‘di‘m’“ﬂgﬂ pRymahe a

procedure of Mibdffefed, isotonic, Bjuedls solftioyNExaumplek of shdihie, dxﬁ&ﬁsﬁe?ﬁ’drmalﬂ‘mlc XVI-2 is
reacted with di @%J%{unor% stailafs% t?extr%P in \ﬁ@é%ﬂu?ﬂ}éh ngqa%o%mknnacgmhtg

presence of a sul ase, denera
sol vent, such a®Mes-hHsh f°“n5!{6‘éﬂ“t'§ SPrSla ‘Wt%ﬁg” pasgnter ‘H éd'E'BHV@PP;’I hyhmevr 4‘-‘a>n
al dehyde t 0 an Bstdforsal admihiskaibmer cantathed in rhsterédaiosdinhaler 8 meboletfor ef er ence

vol ures, ?er Smaufﬂat%? ﬁlﬁzﬁé‘&'s%'ﬂle% a@em&ﬁs s§¥1{’z}s$‘8&hﬁyll§@¥or&8&% éePaHR li's hEd

by Wley-In cl en

38 - hydroxy eeliyinse, acasiy Rolyethylens glycelgmransitply sodiymsbloridejorisedingy| - 5

accordi ng the genseal protocol described in Schenme VIII.

form pept | de bonde. Tyiridy HEEtophRl g RER L BRIGMA-AN gt a"e USed 10
activated 5  afimdjuem ﬁé@vafmm@k%déwggram EEWﬂ%avanvésccemé&gemoghswéh as EDC,

DCC, DPPA, BOP tatdsgemiy be added to diiBice orstabificks s yesnposition, o td €achivdt @iaatayibn of
chloride are t Yt E&nposition. Solid carriers mcl@@&l‘c‘h rlgctt;@tcgﬂﬁﬁ) Lﬁ’at% 81:1)'7&:9? aqﬁ) bonds

are generally well known to the art pep i'de synthesis
general |y set fG‘F&’ﬁs‘b‘V S'Bﬁéfaﬁ%ﬂﬁ?"'e‘tc‘da?k Peﬂan?gFéﬂeGF?’GEg‘ﬂF‘“ Liquid cpyriers| DE

SYNTHESI S, Spr i inglade syam| gegnut Bé olivernil, safifdvand Ahter. €the adrrierinay dlso ielidde £hem , 29,
984 10 ( 1986) ed-‘| rele%&qnate%mci\ as El()"cerﬁ %%Jlos(e]agﬁ:?c)r 535&13&%@&@' Jlgrﬁ or

illustrative of the te I ncar é&
reference. 20  Wwithawax. Thewa‘maﬁﬂ&d cafrﬁévaéﬁf%P&feré‘HY wilhee hetweenghore®® via its
free am no groumgtoabam lgyer dpsgeahie The pharme@ntivabpyrépattiasiack readb &dlbaing thesi ng a
sui tabl e car bOdbén%QGnﬂwl u@&f%ﬂzﬁ-ﬁ&oy lrﬁ}dﬁ/h\gﬁlhwg I}lnxm;,, granulgt'in%y&lldOhexyl

carbodiimde (DCC), optiognally i resence_0 alysts such as 1- 15
hydr oxybenzot ri &“Z’Eﬁ@s‘(’ﬁéﬂf") “eﬁ?fﬁf‘”ﬂlf‘?fé"tb fogms: ﬂ'bm‘HV‘rgt 'Hi"“i‘é adfifips for bard, o
met hods, such gelatin camsule iomk.oWhet 4 lppidehrriens iseditechrepatadeorsyillda imtbe fodeef or

acid hal i degs Of syl ehdi EmQABEPR 5 hquedus Br non-aqueoibnbiRRioh. l@{x&ta%hﬁd aci d
substrate, and

sequent .reactjon. wt f. a syitably
protected am ne?°"8blf"|“6‘d%ﬂylb9 aqrpinistgred B‘F@E’éﬁﬁé"%ﬁeddmﬁéé& g’?’éc%ﬂs % suitable.
For exanple, a Ferratad edngoistBtion, theicoropanndscf this iffientiaanmayialso boeombiied aci d
is treated in aunﬁleiz;vﬁén&%ﬁchsa@L&emuue?gycenﬁ ngﬂuﬁ‘& ﬂs@kmynk&rg&ca@ hmma‘edor
t et rahydrof ur an( THF he presence 0 ase, such hyl
mor phol i ne, DVAPSE “Bp‘is}’?rél kyl ami ne, wi t h i sobutyl chl oroformate to for m
t he é@t i vat edquyndoundsadescr\hm Ietein age gtdgemgisiefithd witranedtintresdptod, arid arehe

free am ne of au&?lﬁ @d?@’eatmg dxsea@é’sQIh@i‘é?nQﬂ uﬁﬂ@rﬂﬁn fﬁth&ioﬁr is Abhtabl o hgand or cell

aci d_chl ori de udlshoAsaraaepdl HhaRinE gl 9‘;’&11%%%2%35“ 1 i

Usef ul |nterrred| arin ounds in is a

25  benzi ni daz 31 § éﬂ"’éac(‘ﬁ ‘@E‘It es"é‘é""?ﬂ‘"l@@‘%’r Fért‘ ﬁ?“ce’Jhesel\?é’H‘P°‘Eﬂ%?ﬁ “‘f r 27,
320. Repr esent athieyrgatment of disggtel wiligeif toss oftheane majribematésmadialegd. Shevthsounds

useful as inter mdh@t)ﬁ@%dna? eresemnt%ma&eatmem of dsﬂaé’;%FﬁsIsQ{} BatBrSigisHOMMON t 0
un or ns

h d
:[Ac?da;'sjd?'? i 3gaygf‘§e§s @Tea?h@p%%&hg aﬁ@é‘“ﬁr%&8@8&"‘?‘%%’@?&88&?@ nmanner in a

metastasis, bone loss due to immobilization or sex hormone deficiency. The compounds of

this invention are also believed to have utility as antitumor, anti-angiogenic,
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sui tabl e solvent fromthe parent conpound and an excess of an acid, such as
hydr ochl oric, 30 hydr obrom ¢, hydrofluoric, sulfuric, phosphoric, acetic,
trifluoroacetic, maleic, succinic or met hanesul fonic. Certain of the
conpounds forwoissmsr? salts or zw tteri ons which may be PCI70SMI08ML €.
Cationic salts are.pre ared by trea h ar oun th an excess
of an al IGM® ﬁg e é "Xsrﬁe(t: gl agg% g?%x‘?%f‘"ca?%%ﬁﬁ&ewor al koxi de,
cont ai ni ng the @ppﬁdp‘p#lwérestenosw catl on; or with an appropriate organic

am ne. Cations such s cAmpbund\ia[acﬁmm]stereh(enhefa{u@rdrbare.h@{aw toltheYatient,agl NHA+ are
specific exanpl esnm?r su&laglat gmn%orpcglﬁiaﬁ&t of'd 9&&@1&@ Q?tldtinh‘fba&bo}(e l%gai? t aollj'loﬁgpsal ts.

This invention &S0 tica rises a
conpound accor cﬁuﬁglnﬁléaﬁpbrmll’haf WP‘)CUH?#HCO&’PBW&?"W&E‘@'GWB gelcrpraing issdmivistered

carrier. at an oral dose of between about 0.1 to about 50 mg/kg in a manner consistent %ththe

Accordingly, t he &Pﬁoqlﬂ'n atlen[ Jr&rrg%%ﬁ:egra} ?o@%oﬁgwéﬁgtdﬂo apoutg@nu acture of

a medi canef &fornul a
(1) prepared asFor acute thesany; Wﬁé‘f“f&’ @‘H&'&“Pb@@fﬁvdbéﬂ f't&flaYﬂ!i'P%ﬁtlefd“%ISO%*GI utions
or |yophilized ﬁb@u‘&ﬁﬁ S%fde:&rose in waAsrawinel slling did ﬁmﬂirrfa%ﬂuunon weelasie may be

reconstitut ?(fj bé;(m 1ents 1% agﬁt gtffec?ves kﬂho@%ll nrgra{nuszgfar lli:’oluls ré'etiuon 1s. a'i o ]useful

phar maceuti cal |y carfire of mul ati on

may be a BXPFGP@X &9 Jparenterplsiopawillhyg G‘E’GL&O%‘G bAut £, m%mfee@leﬁewem t abl e
di luents are nog.add zos.fgncgmme compoundsatd aammrwdnemfos:ttaMam a58/03d£¥6 rose in

wat er or buffer egl eve a a‘ig do@“s?“%bo&l?)‘ﬁg gboﬂ% A&)() OJl'he. pr?cne {evél and

formul ation i s €speci a arente but may
al so be u® °¢Q¥ert1ﬂha'I'° CABRPURHS AP %f’c“?"éiﬁe"é‘il ’Séﬁ‘ﬁﬂlaﬁ’%@m%bwml@ﬁ@ﬁ dose
i nhal er or mnebulkilfedin thein tyomparingutiefticat ievel.of the agaay ol ddeGhdibh Rqtitedasid

exci pients such %@a&@aﬁe‘ﬁh@%ﬂe@’”o' i done, gelatin, hydr oxy cel | ul ose,
acacia, polyeth :1 manni t ol , sodi um chl oride or sodium

citrate. This lAY%rmfatﬂpr provideseaduethod K5 Garites oftespotssis eniahibitug at ed,
tabl et ed or prepsie &ds Whicibcomprises adHfihiktesiny stePivise yir it Phyfsizhl cOmBinativd AcBhgsduhdit | on.

Phar maceut i cal | v AGGARAN S Aliflole koIt ench AL RISAIRY: B, 20ded to

enhance or stabrl aratrTbn of

t he conposi £¢ onalieséfpﬁa@)@amqnéreglaf%nuwapyt @F’@F\“’OEF'&C‘?’GSI@“’"@&I%?‘lﬁ?#ﬁ%d\“ﬁ ate
di hydrate, terr mvéhibiprovides a methad bfttdatiEntSising b adrfipodhid Sttdainvéntiaand,ant al C,
pectin, acacia, i

peanut oil, oli (afg‘g(g{clagé’m %%ihgbﬂk n%\’dhggcﬁ%?l:dtegéﬁ ?%arvo%{l/gggl:[ ngﬁp%éél ude a
sust ai ned rel ea8@°ﬁ?al°§raf‘%(?”§6’€ﬁas&é’°’§ﬂ%’eryI nonost earate or glyceryl

di stearate, al one OrAaﬁnonaIWI, this isvexition. probides auetiod of ddhitssing tméargEdwtie whiciir | es
but, prefergbly tQ dosage
unit. The pggr mRCeut %’séa 'ngﬁgé\gg%iﬁ%%g% rgsmr?]ag o q%“ “°§‘88ME ot foniti (D
convent i onal teéWGE!é‘S°RHS“$ﬁ€ﬁ¥‘n§€'§‘P‘?“F1‘38(ﬂ \S’ler‘fngFthfq‘WamﬁF'%?srﬁfh ¥ranul ati ng,
and CONPI @pstedag, iridi2in 4nd Oastiscymptdthecing aidlpmxmimbmdmmbn cdnipléxesy, M Xxi ng
and filling for Jlﬁ‘&éjcxspmipl aga'la%k' &@#EHL%J\Q@Q& s%rLdtﬂfUpf’as&ca”' er I's

used, the preparation emul si on
or an aqueous oFgeﬁﬁnC%EﬁﬁfEB‘lié’fg‘Gg?i’éﬂﬁ%q“iﬁW a“@?ﬂcﬂa‘&“ﬁdﬁiﬁf‘ din Us. Pacot e at i on
may be adm B0st 6)004)758] 46041463, 437869204,545, 880 6442, T604,51 35138 14,390 226, ER Pataps ul e.

For rectal adm Rl pRicat NG YRS 8085ha @lost Bloe Wall B | PHeEhet, FR6DC

conbi ned exci plrents _such as,cocqa glel atin or

pol yet hyl ene gl y&3P%: %aah stdl-deYfed. Chem., 1980, 336155§U‘BHB§|‘ f‘lor'WedSShe’"' 987,30, The
conmpounds descr i1Tgand ited, & aby RroQ i¥rh Goerhaiosal WongrhEheriotheaupe C198%) Andepdror , and
are usef ulg. 4,08 | 3% Qﬁéénﬂﬂ d@cl%ﬁﬁé&%aémc%'x{he}&? ldé&%{alebt bﬂﬂfe%woﬂhggy I'S

attributable to |1 ga or cel I.nteract e vitronectin
receptor. F3P i ﬁ?f‘md‘fb‘ém’dﬂ%‘g‘é%‘aﬁb&lfﬂl@é“ éfr"‘éa‘ligléf‘&‘fe’ thI“ame Pla““°’c®1@°"f‘ r eat ment
of di seases wheBeaktol MpssSqibbiCogpolative Wsatul foxmdativas fof cigitihateaigycribein¥,S. t he

i nstant conpounds are useful for the treatnent of ostoeporosis,

hyper par at hyr oi di sm
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35 Paget' s di sease, hypercal cem a of malignancy, osteolytic |esions

produced by bone met astasi s, bone | oss due to i mobilization or sex
hor mrone defici ency. The conpounds of this invention are al so
bel-ieved to W@,,ggi-,l [ ty as antl turmr anti - angi ogeni c, PCT/US99/05232

- 40- ilf and anti-netastatic agents, and be
useful in the tPP@%ftWPér?DSG&P” """4319;1§ e thp Entireditslgsure gfrach whiehois barpy
The conpound i Sncatpoiated by efeechcei t her orally or parenterally to the patient,

.ina manner  Syehe FBdba thxﬁ lﬂ%%ﬂ&rrg?édtﬁ)@ BTcoSHpH&s h@rﬁﬁﬂ{eﬁigér@%set 0

i nhi bit bone resorption, or ot such |ca I'o euti cal
conposi tion corff ﬁ‘lﬂ’?ﬁ‘@ ‘E°H‘t?‘"é’dﬂf‘p?cﬁ9ﬁ‘ﬁ°‘i“§ obfgrmyl drasd é‘Ha“"““PlaS‘!Etag%ﬂ‘r By al dose
of between &bolatibun cdoedizeldantonipounipiok exainple @isplatinn ean be adisinistered using didw t he :
condi tion of thﬁmnakbs%mﬂﬁ,fcgmexcm 150Jd%ktr619§a%rmwngn Po%mﬁl? t 0.5to

about 20 ny/k her aE%/ arentera mnistration is
preferred. An |“i’ﬂ“F‘éR}*eTﬂ5‘L?§5°|theﬂ‘é'F ghihgplatnym °°°'d‘“““°gé?ﬁ’l?°8%d Y Bopdebativse in
wat er or nor nalof frasniabxey 1 @rabeut SO0 per squaremtan(mgm*yef bbdysuificalates perQ@ourse

exci pi ents, is Mm&ftfﬁ%ﬂo&%fﬂ% lpiaif e EooffartoR ARy e gn%&;% b ot on s

al so usef ul ca , ﬁar ent er al 01 to
about 100 nd/ kd‘mebf"é“f ‘V‘b"é{‘ gffments may by rapeafedsevasal tiglek gUsingife  conpounds
are adm ni st er edmpeuvnd bhhé cunptothecie gnadkeggiclags iah paredt@sialdminitration, the ambse e/ e a

total daily dosgergl «8REM} M léyeh@s ﬁ&ﬁ%u@ﬂoqw SHoShe/ TPPoog§ §ffadfardatvel and

met hod by which thé cog%)op ar e, agam | stered | s readi ierm ned by one
routinely 15  PEkYayfEabouhliyqransseytivg days. %P'l’cf&‘ {yh'é‘eb‘?“&‘ﬁ(? \heraRy eployedhe agent
to the concent rfattommecarcis fromabbut B0 to about 2ifameimA oft tody sugfecstaraa pexf dag €dr about

Thi s inventjson ff\’é'&&rﬂ&:ﬁtl\m&}@' merﬁ)]mrégﬂsefd? 'Ehe;afa)eﬁl}é Bfed? a8 BRe A4b3urQ"

i nhi biting n 0SS i C rise amnlsterlngsepvvlse or in

physi cal conbi rfé‘f‘?‘é}?'y‘ﬁaecﬁ’hi)%ﬂ‘él'e'g?“ 2y 8§40y mul a (1) and ot her inhibitors
of bone resorption, Thepharmaedticdghmpqshion ayebe foimutated vAd bothahd comgowd af €) ,

hor mone repl aceyBia (i)rlﬁcﬁ ﬁﬁp)fntm@(;ﬁésﬁ@a%gﬂtq}%@&mcgsntﬁﬁér Gt Bﬂﬁd}moh th (ﬁﬁgéng' on,

this i nvention s_a nethod of treatment using a
this invention caﬁ‘ﬂ"'%fﬁ ¥e"e§ Wgﬁ'b‘?‘ﬁ"bagéﬁ%ﬁ? proyigedn é“é“"{"ﬁ@’ﬁ‘o‘i’i@’ rTB‘}':)hogenl C
protein, ipi0of |canteined in IE;EfllaiOH/imﬂCtlhesygﬂlB‘f‘Emmubmeous adminisfrativo neinlasselerand/ or to

i ncrease bone emen Addi ti onal I y, this invention provides a
met hod of inhibitin turmr rowt h whic rise dmnlsterlng
stepwise or in phys%8'é‘f°“l§°8ﬁgﬁaﬁ5‘f'\'s(5'ﬁ"°é‘ Hﬁ'ﬁ?fﬁ??ﬂn f forgps 6 and an

ant i neopl ast i ¢ aateeaplastiCageptal the sarod OFtGK@r@ammsmhesprnpaaﬂda@@gmahasrsq singlch as

topotecan, iri r&ﬁ@ﬁansuamsi a%n@mwammbmﬁérnndlaam Bedds] @me%r ghapat i on
conpl exes are wel |

, ormapl.atin and, tetraplatin
known group® of"°&‘ﬁ'f‘?’ﬁ&%ﬁf‘%é’ig|a8 el a“éé'glﬁ‘if °°?fB'?f’ﬂB‘h?f§ F‘(ﬁﬁ%’ PASAEEbt heci n
anal og cl ass aradmiestratianhasalleicribad aBoveand ameffeckie. an@ant of the Aiscopkstic agerd o, 463,

4,473,692, 4, 545880 é’dngﬁkﬁraﬁgrﬁ as cfesc'iﬁa@d 553& Sﬂetﬁ@&a@&ﬁnpn@ofdo @ia?rﬂﬁe both
Appl i cation Pub " catl an

Chem , 1986,  Pharm °“é%§‘s "\Rﬁ?ﬁm‘e %Waarfs or ‘g“ s"l(?é&°““t’:h°érﬂ*’"°’f5’8€f 23 554,
Wani, et al., JIYOHVBIGed mras and cong@iprs 03@)01““0"8 for reqopRitutionn & vhliatiomof thisisgp . , Proc.

14th Internsti Gﬁﬁﬁdemgﬁmonﬁﬂﬁ@wnhﬁlﬁtﬁﬁind thé-@ggmllz@d‘ﬁlhéﬁw&ambers of a@ﬁﬁie' on 1,
28, the entire dlt%l%leosg hcan%ecaugera ad 1x ort e\&éh ﬁ Ora @X
reference. The %5 ER R0 Ry E0oF & B c°or§'ep S g "é'i‘f’%er‘f‘eml avai |l abl e
under the nane @F’Bﬂoplﬂiﬂc aganband the COmPCBPi’ Sfc‘blls inygrsion maybe m%awrspmrfmly.@hm Usef ul

fornul ations f OdvoGorfidhedd, bilysphRiz€lsgeitiePRG poRdddasd provided in a single container.
- 41 -

Med.

‘When both agents are provided in solution form, they can be contained in an
35 infusion/injection system for simultaneous administration or in a tandem arrangement. For
example, the compound of formula (I) may be in an i.v. injectable form, or infusion bag

linked in series, via tubing, to the antineoplastic agent in a second infusion bag. Using such
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Patent Nos. 5,562,925 and 4, 310,515, the entire disclosure of each which is
her eby i ncor porated by reference. In the nethod of

i nhibiting tunor growth which conprises adnmi ni stering stepw se or in
physi cal contwoavmsser a conpound of fornula (1) and an anti nepptrassios2sagent ,

the 5 plati ngpﬁasmr g;angﬁ éaqmecgggrmpmqp boh@ dg&g&m&% %ﬁametﬁg co gamﬁe'

adm ni stered u travenous i referred carrier
is a dextrose/ sﬁlf?%‘aé%ﬂ&l??’ff’nby(?@m us§iop 9 ghe antineoplastiiageply|  The dose schedul e
of the plati num cooruie babpooids aaypeused nmye dfaeweral biblbgioa aksays to deternfide the OM

about | to abo%néggatlwopc%l:n Hnfeh 16k mémwgl% SNcot Jaﬁ&f%ctar ea per

i R
cour se of treatnent. Ip&f}'um ons f{ e plati num coord| at1 on conpound
may be gi ver’ one to two 10 times vveekly, and the weekly treatnments may be
repeat ed sever alnhibitioasf vibenergindinding conpound of the canptothecin anal og

glrrgls zyleg las p?lr’ gfn}%tligg’ﬁjue?ﬁw LIK &9 F 3260 Bindih UE"EE}J rﬁlﬁmﬂfplacenta ?Srl}‘}’) Qg;: Q%‘Fg : neral ly
per day for abo%® 31‘&/@ 38@}{5}@6& F‘i‘fg’é&é%ﬂ‘??'““}&gg’?ﬁ%ragl’)eﬁ"gg%fdﬂ%og% Way of

t her apy enpl oyediluted with bliffdr Ttcoftaibing &M SaClp dnmiiMndl2, 1. IMiMg Gl (butfer?A)ndrg/ N2
of body sur{@ace,@aLRalfh ﬂ{rczm{edlﬁég%deﬁo 96-&/&11"1&1?22&%9 b dnifig, AR%SYork,

Preferably, the course ko re nce at about a
seven day to abmﬂatg lileper ye (bﬂt %H%P %ﬁé?"@%ﬁdﬁed Pe’weﬁ The plates wers

pharmaceut i cal mampedbvetnight sratfC.bat thoumaibfabesatpatinteht, the twelld Wiare oastpdonze oOf
formula (1) andwﬁ»p@f@m LRAIRL ﬁé&ﬂaﬁd CRTAik n{Lnoft3I3% ?% QrH L."r\ﬁrm mg‘é
erre agents

formualtion in diffterent contalners. 1s
are provi ded i nP¥r {of f Brpt FomyiemRerRsyre-Epllonise %“batlﬁ‘bﬁ"l? &P'ﬂfé’tﬁFr? ?fp%i‘ﬁ
i nfusi on/ i nifct tomplesalysind wathed tvacewitit Ghmbbsffadhni ni stration or in a tandem

arrangenent . Compounds fere dROSIVARH Rib% 19191§b'96 | ibd 23 nf Jnmt&& szsnnfr‘o ?m&)und of

f | d t |
e, o T v Bt SRURPE {3 P A he] . 106 m Rech hrFeCiach as

a box, carton omMMhER, CoMiMgCig)te aifingicompbuad cdocentrhtios of bAgeV. Thisdotution isot her
25 contai ner thﬁﬁ&ﬂtéa@whmqa&d?fnh%&ba(ﬁd @JH@éﬁE}Ludﬂf vkﬁ&s%&mﬁ%gns%? formul a

(1) for parenteral tr&@g descri bed, ahove,

ef fective afbunrigheled Hﬁagﬁﬁf‘F [ghé "é"@eeﬁ’fie“*‘&the wells in tripfjcatss, é‘?“&?”ed by

adm ni strati on, thagdditemof 5.0 eM o FHHISK&F U260 (65 c8aCibmngl).i se, for exanpl e,
bot h phar MBCEUfleCkes %gﬁ‘-.r;ﬁc%ba:éa ﬁﬁmra%emeaﬂyeaw@ "EouWink nﬁub%asmhe
container, optionally as % % éﬁid ﬂ's d_cont 31‘) f?

sol utions for rSEUTErs aspifated fompletly and, as 2 - of jge gpjd bu @I‘ﬁﬁe t he
sol ution for rewelhkstwdllfashipn. Thrcketcpors weopioivbilizadvigl LgmLf 1 RSDShadther s of a
single 25 CORdil [@{asm&ﬁfbbzééaﬁs Bacmasfhwd éﬁr’t’ﬂl&%oﬁrcblﬁ'imé Qitkie. Wth

Thi s Dnvent i on et haLBsgsEdpaPavEes L LendiaRtunattn coprie SHIERHE T < or

| yophi i zed t ogeffiiencyaNosspgrifiechindiregrodl [ HSKAFIDT260 was Séterglined drothé prieseace. of
Wien both agent g gy & ¥ QbR | s &ﬂLM&dt@nesi @b % Bh%ean adblidRd mpRt ghdred in an
35 i nfusion/inp ectlon syst r}p or S|nunh§ 3@ amnﬁ_{ér tio @74
t andem ar r ange {cqngntration of the gnizgopist to § %P%H’HH’G obF H-GRRAT %)03w?fay be
inan i.v. B8j e dtteririingd bya nqnlingar, leastisguaoas ceragfitting routine, whickl wasmedifidddrom the a
tubing, to the LONDORCPHBEhhCTROE (HisdoBiafonT8sMRCofiuilHabanlAE calbdiddid such
- 42 - according to the equation: Kj =IC50/(1 + L/Kq), where L and K were the concentration
and the dissociation constant of [3H]-SK&F-107260, respectively.
Compounds of the present invention inhibit vitronectin binding to SK&F 107260 in

35  the concentration range of about 10 to about 0.01 micomolar.
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a system a patient can receive an initial bolus-type injection or infusi on

of the conpound of fornmula (1) followed by an infusion of the

anti neopl asti c agent. The conpounds may be tested in one of

several bi ol ogio®al4sassays to determ ne the concent rati oi;bﬁﬁs@g%gund
ef f ect ition

which is required to.have i ven phar macol ogi
of vitronectin bi ndl(ﬁ°dnp°“"da %bisi"ﬁ'-e%f?éé‘@ sgﬁfgﬁ % EL VPO i ‘BY“rRﬂ‘ﬁfjs‘t'E}mPerr]
Human pl acent a orassaysstandgnd atted agtfor evaluatingiinhjbit{od.of bdhe Bormgtiond guch 45 teuifif er T
(containing 2 ”Mrﬂ‘éiﬁ) Bﬁﬁyrdlscm ﬂEﬁ(‘S@@sgﬂl\gﬂlHﬁQ aqjs%)beg@f%rmed usmg'h ed with
buffer T containi ng ng gl g\/l %:I 2 fter and 10
0. 05% NaN3, and®¥HER"S Rt 2 f%l"f}e"é Fedrd e g Y)ar%ﬂml'ze ' B8R Idﬁfcé‘ged(tt!ornl ng,
New York, 3  WiprskigtalQ Callsrand Materighs1991, 8up11,69042 [err] g of [err] was added

per well. The plates were i ncubat ed overnight at 4[err]C. At the tinme
of the experimegt, the once with buffer A and were
i ncubated with gf"lﬁ{_s‘%‘fw‘ﬁ%mgﬁf\‘m%@f'ﬂga B al bunin in the same buf f er

for 1 hr at room t enfrtpohumap aorfioimapii mescle nells vatei used. (Thecelemiptiovewas aspi r at ed
15 conpl et el Ym&ﬂﬁrémb?ﬁn%)@ll@@l Mk cﬂm%emy JQHEE Slycdarbonate membrane with
Conmpounds wer e di ssgg cl )%21?: W 0? nK/I %t o% sol ut|§%l V\:hl ch
was di | ut ed W t FBiNARg-BYA %’T’gr Fof "(aﬁﬁ’a?" Jith vitespechipy Sells) |

Cad 2, 1 WivE Msginged in DIMENUsuDipRinented witlf §.2a boirerspomratbumdrm ent r at i on of
100 [err]M Thi SonSéihlrht'ianﬂ25550x106celll%ﬂ ﬂfdldéléeea#etk&e&\bﬁm :E&G&&ﬁoﬁﬁd 4ii nal

conmpound concentration. conce 0 | abel ed

ant agoni sts (0. 089" °°E?fb“1 2 ]07\50'0\}5 éat'!af @e'{tﬁlé"?/\%?‘l“%cg a5, cqurply 020k o

fol I owed by  of thedsh sesdetision s BifcedinGhanppesicolismesict e W26 OThé Bbver 86

? / mol % . 15 compartment cﬁ?&ngﬂ |0§trﬁ$§ﬁMEM|sGﬂmE@§iwft90 2% bmmt.agenfnpﬁmmml tely
enper at ur e. ng. i ncubati o ir mpl et el y

and washed once %WL '%"af it ’e Ut atcnjé’ ‘2‘&*‘8 AopRISTE °£\§5?ryﬁ\%5{§%%%% f°’%é?‘ &O Fwel |

f ashi on. The ret!'é‘fha@?%ﬂ’ﬂ/é@'emwt@mmﬁ ondlp upperisurfacd ofithe filfer YeregeBoSedlygentee 25

bound [ 3H] - SK&Fscl@ﬁ.aﬁfrhm&r o 1R Fix@ th rhdthahblQHA dalmimmixb%ﬁlém sapunting wth

t he addi t a in.a Be Scinti]lation
Counter, with 48%“"“‘” SFFINE gg}rg'é"s" R Qrotin ‘E; “é"%g‘i ‘if&'sﬁé’ab#j“d['%ﬁf tedledre 107260
was det erni R&d lorvex yyefagsobthe filier Obby b) extfacng tt'@?ﬁ"]lqdlcgll@&ﬁﬂlllg%%@!cand was

consi stently | esslowdisy dfédmithing Ok absofbaste @ dogamd | nput . The I err]
(concentration of the antagonist to inhibit 50% bi ndi ng of

[ 3H] - SK&F- 10726%%5 30 determ ned by a nonlinear, |east squares
curve-fitting rdByreparathyraidegtopized yptanedebd from t he LUNDON-2 progr am
The Ki (di ssoci at i onEdhegieanénta Eroap onsists a@ﬂh@lt}namragﬁé-lﬁdﬂléyr&d(250400 body

according tgst h@elgmr Bl U a,ﬁhg.r gimtﬁyrk.gic%n&lédgly e vLe/,.éﬂre{aan}c pafmsfz%ays pnor%

were the concentr SSOCI 1 on
[ 3H] - SK&F- 1072685¢ ﬁBgﬁé@quVéi replacement dose of thyroxinegyasyufarss Opfreceiptof Shegatant
i nventi on i nhi btirculatihg ionie@tcaltiuilavdis ag rﬁdﬁsuﬂﬂ&h:wmg 35&1 ﬁnfhe&iﬁely aftd18t has been

concentration r @ﬂﬂﬁam bngp%kxp@m}rgm?ogx%b'atﬁn%ﬁ ubes ats ar mcIuded if the omzed[ %aslf,veb

-43 - 1S i nvention are af
for in vitro anfmasrsd with %(E!?Pec‘?"é'%l’“ﬁ‘?q‘ B3 calcium pH apalyzes)iy s1.2 miie FFagh Fan istfitied
art for evaBOat witlyan intwdlirigi vesious indiareréal Eanliean for e, delsveBiof &St thdds@iaPdintl for blood

Lalr‘rgﬁt I on assay sﬂﬂpﬁﬁé xgﬁggwle@ Eﬁa rlé(g greﬁﬁsz ’putvmla(iiﬂt chﬁl’nsfpee QEO“P S‘I‘ d%ﬁ“%‘e‘% wa elr ng
Baseline Ca levels are measured and each rat is administered either control vehicle or human

parathyroid hormone 1-34 peptide (hPTH1-34, dose 1.25 ug/kg/h in saline/0.1% bovine serum
albumin, Bachem, Ca) or a mixture of hPTH1-34 and test material, by continuous intravenous
35  infusion via the venous catheter using an external syringe pump. The calcemic response of each

rat is measured at two-hourly intervals during the infusion period of 6-8 hours.



osteoclasts in place of rat osteoclasts, and the ovarectom zed rat nodel,
described by 5 Wonski et al., Cells and Materials 1991, Sup. 1, 69-74.
Vascul ar snooth muscle cell mgration assay Rat or hunman
aortic snoot hWmpMd$%R7 cel | s were used. The cell m gration wasPCT/US99/05232

monitored in a fLARSSRIokIastGtdorpiithlanl GareSionR@AysDY using a pol ycarbonat e
menbrane with 10 pores of 8 u ¢gs,Costar)h. hergcl?ower surface of the filter
aréeaﬁl\ fhesroee

was coated with vit righEmign lon assays ¥qlensd and stapdpsgligsd using
suppl enent ed wi bdimal r@ftahesteori estsderivash fmiminstebeiastimaaissue. Assaycowasaketalated e of 2.5

- 5.0 x 106 cel {8 highsurediBil ofitedciRét Bit VEEhEDy MstitohBSHA mScPERE MMssB 2 was .
vari ous concentrations err] C. ;I'he sol vegt al gge_was used

for 20 mp at 20
as control. d.295yflope asa}?‘é’?"%ﬁ‘é‘gg%’lt f"‘?ﬁi’b‘@ﬂ‘é\%ﬁ &5 raggpentsdtFleased dptng, pper
conpart ment of tesaptonparbmeasoréthby ¢ompetitve BLISAconpart nent contai ned 0.6 nlL of
DMEM suppl enmented with 0. 2% bovi ne serum al bum n. | ncubati on was
carried out at g;%eEH,Cin an trros. here .of 95% air/5% CO2 for 24 hr. After
i ncubat i on, t heAF 3R HSYBAELCOPICHIIEISORY pner surface of the filter were
renoved by gentke  Aliquosof mmang@stedthstoia-Hé¢rered sdisusphisiont are eoindved freh higridl and
stai ned wi t Bo10% {3,655 Jrcih Rl Warmed rapidly¥t Bo@tahPRashEFx IR REMT GEacrhidAGE by @)
counting the nunber of cel h f]aé/ rated to the 20 | ower surface of

[ t ha
the filter or by B¥ W?%E?%&"t‘ﬁém%‘taé‘lm d cells with 10% acetic acid
foll owed by det er m nThegnediven iabpiyatbrhand eeplecedd@ith mivine anti-HLA-DR antibody then

Thyr opar at hyr oi degpdd 12850 RPR#I-18RARLdium. The suspension is inca¥attd 8538 mliAERM&d andr OUP
consists of 5-6 adul% mal e. Sprague-Dawl ey rats (250-400g body 25 wei ght) .
The rats are thyr BESE ZE9$98; dect oni zed (by the vendor, Taconic Farms) 7
days prior ti6 e Tieerellsird washedsx2rvithap RPNIr1640 allewvedivy celodfagaion (1990 oxi ne

every 3 days. On pREeinfis 040d) Bk héldels are then trarfsteredodlsteNR 15QMicZRGugdhbd. UM

| evel s are measur% i n_whal e bl olod |] diately after |t?§,§sbbeen )
Wi t hdrawn by tail Efrng'I?P‘a‘“F R &° %&P‘i"m’i‘g‘h‘"mﬂ@g‘?“ QOAMFTEOIMRE ded i f
the ionized Ca | evhamber. (rmeasured with a G ba-Corning nodel 634 cal ci um

pH anal yzgr) ![ Se<l. ZSm{ﬁ&{: nﬁ?&f Be Bét'ifl]s ('53 mltd:lc;nbﬁgir %f?l), cow%& Witlfgbat Qxﬁ%&d&é

venous an eri cag.heter e delivery.o S ri or
bood. " Ranpl Rgar GERRTENED A FREe R tycsock BRile Ad RAS=dnt o 3

cal ci um free chowfreshanediimdthiszeashasaway the toxic azideaesetvating). Che mediwh s rameved
reastr 4 and, 0961y it O bl B05s G904 Oy WER e’ U
par at hyr oi ormone J.- eptide. (. -34. - dose 1.25 u sal i ne/ 0.
% bovi ne serum ° :l‘gel?)tﬁﬁ‘%aﬁe m’é%f‘c‘&f@'rﬂ'e &y angr‘heaf“?ﬁe%f‘ﬂ?r’%mgfba%f’%[{h&?H‘sa?ﬂd t est
mat eri al, by cont ioaukhgsuspensionisaniznddregeently.i nf usi on via the venous cat heter
usi ng ag e?tztsr nalh Sy:l‘inﬂ_ﬂ@%—wdfwlc:clﬁgﬁiﬁﬂabﬁlﬂﬁh‘épﬁﬁﬁ&&ﬂ&ﬂtﬁgrpﬁ?ﬁiﬂ c%lss hr at is
measured at two-hou interv rin e infusian period of 6- ours.
- 44 - ?°s{e°é{ﬁﬁwa8§?“§5r€:é5°§wg‘% 1@lsz’oars ef‘F%s:? '@ﬁﬁ'ﬂg%éfﬁeé@}’%n assays

Pit resorption and a8tssineiinmisadded the/beathroeateddellsad dipledseanyltranpedhesteoclastse d

using nor Malrhid Wag preeds§Pepeatel 2101 ehd bétflcdate@ RIRMLMChA&E OMa ti ssue.
Assay | was devel ope(d!. erb t he measurgment of osteocl astfﬂ{glt yol unes
by | aser confocdl m ¢PoRRlgRiteodisls A couperate ‘"“8%'&5‘8?%’8 A 8I08 GRS

t hr oughput $€r een diagetathioddbeldive cellgerh largebgrewlispesable plastispatieud pipptrigused to add
resorption) are mMapashhfeolite Gadreti tve ELI SA
. The osteoclasts are pelleted by centrifugation and the density adjusted to the
appropriate number in EMEM medium (the number of osteoclasts is variable from
fumor to tumor), supplemented with 10% fetal calf serum and 1.7g/liter of sodium
35 bicarbonate.
. 3ml aliquots of the cell suspension (per compound treatment) are decanted into

15ml centrifuge tubes. The cells are pelleted by centrifugation.
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Assay 1 (using | aser confocal m croscopy) [err] Al'i quots of human
ost eocl astona-derived cell suspensions are renoved fromliquid 10
nitrogen strorage, warned rapidly at 37[err] C and washed x1 in RPM - 1640

medi um by wo99/459rzent rifugation (1000r pm 5 mns.at 4[err] Q;T,Usgg,ézn[ err]
The nmediumis aspl r anti - HLA- t t hen

diluted 1:3 in 06638’ nged?'ﬂ%faﬁ:ha@p mﬁéateecr?é"lp%lﬂ‘ﬁ tr§at1“ﬁ'}fﬁf5£f’g§ ($g+‘ed§®5 ns on
i ce and WX‘E‘HC EMEM raediyny). AESIHCIUF@WG] approprigteevebigle|contenlea pasitived  x 2

w th cold RPM - 16<mtrél @antiovveshedih redaﬁtbfmﬁruﬁa{ohsmbnﬁﬂag@&dy [87MEM1£E diRfld > M NS

at 4[err]C) and t then tr re m
centrifuge tube. 1t ufil) aﬁd%’?}%mﬁﬁen%mm]glgamﬁéeﬁﬂg @aﬂg@é he samples 3t ner at ed i n
an i nproved Neubaf@batedat 37 Thfpr 30 mins. chanber . [err] Suf fici ent
magneti c beads ¢5 / ammcanqtﬁ*s&mhe@alsla}e seedaabﬂdst&m& &nﬂ@@&xcéknﬁhnﬂwriﬁladegG 20

(Dynal , Great Nec rmpate%r 3ok ours rea?mel:nt %ts%gen{a S%qu‘f"!“giﬂ 1g%e placed into

5 m of Ium washes away
preservative). 'I'he mewisliees arg W%V’e@‘ changes of Wa"b?BS Ot/ Wielt imeS-whikbpllends on
a magnet and is raghiaegricediiith fitshanddivibebntdifling the compdut Erbatment ol dbatrhieads are

T e D10 OBl e L1 AR A SR 4F*?,at gd for 30 mns on

i ce. The suspension’is The bead- coat ed
cells are immobilized on a nagnet and the remai ni ng cells

(osteocl ast-ri cmrfrmae&sismﬂbacaf;ﬁoﬂmmaﬂt(emMmtr@ezﬁcr&(tsaéchbeesm'iﬂfamezs%ﬁzthél fuge

t ube. [err]on hggg nedlun1|s added to the bead-coated cells to
di sl odge any trappe osteo Past s. Thi s wash process is repeated
x10. The bead- cbat edThedrresligsssonipinipe g attpched osteoclqsis prewashed inphosphatabl e

ost eocl ast s19ire etufferd ailine ardfixad AW EBQIdERATNEL0. 2MUSH G cidouﬁﬁte)%ﬁs mm§0
diacetate to | abe; l'h}é? ar%?}lek%raslf‘ﬂkna\cage? a%? ir%elndl Spg?cﬁglrr{gxéu?es m'&'ﬁXPBua[Feé?t

pi pet is used t
The osteocl asts afe Crs%ﬁ mafrl anhghol AR phasphate; dissol yaddn Nidiethyifermamitie aadt ed to
t he appmixpd wili @25Mrdiete butfe RN SNR chtalAing lchmmwaibﬂartareite osteocl asts

is variable fr Om c1llome RJ#H%B 8&8 wtdggmé glicessallJeEbIIBJm n%@ ne Idvz\tﬁcétzne g‘lg"tér {Oelt al

calf serum and qé err|

3m ali quot €0 of tMeP 2} coatgininglJngml fapasd E’éﬂ‘ﬁ‘d@ﬁﬁ’duttﬂfeéat%rftﬂ)“'ametetlecant ed
into i5n Besdsbiffar dseaspiteds andtheslica|atezairatied pAbVAE € adhyin water
centrifugation.

To each tube, 3n1 ofTher;rRAp Bﬁlg‘ﬁ)er?sg? Clas(t:so(?rr}l:)c(])( s p‘frF]e gﬁeﬁﬁ“atte) ey ‘8“ l(ydl I ut ed
to 50 uMrigit-firld misgasiapnany ygjhen ‘i&F’é’t‘Fd from ‘h‘tl%‘ﬁfa‘?fﬂémaﬁm*’@ﬁbi’ ate

vehi cl e control s, soaicpsi tive control (anti-vitronectin receptor
muri ne nonogs onal angii RdYes bt aMEMbheddisi m ) and an
i sotype control G[lerr cél | ut ed teo 1%;%&@%}%?/)]‘“6%‘:ILMz%rlr%VPCgrs’Mngle

i ncubat ed at 37[e’i’n ‘E“P‘E)r 30 mins. [err] 0.5m aliquots of t he
cells are seeded onto sterile dentine slices in a 48-well plate

and i ncubat ed agssgy{zg;smggnfigﬁsgrngt Each treatment is screened in
quadrupli cate. r he slices are washed in six changes of warm

PBS (10 m / well i n“}f he%?Sf°°fJF%St°é3 enriched and prepgred fericampqynd cEeening 8o f r esh
medi um cont a9 ni deycribad inghmipitialrftstaps ebAsygnt. For clarby) tliesd stepd are repeatedtaigiibeow. The

sanpl es are incubat eghigibes 37 kumah bitedcRito8 dlHREE &11 suspensions are removed from liquid
nitrogen strorage, warmed rapidly at 37°C and washed x1 in RPMI-1640 medium by
centrifugation (1000rpm, 5 mins at 4°C).
. The medium is aspirated and replaced with murine anti-HLA-DR antibody then
35 diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and
mixed frequently.
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Tartrate resistant acid phosphatase (TRAP) procedure (selective stain for
cells of the ost eocl ast |i neage) [err] The bone slices
containing the attached osteocl asts are washed i n phosphate 15

buffered sal iW@%Y#¥2% i xed in 2% gl ut eral dehyde (in 0.2M sodi RFECSHOERIR at e)

for 5 mns. o [8&h Jeus are waieY x B h édlmmaﬁdaeeblmem&rmmdu@r fodoncubat ed

];)ﬁ{)S g h 21‘,[ gu E:I IeZ s 1) In \7% g’%::r)mg uf t 46(%) anEI {}ﬁ ch+3 are th-'n%raLs?errcg % sQerl e @mmenmﬁpg\hth{]b% | 0A§-5 B:\/I

citrate buffer (e mumer ofampwcmarrpgllwe ¢AvmereteH inrantimproyegiNMeubauer countngr r |
Fol | owi ng a wash chdmtep! d wat er the slices are |rmersed in cold acetate

buffer (0.1 20 éul%lt:xer[l)t aﬁlne )c bea%nba?l H?dnglglfl]éarr?{l), coal E}%(vnh §oa Bxg?‘#’ngl?s% II%:E] d

i ncubat ed at 4[ err]
aspirated, and tKByngl ﬁé@sNeerNX) Prcmw@rad from theifstagk bettigasdplaged jpte &ml of

[err] The TRARsHa&d i Rs Qsﬁ)eswaﬁﬂfesox(dmds [srcﬁeedhvd)urualnﬁdﬁhﬁekemob&i e) are
?REWEL?‘]E :gebg ot h namolilpzuégqge be];cliseolnq magnet Pe%élaceg w1§§ résh he‘P : em)vg:j ¢ from

vol unes are det®%r m réeibaads Qﬁgmt’ﬁé with ﬂ’éﬁ?‘l&&%‘b‘h? %@PWLW‘EWEW(S@@O mins on

hm croscope. 10| ice. Tmﬁ@,yns?on(ly@]xagfra;ae.ﬁbj SA readout) 4 The30
uman osteocl asts ar, nLiche nd screening as
described in the i ans g '§°atetdd°°ﬁsar i?“ 'ze(%m %arg“%rgér)‘lﬂfvy'af"ﬁrgséhsteps are
repeat ed her ei nbdpstgelast-rich ffaq‘lelﬁ)ra}e decameAl"l‘?]%Jﬁffﬂe & migentafpge tube.

ost eocl ast oma- der i vagesk flediug memn: €13 HeadltcBatEd¥NY B islddgenanlyitdpiied osteoclasts.

NI Lyogen stror agen MALTELLARI L. A0 3L BLELGANG YBehgtad LN RPM - 1040
medi um by P ? at ic[a 0. [err]
The nmedi um 13 aspi ré‘ﬂ!ewa@!ﬁast?oebftaereammemdmmqenrmmmhqmmmﬂm@spmdy t hen

gg . Ogl : gg eg dﬁijac&athfbllive]@HéaAPrﬁgdqtﬁeﬁn?llaﬂsﬁhb&Wﬁﬁﬁk@mﬂlp%tisﬂé‘ddb@idad for
- 46- e sa Bleuith“hanﬁﬁ cell's are washed x2 with col d RPM - 1640
fol | oned by centri f Jharestenslagsgpeelieted by centrifpggtion ayd gedgnsity adipseqdto e and t he

cell's are then t rappdfrekd miehbérn EMEMmidiem Lthe imbeesTloktedclage istvidiisble from The
number of STBNONUGLEG o G e AR TRAADR N L REAAA DR RRNGY | counting

chanber . [err magnet | c nucl ear cel | ),
coated wi th goat Bibonabuse |1 gG (Dynal, Great Neck, NY) are
renoved fromtheir gh6skadaithé Rethoddepiag asbve ii\tAch{y (ke Gcfmpounds are screbre@ st

medi um (this vva4sghb§s tgm&zlggm }ﬂ‘h@ﬁgﬂgm preservative). The nediumis
ba

renoved eads on a magnet and is replaced wth
fresh nedium ° The pstgoclast Prephréu%'éamrwebawméo\mwpﬁah@ Cwithestand t he
suspensi on 2% i nouobmmd(zfafsesii&dasmﬁﬂs on 10 ice. The suspension is m xed

frequently. . *are thc? %ﬁgtEdQ)%%q)OQ NS ?t%alob%l\% éi.c%raﬁ’ Mewghh Loeft %fsg

magnet and t he remsu ni racti are
decanted into a SQ“BF'FP’é“’EBd%FF"\SEW“Fif‘P’&é‘é‘ {fokours at 37°C. [ err] Fresh medi um
i s added to thes beadrhedaieaiices afelwasked irkixsdhahgCofanuym phdpiaccbuieied Sdinast S .

Thi's wash processpp§) RGN A0n-KankRnt LE aRSRARGIALAL £ eS o B Wiiha ded-

30 containing fresh compound or controls.
. The tissue culture plate is then incubated for 48 hours at 37°C.
. The supernatants from each well are aspirated into individual tubes and are

screened in a competitive ELISA that detects the c-telopeptide of type I collagen which
is released during the resorption process. This is a commercially available ELISA

35 (Osteometer, Denmark) that contains a rabbit antibody that specifically reacts with an 8-
amino acid sequence (Glu-Lys-Ala-His- Asp-Gly-Gly-Arg) that is present in the
carboxy-terminal telopeptide of the al-chain of type I collagen. The results are
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15 [err] The vi abl e osteocl asts are enunerated in a counting chanber,

using fluorescein di acetate to label live cells. A large-bore

di sposabl e plastic pasteur pipet is used to add the sanple to the
chanber. WO P¥45937 The osteocl asts are pelleted by cenecrismgatiapn and
the density ad uslkthslfus'd\inibition of resonfiBPESYalediSa ANRRASpddt EVEM medi um (the
nunmber of osteoclasts 1s variab tunor to tunor), supplenented
with 10%fetal calf serum and 1. 7g/| iter of sodium bi car bonat e.

I n contrast to Himeanustehdastddiesiohesayabove in Assay 1, the corrpounds are

screened at 4 1HORfaniotte QMR afd eﬂ:nchkﬂrﬁrp&]pareé‘ﬁg?ﬂ*aé‘*{‘ %ﬁn? nutes at

[err] The oste st .preparations reincu
37[err] C wi th tdéi“f‘g"élée‘%we ‘Ethe(‘% bHPs of 258k oy clamty thgie F‘Eirsé"" ’ePea“‘d [err]
They are then Jeeihbeloent o bovi ne cortical bone slices in wells of a 48-well

tissue . Cul tpuqq@otp&ﬁ.hﬁ.ma&%oaa&ommub&i&g stgé nsiond 4f Ieﬂ%ced%roPrPtha% at

37C. [err] bone slices.are ywashe SI X c bqu
phosphat e buf f er &g §tiqeage, warmed ’ap“f‘¥%§)7 C and vwashrgrd IniRPM reedumdy| | s, and
are then r et ur necedtofugmioh $1000rpa, JBinsel4°Cpl at e 30 cont ai ning fresh

conpound orjgcont r ol sppe medlum 1s[a§§1falcd and rcﬁﬂ&d”ﬂ%%%ﬁ%n&&”t ﬁigﬁﬁﬁhﬁodgqhe hen

i ncubated for 48 our er na s from
each well are as }"é‘f Wﬁ% ﬁ{éfa}'\ﬁhaﬂ?a’rhets&?&“%ﬁﬂ“ﬁ}béted for 30 mins ogiceadrthed in
a conpetitive ELIn8Redfregtentpt ects the c-tel opeptide of type | collagen which

i s released durj ng tqm@céleaer“mgneaaz%99&&1&mﬂ6@fuﬁow%dsymrfﬁgaa&l %o vai | abl e
ELI SA 35 (Cbte%‘mete oC gnﬁa kﬁ %t contains a rabbit antl t hat
specifical ly readP®@ PinfatgdnChand the cells are then fransferred 1o g sterilg 42 A gentrifuge tbe.

(d u- Lys- Al B- Hi s-ThAgymitér gt i@npnyiiegd cellhat enumeptedsemt iniprovediBeubaver counting

car boxy-term nal dghspepti de of the al-chain of type | coll agen The
results are

expressed as %% nhi brHicisAt BEnsisPs95 (1 ORoeBIRsar - copted “()@rﬁ"?:‘laé“‘&ﬁ?ﬁie Tgp .
Human ost eocl ast (Bpieb$ireaNecksHY) are removed from theirFtoek bastieeand plteiGatb Ssilsf ar e

enriched and pr erf?egleﬁle&aﬁ (tﬁa@mumaw&m me@ﬁese@nve)dﬁ?e%édhmsmw@u in the
inital 9 st sofb al}/ E%ﬁ I’It&/ ‘ﬁ éadtoggfr &eae
her ei nbel ovf y ippbifizing the baads on 4 g gB?t weres léf"ﬁ HTder i ved cel |

suspensi ons ar e* r entfheteafls yenmiied withi the cells and the suspensige is isubayedfige30 mias ored
rapidly at 37[ er ridOrandlsphRsidi@misdd frbquBiRiyM - 1640 medi um by

centrifugation (100 t 4l e err he d| umis
aspirated and repl ac'lg'g"?/ﬁg ﬂat?ﬂsﬁﬁﬁge %‘?{P?bhﬁ%% i‘ﬁ?["‘laﬂﬁh'ﬁ "’t"??é'ﬂ"g

diluted 1:3 in RAmtectigsgichréraition) areihecantaddpe A stedn 50 gl cantrifsgztteig- f or 30 nins on

ice and 25 o MoOfegdn He@i%@iﬁdhéﬁ to the bead-dofied dells to dlsT&!ée 6l appedloftediziied x2
with cold RPM -1 0 fo4|

at.i on rpm 5 mns
at 4[err]C) and the ‘& Prgccésrlé %ﬁ&eﬁi 7{1{) 1&'5? cgﬁe‘{‘ifﬂ%”gfhé‘iaﬂeg 15
centrifuge tube 15 The VlableW@Chﬁlﬁyeanerwnmmwhmchembdr,s:smgGu@mgmr ated in
an inproved NeUbail@EtatG%Jlaﬁdlﬂ@cells A large-b&rb@i5§R4ble plastic pas{eﬁtr;ﬁ%et is usedihddl Ci ent
magneti ¢ beads (5 QnMth%% eceI | ), coated with goat anti-nouse |1gG
(Dynal , Great Neck N‘?{] % eénoved fromtheir stock bottle and pl aced into
5 m of © frdn omxaﬁrwe pélieted ks sentrifugation/anditke density edinstédge the

preservati VE) . Theprdpitd itmiber i BMEM fhedium (the number of osteoclasts is variable from
tumor to tumor), supplemented with 10% fetal calf serum and 1.7g/liter of sodium

bicarbonate.
. Osteoclastoma-derived osteoclasts are preincubated with compound (4 doses) or
3s controls at 37°C for 30 minutes.

] The cells are then seeded onto osteopontin-coated slides (human or rat osteopontin,
2.5ug/ml) and incubated for 2 hours at 37°C.
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20 . by imobilizing the beads on a magnet and is replaced with fresh

medi um [err] The beads are mxed with the cells and the
suspension is incubated for 30 m ns on i ce. The suspension is
m xed frequehQ /45927 [err] The bead- coat ed cel | s ar e PCEHSPIIS2Red on

a magnet and the rengi dahéteht efllslafe removed by washg HRQGe Sigofobdinfphaghion) are

decanted into a ri,l e. 50 centrifuge tub 25 err Fresh nmedi um
is added to the %"i%ffgé%@féﬂce‘feﬁssm 3"dh sof't(t)h(ﬁ_gdeﬁﬁrf fix a‘Bﬁ‘éekon&st eocl ast s.
This wash process i Brerosigesiasis @restaimed fus sartipsesresistant aeid pasphataseT&AR).ecar ded.

[err] The Vi alk@veGsdias fr aifsof MisHhEHdLYTE (s8d fdps 115-19), GRLENE Ldagueﬁttans‘ger :
using fl uoriscei LH‘aceHate to | RYA rge-bore

; . bel, live cells.. Ala
di sposabl e Dl ast MM PUEIERY- APGSTIT & 5% erecfse’iags é"’dah‘b'g“ &Iadl?es’toﬁéo%pa 8%t o the
chanber. 30 [ evehicle contfle ost eocl asts are pelleted by centrifugati on and
the density adresh@kbsiof Alséds appropriate nunber in EMEM nedi um (the
nunber of ostee,cl asg?;ei' g. i{aﬂi able from tunor to tunor),
suppl enment ed T i 0]! tdf cal f serumand 1 .7g/liter of sodium

bi carbonate. h&hin embryon@&cﬂgféeﬁﬁ BERoARLIsY 6eke O5LRACHAS hFcar €
prei ncubat ed wi

h d (4 35 o control s af. 37C for 30
mnutes. 19 ((%aéatk?g]oNn‘P %&{E‘I‘ﬁé)cggﬁgws%“rég‘fwé frad é@&%’ggg?frf%‘ag@?‘{éﬁb éﬁfﬁﬁs coat ed

slides (human oedipmicomatiopBotit salts, 10% fetal bovineXefing A friglutamrivk 4od d thRenisdlid-or 2

hours at 37C.  ggeptomycin. -48 -

Non adher ent ceIFs are renoved by washing the slides vigorously in

phosphat e Constroers baed Pangadipise and the cells remaining on the slides are
fixed in acetone. [e The osteoclasts are stained for

rr
tartrate-resistant é@i-%%@%’}aﬁ%ft‘é@é’“ﬁ?i&h‘)?v gibunit and a 2.4 kb &balc Xheldragmenter f or
cells of thss phhepy supeni( Seeinsdrepitalthe EOR) r EGRY cidnéhg&11¢6E tha pEDND)ctdr
| ight mcroscopy. T lts.,are. .e sed as % .inhibiti of , adhesi on
conpared to a Chiyar CPS"E%ﬁiwté’fcg “¢on %%Fﬁ§ prome ereé%&ﬁgﬁcelgclt%ﬂc ')&‘*‘s"é%{gf’y
Cel |'s and Cel | blunyand pigation. For stable expressipp; $81 1@ FHEKPAB eclkk warselecuatrapsfonmefiEK 293
cells) were obiwithioged{f doastu&d G0 tEDONA sfeatiedubitNasing@Riend Bulst) (Henelky & aler e
grown in Earl' 1\ni Ml es i i . : di_um.cont.ai ni ng
Earl's salts, %%E))fag@fmgg\?i%ﬁged S l?tg;e k%‘éﬁ?@%&n ﬁféerét%a%gsewr#gﬁ'ﬁ‘n-
St ept onyci R0 Wwas supplemenisd ity 450 4e/epLiGeRpicit(Gr] § Spifate, GIBCO-BRL, Bethesds, MD} kb

EcoRI - Kpnl fr agueedls Gkretnidhtdisedlig sefedtisnthddivahtibthe calorlidd wékshrge &00¢h thibagment
15 of the [erH;‘}edsubunit were inserted into the EcoRI - EcoRV cl oni ng
sites of the p vect or (Aiyar et al., 1994 ) which contains a CW

pronoter and a fethliRoSRkLRaliadbmaly Rk Bhnspbted cells Dl unt end |igation. For
stabl e expression, 80 x 10 6 HEK 293 cells were el ectrotransforned
with [err] construcils dé¢@nijecvheihgr DNAEK R bwanbfectarttunxptesedithe mgrosec@ene Pul ser

(Hensl ey etysal Teceptor, the célﬁ%re)im%gilimd%%ﬁsé r&c&%pmndg t@tc@x?tri‘uéﬁ%g.[fﬁé& in
cells/plate). After 48 hr, the growth dj gar‘_n 20 Hyvas sy pl,%mge ed with 450
[err] g/ ml Genetdfens fgr@mip aiggpm tempera %’%‘B ed. Bpge é‘éﬁ?&‘,‘“&lﬂ}“. 23C6.a Tne

cel I s were mai moapgiedl intibgkyspasificdor theealiPy werpies Vastdemorswiterhisiawg awandard ar ge
enough to be jngirect3RRBYRorescence method.

3(_) Cell Adhesion Studies

Corning 96-well ELISA plates were precoated overnight at 4°C with 0.1 mL of
human vitronectin (0.2 pg/mL in RPMI medium). At the time of the experiment, the plates
were washed once with RPMI medium and blocked with 3.5% BSA in RPMI medium for 1
hr at room temperature. Transfected 293 cells were resuspended in RPMI medium,
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| mmunocyt ochem cal anal ysis of transfected cells To .
determ ne whet her the HEK 293 transfectants expressed the vitronectin 25
receptor, the cells were inmobilized on glass mcroscope slides by
centrifugati omo9¥45823d i n acetone for 2 mn at room t enpeT/asasros2zand

d d. S f | ' :
air dried. Spegp p'[le%eﬁj% d‘n ¥¢ X }% Wand% 1% BSA atTHOG, %F&‘E é%é Lody

specific for t e

i ndi rect i mund¥lnbpkst é?fé%‘s‘ﬁﬁf"ﬁbﬂ‘ded to °§(‘) “’e“@q ‘I““)Qd‘ﬁ §‘1’d T 3] off-dr the
Cor ni ng 96- wel | prdskric&er abbentesss variue apfpamegorads. Fobowing ivcutation} D@2S inCofat h 0. 1

. of hurgg, ¢4 aida%@g&almmwp}?vk%laa{emmhd e SRR diThoqnt Lhe LT e

of the experimen wer e was once nmedi um and
bl ocked witR 3. ‘5’%"8’8&5@ for 103oir The Betghiversvaghed 3 times with 0,2 mLpf RPMI mediuay ur e.
Transf ect ed 293nd ethe ladherme 1l eare stpiesieich 0. nmRBI. S%Sﬁduﬂdhib blue for 20 min at room

-49 - tgmg(eraf%%’ p@:!c?s{!@t?ﬂn%s WirdNedS) quh ?Wxﬂ? détori wited THBSA at

a density of O. suspensi on was added
to each wel | arfelvuidieblyainserperaied T“’rﬁellﬁ‘c"a@[‘@rqy]“ﬁ adf"HmE ofP-t mL of 0% edael or
absence of var icbaining50 hMAHCE et iadhesion wad dusmtitne dt me oghiaslidersity Of @0mndn 20f a

10% 1 or mal Ay dficaBEH kR ik MRS aAGME AN, VA ool Lo were ixed at

room 5 t enperature ates weré& washed 3 tines with 0.2 nL
of RPM nedi um and the adherent cells were stained with 0. 1 nL of
0. 5% t ol ui di ne Sulid®@hhsero,ROBintdingaissayoom tenperature. Excess stain was

renoved by extensi Vel‘h%i%@hc@ﬂnMéptbr%%f%e\ﬁ%ﬁ{humzpﬁlacema Recte?U'“ dine bl ue
incorporated into cells was el uted a léﬂaddl tion 50% et hanol

contai ni ng 50 nAYFRagation Wﬁldlﬂutﬁ‘?ﬂ’fé%?(bﬁ aﬁ??é@@ﬂ%yaﬁhlﬂﬂ%gp lraMsi ty
of 600 nm ors a MI6Cl,, lrmMrM)gaxi @nffplAdhed wadoeediftdly hddel ekoaviuéll ESISADIdAS,at 0.1

Sterling, VA. nq per we]l 0393 & (J? Haﬁ,ewe{s %ﬁcfe]i vl e ﬁﬁ@@\yerc mcubated overnight ad N€
vitronectin rece tor err] Fron1 human placenta ecep or

preparati on was? 4 PUbEEMS Lt %@'WF‘*FW%""“—U’"“ Wrihed ence wefh buffar eand were
CaCl 2, 1 nM 15 incuvied Rith U1 mMbAGT% Bovilgusedugralbiynirain chesame buffee fird the htyroamided t o

96-wel | ELI SA plleffi\hé:ﬁur@t F(Qlow;lng mcubauomhe Rfells WGL Lsplrgedlcoq'xp?ete[l)eﬂd]v&[sggrt\][/ﬁcé r Lt Was

added per well | at es vvere I ncubat ed overni ght at
the tinme of Qhew’é’k?)%F‘m'Eﬁf the wells were washed once with buffer A and
wer e i ncubat ednwil3H]-SE&F- 17268 coBpGiint assayn earoes contentrigtions of unfubélbe sane

buffer for 1 Nragly oxﬁapmool 100 )ewaa@mwoehe e, |f9M9vJ39 b%ﬁn‘é u&a&ancu? sfohm yells
wer e aspirated ﬁﬁgg%g% vg? g ng‘r?’ % F
'n & [ 3H] - SKaF- TodafcTheiant sy bptor birs po AR R, RaloyE
unl abel ed ineubtyols wdlls wed afiiriied @ngieiely hivd) washadeneeivigd0.2 mi offiee ool | s,
fol I owed EY%i ge?lﬁﬂ{dAtlﬂ £0elRfo-well $asHidh OThe recep tors[w%Hi so%ﬁi%ed]-\oimpml Iihﬁb Q{)@t est "
wer e i ncubate or rar ure on e
wel |'s were aspi Mt‘@?]”ﬁ'lﬂ%l&]e{%‘g]l éﬁg@ M@H”‘B‘H@E’ ]W{glﬁ"‘g"l?"ﬂ'i' C‘B‘Lf““?gc‘?g ¥ d 25
buffer A in a waslditioh of 3ual ReaflynS4i¢ inra. BedkneanlS@pA bigeid Beintillatioh Guritérzwith 4074 h 0. 1
m of 1 % SDS efficiency. Nonspecific binding of [3H}-SK&F-107260 was determined in the presence of 2
MM SK&F-107260 and was consistently less than 1% of total radioligand input. The ICsg
30 (concentration of the antagonist to inhibit 50% binding of [3H]-SK&F-107260) was
determined by a nonlinear, least squares curve-fitting routine, which was modified from the
LUNDON-2 program. The K; (dissociation constant of the antagonist) was calculated
according to Cheng and Prusoff equation: K = ICsy/ (1 + L/Ky), where L and K4 were the
concentration and the dissociation constant of [3H]-SK&F-107260, respectively.
35
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and the bound [ 3H] - SK&F- 107260 was determined by liquid scintillation

counting with the addition of 3 mM Ready Safe in a Becknman LS 6800
Liquid Scintillation Counter, with 40% ef ficiency. Nonsgem fic
bi ndi ng of [3¥P2¥YE¥- 107260 was deternmined in the presence ofCHUSN5232

[err] M SK&F- 107260 and wadnkidbitionof BODmedigted GPHAAIE bisddig t ot al radi ol i gand
input. The ICerr] 30 (concentration of the antagonist to inhibit 50%

bi ndi ng of [3H] - SK&F-107260) was determ ned by a nonlinear, |east
squar es cur ve- FrEifisagep of GRIPHE2 whi ch was nodified fromthe LUNDON- 2
program The K[ err] Teduss ofouniatednwasberisiuanab plakletsijebtamti digporResitGrosapsere

cal cul at ed lyz mﬁsygernﬁé agr(.j,cgq %edaqlgmgm&ér ﬁmMTr?s%@tmw ﬁb%&hacn bC[ err]/

(1+L/K[err]) r ncentration an

di ssoci ati on coMd{aRR bt Cl3 h S%&Iﬂsitﬁ ﬁ%??"“ﬁf‘é%ﬁé‘c‘top 9%9g3f°r 135 The S“P°’"a'a“‘

- 50 - _ obtained was applied to a 5 mL lentil lectin deplardse 4B colurod (FRGDah®)di at ed _
GPlIb-111a binging, librated mei’d M 'ﬁﬁt}k@n%}?‘ﬁ 4981)%#?«1 Nbd122 mm 1CaCly, 1% _ Ten units

of outdated, wash ed unman E}ate Eal ned from Red oss%l

l'yzed by gent | @<¥iglycpsidrfbyf 9%6 A P wf’dbecwnrww@dme 5051&@”4 140
mM NaCl, 2 10  buffdd Aalle2ectt-reddimdrGRObE IR was dlutediigh buffead eomasing 0% déxtriaged at
100, 000g for 1 f r:mﬁuréw ﬂnéda aC. ﬁ@bgne?ﬂamnemks%g e & sRoWk

lentil lectin sep Nar 0se um preequi |l 1 brated wth 20
mM Tris-HO , Ir‘PYT” éPolyemlmdmaeﬁeleC@W%o 2, 1 % octyl gl ucosi de
(buffer A). After 2 h incubation, the colum was washed with 50 nL cold 10

buffer A The |Iﬁ&%tx%§£?¢ﬂﬁﬂll@°ﬁtﬁoéoh'eﬁ was el ut ed vmth buffer A

cont ai ni ng 10% dext rose. ures were perforned at 4[err]C
The GPI1b- 113 a obt aithREFURY w%@&%@@ﬂ&f 29 3hphosphatidyfcholie 3036 (G uanpty | ami de
gel el ect r ophorRedar Eipids) were dried|to the mals oftai ghass wbe WBRérlastrédnt of nitrogkn. Rsifiees. 15

A mxture of pr@ﬁm@fawyhlﬁ%&asﬁﬁﬁQc@ccmﬁom@%nkgmqm ffked WiftmE 309 (Avanti
Pol ar Lipids) were dried to the wal %&ﬁmm?fﬁtass tube under a stream of

ni trogen. Puri fRhgtpholipidsin gpspiein:phpspho B Vo The mxiure wagsssuspanfed i on of
0.5 ng/nL and nang eghicaiet! in 4 taeh sonicator fptmmp\hd‘hc mlxdse was thenpliabyzed oveptigls pdad i pi d

rb:': IhOS 8];" i—atﬁ)m(_ V‘i;g‘(’)ﬁ})() II b@b HbiEdutdr FeibRulofi byl aI gainst 321 égﬂbgoﬁlcégéegsa&f%gs : RgaZO
12, 000- 14, 000 n‘BMe”fﬂ?T}glr‘ %?‘SHPH]EQ Begh. ¥ égﬁg( i‘i&“ﬁa‘gaﬂaﬁ( SP-Tlan0. 1 ol d
excess of 50  containingllippiomed-iBic, cepifugediat 12,00Dgifdd 1SaGh anddesubfemsiediiPthé dialykis 2
changes). The GRkdbahhaprotein conc&ﬂgﬁﬁ' P hfpFoxirh RAS © MRAnLYERe ﬁﬁd@&rﬁésf\%&e d at

12,000g for 15 mn an resus ded in the dialysis buffer at a final
protein concent¥4td B’ Sf““ ‘dﬁ? imately 1 ng/nL. The |iposones were
stored at -Z9OC until needed. 25 Conpetitive Binding to GPlIb-111la

The binding to é&}gpe{lhgrgl B dpgggm; or (GPlIb-11l1a) was assayed by an
:Qg:j)l_ ,[ ;gte li gan dC O-rlt-ﬁe}heun\églg to tﬂe i' Qx%orgrgltrecoeptor (%P?Ig-l Ig)l_\gas gs'%id %}(;) anlg n’e%ts an
competitive binding method using [3H]-SK&F-107260 as an RGD-type ligand. The
binding assay was performed in a 96-well filtration plate assembly (Millipore Corporation,
30 Bedford, MA) using 0.22 um hydrophilic durapore membranes. The wells were precoated
with 0.2 mL of 10 ug/mL polylysine (Sigma Chemical Co., St. Louis, MQ.) at room
teruperature for 1 h to block nonspecific binding. Various concentrations of unlabeled
benzazepines were added to the wells in quadruplicate. [3H]-SK&F-107260 was applied to
each well at a final concentration of 4.5 nM, followed by the addition of 1 ug of the purified
35  platelet GPIIb-Illa-containing liposomes. The mixtures were incubated for 1 h at room
temperature, The GPIIb-Illa-bound [3H]-SK&F-107260 was seperated from the unbound
by filtration using a Millipore filtration manifold, followed by washing with ice-cold buffer

-51-



bi ndi ng assay was perfornmed in a 96-well filtration plate assenbly
(MI1lipore Corporation, 30 Bedf ord, MA) using 0.22 um hydrophilic
durapore menbranes. The wells were precoated with 0.2 mL of 10 pg/nL
pol'yl ysi ne (Swomwwissenm cal Co., St. Louis, MO ) at.room pci-@,ggbfd'sgﬁure
for 1 hto bl oc(gtirr}lgsngi)cgsizfig gi n indg. Various .concentrations of_ unlabel ed
benzazepi nes wef & RAGEa A" h&OWE Foartvity rempining qnthg fultery wag coustedtin 1§60 was
applied to Readys3alve\(Beckman Ingtnments| Follertrne@A) iataiBecknaih Liquid Sdigtillhtdn owed by

the addition ofColnteemModel L36800H &vithUDRleFrREnslD Non%eah@bi%&in%was determined in the

GPl Il b-111a-cont i ) L xtures were incubated for 1 h at
room te eérsg'{cg rg{ai “@?@9@? b -gzlml?ll OZ&%'C?U% a5 congistayly) -sig??gé)“ %aktheeper at ed
from t he unBourtetal radioactiyjty afdedtq the pamplegs AH datapdints hiephermeeah iof quadtuplivaterrani f ol d,
fol |l oned by wasdsteRginmohd) | ce-col d buffer
-51 - 2 tinmes,.. each 0.2 Bound radi oactivity remnaining
on the filters was gg&ﬁftgﬁglglﬁ'd'ﬂg g"ﬁan’l‘_'ere ma%z*@'a?d}?"@&f‘é&“(‘ﬁ?é‘&'ﬁﬁﬁﬁve fitting
| nstrunents, FuAresedure nlhisapgthod proyidesbii FEA of the entagosists itontdnarationrof the Count er
(Model LS6800) ,anwagdnise 48ith Bihibitcipedifabindiai s FRGLSK &5 RiTD6h B0s040s Gk mned i n
the " priesonghegl, 2o hLUTIARELEE SKEF- 107200 an uas Contitent |y
| ess than 0.14% of the ot Al oradi bactt ¥ 1S fiy ot 1Be tasouisipredsn Al |
dat a poi nts ar éhe FengansPrespff gquadon: B + IGH0&1+L/Kd), whist biisthaietnbapirstion of [3H]-
fc_onrp_eti tion bi rsii&lglﬂ?ﬁﬁ(ﬁxs&ﬁh&e&ﬂﬁb&ﬁ@biﬁﬁ&p@as%@%g ﬂlﬁ@,raBJI ﬁ?%&p\é&lk&%&ﬁfmc!ﬂve

itting - 3 od orquyides the., of the aptagonists
(concentrati on%?sga?‘ﬁg[%] gib&lz%@%&;ﬁﬁgﬁs\QA/r\éi“g'ﬁasidltﬁﬁmf’%byssﬁ%‘fi}?af‘f@ahf‘ﬁdi ng of
[ 3H] - SK&F- 107260 by Potiersed corappundsiobthisiimyention(have apa&finitg5e thesvitralectineeceptor t he
gﬂui l'i br ijudei gelatvead ih@ﬂbt@ﬁﬂ&tr@d&bto(&ﬁg}e(a@f th}\ﬁfjﬂ):ﬁ-%ﬁﬁ@i’e?&d E@ﬁ[ﬁ)%&rl\avea the

eng and Prus Lo Ki o= 1+L/ Kd), ere L is the
q'%tio[oggﬁ'{{“t& gtngreatgéng__[l .

concentration o 7260 used in the conpetitive binding
assay (4.5 nM, and Kd is the dissociation const ant of

[ 3H¥ - SK&E- 107260 \Ahi]?hheﬂﬁ&acﬁoﬁhﬂMnﬁﬁuﬂEﬁﬂ’bfﬁld@@) %P?he%?ﬁ\t&?ﬁirn&iﬁ%lh%i S.
Preferred conpaqys . LS | I on ve an i nit or the vitronectin
receptor 15 r%“%i%?}gsmtc %Q#' ﬁgéy:"l] %g%}r%mgr? Teep| @Fa"ﬂ*a"&ﬁ%?%'?e BRIHMIdsIs1 . Most
preferred cOnmpohilisS-Katse Nes. 5,004,758 apd 5§33,916fen details of thése qodeds er t han 100: 1.
The efficacy of. the conpounds of formula (1) alone or in conbination with

an ant i neopl asgt i . r.m.ned usi sever al .

transpl ant abl e _rmustsafth% %@?E%@E{Fép&%ﬂ?&%gga oo gy bg?’é'r?ﬁe Rigee ofghign4 758 and
5,633,016 for dReRiiqnsbyspreprpxided todlipstrate how to make and use the carppourdsafifhices whi ch
fol l ow are i nt émaetbni Manpotherygmbedilén Willthe eeadity0pPardrit td #bse skilled in theWent i on,
but are proyided to illustrate how to nake and use the conpounds of this

i nvention. Many other enbodinents wll be readily apparent to those skilled
inthe art. 25 General Gener al
Proton nucl ear nmagnetic resonance (1H NMR) spectra were recorded at either

2 r , ki W} | "
mSPI ion (] e?(r)]ojmé%vmégf%d;gg hﬁ;ﬁ%g%%ﬁmei(ﬁﬂglsﬁeg?g%%g?ﬁ 5@5?%5}&%? gﬁ sil ane
(TMS) . Abbr evi acr'che it shifts ags reporteqin pasyper million (3)downggld &rom the
d=doubl et , 30=t rintprinaltstandprd petzamethty]silane (THE). Abbteyiatichs darNMR datd bre dOfollbws: S,
dt =doubl et s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet, dd=doublet of doublets, dt=doublet
of triplets, app=apparent, br=broad. J indicates the NMR coupling constant measured in
Hertz. CDClI3 is deuteriochloroform, DMSO-dg is hexadeuteriodimethylsulfoxide, and
CD30D is tetradeuteriomethanol. Infrared (IR) spectra were recorded in transmission
35  mode, and band positions are reported in inverse wavenumbers (cm-1). Mass spectra were
obtained using electrospray (ES) or FAB ionization techniques. Elemental analyses were
performed either in-house or by Quantitative Technologies Inc., Whitehouse, NJ. Melting
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of triplets, app=apparent, br=broad. J indicates the NVR coupling constant
measured in Hertz. CDCl 3 is deuteriochloroform DWVSO d6 is

hexadeut eri odi et hyl sul f oxi de, and CD3OD i s tetradeuterionethanol .

I nfrared (| RW@Pe5837a were recorded in transm ssion 35 nndec‘r/yaﬁ/dszmd
positions are re orte ' e ers c a were
obt ai ned usi ng PAPEY ?eo%kﬁ'r’gna?%gj or \Y—e,& |oﬁf’l’mmtalpglretfl "ﬁate n§°"e° nt al
anal yses were tempefatuﬁélﬂﬁd?ﬂ?éad widegress Gehiupodyaattediy Silisp Qahﬁ’ﬁtarlf! B Mierek Slllca
Technol ogi es | k5el 60 Fﬂﬂtﬁtﬂhw&@la@d\l‘/erd\ﬁkd foh@in layer chromatography. Both ﬂash and

- 52 - 1 oi nt
appar atus and §rrae“yucr?(r:°g'?arm @h’ﬁ * {,rﬂlé(?&,t QQE%“B?%% @Ere or't gs'f
degrees Cel §i ugel Anem‘emdsremretaveéﬂiwemﬂamwe °“!\FE‘rl%9k““5Pll Eee‘&maﬂ 60

F-254 thin | ayemnﬁbtagregasv\ebs réf&re b dn@etalidayisilyl amtx&b@mwg@aﬁa@mmﬁm h flash

d t Ki I 60
?230 400 ?r{e?ﬁ') %ppﬁl Ca{fg&:&%ﬁ? mé,&%{ %O%ad{cyﬁ%%%va?%d sfhc éel ﬁﬁﬁ@l“@g? car ried
out on Rai ni n G¥PPREBRIREHR nominai mmw@ﬁapn@e bd)ll}c? EhramatographynLittleton,

oct adecyl si | yl cdpkdds a2y MCODS-AQER ag ©DS ehvomalraghiastPpdit and is a @pipBRAt . 5 [err]
Apex- DS | qql CQrtage?naﬁ( fqé\ﬁéegqx{i:?iéyc)fé Jga% [ylg‘t t@?s%]pollyme g(%genj,cm omat ogr aphi ¢

support havi ng
Chr onat ogr ap hy ,d“’ll_fl)'iqel‘@t‘ﬁ f§E f°ma‘°gfal'b? PPRRTe and\foregistered tfadamark ofdamiltasy.,
chr omat ogr aphi CReS(U PRRdh. Gélite® B adilteChd Sinfpoed ofl &id-WasheEdTRbad2bus¥Wca,GRd isLt d. |

Kyot o, Japan. S}Jreedrt{ahemagﬁgfﬁ%m Qr§ lse%%??g{a%orﬁm y 0di vi nyl benzene)

chr omat ogr aphi c regl stere f Hamlton Co.,
Reno, Nevada. Celite is a filter aid conposed of acid-washed di at onaceous

silica, andsis a registered tradespirdtionfi Manville Corp., Denver,

Col or ado. 15 Preparation |
Preparati on of 2- [(3 hydroxy- 1 -propyl)an nol pyri d| ne- N- oxi de a)
2 [(3 |—|ydroxy_ Prepea AUOI OF 2rH NRYIFOX) -! £30% "‘_10_1“ P .' ding, eN-oxid A m Xt ur e Of

2-chl oropyri di ne- N- oxi de hydrochl oride (16.6 g, 0.1 nole), 3-am no-

1- propanol (15. 2%H9drétam+{gé'l)awdlg4ﬁ 0.5 nole), and tert-anyl

al cohol (100 niL Kfter 21 hr, the reaction was
cool ed, di 3% ed wit K iRy F 2chipmppyigine-N-oxide hydserhlogide (1616 & 04l moled B-aming-emov e

i nsol ubl e mat erli-grbganol (1823 inl) .2 mble), NaHCO9 (M2:0.5 aioky), afid frr-amy] alcéhOCQOERD] I at ed

NeGH CHOL 3) egé&e*"s PR il A3l b, %}j@*‘%@ oaEogicl AIRLAIIRRCH SUEY |
(20% Ve OHPERictian 'lliQredeO emove inpqlybls mapteeia sz%eﬁ wEj che?'}ﬂ]ateé agl; (dd, J =
6.6, 1.2 Hz, 1 rkdoncentradel fidni toluene to leave 4 yel#pw ofl.. Silfica ge¥ clidén4tography k0% 6. 64 ( dd,

é' 908-(% % 5! dlga{c@g%gihetﬁ%@ }(cm\d %'6‘% g,zﬁ,ggg?é g s tha: TC fﬁa‘mg ‘1529
(M H) + MePH/CHCI) Ry 0.28; b THNMER (250, CDCl3) §8.07 (dd, 66 2 He, 1 bES i on 2
Preparati on of \ayetdy?.300n) o), dd,dy 8, hda Mz 1 H), 6.40 - 6.60 (m, 1 H), 4.49 (brs, 1
H), 3.65 - 3.90 (m, 2 H), 3.35 - 3.60 (m, 2 H), 1.75 - 2.00 (m, 2 H); MS (ES) m/e 169 (M+
Ht
30
Preparation 2

Preparation of 6-(methylaming)-2-pyridylethanol

35 a) 2-(terr-Butoxycarbonylamino)-6-picoline
A solution of 2-amino-6-picoline (21.63 g, 200 mmole) and di-terr-butyl
dicarbonate (52.38 g, 240 mmole) in CH,Cly (200 mL) was concentrated on the rotavap at
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35 a) 2-(tert-Butoxycarbonyl am no)-6-picoline A sol ution of
2-am no-6-picoline (21.63 g, 200 mole) and di-tert-butyl di carbonat e
(52.38 g, 240 mmole) in CH2A 2 (200 nL) was concentrated on the rotavap at
- 53 - wo 9945927 50 [err]C, and the resulting residue wgs B%Ej to
rotate on the rotavap at 50 [err] C under vacuum After 21. t he
reacti on was dp Ptﬁjéﬂ‘? the rasultiegagsidus wag albpwetl Jo ratats ohithetretaeagt at 50 °C undérr ough

tsi |t : ca gel (hexam&m f\ﬁEﬂZ]W&d,tliWrei’dﬁ%EﬁsQﬁG{ethKﬁiﬁﬁiﬂeis (452?.9@@%&9&&@1 | 3;] t L he
itle i s a | 0 ic
gr adual |y sol i gﬂ?}éﬂgmé 1§‘éxaQes fgﬁ(%% bg’a?%}ér )Zg ﬁY-\Eatm’tg& é“) fFerr]
.71 (d, J = gcemppnd 4411865 %a%mttve)wsebg*(twf quq)whxch gradually, sglidifiei on) = 7. 5 Hz,
L)H)Z, [(2t 43t638 s@ndif)g: IHWR((ESO\@HH)(J)(J@&OES)Ml11=€831l5z31¢-b’|7+4d:l755<2{},|-|ﬁg§r (60/
er u rt)q‘r]é! o] I %
in mneral oil tﬁ%g)(%g )ﬁoat%)(?\?/a}g 115(5)36%}5 M%E%) T{ﬁés %THseQAéJrgi

mn to a solution of 2 (tert-butoxycarbonyl am no)-6-picoline (15.62 g, 75
nmol e) and b) 2i{peleBebkyeabordy)mathilaminb56pigbilee) | N anhydrous DVBO (75 niL)

at 15 [err]C (cool WF}LI%O% in mlraprQ%L@Gc?egdg(?xinhxnfegvrvg]slaadded1 eﬁﬁ{s%&gﬁé\%s? to 35

[err]C. When gas evolution ha H was
renoved and®t has wgcsphutien ofArerthutnrpcarbonylaming)-6picative (1562 & 70m®olky andt he dar k
yel | ow ni xt ur e iotamethama (£ mRNIS0 nirtaé)i2 Dh¢EOR DMIO a3tk TS%@(%SB]WaIeP Et 20 (3

x 300 nL). 15 wer e e u ially with
H20 (2 X 75 mbatﬁﬂ?’h%%a’i‘@ﬁ)p&gg g'gs% n{ Witk as v g%q'xagﬁlg) @8(51 at i on
left a yellow mermw reaeyed %i‘a&eefgp'awmowed to stirghRE| After).Yjwl th¢ dark
Et OAc/ hexanes) yellosemikiutd ms@mmmwxcé/mgo @DOGhL) dRPexkerddad A EhO €5k 8% rﬁL

f7a'3$t |( 3(; Y§|1§OWT9$ J:ombﬂrﬁa Bl]gli}n gfg v%ﬂ% e@g é’ﬂy ‘%%HZJO (% a% n(@%g%{,f ’
2.49 (s, 3 H,® ‘B’d Péymsa(%s% d(CEEf"‘WP%“ of 3 yellowzil which wa)S[cbqom]atographed c)
Et hyl - 6- [ (t ert obsiticxgeb@FEI0NKE herphdsy | EhatitOdompoindri(i T £ G8% P obtained as a

o o

39.
éry %’ﬁF (350 WG”}?ESS‘J‘MEZ&& dut 18 s 4161 Bd. 180 (s7BH): S FS) 23 M

sol uti on of202- [*(H)ért- but oxycar bonyl ) met hyl am no] - 6- pi col i ne (10. 31
g, 46.38 mmole) in dry THF (46 m.) was added dropw se over 10 nin.

Addi tional dry TE {_é F"T) sed in ﬁransfer ... The orange sol ution

was stirred at < FBYI&H é“f%?cai nyrmethyiaminel-dipytiglacetatar honate (6.2 ni, 51.02
mole) was adbb4 waspiephrsd at TRE undetlargmi fitim dilsophey®y1aiing (1.6 ndt, 139/6 [err] C
for 15 min, themogandBieRcheg i %phexaﬁ%ﬁhﬂﬁﬁ_Eéﬂsﬁtrb%ag)quwlﬁﬁd&g&7ﬁ)75 g The

m xture wa err] C_and extract

then with &ZO&EE(‘%“HP"NE)L‘??L"?]m'I—"ﬁe C anaotion Hi2géercs were vvashed with
brine (100 ml) butdxxcsﬂor(ngﬁm)mmah@pmdheemmc’gufdis tﬂ?ﬂﬂe)(lh atyASHP/@6 hywai | was
chr onat ogr aphedddaaldﬁb&,is&@vegﬁi mﬁlmlﬁaf@mfy MWL) w 1L%fekl'\/§\ %ﬁg

‘éODg}’g;m‘[j e§ }?77ﬁgion-r/a6§l %?1%8 % for 6; i, e ﬁlhyci\évggénate 2pLgl. oammlez q J =
7.1 Hz, 2H), 3WwAyadded rapidly) There@Slytion was Sh-i)’rpd dt -287°( for 15Jmim, tRenlwddzjuenthdd)
1.51 (s, 936 wiPhAIERrENBRD (I miL)HrhEhixlure was warmed to +5 °C and extracted

with EtOAc (175 mL) then with CH,Cly (2 x 100 mL). The combined organics were

washed with brine (100 mL), dried (MgSOy), and concentrated. The cloudy yellow oil was

chromatographed on silica gel (15% EtOAc/hexancs) to afford the title compound (10.72 g,

79%) as a light yellow oil: JH NMR (250 MHz, CDCl3) 8 7.51 - 7.63 (m, 2 H), 6.91 - 7.03

35 (m,1H),4.19(q,J=7.1 Hz, 2'H), 377(s,2H),3.38(s,3H), 1.27(t,J =7.1 Hz, 3 H),
1.51 (s, 9 H); MS (ES) m/e 295 M + H)*.
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6-[ (tert-Butoxycar bonyl ) met hyl am no] - 2- pyri dyl et hanol A
solution of 2 NLiBH4 in THF (7 nL, 14 nmmole) was added via syringe to a
sti'rred sol ut V%4327 PCT/US99/05232

ethyl-6-[(tert- | acetate (6.97 g,
23.7 mmole) in § tIF]@g(rous ﬁg‘g&%ﬁ%&ga é‘?ﬁ%‘yﬂ he reaction was then
slowy heated 5 to*pdytiopRf 3NN hi%Halp TER Gt Wérmmmsalﬁ)twai@dwmeﬁvnmﬁwx t he
reaction was cogimedsdiwiod of ettiyl-b-{ranbhtoxycarbonglpmeliyldrhiyolcp@ymidiacktad 6y7ygat er (50

mL). The m xtur % ml%ﬂ]gﬁ&l Eﬂlgh‘%g‘ "ﬂnﬁ 6§ ﬁ;%@&& Jr? g%l reaction fvas &@9 GIBVDI? hgatgﬁnl C

| ayer was washe concen

Purification by‘°f’$f5‘§lﬁ'“t§'ﬁlre€5?$%’6‘br%% 6 B At reflyx; '&‘&’%@P“("@S"Wﬁdéﬂgf Qasdane) gave
the title cabeTilyQuedhddovithOvater (BGRT). The mixwkewds ewirdcted [wath/EdIANNBD M50 M—Iz,

gl_:)gg?)% S,[ egrL) 7. %Zlé%rgﬁaglcggy vgas%g%g 1tf1 glgne‘] ned %;E% ar;ld Jj)xcenéatgdl‘ 2(5; 22 (M +
H[err]. Purg’cat@n %)K/Qgshybrawtﬁwp}g Oﬁﬁhpw] 6% clhexane) gave the title Tq

6- [ (tert-but oxyemipoaityb 268 BB%) s ot oiR - By NMEY4RINIAL WD H 8. 7570 m, Z 1), rsmsl e)
was 15 = adged g ?%E%%Pﬁof‘b‘iﬁfsbé‘ déhﬁ%f%gﬁ tl(22ﬁpl%£ &u O 0” was

stirred at room t ur
observed) then g'éi‘sz%hgentrat ed to dryness. The product as the
hydrochl ori de salt solidified under vacuum The solid was dissolved in

NaCl - sat ur at ed g) Q(I&Lt%ﬁ"@%ﬂwﬂ&h&ﬁ and the solution was extracted
e cQ

with Et20 (2 |ned organlc | ayers were washed with

brine, dried (Na2so4jo o-Hied- bEE?"YfBW&@ﬂ)L“FH’ty@H‘"Pb yfdylcshapeld11-9 €174 mrepled vend
(9.12 g, 85% asddad wenlufios of ANJEICH ihidiskdRe (200G@hL). The redvtitin woslGha)acfeir ] 7. 37 (t,

11y 36 (¢ BBy b bl stdfudpn dop S begeygotlpl Byl 1
153 ( M + H) +. ' The product as the ydrochlonde salt solidified url:ger vacuum. 'i'he solid “’F&‘Bﬁ&lf’%ﬁmon 3
25 Pr epar NhClesatueated & tOFN/ NaQH salutiod (THyroll)pand piieasnlption Basehearyed mith Bemn2e

a) Ethyl ()- x?&@@m 4mé én’iﬁ%ﬁ@%ﬂbﬁ?&ﬂ We gwaéiu@mciu%ﬁm%h 3350y), and

Anhydr ous EtOA dr opw se ntoa

30 ~ solutidh oF°'F'F’l“H?‘i',|P?|aﬁ‘P@("ﬁ"r‘l‘ﬁéP’ﬁ?ﬂug‘? 19yllz)ga§ﬁqﬂés ¢ vy olid:n HNMR G40 ., 40
mmol e) in dry TMHz CDCl3) § G87 (L)H), 6142x(df 1 ane Haly i BXl6.L7 als k=81 Hz78H§;4Lﬁadl&rs

argon. The yellg 2?%6355915' 2934, 5559 » 3, 284 (1, 2 etﬁgés?; %&emﬁh

then a solution hoxypheny - phény
1958, 91, 755-759; 4.53 g, 20 mmole) in dry THF (20 nl) was added dropvvl se
over 12 m n. Additional THF (2 niRepwationdsed in transfer. After 0.5

hr, The reagki on was quenched 35 with saturated NH4AQ (120 nlL) and warned

to RT. EtOAc extraction, drying (MySQerrl]), concentratlon and
silica gel chro#%@%ﬁ%uéé ralall oA L RPDeRe title
55 -

a) Ethyl (3)-3-hydroxy-4-(4-methoxyphenyl)-3-phenylbutanoate
Anhydrous EtOAc (4.3 mL, 44 mmole) was added dropwise over 5- 6 mintoa
30  solution of lithium bis(trimethylsilyl)amide (1.0 M in THF, 40 mL, 40 mmole) in dry THF
(60 mL) in a flame-dried flask at -78 °C under argon. The yellow solution was stirred at -
78 °C for 0.5 hr, then a solution of 2-(4-methoxyphenyl)-1-phenylethanone (Chem. Ber.
1958, 91, 755-759; 4.53 g, 20 mmole) in dry THF (20 mL) was added dropwise over 12
min., Additional THF (2 mL) was used in transfer. After 0.5 hr, The reaction was quenched
35  with saturated NH4Cl (120 mL) and warmed to RT. EtOAc extraction, drying (MgSOy),
concentration, and silica gel chromatography (20% EtOAc/hexanes) gave the title
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conmpound (6.13 g, 969% as a light yellow oil: TLC Rf (20% Et OAc/ hexanes)

0.34; M (ES) me 315.2 (M + H)+, b) Et hyl

() -4- (4- et hoxyphenyl ) - 3- phenyl but anoate 5 Boron trifluoride

et herate (4. 8w6199/45'§97 mTDl e) was added dropwi se over 3 mn top@rusesnos23z

sol ution of ethyl hydr oxy- 4- (4- net hoxy henyl@ m?&yenyl but anoat e( 6. 13
, 19.5 rﬁ%‘P@)ﬂdéﬁ’n & PP B aryllightyaliny gl TRGRf (2G50 Exfsthekanes) 08arN8Ir ous
CH2C 2 (49 nlL) @5) we[3es.z (M+uH)ter argon. The reaction was stirred at
RT overnight, then was quenched w th 5% NaHCO3 (100 m.). The m xture

was stirred briskly for 10 mn, then was separated. The aqueous 10 [|ayer
was extracted WtHNDE-E-metimarbenyD-3phnylbuansdtbi ned or gani c | ayers were
dried 5 Na2 Sm)demdr,nmaemerat @B mlT,130 minksd) i addeddropisesverd miattes from

h t

BTl g e ST g e T
nol e) was adde’ﬂm°lﬂ*P@d Fﬁe}&ylﬂ ane (G2 mlp3amme B)FI“ é.“hﬁ%ﬂ"\‘s L) a0 ﬁl““der
under H2 (50 psdrgonf @he 2adtibn whistifredva R Tfoverhightediert hxscqugiahaaehlhtsq Hﬂ{¢03 The

filtrate was c E(Eg I

silica gel g 0@ &ﬁ}.ﬁg%{%rgwas ﬁﬁ}ﬁd &J&Elly f&%%g tm%;aﬂlg&}gﬁé % 91% was
obt ai ned asi® clayesPperxiragid withGRp Gy (100 338), E%@Fb?"ﬁ@%‘&‘i’u%@?"’c layers “"Heglﬂ?d MB (ES)
me 299.2 (M + (NapSD4) hnd concentrated (The E’&:ngl was reconcentrated from hexanes (to remove

() - 4- (4- hydroxy, @g—?d%' é%gv pvt’ﬁ{%g %)Qvefl in absoluteEtOl-ﬂ'iB(yngS)gi?d ﬁ#ljm hum

trichloride (4. was ution of
ethyl ()-4- (El- meh% ')’ms'e ‘ﬁ?éﬁg}#“fsuifmw(%e&ak@ °neﬁPrzf appasAtes)at B

et hanet hi ol (2. ﬁdai}iz 3G psl) fombhrether wasdiltbrgditheangh &HR@l. ZThé Glrat¥iwas adncéhtfad,r | C
under ar gonys Thﬁ)d ttre resxdux%a.é &%n&ﬁdg%héﬁrbn‘éﬁéd MKIWEMCBIT:@&? 'fﬂe'tf lreed for 3

hr, then was recoo 0 0 (67 m).
The ni xt ure vvas°°§tPP'1“’rdé6‘2? 5°1%) wpsphtajngd a5 WE’"% oil: Ty B¢ Q?@(F‘O’W{Ee"é'éfﬁbous

| ayer was extr a@4GMSMESHhmEIOLE M2 B*100 nL), and the conbi ned organic
| ayers were dried (Na2SO4) and concentrated. Silica gel chromatography (25%
Et OAc/ hexanes) %ave the title conpgund W]é)84 gg 96% as a colorless oil:

TLC Rf (30% Ethyl (et telwdroryppenyDpohepbutanegte 1y o 285 2 (M + Hy[err]. 30
Preparati on2@ Anhydrepsoalatinomtrichlode] (4.29 138 1 arrdol®) twhay hddedralhd byegrte di ne

di hydrochl ori desolutlon of ethy? +)% (Mﬁ()&ﬁﬁény&ﬁtﬂ%ww& b?#nﬁr‘)g mrﬂole) and

-et hyl ] am no] - - oxo
N- Boc- et hyl ened?‘ﬂ‘ﬁ‘F‘n’? {255'8]3337"3’@?“@9“ i CHZCMP-E'F@M}H Giopder fggon. The
oxi de hydr ochl oyslide sélitichSvag wagmed 48RD andrstimddesfpr, 3 iathiEGBas rebolado@,°Ch8® nmol e)

and tert- qlﬁ‘,HMJed @i B3 NGO ((W—r)tL)\.’\@‘ﬁe Bfakedastbind b $in, hd 945 47 hr. the

rk brown pgixtur -
Eja bro % t Eepae}at\é\gs'l‘hc aqueous layer was extracted with CH7Cly(2 x 100 mL), and the combined 56

organic layers were dried (Na3SO4) and concentrated. Silica gel chromatography (25%
EtOAc/hexanes) gave the title compound (1.84 g, 96%) as a colorless oil: TLC R¢ (30%
EtOAc/hexanes) 0.47; MS (ES) m/e 285.2 (M + H)*,

30 Preparation 4

Preparation of 2-[(2-amino-1-ethyDaminolpyridine dihydrochloride

a) 2-[[2-(tert-Butoxycarbonyl)amino-1-ethyllamino]-1-oxopyridine

35 A mixture of N-Boc-ethylenediamine (5.83 g, 36.39 mmole), 2-chloropyridine-N-
oxide hydrochloride (7.25 g, g, 43.67 mmole), NaHCO3 (15.29 g, 182 mmole), and tert-
amyl alcohol (36 mL) was heated at reflux. After 47 hr, the dark brown mixture was
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cooled, diluted with CH2A 2 (100 nL). and suction filtered. The filtrate

was concentr at ed and the resi due was reconcentrated fromtol uene.
Silica gel chromatography (10% MeOH CH2Cl 2) gave the title conmpound
(8.-23 g, 89%wo$9/asgy-el I ow soI id: [err]H NWR (250 - M—Iz Gt/ G899j083% |

8.16 (dd, J = 6.5, 1. I&, 7.05-7.3(_)% 68 (br d, J = 8.6

HZ, 5 1 H), 6oged dlhﬁedwtf(fﬁ‘ilz 2 (40 mky). ppd suctipn %‘%%T’fﬂlﬁa‘e waspgneentiatgly (m 4

H, 1.44 (s, 9 ahﬂthe bdSid(&-8)s reconcentraédfréhibrbluerel Silich fed thirpmatography (10%)

2-[[2-(tert- BUt ?@1@ %Qv@melaa Jon‘f‘ptoh%'(];mré% %r'ygh&?so IH NMR 250 A
(ter u st

m xture of 2- [[ %car am no- - 0X |d| ne

(7.00 10 g, MHpFOGWH J/‘lf’éf %“S‘é@ {os 57 Geryrle ?oﬁé e (28
m., 276.4 msol a)H) aa@l 6.65 (m 1D G100 5D Gin, 1 H)] 8.251). eo/mﬂmatgds atH)rMSI(mg
After 17 hr. thg, lewvas filtered through celite[err], and the
filtrate was concentrate The yel | ow resi due was reconcentrated from

tol uene, then was chromatographed on silica gel (5% MeOH CHCl 3). The title
conmpound 1) -1B(tert- BB Ycanhversyyaipinail rethg l@sinelpyrgdideow oi | : [err] H NVMR (400
MHz, CDCl 3) 8 8.05 A 6. 61
(m 1H, 8 41 (d ﬁﬁnxé@eéf@-[[ﬂ-ﬁen bti'toﬂglarboz %Zmnoletﬂ a(xﬂ]o]:lo'i@p ri ngg’ .00

H, 3.26 - 1 518 2hf4 mmole). IR%A’&/C(QS & 3.3 mmgle) qrelphexpne (%%@L(Mférmlewperr]
c) 2-[(2- Am no-itepedphndl jid 0iml) pvpy/ehed maeflury dfterdM hokhiedection was filtered throughh N

HC / di oxane (54 [He@ m%eﬂﬂﬁgwhaoﬁccﬁﬁﬁﬁaﬂé ol dl:g \!\IQQec%i\ccatrltécﬁZf n§n& ert-

but oxycar bonyl )am no-1 -et am no di ne 8
anhydr ous tolappgcthon ‘(”!?Afh'i‘?ﬂ'}’m&‘iaprﬁd filidee! & @6"1‘?}” H@h) t He tigle XQWE“%S
war med to RT. AfSt08g, %) was bthained as a yellgwvotlu 1 NMR (400MH20CDOI3D8 L05RI15M@et i on

filtered. The spjy 93‘1\654%{?*}@6 £ ¢ %'é}ﬁei | 1, Wil [, 7 = 83Hzaf‘ﬁ¥§;)§!§ sH gfY and
40

e O T, s At B Lab s B MEES R A O F a0 Wi

CD30D) [err]799-25 8.07 (m | H), 7.92 - 7.98 (m 1H, 7.19 (d, J =

9.1 Hz, 1 H), 659812-amifdh-Efiinah QZ@h)@rohrld 6.2 Hz, 2 H), 3.27
(t, J = 6.2 Hz, c) ﬁ Iga‘trtl atq% ¥ lmpytrjlrlg d 3/ rcespdeual oI vent gi %nal), VB
(ES) m e 138 (M + H) /dloxane (54m was added in a stream toasolutlon of 2-[[2-(tert-

Preparati on2® Sﬁnoxycarbonﬂbmm- btthyljamodo] Hrific (S0P @r 2bAs-mmole) in anhydrous
1- propyl ) am nol Cﬁﬁ?k%[@ﬁf 6 €0 BreMirgoh! tﬂﬁ) the mlxture wddwarmed to RT. After 2 hr, the

2-Chl oro-4-nmeth Lfrite 200 mmol e)
was added sl ow °Uas(§°?18d % 05Giang fuﬁﬂ""cffhe'f @? 5Bt ‘Pﬁsr’i‘@sé‘fg{ﬁ’ftﬁ'ﬁ’r 15.0 g,
139 mmol e) i n cohgdrokd@ity@ 2@QIried in hightvacupmat40 °Erio afford the 6tleyesnpound (4 27 &l | owed
El_ﬁ Walr-lm to RT aM)%%néﬁ%ft@?oﬁéNhat%@i fcopit (HRB: WRRMIOW b%‘ﬂuﬁrtt: OI?)% 1920 9).

ep c s -
extr ot ed wh h"‘@fﬁ'ﬁ& 1@ 'ﬁgzﬂy(ys 3001 B, 510 G0N C 0 A, 6309, bIE TR 35 & 1o
- 57 - = 6.2 Hz, 2 H), 3.27 (1, ] = 6.2 Hz, 2 H, partially obscured by residual solvent signal); MS

(ES) m/e 138 (M + H)*.

eparati
30
Preparation of 2-[(3-hydroxy-1-propyl)aminol-4-methylpyridine-N-oxide

a) 2-Chloro-4-methylpyridine
Sodium nitrite (13.88 g, 200 mmole) was added slowly at 0 °C to a solution of 2-
35  amino-4-picoline (15.0 g, 139 mmole) in conc. HCI (200 mL). The reaction mixture was
allowed to warm to RT and was stirred for 16 hr, then was poured onto ice (500 g). The pH
was adjusted to 8.0 with conc. NH4OH, and the mixture was extracted with ether (3 x 300
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m.). The conbi ned ether |ayers were washed sequentially wth H20 (2 x 200
m.) and brine (200 m.). Drying (MgySO4) and concentration gave the
title conpound (10.3 g, 58% as a faintly yellowoil: M5 (ES) me
127.8 (M + H) 5 b) 2-Chl oro-4-net hyl pyri di ne- N- oxi

hydr ochl ori de\{/S'é&lsgz-/ A m xture of 2-chl oro-4-nethyl pyrllqlgrl ne”’(’?&’ 0 g,
78. 3 nmol e) andni34 Thexdmbined dtker layers wariwhsed Seqiéntiglly With Ry BJO nill) 26d aci al
ACCH (10 ni) "‘ﬁ@i‘?g@.%ﬁlaé%ég ﬁ%édd‘,gaxﬁ&foa&n{%{uo#m the title csrﬁﬁo%m :Ecenf $apyr € was

cool ed, conc. rated
on the rotavap. “R@@F‘)’é’?'&ﬂ“’l‘i"zé‘ﬁ &) ek 8- Mun BRol foI I owed by tr| turation

with 10 et her gave the title conpound (7.16 g, 51% as a white solid: M
(ES) me 143.9 } :

2-[ (3- Hydr o%y 1b§ er%'hlorF-tt met o;fyﬂg&l -N. %ucﬁe h%/(dm%xl nxgc N

m xture of 2-chlor omﬁ’ﬁé‘f sy W‘?ﬁﬁ’é NPM"&éIQIQIGr7§éH?'B?1?)Géd 4% pegacgtic 39 15
mol e), 3-am NePIdgPEsq, 9(@mﬁﬁblegm Boiahnade {10 nﬁndfak\bdaﬁﬂ)%t '(016fc8 3gnr 0 Mol e)

reacti on m xture was ut e ter ed and
the filtrate m@“@b‘??é‘?é‘ﬁf’r‘*&t’@&“@nkf‘}%“ﬁl &P‘é‘v‘afﬁ““ n-butanol ﬁ‘?ﬂ%‘?’%yé’l‘?‘iaﬁﬂﬂ‘”éih from
CH2d 2/ Et 2Q0ga\ethet fuve the titlecoapopay(nds £,51%] asp whis¥dlida MS(BSe heoM3.9 M+ sol i d:
TLC(15%|\/EC]—qu2C12) Rf 0.44; [err]H NWR (400, CDA 3) [err] 7.92 (d, J =
6.7, 1 H, 20 7.28 (br t, I H, 6.43 (s, 1 H, 6.33 (dd, J = 6.6, 2.1 Hz,

lH) 373(t,J57Hz 2 H), 3.47 (q, H=6.3 Hz, 2 H), 2.29 (s, 3
H), 1.82 - 1.88&) (foﬂ(S-Eydrkoxy MoogyESminel-¢-mk83Ipgfidind=-H{oride | .
r eparation 6 foﬁx? f%tdh% nethylpyridi ne-N-oxide hydrochloride (7.16 g, 39
2-[(3- brorm 1 propyl amn pyri di ne- N 8 de a
2-[ (3- Bromo! - ) 3-aminARPRpPL (O he- SIQ-"B&‘i'ﬂea“H PGBﬁ 640i8cha 200 mmole) in zerr- - p\

sol ution of SCBmiyl (xlthel (50 mLp%asSheambatedfiuk fior CPBC The (cationin)ixtmasvaa didiedl] with

dr opwi se over I pyl ) am no] - 4-
S0 o] pyr.]é&ﬁ‘%e %_OXP)&Qfﬁter%@ auathemaie\&su,;éemgaem Olmwg el

[err]C. The reaRacpsgaliization fro Qgiva ‘W“&ﬁ‘lf“&"ﬂ‘?‘f Qséél Bf 'bir%)i‘s ﬁ)’e“°¥"hen Et 20
(200 nL) was adsbd TLOMSS. MéDHi‘CHZC12) Reotdy B NMR\EOG; CIET918t7c2 (dda6.T,ndPn t he

gunmy pr eci t nal
QU 15182 R R St v, il s ot

A R A L P PL y e T U
col l ected and washed wth 35 Et20to afford the title conpound (15.07 g)

as a yellow solid. Additional title com%%lﬂg,m (2.05 g) was obtained as
white needl es by concentration of the conbined organic |ayers. The

total yield of title conmpound was 17.89 g (96%: MS (ES) nmle 245 and 247 (M
+ Hferr]. 25 aration of 2-[(3-bromo-1-propyDaminolpyridine-N-oxide h romide 58-

a) 2-[(3-Bromo-1-propyl)amino]pyridine-N-oxide hydrobromide
A solution of SOBrp (5.0 mL, 64.5 mmole) in CH,Cl; (20 mL) was added
dropwise over 15 - 20 min to a solution of 2-[(3-hydroxy- 1-propyl)amino}-4-

30  methylpyridine-N-oxide (10.0 g, 54.87 mmole) in CH,Cl5 (100 mL) at 0 °C. The reaction
was warmed to RT and stirred for 2 hr, then EtpO (200 mL) was added slowly. The
solvents were decanted away from the gummy precipitate, and the precipitate was washed
with additional CHyCly/Et70 (several times). The resulting brownish-yellow residue
solidified on standing in a refrigerator overnight. This solid was collected and washed with

35  EtyO to afford the title compound (15.07 g) as a yellow solid. Additional title compound
(2.05 g) was obtained as white needles by concentration of the combined organic layérs.
The total yield of title compound was 17.89 g (96%): MS (ES) m/e 245 and 247 (M + H)*.
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Preparation 7 Preparation of 2-[(5-hydroxy- 1

- pent'yl ) am nol pyri di ne-N-oxi de 5 a)

2-[ (5- Hydroxy-1-pentyl)am no] pyri di ne- N- oxi de A suspensi on of
2- chl or opyri dwoeotksexi de hydrochloride (1.00 g, 6.03 mmvl e) pefhusesns232
NaHCO3 (2.53 g, 30.1 mmole) in tert-anyl alcohol (20 nL) was heated to

reflux for 18 h. The reaction was cooled to RT, diluted with CH2CO 2,
and filtered. The filtrate was 10 coRgedtitioared to give a pale green oil.
Radi al chromat ography (10% MeOH CHCl 3, silica gel, 6 mm plate) gave

the title compound (0.52 as a clear oil: [er[]\]lH'NIVR (300 MHz,

CDC 3) 8 8.10 (Ryepagation gf ydroxyelpentylamginplpyridine-N-oxide |, 1 H), 6.85 (br s,
1 H, 6.50 (sm 2 H), 3.65 (t, J =6.2 Hz, 2 H, 3.23 (m 2 H), 2.20
(br s, I H, 1. Frs %_ . N

Preparation 8 352 [ hyé?”é _g}’%ﬂ_‘%‘w mc())gp]’_'ﬁ.dmeN?x’de )

2- [ N- (t ert - but oxycarb&HpsnsionefdghigrrryRfing N-oxids hydrephlogde{(d 98 8, 6.03 mmole) apyf

5- Br ono- 2- [ (t er NalCO4R)56 & 300Inyiinpla)tin tod-amyl Alebho (2@ ML) was heated to reffuxFed 18thi on  of

2- am no- 5- br omopyr i di.ne. ; . I d, dic t b
di car bonat eg 8.5 eggfgggp. %&%%g?deg R.’ﬁ&kaiﬁ'g@ E %gpznﬂq ﬁ\}\%rga'cghr?(ﬁ%%t? g?seql _on the
rotavap at congiptratedigpivejdale greem ol Rpdiakdromatosinaly GP% MUV EBChotiligae on
the rotavap at g, 6Gn PHEE) gava eHeuitle compoundX0S2 B) B latcleardilt H NRMR 300 MH2E reaction
was chronmat ogra id ke Q _ e t [ he
title conpound fg@ )98‘}%% g§§'§q§énl %IZ @gl(tl’ ]d—: 7%%9(_@%5%@?5% B, %‘I}i&l%ﬁl
Hlerr]. 63,{t. 7= 6.2 Hz, 2 H), 3.23 (m, 2 H), 2.20 (br s, 1 H), 1.85 - 1.40 (m, 6H).

5-Bronp-2-[ N-(tert-but oxycar bonyl ) -N- et hyl am no] pyri di ne To
a solution 5-brono-2-[ (tert-butoxyc m no] pyridine (6 g, 21.9
mmol e) in d?é/ DMF (50 niL) under ni troggﬁl \%gtycln)asgded in portions 80% NaH (0. 8
g, 26.3 30 nmmol ) at O [err]C The reaction m xture was stirred at 0 C for
15 min ,then i oBeprithane2-(18 NmethyihinoMBpyriddiddendl N a stream
The reaction was stirred at RT overnight, then was concentrated in
vacuum The residue was diluted with water and extracted with CHz2dl 2.
Dryi ng (MySO4) , comeasm-?-Kierthutoxysagporyaminoippridiptat ogr aphy on silica gel (5%
Et OAc/ hexane8) gave Akalutidntdf 2-aminspichratiofyAdide ¢§5.63 5292. 7asmale)and di-tervButflES) ni e
286.9 (M + 35 dilELr)xo'" te(8.57 g, 38.3 ﬁ)nﬁle in CH>Cl» (50 mL) was concentrated on the rotavap at
2-[N-(tert-But oxgcar‘gonyﬁ )-’_?\% nmef y? am r?o}-(g-w ny?dcl)yrl dtl ne

59 - 50°C, and the resulting residué was allowed to rotate on the rotavap at 50 °C under vacuum

overnight. After 20 hr, the reaction was chromatographed on silica gel (5%
MeOH/hexanes) to afford the title compound (6 g, 67% )as a white solid: MS (ES) m/e
25 23M+H)*.

b) 5-Bromo-2-[N-(tert-butoxycarbonyl)-N-methylamino]pyridine
To a solution of 5-bromo-2-[(tert-butoxycarbonyl)amino]pyridine (6 g, 21.9

mmole) in dry DMF (50 mL) under nitrogen was added in portions 80% NaH (0.8 g, 26.3
30 mmol) at 0 °C The reaction mixture was stirred at 0 °C for 15 min ,then iodomethane (3

mL, 43.8 mmole) was added in a stream. The reaction was stirred at RT overnight, then

was concentrated in vacuum. The residue was diluted with water and extracted with

CH;Cly. Drying (MgSOjy), concentration, and flash chromatography on silica gel (5%

EtOAc/hexanes) gave the title compound ( 2.2 g 35%) as an oil: MS (ES) m/e 286.9 (M +
35 - H)

c) 2-[N-(tert-Butoxycarbonyl)-N-methylamino]-5-vinylpyridine
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To a solution of 5-brono-2-[N-(tert-butoxycarbonyl)-Nnethylanm no]pyridine

(2.2 g, 7.69 mmol ) and vinyltributyltin ( 3.4 nL 11.5 nmol ) in
tol uene at RT was added tetraki s(tri phenyl phosphi ne) pal | adi um(0) (346
ng,- 0.3 Mol jxo obfagezsol uti on was degassed under vacuum f,,@q-,uggg,(ggzﬁ

then was heated at reflux._ After 5 hr, the reaction was cool ed,
concentrated in vaculing sodutign pf iab’hme-ﬁﬁﬂmﬂ@gmm@dn)thsmdthYMIgﬁbyr(dﬁik/@2

Et IOA\C{ hex aneIS) £.07.69 mmol 3 hAVikb1tkibRyltih { 3.8 mEATBGRS )ér;]-toﬂxexgzy at R Was afled
col orless ol

5- br ono- 2- [ N- (t g? ?}g% r%’gen é’hosahm{)?a}law"ﬁ@ R9P TR OTW@ %ﬁ?%@"?%?"%@ al so

recover ed. 10undedyacuum or 10 min, then was heated at reflux. After 5 hr, the reaction was cooled,
2-[N-(tert-Begt Om&ﬁxb@ﬂl}hl v)acdﬁnnmdmwadmmlagﬁ.pﬁaardndmk@gén WEtOAc/hexanes) to 10

a solution of I\I- but I I idine (1.
19, 4.7 heﬁ igy¢ Aaad Nr{ ag\/\%wl%%&se%] m@%”‘?éﬁ%%gf ur an
conplex (1.0 M FJFIChaﬂged 5'PFIF"°-%[ tert- BU‘WS?IIE‘)HYH'(N-@C!PEFN"QJPWWI@ O82) wanalsonas
heated for 1 hr echérpig. Was concentrated in vacuum The crude product
was dissolved in THF (5 nL), and NaOAc (770 ng, 9.4 15 mol e) was added,
foll owed by 30% H2O2 (1.56 nmL). The reaction was stirred at RT for I
hr, then wad0pasl PyNdsrdutexyearbeayl)-N-meshylpminol-Prpyriddethadole was treated with

saturated Nad T mmaﬁdf z-he(tm-m:wwarmsl)wchémﬂaﬁﬂom-hhw%e%1 15 ying
(MsSderr]), cong r;lole Qrty H%Qﬂ)t Tlé) was aééeggﬂ'at%téamaé lean con¥1pl (13% I - gel

(1:1 EtOAc/ hexanes
colorl ess oil: (PB} }m@olng(’@,q Ihq.qegctlon was heated for 1 hr, then was concentrated 1n

Preparation 9 vacuum. Tiiér@mrpaw‘du@mamIssawéd\In(rmEHmrA%thbwwb@ -941

- 1) - N |

2p[ ﬁf{s) I-Iydpcsne(;/ nale) 3783 ?#W% bu?"o@&é&’% %) itsast i\%‘ s AR RS o

A sol ution of 2J1[f 3h°HWf Wcomcenw@pwacaw n'5'}°g9¥¢lﬁlme"w®mt!héa'@8tﬂg NgCl 47. 6
mol e) i N @GhEYdnd %%tﬁﬁ&/aﬁwraﬂaﬁwm{ﬂaﬁ(ﬂg BDiying (ﬂilgS(l)&f)[ &cm&lﬁtrhﬁon and

di carbonate (11 gﬁih%hmﬁ’%to?laéﬂgoén%)hc% $el 1:1 EtéAéﬁmexa{\%? ﬁave me t%le ﬁrrépogbd %&ng ting

concentrated an
solid was dri edzllﬁ)%sécfﬂbﬂfsémélMé@ﬁé”??-‘ﬁl@tﬂﬁfyound (12 5 g, 98% as an

off-white 20 solid: M5 (ES) me 269.3 (M+ H)[err]. b)

2- [ N- (3- Met hanesul f onyl oxy- 1- propyl ) - N%#ﬁ%ﬁ?#t oxycar bonyl ) am no] pyri di ne-
N- oxi de 35 Met hanesul fo ide. (0.17 nm, 2.20 mmol e)
was added dropwi se to a solution of

2-[ N- (3- hydr oxy® -inethhnelitio ar- - kno] pyri di ne- N- oxi de
(0.50 g, %ggﬁggcm@mﬁ%!!MJ-@I’B&(0' 23 nL, 2.84 mmole) in CHA 3 (5
m., dried ovz%r a -
60 -

a) 2-[N-(3-Hydroxy-1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N-oxide
A solution of 2-[(3-hydroxy-1-propyl)amino]pyridine-N-oxide (8.0 g, 47.6 mmole)
in ters-BuOH (80 mL) was treated with di-tert-butyl dicarbonate (11.4 g, 55.3 mmole).
After 18h, the solution was concentrated and the residue was triturated with hexane. The
30  resulting solid was dried in vacuo to give the title compound (12.5 g, 98%) as an off-white
solid: MS (ES) m/e 269.3 (M + H)*.

b) 2-[N-(3-Methanesulfonyloxy-1-propyl)-N-(tert-butoxycarbonyl)amino]pyridine-N-
oxide

35 Methanesulfonyl chloride (0.17 mL, 2.20 mmole) was added dropwise to a solution
of 2-[N-(3-hydroxy-1-propyl)-N-(terz-butoxycarbonyl)amino]pyridine-N-oxide (0.50 g,
1.86 mmole) and pyridine (0.23 mL, 2.84 mmole) in CHCl3 (5 mL, dried over K»CO3) at

-60 -



0C. When conplete by TLC, the reaction was diluted with CHCl [err], washed
with ice water, dried (Na2SO4), and concentrated. Silica gel

chromat ogr aphy (10% MeOH CHCl 3) gave the title conmpound (0.41 g, 64%
as a col orl es¥OM459%err]H NVR (250 MHz, CDC1 3) [err] 8.25 PCT/UsédatzszJ
6.0,1.9 Hz 1

6.6 Hz, b 7‘%*%36"??“ 5’%‘&5" Bt “‘”asé’“llbed “’ik%b‘cf msé‘eirj"“h Bﬁ&’h‘éhged
2-[ N-( 3- hydr oxydrlef_(?jpﬁ&ﬂ )mq\g;omegpgted Slhca gel chromatography (10% MeOH/CHCl3) gave

but oxycar bonyl ) aetitlodompourdi (0.8t B-6ar) eea dofbrids of. 1BRHMR E80MIAEDEIPEsRgCOVer ed

fromthe [Ty >h 99%@?%&7%%&“4 @a%;sfg,t /2 Hz 21,375 1,7 = 6.6 Ha, 2 1),

Preparation 10
4- ( 4- car boxyphefrd? § 3ty ﬁ@ﬂw PUDa kbR ised H). U"Changﬁi)}[ﬂ-ﬁshydroxy- -propyl)-N-(tert-
() - 3- phenyl - 4- [ Butéytdrbdnypantini@p e Nbiidd (018 x)y36pd) esuld 1883 3r& from the

Tr|fluororrethan e (1.4 m, 8.4 mole) was added rapidly 15
dropwi se to a so %%t%&pﬁ*c%ﬂ%&x&?) 4- (4- hydr oxyphenyl ) - 3- phenyl but anoat e

(1.84 g, 6.47 mmole) and 2,6-lutidine (1.5 nm., 12.9 mvle) in
anhydrous CH2Cl 2 (32 nli) at -78[err]C Preparatiodngler argon. After 0.5 hr, the
yel l ow sol ugpon was warned to RT and stirred for 1 hr. The reaction

was diluted with Et20(150 rrL) and vvashed sequentlally with 1.0 N HC (15
m.), 5% NeX pthyl dA-cacbaxvphenyly ppfandgatear] ). Dryi ng (MgSOY) ,
concentration, and 20  sili ca gel chr orrat ogr aphy (15% Et OAc/ hexanes) gave
the title conpo 62 97 colorless oil: TLC Rf
(20% Et OAc/ hex aﬁgﬁ?ﬁ Sﬂ%"ﬁ% 1 @éﬁﬁ?’°’“ﬁ‘faf‘e§“f’€’ﬂﬁ"%" blg'f‘ma‘e b) Et hyl
() - 4- (4- car boxyphenyTTflusrogstans r#@ddde (1.4 mL, 8.4 mmole) was added tapilyof et hyl
() - 3- pheny! 18- [ dropwiSe to a(sélutidnl ofl et pirGE)- 4 aigGiok§ phB1OK mepﬁanmo]. Sf atw E2 62
g, 6.29 mole), % 70. 6
ng, 0.31 nmol e), ﬁﬂp%?{d?%l?@n%STé%Q%mﬂY%%a"gydmuscgg%ﬁ% %5 O (31
m) was purged YadeHETEoRr BéEr bhfothe yedlopspiutien wap vatrerditoRT and stirred fonl hoThe
monoxi de pur ge mynhewasdxmtehmmtiw(lbmhbj 4nd Qvaghad Egaﬂenmwmgﬁ%m{c@m?m_ heb
m xture e 7 un al | oon of carbon
NéH&thS rﬁlt) %d‘é@tﬁm@gﬁ}u%?ﬁ%mdgmﬁ%@F%O% c?_rrzatr d) ,

nonoxi de. After 3 t1on was
cooled in ié® sha gakﬁhmam&m (5% Et@Aqexpmes)gaw: the title comnqundorm 27%) as

extraction (2 xafd@fy odlyrleschily iTLG RANYBOBIOAHRREES) DSSINS (ES) A417.0 (M + H)*.
reconcentration fromtol uene | eft a reddish-orange liquid. Silica gel

chr omat ogr aphy 16 OHin 7:3 tol uene/ Et OAc) gave the title
conpound (1.78 B E@ylg-4E- WF%F&FI’P@O? -Bfiemdbutancate 50| j d: TLC Rlerr] (1 % AcOH

in 7:3 tol uene/ Et OACA niixtdr@ pf dhyl (B3)phedyd434-3. 2 (M + H)[err]. 35

-61 - 25  (trifluoromethanesulfonyloxy)phenyljbutanoate (2.62 g, 6.29 mmole), anhydrous KOAc
(247 g, 25.16 mmole), Pd(OAc), (70.6 mg, 0.31 mmole), dppf (697.4 mg, 1.26 mmole),
and anhydrous DMSO (31 mL) was purged with carbon monoxide (three evacuation/
carbon monoxide purge cycles, followed by bubbling carbon monoxide through the mixture
for 5 min), then was heated at 70°C under a balloon of carbon monoxide. After 3.5 hr, the

30 reaction was diluted with H2O (31 mL), cooled in ice, and acidified with 1.0 N HCI (25

mL). CH,Cly extraction (2 x 100 mL), drying (MgS0y), concentration, and
reconcentration from toluene left a reddish-orange liquid. Silica gel chromatography (1%
AcOH in 7:3 toluene/EtOAC) gave the title compound (1.78 g, 91%) as a cream-colored
solid: TLC R¢ (1% AcOH in 7:3 toluene/EtOAc) 0.47; MS (ES) m/e 313.2 (M + Bt

35
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Preparation 1 1 HPLC separation of the enantioners of ethyl
()-4-(4-hydroxyphenyl) - 3- phenyl but anoat e 5 a) Ethyl
(S)-(-)-4-(4-hydroxyphenyl) - 3-phenyl but anoat e and et hyl

(R--(+)-4- (4- yphenyl) - 3- phenyl but anoat e PCT/US9J1:6555£|
()-4-(4-hydr oxypheny?) 3- phenyl but anoat e was resolved into its

enanti onmers using the followi ng condi tPropacatiomdl cel Chiral cel AD col um
(21.2 mm x 250 mm, 5% ethanol in hexane mobile phase, 15 nlL/min flow
rate, uv detect] ' X
(S)- () 4- (4 hytroxyisf ‘

ethyl (R -(+)-4-(4- hydroxyphenyl) 3 phenyl but anoate =23.0m n
Preparation 42 )ét'ﬁyl (SECRDALR bR bhely R HeN I flanbdte Mﬁxmh@mk&m&ﬁ%}éﬁﬁ) 3
a) Methyl 4-benz Eé%heny acetate To a suspensi on of

K2Cc err] (20.7P “y fifrol es) in acetone (50 nL) was added met hyl

4- hydr oxyphenyl acet Bthi (@54(4*ngOSIthYBr%W")deBéM’%fe@l*ﬂeémt@éb (10.4 nm, 90

20 nmol es) andnabmnemgtngm fa\mu{geaaﬁcmbns :0D&i6d) bMICaAAb@co%nhmthmm xture
was cooled to R'{

nce re
chr omat ogr aphed “SH&} P °g’a&°él'" T{W S Sh a??t g&”c‘% gAY “?e’ 0] 3%\?‘:?8'?’ %ﬁ?ﬁe title
conpound (7.1¢ gnm]49094 injgction; tpifpr ethyd (K)-(-0r4-(#-bydanmRpliep 9iQ-3-phenylbupgppate €G$ 3)

[err] 7.40 (m %’A_DlR fdr- ea'%l (ﬁ{@-(+)-]4—(3 @dx@xﬁﬁenyﬁ-#ﬁhen)@)u&aozﬁd-ﬁ 290mif- 6 Hz, 2 H),
5.05 (s, 2 9 (s, : b)

4- Benzyl oxyphenet hyI aI cohol To a sol ut| on of nethyl
4-benzyl oxyphenyl acetate (1.5 g, 5.85 Bspargtion12n dry THF (30 mL) was
added Li AlH4 (244 ng, 6.44 mmoles) at 0 [err]C. After 2 hr the m xture was

guenched by .dropw se. addi t el {il white solid alumnum
salts had 3dg &oﬁed;"g%—hnz@uﬁ—vﬁf%ﬁ%ﬁg-“ s ot @ ot btk ith EtOAc (100 ni), dried

over MgSH, filtered, and concentrated to give the title conpound
(1.35 g, quanti apMeus)4- Mhﬁ&yyﬂm‘xylu&&é wi t hout purification. [err]H

(N(I;/R (300 Mz, CDOI3) TLg ée ndion inéygoﬁ@d%% ?%sﬁ?{e&z:lcimg% m'ﬁévaf_‘jxm)ed 6. 90
¢) 4-Benzyl oxyioﬁ@ﬁ;? %b}@rra‘vd@wa@taw (5.0 &, 30 mmoles) adhbenzyd ghiprided 10-mLS0 (o 83
m., 11.7 mmapes mrdlesfindthednikdfe Wik heatsdSo @flabe dAfter 24 hr tiaixhire Wil cosledie RI0. 51

EYL 6 25_ 85 ol es )ﬁltgred ar71c§ c&gern{rzlte% ‘[%fe ;eg due]\Qas'Iht%mat%gaﬂleH E)n Siica gfel 6()%
EtOAc/hexanes) to afford the title compound (7.7 g, 100%) as a white solid: |H NMR (300
MHz, CDCl3) § 7.40 (m, 5 H), 7.21 (d, J = 6.6 Hz, 2 H), 6.95 (d, ] = 6.6 Hz, 2 H), 5.05 (s, 2
H), 3.70 (s, 3 H), 3.59 (s, 2 H).

b) 4-Benzyloxyphenethyl alcohol
To a solution of methyl 4-benzyloxyphenylacetate (1.5 g, 5.85 mmoles) in dry THF

(30 mL) was added LiAlHy4 (244 mg, 6.44 mmoles) at 0 °C. After 2 hr the mixture was
quenched by dropwise addition of 1.0 N NaOH until white solid aluminum salts had

30 formed. The mixture was diluted with EtOAc¢ (100 mL), dried over MgSQO,, filtered, and
concentrated to give the title compound (1.35 g, quantitative) which was used without
purification. 1H NMR (300 MHz, CDCl3) 8 7.40 (m, 5 H), 7.15 (d,J=6.6 Hz, 2 H), 6.90
(d,J=6.6 Hz, 2 H), 5.05 (s, 2 H), 3.82 (1, 2 H), 2.81 (t, 2 H).

35  c¢) 4-Benzyloxyphenylacetaldehyde
To a solution of DMSO (0.83 mL, 11.7 mmoles) in CH,Cl, (20 mL) was added
oxalyl chloride (0.51 mL, 5.85 mmoles) at -78 °C. After 10 min, a solution of 4-
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(benzyl oxy) phenet hyl al cohol (1.35 g, 5.85 mmles) in CH2A 2 (10 nlL) was

added. After 30 mn Et3N (2.69 nL, 19.3 mmol es) was added and the
m xture was warned to RT. After 30 min the m xture was washed
sequential ly wvobs/s®2l. each H2O, 10% HC , and H20, thenpd:'nessmmsnhti ng

organi c | ayer s dried over red t ed.

resi due was use °“fﬁ%°é‘dﬁ’£?“§ﬁv‘ ﬁl}%}?{’?ﬁyné’xsts‘%ﬂ% ‘es\%"td‘?{&ﬁz §§ w@é?‘de‘}li hAfer

d) Met hyl 4-(4- BemiyEeNyheml PSmamelpg vas added and the mixwreTwas avagrodd 1o REn Adter

4d 36 gzyl fﬁyloh(e tmsbaﬁxemahﬁi@hyd@s \ﬁﬁh&&edﬁéﬁlh‘)ﬂ? With 110 duaaﬁfzd 36% HC), and Iﬁzb was
added net hy ri oran ac

After 18 10 heg XSURP r éa'{}\?agycgﬁ?:‘zrh%w rgég%bﬁh@%f s%(ﬁltfg"%?q%ﬁg@ﬁ up in
1:1 Et2Q hexéneses(dzewasm_syd immediatelyp theinpxt step withophpurifictionat e was concent r at ed
and the resi due was chromat ographed on silica gel (10% Et CAc/ hexanes)

to afford the ti 78 47% fromb) as a yellow oil:
[err]H NVR (300 dm ‘hy?:%@)g“)"z%‘g"?"’%gn%m‘% 7.05 (m 2 H), 6.90 (m 3 H),
5.80 (d, J = 1o pigolutiompof %emlowhcrnlapstald@yms(sé mnwls) in dgy THE (30, J =

6.0 Hz, 2 H). 13nL)wasaddéd m%}lmﬂ h&y(pﬂosbﬂdﬂir@ﬁdﬁﬂ@@&ﬂle)(bm ﬂ@ﬁfmenoles) After 18
To a suspenslgon of. 10% §

)
R L L L e N R
was deoxy gehakese. (The kil avas erricenarg a'p'l}hges’@sce&'ae shrompfegrapirgd o silivaged
with H2 (50 psi)gel (M%EEO}QC/I%Qanes)M affch@thl‘:iatlél\&%pbmqymn@-ﬁd%tfhﬂ\ BYiaX b YIRwWas

fil dth h d
and the resi due SlasRAME b T 8%92?5%35? 07T 209 e ey ©
to afford the tiloHe B@n%@iﬁﬁc?g*(‘ @9(#931{8?%’(‘&% =800, 8Hl.ess oi | : [err]H NVR
(300 Mz, 15 CDCIB) [err] 7.05 (m 2 H), 6.90 (m 2 H), 3.68 (s, 3 H),

2.69 (1, 2 H, c) 3&%:1(}1 ﬁ(f le\)b@rdxaéhegﬂ)b(lmoa%et hy H. 25

Preparation 13

([err])-4-(4-hydroxyplesyspemiop Pﬁiﬂ%ﬁ‘!@tﬁb‘ét@) in gbsplute BYOH M mL) was added
4-(triisopropyl sndﬂqw)(pb@wb@ﬁmnwbaomnm (300 mg, 1.06 mJ&esy Bl mikiurvaef net hyl

4- hydroxyphenyl S

nmol es) in dry %y %%te% * evgcuaéﬂ'm ‘{rg I c|)y§](°)s? ?Len wa% qﬂar ‘?“’h"l’ H? |(5cp(ep S )Qﬁggrﬁ_

mol es). Af t%or 1 therHot was remoxed and theamixtyes yras 1=de td)l'ﬁlﬁlla*O\ PROE celite®. a'ﬁ& filgety act ed
Wwith hexanes conzcntrazd @ndthe resididovas QROMBEr &Btﬂélﬁczd g8V(B0% B{GA&heithirles)d

over MgSH4, fil tg&ﬁg‘,& he t,ﬂe §° po %ﬁ}?@ﬁ-&sﬁg%aco eles[s QHW?SOON{%e title

chr omat ogr aphed on
compound (9.03 P @‘3)35 %%(“az&lscﬂol(@s%ﬂbﬁl‘ss(s[ ém]%ﬂﬂ\/gﬂ?%@(mﬁ)' e Jcu)
[err]7.10 (d, H). - 63 -

25
Preparation 13

Preparation of methyl (+)-4-(4-hydroxyphenyl)-3-vinylbutanoate

30  a) Methyl 4-(triisopropylsiloxy)phenylacetate
To a solution of methyl 4-hydroxyphenylacetate (5.0 g, 30 mmoles) and imidazole
(4.08 g, 60 mmoles) in dry DMF (80 mL) was added triisopropylsilyl chloride (9.6 mL, 45
mmoles). After 18 hr the mixture was poured into HyO (500 mL) and extracted with
hexanes (3 x 300 mL). The combined organic layers were dried over MgSQy, filtered, and
35  concentrated. The residue was chromatographed on silica gel (5% EtOAc/hexanes) to give
the title compound (9.03 g, 93%) as a colorless oil: IH NMR (300 MHz, CDCl3) 7.10 (d,
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J=6.6H. 2H, 6.80d, J =6.6H, 2 H, 3.66 (s, 3 H, 3.51 (s, 2 H,
b) :

1.23 (m 3 H, 1.08 (dJ=7.5Hz, 18H).

4-(Triisopropylsiloxy)phenethyl alcohol 5 To a sol ution of

met-hyl 4-(tri | si | oxy) phenyl acetate (9.03 g, 28 mmol e I dry
THF (100 ni) “\A’E?Q'g LaLi Al L (1.17 g, 30.8 mmoles) at 0 [er?%'é”g"’ﬁ?{"ﬁ?a’r’_l hr
t he m xt u)r%66vas Zﬁl)eﬁsmeldJ 9.6 @iz, 3.66 &d3H). 3 (DL HY,. 123NmNa6h 1108t i |
white solid al ygi ywis gz, 1gmsalts had formed. The mixture was diluted wth
Et OAc (100 ni), dried over MySO4, filtered, and concentrated to give
the title conmpound (8.02 g, 97% which was used WIthOUt 10 purlflcatlon
[err] H NVR ( 3000)MHTriiscpGp33ilokyphrepathylBlcdld] J = 6.6 Hz, 6.80 (d, J =

6.6 Hz, 2 5 H, ']?ba&glu“nof%wh‘)yMaruz&rc(ﬂylsﬂ&)menqu 3%?’ F%. oile 8 (d, J
= 7.5 Hz, 18 0X en Iace "h

To a sol uti onH) 'YH@ESOP?“@?’% %9%32){ %%ﬁ )832‘ y ToaiMier hWﬂ% added 15
oxial yl chl ](c)ri4deml(xmr®ﬁzrmencfieﬁ bmdwlpfys) ;@itw;:\;gl QBI;E:D& umﬁf tvﬁnr;}ﬂ:‘?l @;égma -

sol ution of 4- salts had fdrinkd. i THRRi L0 Iwak HiRXAMARSRGA DY ﬁ?%g %L

nmol e n CH2 89.8
ol e:g :Nas ad?élﬁfreénﬂ‘dtcﬂge'fﬁaﬁfﬁLf’r%“'v%"s“t{ﬁaff’w&‘d’"fi8‘%g 97%) whichppasaisedwithopty t he
i xt ur e was!Oasiveificationu B NMR B0 MHe CIEU)AL7. We(d ¥ HREHz, DOV 646 (d, Bad.6 Hz, 2

H2O, then the rgsuld ((OHRLISN £HY, R¥S(m, W28, dbd @F O¥ St Mg, filtered, and
concentrated. 20 The residue was used imediately in the next step

wi t hout purification. d) Met hyl
4- (4-trii sopr opyt-Jiriisonrppyisilexsyphenylasewldeltyde To a solution of

?1ggrlnlL)sopropyld§l ! oxnb)atghmnwtammdé@aﬁdesﬁ%om%hg cit 166{,¥1f)wa€i%de§enzene
was, adde I 0 ranyl i defiefacet at’e g,
nmol esf5 ?x? r@%]}a%k :{6 %W’ﬁ‘% 573 goﬁ?é’n’@r’ﬂf‘*@c@ lugppoldasi due was
taken up in Et Z@'!SOPTOPylsl(methlaﬂvdhtﬂ (8.2, @tmmibles) if CHHCRI(25 mBpwasaddsdnt r at ed

and the resi dueafi@y hEBtr SNITE, Qﬂtmhﬁﬁlmoles) was é?jﬂedsdnli kfeniQBle viad wirmed t
hexanes/ CH2d 2) , 4 0 Yotromb) as a

r d.the t
yellow oil: [er rf% % ﬁurﬁ/l‘-’ffs w@&fsgﬂmft@ﬂy ]‘"tgsgg’l‘%ﬁ‘ihsl%qd)m%@cé@“ﬁd J =
6.6 Hz, 2 H) . 6HI® theg the resuitmg grgtmnﬁlaﬁer Mas drizd pjyer MgSDg, f{lered Jand cdrigedtizted ] H)

3.71 (S, 3 19, ﬁe‘l’é’s:cﬁ:@waﬂuscﬂ ifarrdediately iR thethext dte? Witkdit pudifisgtion. H) . 1.08(d, J=7.5
Hz, 18 H). e) Met hyl _
()-4-[(4-triisopropylsiloxy)phenyl]-3-vinyl butanoate To a
suspensi on of BYlethig- [(otmitsorrapylslazy)phgnylRrotonatapl es) in dry THF (10 nlL)

\[/vas ]a((j:deg\f Vi nyI nagndesumx&f o m(dﬁsofzﬁp)ﬁsxﬁky)pl@nﬂa Rk (S RRVES G &) - 78
err ter

ut |
4-[(4-triis %égr opy SI mg% na;%lgﬁdcr?cdqypﬂgqhgg?@gé’hﬂrﬁ"y lifensiasetie 1 8-54 i gry
THF (3 L) %as aweley: dft hgthe mpgtyre pasicoRcepratedy Therregidug wasaken apirfitied wit h
H20 (10 nisdo mnphn@Xiltérad; A fittfate wascsaentad ¥ndifle fibidiue WAl ShioMEBEMRS-d
?r gim_ ¢ layers Aiifea gél (fghexanesICHzﬂz) to afford the title compound (3.39 g, 36% from b) as a

yellow oil: 1H NMR (300 MHz, CDCl3) 8 7.09 (m, 1 H), 6.99 (d, J = 6.6 Hz, 2 H), 6.79 (d,

J=6.6Hz,2H),5.78 (d,J = 15 Hz, 1 H), 3.71 (s, 3 H), 3.42 (d, ] = 7.1 Hz, 2 H), 1.23 (m, 3

30 H),1.08(d,J=7.5Hz, 18 H).

€) Methyl (1)-4-[(4-triisopropylsiloxy)phenyl}-3-vinylbutanoate
To a suspension of CuBr-DMS complex (647 mg, 3.0 mmoles) in dry THF (10 mL)
was added vinyl magnesium bromide (6.0 mL, 6.0 mmoles) dropwise at -78 °C. After 15
35 min, a solution of methyl 4-[(4-triisopropylsiloxy)phenyl]crotonate (350 mg, 1.0 mmoles)
in dry THF (3 mL) was added dropwise. After 1.5 hr the mixture was quenched with HyO
(10 mL) and extracied with EtOAc (3 x 20 mL). The combined organic layers were dried
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over MgSOH4, filtered, and concentrated. The residuc was chromatographed on

silica gel (3:1 hexanes/CH2Cl 2) to give the title conpound (224 ny,
5999 as a yellow oil: [err]H NVR (300 MHz, CDO 3) [err] 6.99 (d, J =
6.6 Hz, 2 H) WO ¥y&9id, J 6.6 Hz, 2 H, 569 (m 1 H, PETAIS9%052322 H),

i" gg (55 ' ? d, J= ?vgﬁgsgg]s i erclj) and concexp%ate%?‘ Ple;?ﬁéiduzc'w?’a% clgrg}nat%grla:%}ied %ﬁ szlﬁca gnl
() - 4- (4- hydr oxyméme)s@z&:m;q give thntaslercempound (224 mg, 59%)Ts ayekat oit:i GhNMR
net hyl () - 4- [ (4sdonviis @pcepsl639l (@9 8RB IH) - 6379\/(umy4 EtRNORY, 8.60 &34 H), rrg,

0.59 mmol es) i T ad f T

0.65 10 3‘%&%‘* ? %?(s"kh) pﬁf%%?n iijﬁu*%%vg a’%AF?éﬁ“}&%n 0 (10
m.) and ext r5act(6d 75HZ- 19H).h Et OAC (3 X 20 nmL). The conbined organic |ayers
were dried over MpSO4, filtered, and concentrated. The residue was

chr omat ogr aphe Si )l e 30% exa e) to give the title

conpound (92.5 ,e'h?"!l%'g'g‘sf'gédnf/ P%‘V\IF vlm'yblflerraf| 300 MHz, CDO 3) [err]

7.00 (d, J = 6.6 Hz Toaselution®f methyl{t)- &[(ﬂ-t@smpzlsﬂ@ty enyd]-F@inylhytaroate)(2244 . 99

(2m322(|-|) 24 75 rﬁéqeasﬂnnile&s)inhDy,Tfﬁi(Gans“as&idb&aso?uti%ﬂofmAFWmﬁc@%(o’ﬁ{s 2 H)14
m ion

Prepar at i onh)?)f e]f "Ny Oh’Zf) Qlﬂehﬁgf t(l)‘?(ml %’%;‘7?5""3‘3 5V3}trh|H(?|0 “%m)lf ﬂ‘)itff‘%é te 20
a) 4-Benzyl oxy-with @A@@yx - miek Hpe fﬂmfvﬂ arzatialayere were dried over MgSOy4, Tidtergd,
suspensi on of Ng4 edndEHuAxh Mydrestdok aad dh&mhuv@fa@ﬁéd dsiIRe gl ($0k% B Ac/heRane) to

mmol es) in dry tolue dtr
nmol es) at BIve ﬂ%fc g’ mPou%}ng\g’ar{ntﬁ’ a‘(yf)enz?/' OW @%&%’té?@-’(al 0 g,
3.9 mol es) wasT-Qdddd GhHz2HD. @F (d, %ﬁﬁﬁﬂFéWaéM@&tlé@"é69%T2I}Dx47ﬁﬂﬁb§ér 2 hr

the m xturersnasH; 96t @B Y 287 (ANd)st.59 (i d Hy X321, bih). t hen was quenched
by the slow addition of 10% HCI (20 nlL) and extracted with Et CAc (3 X
30 m.). The conbined organic |ayers were dried over M\gSH4, filtered, and
concentrated. The residue was chromat djecaptienil4on silica gel (75%

Et OAc/ hexanes) to give the title corrpound (473 nmg, 43% as an
orangi sh solid:z M b

2-[ 4- (Benzyl OXYI T To a

sol ution of2®- brom)pyrldl ne (0.08 m_ 0.8 moles) in dry THF (2 nL) was
added t - BuLi ( Oa)2%BéHzylody-K-netioke N)melliylphéiyldcetaideer 10 min, a sol ution of

4-b | N- hQ |
Doz Oy e R BRI BRIy T )
bath warmed. Afm@ples)gn dy tqhﬁfée 20 L) as dided rimethylalyminpsnd$ - (718 Bmela at ed
NHACI (20 nli) arm Aftdrnae metlyM-bénziibsshedacstaizQ1.07g) 3.9 MaRles) was added i the d
organi ¢ |aygys wef g JLnede fnulUR 2 of ink hﬁh&%»waé‘godole%‘wﬁ?Q%cgﬂiy%&’forﬁ‘ﬁr.

resi due
was chr omat ogr alereHas@penshqdiby sheglow additjon oft18fHGI42Qmbxandextragied avith BOAG @) e
conpound (80  x30MD0). THE Wmbdsed dipafit BipEs Sbre dfitd dlier MRSOL Bltersd,@nd04 (M + H) +.
concentrated. The residue was chromatographed on silica gel (75% EtOAc/hexanes) to
give the title compound (473 mg, 43%) as an orangish solid: MS (ES) m/e 286 (M + H)*.

30
b) 2-[4-(Benzyloxy)phenyl]-1-(pyridin-2-yl)ethanone
To a solution of 2-bromopyridine (0.08 mL, 0.8 mmoles) in dry THF (2 mL) was
added t-BuLi (0.94 mL, 1.6 mmoles) at -78 °C. After 10 min, a solution of 4-benzyloxy-N-
methoxy-N-methylphenylacetamide (115 mg, 0.4 mmoles) in dry THF (2 mL) was added.
35 The mixture was allowed to warm as the bath warmed. After 18 hr the mixture was
quenched with saturated NH4Cl (20 mL) and extracted with EtOAc (3 x 20 mL). The

combined organic layers were dried over MgSOy, filtered, and concentrated. The residue
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c) Ethyl ()-4-[4-(benzyl oxy)phenyl]-3-(pyridin-2-yl)crotonate 5 . To
a suspension of NaH (21 ng, 0.53 mmles) in dry THF (2 nL) was added
triethyl phosphonoacetate (0.11 ni, 0.53 nmoles) dropwi se at RT. After 10
mn, a wobaisopn of 2-[ 4- (benzyl oxy) phenyl]- 1 -(pyri di pePuydsjsisbanone
(80 ng, 0.26 mmoles) in dry N was added drqpw se. After 4 hr
the m xture vvas“i?ﬁﬁ’f%f@ﬁ??’é‘fhéﬁ?“ sfice ?EE?%@HB/M’“‘"WS g'cYﬁF"SHﬁ?S’Q“rpﬁb‘H’efﬁo on
silica gel (30%EE6RE4sherangssolidc MSVESXivVe 304 M e Htbnpound (82 10 ngy, 84%
as a mxture of olefin isonmers: Ms (ES) me 374 (M+ HJerr]. d)

Et hyl -4-(4-h - 3- i di n-2-.yl).but t T
sus%engi)on (()f 1‘%%ﬂ%y%a?[g%{"{?@a"wrf{.‘y?i'%fpéﬂé'f'i)zj&f%?ﬁ’%?ti8 n) was added 0
et hyl () - 4- [%- ( benzylogsyippiseon\ofl Nal (2 lopg.i0chi3 mroles) ingino TR ¢ rel)(vad 8ddey, 0. 65

nmol es) . The 15g5ethflipkdsphchoiteciedePKMUCOSE Rfholes) dopRidalial.| A N mBkik e cycl es)
then was charged w th F enoyed and

50 ). After hr e H S
the mixture wasMiPt ¥ '<MF%?ISPP*‘&")BEBPHP"'E&H‘F PEPe 582 me, g'zgvam’ﬁ‘?[fs)f‘f’ Prate
was concent r at eEHE @ malf){vas eddeddropwisé. eAfter ho tha chixivre avas eonten(r@ed. ihe re$deg whi ch

I\fi)las gsig \(Mt t hOUJvasQeroinfai.oEﬁ%ﬂeg Bn sili€d gel {HoMWR0ASRN KN Hto gfvbXHe Bile Estigolnds®S (d, 1

(b 21y, ai%s ThB s et oo e frs Bsils eyl 106 (5 1y

Preparation 15 Preparati on of methyl
g ) ( 3- (4- lhydr oxydghﬁn?qI(1)543gx(r?mmheeﬂm—w@uamq%&a&ige al) Met hyl
- (benzyl oxycar bonyl,) - 3- but eno - [
azodi car boxyl at e (32%"8"l ﬁ’ff_p,e"si%‘@%rﬁ%lpgﬁc (ﬁ&é"%&de‘ﬁ?&@%&? msl“ﬂﬂ gy added
met hyl 3- car boxsgthyd (B [dribraedoxyXtheny!]l-3-@oridindtyd)crotdnata £348 mel ¢ 6hwmoleg)7 The ny,
%gg Engggems tmaxt@mastdéw &Habég ?pmb&aflsnmgéurze @lclleg)@lfbn mtzpkﬁ)geh mtﬁﬂ?yﬁf EUfh
a rr]C e m.xt ure _was al l owed to war S a

warmed to RT. A?Sgé %‘?t?f Jnl?r thefle WesTemevsd \%}E‘adrsldtlc mixtire ‘éyﬁsrfﬁtéﬁ"? Frg?u(gggg%]o"aftcﬂge ‘esi due
was chr omat ogr apedttratewas doncgatraied to affordgieitidacyrhpoxedasad oil (90 mg, 49%ewhi¢h | e
K/ﬂz npound ( Z%GW& us&ilffhoueperinbiion:NEINMR GOCKIHR! ¢BSIS) 533.555 @l ﬂ(qy b g MRy, gogo

: err S : , 5.
(52 ). 363 ‘?és&% 1#&)267.?3(%:75 ?@,,éag%,sﬁ)ﬁ%sf(q,’z 1, 335 1 B, 202 B,
- 66 - 20 2.62 (m, 2 1) 100t RyHD. :
([err])-4-(4-met hoxyphenyl ) - 3- car boxybut anoat e A sol-ution of
4-bronpani sol e (3.35 nm., 26.7 mml es), et Ayl 1§-|

(benzyl oxycar bonyl ) - 3-but enoate(12. 5 g,
2. 67

es), Pd(OAc)2 (599 ny,

reparation of methyl (#)-4-(4-hydroxypheny!)-3-(oxazol-2-yl)butanoate

a) Methyl 3-(benzyloxycarbonyl)-3-butenoate

Diisopropyl azodicarboxylate (32.8 mL, 166 mmole) was added to a solution of
methyl 3-carboxy-3-butenoate (20 g, 139 mmole), benzyl alcohol (17.2 mg, 166 mmole),
and triphenylphosphine (43.7 g, 166 mmole) in anhydrous THF (500 mL}) at 0 °C. The

30  mixture was allowed to warm as the bath warmed to RT. After 3 hr the mixture was

concentrated and the residue was chromatographed on silica gel (10% EtOAc/hexanes).
The title compound (29.46 g, 91%) was obtained as a colorless oil: 1H NMR (300 MHz,
CDCl3) 8 7.35 (m, 5 H), 6.48 (s, 1 H), 5.71 (s, 1 H), 5.20 (s, 2 H), 3.63 (5, 3H), 3.37 (s, 2
H).
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5 mol es), P(o-tolyl)3 (1.63 g, 5.34 mmoles), and (i-Pr)2Net (9.3 ni,

53.4 mmol es) in propionitrile (100 nL) was deoxygenated (3 x
evacuat i on/ N2 Eu%e cycl es) then was heated to reflux. After r
the mixture WA *¥%Heentrated, and the residue was chromat ogr FREF05B2 - on
silica gel (15% Et QAc/ hexanes) to give a yellow oil. The oil was taken up
in 20% | ution was allowed to stand
at RT. After hretFﬁZ% ‘g(% rﬁglg)oxy%ﬂe}jylb\ggg‘p&& P %ateand the filtrate was

concentr at ed to gi veﬁﬁqﬁ'é'OPPf+bf°G’G?mi9!ﬁ(a3§§‘La257mm°1eﬂ1 wethyld- of ol efin
i sonmers. Thi s W@enz\iB Ry atboRyED- E\Rﬁ‘ohte(]ﬂﬂé’lﬁlﬂﬁﬂﬂoleﬂEﬂOA ¥ (599 mg,2.67 T0 a

suspensi on 10% / 0 ) dded the
above ol efl 3&?(10%)'1% %6?1 € vvas gﬁand {zgg {%’ X regl\?é‘c%%‘?esgm N2 purge
cycl es) t wemorwa@ (EPmbporps Weaxpganated @d ququynowz myrgecyples) then waoheated

removed and t hewofkUARMASr the mixthire waefcadmtrhtwu@“nhareﬁa@h Wis chralo@lapied] - The

filtrate was conc SRL T gt tithe ¢ ng, 86%
from 4 br onoani soﬁ c)alge é?ﬁ% E&qcphexangﬁ)wﬁvea)rhw R@Rﬂﬂt‘é’@d”w#“ éﬂj&%‘? 7.09
(d, J =6.8 Hz E@M@ﬁhe@nml‘{odmgmtm@lumn W@allvwed:;owsnd(@RTsAlﬁ;rl@rm (s, 3
H, 3. 08 (Mo 2 Hhixture was filrel @nd Wit fikratd)was Qoné&trﬁkdﬂeé‘i)e the titRQom &)nd bes hyl

() 4- (4- met hoxyphen 51 hox th qcar bo ut anoat e
To a solution o?“"r%?%nfol?ef (‘soﬂmf4- Soed }a%ﬁ“ car"ﬁ’é)xg%ut anoate (300 ny,

1.19 mmol es) in mzdozasc@ena_gnqﬁdg%é’dﬂ?eémmLb&%@hﬂoﬂm%r@ambeddecmg rrg,
1.78 M| @ye oléid Miktude. Mhe Ailnire daEdedkypehyede3 devRidivh/Ng poigakyddd) 2 ni,

1. 78 mmol es) vag, gdscﬁar?gvgmg{gbgo gnerahgtggam 80 fENGEOLIAL o0, The

resi due was chroma 0 ra | Ca exanes fo gl ve
the title cé?rpoﬁh?!“-d(f Ryehfpad ?&C%‘@aérha 1t gyas eanemwsd foragfjord the title gpmpogd (M
+ Hferr]. (5.81 mib), sd}delrbml4-bromoamsole) as a yellow oil: 1H NMR (300 MHz, CDCl3) §7.09

()-4-(4-met hoxy ”X's)ﬂ ﬁ%@ (f%ﬁfgg?'}%t(s3H),364(s,3ﬂ)3os( 9 Apsol ution

of methyl 4- (4 ﬁox
di met hoxyet hyl)&ﬂﬂ@@ |k anoat e (287 ng, 0.85 nmmoles) in THF (5 nl)

was added 6.0 NHCO (5 nmL). After 1 hr the mxture was extracted with

Et QAc (3 x ] [earh MySOH4,
filtered, and c nlglgtr]?f' ]r %4?;%:&8!‘&%@% ?3?@%@3%&%&&%}%&@ aﬂmn r?g%ﬂfa% 2 (5 n)
and added to a sol ut Tomscbftiopptmethy) 65- %j—melhowhenyl)-kqwﬂw@éammp 800y ny,

1. Oﬁ mrrﬁl es), amnd9 mindl¥s)if CR4CHIS ml) Gas da08d 1o Farbony(dildGiliaole 2891mg, 135  After
18 hr the m xtu i r

iica gol | el ARELE REAR IS AERLANEATE G ERARLAVERAE )

% as a yellow Hifter 72N75th(: Eg;,ture was conﬁqngatgd;%ﬂvmsmuwf.%thqmatographcd on silica gel

- 67 - 25 (50% EtOAc/he‘)amM?ﬁol‘gWe the title compound (287 mg, 71%) as a clear oil: MS (ES)
()-4-(4-hydroxy 3yoxazol - 2-yl ) but anoat e To a solution
of nmethyl ()-4-(4- rret ox phenyl) 3- (oxazol - 2-yl ) but anoate (314 ny,
1.14 moles) in CH2A 2 (5 nL) was added BBr3 (3.42 niL, 3.42 moles) at -20
[err]C. 5  Af deMethyh@)-tlie methusiyphary Va3 oxmaslef yibudngieenched with 10% HCl i n

MeOH (10 ni), and the, SO"%UOH§Pl%lﬁklhqrt4—%§1°®5?h1§"\§§%v\g vvarmto RT. After 18 hr

the m xture was concen 1:p i n saturat ed
NaHOCB (20 i) dimsthexyethybprainocarbonylibptaegated 287 mg Oﬁé)mmole-% in THE (5 L) was
added 6.0 N HC1 (5 mL). After 1 hr the mixture was extracted with EtOAc (3 x 10 mL).

The combined organic layers were dried over MgSQy, filtered, and concentrated. The
residue was taken up in CHCl5 (5 mL) and added to a solution of PPh3 (267 mg, 1.02
mmoles), I (259 mg, 1.02 mmoles), and Et3N (0.24 mL, 1.02 mmoles) in CHCl5 (5 mL).

35  After 18 hr the mixture was concentrated. The residue was chromatographed on silica gel
(50% EtOAc/hexanes) to give the title compound (95 mg, 41%) as a yellow oil: MS (ES)
m/e 276 (M + H)t.
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The conbi ned organic |ayers were dried over MpSO4, filtered, and

concentrated. The resi due was chromat ographed on silica gel (50%

Et OAc/ hexanes) to give the title 10 conmpound (163 ny, 55% as a yellow
oil: M5 (ES) womas27 (M + Hy[err]. PCT/US99/05232
Preparation 16 Preparati on of ethyl -
()-4-(4-hydroxyphenyl)-3-(thiazol -2-yl)butanoate 15 a)

2- [ 4- ( Benzy| oxypMethyl| (F)-4-(4-bydraxypiienyl)-§{Ixazohrdrybheanocate To a sol ution

g;opm FEIL; Zg I069?0rrL '?ozé%ldmpbﬁﬁézh)n m)dfM-rEéz%ﬁhinm-i édﬁ@z%l— g&qﬂ%?tgplgo .
methyl e 0 e Romoien e, Bt (R A Bes b’ 346 WF et 20

(5 m) was added ﬁrldlpmes!extu@(yas caxgfuldy quendhed whhal()% HCUmeM&(HQ(]dendnédmevm th
sat urat ed NHAC sofulidn kg allowed ﬁﬂdmﬁ@o R, ARGS hr the mix@arh WaCoREnithtd) e 20 (3 X

20 nlL). The conhi.ned organicC e tered,
and concent r at e S Fhg fET BRiA q%rg{eg h‘%@r@? %F@gﬁe‘%e’ﬁrﬁgg‘ﬁ%b@@g 8(;@

Et OAc/ hexanes) Ths cgmbiaed ¢rganiq layess wesergrindrovler(MEOnfjlter@084d cascentrated. The

br owni sh- yel | owesigle whs chf@matographe Eaﬂlhéﬁfﬁl%’ % ErdAThdxdnes 3@ give the i) Et hyl

stgehgi ggegﬁy:\éﬁ*ﬁ@%&&g,gségg' azﬁ(ewf'] )Sg}lg’§ton§é2((§4'ﬁ{l? ‘was addedo :

triethyl phosphonoacetate (0.56 ni, 2.78 nmoles) dropwi se at RT. After 15
mn, a solution of 2-[4-(benzyl opgpiremvk] - 1- (t hi azol - 2-yl ) et hanone
(430 ng, 1.39 mmoles) in dry 30 THF (5 nL) was added dropw se. After 6 hr
the m xture was quenched vmth saturat ed NH4Cl (10 rrL) and extracted
Propy tiyd (Doinidihdrgxyphenyhi zepl?-ghutang dried over
MSH, filtesed, and concentrat ed The reS| due was chr orrat ographed on

silica gel ) £_§#}(@3Fég§fpp&yﬁqe(§guolozge the title conpound (356 ng,

67%9 as a m xture ES) me 380 (M+ H+. 35
- 68 - Tq:3 soElnnxypf n-BuLi (0.98 mL, 2.44 mmoles) in dry Et70 (5 mL) was added 2-

() - 4- (4- hydr oxymhea}ﬁaiolés(o(m huamhnand]és)&wﬁvasmm °C. After 20 min methyll® @

f 1 E ed et hyl
?;JSDEFZI ?Begzyl &Q )gjﬁﬁel%?]g?g%)(ﬁlsfzgpfg d?é%ﬁé‘?g%%sﬂ’bda g’°§‘2115“mm| es).
&t uA@erv%dls "\se@%ygé‘r@as%d(eg with éamretaeNHoﬁv (A@mph mgemedye RESNd t hen
vvas char ged Wi t éxtrbiRed Bith Biy0 (PS20 mLNTh@ Corfibikdd drddfichidederd RRDYRE MRS, ! he

mxture was fil %l‘?gré%fjal}dh:or?clégtgle% Hﬁg regl lé dﬁf{s c}lromattogr rT%hed orﬁ{gf 1 é{Z e was

concentr at ed. Tj réaction was repea e WwWas

chr omat ogr aphed -'&&Q'P’raine%mgme theguisle, compyyngd K83 mee80%) a9 2 Afownishryellvew solid. | MS

conpound (155 n{ES)m/e310 (dA%H)+tas an oil: M5 (ES) nle 292 (M+ Hy[err].
25

b) Ethyl (1)-4-[4-(benzyloxy)phenyl]-3-(thiazol-2-yl)crotonate
To a suspension of NaH (111 mg, 2.78 mmoles) in dry THF (5§ mL) was added
triethyl phosphonoacetate (0.56 mL, 2.78 mmoles) dropwise at RT. After 15 min, a
solution of 2-[4-(benzyloxy)phenyl}-1-(thiazol-2-yl)ethanone (430 mg, 1.39 mmoles) in dry
30  THF (5 mL) was added dropwise. After 6 hr the mixture was quenched with saturated
NH4CI (10 mL) and extracted with EtOAc (3 x 20 mL). The combined organic layers were
dried over MgS0y4, filtered, and concentrated. The residue was chromatographed on silica
gel (20% EtOAc/hexanes) to give the title compound (356 mg, 67%) as a mixture of olefin
isomers: MS (ES) m/e 380 (M + H)*.
35
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10 Preparation 17

Preparation of ethyl ()-4-(4-hydroxyphenyl)-3-nethyl butanoate a)

Et hyl ()-4-(4-nmethoxyphenyl)-3-nethyl crotonate 15 According to the
procedur e of wbepasati on 16 (b) except substituting 4- PCT/US99/05232

met hoxyphenyl acet one for the benzyl oxy) phenyl ] - .

1- (t hi azol - 2-yI) E{}P!h%‘ﬁ’é""hi'qf%"yph"'"y”f( gl %6’ éﬂ?ﬂﬁe (5.2 g, 74% was

prepared: [err]H NVRoa3@perstdn of CECPIYT ([@rmgﬂn &i8ol(tel EtQH ¢5 18L)Avas added eﬂizl 2 H) :
g' gg E 21 J = 8.4 (_:,)')-legw-(bgnzgpoxy &eﬁg éra(%fﬁ&l‘&-mcwllonl'pe ](_35% "#3 0. ﬁgmmhe_) a’h; 1
7.1 Hz, 3 H). Zexturewas dfﬂxvemw (’yevacuetzp Wﬂeﬂm was %@wmﬁa@at e

Accordi ng t 6 t Ipei).pAfbsdduthe Hof waRrenperedidndolre riiStutecyas filxred thitoughib pddi of udlite®y et hyl

([err])-4- ef‘ﬁrafé%é&@&%@rﬁ&fb‘d' TheresBRbAWAGE Qﬁ‘ﬁﬁ-&ufn% H}E}es‘?&uQWas
() - 4[4(ben2y|0XY) nate, the title

conpound (5.1 & r°§'?8>&3%fé °BF’@§)%$°§§%§’SE'QAE’BP‘6F?%¥’§ fBrdlth"' L["éF?']‘P‘P“RMR‘ 5818, (300
MHz, CDOl 3) [ erssy a0 ofld MSI(ES) B/eRORM +Z)) , 6.83 (d, J = 8.5 Hz, 2 H), 4.11

(q,J=71 Hz,2H),379(s 3 H), 2.00-2.60(m 5H), 1.25 (t, J
=7.1H, 3 H, 0.93(d, J =6.3 H, 3 c) Ethyl
()-4-(4- hyd‘rooxyphenyl) 3- et hyl but anoag—@'“%-‘ml—l-g According to the

procedure of Preparation 15 (e), except substituting ethyl ()-4-

(4- met hoxyphenygd 3ndes PLb ARLRL GolyBhentH8- el ytanoate _

()-4-(4-met hoxyphenyl ) - 3-(oxazol - -yI')butanoate, the title conmpound
(3.2 g, 709 was prepared as a yellowoil: [err]H NMR (250 MHz,

CDd 3) [err] 7.20(Etl(xﬂ(+);_4 (@hmetixyihedyd)-3-thefhylcroon®® - 6.15 (m 1 H), 4.13 (g, 2
H)égz 05 - 35 @Qcérmngﬁnhgproéedgéoﬁ’mpﬁadd): 16 @)%%ceg)psubénlh)tlgé eparation 18
- - [
Preparation of ’H%TW?heaxlfc&wPr‘ePﬁ8’%)95?‘:%9’F')Z(¥P6¥)B’?F3¥]e] -(thiagol-2-ylethanone, the

4- Vet hoxypheny | taleebmpahet (fdkeg. 74%) was prepared: IHANMR GDOMHZOCDGI?,)TM bd&gdy b éiet hyl

al cohol (I1 14 3}6%8@@'1@87 z,%@&&&@owm,lﬁ) Sﬂokﬁizeérgrmgfkse to
 smpel S A rapen Fop e 352 :

was

1 hr, the m xt ure

b) Ethyl (1-)44-(4-methoxyphenyl)—3—methy1butanoate
According to the procedurse of Preparation 16 (c), except substituting ethyl (+)-4-
(4-methoxyphenyl)-3-methylcrotonate for the ethyl (1)-4-[4-(benzyloxy)phenyl}-3-(thiazol-
2-yl)crotonate, the title compound (5.1 g, 97%) was prepared as a colorless oil: 1H NMR
25 (300 MHz, CDCl3)87.07(d,J=8.5Hz,2H),6.83(d,J=8.5Hz,2H),4.11(q, I =7.1
Hz, 2 H), 3.79 (s,3 H), 2.00- 2.60 (m, 5 H), 1.25(t,J=7.1 Hz,3 H), 093 (d,J =6.3 Hz, 3
H).

c) Ethyl (+)-4-(4-hydroxyphenyl)-3-methylbutanoate

30 According to the procedure of Preparation 15 (e), except substituting ethyl (+)-4-
(4-methoxyphenyl)-3-methylbutanoate for the methyl (1)-4-(4-methoxyphenyl)-3-(oxazol-
2-yl)butanoate, the title compound (3.2 g, 70%) was prepared as a yellow oil: 1H NMR
{250 MHz, CDCl3) 6 7.00 (d, 2 H), 6.76 (d, 2 H), 5.95 - 6.15 (m, 1 H), 4.13 (q, 2 H), 2.05 -
2.60 (m, 5 H), 1.25 (, 3 H), 0.93 (d, 3 H).

35
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filtered, and both celite and activated charcoal were added to the
filtrate. This m xture 10 was filtered, and the filtrate was concentrated
on the rotavap. The residue was dissolved in Et 20, and both MgSO4 and
activated chay, re added. Filtration and concentration ve the
title conpound ?S}LS g, 98% as a colorless oil. This mat eri & FT%?%g?gd
imediately in the next step w thout fRepdaionpirification. 15 b) Met hyl
4- (4- met hoxyphenyl ) cr ot onat e A sol ution of

4- met hoxyphenyl ¢ and met hyl

(tri phenyl phosphtanyt-id g %94 mole) in THF (50 nlL) was
stirred at RT over ni ght then vvas concentrat ed in vacuum The residue
was di ssol ved iy 4efbx 1acmldeh;,&e sol uti on was treated with celite and
activated char coal Fi | |on conce 51 lﬂg an silica

chr omat ogr aphy (5% I’:Qiﬁ&ﬁ‘f’ﬁ@&%ﬁ‘é@?xy@ﬁ% Pialeobal(}- é“%ar‘?ﬁHlB‘PPéF)C‘DC%Z‘gz(@S%
[err]H NMRLY &6 @ddetizrop @Cha3) sufrensidn of POQ (2.457g,20.37 mmok) b)d NOARZ1.651, J =
%6 5246 o J5g 3954 Slmo}l) & cjféc@z (50 mL) at®sC lﬂ-‘dé‘r')arﬁoﬁ* Afler(Sm, % keurdwhl (S, 3

4- ( 4- hydr oxypheHW?dca}“g%B‘ﬁéiflg ® gnd activated cngcgﬁws aqded tp thg filfratey Phis pixture 0 i,
4.0 mvol e) Was waididteredraopthe fitrateovan cergknitaied on U rotavap. Theatdidue was dissolved in
4-(

4- met hoxypheﬁxb)aaag&pnﬁ&mmazavaedcﬁar@éhlmh&kd'ﬁn&r@ﬁ %g?tlongf gBrCB

under argon. The action was Ir

(1.0 Min aﬁ—é&f‘é” °°TPB““r‘?L?t] E§°‘WES°‘%EH§&‘“‘°RPP@S usgdot her 1 hr,
the reaction vvazmnmpdetnbrhmd\cnextstepmhc&ltﬁhhgrpbgﬁahmv addition of MeOH The
sol uti on was concentr at ed, and the residue was 30 reconcentrated from

MeOH (2x). The resultin e s flash chronmat ographed on silica
gel (1%e0H G—Ed"?}‘ 4‘(&'&‘?"‘&8 lf’f”ﬁ’ “RIPME conpound (0.46 g, 66%: [err]H NMR
(300 MHz, CDClA8joljten of 4-Ge®Bxyphéhylaget{ldsghy® (H) g, B3BOmOle) and meth@l 4 Hz, 2

Hé, ? 826( g Hi (i &)@hk?phorlnfﬂhene)acetate (25)9%88 6 mmlalcﬂn T}§= (gé rnﬁ..? was?!stlmd at3 48
f ’70_ - 'R owm'mght, then was concentrated in vacuum. The residue was dlslggléeﬁldp EvOp#pd1 9

Preparati on of tesdiion wes mea(etlwiﬂydclb@pﬂmma)ed%z(rtdal cﬁﬂkremnnZeopb@butoamat e b5

ﬁi)tﬁit h?'r: h(e L?rsre gﬁﬁ EIQQ?BM{ZH{& (5% f(l\t/lbhw&bﬁéarg%vwhwﬁp&&;?[}mﬁos added o
a ) sol ution é ﬁ fi%ﬂ ﬂ@nxjazrcbé{";g:@ %és%é é ’3% nﬁf;@,\g)s‘ Br dry

THF (10 nlL) at HZzZ8 Ppe?79](e}3H).37lmdéH) andgehJ =Af7tker 2 H).hour, 4- net hoxybenzyl
chloride (2.0 nL, 14.75 muol e) was added.

¢) Methyl 4-(4-hydroxyphenyl)crotonate

25 BBrj3 (1.0 M in CH,Clp, 4.0 mL, 4.0 mmole) was added dropwise to a solution of
methyl 4-(4-methoxyphenyl)crotonate (0.75 g, 3.64 mmole) in CH,Cly (30 mL) at 0 °C
under argon. The reaction was stirred at 0 °C for 2 hr, then additional BBr3 (1.0 M in
CH7Clp, 1.0 mL, 1.0 mmole) was added. After another 1 hr, the reaction was quenched
carefully by slow addition of MeOH. The solution was concentrated, and the residue was

30  reconcentrated from MeOH (2x). The resulting residue was flash chromatographed on
silica gel (1% MeOH/ CH,Cl,) to afford the title compound (0.46 g, 66%): 1H NMR (300
MHz, CDCI3) 5 6.95 - 7.25 (m, 3 H), 6.80(d, ] = 84 Hz, 2 H), 5.82(d, ] = 15.6 Hz, 1 H),
5.08 (s, 1 H),3.75 (s, 3 H), 3.48 (d, ] = 6.8 Hz, 2 H).
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The reaction was kept at -78 [err]C for another 15 min, then was allowed to
warmto RT. After 10 18 hours, the reaction was diluted with Et OAc and
the solution was washed with 1.0 N HCl (2x) followed by 1.0 N NaHCO3
(2x). Drying concentration, and flash chromat o

silica gel (g}flgg?g%% 5% Et OAc/ hexanes, then 10% Et OAc/ hexang’gﬁm}’&”@5132

20% Et OAc/ hexanes) gave the title conplepaationl®?] g, 66% as a clear

col orl ess oiI [err]HNl\/R(SOOM—Iz CDCl3) 8 7.16 - 7.14 (m | H),
7.04 (d, J 8};eHz.2 7

H), 4.14-4.02 ( ot : 8.§Hz,1
H, 3.04 (dd,J = 13.7, 6.7 Hz, 1 H), 112(tJ:723H) b) ()-
1-Di azo-4- (% ”B&)fmxﬂph@fuirﬂet&x{/ﬁﬂahﬁph-@Hm e)ilz)yl)%r asone 1.0

x?;oﬁighghw )1 Ozmg?r}"g’iﬁ'ﬁ‘eﬁxajneq?ﬁ%s‘%z‘%e A4 2 'g e, Qxblf‘(“?‘ﬁ@ %4"‘1“%‘9%04 (10
mL), and the r esolvtion efegthy} 2-ghinphognendetaie @i2e8 gl 3@\/5311 Q) in dre fl‘Hm(lme)oht vist’e MeCOH
and THF tuﬂ.dehasg%al mexa HOLE B nititk crelzy? chloriddf(h 0Ll 84 15 mableR¥as &4,

reacti on was n a
organics were r {50 Wos bept ali r#wél'ﬁoé ot ]yfné'hg\eﬂ gua?au‘g}?d%mf‘ éﬁ/‘g* é&é"s‘
acidified Wt h BIgur thﬂea@nmwemlh@ét"e@ Exﬁ)ﬁha@ttwluﬂ%was Waskedvi thidi. g HCl

organic ITﬁyers mgffeuweuwlbh@ﬁm@og {2k). Iﬁwingwgsb,gr@n&aﬂa@mdhamtﬂ in
vacuum e resl.due was ion was
chrox?altolf)r(apy%on sihcﬁ rgeld(ﬁﬁglent §J/’§§o§ %:Ixaﬂ ahen lb?o @chh‘

heat ed at Pl on wasegoneen A Sacuum
and t he resi dueth¢i2% EtOAc/hexapes gais theatitls gompayndl €201 1uee Aefo) B3 plearpiqlorless oild t i ng

resi due was di SB!@NM30@MTI|21FCD@Q}18716 7.140in3 2 MYEL.OWE@E = 92 He Bre .ol L o
Diazald (2. 077#25875[” eeg7Hz\ABZSlé)ggg§d4 d(mRE H)rag'gc(ts'\?ﬁ),sgb%oﬁeyﬁ"‘”e from

D azal d (1.4420 1on ef t
stirring at RT Qé‘Fril}@h@M ﬁé?b%hlﬁ7%1é‘9dn’@éfﬂeée%ﬁﬂh was concentrated in

vacuum and the resi due was adsorbed onto SI lica gel. This was | oaded onto a

dr ilic I oI =] r radi ent: 5%
Et )((Ac/ hexa?‘llesI @hgﬁ f‘g “E?%Il' ﬁ)ﬂﬁ) @% az 2’& IOA\C/ hexanes %ﬂ_‘gave
the title conpound (17@?" @a%(l%@l« 1@9%01%)5‘”%%@‘16‘?4 to a[SeM“PHORWl(@ B

CDCl 3) [errdo?7. aﬁthox,gmwylx m(thﬂoph&n-ziylﬁﬁopﬁdxatekm%, £.84 mmole)}ia MeDHH|10 6 94 -

6.85 (m 2 H), th gt b g'E'?gel ﬁgﬁe}% s fthe édﬁu}e‘&%ﬁgﬁw

3.41 (dd, J = 1
- 71 - THF to dlssolvq;g prp;gpm,tpd oil. After 18 hr at RT, the reaction was neutralized

(]2 -4- I( 4- WELhOva/hﬁﬂ}dNf@l((l@mﬂﬂh@ﬂ%%lé&ub@aﬂaﬁ Were removed in vacuumA The! gt i on
of silver benzo

mol e) was adde%%% r{l ach% '{ch?ﬁg“%% § \“8)“8**“ SN P dae?hg&eéﬁm%f ,@%

(t hi ophen- 2231 ) The comb, m‘&ﬁ‘%@y‘fﬁwr@ﬂ?&% r@)anﬂﬁommte@@ nL) at
RT. Gias evo:c ut i eacuwms Thb sedidue tvas dissolvedintkxtdse SOﬂif,tahOmemo)(mUﬁ Wabmawmf t bl aﬁk
in color. After t i HEE;, ter 1 hr
at reflux, the rzgé?%ﬁnhrm@e??ea?ﬁédr g'gs %ﬁ‘% ggﬂ’%“?‘é‘ t?%l%glfj H{W?ﬁt e was
concentrated i nfﬁ?&%ﬁ?ﬁﬁﬁﬁtedﬁi@nﬁ%?%x}mghedﬂ%ﬂﬁwﬁé‘ﬂﬂ‘Uass41$si°b’8 feTHEmd\as

| oaded onto a diazométhanesgdne@eedgiim Didzaldn(2.06Y28,0.4 hintulE)l way ajdby at(RIr.adi ent :

5% Et CAc/ hexgne A/
(453. 4 g, 1. %“%@ﬁ%'%‘&q“%* Hom Pl (UL S Y HAR) WTpidel. BaTRIBANE o)
[err] 7.16 - 7.Yas Fhsuwrua)at R qy&r%lm If h&reaulynwranae ygction % congsnisated i |
vacuum and the residue was adsorbed onto silica gel. This was loaded onto a dry
silica gel column. Flash chromatography (gradient: 5% EtOAc/hexanes, then 10%
EtOAc/hexanes, then 20% EtOAc/hexanes) gave the title compound (707.6 mg,
35 30%)as anoil: 1H NMR (300 MHz, CDCl3) §7.25 - 7.19 (m, 1 H), 7.03 (d, ] = 8.6
Hz, 2 H), 6.94 - 6.85 (m, 2 H), 6.77 (d, ] = 8.7 Hz, 2 H), 5.18 (s, 1 H), 3.75 (s, 3H),
341(dd,J=13.8,79 Hz, | H), 3.00(dd, J = 13.8, 7.2 Hz, 1 H).
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H, 6.81 (d, J =85 H, 2 H, 6.77 - 6.76(m 1H, 3.7 (s, 3 H, 3.74 -
3.72 (m | H, 3.61 (s, 3H, 2.97 - 2.92 (m 2 H, 2.71 - 2.65 (m 2
H) . 15 d) Methyl ()-4-(4-hydroxyphenyl) - 3- (t hi ophen-2-yl ) but anoat e
Boron tribrom de 1 0 Min CH2C 2, 8 n., 8 nmole) was added to a sol ution

of met hy¥O P145%7( 4- met hoxyphenyl ) - 3- (t hi ophen- 2- yI ) but arf6A(USIYa832 4
ng, 1.56 ng) in CH2A 2 (10 mL) at O C under argon. After 1 hr. the
reaction was quenched with absol ute MeOH and concentrated in vacuum

Reconcent r at i onc¥ Msthyk @}-fréhmethaxypbanyD-3t(thinphen-2@butaheitd owed by drying in
hi gh vacuum gave t heatsbluliéh df@lmewﬁﬂoa(eékzﬂ&ﬁn [ zzsmﬁdiég]hﬂ fikth %m@%s af, 2(} 6

oil: [er I’] H NI\/Rmég,?eS)was addecﬁgCl ég}n of -0])-|_I|)-dxazg-47(ﬁ é'n h:nyg- tl"_&pzxerzﬁq&) 2- 6.1 4

8.2 Hz,
(br s, | H) 53 buganong(797.6 g, 2.47 molegn@@q}ggﬂ 31LD-|): RT. Gas evaluti@b was Ghs@9ed; m 2

H, 2.72 - 2. 66afidthe r%add)m mixtu$® became black 1n color. After 30 min, the reaction was heated to
Preparation 20

2-[ N-benzyl - Afﬂﬁx t('%(r lg’é %t?"gt? X me rr'%aa uon f'«x%{'lléered through cel&y@ E’fqﬁb? filtrate was
2-[ N-benzyl - N- ( Aowrmstyb‘@ﬁm )Télnrqq@]le\!@taeho@eéemo silica gel and wa¥ adedalout i on of

4- et hoxybenzy!| dghlis géleolrhn Oﬁadmchro%aﬁgraﬁﬂﬂk@aledtrb%A‘cﬁéxane then m at 0C

nas, aded cuby | poAaReHE S TIACTl.AbRghbe tha 1T R TR B halo G2 oY e
and t he r BYR 3 (P\MKHSC%@Bb%éﬁtbl“s@ﬂ i Ha't7 QZQTd,fJGrS 518z, 13 H),h& +689qmi, bn was

quenched by pOUH,BE1i@TE 8.5 He, 2}Ba6w-66;‘5dml\lﬁh|$3@38 (28,1302 - IS (I eya s

RS0 and"conoBHt Tee e SRR Ll BRI A pagrsy <o VTS drredover

- 72 - chr omat ogr aphy (10% Et QAc/ hexanes, silica gel, 6 nm
pl ate) gave 15 hedf Methg! @paARGHyddoxyphenyl§-B-(h{dpkkh-228)baafidaiar oil: M5 (ES) me
314.1 (M + HJerr]

22[ N benzyl - N- ( 4- hyder%r)?n net,\)ﬁéz?%/ %a@f‘lr’]lﬁc%?e aSmLSS mmole) was addifl g)&ls&lﬂl%ofof
ethyl 2-[N benzwethlxl@Mw&bmhtbwahfﬁzw)@wm&ﬁtbvan@te((esmmg 1.56.08 in

nol e) in CH2O ZHECI,NL) mbps 0ad dedér shearVAfRe 1 tuothar&&iddtwaeﬁheﬁéheﬁﬁihﬁat(sé}uﬁo m,

rlegc'lt\/: Ioﬂ was cgir%%hd §°n§g't dﬁ)ac h’ qaeL&r{\Vég-?ﬁ?"h‘ﬁ “en&?ffée@&lréféﬂ] \?vast e

removed undé® r %Uéﬁbbmewmha'ﬂ@umever%mt&femmd (4496ﬂmze!8mtetp@hia8fanom
MeOH (2x). Radi ail: GhNMRGOGMERIODEIZSS.50 N (e X BN a4 (&1 Liscruge), dos10  mm
pl at e) gave thegkd t:ha HOEPPANFL 81D B, 63% o s W $75Y 4%, Vﬁ),(s'%%)(s,%ﬁ 300.1

(M+HLerrl. o5 289 (m 21,272 - 2.6 (m. 2 H).

25 Preparation 20

Preparation of ethyl 2-[N-benzyl-N-(4-hydroxybenzyl)aminolacetate

a) Ethyl 2-[N-benzyl-N-(4-methoxybenzyl)amino]acetate
30 To a solution of 4-methoxybenzyl chloride (1.00 mL, 7.38 mmole) in DMFE (14
mL) at 0 °C was added ethyl 2-benzylaminoacetate (1.20 mL, 6.40 mmole) followed by
NaH (0.38 g, 60% dispersion in oil, 9.50 mmole). The ice bath was removed and the
reaction was aliowed to stir at RT for 18 h. The reaction was quenched by pouring into
saturated NaHCO3, and the mixture was extracted with EtOAc. The combined organic
35 extracts were dried over NaySO4 and concentrated to give a yellow oil. Radial

-72-



Preparation 21 Preparation of nethyl

2-[ N-(4- hydroxybenzyl ) - N-phenyl am no] acetate 15 a) Methyl

2- [ N- (4- et hoxybenzyl ) - N- phenyl am no] acet at e To a sol ution of
met-hyl 2-( phewp ®asne) acet ate hydr ochl oride (0.19 g, 0.96 PCT/0%WJo&232 i N

DMF (3 nL) was added 4-net hoxybenz chloride (0.52 ni, 3.84 mol e) :

fol | owed by NaHciremateergeh Yé&%é é?"ﬁh Sﬁ? %fﬁﬁ mss plake) g hetitle spppaund g 1y 4t
RT, the 20 reahtt(]g)lasmasarpduMSctEShmbﬁa! (MatB®d. NaHCO3, and the mi xture was
and extracted with Et OAc. The conbi ned organic extracts were washed

wi th 50% bri ne, ie oncentrated to give a yellow
oi | . Radi al chrahéfrﬁg? ﬁ%‘ﬁ?‘z(waéggﬂﬁﬁX@"ﬁg%@%“ﬁa i ca ggl 6 m¥1

pl ate) gave the titl & solutiproafiethy| B[N-Bergyl-Nigd-methbxdenzyl)dmindjEce(EI). 4ﬁtel 286. 1
(ZM[ KI— (4-h d:_'%xerlﬂnlole)géCH Ch (2 QL) WEstalaxééi dropwise to a solution of BBr3 (3.80 mL. LO }VIOlR of
ety 2 IN (4 (bEx %@ﬁ B ol O R o s retonyyps gty bt O

mrol e) in CH2C Mefiib(2amlde Thalsobipmi vwas rémoved wekuedwwed pessBBRid thd rofiduanas 1. 0 M
Irgag_llzgnzwas ca r.-alg}tr Bi5sd Foin Iﬁéoﬁ (ixﬁrlﬁa]dﬁl cl@&rﬁwiﬂﬁr%yg}d% BloAHefdnk that %The
sol vent was Pendi aﬁ%ﬂ‘gf q‘r"é‘ vl °B?‘£@§§|g}e‘szfn‘ﬁ“‘teﬁ id; é\gﬁ%g +H)+

azeotroped from MeOH (2x). The residue was dissolved in saturat ed NaHCC3,

and the sol ution was extracted W}ﬁ%gﬁ?i%ﬂ The conbi ned organic
extracts were dried over Na2SO4 and the sol vent was renoved under
reduced pressure to gl ve a paI e yeI I ow oi | . Radl aI chromat ogr aphy

(30% Et OAc/ hexarBegpars 3 i Nvphen i o
ng) as a palg yeIIowsolld I\/S(ES) rrle 2722(|\/|+ H)[err]
- 73 - Preparation 22

Preparation of MMM 3NGmetharbetayD-NRheRYRDIEISSMS ami nol acet at e 5 a)
Met hyl  2-[ ( 4- hydr oxy TR-arelutiancf retyl2-{phevlirojismasertechydrochloride (0.19 g,0.960 a

S:Js pensi ont ﬁf | 4-thisle qxbw@%_hwmeamﬁhy ndyPcHifia8 (0.923nLl, 3BARhRdle) a?clioo
ci ne ne i
?m%l was addeé i °W°E{E£Wﬁﬁ%gL ggl;élfswggn @é’é‘ Ef@%ﬁﬁ%%ﬁge@% °83 g,
13. 2 mmol e) . 20Af treactidrBwisipoured IR, satupated NaHCO3; awddhe roixturd wasandentrasted with er ed
t :1 ; ggg?eat ge?egfsécgé mﬁ caﬂ.dmémgm é&ﬁ'&gs w&srgﬁaepgﬁﬁiswd@ﬁe, dfkd oVENASSE) . 10 y
u v It %
DEOH GO 3) gy 8 FRCPed Bt AsHa P Bl poiagekapt | Yo G Aqhsiahe g f
226.0 (M + gel, 6 mm plate) gave the title compound (0. 13 g) as a clear oil: MS (ES) m/e 286 1 (M +
H)*.

conmpound (39

25

b) Methyl 2-[N-(4-hydroxybenzyl)-N-phenylamino]acetate
A solution of methy! 2-[N-(4-methoxybenzyl)-N-phenylaminojacetate (0.13 g, 0.47

mmole) in CHyCly was added dropwise to a solution of BBr3 (1.40 mL, 1.0 M in CH,Cl»,
1.40 mL) at 0 °C. After 45 min at O °C, the reaction was carefully quenched by the addition

30 of MeOH (2 mL). The solvent was removed under reduced pressure and the residue was
azeotroped from MeOH (2x). The residue was dissolved in saturated NaHCO3, and the
solution was extracted with EtOAc. The combined organic extracts were dried over
Na3SO4 and the solvent was removed under reduced pressure to give a pale yellow oil.
Radial chromatography (30% EtOAc/hexane, silica gel, 2 mm plate) gave the title

35 compound (39 mg) as a pale yellow solid: MS (ES) m/e 272.2 (M + H)*,
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Hlerr]. Preparation 23 15

Preparation of nethyl 2-(4-hydroxy-2-phenoxyphenyl)acetate a)

2- (4- Met hoxy- 2- phenoxyphenyl )- 1 -norpholin-4-ylethan-1 -thione
According to {hegopsppgedure of Harris, T. W, et al. (J. 2,
25(7), 855 20 - 558) 4- et hoxy- 2- phenoxyacetphenone (1. 69P@R§}9§%%§
mol e), sulfur (0.36 g, 11.2 nmo [Pegparation@2 nor phol i ne (0. 98 m., 11.2
nmol e) were reacted to give the title conpound (1.24 g) as a white

solid: M5 (ES) gl £
2- (4- Met hoxy- 2- prretit o2 T a solution of

2- (4- et hoxy- 2- phenoxyphenyl) ] nDrpholln 4-yl et han- 1-t hi one (0.35 g,
1.02 mmol e) §n iy BreﬁlyuRixhydfaxyameiﬂagbé&ﬁ)mao%@émadded KOH (0.57 g, 10.2

mol e). The reaction_ was heat %g@y ef |_ux en was cooled to RT,

diluted with HEB“S‘EH"&S‘WAB G 'et%vb%@q 1g?éi‘t‘?ué’o‘l?sg 13} mpolgyand
aci dified to pHelyeine inethyhesterrhydrenlloride@h.60 g, 52.6 mamude) ivedsy MeDfHd:Q()anLW& hddeiHCl 3.

The conbi ned exwa.ﬁslscuweeveel(daeﬂgmeﬂaﬁmko%ﬁ 1%02 mmGIOY) GGt fs’%%fik'? thedi Ve
the title corrpoundtﬁ 13 \Q/m §'§* Y awas used w t hout

further purific&EFS m'ﬂ%"” ?‘?{f%‘ 5‘3‘5}”66? gel “(3 o solvent was remesed Npdery |

2- (4- met hox 0 2- pidured piesineaty lepercawkitegesidue. Flash chromatogrdjghy an sititagel 00%0f

2- (4- et hoxy- 2- poMPeNOREAYE he6at tdmpeidd1 0P gyed a SlearQil S MISTEE) R MeCOH
(10 nmL) was add conc. ﬁl—%m 1 dr opg’ otheg)r%gactl gg \%as he’g%ezgé%mr ef | ux
for 18 hr, t'hen was all owed to cool to RT. The bulk of the MeOH was
renoved under reduced pressure, and the remai ning sol ution was poured
into saturated NaHCO3. The aqueous Preparation 23

- 74- 5 | ayer was extracted wth Et OAc, and the conbi ned
organic extracts were washed W|th bri ne and dr| ed over Na2SO4. The
sol vent was r enBiegaratignds tlPa@chydroxe-d-ohe enyllacetatehe titl e conpound

(0.22 g) as a pale yeIIow 0|I Thi s was used W|thout further purification:
VB (ES)
2- (4- hydr oxy 2- pﬁ%ﬁ%&"%hgé’%' 5’%%:’%‘{"%{%‘%')'"“‘°’P"°"““”Yﬂ’)"‘a'h‘$8g§“eso| ution of BBr3

(1.0 Min CH2d 2, 4. 6prdinggo thegirecpduse of Hafris; TV, stak (adéd Chem. 1982, @5(@p8Sse a

sol uti on of 2met hgﬂ)?f’rﬁx&h&@t yoxaadafibﬂﬂﬁﬁé’@@@,\ﬂ Qs%ﬁ%lé)t ﬁlf(uQOa@g q1.20. 81
S reane under

nmol e)

reduced pr essure angI %"H‘"%PB "°é‘%%ﬁ’% ?\X/gzsmrgge)o“fef %cgedf‘? ‘;GEE&L?C("E'P&‘)“ The
resi due was t hefhl-# &8st white solid: sMS&E%t'@d3440(M+N)i*HCCB and the sol uti on was
extracted with Et OAc. The conbi ned extracts were dri ed over Na2sH4

d d, (0.19 I |1 il.
This ves used wl Rt rrrt ARshBr SRR e (B6) nfe 260°0° (M= iperri

To a solution of 2-(4-methoxy- 2—phenoxyphenyl) 1-morpholin-4-ylethan-1-thione
(0.35 g, 1.02 mmole) in i-PrOH (15 mL) and HO (15 mL) was added KOH (0.57 g, 10.2
mmole). The reaction was heated at reflux for 18 hr, then was cooled to RT, diluted with
H70, and washed with Et20. The aqueous layer was acidified to pH = 4 with conc. HCI
and was extracted with CHCl3. The combined cxtracts were dried over MgSO4 and
30  concentrated to give the title compound (0.22 g) as a white solid. This was used without
further purification: MS (ES) m/e 259.0 (M + H)*.

¢) Methyl 2-(4-methoxy-2-phenoxyphenylacetatc
To a solution of 2-(4-methoxy-2-phenoxyphenyljacetic acid (0.22 g, 0.85 mmole)
35  in MeOH (10 mL) was added conc. HySOy4 (1 drop). The reaction was heated at reflux for
18 hr, then was allowed to cool to RT. The bulk of the MeOH was removed under reduced

pressure, and the remaining solution was poured into saturated NaHCO3. The aqueous
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15 _ Preparation 24

Preparation of nethyl 2-(2-phenoxy-4-hydroxy)phenyl butanoate a)

2- ( 2- Phenoxy- 4- met hoxy) phenyl et han- 1- ol 20 To a sol ution of

2- (4- met hoxy- 2wphempx'yphenyl )aceti c acid (0.24 g, 0.93 mml e) pcTyseshddszl HF
(5 nm) at O [errl]aC was ]rt‘}hl um al um num hydride (0.11 g, 2.79 mole).
After 1 MGN "é’f“i‘ dc“"t DA 26 thesAMMIALS AEanin BHRGH Yere Mathadwith Yring
m), and NaF (0 aid dgiyd mdNiHZQ4( Dhel®lvent was ramiovedwmder radidatipressare 65 divexhé ditle The

t t 0 3 ow o1 W 4 -
mxture was stirgg \yddaowgﬁ Xpﬁgggl G diPFrhid Qalliddd Tpﬁnf irtper pu%;ﬁﬂf)%'llp&at o

precipitate was tration and rinsed w
was 25 concent{fg?[)@%lfeztg 51}4\7'91{% he.title conmpound (0.16 g) as a clear oil.

The material as used wi t hout further purification: I H NVR (300 MHz,

?Dg i)z [er r] 7. 3%61(/1%)'132 (hDhyernyg pﬁénoxy%heny?ac%tate HZ1 1 H) 669az ( dl J =

H) ,
3.82 (q, J : 6.4 Hz, d"%’ﬂ#f"“"%“ ?3’%’&“ Mg CHZ%S“?P‘L t’amm@)et%cw affed 30
b) 2-(2-Phenoxy- dromsdrmgu)lphqfnydtlml:é{‘&htdebhmdbphenoxyphenyl)acetate (22 \0L81Ghhel) de
(0.06 niL, 0.69 d VEQ {27
ol e) in CHFOCI ”H‘gd}lﬁt 2\’@?19 Afg ﬁ)%lﬁéﬁé{?;ﬂ%ﬁt%?n%no o gFrQ'F&%ed prff-ssuregga the
2- (2- phenoxy--  TeOUeFASR eﬁ‘é‘?&j‘ Aw Thegpsiqug weg then digsofyed insstuestedi n
CH2Cl 2 (1.2 nl) NaHCQgildmithe shhiion was extra@abwithOFtOWAS Thd dofribied etractd Yerefdfiéd an

addi ti onal | hr,oJehﬁQSBQLaﬁ‘J Johé\én(rﬁcc?% g'iﬂmhe]ml%(‘jémﬂw ? f%%%asgaspalet)ﬁeg\ggﬂ and

the -78 [err] C bat.h was % Afte redction
was dilute 'WPW“&%‘?@? Eiale it }‘fé'&im l%l@?OWtﬂ{)f 0 N HO,

sat urat ed NaHCO3, and brine, then was dried over Na2SO4. The sol vent
was renoved ynder vacuumto give the  preparati

- 75 - title conpound (0. %Brmg(;m) 2215 a pale yellow oil. The
material was used wi thout further purification [err]H NMR (300 MHz,
CDd 3) [err]97 R(2-pHenby-4-Hydadxylp : (m 2H),
695(dJ 7.7 Hz, 666(de 84 25Hz 1 H, 6.45 (d, J=2.5

He., 64 5 c) Met hyl
2- (2- phenoxy nét%é@f'b%éﬁwdﬁtﬂﬁxwfhmg@%%‘” A sol ution of
2-( 2- phenoxy2%- met hoxEe)asakatign of e ahetteny@e@hédxyibeny)aetib scidr(0d4q) 0.93 mmolepind

methyl (tri phenyﬂnmmpnm armybmae&ammmmuamrde%o Pﬁg,@%'nﬁaﬂlaté (3

m.) was | owed co0 . The
reaction was pou"?@g(91 cglﬂi? 'ﬂ?"l‘f)as(aﬂ'éfﬁ‘gw%@ W%((\tlﬂﬁf‘%‘) AR Nk (041 & and HgQ @16t 20
The organi ¢ ext rablwergedded staveatiallyy dhe MixhBO#as stirred vigorduslynae 050 farS0 mimeEhe

removed under redumag pREH ﬁﬁ%&:&@#ﬂd%&ﬁﬁﬂh%@%ﬂ%&é%%é@o : 1lt(26e\i%s
u

Et OQAc/ hexane,. Silica title co

mxture of 2 COBTCE?TC%?# tgth'F' Q{? “Bﬁﬁ?i"‘%%g‘?é 16§E’?‘F€r°§°a’ qih; The\Rateriglwag upad t he
next step wi t houvithouyfuther purificationp JHiNMR 100 dHz, KBCI419)7.301(m, PHY) 708 (M =7.4

H[err]. Hz, 1 H), 6.95 (d, ] = 7.6 Hz, 2 H), 6.66 (dd, J = 8.4, 2.5 Hz, 1 H), 6.45 (d, J = 2.6 Hz, 1 H),
3.82(q,J = 6.4 Hz, 2 H), 3.73 (s, 3 H), 2.85 (t, ] = 6.6 Hz, 2 H).

as a

30  b) 2-(2-Phenoxy-4-methoxy)phenylacetaldehyde
Oxalyl chloride (0.06 mL, 0.69 mmole) was added to a solution of DMSO (0.09
mL, 1.27 mmole) in CH2Cl, (1.2 mL) at -78 °C. After 10 min, a solution of 2-(2-phenoxy-
4-methoxy)phenylethan-1-ol (0.16 g, 0.64 mmole) in CH5Cl; (1.2 mL) was added. The
reaction was stirred at -78°C for an additional 1 hr, then Et,N (0.27 mL, 1.94 mmole) was
35  added, and the -78 °C bath was removed. After an additional 20 min, the reaction was
diluted with CHClp and washed sequentially with 1.0 N HCl, saturated NaHCO3, and

brine, then was dried over NapSOy4. The solvent was removed under vacuum to give the
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15 d) Methyl 2-(2-phenoxy-4-nethoxy)phenyl but anoat e A
Parr hydrogenation vessel was charged with nethyl 2-(2-phenoxy-4- '

met hoxy) phenyl but - 2-enoate (0.12 g, 0.39 mole), 10% Pd/C (50 ng), and MeCH
(50 M) w@bgsshiye M xture was shaken under an at nospher gen
at 50 psi. After 18 ﬁre 20 t he catal yst was renoved by filﬁfghsg%&%%d t he
filtrate was conidlerempeurdti(OUA@kss arpaliiyekbay oil. The mpienal svas wsed witlmbfurther

chr omat 392 gpgg @Orifidatib all}gxem((_i&f/m&&.@%dégwqg) =g8\t(ﬁ, pr? 7!31[) the m,7.10
conpoun . r ; 1 errl,

e) Met hyl 2-(2-g%‘e?\]gk?‘-gg-(ﬁidﬁg}xélz)’%ﬁné% %g{ﬁgé‘tgg) §%1M6'4@d'1=£'£}{§’dlﬁhion
of methyl 2-(2-pBHdAsRyD)A¢eERdVy) phenyl but anoate (0.09 g, 0.30 mol e)
in CH2A 2 (2sm) was added to BBr3 (1.0Min CH2C 2, 1.50 nL, 1.50 mmol e) at

O [err]C. After I err]C._the reacti on was quenched by dropw se
addi ti on of |veoﬁ}C‘%“?YE?'.‘QP‘{"“°"Y]'%WE‘E’%*8PR9&W u\‘i\%gm’ia‘érmved under reduced
pressure and the resifdelitiomel 2a2ephenos)rd dnethogyiphenylacetalel@e (0203)g, 0.58 mmblaf i on of
sat ur at ed ' NaHCOBnd\@éth Henly RhdspRorirS BldibBcet0 B85S, 1ABYUSRNS i was
extracted with %?%c ﬂﬁ%ﬁ% cns,tr?r)bfged 12 trbbgct s&d( rq.gg,gi ed _ove"?@HI\Flagls, q%?ld
concentrated to give fhe 9 ﬁre "C"o‘?ﬁf@ﬁ%‘ﬁe (t?)c."ﬁlé\%&)' © 1gachiop Was ROPER N0 Thi s
mat eri al wad0  and thgmiture was ¢xtragiedvitisEtoQ. Thetdngraic ektracts vere dried ovier BaSogn: 1H
NVMR (300 MHz, Cl%d & sdidnt \]v{s-rgéov(eﬂhnder reduce@prkgsure.7R9§dl émma?toéfgp’hy @0903 (d, J =
[0 2% )" Nl il i o S0 e e

H, 6
H, 545 (s, 1
.5 Hz, H), 3®lefinsteo- gndyegfo-ispmers. This was used in the next step without further

1

7

- 76 - pullfiRA&H: S (BF) Abfe 299.1 (M + H)*. Preparation of
2-(5,6,7,8-t@gtrahydro- 1,8-naphthyridin-2-yl)- 1-ethanol 5 a)

2- Met hyl - 8- (tert-butoxycarbonyl)-5,6,7, 8-tetrahydro-1, 8 napht hyri di ne

A mxture of 2-fRoVigihy) 2-(Brkraptyrhipethenyrberylbuta@batam Soc. (C) 1966, 315; 5.13
g, ) 35. 58dmml e) A}S&P@E}dééaa(i%.vkékegyaslhﬁgedmhﬁm 1 BPphaksphut e Et tC]r;I (70
m.) was e eg.evac urge en
was stirred bri gﬁ}%ﬁi}ﬁ%ﬂg‘%bg‘w—&%ge f)%ﬁ g‘%gg °|§|gﬁb%%érz(5€§‘gga’ﬁiﬁ¥%}ﬁ§°m xture
was filtered thr¥ugihdéehemixigre wasshakensunt¢r|ap aymopphere pDhydrogensat i pehedifter 18 hr,
sequenti al | é&OWihttlib atab@l wils enfiived-bydfilthatioh GACthe Flnate fwad &oﬁéé&én@at!&ﬁlﬁnd&qmé‘éat rated to
dryness, and t ' £.a1 t.OAC {0 ve an

of F-aii t ¢ sol i d FrEnB an Sk EEEHHy SRMEl PS4 AR REma e BreTRiTEEC o
material (5.25 §GPmPepnd {Q0%e)pta siear gil:cMSKBNR3Q0LIMsBHY. 71, 16 " mmol e),

and CH2CI 2 (10 nmL) was concentrated on the rotavap to renove the sol vent,

and 15 the oily, hesi dye, . ep in an oil bath set at 55 - 60
[err]C. After 4)5") r??é“yﬁizgzm%’@ fﬁe@&%ﬁ%}&a@g@ ed to RT, and the residue

was flash cHPomat ogr Apivktionef msthyl 2:42-ghenoxyAmgthoxy)phenylbutanoate (0.09 g, 0.30 '
mmole) in CHpClj (2 mL) was added to BBr3 (1.0M in CH;Cl», 1.50 mL, 1.50 mmole) at

0°C. After 1 hr at 0 °C, the reaction was quenched by dropwise addition of MeOH (2 mL).
The solvent was removed under reduced pressure and the residue was azeotroped from
MeOH (2x). A solution of saturated NaHCO3 was added to the residue and the aqueous
30  layer was extracted with EtOAc. The combined extracts were dried over NapSO4 and
concentrated to give the title compound (0.08 g) as a pale yellow oil. This material was
used in the next step without further purification: 1H NMR (300 MHz, CDCi3) 67.25 (m,
2H),7.05(m,2H),6.93(d,J=7.6Hz, 2H),6.54(dd,J=8.2,2.5Hz, 1 H),6.35(d, ] =
25Hz,1H),545(s, 1 H),3.62 (s, 3H),2.59 (t, ) =7.5Hz, 2 H), 2.32 (t, ] = 7.5 Hz, 2 H),
35 1.90(m,2H).
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Et OAc/ hexanes). The title conmpound (4.90 g, 55% was obtained as a |ight

yel | ow sol i d: [err]H NMR (300 MHz, CDCOI3) 8 7.27 (d, J =7.6 Hz, 1
H, 6.81 (d, J =7.6 Hz, 1 H, 3.69 - 3.79 (m 2 H, 2.65 - 2.75 (m
2 H, 2.48 (sWOPMHR271.83 - 1.98 (m 2 H), 1.52 (s, 9 H; NSPEZI/USYESR m e
249 (M + Hy[err]. b) Et hyl :

[ 8-(tert-butoxycarbonyl)-5,6,7,8-tet raE%?J%t-‘meSS- napht hyri di n-2-yl ] acetate
To a solution of diisopropylamne (7.24 nL, 55.3 mmle) in dry THF (50 ni)
was added n- BuLi preghrfiol/bf DK S00Ehydrd21 Srhaph@Pridin- YDl BdthabOPW se at 0
[err]C. After 15 mn, this 25 sol utlon was added dropwi se to a solution

of 2-nmethyl-8-(tert- butoxycarbon 1)
t et r ahydr o- 13 8- ﬁa?)'meﬁl)’l'?‘&‘icﬁ'@“'@?ﬁycgfb&’yl)l%é #S'Fﬁ%l‘)@)“‘b?rﬂaﬂﬂ@flﬁw carbonate (8.86

m., 73.0 Mo| eA nixtu@rof 2-hidthy(- 5@ najhthysitine 8Cheat s:}cQC)AMaemsBSm*g,n, t he
m xture was que d to RT, and
extracted with Eﬁrﬁﬂm%i I?oqugjcrﬁ_siggT{]@;ﬁqquﬁ%&\Q ganl I';r'gsxt racts were

dried over MySCHeoxygenated thrpushyificee Eﬁﬁﬁaé‘ﬁ{"ﬁa?'érde EM‘E&ér‘h"SO"a‘ stireed Griskdy yderss ur e.
The resi due wasballob®ofeH 0 gxfeep MBS hothe Hiktine svagfilterddtRiudh Che®@d tHedBiter fad

give the tithe {c me
321 (M + H)?b ?’gmgm%‘s‘é“@ﬁ”g%%‘ @85{?3?‘?%%% o?ﬂ?'l }“g’w"%%ﬁ% 'gg?? 2yl -
1- et hanol dryness, and thoffpsgugwpsm:qoaﬁngzpe EtOAc to leave an off-whue sohd (5.25
[8-(tert-butoxygarbonyl)-5,6,7, 8- tetrahydro 1, 8-napht hyridin- 35
2-yl]acetate (5.72 ¢ Dof X Li BH4
o min oo félﬁt}& %8‘0 iﬁanerg{ & 2§Eﬂzd£(§9ﬁg?y?rd1?a§tioﬁle %3%‘1?’191%

heated to ref| u@mopiaad CHigCla(10 mL) was °PPF€“‘Fﬁ‘e>9t°ﬂ the refaap SoBEMEYE thsolyepledd] C and
careful | y quénctediljesidudiz4d hedt@Dundin)N, iAkb &it batl0setratrs5 - 60 °C. After 45 hr, the

- 77 - . reaction was E&?cd% iitrLH’nQ th¥3&idal gg?f?agf?gur%r;tﬁ%@% sgll% é&;l%ﬁgp m).

The conbi ned organi c extracts

concent r at ed ungé‘?Aﬁ”é’(’th?@dTb? %‘é“s‘@F’éwnd (4.90 g, 55%) was obtpied axdigat yeldey selid: (4 9
g) was di ssol vedHINMEHQOMHZ, COCH) §.7.2T, thssmmm@laaddél 7.6 Hz, INDH9 4 n

di oxane (20 niL) f t at ed
under 5 redugggk"ﬁ%}sip%g 9%@2}65‘88;@63@%)? g{?rwq%fqg?@ﬁln&tgure of
1.0 N NaOH 2Ad EDwe®@M+B* Nacl (100 n) and extract ed with CH2A 2 (3 x
100 nL). The conbi ned organic extracts were dried over MySO4,

filtered, and C‘Bi‘%ﬁ@ (sa(ie‘?t%uw}Q&EboFyﬁf/E 9% :&Fa‘ﬂ?&rwl %- éﬁ?ﬁyrfdﬁa%%}h@eme
chr omat ographed on ica gel ive the
title conpound TP sefutiag of 8’6@8”@9“3“%/@%8%‘ '3 ?f"&‘d% 220 MBS (M +

H[err]. 10 added n-BuLi (2.5 M in hexanes, 22 mL, 55.3 mmole) dropwise at 0PCe pdteaksi min, tBi6

HPLC separ atjson B £§) af lineth bonyl)-5,6.7.8
()-4-(4- hydrgxyp gtrx]t{?%sg&% m'o WRE & Aot ».mtyl Sa(trz]arotbutox%_cgr onyl)- .}) Met hyl

(S)-(-)-4-(4- hyé“r‘%&%ﬁéﬁ;"@h‘@“ﬂl“m%%llgZ“‘)?P"}‘Bﬁ'fda‘ﬁ?}@tl‘é“b&ﬁﬂe (FeROrl 7
(R -(+)-4-(4-  mmole)liydiy THF(BEmI) 3t -BB-°Ct ifae3fl mid; thé mbxtirawasafuenched with

saturated NH4Cl (100 mL), warmed to RT, and extracted with EtOAc (3 x 200 mL). The
combined organic extracts were dried over MgSOy, filtered, and concentrated under

30 reduced pressure. The residue was chromatographed on silica gel (40% EtOAc/hexanes) to
give the title compound (5.72 g, 91%) as a light yellow oil: MS (ES) m/e 321 (M + H)*.

c) 2-(5,6,7,8-Tetrahydro-1,8-naphthyridin-2-yl)- 1-ethanol
To a solution of ethyl [8-(tert-butoxycarbonyl)-5,6,7,8-tetrahydro-1,8-naphthyridin-
35  2-ylJacetate (5.72 g, 17.85 mmole) in dry THF (80 mL) at RT was added LiBH4 (2.0 M in
THF, 10.7 mL, 21.42 mmole), and the resulting mixture was heated to reflux. After 18 hr,
the mixture was cooled to 0 °C and carefully quenched with H,O (]OO mL). After 10 min,
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Met hyl () -4-(4-hydroxyphenyl)-3-(thiazol -2-yl)butanoate was resol ved into
its enantionmers using the follow ng conditions: Daicel Chiralcel
Ql[err] colum (21.2 x 250 20 nm), 20 % et hanol in hexane nobil e phase,
12 m/mn flow(;agt,4g927uv detection at 320 nm 25 ng inj %tmggg,osgﬁ for
met hyl (S)-(-)-4-(4-hydroxyphenyl)-3-(thiazol ) but anoate =

mn; tR for met Mg migwie V(aﬁyxtm'eamgyéf%@xsﬁé%mp élg'etcmlarzqmorgemyw)tbm am;at e =
17.2 mn. dried over MgSOy4, ﬁltered and concentrated under reduced pressurdXf €par ati on 27 25

HPLC separation of t §,
() -4- (4- et hOXyphen%kl? %’% 9 aS%JQMl’?—d mCHZCl)Z(ErﬁLS) To this was added 4

(-) - 4- (4- et hOX He pp)ox:gle Wéﬁlﬁ abllj:f gm:s attFéI‘ AMgr b4 q'iSl nixture was concentrated under
(+) - 4- (4- et Box ygluesdypressure. The resislu@ivastyiteb up mraolal ix8ide of 1.0 N NaOH andshtdpaled

()-4-(4-net hoxy

enanti omers usi %%?%MPE W%Whﬁ_gué@@ }‘?SV@§ 16&ﬁ91 \‘%g 'm{’celo;g%ﬁ' P col umm
(21.2 x 250 were e Hisesd ﬁnﬂ C?ﬂs,%fﬁ'éd HislsT jeducprhpressure. mlem_s;chw n flow
rate, uv detect |mcmmaag4apnad on silica gel{ 0@ MgOHrih &¢ Ei@A/CHEf 1©give tHaYitle

(-)-4-(4- et hox E@W YERROR 1 n, + for ethyl
(+)-4- (4 met hox);égﬁg%{igz—%gp en % bu%]anoa%“g gsﬁgfmmﬁr?.(@sm )

-78 - Preparation 28
Preparati on of mnet hyI () -3-(furan-2-yl )Prebafadenedr oxyphenyl ) but anoat e 5
a) Methyl 3-(furan-2-yl)acrylate H2SO4 (0.5 ni, 9.39 nmmol e) was
addedtoasolutlon of 3(2furany|)acryllc aC|d (5. 36. 2 mmol e)
in MeOH (30 ni) HEHGsepazation o =pantioniers of methy! ()4 , mﬁ_mbh

was concent r at eghbutariolre r ot avap The resi due was diluted with H20 (100 ni)
and exiracted with ether (2 x 70 nL). The organic |ayers were

conbi ned and was |y with saturated NaHCO3 (30 nL) and H20
(30 nL). Drying ?%g‘fg%@ ('i'ﬁgklﬁy ’°xypE{v5‘H@érﬁh|‘aé?'lzo’ﬂ)baﬁ“‘taﬁé‘“‘i’ pe AR -Gud€4-t he
title conpound (bh4d8fypbenyB8%ghiael-Z2yhiugandatdr own oi I TLC Rf (10%

Et OAc/ hexanes) 0.50; M5 (ES) me 479.0 (3M+ Na)[err]. b) Met hyl
() - 3- (furan-2-yl) - 4- MethypEd§rbrdrepphasyh-drithisee- 21B)butamms(egolwslmns 14. 47
mol e) was adde@naktiombry udit the follxwidg Conditiofs: [Dalcel Chiralel O]J@ cdfmn (212 x BP0l €) in

THF (35 nl) st ] tLon Xt ure was
cooled to - 72% @]’m)ug@z etso é}ﬂq exme?&jf"%&a%lb 'ﬁf‘/mm Tl?r“éra%ey um té"ﬁlabﬁo&g‘ in THF
(0.5 M 26 3‘5%E°“°&3R£‘H'?ﬁﬁ't¥l’ - (xhésf‘*ﬁ @aphqnmk)vﬁ;ﬂhmzqﬂé Weterorlor was
stirred for 15 m:us ;mib;RR foranethyl (R)-(+)-4-(4-hydroxyphenyl)-3-(thiazol-2-yl)butanoate = 17.2 min.

Preparation 27
25

HPLC separation of the enantiomers of ethyl (+)-4-(4-methoxyphenyl)-3-phenylbutanoate

a) Ethyl (-)-4-(4-methoxyphenyl)-3-phenylbutanoate and ethyl (+)-4-(4-methoxyphenyl)-
3-phenylbutanoate

30 Ethyl (+)-4-(4-methoxyphenyl)-3-phenylbutanoate was resolved into its
enantiomers using the following conditions: Daicel Chiralcel OJ® column (21.2 x 250
mm), 15 % ethanol in hexane mobile phase, 15 mL/min flow rate, uv detection at 254 nm,
100 mg injection; tg for ethyl (-)-4-(4-methoxyphenyl)-3-phenylbutanoate = 9.0 min; tg
for ethyl (+)-4-(4-methoxyphenyl)-3-phenylbutanoate = 12.2 min.

35
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solution of TMSCl (4.17 nL, 32.89 mmole) and nethyl 3-(furan-2-yl)acrylate
(1.0 g, 6.58 20 nmmole) in THF (20 nL) was injected, and the tenperature

was allowed to rise to -30 [err]C. After 18 hr, the reaction was
guenched wi t hweae/dg9at ed NHACI / NHACH (30 nmL), and stirring PCT/USR995232
continued to an anbient tenperature. Hg 0,98) was added, and the mxture
was extracted with ether (2 x 70 . conbi ned organic | ayers
were washed with H20 (2 x 50 nL) an dried (Na2S04). Concentration and
silica gel chropepionphwethd (5 RHuran-FlyDc@tipdaxiphenyJiimodtéie titl e conpound
(0.85 g, 93% as a cl ear oiI TLC Rf (8 % Et OAc/ Hexanes) 0.38; M
(ES) me 297 (M + Na)| c) Methyl

()-3- (furan-2- y$))M9f‘h(l@ (IEFVH}’%X'QW@‘H?I ) but anoat e A sol ution of

net hyl () - 3- (f ur an- 23804 (6.5 (-, B0 honold) Ranyddgda b ssiainof §-02- Bx?angl)acﬁmc acid. 99

?Tlmi)e) In CHZC' %d%@%ﬂ@gﬁ%hﬁhﬂp‘%éﬁa&g %as%%g&é h%hu‘i% or%??x{ el 3(():"'§1an

the reacti on wa¥agfaqsetried on the rotayan. [The eesidpe was ‘)‘°d W‘Hb“%Q)( aﬂﬂas stirred
for 10 m n thenexta&edwiRtCaRdr (B BEmD)) The Organic layers Wéravatibinedafd wagéddue was

part 1) oned Jet sl B, Al i (SRS bone sl e

wer e separa nic layer WBs as
35 (Na2sO™4). aﬁﬁﬁd@ﬁﬂn@vgwmaw 8ay9 thetiflegampeund @rﬁétgoéﬁ@p‘hy light ogwn oil:
Et OAc/ Hexanes) TBE R¢ {108 EtQAc/hexahds) €50 MPE@SNeed.023M+ NAPY) as a |ight
yel | ow greeni sh residue: TLC Rf (50% Et OAc/ hexanes) 0.36; M5 (ES) me
542.8 (2M + Na) + - 79 -
Preparation 29 b Methyl (p3-&gmp2rylhfr(4methgxyghepybputanoate

- (di net hy| an$ noSMEDANRI1} inld, agOhmale)Wis-added dlowly to a Aipdiiro ¥QIIenyl g, baitanoat e
a) 1- (D nethyla I t
i m dazol e (1. 63%&;%1‘@@5 %.J%%@Jg? TRrER oo 2t R0 redhid iy Hes (3.35
nL, 24 mol e), f??ﬂqdé%éé %‘ya"eflﬁ?é?‘fﬂ?l°£f‘ﬁ"}?8‘§tmbrwimag%ww&ede('2T§§(%EM 20 10
mol e) at RT. AR6.32 mRA13NK6 ninktde)wwax hdded slomly. Tireanion wisatrredtoe] 5 mig) thanar Was

taken up in o0 OPeMEE0R dm AL &.hklkﬂnsqh&wﬂtg@n égﬁ%siylmu%zé ggé gel .

The filtrate was concentr at <
829% as a wih?t emswle) i THIH2P Eéy wag gieqtedy amhwmyfretﬁrﬂwas allowed to risg fo 505

2- (4- Benzyl oxy phgeyig)hr, the rpaction whsnmbdelitdawith samtatell N4 C)/NHL OH 230 mL); sd]ssirignone

gﬁbst Ftuti n'g;\(:(l:?(w(‘jlg &Qtnjigh{o% E&Bﬁgﬂ%&ﬁ é/(ﬁa'am&azo Qd(’é‘?&the 'ﬁ&&gg‘%ﬁ mml e)

for the 2-br omoPHi2SEHY °‘P‘Hé21‘|91“é The combifediorRanig a(ygex/ewasww
prepared as a wh ink) sxdried (a50g)WiCogcenirdtion andgsﬁlca gel chromethgraphat(® Gr ap hy ( 35%

Et QAc/ hexangs) : efAdeRkned davetil tildoinpbllib (0.85 g, 93%) as a clear oil: TLCR¢ (8 %
EtOAc/Hexanes) 0.38; MS (ES) m/e 297 (M + Na)*.

c) Methyl (+)-3-(furan-2-yl)-4-(4-hydroxyphenyl)butanoate
A solution of methyl ()-3-(furan-2-yl)-4-(4-methoxyphenyl)butanoate (0.82 g,

30  2.99 mmole) in CHCly (10 mL) was added dropwise to a solution of BBr3 in CH,Cl, (1.0
M, 11.97 mL, 11.97 mmole) at 0 °C under argon. After 30 min, the reaction was quenched
with MeOH (5 mL). The solution was stirred for 10 min then was concentrated on the
rotavap. The residue was partitioned between EtOAc (50 mL) and 5% NaHCO3 (30 mL).
The layers were separated and the organic layer was washed with HoO (20 mL) and dried

35  (NapSOy4). Concentration and silica gel chromatography (40% EtOAc/Hexanes) gave the
title compound (0.12 g, 15%) as a light yellow greenish residue: TLC R¢ (50%
EtOAc/hexanes) 0.36; MS (ES) m/e 542.8 (2M + Na)*,
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20 c) Ethyl ()-4-(4-benzyl oxyphenyl)-3-[ 1 .

- (di met hyl am nosul fonyl )i m dazol - 2-yl ] crotonate According to
the procedure of Preparation 16 (b), except substituting 2-(4-

benzyl oxyphenyd besdsoj7l- (di met hyl am nosul fonyl )i m dazol - 2-yl ] ertd'lwngmszg2564

ng, 1.41 ‘mmol e) for the 2-[4-(benzyl oxy)phenyl] -

1-(thiazol -2-yl)ethanone, the title conpound (589 nmg of a m xture of
olefin isomers, 89% was prepared as dhepratiogz? oi| followi ng silica gel 25
chr omat ogr aphy (35% Et QAc/ hexanes): MsS (ES) mle 470 (M+ HJ[err].

d) Ethyl : : : .

()-3-[1- (di met hEFER3E ‘ £PNAY s xyphenyl ) but anoat e
According ta& tf‘ig_@&mmam_mmepar atl on 16 (c) except substituting ethyl
()-4- (4-benzyl oxyphenyl) 3-[ 1

- (di et hyl am nosul f onyl )i mi dazo ?écr otonate (589 ng, 1.25 30 nmol e)
for the ethyl (%- 1403["&“(‘8%‘2%“5959'3 ﬁ‘i‘fé/ ¥1-3-(thiazol-2-yl)crotonate, the
title corrpoundl‘o(aélsaﬁuagqf iBitaZdle (&3 g [PH @pouie) dn EH,G (0D hrd) sod added VS ( ES)

me 382 ( M + H)étgﬁrd 35 mL, 24 mmole), followed by dimethylaminosulfonyl chloride (2.15 mL, 20
80- Preparati on 30

Pr epar at i on!bf BEPAL) at RT. Afterdly temiztyrswas cancantrated. 1The gesidys WaHaked B8 But anoat e
5 a) 1-(BenzoEWiAaz200-ni-)phd filRrdd4hroeghzaypadofisiiice petl Tistfilaaowas concentrated to
According to thgvm%&deamﬁom @ggaegoamﬂsq%&@soﬁ,a) qué§)q%1%mk +ting
benzot hi azol e 4 for the 2-bronothiazole, the
title conpound (570 ng, 1% was prepared as a pale yellow solid
foll owi ng trit uwa2-{4eBemayloypheaydids-(dihBhylé@hosuifenyBBiidazdl- 2+ylJethanoneH) [err] . 10

22305;[‘ QYL ( % })53t I(‘]benZOAJEgﬁﬁaglto ®e Joéedﬂre@ﬁ?x@ﬁh?ﬁ%h @6( Plafc@k(tl shfsﬁﬁhﬁ’és‘?t te ting 1
i u ituti -
(benzot hlgazol dfﬂE‘) ‘995 \}‘P‘b‘%‘ﬁhéﬁ@ E?t13n f?’é h’@ othiagele. the it g) f or

the 2-[4- co(rrkpeumi;(B@Nyg BF&nwas|picbared ks aawtite sdidyfbljontinpsilcngsl the title
conpound was Prgpahfskrahy gsmmwe/ﬁex&% mmbﬁ&e@ommws The crude
product was used w t hout rther purification. c) Ethyl

()-3-(benzot hi azol - 2-yl ) -4- (4- benzyl oxyphenyl ) but anoat e
20  ¢) Ethyl ()-4-(4-benzyloxyphenyl)-3-[1-(dimethylaminosulfonyl)imidazol-2-yljcrotonate

According to the procedure of Preparation 16 (b), except substituting 2-(4- -
benzyloxyphenyl)-1-[1-(dimethylaminosulfonyl)imidazol-2-yl}ethanone (564 mg, 1.41
mmole) for the 2-[4-(benzyloxy)phenyl]-1-(thiazol-2-yl)ethanone, the title compound (589
mg of a mixture of olefin isomers, 89%) was prepared as an orange oil following silica gel

25  chromatography (35% EtOAc/hexanes): MS (ES) m/e 470 (M + H)*.

d) Ethyl (&)-3-[1-(dimethylaminosulfonyl)imidazol-2-yl}-4-(4-hydroxyphenyl)butanoate
According to the procedure of Preparation 16 (c), except substituting ethyl (+)-4-
{(4-benzyloxyphenyl)-3-[1-(dimethylaminosulfonyl)imidazol-2-yl}crotonate (589 mg, 1.25
30  mmole) for the ethyl ()-4-[4-(benzyloxy)phenyl]-3-(thiazol-2-yI)crotonate, the title
compound (436 mg, 91%) was prepared as a white solid: MS (ES) m/e 382 (M + H)*.
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Et hyl ()-3-(benzot hi azol -2-yl)-4-(4-benzyl oxyphenyl)crotonate (1.59 mol e,
crude) was hydrogenated (50 psi H2) using 10% Pd/C (1.00 g) in 1:1
Et OH/ Et OAc (20 niL) 20 for 5 hr. The m xture was filtered through a pad of

cel'ite, and twe 9%/ud9eT at e was concentrated. The crude recrds®/iosss used
Wi t hout further purification. Et.h :
()-3-(benzot hi azol - 2-yl ) - 4- (4- hydr oxy anoat e To a

solution of ethyl ()-3-(benzothiazol-2-yl)-4-(4-benzyl oxyphenyl)but anoat e

25 (1.59 mm|ﬁegaﬁﬁ&d@f)etﬂyp(;%@%En_&&hi%l—ﬂh))-@@-ﬂﬂmiﬁmeﬁggﬁaﬂmﬁg 3 [err] CEt2
(1.95 nmL). After r, additional BF3 [err] CEt . m.) was
added. After another 18 hr, the m xture was cooled to O [err]C and
careful Iy gdenchdeBenzothiazalt iyl détbetarioophenyighanesul ting mi xture was
extr a% g& W th CH2C iechrding todRe %j&u%??ﬁ%ﬁﬁ?@igﬂ@@(a@reg&gi SbtiAYIRE &n%l('iji@zoﬂ:“ ed
over n cen : e res e was chrongl.ogr ed on
silica gel (30‘5&%&6&?‘%?&\9%&%‘%zﬁomm{b‘f’??t’#‘ﬁgﬂf ?WP@“@E%&%SP@W ny, 72%
over 3 steps) axeparefl ennpaldBlIOESHlidfplovdugtrifupation with hexaids] MSI(ES) m/e 360 (M +
- 81 - H)*+, Preparation 31
Preparati on of et hyl
()-3-(4-nethyl thiazol -2-yl)-4-(4-hydroxyphenyl ) but anoat e 5 a)
2- (4- Benzyl oxy gl (1)43-(bdnzathiaagit2-yi)-atbbenzyl plyplaniibarcsprate _ _
Actc?]r IOllt Rg toI t heopr2 q&&&u;g;@%e Erro@efaafe%]ff’ﬁﬂ}ra:]tﬁm(zlélb),& eRbstiviRs 1 th uti _ngl 4-
nmet hy i azol e 21 m 2. mol.e) for e 2-hronothjazo itle
conmpound (303 °“Z°dl‘ﬁgg,]'2 53 (Wgzyﬁ?")éﬁ'%ﬂ’g?fd?g°"§ (g{&“@’ yg+ T"B\RJ"’&S’F %hag’f[%l | owi ng
silica gel chr dbezpigxaptepyl(-15iazol-2-ylethp@he./theetitk rempound/Bas(prePpredisn BiRvhrg M +
H[err]. 1015 of oleBh is6mBX! The crude product was used without further purification.
()-3-(4-nethyl thiazol -2-yl)-4-(4-benzyl oxyphenyl)crotonate
According to the procedure of Preparation 16 (b), except substituting 2-(4-
benzyl oxypheny | 9)-Bthyl 4£)ri (bnyzothinzel 20y1)-2-(4rbepex | oreyplrmgD 80 0atery, 0. 93 nmol e) for
the 2-[ g- (ber%zuyhQﬁ))&@&%bﬁiahollz.;(lf-b.kzﬁgéahylgxyldﬁe_}\ﬂ‘ié?a&%‘%1.sd ffofel t1 €
conpound was prepared as a m re. . 0 [ QIer S, crude
product was usecd"l‘)‘%iS YFFJH?'QFWF%#) P;Sl#?gfuf‘(?%lﬁ?”gh%(p“g T BioHRDAL (%iml‘)

20  for 5 hr. The mixture was filtered through a pad of celite®, and the filtrate was

concentrated. The crude residue was used without further purification.

d) Ethyl (+)-3-(benzothiazol-2-yl)-4-(4-hydroxyphenyl)butanoate
To a solution of ethy] (F)-3-(benzothiazol-2-yl)-4-(4-benzyloxyphenyl)butanoate

25  (1.59 mmole, crude) in EtSH (1.95 mL) at RT was added BF3 - OEt (1.95 mL). After 48

hr, additional BF3 - OEty (1.95 mL) was added. After another 18 hr, the mixture was

cooled to 0 °C and carefully quenched with saturated NaHCO3. The resulting mixture was

extracted with CH,Cl> (3 x 25 mL). The combined organic layers were dried over MgSOy4

and concentrated. The residue was chromatographed on silica gel (30% EtOAc/hexanes) to
30 give the title compound (391 mg, 72% over 3 steps) as a foam: MS (ES) m/e 342 (M +

H)*.
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c) Ethyl ()-3-(4-nethylthiazol-2-yl)-4-(4-benzyl oxyphenyl)butanoatc
Et hyl ()-3-(4-nethylthiazol-2-yl)-4-(4-benzyl oxyphenyl)crotonate (0.93

nmol e, crude) was dissolved in MeOH (10 nL), and magnesi um tur ni ngs
(113 ng, 4. 652,),;?@ J were added at RT. After 18 hr the gj S
poured into 10% H (“1?2(75 m.) and extracted with CH2O 2 ??’QE%@S%?)
The conbi ned organic layers were dri ed Preparation§5J err | and

concentrated. The residue was used in the next step w thout purification.

d) Ethyl ()-3-(4 t anoat e 25

To a sol ution t 4 2 > hja & utanoate

benzyl oxyphenyl ) but anoat e (0 93 mmol e, crude) in EtSH (10 m.) was added BF3

[err] CEt2 5 (22{4-%9nz5}19)(yp’1\5nyBT1 (ﬁﬁétmmﬁﬁl-bfynetmb& BF3 [err] CEt2 (1.00
m.) was added. Afte g hh; VY?Z cool b 00 and

careful |y quenched wifPr 8% g} tpé%fe‘mé?-ﬁr?&ep”ﬁ%‘ @Lﬁxfelphsd‘ sttoting fi xture was
extracted with @ﬁﬂ&ltﬁ_’iaZ(OB (R.2pBLn2.34 miple) fovtht ?-hrediotiageleithe titlagemppund(3e3 dr i ed
30I (g\éoe/r MySO4 ﬁls%)Qm ﬁbxraiedpaltfyeno{wﬁsﬁhfu??mgss.mrexr%ﬁo?gg RPS 1@;8(;"'061
ge 0 n itle conpoun o over
3 steps) as a W%(Sélé%f”?e% W(E%S)m%ﬁs\é%@%)%ﬁe 292 (M + H) .

- 82- Preparation 32
Preparation of rwtdawh +g-b‘tzt-(n’lrhbbﬂdE&KY-Dbﬂleémﬁoiﬁheﬁmb%&Ha@é(yCar bonyl)

1. 3-oxazol -

4- Br ono- 1- ( t riisopr o OyFs ‘P%P@W%%ﬁ"ﬁ%?‘fg wSphration 16 (), excep{ Fbstitutpeditton of
4- br onophenol  ( 2e@glogypheyhSia(4rmashydthiaral-2cgthadione (3ODME0)93 amale) for the 2-[4nas
added i m daz ol e (selazﬁzxygahe -11@nisaapd- %ema‘na{el et clamp&fna WaORERRNIaS b InWrure

chloride (3.7 xture was dil uted
W 120 (50°mLyt gt e TE GRSt v el BB S The Conbi med
organic |l ayers were dried over MgSO™4 and concentrated to give the
title compound (c4.Ed! @)-3%0a0%ny Rifiazdl-2yB-AL(4-BérlzylddYpRddy Biktanbiie d wi t hout

gur7llf I( g at !]OE 6[ err] H%Nﬁéggé)«m%waz = -y% 4|Ig§" Een%ylwplzgeﬁl?digowe (8 Qyzle_lglo?e, b)
Met hyl () - 3- car (o) wasdipsclvedin MG%MWP%% e RN MARTYINESh 1 g 4165 mmole)

Accor di ng t ot havdad faaarid RE. AfteI3aP the Atikt0r widpoulR)l it BERTI @SR hddut | ng
4- bromo- 1- extracted with CHyClp (3 x 50 mL). The combined organic layers were dried over MgSOy4

and concentrated. The residue was used in the next step without purification.

d) Ethyl (#)-3-(4-methylthiazol-2-y1)-4-(4-hydroxyphenyl)butanoate

25 To a solution of ethyl ()-3-(4-methylthiazol-2-yl)-4-(4-
benzyloxyphenyl)butanoate (0.93 mmole, crude) in EtSH (10 mL) was added BF3 - OEty
(2.29 mL) at RT. After 24 hr, more BF3 - OEty (1.00 mL) was added. After 72 hr the
mixture was cooled to 0 °C and carefully quenched with saturated NaHCO3. The resulting
mixture was extracted with CH>Cly (3 x 25 mL). The combined organic layers were dried

30  over MgSO4 and concentrated. The residue was chromatographed on silica gel (30%
EtOAc/hexanes) to give the title compound (216 mg, 80% over 3 steps) as a white solid:
MS (ES) m/e 292 (M + H)*.

-82.



(triisopropylsilyloxy)benzene (2.19 g, 6.66 nmole) for the 4-bronoanisol e,
the title conpound (2.24 g, 85% over 2 steps) was prepared as a clear
oil: IHNW (300 MHz, cbA 3) [err] 7.01 (d, J =6 Hz, 2 H), 6.80 (d,

= 6Hz, 2 HWO39%8R2(s, 3 H), 3.05 (m 2 H), 2.65 20 (m 1PENUSBO&D2(m 2

J
H, 1.21 (m 3H), 1.09 (m 18H). IF ag!i 3%
()-N-[2-14-(Triisopropylsilyl oxy)benz bonet hoxy) propi onyl ] seri ne

benzyl ester To a solution of rret hyl

()-3-carboxy- 4-ppa h bSadliyD phi4s xyphdph :

mmole) in dry (anoatrrL at RT was added serl ne benzyI ester

hydr ochl ori de ( 3.04 mmole), HOBt (411 ny, 3.04 mmole), Et3N (1.06

m., 7.60 5 nmol e) and EDC (583 ng, 3.04 mmole). After 18 hr the

M xture was congesBfoaloetridpeopylsilyloxyltendentie was chromat ogr aphed on silica
gel (80% Et OAc/ hexa 0 C}.% W as a
pal e yell ow oil: nf uﬁ?%ﬁ/% ﬁﬂhuo erft 1563!6’9% HH% bﬁﬁéﬁp@)a

()-3-]4- (benzyl yg@yaéaqdb@mqalf7g, Iamql fgl]cwe]j_bmr[xwpropylsdyl chloride (3.71 .
(triisopropyl simy| meapnhaé)y A RueahiRture was diluted with HyOl B0@nL) @hd ¥xtridtedOf

()-N-12-14- Q(S ri| ﬁ]’? l?exgrpe%[ st ‘}SYm@X 3@\? & Q!rszrlelé f %ami Igéﬂs were d):)Led Af’é’e' rm%%o anij n dry THF

(carbonethoxy)proplony Seri Ne” benzy
(10 nL) 35  waeonganaled Bgivgaheditle é%ngQ‘?t’d @092 Q%) as azeeanwbwbl)vh wmewl t he
m xture was heatiibut gurifiefdonx JH NMR (306\MHRJ CICIRY 5 1.5%e(d/0 X6 HE,@ Hy6.7c@0) 26l t 0 RT

and concentrate e
- 83 - ﬁz 21;% lize@fgﬁg‘t grapheld) on silica gel (35% Et QAc/ hexanes) to
give the title conmpound (633 ny, 78% as a clear oil: M5 (ES) nie 554

E;\/I ;— I[-l) [ (e[)r s I b) Methyl (&)—3-M)%chyl4-f4—(tﬁisoproPyLulyloxy)phenyl]butanoate
4- (benzyl oxyca
(triisopropyl gl | yl>lox§ c%ﬂerlﬁ t? jhggliog‘%lggeg)#%p%“m 4§ Eb'/)1 exce%tlsubsntutmg 4-bromo-l-
net hyl ()-3-[4- tﬁemgmgﬂxﬂewm?m §2.1P g30-6fcmmele) figr the ¢bjomparisple, the e
(triisopropyl si tgdpaxe;u)(pheg,yds]yMtemw)eva(eﬁaaams akleddoirmiel NMRIi(F0OGTL] 2 (6

) at 0 [err] Copeyoy 740ty gd@‘%ﬂ PRclef(d 9= %z,%ﬂf§6?ﬂ05§}’365(uﬂ| PHRIESY 4

bronotrichl oro

to wvarmto R afmiHdd W@/&Ir)n’e%‘ (maflef 03 @0 48HY he 10  nixture was
concentrated. The residue was chromatographed on silica gel (20%

Et OAc/ hexanes) to give the title conmpound (427 ng, 68% as a clear oil: M5
(ES) me 552 c) (+)-(N\9{2-|{4-|(-'|)‘rﬁng;prqpylsnlyloxy)benzyf])B (masedmpeithoxy)propionyl]serine benzyl
()-3-[4-(benzy| esta¢car bonyl ) - 1, 3- oxazol - 2-yl ] - 4- (4- hydr oxyphenyl ) but anoat e
() 3-[ 4- (benzyrg as %%%10'118 on Etf rger{‘ﬁ&g'ﬁq caﬂ)o:ﬂ- -[4-(tr[uiopropylmlyloxy)phenyllbutanoate
(triisopropyfsiKk Qﬁ()ﬂ)%h@?ﬁh)]"b@‘b’%@@m@? Triypas added seripgbeneyl estar dry THF (5
m) at O [err] Chydrocmonw@oaﬁlg@:bzlamﬁak)unonmmf mg,BA ol .66 M., 726016 i,

1,10 ol o) A Let0d 8 EbRGoes . oAbl ot b LER L LoR B 56 1PHC

(10 nL) and extra
residue was chromatographed on silica gel (80% EtOAc/hexanes) to give the title

compound (834 mg, 58%) as a pale yellow oil: MS (ES) m/e 572 (M + H)*.

30
d) Methyl (1)-3-[4-(benzyloxycarbonyl}-1,3-0xazolin-2-y1)-4-[4-
(triisopropylsilyloxy)phenyl]butanoate
To a solution of (1)-N-[2-[4-(triisopropylsilyloxy)benzyl]-3-
(carbomethoxy)propionyllserine benzyl ester (834 mg, 1.46 mmole) in dry THF (10 mL)
35  was added Burgess reagent (417 mg, 1.75 mmole), then the mixture was heated to reflux.
After 2 hr thc mixture was cooled to RT and concentrated. The residue was

-83-



mL). The conbined organic |ayers were dried over MgpSO4 and concentr at ed.
The residue 20 was chromat ographed on silica gel (40% Et QAc/ hexanes) to
give the title conpound (268 ng, 88% as an off-white foam M5 (ES)
me 396 (M + K &yds

Prepar ation 33 251’27 Preparation of mnethyl PCT’US99/°5232,

() - 3- [ 4- car boxy chrorgatpgraphed orpsikida|gel{3 %4 E{OAclhgxahesd tolgjMe shrititle pampoust (633 mg,

2-vl]-1 -ethoxylpheildeidinMSUES) m/e 554 (M +a3)+ Met hyl

()-3-[4-(benzyl oxycarbonyl )- 1, 3-oxazol -2-yl]-4-[4-[2-]6-

(met hyl am no) pyridin-2-yl]- 1 -ethoxy]phenyl]butanoate 30

D1 sopropyl aZd) MRIHALAA Bekiokfealionyibt Aouali s added Lo a solution

()-3-[4- (bengyl gironsenybilyioyrhesylpyaneste 5 v | | - 4- (4- hydr oxyphenyl ) but anoat e
(268 my, 0.68 Ferpbaition BF meéthyl (1 HigH(bemiyioypaybiongl)- 013-3xazblin- aqum (207

1.36 | ridb¥topylsilylox e e
ghydrousmTTaFe% (riBH pyl 1 })ISH M HMA&&QQ&B%Q?M%EZI Wc&écﬁl%ﬂﬂlg L) dwgr o

RT as the bath wé?— ﬂs- r??“f"lﬁ‘ée)r@‘{“tff’ey Wa%mteaﬂ%rﬁfthaa@élwzagt and
the residue was léﬁnmmaw o'ljreaquhtgct vas alinviell pawage to R B hdHatbAerhal. UFRE)S Hréhegl Ve
the title 10 npQER M néeABled The fedifle PR cRromhBEiphSd dn snlh@gél@lﬂ e 530 (M+

E'g [ K’/{s{ ]hyl ()-3- F P%CQFBW to glvc tge l‘é[}gﬁglpOﬂ?d §4|27 513,16&%[) 8sa clear oil: MS (ES) m/e 552

[ 6- (et hyl anmi no¥MyH)di n-2-yl ] - 1- et hoxy] phenyl ] but anoat e
A m xture of nethyl

()-3- [4(benzy| oxa ol - 2- [ 2-]6-
(met hyl ami nog pyri %‘Cﬁylgggﬂ“)'(biﬁzy 1oF¥58; %yaﬁeﬁdﬁ%a'tgﬁrf’o(é'thédrf”%he“%’éb““@"%% mol e)
and 10% Pd/ C ( 10®a spiption pf et ()3 -[H(henmdoxychetonyll & Brakazal-2-A)- x-wacuurﬂ N2) ,
Fn hi?u\rNgs wgts l ][Iregglrsompybsnylsw)phemﬂ%ndal% dhahd Q?ﬂm%ﬁﬁg Cyg%%l:e(ﬁﬁ ‘zt d t(r) tg|h3e
the title conpolnt %? ‘%‘f Efﬂg’%@% %F\g\mweffgo'ﬁﬁn] ipmmole). AfgrQhrihee 440 (M +
H[err]. 10 mixture was diluted with saturated NH4Cl (10 mL) and extracted wtﬂf@!ﬂ)ﬂl@.ﬁl w015 34

Preparation of mes.hple cG%beed(é alﬂiédiy@%m&%}éd IRPMESdy éﬁ@@&%&trate&sfhe@s:%t hyl
()-3-fornyl (4‘ ution of

t h
methyl ()-42(4- A gﬁﬁ’@ °“:5,98%1%g@%’%ﬁ?‘éﬂ@éf‘@”(%‘é“pﬁ? titlp cqmpound (268
described in Pr E}ﬂa&%)labﬂl of 5whig fagn: gMS (EB oveddo i)+ Hl. CH2Cl 2 (10 nL) was
added oxal yl

Preparation 33

25
2-yl]-1-ethoxylphenyllbutanoate
a) Methyl (£)-3-[4-(benzyloxycarbonyl)- 1,3-0xazol-2-y1]-4-[4-[2-[6-
{methylamino)pyridin-2-y1]- 1-ethoxy]phenyl]butanoate

30 Diisopropyl azodicarboxylate (0.27 mL, 1.36 mmole) was added to a solution of

- methyl (£)-3-[4-(benzyloxycarbonyl)- 1,3-oxazol-2-yl}-4-(4-hydroxyphenyl)butanoate (268
mg, 0.68 mmole), 2-|(6-methylamino)pyridin-2-yl)]ethanol (207 mg, 1.36 mmole), and
triphenylphosphine (357 mg, 1.36 mmole) in anhydrous THF (4 mL) at 0 °C. The mixture
was allowed to warm to RT as the bath warmed. After 18 hr the mixture was concentrated

35 and the residue was chromatographed on silica gel (50% EtOAc/toluene) to give the title
compound (284 mg, 79%) as a clear oil: MS (ES) m/e 530 (M + H)*.
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chloride (0.24 nL, 2.75 mole) and DVF (1 drop). After 1.5 hr, the sol vent
was renoved under reduced pressure and the residue was azeotroped
fromtoluene (2x). The crude acid 20 chl ori de was dissolved in acetone (2
m.)} and the 5&9?9?{&5@ was added dropwi se to a rapidly Si)t{'/bkﬂ%szsz
suspensi on of (P BP%ZCUBI-M (1.14 g, 1.89 mmole) and Ph3P (0.99 g, 3.

nmol e) in acetone (4 nmL.). After 1h at RT, the reaction mxture vvas
filtered through M&M} t-@-a [afédrboxy 1,3-okd261-4-§15- 4 84-[ PR meM§lamitoipyBin2iypsied Wit h
Et OAc. The corrb % “a%OJtI trates were concentrated to give a

yel | ow resi due.® Pléeln romaet ography on silica gel (6 nmplate, 25 20%

Et OAc/ hexane) gave tahgidhird &ﬁn&mT?@Bqd _(bedz &y&)rbc% 3Cdx§£yi 2%%14 4l[8%d.] H NVR

300 MHz, 3 er.r, , 6.84
Ed J=8.6% ("‘EC‘ESI?',“?"S{.P?@‘"%‘% RA: ﬁ&“"”*’q‘e" ]"“éa’é’%‘e( g g4 i 0% ),
2.70 (m 2 H), PAGE00 ohg) in EtOH (BmB) w.deoxpigenated (3 x vacuum/Nz) thier) widstitrgd
E % ef’r ]( ;1 ge]E g(r))riy w; Mlllc»epﬁ?lgl aﬂo&%glﬁe)?’gftgrn%hartthee mixture s @lté‘@& M;dugpa &fd ofiet gyl
Gty e (5 J R MRt RY5 At corgressa RS gy 593 £ Btigefony T
dropwi se addi t i(B8) rof 440 &6 HEDT.on of di met hyl -1 -di azo- 2- oxopr opyl phosphonat e

(0.13 g, O.fy mole) in MOH (5 nL). After. 18 hr at RT, the reaction
was poured into sat. NaHCO3 and gxtract g? with Et20. The conbi ned
organi c extracts were washed with bri ed 35 over MgSHA. The

sol vent was renoved under reduced pressure to give a clear oil. Radial

chromat ogr aphy ®bhaskibh S8maRh (H3- BloAbenzyBaK-FL AR hexanes) gave the title
conmpound . - 85 -

(0.06 g) as a clear oil: [err] HNW (300 MHz, CDC 3) [err] 7.23 (d, J =
8.4 Hz, 2 H5 6)9Methyd (B- ﬁormy!4—(4-®ﬂszmwnyz>bm)moate3 87 (s, 3 H). 3.77 (s, 3
|2'|)0 az 20 (m 1H), Zl‘cﬁéﬁ/gngbn & rhdhyl 2é—5ﬁ4-(n§itho Zv3 c?arbé)xybutan@e (pl%pajrgd dsd, J =
To a sol ut| on quglgpé?nﬂ’ﬁep@qé@ ’%) %5 i\%la){'ﬁ"‘gé){'?éﬁz%‘z%@) M*’é%‘rdé‘?m@‘yf err]C
was added chipride (024 an 256 nmlﬁ;ahd PMFR] (duppetfieok§ be thepblygnewas rdmgued at e
(66 ng, 0.28 M@lae)reduBed pressure srdddhd résidd- vﬁ@aﬁb{)‘opeﬁr&ﬂ "to]génng?tThQ chif 4L the

e v o, I e ier SR Eb Bty e 1 ok D ha Mo soviontasied Grop Wi o PSAR S 1 s om

MeOH (2x). Sat . stiNindGEPensio of RoB)2EWBH NG  1# 851 8 mmalliand Fb3PA§ 98 61278 rapele)

nas ext rgct ed vwntatbtﬁte% Tmrffﬁ)mmﬂ\ér&E\%%ﬁtuWaEﬁﬁ&r&dmgxd&ﬁt‘ébeﬂdW th
rrne an

ver 2804 0 nt S .rennv under reduced
pressure to gi V& éitcdlp asff“’i‘ g rinsed w“pﬁ‘acés‘c \ﬁ%ﬁ%vgaﬁ‘hf%gg?%‘c ﬁy'mﬁwy lica gel (2
mm pl at e, 20% E«tm!rﬂed@rws)a yeltoveresitiue. Radiklehromatographympsiliselsgl ommplatas a
clear filma MEREOH he Mgy gald 6t Gile &o?édndz() i§g)(agacléarn1181ﬁNNH{(3aO ﬂlﬂlz, |‘|) ,

RS TN e e

Preparati on 35 3.65(s,3H), 310(m,2H) 270(m 2H), 238(dd 1=16.8,5.1 Hz, 1 H).

b) Methyl (+)-3-(4-methoxybenzyl)pent-4-ynoate

30 To a solution of methyl (+)-3-formyl-4-(4-methoxyphenyl)butanoate (0.14 g, 0.61
mmole) in dry MeOH (5 mL) was added K2CO3 (0.17 g, 1.21 mmole), followed by
dropwise addition of a solution of dimethyl-1-diazo-2-oxopropylphosphonate (0.13 g, 0.67
mmole) in MeOH (5 mL). After 18 hr at RT, the reaction was poured into sat. NaHCO3
and extracted with Et;0O. The combined organic extracts were washed with brine and dried

35  over MgSOy4. The solvent was removed under reduced pressure to give a clear oil. Radial
chromatography on silica gel (2 mm plate, 20% EtOAc/hexanes) gave the title compound
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20 Preparation of methyl ()-4-(4-hydroxyphenyl)-3-(phenyl ethyl)butanoate
a) ()-2-(4-Methoxybenzyl) -4-phenyl butanoic acid A reaction
flask was charged with diisopropylamne (1.0 mmole, 7.5 mol e), NaH
(60%in mner 0.33 g, 8.5 nmle), and THF (40 mmol e) tirred
m xture was ‘?599’343&% a solution of phenylbutyric acid (1. fgj@sgg mol e)
in THF (10 nmol@)pé grveh clar oil: 'H NMR(E00MHZ GBCRYI7.03)@NT :e&él}nznldmﬁwsi,J-

conpl eted by hggafkpg;{)hgg*i%xi }{5371'7?5 §@1f)|3%($101r1—1)1985w 2}3”5 %k;lﬁ

reacti on was c a sol Ution of exanes
3.0 mol &b %lg(dnhDFQ)“zm}a’é) added. After 15 m nutes at that tenperature
the m xture was heated to 30 C for 15 min. The turbid solution was

cooled to 04 gy %?&BW)@M%%Wmﬁgpengm Matede (1.2 g, 7.5 nmmol e) was added

over 10 mi nut es. rature the mxture was
stirred at RT over nixgrtsolutepef P«%’é%’c“% 0%&855# ggse'BE‘P’GW‘?SC was addeds \pj | g
H20 (50 ni) vvasa sabhdierdlof nidteyl (1)-3t(dmethagydbeabpehtys-gproae €66tmg 028 mnley ic uum

di | ut ed GRS Bt AR P e Wabdn S cn&zdﬁé@fmadmm@ agueous

| ayer was acidif| 3 ngo fed extracted with Et20
(3x30m). T °%ﬁb%b§hmlvﬁa&w %?Vé mdrféaﬂ%s%i presgend MeHgep Was MySOs,
filtered anth ¢ onewnpedftatMeOH@2x) e S4t aHOQ3 Ivas addedo thedesf{due Bndghe d368dps layer as
_a %gl l_OW oi | : Tefs e&ac‘ea @ith%%ﬂ%gc:&ﬂlﬁeh))rggmge?mracts were washed with brine and

()- 1- Di azo- 4- (4drwéf>vﬁ5£{?@$%fhy SORVRLWSHEIPRY PG e pfsseFrgR give 2 clear film. A
sol ution of () Rad{dd ehrahiropeaibe na yiliga-gé (2 memnplhtis 20 % H0D Ac/les anets)(ghvedhapjtle5. 26

Tgolse)mml &) %an% (Iﬁsgxﬂg)%)a cMBFiLh! SANRER Mbd lme)t%dr)naloﬂﬁ%'Jdes %ﬁzwgg .,
concentrat elf | nﬁ)\ragg&ﬂ ?’ﬁé{zrégg\gﬁg%ﬁg §%§Z%P g{& lé? % %‘?@@’ %éﬂdz"é 3N was

added, foll owednby B)GHYE, J& 22HBndtHane (generated from 1- et hyl - 3
nitro- | -ni troguani di ne and NaCOH). The reaction was stirred at RT

overni ght then was concentrated jn vacu to afford the title
conmpound (1.5 g, 94% as a yellow oil: #—R%Jé%#m me 309 (M+ H[err].

10 c) Methyl ()-4-(4-nethoxyphenyl)-3-(2-phenylethyl)butanoate
A sol ution gf SplyelhioRefeam] e+)(dSybrodypRerIBl(Fen}idhyHbdhhda® M., 55.6 nl) was
added to a solution o -

- di azo- 4- (4- nmet hoxyphenyl ) - 3- (phenyl et hyl ) - 2- but anone (0.3 g, 0. 97
mrol ) in MeOH §26)-2(3-Mzthoybenagh<-phomylawtaneinacikhs observed, and the reaction
m xture became bl ac kA kedctfon sk wa’s\t:s@gedaﬁm m.dapmsﬁﬁmﬁ@@@tnm W%Smﬁtﬁé)tﬁd{ to

fl Af t
e sl Pingr PS5 s i i 48 el RSt Eoihpell |
vacuum The2¥ esaddeda sehtion dfphrmditysiciacid §1.23igchS gaiolehind HEL10 inmaldbevetht o a

dry silica gel ﬁxﬂiuté.m?l'heﬁg gencebamt\ﬂgéaﬁﬂrwed(&}?{eaEaQﬁs(nkmamaiuxg&wa t he
title conpou nd Egs "'heéf?cgdnd\yas @?l%is tP % ld gndt a s\éluuon <¥fv n- (ﬂuh (2-g|'l\?1n|?|fex£nes % 0

Et OAc/ hexanes) B
() - 4- (4- hydr oxymiveleyT-§ m@role) wasadded. W1e) Bumninvfesct that temperature the mixturBwaon

tribrom de (1. Ondyted o $04CG215 rilin STRE tnrbil. sGluiidHGHa8 toolrd So GaTiad 4lmedxPRhat | ON

30 . chloride (1.2 g, 7.5 mmole) was added over 10 minutes. After 20 minutes at that

temperature the mixture was stirred at RT overnight. The reaction was kept at or below 15
°C while H»O (50 mL) was added. The mixture was partly concentrated in vacuum, diluted
with water, and extracted with ether (2 x 50 mL). The aqueous layer was acidified with 6 N
HCI to Congo red and extracted with Et9O (3 x 30 mL). The combined extracts were dried

35  over anhydrous MgSOy, filtered and concentrated to give the title compound (1.6 g, 56%)
as a yellow oil: TLC R¢ (1% MeOH/CH;Clp) 0.37.
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of methyl ()-4-(4-nmethoxyphenyl)-3-(2-phenyl ethyl)butanoate (1.0 g, 3.21
nmol e) in CH2CA 2 (10 nm.) at O C under argon. After 1 hr, the reaction
was quenched with absol ute MeOH and concentrated in vacuum
Reconcent r at i omoby48927% ol uene (sever al tinmes) 25 followed bypchysmgssn

hi gh vacuum gavﬁéz%}elolsl L] A’F(4Cmm?oxyp §193z2 9Henylet(l)1/yl) Z%utanaoI?m ol TLC R

(15% Et OAc/ hexa
Preparation 36 30 A spjpwmfa:t:)rzjﬁ rogthaxisbengpl)-4-phenylbutanoic acid (1.5 g, 5.26 mmole)

8 ‘21 Ej %?Loxyb E(ﬁﬁgwtrmm&yl chloride (0.92)mL, 105mmole) The réactxont

oxybenz) i oni rding to
the procedure of’“f—’fé‘ﬁ F‘E}tf%vﬁr@g(h VAESEED mgdu JPFPT iThgrosidue i dstoved
phenyl propi ofi c imER@. 4nd Et3N-easgtdedyfoliaed by excaﬁudmzomﬁh;ane (aeh%atedﬂmmtrn@thyleo%
Wag 70bt ai ned as 33@ro-1-¥igth HYdiﬂb hrd NAOF) Rirhe rd24i b6t/ st B oVerdight then was
()-1-Di azo- 3- (4°?Re°f'ﬁ8>?§b’h YAy ot 'Ble‘}r‘]ezti}ecmﬁp(’b’ IF it @47%) as a yellow oil: MS (ES)
Accordi ng to thep3@ddiuHE . of Preparation 35 (b), except substituting
()-2-(4- met hoxybenzyl ) 3- phenyl propionic acid for the

()-2-(4-net haxyb Ibu ti,tle conpound (100%
was obt ai nelc}(8 EZ‘H*HIW(*&“‘ °f¥f§3"yﬁis (zi’g@yt&&yhg BOAE ] c) Methyl
()-4-(4- et hoxyphenylf\)solyllhleﬁfwﬂﬂmf&?m@é’839mmolt‘—)mthN(SM!GéﬁdiﬂﬂviO t he
procedure of Prepddad i &tidkof @)- x-dawm&u@@bn&,w; Bmﬂme@lahﬂx) 2-GitadoRe @3 g,

LG aror gL ot SIRAR Y Vegi GEMLPRRE ool biohiensa, e acton, |
conpound (80% wastumbe@meé&da@ cglog| X%ﬁ miny the Faggpion was heafed gqeflmy. GAfRf 1 5%
Et OAc/ hexanes) Qi RB8ux, the reaction whs cdlddy RT and filtered through celite®, and the filtrate was
DRI iy foret s )

( 4- met hoxyphenyl d;x glidaegplopluput amheomaéﬂgr aphy(SPheitBshr/hexanes) gave the title compound

() - 4- (4- net hoxy qbe Y3 7%5) 3s 4 Rght yellow oilp TEQR, 3B FIORINeRREH 1S3, the title
conpound (24% was prepared: TLC Rf (20% Et OAc/ hexanes) 0. 33.

Preparation 37
20  d) Methyl (£)-4-(4-hydroxyphenyl)-3-(phenylethyl)butanoate

Boron tribromide (1.0 M in CHCl, 4.8 mL, 4.8 mmole) was added to a solution
of methyl (+)-4-(4-methoxyphenyl)-3-(2-phenylethyl)butanoate (1.0 g, 3.21 mmole) in
CH,Cl» (10 mL) at 0 °C under argon. After 1 hr, the reaction was quenched with absolute
MeOH and concentrated in vacuurn. Reconcentration from toluene (several times)

25  followed by drying in high vacuum gave the title compound (0.7 g, 73% ) as an oil: TLC
R¢ (15% EtOAc/hexanes) 0.26.

Preparation 36
30  Preparation of methyl (+)-4-(4-hydroxyphenyl)-3-benzylbutanoate

a) (£)-2-(4-Methoxybenzyl)-3-phenylpropionic acid
According to the procedure of Preparation 35 (a), except substltutmg
phenylpropionic acid for the phenylbutyric acid, the title compound (60%) was obtained as
35 . yellowoil: TLC Rf(1% MeOH/CH,Cly) 0.38.
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20 Preparation of nethyl

()-4-(4-hydroxyphenyl)-3-cvcl opr opyl but anoat e a)

()-2-(4-Met hoxybenzyl)-2-cycl opropyl acetic acid According to
the procedur ewghok¥ogparati on 35 (a), except substituting 25 p~rusoosnsas

cycl opropyl acetic acid for the phenyl butyric acid, the title corrpouncf (60%
was obt ai ned as yellowoil: TLC Rf (10% MeOH CH2Cl 2) 0. 42. b)

()-1-Di azo- 3- (& mﬂthbbayqamxyib:)w@plwglb O{ieapy)2-Rndatieanone

According to the pr Qe ﬁ iﬁ&@&?é do(g 051 3@ la)) exceg?sdlg?mlﬁmg -2- Ht i ng
o

()-2-(4- 30 nmet hoxy nzgy acet|
() - 2- (4- et hox;?}f&ﬁixhew PhC"Y‘Pmrﬁw&ﬁ%fr th‘h%"? & ("awpthoxybmlkwmpmm:c( 100%)

was prepared ascid, tijlecoropvund (100 Bvdskbhined & yellow oil: IEEEMu/k 28D (M L-IH)*F,

c) Methyl ()-4-(4-methoxyphenyl)-3-cycl opropyl but anoate 35

According to the r}wiedure of Preparat| on 35 (c), except substituting ()- 1
-di azo- 3- E\% HastrpsteapphenyD3chepzyBmepape. 2- but anone for the ()- 1

- di azo- 4- (4- met hoxy plenndihg te Bhe procedure of Preparation 35 (c), except subsntutmg (#)-1-diazo-3-

Wa§8 p; epar (4-methoxypﬁe91Pﬁ @XE@%}])’&%M%WQHE?EQ Pﬁ (5& aﬁ? 4"((% &%’ ﬁ gg aﬁlgg;%)

0. 21. 96 ?*ﬁ%’tﬁﬁﬁ}ﬁ%% "tﬁw(ﬂaﬁ}wﬂmmm{ )-@seveqmepwghumamat e 5
Accordi ng to t femprBORE% EoDAPegpas)dtizon 35 (d), except substituting
met hyl ()-4- (4- met hoxyphenyl ) - 3- cycl opr opyl but anoate for the nethyl

()-4-(4- rrethoxy Q yl et hyl ) but anoate, the title
compound (20% gg@r%# &KéaY%{%xyahegvﬁaﬁew'bvym wfilm TLC Rf (10%
Et OAc/ hexanes) 0. 11Accordif) to the procedure of Preparation 35 (d), except substituting methy!l (£)-4-

Pr epar at i 01538 (4-methoxyphdny B ib9An&ie EldWih .
4- (4 hydr Oxyphé met O)gp ?ﬁ ﬁzty but rén;at t ethyl (+)-4- (4 phenyl) 3-(2-

4- ( 4- et hoxyph@ﬂ%}l'ygfthgl)‘?%‘i"ﬂ%}/‘f the tlﬁ'ﬁf’%FPRﬂ’él‘Ede(z‘i@ was P"’Pa’ed TL f42%kispensi on of

NaH (60% in m Ee&Ad/hesares) 0331 g, 54 nmole) in toluene (40 nl) was
added triethyl phosphonoacetate (11.1 g, 49.4 mvle) in toluene (50 ).
The reaction was stirred at RT for 20 mn, then a solution of

4- et hoxypggnyl acetone (7.4 g. Preparation 37

Preparation of methyl! (+)-4-(4-hydroxyphenyl)-3-cyclopropylbutanoate

a) (1)-2-(4-Methoxybenzyl)-2-cyclopropy! acetic acid
According to the procedure of Preparation 35 (a), except substituting
25  cyclopropylacetic acid for the phenylbutyric acid, the title compound (60%) was obtained
as yellow oil: TLC R¢ (10% MeOH/CH,Cl5) 0.42.

b) (1)-1-Diazo-3-(4-methoxyphenyl)-3-cyclopropyl-2-butanone
According to the procedure of Preparation 35 (b), except substituting (¥)-2-(4-
30  methoxybenzyl)-2-cyclopropyl acetic acid for the (+)-2-(4-methoxybenzyl)-4-
phenylbutanoic acid, title compound (100%) was prepared as a yellow oil: MS (ES) m/e
245 (M + H)T.

¢) Methyl (3)-4-(4-methoxyphenyl)-3-cyclopropylbutanoate
35 According to the procedure of Preparation 35 (c), except substituting (+)-1-diazo-3-

(4-methoxyphenyl)-3-cyclopropyl-2-butanone for the (+)-1 -diazo-4-(4-methoxyphenyl)-3-
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44.9 mole) in toluene (40 nL) was added dropw se. The reaction was heated

at reflux for 5 hr, then was concentrated. Flash chromatography on
silica gel (5% Et OAc/ hexanes) gave 20 the title conpound (1.0 g) as a
col-orl ess 0i lyo dd/4s08¥ (5% Et OAc/ hexanes) 0. 23. b) Etgdtusessosas

4- (4- hydr oxyphenyﬁ)-S- met hyl - 3- but enoat e According to tzhe

procedure of Prehseylethylb?b@anopel the titlk cemprourd (68%) wastpraparedasaslightly(y4llow film:

met hoxyphenyl )ﬁcngt(m EAeamneabelfor the nethyl

()-4-(4-net hoxyphenyl)-3-(2- 25 phenyl et hyl ) but anoate, the title conpound
(34% was prepared as a colorless oil: TLC Rf (10% Et OAc/ hexanes)
0.13. d) Methyl (j14el4thpdrpxypheny)-doiglenserydutandatest r at e net hods f or

preparing tBe bi ol 0Qiceddihy/todld frakBdure of PrepaiidhIsnals exeépt kbstitutind eyt @y-4f r om

:Dpég;?g?: g;g ¢ ?%%H:Q)gy%hgnlflﬁg-c%glogrggy%ultaplgaqe fo:n thcta ggth%QiH-t&r%&H&y&%nyl)-3—(2-
89 - phenylethyl)butanoate, the title compound (20%) was prepared as a slightly yelomafiim:e 1

Preparation of TLCRg(10% EtOAc/hexanes) 0.11. _ _
()-3-phenyl -4-[4-[3-(pyridin-2-yl)am no-1-propyl oxy] phenyl | but anoi ¢ aci d
5 a) Ethyl ()-3-phenyl-4-[4-[3-(1 -oxopyridin-2-yl)am no- 1

- propyl oxy]}®henyl ] but anoat e Preparatign 38opr opyl azodi car boxyl at e
(0.44 nL, 2.25 mmol e) was added over 45 sec to a sol ution of ethyl

()-4-(4-hydroxyphenyl ) -.3- vl ut anoat.e, s 1.5 mole), 2-[(3-
hydroxy- 1 -pr )ipe ation of eth 4?— L Qrozc henE r('\A{ : IL’cr:qi)a,tt: 2.25 mol e), and
tri phenyl phosphine (590.2 ng, 2.25 nmmole) in anhydrous DVMF (22.5 nL) at O

[err] C under 1Qy Eti/l 8@ methbgphenlh3uneal-sbiemvateas kept at 0 [err]C for 10
mn, then war me

to RT..After - r.. ,t.he.reactj.on was
concentrated and t hgmraég‘"ipﬁ"lfg’ "\R/égal? gﬁé &g H{efag?’}é& 1 %‘{ ')‘(‘f/]tfie'ﬂé‘guef’?&‘t)o.ml‘)
Silica gel chrovasedisd sisthyl phyprbgncaetate @ .Oacd9-4mmele)dngole®-SCRE).3Thegave t he
title CONpRUBwisARed/at RT for®8 Wi, @fn @ solitloh @94-iethoxyphdnyREetdn219.4 g,

MeOH CHO 3) 0.4, [err].H NVR 2 . 3) [err] .8.1 J =
65 15 by, 1 50 mEbBLBIR o mt vheided it iy %f‘*gwlsfe%gdl b rg 5,
(d, J = 8.6 Hz,3r thgn was corgeregted.) Flashghpmatpgraphyiqp siliga g (S%BtOAg/hexageshgave . 5 Hz,
1 H), 6.48 20 the title compound (1.0 g) as a colorless oil: TLC Rf (5% EtOAc/hexanes) 0.23.

b) Ethyl 4-(4-hydroxyphenyl)-3-methyl-3-butenoate
According to the procedure of Preparation 35 (d), except substituting ethyl 4-(4-
methoxyphenyl)-3-methyl-3-butenoate for the methyl (1)-4-(4-methoxyphenyl)-3-(2-
25  phenylethyl)butanoate, the title compound (34%) was prepared as a colorless oil: TLC Ry
(10% EtOAc/hexanes) 0.13.

The following compounds illustrate methods for preparing the biologically active
compounds of this invention from intermediate compounds such as described in the

30 foregoing Preparations.
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6.59 (m 1 H), 3.90- 4.10 (m 4 H), 3.50 (q, J = 6.5 Hz, 2 H), 3.25 - 3.45

(m 1 H, 2.85 (d, J =7.4 H, 2H, 2.50- 272 (m 2 H, 2.05 -
2.22 (m 2 H, 1.11 (t, J =7.1 Hz, 3 H; M (ES) me 435.1 (M +
H[err]. 20 b) Ethyl ()-3-phenyl-4-[4-[3-(pyridin-2-yl)anino-1

- propyl oxy] ph¥eppRiset anoat e A mixture of ethy|PCT/US99/05232
()-3-phenyl -4-[4-]3-(1-oxopyridin-2-yl )%&

propyl oxy] phenyl ] but anoate (445.7 ny, I mmol e), cycl ohexene (1 nL, 10
mol e), 10% Pd/C (110 ng, 0.10 mmol e), and isopropanol (10 nL) was
heat ed at ref| uteparution ofd® nyl-4-[4-[3-Afvtigin-23 NaminosTegr t adi's

added. The m xture was heated at reflux for another 25 20.5 hr, then was
hot-filtered through celite err}[ The fjilter pad was washed with hot 1:1
MeOH CHO 3, Sanc tHiey! €rimrhamer4l#11Haxeryridiarzy! e RS aphepP YRR e vias
reconcentrat ed fromuibpiegyRazotiib@boxyae (0.4 ehEX 5giragid)eds addedovet £55egwla (5%

MeOH/ CHC13 9
col orl ess 2)| | : E&B&ﬂ}?@&%%ﬁyﬁ%&@? l,{gig%&%ﬁ% (é&% %%mﬁ&o 3)
[er r] 8.02 - 8.Mhygrogyn!-piopyhaminolpyyidine-N-oxdde (378.53p8, 2.23 mppole). anys - 7. 32 (m 5
H) , 94 ( d J wpkkn@pldgphing (590,2 rag, 225 (miinole) irranBydbousiDMFA228 mLHatHOC-under 60
I(-l)m 3 4 8 (q (53 9 z(rgun ‘Jl'h%ye% ﬁzméonhgat&%pt fobe f% 18 l? Hen L’va{g/armgd é%’l‘l A:hQ.r 3T 74 4
Hz, 2 H) 1 2 50 hr, the chuewaszcopﬁentrged@@d the residue w? rg_cgnc(emmeg f;q)n xyfnqs(sﬁ)()t J =
7.1 Hz, 3 H); MSli¢akg®) chf’dnﬁto@ﬂaﬁhﬂ(g(aﬂdem E)QA, thkn 5% MeOH/CHCIl3) gave the title
- 9
()-

) Phenyl %’ sy pyr LI %) aa{euowml T[I)'rcoR { %yf CHC] u]f ;ﬁmRaC| d

A nixture of et M("géj hbil‘@ légfé[:[@ ¢ ByF Wit ¥9 y?/ 52‘??1 ﬁg‘)f“‘ 05 (m, 1

pr opyl oxy] phenyHj, 698 anhba s Hz33H), 6.76¢d. ] 6 86Hzn2H), 6)52 (d, 0= 85,1150k, ( H). 5481, 1.2
mol e), Ty 41%)3903'3%'11%%(1)23%0(9—) % z, 7.5.84. ?&sﬁrlihgrzsﬁd‘& then

was warmed in an_ol C

resul ting homgeﬁééﬁ&“b%éﬁ%ﬂ%@? 331)\973%5 3&?&?‘170@ k(@ i =T1Hg38DeMSt o RT and
extracted with @Spare(d5xM@+H)f. The Et20 |l ayers were discarded. The
aqueous layer was stirred with gentle warm ng under vacuumto renove

resi dual organic t he tered., The resulti ng aqueous
o Ut 1 on e o1 P FEY G SR BBV ok e It o 1|y
adjusted to 5.5 - 6.4 mnitarkofletlyl (§)BephenyFh¢4-[3rCliowopgridie2-yhaminodd for 10 0.5

hr, then the soﬁaoﬁ&u&@a ERTbRELRE mmgcwmmw Eycibhixeht é@mi w&ﬁgﬂ)t :Nt)‘Tog

| ent f H20
conpotind (232, 3?%(11?4%%@'"51015?&8{‘ RGO L) was Rt G PO e PR 1
35% CH3CN H20 céfitredihninmge BI/T (P iighwasddded. Zhﬂmnxpmerwz}slﬂeatmt reflux for noter VHz,
CD30D) [errbs 7. 795 ke t?:et?éas(h&ﬁl&r@thrm%?%&nté@pﬁletﬁlte atTdvas washkf with hot21/1 ( m 5 H,

6.90 (d, 6.50- 6.70 (m
2 H), (4 01 (t, eQH% d egmbufg S ygre (c?ncenjratcd 6Thf rﬁggue yasH)1 3 20 _(

3.40 (m 1 H, obswc@dtebyom@smeduahenms cheonpatagragheal| op siliga @V (5¢ceOH/CHCl3) J =
13.6, 6. 6Hz, 1 Hy, afrorihifltedom §¢332.3 miglz77% éaﬂ cofortd&d ofl: %Qéﬁ}-@w 1.98-2.11

(m 2 1 le 4?2 (Mot EBEL) 55,693 12 (21 fifl 759" 7§83 2ON203

[err] 0.33 Her
30 1H),7.06-7.32(m, SH)694(dI 8.6 Hz, 2 H), 6.75 (d, ] = 8.6 Hz, 2 H), 6.50 - 6.60

(m, 1 H), 6.39(d, ] = 8.4 Hz, 1 H), 4.65 - 4.82 (m, 1 H), 3.88-4.10(m,4 H),3.48(q,J =
6.4 Hz, 2 H), 3.28 - 3.45 (m, 1 H), 2.84 (d, ] = 7.4 Hz, 2 H), 2.50 - 2.62 (m, 2 H), 2.00 -
2.15 (m, 2 H), 1.10 (1, J = 7.1 Hz, 3 H); MS (ES) m/e 419.1 (M + H)*.
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H 6.78; N, 7.07. Found: C, 72.68; H, 6.69; N, 6.96. 20

Exanpl e 2 Preparati on of

([err])-3-phenyl -4-[4-[2-[6-(net hyl am no) pyridin-2-yl]- 1-

et hoxy] phenyl c acid 25 a) Ethyl

()-3-phenyl - }53%9?6 (et hyl am no) pyridin-2-yl]- 1 PCT/USH/05232

- et hoxy] phenyl | D Ut pHBlengl-4-[4-[3-(pyridin-2-yDanidia- b propydpypheytithitomicony | at e (0 44
nL, 2.25 mole) was aggfede QP'/&K ] ¢) 5 gherdyRa -4 13- (9yndm'521 bnifdl1 Of et hy|

E%retdfhglﬁa%ygg;)xy he%&{?’f“‘é‘?ﬁ atfékggoat 8}9(%%°]ﬁﬂgp 8§RESP$T bﬁ&ﬂﬂl"‘&hosphl ne

(590 nmg, THRG niijpdnd HoOr(2 8 iy avap sigred MR T B4 1y, tht_n) watwalndddn ar € harthder N2.
tTge S el !A?}[/Ve?); deih £195 Wd; 22%{ I%ﬂs hr, e rQul{n?grlfo]nganQJus JnQarW Broribdd eautvéggvsalyvglrjgeaa }
chr omat ogr apheo°°8 }{]ﬁf’& eEactep y ’%%‘%“ﬁé&éngge) '235}%‘“? Merediseasdrdo dbrd

(479.5 ng, 76%) aqwerss Bipdravangidred with gerole waingsgsunder| vaculiin@ Rho(mreéxdnﬁl Agiirexanes)
0. 505 1H 6 03 ENVIS £ i) M@ter@qhg}esﬁlﬁﬁg J;ue%\és?éhﬁ)@lpwas stirrdd STRT whil@dhe pH 7 - 2054
(m H., \QJ? s]qj,vly @%fﬁre}(\:\ﬁy a%us@déo 55 r_&o wijth L? N(l»gdzl%hc mgt%%wisﬁ}m@gb; 1 H) |
1:9 7. ®5 hztherthp{polid3vag 8ollected by suctipn filttdtion @hd Mpshe@wRbplent@of A m 1 H),
= 7. Brying in higli Yacuwin K60 °¢ ¢8% tl(eq.ltletl.ompoﬁn 25%3 m 7'1% aga aAssy @2 (m
]2 72!-[1z (I-?amERon P:l{'Pll% gg% C}-(3CN/H20 contami]i\d':ﬁ(_l‘zl% YK R/§4 ]?ll rr} e 419.1

(400 MHz, CD40D) 8 7.75 - 7.95 (m, 1 H), 748 (app t, 1 H), 7.07 - 7.27 (m, S H), 690(d
() - 3-Phenyl - 4- [ A= § 81, & iayTe b, amsrs@zpm dlso 870/4.“1 ﬁne&dmyLrahﬂﬁwhhl?ut anoi ¢

ZCICSOI ed (1E [ei?,ﬁ(&l—607 ﬁjz yg—g_!héql 3% Cﬂm H-Ih%pfcure yres?dual sglventsxgnal)d?.rs (\A\ése to

() - 3- phenyl - 4- [ %= |36, [6&-Hanb Hw2. 2rtild & 1 §.6i &l Tz, 2 H)| 2481 2.70%m, 2 H), 198 2.11 (m,
et hoxy] pheny! | byt Vea{Es) fnk 4910 (V0 H g} Jaﬂalrmdd%czgn gr%gn@sﬁ 6: tliz2.72The

o1 bath st at™hye br Py Tousd . 53 68 Be Chenuds varfed 11 ar

he reaction was cooled to RT
and stirred for 3 days, then was dil uted vmth H20 (3.4 m.) and
extracted wpgh Et20 (3 x 5 nl). The Et2gJgawers were discarded. Since a
solid precipitate separated fromthe aqueous layer, 1.0 N NaCH (1.0
m.), dioxane (5 nL), and 10 Et 20 (10 nL) were added to afford a
honogeneous SO|WWM&W&M 6.0 with 1.0 N

HCl, and t he orgpdx hRiHok 24@r € renoved on the rotavap. The aqueous
sol ut i on was decant ed away fromthe gumy precipitate, and the precipitate
was dried t horoughly in vacuum The residue was recrystallized from
CH3CN, and 2he ¥oEthy (Radsphenyl-4-[4c[2[&(mdthylapino)pyridiat2- 3101 -fthexylptiefytibutanoster al
dayst t FI af f or dI the thiidoprop M%Qﬂoéygﬁél{om M, 2. 5%oﬁﬁw&5dded%vmlnzlﬁfto a 0. 19
crysta |ne so i i n cO |ng 0
TEA) K = t‘f'"r“fT o B R o ey aose (BT8R
6.95 (d, J = 8 {Uneghy ) am1n0)-2-py2d)r1§thanel 25 gl 2.23 nmot;).@ntﬂ-uiph@ylﬁywsmﬁn&l(zﬁ’q -dg, :
7 1 HZ , 62. 35)mmoﬁ) ﬁ(%nﬂym'ouk THF (226 kD) at 01°C vhder Nao. The ﬁlo% sblation w4§|)(ept4 2 1
2 90 (m 2 ?—1?2 §%7§) d ’d‘% f, "?“ﬂi‘ &fz%é {B ' éﬂ"ﬁg“ b e B"G“ H]‘”“i”PF"“E%\'?Q 1"S| |
obscured by r esthd [ggidue was chromatographed on silica gel (4:1 Et20/hexanes) The title compound

(479.5 mg, 76%) was obtained as a colorless oil: TLC R¢ (4:1 EtyO/hexanes) 0.50; 1H

NMR (250 MHz, CDCl3) 6 7.38 (app t, 1 H), 7.07 - 7.30 (m, 5 H), 6.93 (d, ] = 8.6 Hz, 2 H),

6.76(d,J=8.6 Hz,2 H), 6.54(d,J=73Hz,1H), 6.24 (d,J = 8.3 Hz, 1 H), 442 - 4.58 (m,

35 1H),426(,J=70Hz,2H),3.98(q,J=7.1Hz,2H),3.25-3.42(m, 1 H),3.05(1,J=7.0
Hz,2H),2.89(d,J=5.3Hz,3H),2.74-2.92(m,2 H), 2.50-2.72 (m, 2H), 1.10(t, T =
7.1 Hz, 3 H); MS (ES) m/e 419.1 (M + H)*.
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20 solvent signal); M5 (ES) mle 391.2 (M+ H . Anal. Calcd for

C24H26N203: C, 73.82; H 6.71; N, 7.17. Found: C, 73.43; H 6.72; N
7. 40. Exanpl e 3 25
Preparati on of henyl -4- (4-[[2-(pyridin-2-yl)am no- 1-

et hyl am no] ca QOQHQFS]Z henyl ] but anoi ¢ aci d a) Et hyl PCT/USH9/05232

()-3-phenyl -4-[4-[[2-(pyridin-2- yl)am' no- 1 -

et hyl am no] car pensi on of et hyl
()- {4 car beyp@% %J% o JL“&PI@ %yazf"ém?)%f Mgy - ieﬁ‘”"]&‘m# Psgeid
2- [ ( 2- ani no- 1- et hyl )& NePHy1- %Fiﬂhé dimyypele)oran hdsied dreop iR agpled(12°a)MDI €5s) ,
and HOB[ eolufion &f@ﬁlyn@:) 3~i;h£|ymrpl| @9s- (rhélh)@ﬂag)b)(rgmni- 11-Yas addgﬁes) After
t

(1| BPH Zl\l Ee E%Oxt S}?ogy %‘f"y ORCEN ?4'?%@6’& Ql'ln5tmm‘r’]°) "Pgr"%‘gf g‘(ﬁgg%b"&ﬁf‘g% ogr aphed
on silica gel (BUAUREESSstigednt RT farRiGihr.dhenwapwamey intap of batk st tet036. AfténZ4I e
conpound (380 r, chsﬁa&loﬁsasa;oblwmwwfs:ﬁ:raemforl‘dﬁaﬁsﬁﬁln ms%néé@wﬁﬂ\/i{%? )

n -

:el? ﬁyl ani noj car’Bon anf’]mﬁmd ﬂibéttzggg g {J’Aé éd&a§ hwere d'sca‘FBXaQ‘%“GIaG?'idon of
ethyl ()-3- pherBfFC—‘mmFécF[a[aEﬂ(fsyir‘hecﬂ%wzs layer.clefl M a@H (1.0 mL), dioxane (5 mL), and
et hyl am no] war m@@kimﬁlﬂf“ék‘d dddddac aredr@a ﬁ&&%eﬁﬁus sOluBich. mbﬁi%st dd‘fhst%ﬁ gthTﬁ'lt:/h 220
5 nL r
En xt u? e was concen? Né-[c? angkheg'ée%sévetnﬁ weﬁ—ﬁ"%%" 'i‘é%%ﬂ"i“? ® 8HE&us
sol uti on was co@lusen t"%i decapied pyag feamthegymemy preqipitats. qoHith precipitate was duigd 10% HC .
The preci pit at ehovasghiyGh vReims dTHeestdut wasreérostaliead froth W%CNnanH%gghd:\Qasgl ve the
| d
e TR AR 26 B i BT W,
a stagline yelidg HIPLE ( gml;qn PRE- l 35% CHy¢NIHR 0O q_cmtammgo 1%
6.30; N, 10!330.2 ¥ygrraystaiine sglidg
Exanmpl e 4 TFA)Ik*eparH{NMR(emoMHzaammg)I&ﬁﬁ[ 44b4m(6w 695 i, P=ylpgm no- 1
-butyl ] phenyl amj gokpg ﬁpf‘ 84?{z,2}1) 64361 9=33 1z, 1 B, 62 <650 m. 11D, £26 (4, T =

1-B 4-(4-nit h

o O o A i L b £ b2 5, 413 A ), 2020y ~HAFLL 200,260 1)
was added PPh3 Z.90 (612 &), 263 1d} J sl 125 3 Har20s0CBI68 (6,2 1) $arklallyCobdchredPbediaal Af t €r
4 hr 300 Lokl Wghar) s ESIREITADRY 17 nal 5IcHHE IS, RKIBY ”B%%Eaphed on

| (10%
silica gel ( B, 6.71; N, 7.17. Found: C,73.43; H, 6.72; N, 7.40.

ethylaminolcarbonyllphenyllbutanoic acid

a) Ethyl (+)-3-phenyl-4-[4-[[2-(pyridin-2-yl)amino-1-
ethylamino)carbonyl]phenyl]butancate

30 To a suspension of ethyl (£)-(4-carboxyphenyl)-3-phenylbutanoate (312 mg, 1.0
mmoles), 2-[(2-amino- 1-ethyl)amino]pyridine dihydrochloride (252 mg, 1.2 mmoles), and
HOB! (162 mg, 1.2 mmoles) in CH3CN (5 mL) was added (i-Pr)sNEt (0.87 mL, 5.0
mmoles) then EDC (230 mg, 1.2 mmoles). After 18 hr the mixture was concentrated. The
residue was chromatographed on silica gel (5% MeOH in 1:1 CHCI3/EtOAc) to give the

35  title compound (380 mg, 88%) as a brownish foam: MS (ES) m/e 432 M + i+,
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20 Et OAc/ hexanes) to afford the title conmpound (1.22 g, 92% as a pale

yellow oil: 1 NWMR (300 MHz, CDCI3) ? 8.18 (d, J = 6.5 Hz, 2 H), 7.36
(d, J =6.5Hz, 2 H, 3.48 (t, 2H), 2.80 (t,2H), 1.9 (m4H).

WO 99/45927 PCT/US99/05232
1 [ N-(tert-Butoxycarbony g yridin-2-yl)am no] -4-(4-nitrophenyl)butane
25 ™ @-é@émh&l% SayriNiatd-Y rmgorigethylaniimplearhopd ipheriyHbwangichE (10

i) | was addgd 2- To a solu@ib ofttkHyDy.0 PhbrgPY-{AM-(P9Nidy-2lylbhifo1 750 Ny, 3. 8A]§
T;Dmef]) t ﬁ; i E(te l}tp}éam\,%o cart?onyli@n]t\yrhbhtgfoate( 88 rréﬁﬁn‘gé%mgmle S}{%\%ﬁgot(g R—{ ter
(4- ni tropheny! ) tastadérd 10N RIOR(1.3mizd. 3n'ﬁ'!wl&) After 24 hytheomixtyrwasicpnogetsateddeled.

The mixture s remoVihe THIF.OTRAesuRing@dudbus Solfion 3G Edmdbaad 1T N bETBiled AfSH 18 hr

e e s BA® nfprecirare eS8 RliRR AU Rl Bl 50 ™)

and extracted wt ned or ers

were dried overtitiysmorount (313 @ee 60%)a8 @ “hbhwlidit Ma(ER ""q"Hl-f' (Meisi)udinal. Caled was

chr omat ogr aphedfoaazﬁ{queg o&:25 Hﬂc&% B0 @aaH, 638068 50.t Fousd: & 7008 H, slahaN,

conpound (1.25 ;5,4 9, 879 as a pale yellow oil: I\/S(ES) me 372 (M +

Hlerr]. 35 c

1-[ N-(tert-Butoxycarbonyl)-N-(pyridin-2-yl)am no] - 4- (4-ani nophenyl ) but ane

To a suspension of 10% Pd/C (358 ny) i nggdappqite EtOH (15 nl) was added

1-[ N

(tert-butoxycarbonyl)-N- ?XI’I di n- 2- am noj - 4- (4 ni t rophenyl ) butane (1.25

g, 3.37 Preparation of (})-3-phenyl-3-[4- 4- yridin-2-yl)amino-1-butyllphenylani® |propanoic

~mmol es). The mxddire was deoxygenated (3 x evacuation/ N2 purge cycles) then

char ged s With H2 (50 psi). After 2 hr the H2 was renpved and the

m xture fllgered t hrough a pad of celite. The filtrate was

concentrated t o2gl-Beomareldiiverserybrpenind (1.14 g, 99% as a yell ow oi |

\év;n ch was usled Wi t hopd a @llitioh b4k miophddS1){1E6Rjandli( £0 852 2(vhoteskthldey THF (10
tert-Buty

() - 3- phenyl - [EL{ﬂas[aﬁgr(dtPPh lbﬁult )6(%]/4mn181e?1)351dﬁ§(46§/91%61421gplle)s) AfterThr

but yl | phenyl am the PYorteis Riab eaneentrated. The residue wasthromaiographes e Bliragel (MfEO4 (7.0 g)

in CH2C 2 (20 ﬁEtX)Abﬁﬁxﬁdﬁ&fhfﬂ)rc{ﬁk(lﬂleﬁfofnpound (1.22 g, 92%) as a pale yellow oil: 1H NMR

V64 ol eg) 100 MK G B (T B3 1 UL PRES R ARARIE ARAT 1

m xture was fil ftc¥BH184m 4 Hx filtrate was concentrated. The residue
was taken up in dry THF (10 nL) and cooled to -78 [err]C. To this

m xture was addgd . Whse. After 15
m n, t he %?E%{t%&#%togfg %dﬂnz)ﬁhﬁ%\ m“ﬁ’)’%“g ’91% and tert- but yl
br onoacet at & i n THF °as“‘P"c"|‘é‘t‘P W&éé&wlezﬂairy%ﬂﬁgﬂ-wm@d%l es)
was added. The (ercbutoycavbehyRlrimyadibd(750 Mg\886mnhdesiat 00CeAfter Srhindie t he bat h

war med. The m );_Q:Qtlﬁ'ﬁ_méwﬂh%b] Efgl' ")&erPnH%Q t](e%)xxtme)was €00 Cfd t%]q: %tlrb%:rﬁ egl wi th

Et OAc (3 x 20 he co ani c layers were MySO4,
filtered, and cénrigprhenbpancfhg2 S-é’s 3qererleihip WW%}%H@W o'ﬁhesq“?"i“f?a gel
(15% ' Et CAeadwdivaad®)waho taRT &5 thdtath warhel. AdRPIALtn the BLiOre NWgs cancantrated.. VS
(ES) me 54@q4( I i§0 t hout
further pur |§?| (I\:/gt |Jégl&l%‘%akmken P mjﬂg?( éﬁ'q%;&{\zl& Oﬂgé %t 2%‘% ) am no-

1 -butyl ] phenyl &‘?ﬁ'qﬂﬂiﬁfﬁ?ﬂ'ﬁ JRYETS waggld&ed over MgS , filtered, and concentrated The residue
was chromatographed on silica gel (15% EtOAc/hexanes) to give the title compound (1.25

g, 87%) as a pale yellow oil: MS (ES) m/e 372 (M + H)*.

35  ¢) I-[N-(tert-Butoxycarbonyl)-N-(pyridin-2-yl)amino]-4-(4-aminophenyl)butane
To a suspension of 10% Pd/C (358 mg) in absolute EtOH (15 mL) was added 1-[N-
(tert-butoxycarbonyl)-N-(pyridin-2-yl)amino}-4-(4-nitrophenyl)butane (1.25 g, 3.37

-03.



tert-Butyl

()-3-phenyl -3-[4-[4-[N-(tert-butoxycarbony)-N-(pyridin-2-yl)amno]- 1 -
but yl ] phenyl am no] propanoate (350 ng, inmpure) was dissolved in 1: 1

TFA/ CH2C 2 (19,09945927 m). After 2 hr the mxture was concentrated. The
residue was diSsoi'vad in 1.0 MNaOH 25 (10 nL) and extract BF/URoPRs2E oac
(2 x 10 nlL). Themalgs)e Thsmixmyewaseskygenited (3ixesladuariopN,Gurge cyclesyﬁ.hMarJgQJ% HfCI
The solid vvas cQiu Y, err or
18 hr gjt‘s%f Li@(am%) At{e'rbi'xf %Hg@a@l@ﬂogﬁhﬁﬂ% %XYL@QHIQer&}tF?u%aI{a%Lth wder |
MS (ES) mle 390 E he f"""a‘e eAnpantratagta give the title cqmpound (A i1b 51996 2 ayellpw 0. 50
H20: C, 72.34; & whiciD8gs ubdd uﬁﬁoxﬁ@unfﬁawndeS) me342M+2H+ H, 6.92; N, 10. 37.
30 5 - 94-

Exanmpl e 5 ration of o

4-[4-12-[ 6- (et ??y?’éﬁugg%?—rp Wh- P IN-Cerduiogycpopmedy (pyiidie-2rvdpmingl1-d

a) Met hyl 4-] 4-phRyl]pbenylaminkiprgandae) pyri di n-2-yl ] -1 - et hoxy] phenyl ] but anoat e
5

D1 1 500" A5l aglof SOV A €yl o gﬁgqh, as added to

. a solution of -(4- phen ut anoat e 0.93

mol e), 6-(net hwt‘ﬁ‘ﬁf%ﬂz}] (py“d‘"'z'}yg%"f B‘%ﬁéﬁﬂ%‘ﬁ‘@l’he('ﬁhmﬂﬁﬁ mg, Ifidpredles) and
tri phenyl phi phiherebeaB6ighyig (0.21mk, raTohredles).nAfter 18 hr thsunikelirOwss fillefed bAdingl) at O
[err] C. The m Xfkhae wABSNEhIrRNE &rhb %s:\ﬂwmsrtﬁeﬂg ﬁﬁrytﬁ-ﬁ: (I?@Frlhavar\d cooled 18 r‘;EEd

After 24 hr theéln ture, was cog qg b&; e‘resid
chr omat ogr aphed 207 iy RixYyre yas é‘@ @)(0 41"%3 £8 mmelepdppyisadAftardd miny, 529
was obt ai ned asthaRgfatmatsiretchgen ppépared from zinc fretal gl tdd\idey( Bfdvhobdaate iPAF3) ? 7. 39

( t 1H, 7.05 &gtrahldrvn 6986 Jd2278¥ 8"11% mg62 ﬁi?mt(lgles) ‘&fas %d?eo? 'Ilﬁig mnalire S all&% ? t 522

J =28
H) 3. 72 ( ?%5 toI;Dah'Q tcﬁ_lﬁ'ls ov%r %}g gw g Hju-meg 'Btg Tl{tturezyaﬂyhlutgj \gg'n I-é (29 mb)G. 0 Hz,
H, 2.55 (t, #ndeytraced $h E(OACZS PO mL). 8Bhe combined (orgaaic Hyers dbre drled oveD)

3
4[4[ 2L 6- (mtms@gma}dam cdhdenteaad, Irne resx@ﬁewxir&nﬁ !.Jh?dzlénaﬁflj%hﬁ 158

| ut net h
?hgxifpﬁelngln] 'ng s{"f[gﬁ’ﬁ ’I"F‘QJ""'EP ?ﬂ\wl(ﬁfom ' ?‘I‘¥‘;QI W@ﬁp}"ﬂé@ M) was

added 1.0 TlNi\I!asmd(lmth58exnﬂep@tl‘@&fmﬂmkmmpm@hi er 5 hr the mixture was
concentrategpto renove THF. 20 The resul ti ng aqueous sol ution was cool ed

1 R N
tert-Butyl {£)-3-phenyl-3-[4-[4-[N-(tert-butoxycarbony)-N-(pyridin-2-yl)amino)-1-
butyljphenylamino)propanoate (350 mg, impure) was dissolved in 1:1 TFA/CH,Cl, (10
mL). After 2 hr the mixture was concentrated. The residue was dissolved in 1.0 M NaOH
25 (10 mL) and extracted with EtOAc (2 x 10 mL). The aqueous layer was acidified to pH 6
using 10% HCI. The solid was collected by filtration and dried in vacuo at 50 °C for 18 hr
to give the title compound (74 mg, 12%) as an off-white powder: MS (ES) m/e 390 (M +

H)*. Anal. Calcd for Co4H27N305 - 0.50 HyO: C, 72.34; H, 7.08; N, 10.54. Found: C,
72.29; H, 6.92; N, 10.37.
30
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for 18 hr: M5 (ES) me 315 (M+ H[err]. Anal. Calcd for Clerr] H22N233: C,
68. 77, H 7.05; N, 8.91. Found: C, 68.75; H, 7.06; N, 8.74. 25
Exanpl e 6 Preparation of

()-4-[4-[2-[ bpioBlekygy ami no) pyri di n- 2-yl - 1- et hoxy] phenyl | - 3-  perysessnsaze

vi nyl but anoi c acid 30 a) Met hyl .
()-4-[4-[2-[6- (et hyl am no) pyri di n- 2- y| Exanple 5

- et hoxy] phenyl ] - 3- vi nyl but anoat e Dii sopropyl azodi car boxyl at e
(0.17 nmL, 0.84 i I

DI €. % . .
reloar on oL, : ethg oic acid

()-4-(4-hydroxy P Kl
(et hyl am no) - 2a)pMet ﬂy‘l'[ét[ﬁ% etl(yiazsnoa@'ndm 25!43 *P’@)Pheféfﬁémﬂomphenyl phosphi ne
(220 ny, 5 0.84 meabxebyl hibd&&lby)@ndw(s 3%1@2"15619) “as added ®lalsbiGtiongpe M xture

was allowed to as, 35 he m xture
was concentr at e'\égg @ﬁ‘é TEe hﬁ'ﬁ'«gbutm%ate awmm%r o"r'rrﬁ?lc g’?ﬁwlgga"gﬁ) ilica gel
(3:1 Et[err] O hmdmle@}nol @hemg k4 @ﬂ@bhﬂﬂﬂ}ﬂdle(‘nlmsv@e (35’57%8 wdgnmole) in  obt ai ned

as 9? pal e yel | oxhgdrbus THF ((&8L) floeC3 The faikture ¥hs[aBéwed 1o warm to RT as the bath
()-4-[4-[ 2- g 6- (Kl/érﬂ,?d After%é\r the m dcture yas e_nLtrateidI,?Bc)l( t 1due \rls cgrovatﬁyrla%il anoi c
aci d on s:]m‘p(gela(Eg@ u%hedﬁle gqmmagq y 60 mg, 52%) was obtame as a pale yellow oil:
()-4-[4-]2-16- (et ommizpnymcg) 1729 (v,|1]K)17.65 (d, T = 6.6 Hz, 2 H), 6.82 (d, ] = 6.6 Hz, 2

L Ol LRSS TRAOT 51398 s PB BRGS) oy i ( °

m xture was aci dFi3dd (s él‘bﬂ(@(f 2 H), 28948 @ 61085 BE). 235t 8D+ 2306a Hi k88 Et OAC

(3 x 10 nL). Thaneanbi ned organic | ayers were dried over MgSO4,
filtered, anpd concentrated. The residue was |yophilized fromHOAC (1 0
m) to glve he title conmpound (50 ng, 52% as a yellowoil: M5 (ES) nme

341 (M + H) [ err}) 4-14-[2-(6-G @Vlam@a}m’ﬁdlf"&ﬂ”dZ@MMX”‘[WP‘P agid 75 CH3CO2H: C,
60. 58| H 6.98; N, 5T<5£rsohﬁeh18ﬂnetﬁ:yl 418[2-[6GRhetamino)pPridid-2-yl)L1- 5. 47.
Exanple 7

5ol (et hyl art tHo)gép%E’ny d]%\ﬁta:%%‘:e? GO&Ag 64%§im01e8 in 1) THEE0 (1,5 mh) was adde] 0

yl ) but anoi ¢ aci §Li (0 58 mh)o EWICS@)AQUFMF’ZH‘P’EWE was deptentnateddy pmovelTHE.2- yI | -

1- et hoxy] pheay! Irherefuin eaus%oluuon was cydl9dab b a0 il Ridified to pH 6 using 10%PId1SOpr opy|

oty O bZ*{LaL%%‘%'; °°ﬁ£3mf'§b iy B8 1 R PO B 3%58*“9"“8%%” ol €)

6- ¥or 18 hr MS S) m/e 3 + H)*. Anal Ca cd for C1gHyoN203: C, 68.77; H, 7.05; ,
N, 8.91. Found: C, 68.75; H, 7.06; N, 8.74.

vinylbutanoic acid

- 30 a) Methyl (£)-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-ethoxy]phenyl]-3-vinylbutanoate
Diisopropyl azodicarboxylate (0.17 mL, 0.84 mmole) was added to a solution of
methyl (+)-4-(4-hydroxyphenyl)-3-vinylbutanoate (92.5 mg, 0.42 mmole), 6-
(methylamino)-2-pyridylethanol (128 mg, 0.84 mmole), and triphenylphosphine (220 mg,
0.84 mmole) in anhydrous THF (2 mL.) at 0 °C. The mixture was allowed to warm to RT as
35  the bath warmed. After 24 hr the mixture was concentrated and the residue was

chromatographed on silica gel (3:1 EtyO/hexanes). The title compound (100 mg, 67%) was
obtained as a pale yellow oil: MS (ES) m/e 355 (M + H)*,
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(et hyl am no) - 2- pyri dyl et hanol (95 ng, 0.62 mmol e), and tri phenyl phosphi ne

(163 ny, 0.62 mmol e) in anhydrous THF (2 nL) at O [err]C. The m xture
was allowed to warmto RT as the bath warnmed. After 24 hr the mxture
was concentr 9 t he resi due was chr omat ogr aphed on_silica gel
(10% hexanes/ %?él he title conpound (71 ng, 55% was 25 FPIBISEMNE¥ as a
colorless oil: Ms (ES) me 420 (M+ HJerr]. b)

()-4-[4-{2-[6- (Whll[@mal@%&wlilfib& ;ﬂ&m i -yl] ]t-ethoxggheayl]-.‘}—vnnylbutan01c acid

- et hoxyl phenyl ]
sol ution of ethyl ()%4’ s[”&"‘[“?f h(/‘r@ ﬁ'ﬁ [&ﬁ?‘lﬁ'&?‘b‘&lﬁ“ﬂ‘i’)wfﬂ yu-14
- et hoxy] pheny| ] etha3@lphengl-3{yinylbdiamate-($00)rg) D A8 oudioks)(in 1: 1 MEF/,OA . SHDIwas) i n 1.

/ f
18 hr the &%x%%"gmm%ﬁggﬁ”‘w"&N" 3¢ mroleh, Bt pflhe Ponul iSRG b0 o

with CHO 3 (3 xUsifg IffHC Wéxwwﬂu“ﬁ‘éﬁt%fg@mle MLy Ehesoppined ergqnicdaysmscyere
MySO4, filter ediriednebr bgROg ilierad,eod cohtratratat i The esidaswahydhilitaddroarRos: a0

silica gel (10(yﬂ1L) 10 1ve%m%§)d (5(9111%'5!‘%) isH eltldg; P Iﬁ%@g\ ed3 Ky‘az})f@l | owi sh

oo o Pt o) Fagd: § 10 24.

To a

H2O. C, 68.21: a‘% éé °’ﬁ20’i29N3%3 Zﬁﬂéﬂc%ﬂ C., 60.58; Hg6.8% N

-96 - 10 6055H691N547 Exanpl e 8
Preparation of ()-4-[4-[2-[6-(methylam no)pvridin-2-yl]- 1.

- et hoxyl phenyl | - 3- (oxazol - 2- yl )but anoi¢c acid a) Met hyl
()=4-[4-[2-[6(net hyl am no) pyri di n-2-yl |Exampled hoxy] phenyl | - 3- (oxazol - 2-

yl ) but anoat e Di i sopropyl azodl carboxylate (0.24 niL, 1.24
nmol e) was addegedapitisr 4 A -

()-4-(4-hydroxyphenyl -y J. 6 T 6- 10
(et hyl am nfds)o Tdayret hanol (190 ng, 1.24 mol e) and tr| phenyl phosphl ne
(325 ng, 1.24 mmole) in anhydrous THF (4 nL) at O [err]C. The m xture

was al | owed to ayexhy &S-4thg2-(6- (methyﬁﬁ‘ﬁrm)pwlﬁ‘}l]tlQetlESI}é]g Bﬁ@ cfgydf &l the mxture

was concentrate band the resid on SI lica gel
(50% Et OAc/ CHO )P %E title conpound (167 ny, 68% was obtai ned as
an orangi sh oil: M HiEgropy] aodi@sbokilate (0-H2 ral,10]62 nibivle) was addEd to a solution of

()-4-[4-] 2-406- (eu%n twlﬁmxymwwehmr@.@yrminlzﬂ;%%%x&&h%@5'1Lnn$ae()03<azol 2-yl)bu

E ;"”2' [4-[2-[ 6 (REbHBmInG FByrisyieibar (3 Oi) 84 e ind ety tphosphine (163 me,
et hoxyl phenyl ] -&6raxelg)dh armynjrbl)SbImFa(ﬂm &t 0(°06 Themyixtide W altvwddas )NamntoRT]as
THF/ H20 (4 mL) (RObath Wahe IGRA24IhGhehikdufeva ConBehtrted arfd: tﬁe?l'eml . After 18

hr the m xture ueous | ayer was
concent r at ed toc\ﬁ?"eﬁgaléa% g?f’&‘t%\algewf@f’?ﬁfsé@ TE“U?ECRB%“HHEW?E WX HSpH 6
usi ng 10% H& . obtained pg 4 aologlesypibuM§ (EQ m/44200M 7HY) was col | ected as

b) (%)-4-[4-[2-[6-(Methylamino)pyridin-2-yl}-1-ethoxy]phenyl]-3-(pyridin-2-yl)butanoic
acid
To a solution of ethyl (+)-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-ethoxy]phenyl}-
30 3-(pyridin-2-yl)butanoate (71 mg, 0.17 mmoles) in 1:1 THF/H70 (2 mL) was added 1.0N
LiOH (0.34 mL, 0.34 mmoles). After 18 hr the mixture was acidified to pH 6 using 10%
HCl and extracted with CHCl3 (3 x 10 mL). The combined organic layers were dried over
MgSOy, filtered, and concentrated. The residue was chromatographed on silica gel (10%
MeOH/CHCl3) to give the title compound as a yellowish foam. MS (ES) m/e 392 M+
35 H)*. Anal. Calcd for Co3HpsN303 - 0.75 HyO: C, 68.21; H, 6.60; N, 10.38. Found: C,
68.50; H, 6.39; N, 10.24.
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a white solid by filtration and dried in vacuo at 50 [err]C for 18 hr. M
(ES) me 382 (M + H[err]. Anal. Calcd for (Jerr]H23N304 [err] 0.50
H20: C, 64.60; H 6.20; N, 10.76. Found: C, 25 64.33; H 6.12; N, 10.38.
- 97 - WO 99/45927 _ o PCTASSPIIRLA: O
Preparation of ()-4-[4-[2-(6-(nethylam no)pgrl din-2-yll- 1 .

- et hoxyl phenyl | - 3- (t hi azol - 2- yl) c acid 5 a) Ethyl
()-4-[4-[2-16-(met hyl am no) pyridin-2-yl]- 1 -ethoxy]phenyl]-3-(thiazol -
?,/rlr%:)g; ac\ggt S dd gFeIEaEaLgn gi(‘) (I:t?j{i-ia- fr‘&ﬂ mgtgylamﬁoé@ﬁnﬂgn Qbyﬁ)ﬁyethoxyeglp‘egy li-%—g Qﬁiol-:lzl 06

() - 4- (4- hydr oxyyhaiageiy ackd (t hj azol 2-yl)butanoate (155 ng, 0.53 nmole), 6-
10 (et hyl agri no) - 2- pyridyl et hanol (163 ng, 1.06 mml c) and

tri phenyl phosphj 2). m) at O
[err]C. The m x?)tr}gl eé' "{arﬁ'[cz)v%g&m ?ﬂgjtamlgﬂfn{% '\e?%ryllq © ‘1£3 °"€’r? \%ar med.
After 24 hr theylbh“mwfe was concentrated and the residue was
chr gmit ographed on Sbﬁdoﬁ@pﬂ@itod(cm%yﬁt:@ea&h @HCL.3) mmblep@isiaads ulcsmlﬁibm}m?GB E}e
pr oduc r.ate d,_ il e 0
Et OAc/ hexanes). mEgggs?pEﬁﬂ g’xyq d{:ﬁ ngzgfe%gﬁbd'?aq %%ﬂa?méib aéh ] 9
cont ai ned t h@ pMY@E“WSéT@YT‘M%‘W@PI (b2 .l 24 mmple), and mpb?né'p ¢sala1w@25mg; (60%
Et lOAc{Vge?Eg)eszﬂ 11’hﬁan{ole§ inanmmuemﬁﬁl(t(ﬁf)ﬁtngc ?%%lxwﬁswﬁm&eﬂﬁﬂwarmastheas an
oil:

%E‘EA am noﬁ) gtl hr t&e mxI xture, w£ c%nceli} ateﬁ andtfl regdxtet%I azol -2-yl )b

()-4-[4-[2-[ 6 (
ut anoi ¢ Lhromatographed on s1hca gel (50% it Ac/CHCl3) T tlt]e compound (167 mg, 68%)

was obtained as an orangish oil: MS (ES) m/e 396 (M + H)*.

15
b) (£)-4-[4-[2-[6-(Methylamino)pyridin-2-y1]- 1-ethoxy]phenyl)-3-(oxazol-2-yl)butanoic
acid
To a solution of methyl (£)-4-[4-[2-[6-(methylamino)pyridin-2-yI})-1-
ethoxy]phenyl}-3-(oxazol-2-y)butanoate (167 mg, 0.42 mmoles) in 1:1 THF/H20 (4 mL)
20  was added 1.0 N LiOH (0.63 mL, 0.63 mmoles). After 18 hr the mixture was washed with
Ety0 (2 x 2 mL). The aqueous layer was concentrated to remove residual THE/Et;0 then
was acidified to pH 6 using 10% HCI. The title compound (114 mg, 71%) was collected as
a white solid by filtration and dried in vacuo at 50 °C for 18 hr. MS (ES) m/e 382 (M +
H)*. Anal. Calcd for C91Hp3N304 - 0.50 HHO: C, 64.60; H, 6.20; N, 10.76. Found: C,
25 64.33;H,6.12; N, 10.38.
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20 acid To a solution of ethyl

()-4-14-]2- [6 (met hyl am no) pyri di n-2-yl ] -1-ethoxy] phenyl] -

3-(thiazol -2-yl)butanoate (106 ng, 0.25 mmoles) in 1:1 THF/ H20 (5 m_) was
added 1.0 N LiOH (0.37 nL, 0.37 nmoles). After 18 hr the m xture was
extracted wi tWORYSFT 2 x 5 m), and the Et[err] O | ayerfSTREPYSZ2

di scarded. The aqueous | ayer was concergxampied to renove 25 residual organic
solvents, then was acidified to pH 6 using 10% HO. CH3CN (0.5 i)

was added to t he mxturfe+to di ssol ve aII soI i ds The sol ution was purified

by C18- d rethoos phersdihg- fviado]-2-
Fracti ons cont aymu_ggpx&itﬁi product wer e I yoph| lized to give the title
conmpound (5% ng, 53%. as a white powder: NS (ES) me 398 (M +

Hlerr]. Ana Cal cd for err] H23N303S:. C, 63.46; H, 5.83; N, 10.57. 30
Found: C, 63. 173) Ethyl §5aiol4-12416- (I'qytlglpmmo)pyndm-Z-yl] -1- ethoxy]phenyl] 3- (thlazol 2-

- 98 - yl)butanoate Exampl e 10

B ot b APl AT o i
1- oxopyri di n- 2-§/¥) & é—ﬁﬁdﬁﬁy‘i“yph@pw&b;ﬂﬁiﬁéﬁ‘}gmj’m&eé’rﬁéa\lgeg 53 mmole) 6- -

Di i sopr opy| 18z o@hethglaminoy-R-aly(cthassol (163 mk, hoswmble), aﬁﬂﬂﬁplﬁﬁlﬁmsﬂ\&ﬂl’zﬂg%gsec to a
e om0 o hybﬁ%@yé&@m@&w{sw'g%&n Tt LA b 3 Bl . © |
nol ), and tru‘ﬁﬁwwﬁﬁ% g5@4 hr emlxwmsmcer&rasdmﬁjh@)wﬁw wahydr ous DMVF
(22.5 m) at O {hedniskdgrapheien smeg@m(so%moyatho}go TRactiofs@bathihip the@fodk@pt at 0

err]C for 10 action was
E:onc]ent r at ed a%g}% ﬂée"b%ggeé%%g%v\ag%gte %%81 (E&%E[OAC?hemﬁaeneS graftm"%l lica
gel ht ontemB U &55R%A hnosmatagtap) mczytalg%mﬂ w@cwqr@ @anmmfmddw( 200 ny,

54% as a yeI | OWeparatlveTm(6D%IW)AE®xarmé)e TBe/tRle(chinpou) [ 106 krlg, 47%) Was obtipedEL Nyl
()-3-nethyl - 4;+§ (ﬂ§r¢§'n9e226y p #10- 1-propyl oxy] phenyl ] but anoat e
A m xt ure of et

t hyl - 4- 3- (1- oxopyridi n-2-yl)am no- 1-
propyloxy]phenylIbutanoate (200 ng, 0.54 mmol e), cycl ohexene (0.6 nL, 0.54
mol e), 18R] 24 B EMetylafiBofpynidi b §)); | -cttiody Jp e l-3pdmnagdl-2( 1 Buttkoic Was

heated at rgf! uy;4nder

To a solution of ethyl (&)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-
3-(thiazol-2-yl)butanoate (106 mg, 0.25 mmoles) in 1:1 THF/H,0 (5 mL) was added 1.0N
LiOH (0.37 mL, 0.37 mmoles). After 18 hr the mixture was extracted with Et;0 (2 x 5
mL), and the EtyO layers were discarded. The aqueous layer was concentrated to remove

25  residual organic solvents, then was acidified to pH 6 using 10% HCI. CH3CN (0.5 mL)
was added to the mixture to dissolve all solids. The solution was purified by C18-
bond/elute chromatography (HO, then 20% CH3CN/H,0). Fractions containing the
product were lyophilized to give the title compound (53 mg, 53%) as a white powder: MS
(ES) m/e 398 (M + H)*. Anal. Caled for Cy1H23N3038: C, 63.46; H, 5.83; N, 10.57.

30 Found: C,63.17; H, 6.00; N, 10.37.
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argon.. The m xture was heated at reflux for another 20.5 hr, then was

hot - fllteredthrough 20 celite[err]. The filter pad was washed w th hot

1:1 MeOH/ CHCO 3 and the filtrate was concentrated. The residue was

reconcent r at egdo be/4p027t ol uene, then was chromat ogr aphed on PCT/US9Y/ 028 gel

(1% MeOH CH2CA 2) to afford the title ¢ 0 n% (150 ng, 78% as a colorless

oil: MBS (ES) me 357 (M+ H[err]. g"—ml’g%—

()-3-Methyl-4-[4-[3- (pyrldln 2- yI)am no- 1- propyl| oxy] phenyl]butan0|c acid
W Aif i

propyl oxy] pheny ng, O. 1.2
mol e), THF (4 mb), and H20 (2.8 nL) was stlrred at RTfor 4hr t hen
was war med i5n a Eohiyl (hdtnmtiybd-[£{3-(1-oxopyrid6-2-yB@inoel-prpi3loxpiphenyllitardathr , t he

resul ti ng honogeneo I I o RT and
oSl Ly g Momegsned lﬁ.soﬂ?@;grézxdle&mmh@%@sm 18 inRidic)\@ss QR 76k 43Qec to b

a S wer i scarded. The aqueous
| ayer was stirreitign ¢ ﬁ‘héb(ﬁlfé‘z MFW?I@“YE)nﬁ@F%vg‘gﬁ‘l?ﬁﬁeg%?ﬂ%@Q@W%% 76@%1 |
or gani ¢ sol venthygdroxy-1-propy!amino)mysidine-N-exide §252 Tige 1.6 @sudld)i and tripheretphespbiot ut i on

was stirred at E% "s?m ,ka,hm%usDMmz%InswavO@&mrgénubhyye@dwsted to
5,5 - 6.0 with 0 was stirred

the solid wis CSBI“P%‘I:‘E’@ ﬁ)’?‘”étﬁ:'[lpf ﬁ]’“?’t tIh‘f“r‘éisl"@ﬂ“"‘gr’i‘dR&aéﬁg& - the 'Eﬁcﬁ?ﬂvs
H20. 35  Dryi r@ncentrénedgﬂnd tha cesidoe wis ré@ndearatdd@ragaxydent@x)t iSilice gdonpound (90

ng, 65% as a 2 w Cal cd
for Qerr] H24N203 I\Lﬁ’ rsiw @% MeOH/CH%@zf% thde@e, WOW(EOWé g&‘” as a Bow

C, 68.55; H 7.9%
- 99 - Exanple 11

Preparat i onupf £) Etﬁil@tﬁ&‘ljﬂg;ﬂﬂl[ﬂ'[i oyhiGin COLAMb AT ARIRY phddl Moutmbded - 1- 5
et hoxy] phenyl | but anolic aci I

() - 3- net hyl - 4- [ 4- [ 2-7 B3R ehRvAR: ﬁdﬂe%' 'M]%'(iﬂfﬁ?ﬁy“im&f%ﬁ'ﬂ“plhenyl ] but anoat e
D| i sopropyl azoptbpyduxpipkenlyHingano@e @0 me, 0.4 mrfoleinicohexems(0 fdule §.5dweroled,. min to
2 - mmlsg') ut '6 Ofbfgﬁd/@um F’% 3 fwc ﬂ'm(ofje) Iax&irssps mwanﬁvamalfmlamhm&e (378 ng,
and triphenyl ph&Phi gér peaeda”@{‘?f?y I’#’ﬁ%@? B, &I’eﬁl’?’ﬁ%&ﬁ?‘agﬁ foug 2 5
m) at O [eRk®] Ccehte@errhmuer'ﬁ#dewa;seﬂdbl@wwgbhmtlIldAeQVé@Hk?t-:gmnd the filtrateawasQ [err] C
for 10t m tn dt hegbnmmtx@rm%sfdee Vs rec'%&ﬂt'i‘ate%‘fmhfto]uExIEethErﬁ@&tcthH}ai&@ﬁphed on (6:4
concentrated an 0 iC

Et OAc/ hexanes) . s‘h‘f?é%@#@%ﬁ%%(ga)&°%°m Cheé‘g "II’%“"%?‘ %‘ggﬂzg alr?g%ss as a
col orl ess oil: 0 MESIS)m/e33SW B+ H[err]. 15

()-3-Methyl-4-[4-[2-[6-(met hyl am no) pyridin-2-yl]-1-et hoxy] phenyl ] but anoi ¢

S ea (15 P P SRRl BB Sl R e g o o @
()-3-nmethyl -4-[4-] 2- :b@nxtmpmlhya@ﬁov%w*d‘l—fﬁ@yfydn}-2-y1)e'tﬁne'>ly] phenyl ] but anoat e
(160 rg, 0.449 BRpI6kIphbhyfiblitardodte (ﬁléb mgoo\sh, &Iaaem BNAGOHWRS ], i B hdsbi THET for
24 hr. The 20 @g%‘td:}f?%g“?‘é was stm‘e§ al(ilcl‘r}cre r,t ttanevgaslwrz]m}l/e Culf Hn”?n E‘Lser| a?

resi due was dng
45 - 50 °C. After 17.5 hr, the resulting homogeneous, nearly colorless solution was cooled

30  to RT and extracted with Et90 (2 x 8 mL). The EtyO layers were discarded. The aqueous
layer was stirred with gentle warming under vacuum to remove residual organic solvents,
then was filtered. The resulting aqueous solution was stirred at RT while the pH was
slowly and carefully adjusted to 5.5 - 6.0 with 1.0 N HCI. The mixture was stirred for 0.5
hr, then the solid was collected by suction filtration and washed with plenty of H2O.

35 . Drying in high vacuum at 60 °C gave the title compound (90 mg, 65%) as a glassy solid:
MS (ES) m/e 328 (M + H)*. Anal. Calcd for C1gHp4N703 - 0.25 Hy0: C, 68.54; H, 7.13;
N, 8.35. Found: C, 68.55; H, 742; N, 8.41.

-99-



m.). The pH was adjusted to 7 with 1.0 N HO, and the supernatant was
decant ed away fromthe gummy precipitate. Thorough drying in vacuum
at 60 [err]C for several days gave the title conpound (120 ng, 82%
as-a white, yeagMsesPl id: M5 (ES) me 328 (M+ H[err]. pCHRbos8Al cd
for (Jerr] H24N203: C,69.49; H, 7.37; N, 8.53. Found: C, 69.03; H 7.27; N,
25  8.40. Exanpl e 12
Preparation of ()-3-nethyl-4-[4-]2-[2-Hxaep®yl am no) pyridin-5-yl]-1- 30

et hoxy] phenyl | but anoi ¢ aci d a) Ethyl

()-3-methyl-4-14-[2-[2-(nethyl am no)pyridin-5-yl]- 1

- et hoxy] pheny| Preparationof (&)-3-methyl-4-{4-[2-{6-(methylaminmdpysidin-2aWb#t car boxyl ate (0. 18
m., 0.913 mwl ghoxvREemisiegoRdas 2 min to a sol ution of ethyl
()-4-(4-hydroxyphenyl) - 3-net hyl butanoate (133 ng 0.6 mmole), 2-[N- 35
(tert-butoxycarbonyl)-N nmethyl am no] - 5- pyri dyl et hanol (230 ng, 0.913

mol e), and 8 Ethyl{Echeehydddpib-treethyramnopnyridio-29/1131-ethaxlytpheriyibwiariogtdr ous THF
(5 nm) at 0 [err] C pidpsropyNazodicarboxylat18.4¥ L] D3 HRbib) 42 BddeaSves8Rtindta O [err] C

for 10 min, then was . Al t 2 r, t

*100. S5 1 E5 e Reop el B Bl ataume. 225 et

chr omat ogr &phefinetiylagiina)2zpyrdyiletiianoh(343 mg, RATmMmeldk @ndryiphemplphasphined 5¥bmpound

|(_|)2([)0 W}J, 7305/0 225 mdleRinAGkldfbGs THE @23/ S60 W dnder™B. The yello®IpluiidrowAREpt (M +
err]. 0 . .

015! Wbt nyt * - SR o0 mimdienypes s b?’ﬂ' it %“-&’1 'Pe FLPRSRS °F>ﬁ’é“r’i§/‘?‘i Bt anoi ¢

acid the resfdu¢,y4s chromatographed on silica gel (6:4 EtOAc/hexanes). The title compound

() - 3- net hyl - 4- [200 ng; T6%) WaEbbuhearss Degigress ot MSES) thre 857 (M + H)*.

et hoxy] pherllgl ] but anoate (200 nmg, 0.44 mmol e) was suspended in 1.0 M

HCl / di oxané™ (5 m.). After 2 hr., the reaction was concentrated in

vacuum and t heb) E8i3dethyidd4-[2-[6-(methylapinedpyridin2 o l- I qtheovry Ipbanyildpitanpig agid 10 ) .

The remaining resi dugNMOH @41 018¢8 nimoleivak Added BlapkacBoa@bsléd @F *@ndugxd r act ed

with CH2A 2. The. .exithact f i I filtere nd
concentrated | 8%\}}3%1%33?%}'%%62 £ 6.'(%%%'%%%)?9_' ?ﬁ%ﬁ”‘dﬁ“}%ﬁ#jﬁﬁg@gﬂﬁ?f 1.0 N
Li OH (0. 28 nlL, (15028, ¢S remoledir THE Ropl), anddherpistureiwas streed aeRT for 24 bredheit RT foor
24 h (r]I . The 2od resu]F@gssddlutibmas&eﬁddﬁ{rama inaguunDdhd etetrésatue Gad dissviRedid BLens t he ]
resi due was di ed.in H . T i 7 Wt
1.0 N HO , andﬁliﬁ'eﬁ?tfge“r'aﬁg J_as)s(tl &,Z@’ 'taégﬁr?%ce]ﬂmg&/ﬁﬁt‘pfﬁgaf' ﬁgdr#? ‘%@%%‘ﬁ%

preci pi tate. THMSwEvmamFesipitaty Thopqughdniing Byapuwpyat 60 ofor sexcraldays 89¥/s gave
the title conpeignitle (Enpsand (@20 g, \8R%) &,a vihite, Myans/ablidd :MIMES) nf) 3281 +33. (M +

Hilerr]. Anal, Caled for C1gHogNO3: C,69.49; H,7.37; N, 8.53. Found: CEo0% 738N, 20
Preparati on_of

()-4-[4-[2%6- BBt hyl ami no) pyri di n-2-ylI | - 1- et hoxyl pheny! | - 3- (t hi ophen- 2-

Example 12

30 ethoxylphenyllbutanoic acid

a) Ethyl (+)-3-methyl-4-[4-[2-[2-(methylamino)pyridin-5-yl}-1-ethoxy]phenyl]butanoate
Diisopropyl azodicarboxylate (0.18 mL, 0.913 mmole) was added over 2 min to a
solution of ethyl ()-4-(4-hydroxyphenyl)-3-methylbutanoate (133 mg 0.6 mmole), 2-[N-
35 (tert—butoxycarbonyl)-N—methylamino]-5—pyridy1ethanol {230 mg, 0.913 mmole), and
triphenylphosphine (239 mg, 0.913 mmole) in anhydrous THF (5 mL) at O °C under N».
The yellow solution was kept at 0 °C for 10 min, then was warmed to RT. After 24 hr, the
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yl ) but anoi c acid a) Met hyl
()-4-[14-2-[6-[N-(tert-butoxycarbonyl)-Nnethyl am no) pyridin-2-yl]-1-

et hoxy] phenyl ] - 3- (t hi ophen-2-yl ) but anoate 25 A sol ution of

met hyl () - 4- (MOP/45PHxyphenyl ) - 3- (t hi ophen- 2-yl ) but anoat e ( 24 TIUS99/05232 ny,

0. 89 nmol e) anqﬁcl(a?’ls\ﬂi(s% e:ﬁra{zgamﬁhg;l‘. mEQNaQ):hrBH t%f %\@ ca ?c slowly to a

solution of 6 ert-butoxycar ony et hanol
(244.1 ny, O. 9?460H/CH2%|1@y %@"@%Q‘@ “1847 ) Wi, Osgmﬁﬁ‘rfﬂf’é)ﬂorlﬁsseﬂrztisz at 0
[err] C. The reqgs)me 45 alhowed to warmto RT as the bath warned.
After 24 hours, the reaction was concentrated in 30 vacuum and the

resi due was chromato phed aon siljca gel (gradient: 10% Et QAc/ hexanes,

L hen 200 Et Gac/ Rk MemoL U Bda e OrE RSy G hery B snei arid
conmpound (122.1 Ethyl($)-3ahet304-[4- M 2(a8hylathmolp3Adid- SNt + H) [err].

- 101 - et}éox)(]{)lt:]enyllj%xta%ate‘]a glmg %’4&%:&3\@%@’&%{3&9@193{'b'l\’flk{@.‘lfgloﬂn%S hyl

- et hoxy] phenyl ] ut anoil ¢

()-4-[4-[2-[6-[NX ﬁé?{zﬁuffﬁivﬁgq"wﬁywew%t%w%m e syssidye Wao- v | - 1-
et hoxy] phenyl ] -r8copéentraxphfiedin hughe) Butl@ndat Ehe(rdrBainidg regidueOvad dakemrgy i@ 5 BNaS
stirred wit Maéoﬁé re‘{é‘?‘ha)m&“f it é’HQr%l}ngh@temFsLs vIeF ied BSer 1864 | ON_vas

concentrate oncentrated fromto ﬁe (2x).
Since the Boc gfiltstrg: a9d qonsentraisd leavecan ol (3% mmg)y This was aken up in THE ﬁé“lr)elspalue was
resubm tted to LiDH (0.e&al] @28 mmole) wasadded, aAd the mixame waestirred & R for 241a. TRact i on
was concentr at r Th s
ergsuhg'@tht{ﬂﬁ J&??&ﬁgﬂlﬂaﬁ@ﬁl v'&&ﬁmlﬁ HIE l}é fdﬁﬂ\g;s agsg&lt'ﬁa it ﬁng (S :

mat eri al was | SSO | OXane
NaOH (2 ni, 2. o™khdirepH Ragadiysted tafywithyt 0 I‘EE: raé%‘ﬁs'eﬂ%m&}a%‘ ves fecansed %i'YayRT f or
24 hr, thenisvasfranthe gmhingpreclpitatii. IMheroeghtdeyingia Yacuum at 60530 fbi sepsfrﬂ deyitgave he

resi due was r esibihd dofiflodn@ (4 RS 25 § 3k, RAmG QAL i fdy a.ddi tional 20
hr at RT, the reactlongowas(ne%)trsa I'i zed \T\,?th . %%h% centrat ed.
Agai n, ester was still present, so the re5|due vvas resubrn'tted to the
reaction conditions, this time with Exampladiri ng at 60 [err]C. After 18

hours, the reaction was neutralized with 1.0 N HO and 15 concentrated in
vacuum The_sol | d reS| due vvas r con <—i:ntrat ed fromtal uene (2x)
taken up in?9. AREAT BRSNS U pialpyiding2-xlizlethoxylehen {iophen-2-
col | ected and V\amgmdo_xc_ac_n_ with nore 0. 1% TFA/ H2O. Drying in vacuum gave
the title conmpound (92.5 ng, 83% as a white powder: M5 (ES) me

3371 O e AR A S EA Eaitg © © 120 ©
Exanpl e 14 ethoxy]phenyl] 3-(thiophen-2-yl)butanoate
25 A solution of methyl (+)-4-(4-hydroxypheny!)-3-(thiophen-2-yl)butanoate (245.1
mg, 0.89 mmole) and PPhj (237.6 mg, 0.91 mmole) in CH,Cl, was added slowly to a
solution of 6-{N-(tert-butoxycarbonyl)-N-methylamino}-2-pyridylethanol (244.1 mg, 0.97
mmole) and DEAD (0.14 mL, 0.89 mmole) in CH)Cl at 0 °C. The reaction was allowed
to warm to RT as the bath warmed. After 24 hours, the reaction was concentrated in

30  vacuum, and the residue was chromatographed on silica gel (gradient: 10% EtOAc/hexanes,
then 20% EtOAc/hexanes, then 50% EtOAc/hexanes) to afford the title compound (122.1
mg, 26.9%): MS (ES) m/e 510.9 (M + H)*.
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Preparation of 2-[N-benzyl-N-[4-[2-[6-(nethylam no)pyridin-2-yll- 1-

et hoxyl benzyl | am nol acetic acid 25 a) Ethyl

2-[ N-benzyl -N-[4-[2-[6-[ N-(tert-butoxycarbonyl)-Nnethyl am no] pyri di n-2-yl |
- - et fyrowkisnzy!l ] am no] acet at e A sol ut pehushsas2

6-[ N-(tert-butoxycarbonyl)-N net hyl am no] - yridyl et hanol (0.17 g,

0. 69 Mol e) and)dited-ty12-[6tMethyamivolpytidis- 'é-)’(]d el*!PXYﬂE eng)) ?@thmmn%yl)mtama 2
(1.5 nL) 30 wagy added dropwi se to a solution of ethyl

PSP (018 o, 0. 60 MO oG SRS AREE Gl dbony . mebbpo -2 TH ), 100

renmoved and t heethoxglphanyl-3Wrhiopbant Hyltbytapeata(422:) mg OR$ mmule) avas stigred with AN sol vent

was I eSTOVROY/didkd fof ESIMGERT phéthd testioRaaticalcembatea ant €@ raspily whs? 0%0
o o hexmne: Sein il oo oyl L Ak ayelahgg%éntéo%pfgem%@v%d<0- 14
- 102- the rwdueoyas gs?hmlﬁeﬁzwerwm-cm[ 100§ - AftRe anpflien hd Ao Jheyeapiiinn- 2- y| | -

- et hoxy] benzywjsabhdastiaeacint the@ésidde was reconcentrated frdnh {dYdlene. This material was

2[N—benzy| N[ N- n agkno ridin-2-
yl - 1 -ethoxy] lses%lge‘{'ré%x?\"%t(g?}é arl%e ; %}Pgn&’@g?&aﬁﬁt ?¥‘)L ol "1&’?%558? ved in 4
N HC / di oxaMe added. (Itbe reaqtion Waestied at R f%a*!i than; was gepceniypted, %nq«r ester W&, t hen
the sol vent wasstiligreastedhedresiiie was resubfiitttd eskhPre@tion EditidNe ATRFinChd@itivyas20

suspended in 1 ﬁ %Wre{cﬁon%%s n%lrﬁgah%%ggkh(l?o I*m“l;ﬂ and con erIra%d Xaeﬁrg et {1 dvva\l@s

stirred for he 'so

pressure. The r e%hme\t,wagwmsgeewwesumi"ﬁmt%ﬁfeacwecos@wwi thig tlwa§'“hm dified
to pH [err] 5 ¥W§rh1mg at 60 °C. QA fidr Hhours Jthe readiow @84 newidlizE DTNV IEEIN WOl edd 1 efluced
pressure. if [ PRP: cQl um
50% CH3CN/ HE%) C%on allr%ed 15366& lﬁ% Eﬁ%f&;xx ?emdue wavt‘l 'Fﬂm%éd‘a'@% ognqg'luene '52)(&.1(]( ) g) as
a white powder : 2k wpis). 'RTEALDS- (Fhe 4= H‘B‘Tféﬁdﬁe}ha‘ s&paqpted wwe cfed pnd washed
C24H27N303 [ er r pitmbre DRA TFA/HoD. DryiRdin vétuu Gaedhe tite cdmfifaind (92.5megB8B3%)ound:

C, 48.69; H 4. N )
Exampi o 15 15 & &hite gyder] MS%EZ?m/ePW 1 (M +H)*. Anal. Caled for Cy5HpqNo03S - 0.5 TFA

2-rN-[4-[2-]6- (n%iﬁ?@aﬁﬁ?&?d?’rﬁiﬁrﬂu@ﬂ/lp}’“"f &woé@yﬁbmwm

phenyl | am na@bacetic acid a) Met hyl
2-[N-[4-[2-[6-[N -(tert-butoxycarbonyl )gN = lgeghyl am no] pyri di n- 2 yl]-1- 20
et hoxy] benzyl ] - N- phenyl ] am no] acet ate According to the

procedure of Exanple 14 (a), except substltutl ng rret hyl 2-[N-(4-
hydroxybenzyl) Reepdiftion b bdnayleN-Ht: miflo)f g)- for the ethyl

2-[ N-benzyl - ethoxg:]beﬁzépg}%%]f?ﬁé‘ﬁpwy' )am no] acetate, the title conpound (8
ng) was obtai ne ear foll ow ng radi al chromat ography (20%
Et OAc/ hexané? silica gel, 2 mplate): M5 (ES)

a) Ethyl 2-[N- bcnzyl-N—[4-[2-[6-[N—(tert—butoxycarbonyl)—N—methylamlno]pyrldm-Z-y]] 1-

ethoxy]benzyl]JaminoJacetate

A solution of 6-[N-(tert-butoxycarbonyl)-N-methylamino}-2-pyridylethanol (0.17

g, 0.69 mmole) and diethyl azodicarboxylate (0.11 mL, 0.70 mmole) in CH2Cly (1.5 mL)
30  was added dropwise to a solution of ethyl 2-[N-benzyl-N-(4-hydroxybenzyl)amino)acetate

(0.14 g, 0.46 mmole) and Ph3P (0.18 g, 0.69 mmole) in CH7Cl; (1.5 mL) at 0 °C. The ice

bath was removed and the reaction was allowed to warm to RT. After 24 h, the solvent was

removed under reduced pressure. Radial chromatography (20% EtOAc/hexane, silica gel, 6

mm plate) gave the title compound (0.14 g) as a clear oil: MS (ES) m/e 534.1 (M + H)*.
35
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25 me 506.0 (M+ HJerr]. b)

2-[N-[4-[2-[6-(nmethyl ami no) pyridin-2-yl]- 1

- et hoxy] benzyl ] - N- phenyl ] am no] acetic acid A sol ution
of 4 N HO inwdioonsme (5 nL) was added to nethyl 2-[N-[4-(2-p61Tus®dns232

(et hyl am no) pyr| di.n 0X ben ngl acetate (8 ng,
0.016 moPed” [Nﬁﬂ‘é%'lléé% EZ?[S'R “’%‘f‘? %’F‘lé‘&‘"‘%‘ga%y“@l‘ﬂ&é‘ﬁy ‘1%?““‘1 Jaretie Ak
solvent was r em)ved Ethyd @¢[N-benzyl-Nr[é-d2: tseltf- @rrtessuy arttooy - Navehydanshalayridin-2-m

Thi s ‘tNaS d:jsfsm @d-e{ t R'I)N MeXacdeade L ¢201EN mmole) szﬂgs'&l&e% ik N Hdit’?ﬁoxﬁﬁeac;t ron
was stirred for

reduced pressur€. m81|§i ﬁmﬁ%‘f’%ﬁﬁi 58§F‘g§ﬁ§g)hﬁt - ghen S‘@ 'EB?T&WE’T rﬁ?‘f"é‘fir“]‘de{fol um
(step 35  g¥ adiedured preid@ec Gt rasichicrngs Muspended - N0 N e 208k)GhBSOHI DmL).
containing 0.1 Tk/é’rzfcf‘bn Wﬂ%ﬂrred for 18 oA Kr GhBGY s'dl?v@nt%meﬂ{o%d'leQ- réduc/QdTFA) gave
ggg BI E :\/Ie +C|C_)|)m[)ggrpi(1urg The rg;qgue was gissolved in l-pz%gang %ecs)&unon was aCldl%lCCl to pH ~N55w&hE S?I_O gl €

Exanpl e 16 1.0 NFH@p dhasolvent veefs removed under reduced pressure. Purification by preparative
2-[ N-[ 2- met hoxygfr.¢ &Mn&mphyémm@awiai@m?é cHhthining 0.1% TFA) gave the title

et hoxyl benzy| | am nol acet

2-[ N 2- et ?‘%xy copmnoynd F as(’twg’r“f PHER 5‘(%40?()&”*@%%“&%:?1{6‘1 8Yri di n- 2-
yl]-1 -ethoxy] b€pdinNa@s nbJ et 1.8 Ha@i €, 48.54, H, 4.56; N, 5.86Adoundd iG148.6% H, He4,
procedure of Exgmpye 14 (a), except substituting nethyl 2-[(4- 10

hydr oxy- 2- met hoxybenzyl ) am no] acetate (0.48 g, 2.14 mmwle) for the ethyl

2-[ N-benzyl - N- (4- hydr oxybenzyl ) am no] acetate, the title conpound
(0.14 g) was obtained as a clear oil Exampleflfer fl ash chromat ography on
silica gel G40% Et OAc/ hexane) foll ovved by radi al chr omat ogr aphy (5%
MeOH CHO 3, silica I [ . M + Hlerr].
15 b) Met Ayt ‘ Ry =451 2 | ' Lmaleyue grn-2-yl]-1-

et hoxy] benzyl | aghenplleminglagetic acid A sol ut| on of 4 N HCl in dioxane

(15 nmL) was added to nethyl 2- [N—[2 met hoxy-

4-12-[6-[ N -(terg net hyl a

et hoxy] benzyl ] afl H@]&%W?Qﬂ?ﬁh qf"flfméyca © ?‘%%am'ﬁﬂq@fﬂdéa%ﬁ I wa
stirred for 20 hethexylbenzyl]-N-gifenykl4neipplacatates ol vent was renmoved under reduced
pressure to | eave a Alk&/ding t@%}ie%%eduﬂél”Hfoample 14 (Xﬁ&c@ﬂt%xt\i théthyd 3i[NI(at ed

NaHCO3, and the_ s ﬁ

conbi ned or gani 8 M@%%P'@V %‘ﬁg&a\hﬁgﬂn%g’i f(g‘m°be|) f°é%%c?\}‘éﬁ “Benzy 1&82804
and concentr at ed"f—bxsirwbﬁm}d)apmotﬂcslﬁ? Ites\kitl F9mpophd§tmg) weoehigined aspeiparfitmsi | i ca
gel 25 (5% Me@mowidgeddial cﬂ@Mﬁo%x‘h}ﬂ%yUO@fJ RO eMEaLE) eli€d el 2 nG plag): MS(Exyr oi | :

MS (ES) mie 350, 4. sosou Mt P lerr]

b) 2-[N-[4-[2-[6-(methylamino)pyridin-2-yI}-1-ethoxy]benzyl]-N-phenyl]amino]acetic
acid
A solution of 4 N HCl in dioxane (5 mL) was added to methyl 2-[N-[4-[2-[6-
30  (methylamino)pyridin-2-yl]- 1-ethoxy]benzyl]-N-phenyl]aminolacetate (8 mg, 0.016
mmole). The reaction was stirred for 5.5 h at RT, then the solvent was removed under
reduced pressure to leave a clear film. This was dissolved in 1.0 N NaOH (2 mL) and
MeOH (2 mL). The reaction was stirred for 18 h at RT, then the solvent was removed
under reduced pressure. Flash chromatography on a C-18 Bond Elut® column (step
35  gradient: HyO containing 0.1% TFA, then 20% CH3CN/H0 containing 0.1% TFA, then
50% CH3CN/H,O containing 0.1% TFA) gave the title compound (1.5 mg) as a
hygroscopic, dark solid: MS (ES) m/e 392.0 (M + H)*.
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c) 2-[N-[2-Methoxy-4-[2-[6-(nmethylam no)pyridin-2-yl]- 1

- et hoxy] benzyl ] am no] aceti c acid 30 To a sol ution of

met hyl 2-[ N-[ 2- net hoxy-4-[2-[ 6- (et hyl am no) pyridin-2-yl]-1-

et hoxy] benz acetate 0.11 g, 0.30 nmole) in MeOH (3 dded
1.0 Ny] yk\loggh The(react ?on was sti rr)ed for 15 ﬁnn&%s%n?

t he sol vent was rennved under reduced pressure. The residue was

di ssolved in H2O and the solution was mjnggf]ged to pH 3 with conc
HCl . The solvent was renoved to | eave a Ite residue. Flash 35

chr omat ogr aphy on a Waters Sep PaK C— 18 coI um (step gradl ent: H20, then
15% RiEpd? giid B i Ay A-ylké- a very hygroscopic
white solidg N§hox benz (ﬁﬁhomeﬁcgt'ftﬁ 4 (M + H)[e”] [e”]H NVR (300 Mz,
DVSO-d6) [err] (d, J

- 104 - 83HzIH),680-655(m4H),4.35(m2H),
4.05 (s, 2 H), 23Megdyl(2s[N-[2-ndthoxB487-[§BY-(12rt-pitoxycarbony B-N“me(hylaminolfyridig-295 (s, 3

1%1 ethoxy]benzyl]ammo]aceuc acid Exarrpl e 17 5
Pr epar ation of

_pent yl oxy] phenyl a C.gctcpré};& & %e prggééure o&?xamp}/el 1)4?51 except subsmutmg methyl 2-[(4-
Met hyl 2- phé®oxydiexly 2-ricthosxwpgiDaninelapetsit (04ignd 14 mpele) fpf tx yhyReytieasybt at e
’SC??J dljL ng t 0 Ej i:mmp& g%gnm% it JreceiaRe] e defe Méoune iR wallbstdihda'at & !15]]&5 rmit Eg !

y X
ethyl 2-[Nben? <}l ¥lf’\’i-% romato él %%fg{é‘ﬁ%" g?ﬂ}eﬁ‘ glgglf"é(?%by '?41% title
conpound (0. 35clg9mmapbb(5é$ Me@HIaGH@lap%iice geled mmmlm)i MS (ES) mES06.0M mg r adi al

chr omat ogr aphygf60% Et OAc/ hexane, silica gel, 6 nmplate): M (ES)
me 506.0 (lg/l + Hferr]. 15 b) Met hyl 2-phenoxy-4-[5-(pyridin-2-yl)am no-

1 -pentyl oxy] phenyl acet at e To a solution of nethyl

2- phenoxy- 4- [ 5bY MethylGhiN-[2ciethaxy# (P46 mrshylamino)pyridingayil-¥4 oxy| phenyl acet at e
(0.35 g, 0.81 pmBlyfknANaninygei-aiiexene (0.81 ni, 8.00 mml e) in EtOH (4
m.) was added 10% P /z h x cti n was

al | owed to co Ptgmlﬁf'gg’)r%m '?\é“”&aﬁf gls"g‘ﬁw\ﬂ%&dfd?c F%E}‘? ?% gt ‘B‘?’l on. The

sol vent was r eﬁ'di%éﬁ:lﬂ‘hﬂ%butmcafbmﬂ%e@thph@mmedltl@-ylllelave a clear oil.
Radi al chr apat eﬁﬁﬁmﬁzﬂ]%t)ﬁceﬁg%ﬂmzﬂ/gm ﬁmole) The reéaétion G@s ﬂﬂ‘ed fc@ 2mpaepl at e)

h | 1 M
?—a\lfi)e+t e title (i.O [ﬂ% "th nt waﬂr dS unger dea%ceﬂ prels ure tlc\)/ﬁ:agc a glcar rcsxdue (

1- pent yl oxy] phé’lwqhéfe’é?d i S‘é%fiﬂ'dd SH 3 aﬂd the Whan 5’91 extraciad vith 198+t hy|
2- phenoxy- 4- [ SMeTH/EDAR.- 'ﬁwe)bbx)t&ﬂbd’lﬁganﬂc'extracts wemhealvmmb]nﬂ&]eﬂw aeetate (0.23

g, 0.55 mmole) 2. ) de l?}la The
reacti on was s |a'fi;grd§£g\‘jc‘):¥mcf§r%1dé? g’%i : E%‘?’é’ e SO gdfnatv\ér%phly (on Sili_"caogd nder
25 (5% MeOH/ CHCl3) gave the title compound (0 11 g) as a clear oil: MS (ES) m/e 350.4
M + H)*.

¢) 2-[N-[2-Methoxy-4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]benzylJamino]acetic
acid

30 Ta a solution of methy! 2-[N-[2-methoxy-4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxy]benzyllamino]acetate (0.11 g, 0.30 mmole) in MeOH (3 mL) was added 1.0N
NaOH (3 mL). The reaction was stirred for 15 min at RT, then the solvent was removed
under reduced pressure. The residue was dissolved in HoO and the solution was acidified
to pH = 3 with conc HCl. The solvent was removed to leave a white residue. Flash

35  chromatography on a Waters Sep-PaK® C-18 column (step gradient: H7O, then 15%
CH3CN/H;,0) gave the title compound (0.11 g) as a very hygroscopic white solid: MS
(ES) m/e 346.4 (M + H)*. 1H NMR (300 MHz, DMSO0-dg) 8 7.70 (m, 1 H), 740 (d, ) =
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reduced pressure. The residue was dissolved in H20, and the solution was
acidified to pH 4 with conc. HCO . The aqueous |ayer was extracted
with Et OAc and t he comnbi ned 30 organi c extracts were dried over Na2SO4.
Thé sol vent we@9s%ed to gi ve a pale yellow oi | . Fl 2RAT/US99/05232

chr omat ogr aphy Si P t nd (81
ng): MS (ES) e }H%Cﬁaﬁelg% errf@% %@M%@O E}E& 4%62??93

(d, J = 4.1 Hz 3P (m2H), ﬁ?(s?i 0 (dt, J .7, 1.6 Hz, 7.20 (m 3H)
695(m3H) 6.50 (m 4H), 3.77 (t, J 64Hz 2H) 3.59 (s, 2H),
3.13 (t, J= 6.6Hz, 2H), 1.80- 1.50 (m

- 105- M Exanpl e 18
Pr epar at i on of

4- [ 4- [ 6- (et hy | paépara@id

acid 5 a) Met hyI

4-[4-[ 6- (et hyl am no) pyri di n l']-1-ethox henoxy henyl ] but anoat e

A sol ution of 2 Agh IPHW°W%¥1 =oxopygiding- Hi} h%‘r‘ﬁ!ﬂm‘(gh@}' agptaty). 43 ol e)
and di et hyI amdd,ra;ag akey/prodeguré O Exdmplk 14 (), 44cepmsabstijutihméthid@-@- (3 i)

was added i 2 hydrony.2 ¥ ﬁ&,ﬁg;@a@r(%@g 8.7 Rlntbleh PR e fearf B R b h. O- 43

nmol e) and
2-yl ) ani no- 1- peiwéwrbwzjv ﬁ?%%"é& P tidesapPeRnddR33e) Vs oWaipedss @ palp pelloptxdy 2 (3
m.) at O [err] Gouowmg rademmmmegtaplg, (56% BtOrathexk MEBIRE g Hinih pRute) CRBIEDN Was
allowed to war m, ther 18 hr, t he sol vent was renoved under
reduced pressure and { e esi due was purified by radi al

chromat ography (30%to 50% Et OAc/ hexanes, silica gel, 6 mmplate) to afford
the title 15 b)CMé!BﬂlIFpﬁer(o@y-145—@yndlﬂ 2a)aminb-1-gefdylokoGphenyliacedi20. 9 (M +
Hl[err]. 15 ]J%bLn ofr%!glmzw l?eg&x'}q&)-[@o}ﬁ bQAPan&n-Z lgar?nno-]-

- et hoxy] - 2- phenoxy hen ut a tion of nethyl
4-[ 4-[ 6- (net hyl ey )lﬁ y]a?cﬁsez(pgp F"O 8 mr@qlﬁ(”&,tfyclzhcxene (0.81 mL, 8.00 mmole) in
phenoxypheny! ] BEXOHT9® &iLe waadddd 19% B/CAOmEn| &fter a81H atlrefluxNhdpadtion Jasaljowed MeOH

(2 ni) “:chJJ'"fo é@ﬁidf:ﬁ éa&% t W r&foﬁz&f 6{} fﬁriﬁ%ﬁ“ﬁi%’l&%lﬁ wgPJeHBJ/eg ’ﬁ).de‘P’as

stirred at was renoved
pressure. T?Re rESyced resure tosleavp a plsu@ili Radig) chromptgeranhy (5% to IO%rﬁ'ii(PWrC@%s
acidified to pHilicargel] 6 Bim/lité) gawertte titlelcompdued @P3@Pas drlapsie MBESYni/e 42t1ed with

Et OAc and the c d extracts were dried over Na2SO4. The sol vent was
r enmoved under r'educed pressure to | eave a white foam Flash
chromat ography on silica gel (EtOAc to 10% MeOH Et OAc) gave the title

conmpound (0. 07 ©)2-Blenexywhist(gyridira2ryl)dulind- Efntyldxg]pBénylacetioGei® (M + H)[err].
pnal . Cal cdag or " C24HRANERA St P2 BRabB 0 15yl Bparktho f 00: N 6.67.

Found: C, 68.33; H
Exanpl e 19 penty]oxy]phenylacetate (0 23 g, 0.55 mmole) in MeOH (2.5 mL) was added 1.0 N NaOH

(2.5 mL). The reaction was stirred for 18 h at RT, then the solvent was removed under
reduced pressure. The residue was dissolved in H7O, and the solution was acidified to pH
= 4 with conc. HCl. The aqueous layer was extracted with EtOAc and the combined
30  organic extracts were dried over NapSO4. The solvent was removed to give a pale yellow
oil. Flash chromatography on silica gel (10% MeOH/ CHCI3) gave the title compound (81
mg): MS (ES) m/e 407.0 (M + H)*. IH NMR (300 MHz, CDCl3) 87.78 (d, J = 4.1 Hz, }
H), 7.50 (dt, J = 8.7, 1.6 Hz, 1 H), 7.20 (m, 3 H), 6.95 (m, 3 H), 6.50 (m, 4H), 3.77 (t, I =
6.4 Hz, 2H), 3.59 (s, 2 H), 3.13 (t, T = 6.6 Hz, 2 H), 1.80 - 1.50 (m, 6 H).
35 '
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30 Preparation of (R)-3-phenyl-4-r4-[3-(pyridin-2-yl)amno- 1 ]

- propyl oxyl phenyl | but anoi ¢ aci d a) Ethyl (+)-3-phenyl-4-[4-[3-(1
-oxopyridi n-2-yl)am no- 1 -propyl oxy] phenyl ] but anoat e

Dii-sopropyl ag@shsarboxylate (0.40 nl, 2 mmole) was added owgqnfigyses 10 a
solution of ethyl (R)-4-(4-hydroxyphenyl)-3-phenyl butanoate (0.39 g. 1.4
mmole), 2-[(3- 35 hydr oxy- 1- pr opy! ) aléampled$r i di ne- N-oxi de (0.35 g, 2

nmol e), and tri pheny] phosphi ne (0.54 g, 2 mmol e) in anhydrous DWVF (20
][rtc_)z zitt) ?n%err] eunroteorn 25 900 TQ] Or‘%.?-- tleql[]]x 2 phen 8BS hd ke Ly at 0 [err]C
- 106- acid concentr at ed. Silica gel chromat ography (gradient: 1%
4% MeOH CHCIs3) gave the title conmpound (0.30 g, 51 % as a yellow oil:
M5 (ES) rde434 Dy aEthvl o

(R) - 3- phenyl - Eh%/{ f%ﬁ%‘k‘aeﬂlﬁmlnf’)}’ﬁndm 9%4]? e%’?‘ AP BB A A noat e 5

A m xture of et hyI R?m@mp’lﬁé‘rﬁ@tmﬂhﬂﬁm{“&J(WﬁéiRﬂWﬁhd|(9r0'Qg.ﬂ4ﬁmmmld -
propyl oxyl phenxateh@mzamatoeylét@(@@z@ 0014 6findIRYM E€M5CIS YT hDWasaBded(nla ML, 10

Egg_lt gzj at 0;‘%)6 £l dropw!:s)a manngr ta arsrglimon oggh:;?w I1 F% é) iﬁwmtl) OaIRd g Hﬁnm &g-{%&dlw\a s

added. The ¥®i thtVrl)emmaé mwalpé)dpmylﬁcéfl‘t agid @8? g»é’ri%?t'ﬁé?‘c) in CH2C12(§3 sLhat0°Chen was
hot-filtered t hmemhngqsam W rédidvid andfile réactxtﬁasammswm&bm wirlehgmwt Et OAc,
10 and t he C(? @ngwas re;[nat?e%%rslde\llyreelth? eggrrc]scserét r(?tthed sitdO \9 s Orpergriibhe ytle
conpound (0. 25§ TGed POSTE ST B FesidRavasasiied by radid 1 +
Hlerr]. chrogt)ttography (30% to 50% Et Ac/hexanes silica gel, 6 mm plate) to afford the title

(R) - 3- Phenyl - 4-cbdipdudd (0P¥ 1) &kiaR ofi- MS)(ES)rWGﬁog)mpyj)ﬂxyl phenyl | but anoi caci d
A m xture of ethyl (R)-3-phenyl - [4 [3-(pyridin-2-yl)amno- 1 - 15
propyl oxy] plhenyl ] but anoate (0.25 g 6 mmol e) and |'ithi um hydroxi de
monohydrat e (32) 4-[4-[6- (mﬁgwlmmmym*ﬁﬁr?exll 1-Athpi=2Pheneryphemibramiqagidnl ) was
stirred at RT for 18 slutiord dFerethybs[4-[6-(methglamimepyridia-291)- 12dikbxy P2 r esi due was

di ssolved in H I at RT
while the pH mé%nop&) nyﬁé&%%wg)eﬁld%g“ﬁn&? safaefdl&lt(i m@ﬁéz mL% rbtﬁéd)ﬁ the )0 N HC .
The mi xture wasndTHF fs ciegto gffard hF°m‘tSh’!9ﬁ“stsﬁt¥t‘%ft3Ma§iStm§ al Rt | After &80 9 suct i on
filtration 2nd sdRent wisrsihevdd whdehrephced prgssode. TR desiddeyral ghspenddd i nztbaeﬁnuum at 60

[err] C gave th I

(ES) mle 390. 7 k}l'“;"' i et 18 s =i come O e St Bsoil AN S0 ) VP C
73.82; H. 6. 71;EtRAcandihe combigetextracts were dried oper Ngo§@y. e sqlvegywas removed

Exarrpl e 20 25 under redbtfe@ pi2tsaieit® Ieavafa white foam. Flash chromatography on silica gel (EtOAc

(S) - 3-phenyl - 4-[ 454 Kfeb%@%&)r@“@lm ) %E&nﬂh & & b{ i dhite foam: MS (ES) m/e

et hoxy] phenyl ] but an0| C
(S) - 3- pheny$- 4-404 W"{*@Vﬁfﬁﬂ'@q}“&ﬁ?’rﬁiﬁ wl‘izﬁi;noif)};‘lzf) £. &40 Ky s B §-FT-but anoat

e Found: C, 68.33; H, 6.09; N, 6.54.

Example 19

30

a) Ethyl (+)-3-phenyl-4-[4-[3-(1-oxopyridin-2-yl)amino-1-propyloxy]phenyl]butanoate

Diisopropyl azodicarboxylate (0.40 mL, 2 mmole) was added over 45 secto a
solution of ethyl (R)-4-(4-hydroxyphenyl)-3-phenylbutanoate (0.39 g, 1.4 mmole), 2-[(3-

35  hydroxy-1-propyl)amino]pyridine-N-oxide (0.35 g, 2 mmole), and triphenylphosphine
(0.54 g, 2 mmole) in anhydrous DMF (20 mL) at 0 °C under argon. The yellow solution

was kept at 0 °C for 10 min, then was warmed to RT. After 23 hr, the reaction was
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30 . Di i sopropyl azodi carboxylate (0.16 nL, 0.80 nmole) was added
over 2 mnto a sol ution of ethyl

(S)-4-(4-hydroxyphenyl)-3-phenyl butanoate (0.19 g, .66 mmole), 6-

(et hyl ami no)WQ@294pP37dy| et hanol (0.12 g, 0.80 nmole), and triﬁﬂTélﬂﬁ?PfWé%phi ne

(0.20 g 0.80 concentfaleH. ! ?chﬁ g4l é\ﬂ&MﬂSé) %%21@054We(ﬂ4mﬁcg) tlhlg The

yel | ow sol ution was ke en was vvarrre
After 24 hr, tﬁ%’“?%’&?:@r%}ﬁ éﬁ%aéﬁﬁ?!@ﬁ’ﬁlamgh‘g)egﬁ%ggﬁ B esi due vvas
chr omat ogr aphed on silica gel (gradient: 10% - 30% Et OAc/ hexanes). The

2 '15 ! e Cﬁﬂﬁgound bf B |_1§§(R943 PRS- AR5 Qi - DS Parfifio-A-prddy Rk 1BRAy IftlulanoddS (ES) nfe
. 10'7_ ( 5 mxb re of ethyl (R)-3-phenyl-4-[4-[3-(1-oxopyridin-2-yl)amino-1-
(S) - 3- Pheny| - 4[psbp}iaxylgheqytibtitapsagen(0i3o p(0/49% minele) 2eyglohexinee(d Indx ¥4 mimeiey.|1p%But anoi c

aci d PA/C (bﬁ hE'd%MQEP%Aﬂ?opF&?MF%?ﬂ@Rﬁs fatbd Wremmtk (e TGLE) 1N H20

(2 mL) was added t tion o

(S) - 3- phenyl - 4 A[fﬁr Zt Qr T‘Bre(Pﬁ{SS (H gﬁj ragﬁ %)aflﬂyﬁ.l eﬁmztugﬁ \Tas Teateg at reflux for another

et hoxy] phenyl ] BOS&ndeb evag BotRilegd thiougR calirm®. ehe Fiher PaiFwés veashdd)with hbeEt0as,ul t i ng
M XtUure wasjg apg §1£ Egﬂmd%trﬂ weRd con@ntited t Qf‘d?d W@%ﬂ@%@%ﬁ@&?g 87;515‘3

resi due was dissolved in H {PH was adjusted to

with 1.0 N HO 2Pegaellogall Jds U‘?“l‘h‘n’%%ﬂ@ecant ed away fromthe gurmy
precipitate, which was dried in vacuumat 60 [err]C for several days to

af ford the) (kii. ﬁhqurmgqaqp,(rﬁmlﬂg anfio}- pxﬁgyl&zgﬁbﬁ)@bﬁmoﬁcdamdws (ES) nfe

391.0 (M + err H 6.71; N 7.17.
Found: (C 73H)6[2 H]6 @Omnmtuee ghyl (%3 pﬂeny?4—[4 -(pyridin-2-yl)amino-I-

Exanpl e 21 15 propyloﬂ]gpaylmummtqﬂ) 25 g, 0.6 mmole)and lithium hydroxide monohydrate (32
(S)-3-phenyl - {1056 ¥eh ;ndm- @ nm)aaamgt@(almxw@a@x‘kr@axl ﬁf*?am L.bu.wwsy ¢ acid

15 a) Et 3- ridin-2- oc-.am no- 1-
propyl oxy] phenffl’ éﬂ%ﬁ‘?oﬁ@é Woidad W' s°lvgd3‘8cﬂz§m%§/fff‘i"éf§ a@é@/ﬁ*”"ﬁ‘? W&y al oil,
66 rrg, 2. 2 molstiredw BTahile the pH vas slowiytandearafglly adjusted ©t5H-16.0 with 1.0 N HCL

(S) - 4- (4- hy dr OB REQYE Wadsiriae ot B am%%ol(élva@%ﬁbcte@bmh&)mkﬂmﬁgxwdr ous

E(\)/Eggggeous% m‘\{'aﬁpe(igvng [entyrol‘ ﬁé{ﬂhgﬂré%gla}{l B@Ryﬁc@@g{m °E gave t em{e comgo%%d 100
1- propyl ) - N- ( t eng, 43} asre\etaasylsolid; | M3 (6S) o¥q390i7 dMnicH)N: dhonldGal¢doBG 48156182073 -
mol e) was addeghs Hte ¢, 9345:tH, 891391741 pankee, Blds! Fiahealk, 7.80M t enperat ure
for 5 days, then was t hen partitioned bet ween Ef GAc and H20. The
organi ¢ phase was washed twice with H20 and once with brine, dried
(MyS™4), and concentrated. Silica gel &samplm2bhgraphy 25 (gradient: 0.5%
4% MeOH CH24gl 2) gave the title corrpound (0.30 g, 55% based on
recovered startjng mat e I | .. (E i€ 535.0 (M +

yTr—S- phenyl but anoat e

H[err]. Uncharrgeimt Sas 25
( 0. 30 g) was r @gmgphggxllbutanmc acid b) Et hyl
(S)-3-phenyl -4-[4-[3-(1-oxopyridin-2-yl)am no-1-propyl oxy] phenyl ] but anoat e
30 Asol) t'yg()%f ethyI[4 y ino)pyridi 1-1-ethoxylphenylJbutanoat
(S) -3 pheny! - a-P DA Eerylter15 sy pmisereygfipopi-ehorylpheny lbutanotc
pr opyl oxy] p¥enyl ] butRiiseprery! §20dig@bexylag (666 mbnd).80) mmdewds addeg oyer  mimted TFA (5
m) was solution of ethyl (S)-4-(4-hydroxyphenyl)-3-phenylbutanoate (0.19 g, .66 mmole), 6-

(methylamino)-2-pyridylethanol (0.12 g, 0.80 mmole), and triphenylphosphine (0.20 g 0.80

mmole) in anhydrous CHCly (5 mL) at 0 °C under Ny. The yellow solution was kept at 0

°C for 10 min, then was warmed to RT. After 24 hr, the reaction was concentrated and the

35  residue was chromatographed on silica gel (gradient: 10% - 30% EtOAc/hexanes). The
title compound (0.26 g, 93%) was obtained as a colorless oil: MS (ES) m/e 419.0 (M +
H)*.
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stirred at O Cfor 1 hr, then was allowed to warmto RT. After an
additional 2 hr, the solution was concentrated to afford the title
conmpound (0.15 g) as a pale yellowoil: M (ES) me 435.2 (M +
H{err]. 35 woowissd) Ethyl (S)-3-phenyl-4-[4-[3-(pyridin-2-ptpasionezl

- propyl oxy] phenyl ] but anoat e :

- 108 - A m xture of ethyl

(S) - 3- phenyl - 4b) &) pPhényl-bxb[2y(Gi(wrthyl@mipb)penivimd-y(}-1-ethoxy]phenyl]butanoic acid

propyl oxy] phenyl ] buﬁlﬁﬂﬁ?‘ﬁ ro&QleJn%n dgte@ mlég)nmoq:ex?rl 9%8@?19?) N 45 emtu >
mol e), 10% Pd/C na Pz’trr[g and |socﬁ 9 nol

heated at refl &® ‘ﬁ‘r"?ﬂéf’ I 'Ph“"y 25 ‘k F T'(m?‘byl?)mﬂ?)l’y’f B2 ur e vvas
hot-filteref tbthmgiherwﬁbutamatemg‘,()bz emolsaid THEY Susioh &ble remiltingtmixtukeoias Et OAC,

?gdlt he cogbl nagireﬁ gds ﬁ1; ft Whr%énewﬁg&ﬁ:@rﬂlta{eatmréﬁhu@fwfapﬁ%goltvgd?mt 26 %ﬁﬁfund
d) (S)-3- PhenyP Zf"’[‘lill‘[s@t“pisr H“}ng*‘lj)%%%aqi oS SOUIH9P 3239 %ﬂ\%‘;ﬂ"’f’but anoi c

acid from tha gaimpty preeipitdte, sthivh [was dried in vacuum at 60 °C for several days to afford
(S) - 3- phenyl - 4glgnt c’bn(plab{.{d'(éi'ufg 219y ak 3WhiAOsolid: M%QES OB, (P(ZMl@i}e”XJ\a] but anoat e

(0.10 g, 0.24 iu r ra 0. 29
mmol e) in ?éﬁoﬁ%%éﬁ@ (g H%? %5@ BEEX‘%H‘ é‘l”fé&rH'l%sq'uN g?#\en was
concentr at ed The residue was dissolved in H2O, and the resulting aqueous
sol ution was stirred at RT whil eplahiglepl] Was sl owly and carefully
adjusted to 5.5 - 6.0 with 1.0 N HO . The m xture was stirred for 0.5
hr, then the sol utlon was decanted away fromthe solid. 15 Dry| ng in hi gh
vacuum at 60 [ &repd R : a[3e(pyrjuld ¥lpherylhughaic

M5 (ES) rHQ5390 7 (M+ H)[err] Anal Cal cd for CZ4H26N203 [err] 1 7 HA :
Exaggl 2222 20 a) Eihyl (Eq, %Bl%ﬁ"gﬁ %3{? (S]f-oxopyndm gyl)l@oc-amlno-]_| 6.22; N 6.10.
() - 3- ( 4- br onop pepylbjylphefdlbft@nop®- ( et hyl am no) pyri di n-2-yl]-1-

et hoxy] phenyl | but an@b&un@%’dﬂde 80% m mm@x)alﬁ 5W!|n 22mmo]e) was added to a solution of

3-(4-brono h
g'rzat hyl( am no] p)F/) ey n'ly(ﬁiﬁﬁw °L¥|_Ph Pho%]l)glhutaﬁo?ti &yﬁséa%wg}é n anL\l_drous DMSO
Di i sopr opy|20az ¢ainbrat B33 irdereargon. Affenthe miktupberams| heinogwmeoua,Pl®d(Gsl oWl y to a

sol gt ;3 cz)n of et méthaﬁasulﬁmﬁéxybr PYOBYTR M h-burdzycArb oy E Rk B RIE Wi postee2 (0. 30
g,

6-[N-(tert-but W&eil)’”@%?ﬂ}’?‘ﬁ TR FRETIHRA Sovipnoyas SUTRA Al [Ro At IRERSITe {93 Saysyfheny 24

mol e), and t r ivshdenypagiiosgsibiernser BIOA2 agd H70. Jthe organie phasqiwaswaskhddwise @it Cl 2 (10

{rh) at 0 30 Cmod:ﬂa ok g,aﬁlbmn;hamuwgsm%&@h wnlca.&a:\e@tssm&rge] aq}onﬁtcgrafpt éLOdrri nd
en was e react,l ngentrated an

the resi due vva %t%oéﬁaMp%&%Eﬁﬁcéﬁave the it ¢ com lé"ld(é)g% E?%&s 0ﬁxanes)

gave the titl ereevpp@umnwaezalgas agmligw giy MS @Séa\/e slo; (MlﬂfDJ'RfUﬂChanged (20%

Et OAc/ hexanes) efy¥4)-4-WbhydRoR) phehyd)-BARnylibdtdodte MB0[f Whd recRdrdd.9 (2M + Na)[err].

b) Ethyl (S)-3-phenyl-4-[4-[3-(1-oxopyridin-2-yl)amino- 1 -propyloxy]phenyljbutanoate
30 A solution of ethyl (S)-3-phenyl-4-[4-[3-(1-oxopyridin-2-yl)Boc-amino-1-
propyloxy]phenyl]butanoate (0.30 g, 0.56 mmole), CH,Cl, (5 mL), and TFA (5 mL) was
stirred at 0 °C for 1 hr, then was allowed to warm to RT. After an additional 2 hr, the
solution was concentrated to afford the title compound (0.15 g) as a pale yellow oil: MS
(ES) m/e 4352 (M + H)*t.
35
¢) Ethyl (S)-3-phenyl-4-[4-[3-(pyridin-2-yl)amino- I-propyloxy]phenyl]butanoate
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35 .b) Ethyl ()-3-(4-bronophenyl)-4-[4-[2-[6-(nethylam no)pyridin-2-yl]- 1
- et hoxy] phenyl ] but anoat e

- 109- A sol ution of ethyl

()-3-(4-bron¥Yh®§92f- 4-[ 4-[2-[6-[ N-(tert-butoxycarbonyl ) - N PCT/USIN05232

met hyl am no] pyri di ng ?Ithluleoth ﬁgisoss pﬁ.e.rtm h%&%xﬁz ggmﬁaﬁ&% 0.53 nmol e)
in 4 NHC in I oxane

Concentration BR8Y I?HMF\'&Y@H?‘?‘EPPF%W Wﬁ? mm°'e)’ %ﬂz‘axz"eéﬂa %Qm)dp%r ded
the title conpbdCqstang, .05 mtreled\andijsopbiacd] (Wak) wav hehtediat réflux uhder wigbl Wi t hout

further purifi ?tu r5 hr the mixture \9:)5 hot-flltered through cchtc® Thc filter Fad was washed with

()-3-(4- Brom)p anm no di n-2-

et hoxy] pheny! | Bekt E}g‘ﬁ% 4;1‘33? EPmbmed%ltmtes ere °°’f°%5’p dl‘i%lﬁ?"t ‘i’e k"’ ?PE‘P°i“d4Q1mml e)
was added dr opwj486)toa palesyellon binMS(ESYtniey #19(7 M + H)t. 10

3- (4-bronophenyl )-4-[4-[2-[6-(met hyl am no) pyridin-2-yl]-1

- et hoxy] phenyl ] but angat e 0.26 g,.0.48 le) ip dioxane (10 nmL) and
H2O (5.0 ). thédw e’é’ﬁ‘l’%““r[é‘f?ﬁwéaf"é'xkg ‘"°'l'P'°Pq’£‘1m;‘iY1P¥‘@dp%ﬂta"8t§ o 1 1C for 3
hr, then was concenAmsktac.of dthy (83 pleud-44dH3-MyridinedyBantide-H20 (5 nl),

and the solgti op¥1By MY o ah&@qo%gwnﬂndwﬁlmmmmy&sﬁ@e rnarioﬂ,tfﬁﬂ 1@3' I d was

col |l ect ed and as a

white, crystal M&n@2%mely) ‘“ﬁﬁfgsfg' “Idljl“loila?ﬁ{zt“gﬁ “PRFS"TFé{hT or éﬁ’ %Fdi%é‘h?'asover 20
mn: 10% - 80%cidafbiniet? Theoresiduaiwas dissoled BoHRPA)and the resullihgraqi&ud Silutidn sas Cal cd
for C24H[ err] N2GRErar REWhile t%c 'Gig., IR Elld GreAmy Bifttelro s34 6 Wit TN He. N
5.30. Found: C__ 54,49; H, ‘:'i] ql
Exanpl e 23 20 The mxxup? gﬁsasflgf FIO ]hr then the solution was decanted away from the solid.
()-3-(4-isapr omd'lpbmrhggh)vadmm @°q gave e tithsdosppumd }(#6/mg, B %) Zsyglzissy]sohd
et hoxyl phenyl | g +

%vnm AnaloCaldyh aJr‘ﬁ ag‘)‘{) el 1.7 HC, ﬁn B.6.1%:

()-3-(4- |sopro%lppag€f%lg 46[3%6&629‘§,r29thyl n-2-y

et hoxy] phenyl ] WO or di ng to the procedure of Exanple
22 (a), except substituting nethyl ()-4-(4-

hydr oxyphenyl ) - 3- (4-i sopr opyl phenyl ) bug # for the ethyl
()-3-(4-brr#60phenyl) 4- (4- hydr oxyphenyl ) but anoat e, and substituting
6- (et hyl amMfi'no) - 2 pyrldyl et hanol for the 6 1N-
(tert - but oxycartnepan 133 ] ' etk DI ' e conpound
was obt ai ned 3chox%]%ehﬂ%; ,§5J,d ca gel chr omat ogr aphy (30% Et OAc/ hexanes):
M5 (ES) me 447. + errj. b

()-3-(4-1sopropyl pheny])-4-[4-[2-[6-(met hyl am no) pyridin-2-yl]-1-

et hoxy] pheny! | tEtryb{d-3€&brbmophenyl)-4-[4-[2-[6-[NAtertehutbixpegriionyly e  pr ocedur e of
Exanpl e 22 45C) ,m ta-fi1 lefexyiPreiWbutadoatd- (4- 35

| sopropyl phenyl) - 4- 5? -{lpéoérgz}zgém F@o&'yl%t@(& @rglyrll 2qlmm5e)ywa]s add]éd slowly to a

- et hoxy] phenyl ] but aff0'&
solution of ethyl (£)-3- (4-bromophenyl)-4-(4-hydroxyphenyl)butanoate (030 g, 0.82

mmole), 6-[N-(tert-butoxycarbonyl)-N-methylamino]-2-pyridylethanol (0.31 g, 1.24

mmole), and triphenylphosphine (0.32 g, 1.24 mmole) in anhydrous CH2Cl» (10 mL) at 0

30  °Cunder argon. The yellow solution was kept at 0 °C for 10 min, then was warmed to RT.
After 39 hr, the reaction was concentrated and the residue was chromatographed on silica
gel (20% EtOAc/hexanes) gave the title compound (0.32 g, 65%) as a clear oil: TLC R¢
(20% EtOAc/hexanes) 0.44; MS (ES) m/e 349.1 (M + Na)*, 674.9 (2M + Na)*.

35 b) Ethyl (¥)-3-(4-bromophenyl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxy]phenyl]butanoate
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ethyl ()-3-(4-bronophenyl)-4-[4-[2-[6-(methyl am no)pyridin-2-yl] 1-

et hoxy] phenyl ] but anoate, the title compound was obtai ned: HPLC (Hanilton
PRP-1 [err], o -110-

gradi ent over w@ogdspiz 10% - 80% CH3CN H20 contai ning 0.1% TF@C%sgg,as’ile
ganﬂm e (258)5 e 435 > fugeq Qflr;‘!%b(yf (+)-3-(4-bromophenyl)-4-[4-[2-[6-[N-(tert-butoxycarbonyl)-N-
()-3-(4- isopropthmﬁmnyhc)]m{dﬁ-z[)8}-(4mnm]mﬁ)@}jautmdxam{aag/¢ P3Bimifold)in 4 N HCl in

propyl oxyl phenyld,&g{,@(ng)h,g) @fs'siired at RT forq)S tiy_bégﬁélmlrdtmn and r, dcconc&ntralnfn It:ﬁoﬂo- 1- 10

3-(4-isopro - 0X0
E)Z opyl(oxy] pﬁensléf&r}ﬁb%’ﬂéf nes a ’d"‘“(th"'““e°°N£@qd€WYb}P°dY’“BV@PhM%F4§')‘°d\/\/aS added
to a sol uti orf offo@vafd BthontdFunthed purificationpr opyl ) am no] pyri di ne- N-oxi de (0.37 g,
1.13 mmol e) and nethyl ()-4-(4- hydroxyphenyl)

3- (4-isopropyl ph anoat e i n_anhydrous CH3CN (15
rrL§ Aftgr PYLP Sr&ﬁ %% 1 fr%-[%(faﬁh‘/ ‘T"BP°)EX5‘ Hr2-YB1le reaction was

filtered and com*e)nt]pbdnﬂdbumnontmd 15 rotavap. Silica gel chromat ography (5%
%O_VE?_QSI 2) ggve t hq g Nh6H eoMRRL, r]dM(nQno?é) wis a de dropv@A'e 16h s&8tid o tﬁyalr(i)QI I

O -5 Ch T sopRopy T drmsmmehbn btz 64("rfawﬁwl{9wrnewﬁ -y p<peisrinheny Dputanoate

pr opyl oxy] pheny| (PB6&O+¥8atreol@Gn dioxane (10 mL) AndE>( (5t0ambf Thetelying mixture was

()-3-(4-isopropyhirbenyh c b fr, [h%n (és ésﬁéentwtedl’lﬂé(%éﬁé s H1ded wi

| henyl | b ol a5 VIR B B o. 31
ARSI M R S T NS N s gffw ellsgieb ol
(15 nl) was heatdsidd etafford the titie@bpound (%2063 11%) ,as & Ivbiee, trgealtind sah&sHPN@s renoved

b% fil E rati OII:IS t E(ﬂ-l?/ﬁlman SR '1@ rﬂlénl ove%ﬁlntq?l %d%;gl—l CC)IIIJ : aannt i stejgugﬁJA)z 5
chromat ogr a 0

as a li ggt Se%ll 0 f?f%g ﬁ&%\nghb (9r2|5]H20 . 54.54;

()-3-(4-1 sopropyﬂ-%ﬁh@nsﬂd) (’45{4@1 BRI UNapihy| pyr| di n-2-yl)amnino- 1-

propyl oxy] phenyl ] but anoi ¢ aci d According to the procedure of
Exanpl e 22 (c), except substituting met Ex (1% 3-(4- 30

| sopropyl phenyl)-4-[4-[3-(4-nethyl pyrid am no- 1

- pr opyl oxy] p¥enyl ] but anoat e for t he_ ethyl

() - 3- ( 4- br oMo ph erYdanién §rd+ L 2ealiGoptopiphak el BirnBrohvhiai |

et hoxy] phenyl ] bum_%% e corrpoun was o

PRP- 1 n: 10% - 80% CH3CN H20 cont aining 0.1%

TFA) K = 14. 57; M5 (ES) me 447.5 (M +H)[err]. 35

Exanpl e 25 a) Methyl (£)-3-(4-isopropylphenyl)-4-[4-[2-[6-(methylamino)pyridin-2-y!]-1-

25  ethoxy]phenyl]butanoate
According to the procedure of Example 22 (a), except substituting methyl (+)-4-(4-
hydroxyphenyl)-3-(4-isopropylphenyl)butanoate for the ethyl (+)-3-(4-bromophenyl)-4-(4-
hydroxyphenyl)butanoate, and substituting 6-(methylamino)-2-pyridylethanol for the 6-|N-
(tert-butoxycarbonyl)-N-methylamino]-2-pyridylethanol, the title compound was obtained
30 following silica gel chromatography (30% EtOAc/hexanes): MS (ES) m/e 447.0 (M + H)*.

b) (#)-3-(4-Isopropylphenyl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxy]phenyljbutanoic acid
According to the procedure of Example 22 (c), except substituting methyl (+)-3-(4-
35 isopropylphenyl)-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-ethoxy]phenyl]butanoate for the
ethyl (1)-3-(4-bromophenyl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxylphenyl]butanoate, the title compound was obtained: HPLC (Hamilton PRP-1®,
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Preparation of 4-[4-f2-[6-(nmethylamno)pyridin-2-yl ]- 1

- et hoxyl phenyl | but - 3-enoi ¢ aci d a) Methyl

4-[4-[2-[6-(nmet hyl ami no) pyridin-2-yl]- 1 -ethoxy]phenyl]crotonate
According to racedure of Exanple 5 (a), except substituty

4-(4- 5 hyd%}%/g%ﬁ%gyl )crotonate (0.46 g, 2.39 mmole) for th'*e‘“?f”eﬁ@?“%-m-
hydr oxyphenyl ) bigtadigataiver, 20tnkin: H0Pé 4 89 %cCHig§ N0 ¢@tadnigg 0. VB IFANKS= pt.BhMSed: MS
(ES) nfe 38 bl M P53, b) o
4-14-[2-[6-(Met hyl'am no) pyridin-2-yll- 1 -ethoxy]phenyl]but-3-enoic acid 10
1.0 N NaOH (1.8 nmL, 1.8 nmole) was added to a solution of nethyl
4-[4-[2-[6- (et hyl ami no) pyri di n- Examgdle 24 et hoxy] phenyl ] crotonate (0.3
g, 0.92 molg) in MeOH (5 m.). The reaction was stirred at RT

overni ght, then was conc it.ed in vac :

silica gel (grad @RS R R N O e RS I G- <Y

MeOH CH2C 2 contmdpulonyiplign@iutdapierdidt o afford the title conpound (0.0
31%9 as a 15 slightly yellow solid: M5 (ES) nmle 313 (M+ H[err]; [

r
NVR (360 MHz, ? 7.8 t , 1.33 (d,.J = 8.7 Hz,
) g " 6 o Nt G abionviphgnyiy -4 B et 1 okppvfigR g yamine- 1= § 5

16.0 Hz, 1 HO @r@sloxylshen@lturaposte H), 4.22 - 4.35 (m 2 H), 3.09 - 3.29 (m

Dt

D ©

4 H, 2.96 (s, NoH.14pa37 ngﬂtljlé)d.va%i el ohufibsii2l RREBmbAL T ]2 1.0
;(()302 H G 63 68’prclila’yl)aesnii%cvglbyn[ﬂine?N-g%de 8(:)039 I’é, 1.13 mmoleB%’glzfgﬁg?( %!?4—h$dr§xybhewy1;-' 98.

Preparati on of 3-(4-isopropylphenylbutanoate (0.32 g, 1.02 mmole) in anhydrous CH3CN (15 mL). After

(S) - 3- phenyl - 4- [ ierdng a(RF Ghdér Bedn@be 2BMY. MeQeabridlr RARKERY hdHoRceRrMbd onlhe
et hoxy] pheny] but anoi

Lacid 2 I )
(S) - 3- phenyl *4- ["82)%- %%‘F%%“g cigompatography g%‘%ge@'/‘{%%a\%f‘mﬁ? e fompoyngd (0.31 g,
et hoxy] pheny! ] buidéhcas elear oil: MS (ES) m/e 4710 (Maghbpy| azodi car boxyl ate (0. 25
m., 1.25 nmole) was added to a sol ution of et hyl

(S) - 3-phenyl - 4- (hy,gr enyl ) but ano 7 0.63 le),. 2-(5,6,7, 8-
30 tetrahydro- 1"38‘9?1‘5%@%9@?%‘%%%’%‘? @ﬁ"?‘é’?’ﬂ%bﬁ)ﬁ"@%"y ’,n'%' bl e), and
tri phenyl phosphimepyloxylphenflia@nagle 1. 25 nmmol e) in anhydrous THF (5 ni) at 0
LETLIC, The Bt el b ep B ek T
chr omat ogr aphed ’g]r‘fm&(’ﬂl’%%py °é‘P'ﬁ’FeZW g‘t’%a"ﬁ?e“éﬁfﬂ&&dﬁig‘f‘°f°ﬁxqg%}’8’ G 92 l\tg?‘?'?.ge
compound (197  mmolekygyclohdxend (0566 mil., 65 mmols).|and isepréEs)] (HY mLYw héqudat H) +. 35
b) (S)-3-Phenyl -dakdol &t andh tife Bratyst wa Readivat bylril@atita EbURK chifi® - ontbntratidn -
_et Ei)z(y] phenyl ] bu&n Qx?xlcac ge?&\lrgmatography (5% MeOH/CH>Cl,) gave the title compound (0.25 g, 83%)

25  asalight yellow oil: MS (ES) m/e 460.9 (M + H)*,

c) (¥)-3-(4-Isopropylphenyl)-4-[4-[3-(4-methylpyridin-2-yDamino-1-
propyloxy]phenyl]jbutanoic acid
According to the procedure of Example 22 (c), except substituting methyl (+)-3-(4-
30  isopropylphenyl)-4-[4-[3-(4-methylpyridin-2-yl)amino-1-propyloxy]phenyl]butanoate for
the ethyl (£)-3-(4-bromophenyl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxy]phenyl]butanoate, the title compound was obtained: HPLC (Hamilton PRP-1®,
gradient over 20 min: 10% - 80% CH3CN/H20 containing 0.1% TFA) K’= 14.57; MS
(ES) me 447.5 (M + ).
35

Example 25
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To a solution of ethyl (S)-3-phenyl-4-[4-[2-(5,6,7,8-tetrahydro- 1

, 8- napht hyri di n- 2- yl ) - 1- et hoxy] phenyl ] but anoate (197 ng, 0.44 mmole)-
in1:1 THF/H20(2 m.) was added IN LiCH (0.66 nL, 0.66 mmole). After
18 hr the m x s heated to 50 [err]C. After 18 hr [e was
cooled to RTV«%] o eé%ggégz

hed W|th Et 20 (2x5 m_) The agueous Iay
Tyadrcs i :. ot ooyl el

concentrated t gn

HCl . The solid was coll ect ed by filt rat [ on and dried under vacuum at
50 [err]C to give the title conp white Bowder (136 ny, 74%.
MG (ES) me 417 (Mrthy! dy¢ é?rﬂ‘s](meshﬁlaiﬂm°l§é(r"éla2ﬂ&)r -e‘h°xylPh@2 HPOP#E N203 [err] 0.5

H20: IC 73.39; H, 6.4érdibg toﬁhéﬁ;;}eﬂmﬁnfﬁxaﬁplc'B?ga)lékpeﬂt'lsub&xtﬁtﬁig hdthyb4-26. 10
Exaer e 28 2 hyl 4-(4-
()-3-[1- (di rrethyfjmﬁ{) F‘?&hﬁ?su B a oy for e L.
(et hyl ami no) py'ry ’(ﬂ’?‘}‘P-hE"-yil)P‘I‘ta“°P‘e=‘B‘E veeomprRA il & AP %nBrsPrepered: MSIES) e Et hy|
()-3-[ 1 -(di mesaayMavsiiytosul fonyl )i m dazol -2-yl]-4-[4-[2-]6-
(et hyl am no) pyridin-2-yl]- | -ethoxy] phenyl]butanoate
According to the ‘Er ocedure of Exanple 9 (a), except substituting ethyl
()-3-[1 - [4-12-[6-(Methylamino)pyridin-2-yl]- -ethoxy]phenyl]but 3-enoic acid
(di et hyl ammosul f ontyd N NaDHAZ8 m1.21.9 Injmolke) (W4s duidely 10 X yelinton ol sty @2 ¢6-( 436 ng
(1) 12 (4-h 4o eth%ﬁ ol ﬁhWl]-"—ethoxy?phenyl]gﬁtgg?teé (038,092 pmole) pMeOH (s
(411 nyg, )7/0% %&%) J&eﬁa?tea wagstigred F‘g‘}'fm’é thep s copgsnirates) ‘“ﬁ?%‘“@l@‘ae‘;\r/lp+
H)[er chrdijatography on silica gel (gradient: CH2C12, then 1% MeOH/CH,Cly, then 1%

3-

.
1- (Di met hmtemcaﬁe lcfoam o¥eRES %H)zo yéfclra the lifle dofipbbhia (586 gyjﬁoyh{w) pyrid

2- e
ot obedul® oFEhbaIPE Bssy@é& e 06 s 85t ovveg casongtes opSio " 78
i met hyl am nos(apg ©n,)7i33i(d| d =@ 7 Bz, 2[H),- 6484]-6-96 2m| GH), 68t L/ ¥ ami2ix) pyy,iedion- 2- yl |

)-
n-
he
di
Y 4[4 2 hoxigl POREW L AHHHGR! &1 GRO 220439 (HTEMS).0f 95 29 (AR 43hDs
net

I

‘
[
yl]-
'
t

hyl ami no) pyfSi Hith-Anal, Ciled for CragiapNaRenl FC92H Gi 63481 B Iy y‘bm%lrﬁ?a‘fde
Itl e conmpound C,63.84; ,A3207.987% was prepared as a white solid: M (ES)
me 488 (MgpH[err]. Anal. Calcd for C23H err]NJerr]dJerr]S 0.5 H20
[err] HO: C 51.83; H 5.86; N, 13.14. ~ C, 51.88; H 5.69; 30 N,
12. 75. M -113-

(
[
t
(
(
(
t

ethox nyllbutanoic acid

25
a) Ethyl (S)-3-phenyl-4-[4-[2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)-1-
ethoxy]phenyl]butanoate

Diisopropyl azodicarboxylate (0.25 mL, 1.25 mmole) was added to a solution of
ethyl (S)-3-phenyl-4-thydroxyphenyl)butanoate (178 mg, 0.63 mmole), 2-(5,6,7,8-

30 tetrahydro-1,8-naphthyridin-2-yl)ethanol (223 mg, 1.25 mmole), and triphenylphosphine
(328 mg, 1.25 mmole) in anhydrous THF (5 mL) at 0 °C. The mixture was allowed to
warm as the bath warmed to RT. After 18 hr the mixture was concentrated and the residue
was chromatographed on silica gel (4.5:1 EtyO/hexanes) to give the title compound (197
mg, 71%) as a clear oil. MS (ES) m/e 445 (M + H)*.

35
b) (S)-3-Phenyl-4-[4-[2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yD)-1-
ethoxyJphenyllbutanoic acid
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Exanpl e 29 Preparation of
()-3-{imdazol -2-yl)-4-[4-[2-f6-(nmethyl am no) pvridin-2-yll- 1-

et hoxyl phenyl | but anoi ¢ acid 5 a)
()-3-(I'mdazo 4-[4-[2-[6-(net hyl ami no) pyri di n-2-yl -
- et hoxy] pheny ]oggut %.QI’ZI.(’)I C acid Et hyl ()- 3- [IC’I‘IUSD9/05232

- (di met hyl am nosul f ofpd splutipriefzgiy} (33-jiphengl-4-l-[2AS B3 8-tetrahydro-1,8-naphthyridin-2-
(et hyl ani no) pyyij-gletho Muyub&tamﬁ{enmﬂ bammhlowmnpm aQQﬂﬂgwaQadtg:l nmol e)

was 10 di ssol H sol ut.i to
o in. Aftor 6 REqHhes e bBE ol Mk 8 Rt i B v PR o oC AT S 1
adj usted to 6 uthe mixtdre @asonladre RTrdnd washed iith pO (2x5 lesdlhamt@m*\Amrwaﬂ

Eong/enlt r ?t eds It OchBdNtrard dtaﬁsredvx redid0ds THR) n;% O'\én delififuaRs i m%%ah%@beoﬁoﬁ Fel8
ond/ el ute colu racti con

product were md(‘"@%‘f“f’b‘?ﬂ"éﬂ”iﬁ‘&“ﬂ" ‘i'gg&”ia &g ’5 t(ﬁg’ gyet %“‘E‘%WB?H?& (80
my, 54% as a mammm@rmmgw%)( E@)(EMWCSSH(M WH* HAfabrQalcd fomal . Cal cd
for Olerr] HANBR s NEh, B0 5R,61Ck 7330: AN, ds. Gl ONr3.14;, 6643 836, Found:
C, 61.26; H 6.09; N 1 . 62.

Exanpl e 30 20 Preparation of (S)-4-[4-[2-][6-(nethylam no)pyridin-2-yl]-
1 - et hoxyl pAenyl | - 3-(thiazol - 2- yiixetple 3Boi ¢ aci d a) Ethyl
(S)-4-[4-[2-[6-(rret hyl am no) pyri di n-2-yl ] -1-et hoxy] phenyl ] -3-(thi azol - 2-
e “nobert ¢ oeempuonppip b b i RiRSA R RuSL e © 0 (<)

except substitu

hydr oxyphenyl ) - Sugthytany idind-ylbiethe baanaigacid). 69 Mol e) for the ethyl
()-4-(4- hydroxyphenyl) 3- (thl azoI 2 yl ) but anoate, the title conpound

f:ﬁ?grran?bgr a;ﬁywa)sg Lel(gngé ﬁ'(df“eihylam’ms'ﬁf(’g?lhQhé%ﬂ'ggi]n‘ggj[} %Bl ?\I,EVIS)m‘:]rﬂS ieI Izlgg ?E/: +
H [err] . 30 (methylanbyo)pyndm 2-yl}-1-ethoxyJphenyl]butanoate

é S% aﬁo[ g [ 2- [ 6- ( Met hytrdidyQd ¥ piodédireds Ek&npie%h%}tgb&am\g §h)(|f(JF5L33-[21a0| | g yl)
u i

(b), except subg(f mfth)parﬂlaos‘g{f?w])mzlgzé%ﬁilg Q}%'droxypheny]%utanoate (4?6 mg, | Eﬁ P

[ 6- (et hyl ami no)wypte) fir the2thy] OE)-4-(4-hydraxxpieptier{thipzod-2(yDhitanoate. the i) but anoat e

(262 mg, 0.68 3%omp oﬁMﬁM%qn%W@s #épadtt as a light orange oil: MS (ES) m/e 516 (M + H)*
()-4-[4-[2-[6-(nethyl am no) pyri di n-Zﬂ-ayI] 1 g—ethogxy] phenyl ﬁ 3- i
(thiazol -2-yl)butanoate, the title conmpound (112°ng, 45% was prepared as a
white solid: b) (#)-3-[1- (Dxmethylamxnosulfonyl)lmldazol-z-yl] -4-[4-[2-[6-(methylamino)pyridinA-yl]-

1-ethoxy]phenyl]butanoic acid
According to the procedure of Example 9 (b), except substituting ethy! (£)-3-{1-

25  (dimethylaminosulfonyl)imidazol-2-yl}-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-
ethoxy]phenyl]butanoate (200 mg, 0.39 mmole) for the ethyl (+)-4-[4-[2-[6-
(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-(thiazol-2-yl)butanoate, the title compound
(70 mg, 37%) was prepared as a white solid: MS (ES) m/e 488 (M + H)*. Anal. Calcd for
C23H9N505S - 0.5 Ho0 - HCL: C, 51.83; H, 5.86; N, 13.14. Found: C, 51.88; H, 5.69;

30 N, 12.7s.
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M5 (ES) n/fe 398 (M+ H[err]. Anal. Calcd for CJerr] H23N303 [err] 0.75 H2CO

C, 61.37; H 6.01; N, 10.22. Found: C, 61.51; H, 5.89; N, 10.18.
Exanple 31 5 Preparation of

(R-4-[4-[2- | am no) pyri din-2-yl]-1-ethoxyl phenyl|-3-(thiazol -2-

yl ) but anoi ¢ a‘t‘,’Pg9/4592y a) Ethyl PCT/US99/05232
(R -4-[4-[2-[6- (et hyl am no) pyri di n- 2- ,Lampid 20 €t hoxy] phenyl ] - 3- (t hi azol - 2-
10 yl ) but anoat e According to the procedure of Exanple 9 (a),

except substituting et hyI (R)- 4 (4-
hydr oxyphenyl ) - Begata rhat4el 2] 64 tlamifo)pdidimbidi- f or t he et hyl
()-4-(4- J@y&&@mgﬁ@%g,}aga(t hi azol 2-yl )but anoate, the title conpound
(265 ngy, 90% was prepare as a pale orange oil followi ng silica gel
chromat ography (35% THF in 1:1 15 t ol uene/ hexanes): MsS (ES) mle 426 (M +
Hlerr]. a) ()-3-(Imidazol-2-yl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxylphenyllbutanoic

(R -4-[4-[2-[6-fMet hyl am no) pyri di n-2-yl | - 1- et hoxy] phenyl ] - 3- (t hi azol - 2- yI)
but anoi c aci cor tp t ro, e of Exanple
(b), except substi tLﬁtPﬂé’)eaf[M?’m’(’ﬁ)'ﬁ qgf?ﬂ)"ﬂﬁiam?g'yﬁ [%39%

[ 6- (et hyl ami nthyladnmp@nyxhilyml-etéo*ydpbyl]yﬁ)lhetn‘}olat]e(@wmmpé%mlrnom k9 but anoat e
(265 ng. 0.6® dissolvedT2l0N HCP lOtnliIQ afd Y bolution was heated to reflux. After 6 hr the

Qnitazer 50 bﬁﬁtaﬂ%%ﬁwa?%ﬁﬁ i e 21 ush i B e RSN o eslingy s &

white solid: solutiof/Bag de@)entrgtesl t8 Gppreximatel{P [mly, arjd, walgbromatOerhphdd fma CA21H23N303

0.5 H20: C, 62. Qd/eltte calufm (H,O then 20% CHICRAL, O mongonﬁ%in%%c ;H»dug’t wh N

]F-’(r) eg;r at2 |5 on of combined and lyophilized to give the title compound (80 mg, 54%) as aw rT‘Itlllte powger MS

() - 3- (benzothi atEsh m-38h MA-HDA. ppal] Galqdfor GoiHam40s) BSHAINC 6131, H16.09 N,

et hoxyl pheny! | by @nquenda@, 6130 H, 6.09; N, a3 6%t hyl o
()-3-(benzot hi azol - 2-yl )-4-[4-[2-[6-(net hyl am no) pyridin-2-yl]- 1-

et hoxy] phenyl ] but anoat e According to the procedure of
Exanple 9 (a), except substituting ethyExample30
(benzot hi azol 2-yl)-4-(4-hydroxyphenyl ) butanoate (200 ng, 0.59 nmol e) for

the ethyl OB bt or A s YA QYISO 0L RARL Baib g & e

title conpodn
- 115- yDhbutanoic acid

a) Ethyl (S)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-(thiazol-2-
yDbutanoate

25 According to the procedure of Example 9 (a), except substituting ethyl (S)-4-(4-
hydroxyphenyl)-3-(thiazol-2-yI)butanoate (200 mg, 0.69 mmole) for the ethyl (1)-4-(4-
hydroxyphenyl)-3-(thiazol-2-yl)butanoate, the title compound (262 mg, 89%) was prepared
as a pale orange oil following silica gel chromatography (35% THF in 1:1
toluene/hexanes): MS (ES) m/e 426 (M + H)*,

30
b) (S)-4-[4-[2-[6-(Methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-(thiazol-2-yl)butanoic
acid
According to the procedure of Example 9 (b), except substituting ethyl (S)-4-[4-[2-
[6-(methylamino)pyridin-2-yl}-1-ethoxy]phenyl}-3-(thiazol-2-yl)butanoate (262 mg, 0.62
35  mmole) for the ethyl (£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-
(thiazol-2-yl)butanoate, the title compound (112 mg, 45%) was prepared as a white solid:
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prepared as a clear oil following silica gel chromatogr aphy (60%

Et CAc/ hexanes): M5 (ES) me 476 (M+ HJerr].

() - 3(Benzoth|azol 2-yl]- 4[4[2[6(rrethy|amno)pyr|d|n2yl

et hoxy] phenyM®WHaH3i ¢ aci d Accor ding to the g 6&33{?@%

Exanple 9 (b), gp{-./egu@mw-gfl Aghl altM lfor(©p1853N303 - 0.75 H o c 61.37; H, 6.01;

(benzot hi azol - o)pyrldln 2-yl)

- et hoxy] phenyl %bg %%hi:g nd: %E{ngw*} w})§46 nmol e) for the et hyl
()-4-[4-12-[6- (nethylam no) pyridin-2-yl]- 1-

et hoxy] phenyl ] - 3- (t hi azol - 2-yl ) but anoaggmple® title conmpound (125 ng, 61 %
was obt ai ned 10 as a white solid: Ms (ES) nmle 448 (M+ H)[err]. Anal.

Cal cd for Cferr]H[err]NSOSS [err] O. 75 H2O C, 65.13; H 5.79; N, 9.1
1. "Found: C, 6Er 4-[R4]6- lamino)pyridin-2- 1

Exanpl e 33 1§1)butﬂaﬁ@a gati on of
(S)-4-[4-[2-(5.6.7.8-tetrahydro-1.8-naphthyridin-2-yl)- 1

- et hoxyl phenyl | - 3- é\%hl azol - 2-yl )butanoi c acid a) Ethyl
(S) - 4- [ 4- [ 2- ( 5 3b EyBR)-dtl#-ahidimsthylsmgoipxridin Ryl ldvthplepytr)yll -3t(thiazol-2-
- et hoxy] phagy! ]y})@manoate (t hi azol - 2-yl ) but anoat e Accor d| ng

to the procedure of e stltut I

hydr oxyphenyl ) - 3- (t ﬁccof glﬂt Ip)r‘% %décn?i{x 'R‘il"zgga nﬁcepbs“E§3%+¥ﬁBF§ l(ﬁglz}'(‘f he et hyl
(S) - 3- phenyl - hydroxprWdﬁ'mylpﬂw)byta}‘m(&Qm 8,69 mhwole) ifer|the ety @ (371 ny,
i hrrpur e) was ﬁbmgdggq@%ﬁgna ~(fHiRar2- yn)biuanoaw the tid oot (249 :hg:@o%ﬂuas prezfmrzed( "

chr omat ogr aphy i +
H) +. 25 6'% é’orﬁ" 3‘ égﬁé‘&é” %é?mﬁ ?Pg@fg"gﬁf)%ﬁr}thyrl di n-2-yl) -

1- et hoxy] ph‘ényl‘?‘“@ exanesy OIS (ES) m/e 426 Y BTt anoi ¢ aci d Et hyl
(S)-4-[14-[2-(5,6 t et r ahydr o- 18naphthyridin2y|) 1

, 8-
- et hoxy] phenyl ] h | got:
di ssolved in 1: bl?(ﬂ—ﬁ': w&%&etﬁ?g n?)(%;yé{(L g ?"V%ﬁ%golar%ﬂibﬁ an16 N Li OH
(1.04 nL, 1.043#Mple) and the m xture was heated to 50 [err]C. After
18 hr the nixture Wascdéifg @ihd podsdurabfExu@sibe th)Vixtdpt Sbsfiting eihyﬁ(R')m)M— 2The

agueous. | a4g1 BTmARIGERbLAGE YISl AN Run B DR A &
col | ect ed by flmft‘?@tfi’fdPP A Cardrldd2-Ihiarethylamino)pygigiaZorl- br?—th%]!{he'n‘r*}t to gl ve
E Eg) t Imt( | e4(2: ?1 m()qmmol(ﬂﬁﬁuﬁgoatesﬁefmwa::mpam?t(mﬁg , 40%) RasPrépared laﬁu\dme' sofid HI\C/IB
e [ . . I . .
C 63.42; H, Wgéﬂé?"g&é*ﬁfﬁgﬁ& 5@0@%3‘9‘@2@%1353 }Qlﬁgz%g ,Ol‘ia‘.g’zf?%‘
- 116- N, 10.34. Found: C, 62.25; H, 5.80; N, 10.37.
25

Example 32

tho he! utanoic acid

30
a) Ethyl (1)-3-(benzothiazol-2-yl)-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-
ethoxy]phenyl]butanoate
According to the procedure of Example 9 (a), except substituting ethy} (+)-3-
(benzothiazol-2-yl)-4-(4-hydroxyphenyhbutanoate (200 mg, 0.59 mmole) for the ethy! (£)-
35 4-(4-hydroxyphenyl)-3-(thiazol-2-yl)butanoate, the title compound (220 mg, 78%) was
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Exanpl e 34 Preparation of .
()-3-(4-Methyl thiazol-2-yl0)-4-[4-r2-r6-(nmethylam no)pyridin-2-yl]-1- 5

et hoxyl phenyl | but anoi ¢ aci d a) Ethyl

() - 3- (4- met hyotdeissmol - 2-yl ) - 4- [ 4-[ 2- [ 6- (et hyl am no) pyri di nPETgshsvesis2

St ?g;(?/] 22 gg%![ ] grg%ag%ogta?]ieﬂénl é?lming(sjli_cg _gé%_ﬁl%%tloggpl}f%ﬁé‘}; %t(?;&c(?}%ggn%g)? IVPSf Exanpl e
met hyl t hi azol - ZESy e 476 (M-+H)dr oxyphenyl ) but anoate (216 ng, 0.74 mole) for
the ethyl ([err])- 4- (4- hydr oxyphenyl ) -3-(t hi azol - 2-yl ) but anoat e, the

titl d , d, | il foll ow
11 ca gol chr BhibadParepaso B e opE B LS e a2 (Me
Herr]. 35 eth{®ylphenyl]butanocic acid

() -3-(4-Met hyl t hi azgleoiingltd thé plotedude FExAmifé 6 1H) 2R POBY btk Behgr(y)-3-- 1-
et hoxy] phenyl ]

t o hyl
O T P et oyl BRI P14 sty lamingub DR 2 b sonvinteny Dpusgronte 220
| - et hoxy] pheny inigbQi4emoele)xfof BO&hyhfi)-4rkis2d fdmeshylenddnd)pyridink2-FHH- H2O (5 nl). To
this sol E%B%'Tbhﬂﬁ}?-ﬁ@ﬂ%l-i—y@b&hdeht%e(titlel:@m?«wd 1123 ;g4 )8)as obtRifed NE
£

m xture wag, heated .at 5C r Ler, 1 h X{ UL e oled to
RT and vvasﬁgd \ﬂ)f?ﬁh’ﬁs?@p(éggg%l‘ﬁi‘y%%éﬁ ‘ Anaﬁg %ﬁgzﬁ%gﬁéﬁ'ﬁ Ho:
concent r at ed - uSd6s- 13y Hcuth N B 11.drnyods €652 I549rNBA2% sol vents, then

was acidified to pH 6 using 10% HC . The solid was collected by filtration
and dried under vacuum at 50 [err]C to,give the title conpound (88
ng, 29% over 2 steps) as a pale yell owfim;l&ﬂpowder: M5 (ES) me 412 (M +
H[err]. Anal. Calcd for C22H err] N3G3S [err] 0.25 HCl: C, 25 62.82; H,

6.05; N, 9.139. pr@utathn of(S)aJ494(5 41,8 2tdPyidrd\1.8-Dafhbhyridin-2-y1)-1-ethoxylphenyl]-3-
Exampl e 35 thiazol A PRALAE] QD of ()-3-[4-carboxy-1
. 3-oxazol - 2-yl |L_£'%'}'!?§—V%E'[ hyl am no) pyridin-2-yll- 1- 30

et hoxyl phenyl ] but anoi ¢ aci d a) _ o
() - 3-[4- Car boxyy Ehgt @ma_tzf-@:syﬂ,d-reéar{yém{12&-5@hui»9m&1yiyﬁmém>)x?mhénsilm= 2-yl1]-1 -
et hoxy] phenyl ] %Jlga%]gl_ baG, dte To a solution of nethyl
()-3-[4-(benzyl'oxycar onf}'f(’)a- 1, 3-oxazol -2-yl]-4-[4-[2-[6- 35
(met hyl am ng) pyri di Regsrdihd o the prébfRKYIERABMY b @g.tes'a&@?&@stﬁm Byl (§)-48. ol e)
in 1:1 THELHRO (1 ) at " RT was added 1.0 N |g?(9.58 ks .28
mmol e). After -Mdrﬂzfypp él)' -(thiazol-2-yl)butanoate mg, 0.69 mmole) for the ethyl (S)-3-phenyl-
117- 4-(hydroxyphenyl)butanoate, the title compound (371 mg, impure) was obtained as a clear

oil following silica gel chromatography (40% THE in 1:1 CHCl3/hexanes): MS (ES) m/e

452 M + H)*.

25
b) (S)-4-[4-[2-(5,6,7,8-Tetrahydro-1,8-naphthyridin-2-yl)-1-ethoxy]pheny!]-3-(thiazol-2-
yD)butanoic acid
Ethyl (S)-4-[4-12-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)-1-ethoxy]phenyl]-3-
(thiazol-2-yl)butanoate (371 mg, impure) was dissolved in 1:1 THF/H7O (5 mL). To this
30  solution was added 1.0 N LiOH (1.04 mL, 1.04 mmole) and the mixture was heated to 50
°C. After 18 hr the mixture was cooled to RT and washed with Ety0 (2 x 5 mL). The
aqueous layer was concentrated under vacuum to remove residual organic solvents, then
was acidified to pH 6 using 10% HCL. The solid was collected by filtration and dried under
vacuum at 50 °C to give the title compound (106 mg, 36% over 2 steps) as a white powder:
35 MS (ES) m/e 424 (M + H)*. Anal. Calcd for Cy3HysN303S - 0.33 HCL: C, 63.42; H,
5.86; N, 9.65. Found: C, 63.19; H, 5.61; N, 9.45,
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m xture was acidified to pH 6 using 10% HC then was concentrated to

dryness. The resi due was purified by reverse-phase HPLC (gradient:
10- 80% CH3CN H20O cont ai ni ng 0.1% TFA). The fractions containing the
product were worvbisper and concentrated to renove CH3CN. pEinasspeesdat i ng

aqueous solution was |yophilized to give the title 5 conpound (36 ny;
94%) as a white solid: M5 (ES) mle 426 (M+ H)y[err]. Anal. Calcd for
C22H23N306 [err] 1.7 TFA: C, 49.26; H, E‘largééal\" 6.79. Found: C, 49.30; H,

4.24; N, 6.97. Exanpl e 36 10
Preparation of ()-3-[4-(Am nocarbonyl)-1.3-oxazol 2-yl]-4-[4-[2-]6-
(et hyl am no) pyRregdtatorPof(4) 3- eth{ithing 4-j26t(methylamie)pitridin-2-yl}-1-a) Met hyl
()-3-[4-(amgoc L

1’ 3 oxazol - 2y TR e ougagos A8¢ hyl ani no) pyri di n- 2- yl1-

1- et hoxy] phenyl ] but anoate 15 To a solution of nethyl
() - 3- [ 4- car boxya) IEtBy (yeBz(@! methyithihzod-2{yl)-4-[3-[R-B6-(methylamino)pyridin-2-yi}-1-

(et hyl am no) pyry di - - 1-et hoxy] phenyl ] but anoate (82 ng, 0.19 mole) in
dry DVF (Jé*%{]?ﬁ%ﬂ%@‘é\‘é% added NH4O (30 ngy, 0.56 mmole), HOBt (30

ny, | 0j ZZAPIYN e?l_,8 Et 3?irc]:ordin_g to thOpraéedixe of Bxahfpley(w), @%cept&ﬁlﬂtilﬁ?@ deih? #B.(40. 22
mol e) . f m WasS CO [a . r | AU S
Caken up 1 nilp csngt? g 2 ot o opatRRIEARA 1 T o] il A ES
conbi ned or gani €4 tygeryehamie-ahipzel2yDetanpysehe s gompmed (399 meekibputs) asve t he
title conpound gréfaredBs a EiBdhil fstlodingisiiod gey Etirbramb@iphy (30% EBA)k/meXBesd3RIS(M +

errj.

(H§!3-[14-<Am noc%’fzrsg'})”r?‘y“?%%’z}?r: 2-yl]-4-[4-[2-[6- (et hyl ani no) pyridin-2-yl]-1
- et hoxyl phenyl ] but anoi ¢ acid 25 According to the procedure
?; ?IfXthpl( e 5% () %)-e-)(f-mthyﬁmmt-i?.-&llw[W-[@@rhﬁiylamino)pyridin-z-yl]-1-

-o- -(am nocC (0} = . . ;
,3-oxazol-2-yl]$ }fE¥T§gT%??ﬁﬁfﬁ Ianino)pyridin-z-ﬁk%é 1-
et hoxy] phenyl ] but andawure g (#ig?'(%!"ithm@‘)}ﬂbﬂ'['i'f?e?/ thylaminp)pyridin=2-yl]-
(benzyl oxycar bonyhgxylphenyllbutanocate (395 mg) was dissolved in 1:1 THE/HO (5 mL). To this

ot nowy pheny! | b A AR SR AEM i dalimim s a0

ethoxy]phenzl]by ) prooduc : urified
by 30 revef@e- fhatfeer Hbrthe mixier wascooladso KFumdmashrd pPEREH2 a5 midgThe 1% TFA) .
The f r act aquBss Gg&rivaas Bordéntiate@ ufidepehd@im toRErRove adstiualonzanid dolecns; diad I at ed

to renove | a I b4 to
give the title toRdsqCI 5%*@%‘- TUE NS Rl by itk BRI Gy | 0
425 (M + H) [ er r Yacuymm a0 *€2g givp thetitle compoungd$38ipe; RATjoxer 2steps)sasppale yallay Hpo:  C,
44.58; H, 3.95; pdwderf. MO (ESFairui2 (4 + ByF. 2ial. Gdicd folH553,6N3048 - 02581 C,

- 118 - 25  62.82; H, 6.05; N, 9.99. Found: C, 62.94: H, 5.95: N, 9.95.

Example 35

30 th 1lbutanoic aci

a) ()-3-[4-Carboxy-1,3-oxazol-2-yl]-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1- )
ethoxy]phenyl]butanoic acid
To a solution of methyl (+)-3-[4-(benzyloxycarbonyl)-1,3-oxazol-2-yl}-4-[4-[2-[6-
35  (methylamino)pyridin-2-yl}-I-ethoxy]phenyl]butanoate (50 mg, 0.09 mmole) in 1:1
THF/H,0 (1 mL) at RT was added 1.0 N LiOH (0.28 mL, 0.28 mmole). After 72 hr the
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Exanpl e 37 Preparation of
()-3-[4-(di net hyl am nocar bonyl ) -1. 3-oxazol -2-yl | -4-[4-[ 2-[ 6-

(et hyl am no) pyri din-2-yl]- 1 -ethoxy] phenyl |l butanoic acid 5 a) Met hyl
()-3-[4-(di nocar bonyl)- 1 , 3-oxazol -2-yl]-4-[4-]2-[&:
(met hyl am no) pyr [ J(‘jﬁg? 2-yll- 1 -et hoxy] phenyl | but anoat e LETIUS%IOSH%D a

sol uti on of metrhiytureWas3cififietwpbiiasing, 18%dA 2 Was gdnkentrated tod?yre§- The

(met hyl ami nO) pyreglmemvaz ifiea by F«M} Bidfe AN RRER0 éﬁ B3, 0bondiniigPl €) in
dry DMF 10 %L\fva mH= anm ne "ﬁg Jﬁ?rlde 46 g, 0.56
mol e), HCBt rﬁc.t’fﬂs "é HWNE Y "ERETEd° and EDC
(42 ng, 0.22 mmﬂne\)e Cfm*brThz!.BES\th& mcom *Olmwr'»taubephmd @can@ehﬂtittct ed. The

resi due was § ak@mpbiihdi(sh ﬁg@%i& AWnite A616H: XS (ERY 26l H)+. AnfH@MLAof 3 X 30

rL): The Comi SRR, 55 4 - ey AR Bt o AT PR 6ha0 (4

Hlerr]. 15 b) ()-3-[4- (D| nmet hyl am nocar bonyl )- 1 , 3-oxazol - 2-yl
}-4-[4-[2-[6-(net hyl am no) pyri di n- 2-yl 15 1-et hoxy] phenyl ] but anoi ¢
acid According to the pr o%‘é—@l&féé-of Exanpl e 35 (a), except

substituting nethyl ()-3- [4 (di met hyl am nocar bonyl )- 1
, 3- 0xazol - 211 | pidsbol r i3 R0

(rrethyl am no)pyr| I N- -
for the MINo
()-3-[4-(benzyl oxycarbonyl)-1, 3- oxazol 2-yl]1-4-14-[2-]6-

(et hyl ami no) pygi ﬁan +)y:4 s (a,;.no@armnyhgtwm B HHLAEg R Em ﬂ}ﬁ"?ﬁaagﬁldmrpduct

was prepar é’ﬁm urif rever se- phase HPLC (gradi ent
10- 80% FARRYE o. 1% TFA) . The fractlons containing the

product wer 25 ﬁm’? Aty Ve glhe resul ting
aqueous sol gst I on vvagfg)ﬁmq? mgﬁg EQBS&\)’; ti t)flp‘_‘i3 ound ny,
629 as a whi te(’%e&yf"ﬂ“"%"("Eg)y'H“é‘h"xY]Phe “'(’M“F (F‘B g0 19 mmpleyin d 1\@5 for
C24H err ] NAQ er 2]mIl)at RT was &dedMH 4T,(3(Ag, 4456 nitholé), BBBt (B) mg, 0.22 BmbIeg), ERBiund: C,

50. 11‘8 H 4.79; (0%8 nﬁ, 6%6 mmole), and EDC (42 mg, 0.22 mmole). After 18 hr the mixture was

concentrated. The residue was taken up in HyO (10 mL) and extracted with CH,Cl5 (3 x
20 30 mL). The combined organic layers were dried over MgSOy4 and concentrated to give the
title compound (46 mg, 55%) as a light yellow oil: MS (ES) m/e 439 (M + H)*.

b) (1)-3-[4-(Aminocarbonyl)oxazol-2-yl}-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxylphenyl]butanoic acid

25 According to the procedure of Example 35 (a), except substituting methyl
()-3-[4-(aminocarbonyl)-1,3-0xazol-2-yl]-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-
ethoxy]phenyljbutanoate (46 mg, 0.1 mmole) for the methyl (F)-3-[4-
(benzyloxycarbonyl)-1,3-0xazol-2-yl}-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-
ethoxyJphenyljbutanoate, the crude product was prepared. This was purified by

30 reverse-phase HPLC (gradient: 15-50% CH3CN/H7O containing 0.1% TFA). The
fractions containing the product were combined and concentrated to remove
CH3CN. The resulting aqueous solution was lyophilized to give the title compound
(19 mg, 45%) as a white solid: MS (ES) m/e 425 (M + H)*. Anal. Calcd for
Co9Hp4N4Os - 2.5 TFA, 1.0 H30: C, 44.58; H, 3.95; N, 7.70. Found: C, 44.24;

35 H,3.60; N, 7.83.

- 118 -



Exanpl e 38 Preparation of
(S)-3-phenyl -4-[4-[3-(3.4.5.6-tetrahydropyri m di n-2-yl)am no- 1-
propyl oxyl phenyl | but anoi ¢ acid 5 a) Ethyl
(S)- 3-phenyl - Wwq9¥A4FB7 (t ert - but oxycar bonyl ) am no- 1- pr opyl oxy] pteaifys9pmEsanoat
e A sol ution of 3- I\I—(tertE%¥I;q)3<§/70ar bonyl )am no- 1 -propanol
a

(499 ng, 2.85 mmole ) and dii sopropy zodi car boxyl ate (0.561 ni,
2.85 mmol e) in anhydrous CH2Cl 2 (14 nl) was added dropw se over 10
mn to a sol uti prpaitioabhi)-3([SYditethiam eaﬁbohm 1 3@xazohggniexgresry| ) but anoat e
(323 ny, 1.14 pl.e). 3 L Dhe _ §, 2.85 mol e) in
anhydr ous CH2C 2 T ' . The yell ow sol ution was
kept a? 0 [err]C for 10 mn, then was warnmed to RT. After 23 hr, the

reacti on was coa)cmﬂ._w(_&pd-[omimemylamhhnarbromjlnvapxaam-ylme -[agBiedue was flash
conpound.( 378 g enbh R DT L REIBAIEI = (300 W, oo é,)“eli-,' e
[err] 7.28 - 7.10 (mro 5sd1ﬂuon6f&5thy1 (8)-2f4-dachoxy> 1 Boxa1-261}4-@-[7f6-(d, 2 H),

g gg i £21 ;g Egr Sét%]lamHéd)g)gxdo in-2; ygé-e(dfoxyéhelg‘?lléxgangaée (8%@? Ig mmolg rf,d?ryglq_ﬁ

1.43 (s, 9 AP, 2mb)atRT v3gadded dgnep-l])ylamme hydrochlq;)de Kby, 0.56 mmole), HOBt (30 mg,
(S)-3-phenyl - 4- ps (r?m@dmmgmoomﬁpwﬂeqmmhﬁaﬁddm %@Qﬁiﬁmn%gle) Aftcr 18 hr the¢t N

HCl in di oxane HCI 4. dded ution of
cthyl () 3. premyren pacpamidd, BEtghs R uGRIRim UG ahfudadl M

- propy! oxy] phen{thBli(ana m!») ( Birerombined orgggics WegSirindroNee Me804 R copgeatratéro

resul ting m Xt Uk (18 Sorfiduhd @9 nfgDBIB) 43k light BellcHalily VIg (BER /e 439 (M + ByFOVEd on
t he rotavapwﬁnd the residue was triturated with ether to afford the title

conpound a ite solid: M5 (ES) mle 341.9 M+Hierr c) Ethyl
(S) - 3- phenyl - 4- phH)B-ErPimathydanpingeasppyydld. froxazal-2-y Mlﬁﬁﬂnyﬂm‘win})bumamoat e
A m xture of et bhyh-(-ShoxgiphbMBhtarbid atid 3- am no- 1- pr opyl oxy) phenyl ] but anoat e
(0.85 mmol e, crude), 2-bronmopyrimdine (177 ng, 1.11 nmole), and NaHCO3

(357 ny, 4. 25 weodrdingito ﬂﬁtme@m@ offExample 35 émt exdepttsubstifuting nfietityl 22 hr .
The m xture was (gL ﬁl@th?ﬁmmdg{r | heoxggdllzsylmr[g_[ﬁ %roved by filtration.
The filter ke thx (g \{)45?5} eh b apte)ép B‘Aétratle ﬁng‘
washi ngs werd c&RE Hﬁ‘g’éﬁ BT R B sy HbytAReale P M gL jor the
chr omat ogr aphed mathy |(i}3>&4-ﬂ7@hzs(1m4§9m1ﬂ Aeoxarodyyll-o-[4l2-6-the title
Cnggund (289 NYmethylaminSPyidie-2SHE P2ihoxMfphdnfBbutihdare? #- Puderoaucd &y '] -
i i prepared. This was purified by reverse-phase HPLC (gradient: 10-80%

CH3CN/H7O containing 0.1% TFA). The fractions containing the product were

25  combined and concentrated to remove CH3CN. The resulting aqueous solution was

lyophilized to give the title compound (48 mg, 62%) as a white solid: MS (ES) m/e

453 M + H)*. Anal. Calcd for Co4H2gN405 - 1.8 TFA: C, 50.44; H, 4.57; N,

8.52. Found: C,50.19; H, 4.79; N, 8.88.
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d) Ethyl (S)-3-phenyl-4-14-[3-(3,4,5,6-tetrahydropyrimdin-2-yl)amno- 1 -
pr opyl oxy] phenyl ] but anoat e A m xture of ethyl

(S)-3-phenyl -4-[4-[3-(pyrimdin-2-yl)am no- 1- _

pr opyl oxy] phewmgbd/dsszranoat e (286 ng, 0.68 muol e), gl acial HOAsctbE /)2
conc. HGO 5 (0.113 nm., 1.36 nmole), and 10% Pd/C (72 ng, 0.068 mmol e) was
shaken at RT under H[err] (45 ps%‘—-@?’—aﬁParr apparatus. After 4 hr,
the reacti on was flltered and concentrated to yi eId the title

conpound (240 a

(S) - 3-Phenyl - Elgﬁlbgfojd 1;’6,,511 patafisik 6L ahydr opyr| m din-2-yl'yamno-I- 10

pr opyl oxy] pheny ut a%T’CJE(ﬁ_d_ A mxture of ethyl
(S)-3-phenyl5-4-[4-[3-(3, 4,5, 6-tetrahydropyrim din-2-yl)am no-

1- propyl oxy] ph%513§tﬂybﬁ2—@[yﬂ@r{yg4-q42ﬁﬁ(té@but&y%@bﬁﬁ%ﬁgd-l é{ogwo:ggﬁl I&Htalaﬁa‘c b at h

1.12 |
set a':mgSE% err]C. AFYBM '3'8°fr?)rN -(lepdutoxycarbopyamiped - Riepanel 4419ame. 285 mmolend

washed with Et 2@ disoprogyl adojlicarbineylaet @G6 Wank./2. 88 mMIe) it adtfydroudiCHS@S dRGL) The
remai ni ng aque%aa&xwogw@éo&pmmtts@;o%imn r&wlxsd%#ehﬁﬂ(gt avap to renove

resi dual organi.c, sol hen was filtered trate was

acidified t'8 prYgowpheny b%"“te (323 menl-1Pnagisy ﬁ@l‘%@emf@m‘mﬁWMZ 85
PRP-1[err], 250nmol@in snhgirpus3B95CTSONLIA00 °C under g Fihe yaEonﬂ;u&é was Rept
fol | oned by | yqphed fo??(s !nthNS‘s &Jﬁ%eé iR Acf '\ﬂe x(e?c%oﬁr%é centr tT&ﬂS‘S \[I\er f, ]e

wd Ms (ES), m rr
‘FI)'IC:)A eE 20 ( éheg‘gg"ﬁa angst 5%‘“’&? ¥ ‘z‘f“ 41‘6‘?1?&508’@“'5‘13’8’ sgiiga gqli(15% Acﬁexavesbg
Exanpl e 39 to affordPthe fithe @uimipownd(878 mg, 75%) as a white solid: 1H NMR (300 MHz, CDCI 3)
()-3-[4-[ 2-56- (messhyl légnnﬁﬁlpﬁ% dis 5o a5, ¥ i, %Ha%»woea 4§Aefht7o‘tb.ysnpgf4fa id 25

Met hyl 3- bon
f/ll)]et:]oiy] E)zanzyl[?’]%f)&‘ﬁ’tli %a%?} 3 )O’é%?azs&d%% é@él‘@’ﬁ?@nz 1196t h$3

() - 3- (4- hydr oxyipehHy|! ¥p 6nf H)-1yi2od108 (¢ 28).ng, 0. 12 mol e) ,
6-[ (tert-but oxycarbonyl) nmet hyl am noj - 2- pyri dyI et hanol (43 ny, 0.17 nmole),

' [err] C was added dropw se

BE%E g 35029 éoo o} %ﬁhwg)ﬁé’h%ﬂ%?gf %ﬂééﬂg’tﬁ%’i’ l|°6‘ﬁp'!ﬁﬁ3§]b& apRed to warmt g RT.
After 2 day®, the sdNB@kindiaxane HCI (4.25enin\E thmole) euas sdeedidrepivigs te 3 saltition oRadi al
chr omat ogr aphy eﬂ.gl @h- thEﬁygﬁt‘t-F?(teﬁ[Bumx%aﬁmn%Qlﬁno- -pro%ﬁls ?ﬁ?ﬁ}%&&%& e t he
f I g_lzi ?Orrpou nd rr( 8 s?%lnof‘%&f edat[)e rct)a\!sullung mi ture was stirred for 2 hr.” The solvent was '

removed on the rotavap and the residue was triturated with ether to afford the title

compound a white solid: MS (ES) m/e 341.9 (M + H)*.

25
c) Ethyl (S)-3-phenyl-4-[4-[3-(pyrimidin-2-yl)amino-1-propyloxy]phenyl]butanoate

A mixture of ethyl (S)-3-phenyl-4-[4-(3-amino-1-propyloxy)phenyl]butanoate
(0.85 mmole, crude), 2-bromopyrimidine (177 mg, 1.11 mmole), and NaHCO3 (357 mg,
4.25 mmole) in EtOH (10 mL) was heated at reflux for 22 hr. The mixture was cooled to
30 RT and the salts were removed by filtration. The filter cake was washed with EtOH. The
combined filtrate and washings were concentrated on the rotavap and the residue was flash
chromatographed on silica gel (25% EtOAc/hexanes) to give the title compound (289 mg,
80%, 2 steps): MS (ES) m/e 419.9 (M + H)*+.
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b) ()-3-[4-[2-[6-(Methylami no)pyridin-2-yl]ethoxy]benzyl]pent-4-ynoic acid
A solution of 4 N HCI/dioxane (1 nL) was added to nethyl
()-3-[4-[2-[6-[N-(tert-

but oxycar bonyWQ pa45837 ami no] pyri di n- 2-yl ] et hoxy] benzyl ] pent - 4P@HU829953330 ny,
0. 06 N YL Erhy ﬁfsg @rph&yhm- A8 ME My dNBsinhigV A miader reduced

pressure to gi resi due. A sol ution of
this residue, %ﬁbgﬁ &%?’ g&he MeOH (0.5 L), and THF (1 dr op)

was stirred at RT fArmxiﬁremfgmyhspsmymtmpr(pyraﬁxed 2 yMadhnorless under reduced

pressure. &m}ﬂgﬁﬁ@%@&&a}@@ﬁe (‘iké%g.ho"b%qmwg 1?{ il ]H%A(c?(lmni;{ cSdgEne pH was

adjusted to 6 ractéd with
10% MeOH CHEI 3 (0. ﬁﬁ@ﬂedﬁémm!e)oqﬂgdﬁ%@d&@? Het %OﬁfonmolWé'r?é shpkpreay Raweﬂerﬁaz s
and the sol veni43Rp ofi & FRY Gfparats C Aft&rsd I the MBSioh WayilterddzndlconEdhtrated to yield\at er

" R Wi R (5 e

85Hz,2).655(d J = 7.2 H, H, 6.40 (d, J = 8.8 Hz, 1 H),
Ié-‘rij 2 (2 m 02(H)1 3) (9-ALPhenyd-4H}.[3-83, 4.56(téfi"5clhﬁl(ric'i&/nmﬁixr8§-y()ﬁnln3l-|‘|)H)2 E/g (ES mFm 1
, 7 I 1 J = 2. Hz, E e

339.2 (M +rf?5 %lf g]%%n§l%uta%mt‘21ﬂd

Exanpl e 40 pr%alft‘dtf iethyl (§)-3-phenyl-4-[4-[3-(3.4,5,6-tetrahydropyrimidin-2-yl)amino-

()h-4 I[4 LZ [ 6- (lFﬁ%ﬂjrnyﬁ]ﬁhd’in)]Wnbdb (248-mg| 0.5 mablan 1 YINNEO (1. 153n1(,2-12 24ole),
phenyl et hyl) °

HRR R [6 tﬁn gh?]r:’itoH(4m1c.f\@a)silll\#ﬁtd]l’i‘ﬂmoﬂba}hsetat 55 Aflr 18he 1)

phenyl et hyl )but“aﬁﬂﬁt"és cooled to R and Was*‘%‘tf‘ﬂ’r%lzﬂ ’Eé"lLPre I%Z,(gt‘.YBﬁhE‘Bb‘r""Exarrpl e 2

(a), exceptl5suldstartiddt ﬂﬁgreﬂ‘ﬁlnh'lﬂaqt(c))usﬁﬂajeﬂwas?&mcentratcd brneﬂy on the rotavap to remove

hydr oxyphenyl ) - 3- &Q%@%‘g{%%lt}%@ Buk @Qé)ﬁlf gu , ahd tﬁe@ﬁtrﬁ% HXS acidiffed to CpH 3 with 3 ‘7(: 59%

()-4-(4- hydroxy]%

was obt ai ned adiFa- é’)F/"é&fP“‘felHPrhq’QﬂaP’HW‘ G i%ﬁe?mm-ﬁ%cﬁbﬁ;’&/l‘f‘apography (20%
Et OAc/ hexanes) :colhininE &) % TIFA) 43 Bwed/by-lybhHikatidn. gave the title cofpound (80 mg)asa
()-4-[-4-[2-[6 \&h'\{egsw&e@naégwm Qmaawﬁ/r 1A,$aﬁ @isxlrmggﬂ%wpo%( A8

phenyl et hyl ) but ano 8 ure of
Exanpl e 2 (A), 8dhr-BilEPt ﬁ?qnﬁgcn&@yﬂ %5 L L 799

[ 2-[ 6- (et hyl ani no) pyri di n-2-yl ] - 1- et hoxyl phenyl ] - 3- ( 2- phenyl et hyl ) but anoat
e for the ethyl ()-3-phenyl - 4 [4 xgm 3§ et hyl ami no) pyridin-2-yl]- 1
- et hoxy] phenyl ] but anoat e, the it onmpound (70% was obtained as a
white foam M (ES) me 419(M+ H)[err] Anal 35 Calcdfor

C26H err] N2O3  Prephrabi{df (€)-3-[A123 8-(méthyls B y Uiy

12]2-9 25N’ a§ ﬁe?hyl (£)-3-[4-[2-[6-[N-(tert- butoxycarbony])methylammo]pyndm-Z— -

yl]ethoxylbenzyljpent-4-ynoate
To a solution of methy! (*)-3-(4-hydroxybenzyl)pent-4-ynoate (25 mg, 0.12

mmole), 6-[(tert-butoxycarbonyl)methylamino}-2-pyridylethanol (43 mg, 0.17 mmole),

Ph3P (45 mg, 0.17 mmole) in CH7Cly (5 mL) at 0 °C was added dropwise DEAD (0.03
30 mL, 0.19 mmole). The reaction was allowed to warm to RT. After 2 days, the solvent was

removed under reduced pressure. Radial chromatography on silica gel (2 mm plate, 20%

EtOAc/hexane) gave the title compound (30 mg) as a clear oil: MS(ES) m/e 453.1 (M +

H)*,
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Exanpl e 41 Preparation of
()-3-benzyl -4-[4-[2-[6-(met hyl am no) pyridin-2-yll-1-

et hoxy] phenyl | but anoi ¢ acid 5 _ a) Methyl
() - 3-benzyl - 4yq dordsgzs[ 6- (et hyl ani no) pyr| d' n-2-yl]- 1 PCT/US99/05232
- et hoxy] phenyl ] but anoat e ording to the procedure of

Exanpl e 2 (a), besdehté- lgd%élwbx}emln@r’mrh%rlvlJf(tyomlbefzzyllpem-‘*-yno'c acid

hydr oxyphenyl ) - 3- bemzsyslubui EAMHE/dioxant tanietvay hdded todmetii h@dﬂ[@){y-ml[:myéﬁ - 3-
henyl but anoat e ilm

Forlowng 10 cenreehbnEapBmmaifr ot fBAionia: BB 0%, (g

me 419 (M + H)'Trécfl'i’)] After8 hr the sob\)ent was remov dunder reduced pressure to give apale yelliow

()-4-[-4-[25[ 6-r¢sMdat.hyl am no) pyri di n-2-yl | - 1- et hoxy] phenyl ] - 3- (2- benzyl ) - but

anoi ¢ aci d Asol 1orr of this re@tﬁ&eo'iGNlGadrP(otsf}ﬁL)PMQéﬁ%'S%L?fanﬁﬁm e 2 (b),

except substituting ne

benzyl - 4[ 4- [ 2- [%P) Wésc%ﬂ‘w%?h cfyrp&ﬁrhfdrw was ceneentrated g dryjiess uader sSARFId resERat e f or
t he et hyl ([ er rihgresidue was dissqiirdriy Ho@ (3 AL}, 2rd the gHrwhdadiuaed o) wigh 1.0INFHQA- yI1 |- 1

- et hoxy] phenyl ]ﬂgg&ﬂl\gﬁt %b% zﬂeextHc.el:l%J(th 10% e@%ﬂ@?éfadTﬁef’J()%bm\éﬁgrgmf @’!é‘gﬁg as a

l'i ght yell ow foam 'Ie“
d err] H er riPn20rg died pyef Ng2§4g and 5"’&3"'?4253 OYse. Bhe regigue gvay lyoplyjized from

Found: G, wﬁ 1cBve tht tith.coDpouNd (8. tg) as 2@hite powder. TH NMR (300 MHz, CDCls3)
Exanpl e 42 57 (Y. ?R?:rﬁ ' @ﬁ—%szz 2H. 676 (8,1 =85Hz 2H). 655 (d I=T2Hz 1

([err])- 4[4[2 | am n I -ethox p

cycl opropyl) - bLH)a?lﬁé@ Ja‘(: g Hasl H)? B¥ 6519 '3%9% 2H) 3.15 (m, 2 ). 2.88 (5,3 H), 2.80

() -4-[4-]2- 6- (et Byl2a10i(mo) By 250 (m-22H)y 2.1 (d, J = 2.3 Hz, 1 H). MS (ES) m/e 339.2 (M +

1- et hoxy] phgnyl}} +3- (2-cycl opropyl) - but anoat e Accordi ng
to the procedure of Exanple 2 (a), except substituting methyl ()-4(4-

hydr oxyphenyl ) - 3-cycl opr opyl but anoate for the ethyl

() -4- (4-hydroxyphenyl )-3- 30 phenyl biixampia#®, the title conmpound (64%
was obtained as a clear filmfollow ng chr omat ogr aphy on silica gel
(20% Et CAc/ hexapes) :. .

- et hoxy] phe2ty| ]@B&ﬂﬁb@)}m&hﬂmﬁmﬂyl ) - but anoi ¢ acid 35
According to the procedure of Exanple 2 (b), except substituting nethyl

02515 oo ch O MR 05s Yo SRk
- 123 - phenylethyl)butanoate
According to the procedure of Example 2 (a), except substituting methyl (+)-4-(4-
25  hydroxyphenyl)-3-(phenylethyl)butanoate for the ethyl (+)-4-(4-hydroxyphenyl)-3-
phenylbutanoate, the title compound (59%) was obtained as a clear film following silica gel
chromatography (20% EtOAc/hexanes): MS (ES) m/e 433 (M + H)*.

b) (£)-4-[-4-[2-[6-(Methylamino)pyridin-2-y1]-1-ethoxy]phenyl]-3-(2-
30  phenylethyl)butanoic acid
According to the procedure of Example 2 (b), except substituting methy} (1)-4-[-4-
[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy Jphenyl]-3-(2-phenylethyl)butanoate for the
ethyl (£)-3-phenyl-4-{4-[2-[6-(methylamino)pyridin-2-yl}- 1-ethoxy]phenyl]butanoate, the
title compound (70%) was obtained as a white foam: MS (ES) m/e 419 (M + H)*. Anal,
35 Calcd for CogHagN2O3 - 1.1 HpO: C, 71.24; H, 7.40; N, 6.39. Found: C, 71.29; H, 7.19;
N, 6.33.
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et hyl.
()-3-phenyl -4-[14-[2-[6-(net hyl am no) pyri di n-2-yl]-1-ethoxy] phenyl ] but anoat e

, the title conpound was obtained (9 ng) as a light yell ow foam M5
(ES) me 355woMomsdp| err]. PCT/US99/05232
Exanple 43 5 Preparation of .
3-net hyl -4-[4-[2-[6-(net hyl am no) pvri d%’%ﬂl - 1- et hoxyl phenyl | - 3-

but enoi ¢ aci d a) Methyl

3-nmet hyl - 4-[ 4- pRpirfidn '
- et hoxy] phenyl Ing to the procedure of
Exanple 2 (a), ng ethyl 4-(4-

hydr oxyphen§l ) - 3- met hyl - 3- but enoate for the ethyl ()-4-(4-hydroxyphenyl)- 3-
phenyl but anoat g, Mefh§1 did-bbBnzg0 (B 942y A0ty Bhéa bard M

foll ow ng ® chrgrr(g%do raz%’hg/rpg!r?qgi(lljr:c%@miggﬁjm% I%{] t/ hé%ar}lggzﬁm [ (ES)
me 355 (M + H)+. qeor 1r9g0t)) e procedure o xamgle (d), except substituting methy )-&IE@

3- Met hyl - 4- [ 4- hirpxgplemetd-Aypearyibutanonje forlthe ethyl i )h4-(-tedtesyphbpiehy | | - 3- but enoi ¢
acid phenylbfiaitcRleCthE6itid QnipBhdliPEEHI bBtaidtd 2R MmIolfdWing €XCeEPt

et hosy] PlenstaoRlE sy s PO OB R Rref M mATIOR RA. ! -2y 1

phenyl - 4-[4-[ 2-[ 6- (et hyl am no) pyridin-2-yl]- 1 -ethoxy] phenyl]butanoate,
the title b) COMPOH A 6(RR G Bni My ridiAL 21N £ ekhaey ] 1 @ehARMualEic (ES) nie
327 (M + H)[erri.@Anal . 20 ggl)ncd for (%[ajerr] H%?I\%g%@i[-err]e %?6618HC.I: [err]
0.55 H2O C, 6§."}1; H, 6.67; N 7.82. Found: C, 63.41; H 6.78; N,

8. 14. According to the procedure of Example 2 (b), except subRlitating neethyfi(1)-325

Par ten_t er al2 55)05 wﬂyntthm[zmmawmfas) yridin-|2-yl]-l-elhoxy]phenﬁ]tﬁx'iﬁx@zgé £k ine emym)ccd
contal ns ng ,o0 un . a S, a er e dr . powaer
is prepared as BTP%WE%‘?%QFP@&QS@WW y(%ﬁ%ff%ﬁ“f‘%”ﬁ’%@b}"&‘}%‘}?”%ﬁh"fg]cm of
di stilled comprupd (47Fh wasebtainedona light f¢llowdpart MSJES) nye 405 (Mer Bndingl ons
into a 25 nL mdaici fd#_@?a;fgm@gl. @.o&»ﬁ:n-o.aswgzdzyem.dﬂ R 1; Nhe20 PORRE d, S

1 0

reconstituted } [ 20 nmL of 5% dextrose I n water (D5W for
i ntravenous or%?gﬁ?(}glﬁﬁg’gﬁlggﬁ i njection. The dosage is thereby determ ned by

t he i2Rj ecti on vol une. Subsequent dilution may be nade by addition of
a nmetered vol une of this dosage wRahpit g2 anot her vol une of D5Wfor
injection, or a netered dose may be added to anot her mechani sm for

di spensing the drug, as in a bottle or bag for IV drip infusion or 35
ot her i nj ect i oRxgpariienof (E)<dyldtI2qi¢-(methylamino)pyridin-2-yll-1-ethoxylphenyl]-3-(2-

- 124- cyclopropyl)-butanoic acid

25
a) Methyl (+)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl}-3-(2-cyclopropyl)-
butanoate ‘

According to the procedure of Example 2 (a), except substituting methyl (+)-4-(4-

hydroxyphenyl)-3-cyclopropylbutanoate for the ethyl (1)-4-(4-hydroxyphenyl)-3-

30  phenylbutanoate, the title compound (64%) was obtained as a clear film following
chromatography on silica gel (20% EtOAc/hexanes): MS (ES) m/e 369 (M + H)*+.

b) (£)-4-[4-[2-[6-(Methylamino)pyridin-2-yl]-1-ethoxylphenyl]-3-(2-cyclopropyl)-
butanoic acid

35 According to the procedure of Example 2 (b), except substituting methyl (3)-4-[4-
[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-(2-cyclopropyl)-butanoate for the
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Exanpl e 45 Oral Dosage Unit Conposition 5 A capsul e

for oral admnistration is prepared by mxing and mlling 50 ng of the
compound of Exanple 1 with 75 ng of |actose and 5 ng of magnesi um stearate.
The r eswbtobmgppowder is screened and filled into a harplc—gggga;ogﬂz
capsul e. le 46 10 .

O al Dosage Uni chwﬁdgpwl -B1{4-[2-[6-(methylamino)pyridip: 2t yAlpl- @boxylnheqy} Jtanoate, the

adm ni stration ftite comeqad ods diyainedX9 mg) Andighyalion PhrmNPIS2BSY e d55 (M + H)*.
sucrose, 150 ng of calciumsulfate dihydrate and 50 ng of the compound of
Exanple 1 15 with a 10%gelatin solution. The wet granules are screened,
dried, mixed with 10 ng starch, %8@pledBc and 3 ny stearic acid; and
conpressed imto a tablet. The above description fully

di scl oses how Fﬂe%ﬁn @f"'égmL ‘q-4£[*3_§2-@6—4§&rmani%\f%din%ll- -ethoxv]dﬂg V r, the
present invention 1s not Timted to the particul ar embodr nents aescrl bed 20
her ei nabove, buuensicagdes al | nodifications thereof within the scope of the
fol |l owi ng clainms. The various references to journals, patents and

ot her publicati gngemis Clﬂet 19- [@ '[i—%d(meth]ylamiﬁ?éﬁ&ﬂ 2%@&*.1&?&}1&% 3Stiu|?tn§ate0f the

r ncor por at e eren
? (r)f’ t ﬁnd are d P ccordmg tot e procedure of Example 2 (a), except sugosntutmg ethyl 4-(4—
-125- hydroxyphenyl)-3-methyl-3-butenoate for the ethyl (1)-4-(4-hydroxyphenyl)-3-

phenylbutanoate, the title compound (96%) was obtained as a clear film following
chromatography on silica gel (20% EtOAc/hexanes): MS (ES) m/e 355 (M + H)*.

15 b) 3-Methyl-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-butenoic acid
According to the procedure of Example 2 (b), except substituting methyl 3-methyl-
4-[4-{2-[6-(methylamino)pyridin-2-yI}-1-ethoxy]phenyl]-3-butenoate for the ethyl (+)-3-
phenyl-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-ethoxy]phenyl}butanoate, the title
compound (30 mg) was obtained as a yellow foam: MS (ES) m/e 327 (M + H)*. Anal.
20  Calcd for CyjgHoN>O3 - 0.60 HCI - 0.55 Ho0: C, 63.71; H, 6.67; N, 7.82. Found: C, ~
63.41; H,6.78; N, 8.14.

Example 44
25  Parentera] Dosage Unit Composition

A preparation which contains 20 mg of the compound of Example 1 as a sterile dry
powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL of distilled
water. The solution is filtered under sterile conditions into a 25 mL multi-dose ampoule

30  and lyophilized. The powder is reconstituted by addition of 20 mL of 5% dextrose in water
(D5W) for intravenous or intramuscular injection. The dosage is thereby determined by the
injection volume. Subsequent dilution may be made by addition of a metered volume of
this dosage unit to another volume of DSW for injection, or a metered dose may be added
to another mechanism for dispensing the drug, as in a bottle or bag for IV drip infusion or

35  other injection-infusion system.
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What is clained is: 1. A compound according to formula (I):

5 [err] (n)
wher ei n: [err] 10 Xis CRR NROor S Y is CRR, NRO
or 'S; WOM43R7H, halo, -OR[err], -SRerr], -CN, -NR ePCFRSayq5p32
-N®2, -CF3, -S(OrcCF3, -CO2Rp[err], -CGRampkls -CONR[err] -Cerr] -
6al kyl, -(err]alkyl-Ar, -Cferr]al kyl-Het, -([err]al kyl-C3 6cycl oal kyl,
-S(O[err]Rerr], or CH2N(R[err])2; 15 Rlerr] is
- err]al kyl - HePral DosgfedinigCompositigy - err]al kyl, -H, -CN, -CH=CH2, -CCH
or, -S(OkR[err]; R2 is [err] 20

5 A capsule for oral administration is prepared by mixing and milling 50 mg of the

compound of Example 1 with 75 mg of lactosc and 5 mg of magnesium stearate. The
resulting powder is screened and filled into a hard gelatin capsule.

Example 46
10

Oral Dosage Unit Composition

A tablet for oral administration is prepared by mixing and granulating 20 mg of
sucrose, 150 mg of calcium sulfate dihydrate and 50 mg of the compound of Example 1
15 with a 10% gelatin solution. The wet granules are screened, dried, mixed with 10 mg
starch, 5 mg talc and 3 mg stearic acid; and compressed into a tablet.

The above description fully discloses how to make and use the present invention.
However, the present invention is not limited to the particular embodiments described
20  hereinabove, but includes all modifications thereof within the scope of the following
claims. The various references to journals, patents and other publications which are cited
herein comprises the state of the art and are incorporated herein by reference as though
fully set forth.

-125-



NR9 or

-126- Wis -(CHRerr])[err]- U(CHR[err])[err]
Uis absent or CO CRerr], C(=CRerr]2), S(Ok, O NRerr],
CR err ] OR[ er rivo 96/kfoey r] (ORk)CRerr] 2, CR[ err] 2CRg( O?l<1)c,"rllxs99/osz:42

O 2, CON , N CO, O O O S) O,
s, PEERE o | S0 ONR err ), N el 115(0)2 NN,

NRgNR[ err], NR[err]CRlerr]2, CRerr]2NR err], CR[err]ZO ﬂlmmﬂlﬂm Hllll““l
(derr]C, CRg=CRg, Ari.or Hetsmpound according to formu]a@)l s NRe,
R[err] is H (Cerr]alkyl, Het- C[err]al kyl, C3 7cycl oal kyI Clerflatkyt &r *

-Cferr]alkyl; AS R[err] -C(ORerr], or -COORerr];
R[err] isis H (err]al k'§r1—_ rr]al kyl , C[err]cycloal kyl - err]al kyl,
Ar- ([err]al kyl, or 10 C[err] Iky substltuted by one to three groups
chosen from halogen, CN, NR[err] err], SRerr], CO2Rerr], and
CON( Rg) 2; 5 R err] |s HF‘C[err]aI kyl or Ar-Cerr]alkyl;
-Rerr] is H (err]alkyl, Ar-Clerr]alkyl, Het-C[enr]alkyl
C err]cycl oal kyI %err]al kyl, or (CH[err])[)err]CO2R[err] 15
Rb and Rlerr] ar@ ﬂdependently selected fromH, (err]alkyl,

-Cerr]alkyl, Het-Kferr]- 6al kyl, or (ferr]cycloal kyI-C[err]aI kyl ,

halogen, CF[err], CR[err],#S(O)[err]R[err]a COR[err], N, #(Rlerr])2,
CO(NR[err])2, CH2ZN(Rlerr])R, or Ro and Rlefr] are joined togeth o forma
five or six nmenbered )z\ay@l‘?a‘t’lc_o& no&\amﬁ%ﬁlc _car ?E)Eﬁ

het erocyclic ring, optlonally substit ut eﬁ by up toer three ;

substi tuent gp chosen Xﬁmhaﬂmg@@;sCFS Cerr]alkyl, ORerr], S(OkRerr],
COR[err], CO2R[err], % (Ps. N(Rlerr]) 2, CQNR[err])Z and
CHON(R[err]) 2; or met Ryl enEd bey Qerr], @, @ and 4 are
i ndependently N or OQR\H hp’PoﬂRéeﬁR‘Eh@t’ -NBERkpNO 16, -840, CFb, -CO,RE, -C@R&%rr],
@, B and Q4 i TOMRE, -Cy_galkyl, -Co.galkyl-ARR-Cyl galkhl-Héel-€f DRI lgcyofand, aso)RE kY| or
qerr]cyc|oa|ky1,éﬁ§§ﬁa§k§| 0-galky ds%%éai b léwextsy rkg (ik
CCOOR; 25 |sH hal o, - err] -SR[err] -CN

_NR[err] Rl eft], - NOR!iscfigsalkgiHey, € d.aabol-Ar, -Ciqaikpy & rIN, -CHefHpr3CH or, or
-CONR[err] 2, or-sgbgrs;] al kyl optionally subst i t ut ed by halo, -ORerr],

-SRlerr], -CN -NR[eg3) R, -NCZ, -CF3, RS(Oferr]-, -CozR[err],
CCR[err] or - CONRgZ; aisO 1 or2; bisO, 1
or 2; 30 k is 0, lor2; risQ 1 or?2;
S isO, | or 2; R guis 0 or 1; and vis 0 or
1, 35 or a phar rraceutlca;[a»c.epﬁabl@;zs.alw t her eof .
R N
20
(0), ©),
|
N N (CR,),—W — 12N NR—CR,—W—
T o \“/
QL\Qz'Qa Qx Qa—Q

H
N.__NR'—CR,—W-— NNy~ R, —W—
rr |
(s~ NF° =

or
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- 127- . 2. A conpound accordi ng to fornula (1a):

(la) 5 wher ei n: Xis CRR , Yis CRR
,NRO or S; Ais H halo, U l(i u‘
-NR[err] Rl errfvO9oME27 - CF3, -S(OrCF3, r] PCT/US99/05232

-CONR[err] 2 -( err] akvky ycHRS] -gtc}mlg I-Ar C[err]alkyl

Serriaona syl S spl voih i oty SN,

R is [err] CRaJZQRg(ORk), C( )CRgz, CRgﬁC(O) CONRI, NRICO\QE®©), C(0)0, C(S)0, OC(S),

- (CHR[ err]) a- U- ¢ @it NREQ(S), S(0),NRE, NRES(0), N=N] NIeNRISRREC
C(=CRlerr]2)s &K, QcNkELERs, AR AL TR err], CRerr]

Gis NRS, S or O;

NﬁR[C‘%rg
ORK)CR[ err

RE is H, C;_galkyl, Het-Cq_galkyl, C3.7¢cycloalkyl-Cq.galkyl or Ar-Cg_galkyl;

Rk is R, -C(O)R8, or -C(O)ORF;

2

Riis is H, C_galkyl, Het-Cg galkyl, C3.7cycloalkyl-Cq_galkyl, Ar- Co.galkyl, or
10 Cj_galkyl substituted by one to three groups chosen from halogen, CN, NR2,, ORS, SRg,

CO,RE, and CON(RE),;
Rfis H, Cy_galkyl or Ar-Cq_galkyl;

R®is H, Cy_galkyl, Ar-Cy_galkyl, Het-Cy_galkyl, C3_7cycloalkyl-Cg_galkyl, or

(CHp)CO,RE;

15 Rb and RC are independently selected from H, C;_galkyl, Ar-Cy_galkyl, Het-Cgq_
ealkyl, or C3.gcycloalkyl-Cp galkyl, halogen, CF3, ORf, S(O)Rf, CORf, NO,, N(Rf),,
CO(NRT),, CH,N(RF),, or RP and R€ are joined together to form a five or six membered
aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally substituted by up to
three substituents chosen from halogen, CF3, C;_galkyl, ORf, S(O)Rf, CORf, CO,Rf, OH,

20  NO,, NRH, CO(NRF),, and CH,N(Rf),; or methylenedioxy;

Q!, @2, Q3 and Q* are independently N or C-RY, provided that no more than one of

QL Q% Q3and Q#isN;

R'is H, Cj.galkyl, Ar-Cg.galkyl or C3.gcycloalkyl-Cp.galkyl;

R"is R, -C(O)R’ or -C(O)OR";

25 RY is H, halo, -ORS, -SR8, -CN, -NR8RK, -NO,, -CF3, CF35(0),-, -CO,R8, -COR8
or -CONRS,, or Cy.galkyl optionally substituted by halo, -ORS, -SR8, -CN, -NR&R", -NO,,

-CF3, R'$(0),-, -CO,R8, -CORE or -CONRS,;

ais0,1or2;
bis 0, 1 or2;

30 kis0,10r2;
ris0,1or2;
sis 0, I or 2;
uisOor1; and
visQorl;

35  or a pharmaceutically acceptable salt thereof.
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CRg2CRferr] (ORk), (Q CRerr], CRerr]C(Q, CONR NRerr]CO OXO, (OO0
C(S) O a9, C(S NR[err], NR[err]C(S), S(O2NR[err], NRerr]S(O 2
N=N, NR[err]NRerr], NRerr]CRerr]2, CR err]2NR[err], CRerr]Q

OCR err] 2, G@,grgb,]g£§Q7CR[err] CR[err] Ar or Het; 25 PCT/Gs9bm528Re, S

O et - | kyl, C3
g(r:ycloal kyl - C[err]a% Kyl "{lo 'g[acc f'éq% mMJa(Iaﬂe C[err]aRkyiS Rerr],

‘qORg, or -C(ORerr]; .
2 et e e erey AU "||| [

- 128-
ree Igr ougs chosen from hal ogen

Het-C err]al kyl, C3 7cycl oal ky
Cerr]al kyl substituted by one

NR[err], ORlerr], SR err], EOP R and CON( Rg) 2;

Rlerr] is H (derr]Jalkyl or Ar-Clerr]alkyl; 5 1 Re is H,
Clerr]alkyl, Ar-Clerr]al kyl, Het-Cerr]alkyl, CS(a}cycIoaI kyl -C[ err]al kyl ,

or ( GH2) vhereip:CO2R[ err] ; Rb and Rerr] are |ndepcndently
sel ected fromH, qgﬁgd;@kkuk;o,a;sqerr]al kyl, Het-Clerr] 6al kyl , or

C3 6cycl oal kyl - C[er{{laclﬁhﬁ éoggH CF3, OQ[err], S(OkRerr], CORerr],
N2, N(Rerr])2 2N(R[err]l or Ro and Rerr] are joined
together to form a Aisi halo, -ORE, SREBENHRERK, “NOy, efffist SE0)gFF3nER2BH, SFORE, C
carbocyclic or .dNme, oey gyt -¢ -ARLE MerSItR Al it 6dy AR -$(B), RE,

t hree subs %t uen(t:ﬁ‘@f2 D@I’ rodrh&ﬁg | ogen (%}%Jg : J¢*e&r%r 3 39{1% O% ( )k
S(O)[err]R? ‘e¥r], CRR[err], OH, Noe N(R[err])2
CONR[err]) 2, and CREISE R gatky |- Hex:, -G satierl- Hyl%lﬁﬂpmﬁ@)kllg QJerr],
@, B and 4 are ipdgpendently N or C-RY, provided that no nore than one
of Q Qerr], Qerr] and Qerr] is N, 15 R is H,
Cerr]alkyl, Ar-Clerr]al kyl or C3-6cycloal kyl -C err]al kyl; R'
is R -COR or -C(O)CJ#:l G RY is H halo, -ORerr], -SRerr],
-CN, -NR[err]Rerr], -NJer ],)—QNE':—GE@;SGQ)IL,_-COZR[err], -COR[ err]

or -CONR[err], or Clerr N optionally substituted by halo, -OR[err],
-SRerr], -CN, -NR[err]R", -NQ2, -CF3, RS(Or-, -C2R err],
-COR[err] aos -CONR[err]2; 20 ais 0, 1 or 2 bi s0O,
1 or2; K ig0y, 1 or2; (©), r isO, 1 or 2;

s is0, 1 or2; 25 R’ i sOor 1; and vis 0 or 1 or
a pharmaceutlcally a |l e thereof P A
conpound accordi ng ho’ '?@ét) V\thkD"R’Z\I\néNgO CRy—W

Q \ 3»Q
[ Q , or

N NR~—CR,—W—
N

{)y~ - NR°

20 W is -(CHRE),-U-(CHR8)p-;

U is absent or CO, CR8,, C(=CR8,), S(O);, O, NR8, CREORS, CRE(ORK)CRS,,
CR8,CRE(ORK), C(0)CRE,, CRE,C(0), CONRI, NRICO, OC(0), C(0)O0, C(S)0, OC(S),
C(S)NR8, NREC(S), S(0),NRE, NR&S(0), N=N, NRENRE, NRECRE,, CR&,NRE, CR&,0,
OCRg,, C=C , CR8=CRS, Ar or Het;

25 Gis NRE, S or O;
R8s H, Cy_galkyl, Het-Cy_galkyl, C3.7cycloalkyl-Cg_galkyl or Ar-Cy_galkyl;
Rk is R, -C(O)R8, or -C(O)ORf;
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[err] CRY or NanduisO

- 129- ' : tocla|m3|nvxlmch
each R is H R'is H or C[err] al kﬂmﬂﬂﬂmﬂﬂm -, &4 is CRY and

RY.is H. A conpound ‘according te c a| ms i ch
R2 is 5 wogf’é??] 6. A compound accordi ng tBB@"g’?’mg%”

whi ch each R is H, RRisis8#, €).galkyl.¢et-Cp. galiyfl.&l3kpel cloajkyil-Eo.gallyl JAMCp galkyTHiR - CH2- .

7. A conpoundcagegr dmgmsdwdnatmreaé lipsZhdsBn #éth dlo m om{ §RE] 15
I

H. und according to claim WIS
- CH2- CH2- . COzRE, an é@iEHQ) ZA compound according to cI a| ms 1 or 2 in which
R2 is 20 Rfis H, Cy_galkyl or Ar-cMalkyl
5 Re is H, Cy_galkyl, Ar-Cy_galkyl, Het-Cg_galkyl, C3.7¢ycloalkyl-Cq galkyl, or
(CH), CO.RS;

RY and R€ arc independently selected from H, Ci.salkyl, Ar-Cq_galkyl, Het-Cqp_
galkyl, or C3.geycloalkyl-Cq_galkyl, halogen, CF3, ORF, S(O)Rf, CORf, NO,, N(Rf),,
CO(NRI),, CH,N(Rf),, or Rb and RE are joined together to form a five or six membered

10 aromatic or non-aromatic carbocyclic or heterocyclic ring, optionally substituted by up to
three substituents chosen from halogen, CF3, C,_4alkyl, ORf, S(O)Rf, CORf, CO,R', OH,
NO,, N(Rf)z, CO(NRf)z, and CHzN(Rf)z; or methylenedioxy;

Q!, Q2, Q3 and Q* are independently N or C-RY, provided that no more than one of
QL Q%L QP and Q*is N;

15 R’is H, Cy_galkyl, Ar-Cgp.galkyl or C3_geycloalkyl-Co.galkyl;

R"is R’, -C(O)R’ or -C(O)OR’;

RY is H, halo, -ORS, -SR8, -CN, -NR8RK, -NO,, -CF;, CF35(0),-, -CO2R8, -CORE
or -CONRS,, or Cj.galkyl optionally substituted by halo, -ORS, -SR&, -CN, -NRE&R", -NO,,
-CF3, R'S(0),~, -CO2RE, -CORE or -CONREy;

20 ais0, 1or2;

bis0,1or2;

kis0, 1or2;

ris0,1o0r2;

sis0, 1 or2;

25 uisQorl; and
visOorl;

or a pharmaccutically acceptable salt thereof.

3. A compound according to claims 1 or 2 in which R2 is
30
(T).,
N NR*—CR,—W—
12 2
oI
Qx ,Q
Q

.wherein Q}, Q2, and Q3 are each CRY, Q¢ is
CRYorNanduisO.
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[err] joined together to forma five or six nenbered aromatic or
non-aromati c carbocyclic or i optionally substituted -
by up to three substituents chosgﬂlﬂlﬂmaulﬁuuum' CF3, Cferr]alkyl,
ORlerr], S(Olerr]Rerr], CoORerr], Coeérr’R&rr], OH NX®2, N(Rerr])2,
CO(NRf) 2, andWP948R2N(R[ err])2; or nethyl enedi oxy. PCT/US9B05232 A
conpound accor di ng tg cl awa,&pduﬁuweéralagf&tum@I,Plvﬁam&dclaﬁﬁsh% 7\aglod oget her

to forma six tIC

- 130- "R Sei w CH )l‘f 1sA g.n‘fc}&accor ding to claim10 in
which Wis -CH2- CH2-. 12 A conpound according to claim9
in which Ro and Rlers] arﬁcbr@[bdﬁﬁ‘dja&&ﬂﬁgﬂﬁﬂalmsloritﬁ’wﬁ@ﬁﬁnﬁ si x menber ed
aromatic hetgrocycl icring. 5 13. A conpound according to
claim12 in Wwhich W is -Cld[,)err] CH err]-. 14. A compound
according to clains 1,or h which R2 is 10 [err]

, Wherein each R is R' s Hor (err]al kyl, Rlerr] is Hor C
[err]alkyl and s is 0, M~geN2_~(CRY),—W— 15. A conpound according to
claim14 in which Wfs -cHz-dfp-. 15 16. A conpound accor di ng
to clains 1 or 2 in whichQRLe®r] is phenyl, benzesl pyridyl, _

i m dazol yl, oxazolyl or thiazolyl. herein Q', 07, and QA afe ag S ithapd u is

according to cl& nms 1 or2 in which Y is Oor CH2.

6. A compound according to claim 5 in which each R’is H, R" is H or
10 Cj.ealkyl, vis 0 and W is -CH,-CHj-.

7. A compound according to claims 1 or 2 in which R2 is
b
RN G
| )—NR—CR,—W—
N

R , wherein G is NH and R and R are each
15 H.

8. A compound according to claim 7 in which W is -CH,-CH,-.

9. A compound according to claims 1 or 2 in which R2 is
20

b
R G
| )—NR—CR,—W—
N
R , wherein G is NH and RP and R€ are

joined together to form a five or six membered aromatic or non-aromatic carbocyclic or
heterocyclic ring, optionally substituted by up to three substituents chosen from halogen,
CF3, C)_4alkyl, ORf, S(O) Rf, CORY, CO,Rf, OH, NO,, N(Rf),, CONRS),, and

25 CHZN(Rf)z; or methylenedioxy.

. 10, A compound according to claim 9 in which RP and R¢ are joined together
to form a six membered aromatic carbocyclic ring.
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20 18. A conmpound according to clainms lor 2 in which X is NH or

CH2.” 19. ding to claiml in which R2 is
[err] m"m“mrmmm[ﬁm wherein v is 0 and W
is -CH2- CHZ-WO?Q“ q * €20 " A’cortpound which is: PCT/US99/05232

() - 3-phenyl -4- 45?% (pyridin-2-yl)amno-1-pr QEy| oxy] phenyl ] but anoi ¢ aci d;
() - 3- phenyl - 4- [ 4- [ 31] 6- (FRMASHNG AFRENNRP FiarhlOsn phich W is (el CHrnhenyl ] but anoi ¢
acid; 30 ()-3-phenyl -3-[4-[4-(pyridin-2-yl)am no- 1

- butyl ] phenyl am nol,pr op ' lnQhordi im 9 in which RP C are ioi

2[4 [ 2oL 6- et hyl o no?[)k?*r“?%‘?’ﬂ.“%’.""%“g.“i?‘é‘t‘“ howy Bheny ] Burahare ogape.

(S) - 3- phenyl - 4° formpsix memberd Aromalg HEie 2. by opyl oxy] phenyl ] but anoi ¢

aci d; 5 2- phenoxy-4-[5-(pyridin-2-yl)am no- 1

- pent yl oxy] phenyl ageti c e : : in whi te -CHaCHoe

P 4511 € A3Shflound agcoing g cam 13 wleh W s SRR ) w11 1

- et hoxyl - 2- phenoxyphenyl j but anoi ¢ aci d;

() -4-[4-[6- (et hyl asi nopypmipokind-aZeoyding td <laintsdroy R jrretrig B2 13- vi nyl but anoi ¢

aci d; ()-3-nethyl-4-[4-[3-(pyridin-2-yl)am no-

1- pr opyl oxy] phenyl ] but@noi gracigh, —w —

(R) - 3-phenyl -4-[4-[ 3(( p?wﬁdi n- 2- yﬁ )am no- 1 -propyl oxy] phenyl ] but anoic
acid; 5 NR?

(I) )3 14-[ 21q 6- (et h‘))TM no) pyri di n- 2-yl) -, hatihexy)RRen R IstBor(@ygalkdi N- 2-

y utanoic a , .

()-3-nethyl - 4%%—3 Pf—r&’-ﬁ?l%ta?'udyﬁ 1zsiﬁ"lln%r)zbyri din-5-yl- 1 -ethoxy] phenyl]butanoic
aci d; 2-[ N-benzyl -N-[4-[2-[6- (et hyl am no) pyridin-2-yl]- 1

- et hoxy] benzyl ] am ng@] ac et édmpdthd accoadihglio claim 14 in which W is -CH,-CHy-.
()-4-[4-[2-[6-(nethyl am no)pyridin-2-yl]- 1 -ethoxy]phenyl]-3-(thiophen-2-
yl ) but anoi ¢ aci d; 2-[[\_#[4-{?%}[6- met hyl am no) pyridin-2-yl-1
- et hoxy] bekzyl ] - N- ptfeny 14 epmpaeyjd-according toglams| icor 2dp which B! is phenyl, benzyl,

() - 3- (4- br onmopheiayll dmidkzdigh; bxazdiP-of BRdzbiyl. ami  no) pyri di n-2-yl ] -

1- et hoxy] phenyl ] - but anoi ¢ aci d;

()-3-methyl-4-[4-[2-[6-(nethyl am no) pyridi n-Z-X[ 1-.1 .

- et hoxy] phenyl ] but aei ¢ A compoungdgegprding to claims 1 or2 in which Y is O or CHj.

(S)-3-phenyl -4-[4-[2-[6-(net hyl am no) pyridin-2-yl]- 1

- et hoxy] ph%lyl ] but aﬁOI ¢ !ggompom?dcgcgdtding to claims lor 2 in which X is NH or CHj.

19. A compound according to claim 1 in which R2 is

H
N

' Ny~ (CRY), —W—
Z

wherein v is 0 and W is -CH5-CH,-.

25
20. A compound which is:
(£)-3-phenyl-4-[4-[3-(pyridin-2-yl)amino- 1 -propyloxy]phenyl]butanoic acid;
(1)-3-phenyl-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyllbutanoic
acid;
30 (£)-3-phenyl-3-[4-[4-(pyridin-2-yl)amino- 1-butyl)phenylamino)propanoic acid;

4-[4-]2-[6-(methylamino)pyridin-2-yl}-1-ethoxy]phenyl]butanoic acid;
(S)-3-phenyl-4-[4-[3-(pyridin-2-yl)amino- 1 -propyloxylphenyl]butanoic acid;
2-phenoxy-4-[5-(pyridin-2-yl)amino- 1-pentyloxy]phenylacetic acid;
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()-3-(4-isopropyl phenyl)-4-14-[2-[6-(nethyl am no)pyridin-2-yl]- 1 - et hoxy] -

phenyl ] but anoi ¢ aci d;

()-3- I(4 |]soEropyI phenyl ) - 4- [4d3 gé{"ﬂl““l“;“l"l“ﬂﬂ{“iyl )am no- 1 -

propyl oxy] phep anoi ¢ aci

()-4-[4-[2-16Y %‘ﬁ%‘?ﬁ% | ani no) pyridin-2-yl]-1 -ethoxy] phenyl ] - $cFOREUGH2.
yl ) but anoi ¢ aci d; 4-[4-[6-(methylamino)pyridin-2-yl]-1-ethoxy }-2-phenoxyphenyl jbutanoic acid;

2-[ N-[ 2- met hoxy- 4-[ %g(ﬁ §[€?&QX}1§£‘W8%B¥J 3 ﬂll 7 eglwyy]ghen)}]] ? vmy(r)l§1¥tl.noxc acid;

b | t

46{]?[ ]Za{n6n?]rrgtc ﬁy: g&#)rkwﬁwlﬁdﬂﬂii -pyiidip2plaping yremmionyiphepyitumnein atids aci d 30
() - 4-[ 4-[ 2- [ 6- (et hyRpavpleaytpyai[8H(pyridiny2hiathinet1opy lopyiphe budméit Bdi@z ol -

yl ) butanoi c saci d; DR Bmetug@mn?’o)ﬂ)%‘éﬂﬂ ylf'l %tﬁo;&ﬁp%erfyﬂyl{ i3 Y! )am no- 1

- et hyl am no]‘car bonyl
() - 3- (furan- 2- pipuandiceidp- [ 6- (met hyl ani no) pyri di n- 2-yl ] - 1- et hoxy] phenyl ] -
35 but anoi ¢ aci d;)-3-methyl-4-[4-[2- [2-(n(e)hy¥im15n49)}{yﬂdx[1-6 YiRBéthakl Ry NbuRnGicdi n- 2- yl -

- et hoxy] pheny) Jd 3- (2- phenyl et hyl) ut anoi ¢ aci d;
- 132 - 2m hen 4-12- (5,6 8-t et rahydr o-
1, 8- napht hyri di n- 2- yr{N-beazyl-Brifdac ethy mm° ]YBdrtalm?wlbemﬂ%mnOIacem

3 et hyl - 4-j04- [adidf 6- (et hyl ami no) pyri di n- 2- yI ]- 1

- et hoxy] phenyl ] - 3-b _; s Y tﬁ‘
- (di met hyl am nosul f )‘P? %[@gé%?ylaé""ﬁ”fy" in 2 & %(y?ph["fyhyﬁ %hmpho') pyridin- "’
2-yl)- 1-et hoxw]‘)ﬁhlé?ch it anoi ¢ aci d;
()-3-benzyl -4-[4-] 2+ 2([&Mrmdquﬂmmanm)owﬁHidizryi12r-¢¢hdxy]b&nzyn-N-phenyuamino]-
- et hoxy] phenyl | é{ n&al C aC| d
() 3- (|mdazol- - b Xl am no?p yridin- ¥ J ethoxy] phenyl ]
but ¥noi ¢ aCI g) ¥ bromop eny) 4-[4 (2-[6-(methy ammo)pyndm-2-y }-1-ethoxy]phenyl]

(S) -4-[ 4-[ 2- [ 6-tummbibydiggm no) pyri di n-2-yl]- 1-ethoxy] phenyl]-3-(thiazol-2-

yl ) but anoi ¢ aci d; ATAL i

(R) - 4- [ 4- 12-[ 6- ( et K57 SAEHE) P & imedoiopyatin gl bramyiehenylbaneie o) - 2
yl ) but anoi ¢ aci#i

(S) - 3- phenyl - 4 [ 4- [ 38)-BpHenid;46[di[R{6-adeyhy laoiyopytidia 2 )2t sthox@Ipheng Hbutanoic

- propyl oxy]4g 15,;4. Phenyl ] but anoi ¢ aci d;
3- I -4-14-[2-] 6- t hyl idin-2-yl]- 1-eth h I
f)?Jt ang?’g g_(r:)r gpy [(+)- -(4-1[sopro(pylphen¥l)-%-rF4 ?29B6E)(¥n2thylamlno)p¥mlm-2—y]]el-eth%)y((y]] phenyl ] -

() - 3-(benzot hi apghehylPButanoic adidf 4- [ 2- [ 6- (et hyl am no) pyridin-2-yl ]-1

- et hoxy] phenyl ] - +)- . Y }

(S)-4-14-[2-(5.,6,7 t%t"?"“ﬂ"‘8’5%"9'?*‘1-‘%51%#'%;%"’ Fangoppieg!

- et hoxy] phenyl ]Efwéquva%ﬂ utanoic acidi>_ v |y - put anoi ¢ aci d;

()-3-(4-net2yl t hi azat)-244y12){6-¢méthiyldniing)pyridined- ﬂyl-am:tm)hpnwl]i-ﬁ(oazal-&l ]-

| - et hoxy] - v Qg yji ‘put anoi ¢ aci d; ()-3-[4-carboxy- 1
, 3- oxazol - 2y|]4bP rrethl?mno)Pyrldany]

et hoxy] phenyl | but an @‘ (‘,‘F oxy-4-[2-{6-(methy

benzyl]amino]acetic ac:d

1- 25
amino)pyridin-2-yl]-1-ethoxy]-

4-[4-[2-[6-(methylamino)pyridin-2-yl}- 1-ethoxy]phenyl]but-3-enoic acid;
30 (£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]}-3-(thiazol-2-
yhbutanoic acid;
(£)-3-phenyl-4-[4-[[2-(pyridin-2-yl)amino- 1-ethylamino]carbony!]phenyl]butanoic
acid;
(£)-3-(furan-2-yl)-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-ethoxyphenyl}-
35  butanoic acid;
(2)-4-[4-][2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-(2-phenylethy})-
butanoic acid; -
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()-3-[4-(am nocarbonyl)-1

:g'E ﬁéi;flphgnzl } bﬂt Eaﬁofg [8.(6:I ((jmet vl am no) mlm Iﬂ im“ml IHE",hW am nocar bonyl ) -

1, 3- oxazol 4-[2-[6- (methyla
- et hoxy] phenyM)but a%\m c acid; 30 Ypéindoonsan

()-3-[4-[2-[6-(net th)asrpmylpy[m[m(mé Z,Syétﬁb)mmey]s-lﬂmmhﬂnpenﬂ)-n-etymu-c aci d
or a phar maceut‘;hg ]Ibytmaoccca%gt abl e salt thereof. A

phar maceuti cal osit]aon | ses .a conpound accordin
claims 1-20 and a pH’a'F‘?fB)é'édf‘T[%aqf"iF"&gE\%’m ffig- 26351?} F‘a?xﬂp@snyll 3-Bifenole acic; 22.
A pharnaceutical corges|i-(dometwhintosalémpbinidagol 2-y¢ 4 el 6 (aetbydarlino)gyridin-

claims 1-20,5 am At iA6ARNRRIbaaAdEREg; and a phar maceuti cal |y accept abl e
carrier.

23.  The phar maceut®t3Perediplddt{t-bretyiaurangin sy ikt aﬁhﬁ*yé@ewﬂw@m&c t he

anti neopl asti c a&gent i s topotecan or cisplatin. 5 24. A

pharmaceuti cal conpqgj i;ngh(mdﬂg'2%“99‘”@[5?'@&%"9%%2?%2%2’33?f;“gf"f]gh accept abl e

claiml1, an inhibitor o resorption and a

carrier. butanoic acid | 55 A nmethod of treating a disease state in
whi ch ant agtni sm of (5hé-[4-E¥[6{(methylaminp)pgrifit-24y1]i1sethorglplenyidd-(tMuzalk2- conpr i ses
adm ni stering tﬁ)b@taﬁ&ipéc‘?&:t in need thereof a 10 conmpound according to
claim1l. f treating a disease state in

whi ch ant agoni sm of ®hé-1 Q’[rﬁ](me‘hy‘ammf’@é‘é‘g?3ry‘]|1§°‘ﬁ’%ﬁlpb%i‘ﬂ'ﬂﬁ -(higzeln?-conpri ses
adm ni stering tybataseibpcddit i N need thereof a conpound according to

claim1. 15 (S)-3- phen§174 (4-[343 ﬁg%hgg.h?;roﬂyﬁﬁxﬁﬁﬂ Q-?L%B@?BPJ Okg3- Whi ch

conprises administering .t su j ect in need thereof "a conpound
accordi ng t & cl Riepyliputancic acid} A method for inhibiting

angi ogenesi s, tunor @)dweydiopoapyt- &h@ﬁ-[ﬁﬁhalﬂlmn@pﬂﬁim-%\nmleehwocyjnmyl$es

adm ni stering tg,tg1°§gghect in need thereof a conpound according to claim
1. lerosis, restenosis

h
or inflammation whi c(Ff -3- we"”“ﬂ%?ﬁb?’?’@ééa g’tf@it“f"ﬁ%% g ‘yélubf‘b‘?f‘?']f’?‘ﬁ'YHEed

t hereof a conpobmahoacidy di ng to claiml.
20 (S)-4-[4-[2-(5,6,7,8-tetrahydro-1 8-naphthyndm-2-yl) 1-ethoxy]phcnyl]-‘3 (thiazol-
2-yD)-butanoic acid,
(£)-3-(4-methylthiazol-2-yl)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]-
phenyl]butanoic acid;
(£)-3-[4-carboxy-1,3-oxazal-2-y1}-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-
25  ethoxylphenyl]butanoic acid;
(%)-3-{4-(aminocarbonyl)-1,3-0xazol-2-yl]-4-[4-[2-[6-(methylamino)pyridin-2-yl]-
1-ethoxy}phenyl]butanoic acid; '
(£)-3-[4-(dimethylaminocarbonyl)-1,3-0xazol-2-yl}-4-[4-[2-[6-(methylamino)-
pyridin-2-y1]-1-ethoxy]phenyllbutanoic acid;
30 (+)-3-[4-[2-[6-(methylamino)pyridin-2-yl]ethoxylbenzyl]pent-4-ynoic acid;
or a pharmaceutically acceptable salt thereof.

21. A pharmaceutical composition which comprises a compound according to
claims 1-20 and a pharmaceutically acceptable carrier.
35
22. A pharmaceutical composition which comprises a compound according to

claims 1-20, an antineoplastic agent and a pharmaceutically acceptable carrier.

-133-



25 30. A nmethod of inhibiting tunor growth which conprises

adm ni stering stepwi se or in physical combination a corrpound

according to claiml and an anti rlmm gent. _ 31.

The met hod acc%;%i4n to claim 30 ! #m“ teﬁpljas]gltc gg;ﬂg;?g;ossm

t opot ecan or Ci n. od o r

osteoporosis or inhibiting bone | oss which conprises adm ni stering

stepwise or in physigal esgpﬁmzacareamﬁ.g&muQéio,%fngwcﬁw;ﬁzwgerem M 1 and an
inhibitor o r

- 134- a““"“P'“s“c“ge““s‘°P°§Sa“ or cisplatito ppound accor di ng to formula (I1):

[err] 5 wher ei n: Xis CRR, NR, Oor S

i CRR , NR or S;o4 armaceutica sition oundaccording to N,
I-SNR[ TR Ngz A phamasesicall 1%0&1&0 ftlo QR[}&L}Pe %’lﬁp Tds Shind o

~CONR[err] - etf]?.l]n b Wf]blblt%f)%l?qnf aqswtpon/_a\pdapw?uf@qllp@q:wmle carr(g[rer r]al kyl - C3
6cycl oal kyl, -S(O)[err]R[err] 1 0 or CH2ZN(R err]) 2; R err]

::\; -Clerr] al kyl - Het -35, - q@ﬁl&d’l&! df¥eatfig o diskase St A" hgggtLg%BmllREﬁgﬁ
'S

receptor is indicated which comprises administering to a subject in need thereof a

10 compound according to claim 1.

26. A method of treating a disease state in which antagonism of the a.,85
receptor is indicated which comprises administering to a subject in need thereof a
compound according to claim 1,
15
27. A method of treating osteoporosis which comprises administering to a
subject in need thereof a compound according to claim 1.

28. A method for inhibiting angiogenesis, tumor growth or tumor metastasis
20  which comprises administering to a subject in need thereof a compound according to claim
1.

29, A method of treating atherosclerosis, restenosis or inflammation which
comprises administering to a subject in need thereof a compound according to claim 1.
25
30. A method of inhibiting tumor growth which comprises administering
stepwise or in physical combination a compound according to claim 1 and an antineoplastic
agent,
30 31. The method according to claim 30 wherein the antineoplastic agent is

topotecan or cisplatin.

32. A method of treating osteoporosis or inhibiting bone loss which comprises
administering stepwise or in physical combination a compound according to claim ! and an

35 inhibitor of bone resorption.
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[err] 20 Wis -(CHR[err])[err]-U(CHR err])b-; U

is absent or CO, CR[err]2, )k, O NRerr], CRerr]ORerr],

CRlerr] (ORK)CR{err]2, mﬂﬂl\l lﬂﬁzﬂmﬁ Rerr]), (OQCRerr]2,

e o L N I T T S 0 e

lc\l:g[[err}CIi[“[fa}r]]Z, ¢ errﬁ?ﬁ@g’?‘i\ﬂ %Prfgge(ﬁ - gCR[eror], Qerr]C,
err err r or is e, or

Rlerr] is H (err]alkyl 'u:let{ A al kyI Clerr]cycloal kyl-C[err]al kyl or

,_Arl?,g[_err]alkyl i?g,RC(O)R[(Ca:rr] f;lk;:l(O)GQ[err];

Het-Clerr]alkyl, C[err]cycloalk w’#ﬁ‘w&) 4"‘”E[err]alkyl, or

Cerr]al kyl substituted by one to three groups chosen from hal ogen, CN,

NR[err]2, OR[err], SRerr], C2Rerr], and CON@® err]) 2;

Rlerr] is H Cwheein] al kyl or Ar-Clerr]alkyl; 5 Re is H,
Cerr]al kyl, Ar-( egr ,ky »gersCerr]alkyl, (err]cycloal kyl-Clerr]alkyl,
or (CHZ)[err] ! ’ Rb and Rlerr] are

i ndependent |y sel ec¥atf '30 HOorPerral kyl, Ar-Clerr]al kyl, Het-Clerr]-
6al kyl , or C3 6cycl aasd HyHaloJORE; ISREKEN, -NRERG gD, -CH33-S(OREEY; rd0,RE(-CDREY err] ,

Rerr] sre ol A2y neﬁ%fggl Aoh oo R R G b AR e S RRETC

non- ar onat i'8 caFrEENERD2ic or heterocyclic ring, optionally substltut ed by up
to t hr ee subsRl isu€pakyt-Hes, ey gatiotrand, aOeor -S@HRE; Cl err] al kyl, OR[err],
S(OkRerr], CORergt;; CO2Rerr], OH, NC2, N(Rf)2, CONRerr])2, and
CHeN(R err])2; or rrethy| enedi oxy; Qlerr], @, B and Q4 are
i ndependently N or C-RY, provided that no nore than one of Qerr]
Qerr], Qerr] and Qerr]" s_W;, 15 i's H derr]al kyl,

Ar-C err]al kyl or qerr]c%abkqug@ﬁ%.al\}gw__ R is R,
-C(OR or -COOR; ] is H halo, -ORerr], -SRerr],
-CN, -NRerr]Rerr], NOQ CF3 CF3S(Or-, -C2Rerr], -CORerr] or
-CONR[err]3s or CJerr]al kyl optionally substituted by halo, -Rerr],
-SRlerr], -CN, -NR[err]R' oy, NO2, -CF3, Rof(Or, -CRerr], -CORerr]
or -CO\IR[err]Z 20 " IaISO 1 or 2

N
(Cng) i 1/,N
. \r/ N Ql*~r
Q. .. oA .0
a2 N n3”
Q . Q ,or

NR'— CR,— W

- Ny NR—CR,—W—

(s~ NP’

20 W is -(CHR®),-U-(CHR®)p-;

U is absent or CO, CR&,, C(=CR8y), S(O)y, O, NR8, CREORE, CRE(ORK)CRE,,
CR&,CRE(ORK), C(O)CRE,, CRE,C(0), CONRI, NRICO, OC(0), C(0)0, C(S)0, OC(S),
C(S)NRS, NREC(S), S(O),NR8, NRES(0), N=N, NRENRE, NRECRS,, CRE,NRE, CRS,0,
OCRE,, C=C , CRe=CRS, Ar or Het;

25 GisNR®, S or O;
REis H, C;_galkyl, Het-Cg_galkyl, C3-7cycloalkyl-Cq_galky! or Ar-Cq galkyl;
Rk is R, -C(O)RE, or -C(O)OR;
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bisO 1 or 2; k isO, | or 2; risO Ior2;

sisO, 1 or2; 25 ui sOor 1; and or a ’
pharmaceutically acceptable salt thereof HIH“l "llu “I"'ml ﬂﬂ a
conpound accqrdi Dot to formula (111): 30 in:

- 136- WO Xis cRR NR or S rethSSsstss ¢

CRR, NR, Oor S Riis nsl-I Cj_galkyl, quo%alklyl ﬂa'gqycloalm[(brﬁp]]cyl ASEp.galkyl, or - CN

- N K ’SU S ! alo o,
CS[\IeR[r ;]r rR][ ef r] cl 1 b fifird bg‘fﬁtg ﬁe&lgmﬁmﬁ%{aﬁgﬂn haI‘ %ﬂ%ﬁrrﬁﬂ&z ORE, SRS
-Clerr]al kyl - %8’5‘ . -S(Of[err]Rerr], 5 or CH2N(R[err])2:

Rl is -C[err]al kyl - tSH Cs.gfllen of An-Qeypalkah, H, _CN or -S(O kR[err];

Wis - (CHR grr]) a- Ure IR citky10AL-Cq galkyl, Het- lkyl £ a1, 6O,

2 kK, O
?.E[[iii} (O?%Cgﬁ[éﬁ )]r(‘%gg“g C?&CR[errT\EZ%ECEE;]rr] ( ORK) Fﬁéﬁﬁem CRlerr] (O,
CONR[err], NR[err] C@ a@RQ@re indgpendentlyceisyted fraB 3} ;. galkol, Ar—c(,_gz)lNR[rkt—C];.

(N:E[[ er r} S(N% S] (AN dc] oloalipl-€5, gd;%%lusgm& ORY fr CoRMINRDE N e ]r r] i :
err err er rr r
or Het: cofRhSd gﬂz] R 3 +°f+sf°%fﬁe“ i tf‘:g?’f‘él"ﬁmh red

Clerr] CyCI a8l kyron@Pepq—qomamati@qarquﬁc@E grhe!emckcylp ring, optionally substituted bjRkp fos
(F§[[ g : H L kcl( O Rueared Qubstﬁ{ents EHos3nPhineKaldgen, c1=3, cl _qalkyl, o%fr ? dﬂ}r&; rchRﬂA (rsogaf o,
Clerr]al kzl H%%qqﬁ{fé[ebﬁﬂa)iz %P%%%@fzt‘ﬁtmeﬁxk q& e to t%r ee groups chosen
from hal ogen, CN, NQ'eR%R3s ﬂﬂdepsﬂeeﬁyrl]' or C-Ry provigien fiatromiore thancbne of
CON(R[err])2; q! Q2 Q3andQ"'lsN Rlerr] is H (err]al kyI or Ar-C[err]alkyl;
than one ofi>™ 1 &isft Pt e ek ficali 50 1M " R
H derr]al kyl, Ar-&éR] §(Qb§l°ro¢(0<)QR6cycl oal kyl - err] al kyl ;
RY is H, halo, -ORS, -SRS, -CN, -NRERK, -NO,, -CF3, CF3S(0),-, -CO,R8, -CORS
or -CONRE,, or Cy_galkyl optionally substituted by halo, -OR8, -SRg, -CN, -NRER", -NO,,
-CF3, R'S(0);-, -CO;R8, -CORS or -CONREy;
20 ais0, lor2;
bis0, 1 or2;
kisO, 1or2;
ris0,1or2;
5is0, 1 or2;
25 uisOor1;and
visQorl,
or a pharmaceutically acceptable salt thereof; or

a compound according to formula (III).
30

Q1 7 - 2 : R‘
g
Q* x CO,C, .alkyl

(Im

wherein:
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R'isR -CCOR or -C(OOCR; RY is H halo, -ORerr],
-SRlerr], -CN, -NRerr]Rerr], -N®2, -CF3, CF3S(Or-, -Cderr]Rg, -CORg

or -CONRg2, or ([err]alkyl optlonally S hal o, -OR[err],
T o a2 IR s

isO, 1 or 2; Bris GRBhNR®ceSt i cal |y acceptable salt thereof.
34. A process for priepRR! N8, @ ggmpound of the fornula (la) as defined in

e Corpount o RisHap Pl S8k Hog LRI lcd RHILbR( 1V

wi th a conpound of
wherein Rl err], -QOBRE -Ki-salky!.aSo.cadiyil-died Co.salybHrti Co. salkel) G3-6av elhallaby SIQER% | ve

functional 5 oSCRINARAP, rot ected, and L [err] is OH or halo; and

thereafter renoving gp{a o lgyzﬂep Cg 68%9%1‘ }?n&ogé(&k Al y formng a 5

pharmaceutically acc process for _
preparing a corrpound“bis -CHREfaV-LHRE a) as defined in claim 2, which

process conprises reggj waan 8r CONaREY =0k e,f, 8(aW} |G mlz\engantgrcxae(@@rmzwd of
‘E 3{ )m“ a (VI): 1Qge creorth SEDICRE,, CRE,C(0), CONRI, NRICH, 8E(0), c(0y0, C(5)0, 0C1S),
10  C(S)NRg, NREC(S), S(0),NRE, NRES(0); N=N, NRENRS NRSCR82 CR&;NRg, CRE,0,
OCRg,, C=C , CR8=CRS, Ar or Het;
RE is H, C;_galkyl, Het-Cq_galkyl, C3.7cycloalkyl-Cq galkyl or Ar-Cq_galkyl;
RK is R8, -C(O)RS, or -C(O)ORf;
Riis is H, C;_galkyl, Het-Cg.galkyl, C3.7cycloalkyl- Co_6alkyl Ar- Cq_galkyl, or
15 Cj_galkyl substituted by one to three groups chosen from halogen, CN, NR&,, ORS, SRg,
CO,R2, and CON(RE),;
Rfis H, C;_galkyl or Ar-Cq_galkyl;
Q!, Q2, Q3 and Q4 are independently N or C-RY, provided that no more than one of
Ql, Q% Q3and Q*isN;
20 R'is H, Cj_galkyl, Ar-Cg.galkyl or C3_gcycloalkyl-Cp.galkyl;
R"isR’, -C(O)R’ or -C(O)OR”;
RY is H, halo, -ORS, -SR8, -CN, -NRERK, -NO,, -CF3, CF3S(0),-, -CO,RE, -CORE
or -CONRS,, or Cy_galkyl optionally substituted by halo, -ORS, -SRg, -CN, -NR&R", -NO,,
-CF3, R'S(0),-, -CO,RE, -CORB or -CONRSZ,;
25 ais0, 1or2;and
bis0,1o0r2;
or a pharmaceutically acceptable salt thereof.

34. A process for preparing a compound of the formula (Ia) as defined in claim
30 2, which process comprises reacting a compound of formula (IV) with a compound of
formula (V):

A

HO o
[ j /k/co C, calkyl
x 2™1-6 2_Ll

av) w)
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15 wherein Rerr], A X, R R, W Q, @, B and 4 are as
defined in fornmula (la), with any reactive functional groups °

pr ot ect ed,; and ther y protecting groups, and
optionally formng a phar gﬂﬂ "umm I“M able salt; or 20

a process forWPM#®ET ng a conpou then a (la) as dé’l‘qTﬂw%ﬁ”cl aim
2, which process corrprlses reactl ng a conpound of forrrula (I'V) with a’
conmpound of for VIR rr] 2 . . I

V1) it aX e asx{?ﬁfk? '"p@’tm“f?-qa)wth@ix repggive @“‘gﬂ‘}g) v are
as defined in f:rpmnalpa)te(ﬂeé.)and ISIQHOI'haloany reactive functional groups
protect ed; and tlféféﬁlftér RdoPME M prétedimy krdpsAdnd ofxrdaslg%innﬁg groups, and

optionally fornin r utically acceptab
- 138- 5 hagmce“ma"yapceg“ ? A conpound according to any one of

claine 1 to 20 for use as a rredl canent. 5 37. The use of

a conpound of the fogsmul a&ﬁrbaessaférﬁafahﬁ@ﬂcdxﬂiboﬁld%fmbiorinﬁlahhﬁasdeﬁned teogshact ure
of a nedicanment.fqQr.the treatment of diseas £oN \11\/n nta on| of the
glornifir i v

[err] receptor F \ c&afoc%‘sfsg%inpnses reacting a coinpoun Pg“" Skoound of

the fornmula (1)foamulé:ned in claim!| in the 10 nmanufacture of a
nmedi canent f@r the treatnent of diseases in which antagoni sm of the

[err] receptor is indicated. 39.0- The use of a compound of
the fornula (1) as defigjted in claiml in the | manuf acture of a
medi canent for £ mentgiof osteoporosiso,,/m NR"— CR'5—W - OH
. I
X CO,C, calkyl Q %QS.Q
aIv) (VD)
15 wherein R1, A, X, R’, R", W, Q!, Q2, Q3 and Q? are as defined in formula (Ia),

with any reactive functional groups protected;
and thereafter removing any protecting groups, and optionally forming a
pharmaceutically acceptable salt; or

20 . a process for preparing a compound of the formula (Ia) as defined in claim
2, which process comprises reacting a compound of formula (IV) with a compound of
formula (VII):

T-
RI
A AN
HO 'Y — W —
R ‘ . /N 2 +I (CR)),—W —OH
X/K/COszalky' CEN Qz'Qa
25 av) (VIDh

wherein R1, A, X, R, R", W, Q!, Q2, Q3 and v are as defined in formula (la), with
any reactive functional groups protected;

and thereafter removing any protecting groups, and optionally forming a
30 pharmaceutically acceptable salt.
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15 . : 40. The use of a conpound of the fornmula (1) as defined
inclaiml in the manuf acture of a nedi carrent for the inhibition of

che et || 11111111111 Soa G ——

manuf acture of a medi cament for*tHe tredtnent” of atherosclerosis,
restenosis or nfl ammati o j : The use of a
conmpound of the forthil a ?F‘}mpggn‘gaéf‘?rﬂéﬂmlaﬂyqué’fﬁla‘im A2 fer vy asa

ant i neopl asti cmedieamteni. n t he manuf acture of a nedicament for the inhibition
of tunor growth I n physi cal conbi nation or for stepwi se

adm ni stration. accordj cl.ai m 43 wherein
the antineopl astic entT}leé‘set?fﬁ(ﬁf"@E%ﬁ‘ﬂd e f%"’B‘?la @ %SSF% el ip 8’36‘ 1in the
-139- manufacture of a medicament for the treatment of diseases in which antagonism of the
o.yB3 receptor is indicated.
38. The use of a compound of the formula (I) as defined in claim 1 in the

10 manufacture of a medicament for the treatment of diseases in which antagonism of the
o, Bs receptor is indicated.

39, The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the treatment of osteoporosis.

15
40. The use of a compound of the formula (1) as defined in claim 1 in the
manufacture of a medicament for the inhibition of angiogenesis, tumor growth or tumor
metastasis.
20 41. The use of a compound of the formula (I) as defined in claim ] in the

manufacture of a medicament for the treatment of atherosclerosis, restenosis or

inflammation.

42, The use of a compound of the formula (I) as defined in claim 1 and an
25  antineoplastic agent in the manufacture of a medicament for the inhibition of tumor growth

in physical combination or for stepwise administration.

43, The use according to claim 43 wherein the antineoplastic agent is topotecan
or cisplatin.
30
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