; e3eA>$B 6TT 5 WO 01/ 17959 TI TLE Vitronectin Receptor Antagonists a FlIELD
G: THE INVENTION 5 This invention relates to pharmaceutically zch'lARe%[}q['
conmpounds which inhibit the vitronectin receptor and are useful e
treatnment of inflammation, cancer and cardi ovascul ar di sorders, such as
at her oscwo agi79s9and restenosi s) and di seases wherein boneptqmgopmgw is a
factor, such as osteoporosis. 10 BACKGROUND OF THE | NVENTION Integrins are
a superfam |y of cell adhesion receptW&E whi ch are transnenbrane
gl ycoproteins expressed on a wigérieeliyR@EpweAhsgonisaese cel | mmmwmumﬂﬂmm, on
receptors include gpllb /1lla (the fibrinogen receptor) and
vitronectin receptor). The fibrinogen receptor gpllb /11 I a i s expii@ssed on
the platelet surface, and nedfBlIOFITHEINVENTIONgati on 15 and the
formati on of a KeEBSk f.a bl eedi d.. Philips, et
al ., Blood. 1982ﬁ 71, ﬁt‘édnc}eﬁleﬁto@ r%ﬁuet% |yﬁac?‘é%°e°;5?p8?‘m‘§w © 'Eh'g essed on a
nunber of (¥l§'I°P%°““i“’r?EH’tB'tﬂnﬁ@"éﬁEfGif?émeafleatmsnmmﬂammbe. canet el ast) and

tunor cell Sardnawiculimgﬁdckst A Ss RhMBIAeRdsYs Aaf rdstd recept or
expressed on E%r ane of o0steoclast el s ﬂg%ig gﬁ%s%% 5?%" §98% of

ost eocl astées?"Bt’?%‘é 1S SHER 2598tecpPrR8ly, step in the bone resorption process.
Ross) 20 et al. . Biot. Chem, 1987) 2b2, 7703. A disease characterized
by excegsive bone resor pt g Bg receptor expressed
on human aortic snooth wsc%ekégwgl'@%mﬁgﬁgﬁ gration into

neoi ntima, a pr buessios evhiashpecfamily ofcklitadhesntraspwdiss whith Exl’e tRB{dMERHROUS

coronary a Ebd}ﬁlt&ﬁi é&pre@feﬁ‘@ﬂ a vgxtlet? bt cellga'g@sé%e?ls ﬁ#%ﬁ glog ﬁ%ﬁxﬁttg)%ﬂa%usdgn 1§V B3

Addi ti onal ngﬁﬁoo s, et al
ant agoni st Ez@"e*esearrm&o@ angh fip83 (F*@g’r“egisﬂmﬁ@ptqrhdﬁj\mﬁbgn@g@opt osi s of
angi ogem Crebépwrcgpnaﬂﬂe |l§eprEbdéﬂ bn @PMidlettstdice Mnd Gledlahs SYaJtJlJtQEErQ%alngn recept or

woul d h. as.osteopOrosl s stenosi s and

. ases, .su
cancer . The VI ¢°omn£ehc E ?’ ‘SF%‘ a Lﬁ%wel?ﬁﬁm"‘ilﬁg Y’@‘F‘E‘r Philips.igt ele di f f er ent
i nt egri ns, Blvedi H88¢ Hchlv Hhe vchgetmnehepMBng3hbé:¢p€U3§ed% adlumber d¥lcells) - EXP

Par hol ., 19 b t { ct
ool Lo encia g Ry S5 L BOGTR Sh TEE el T

t hr onbos poffdPRftions. tthe ﬁe%trmytov O¥Praasdd cmbhamdnuammtosue;»cms tellopediates tend bone
si al opr ot eidhedion GF\6RSoddAAS the! HohO RSk @key-ggﬁ r¥ tnk 'Bgﬁkerggo@mnf%ggcg%s?rl%t &y BS has

b [ | adhes
el ok e ik i ok A 570X asharearad vmcasiv b Col | B ol .

1993, S|, 28dptjondsncktddpsrokis. The @v ﬁ\ﬂdeﬁtﬁﬁék@fdsééd%ﬁ hii@an RGO mbscied-
Br ooks) et Ln—)edn 1994 egrin 1s expressed on

nce). t
bl ood vesse ST n%%&r'ﬁ'ﬁ tiatien BP&[ﬁB‘PH’LﬂF &Fr?qe%‘ﬁ@‘q‘ THlead S restenosisafiar  ski n.
8 MAR 2C04PoyDiangous ZOm0arp@ngisplatty? Brown, e el.,\GdrdionaatlanReds.c t994( 28, 1855. known t o

bi nd t o boR&3ifidHal] t Rl p d,y-Asp (or
RGD) s Ry BB e 199, RO Wil aB 08 SEsO e 2P o5
that RED cORFARNHF Wg’obelsquwbbmeum vanptpsxwftangm@m bloodzeeseisoThast i body

(2306) i nhigeits tAEHIbIKRe ViBAECEH k@B \WoutEhbd, lasts. In
addi ti on, Y J © Cel IgptBl ol 191;9%&[613: aﬂlgg &We?.fl% sgl scsl oses t hat

echi statin %3p%rﬂ%{f<é°s*f8ﬁ%me°ﬁ?‘i°5e whi ch cont ai ns the RGD sequence, is a
potent i nhi bi t oFheofitrdnectin reespeot i nodnkrioWn tté fefed €o thbdefdiffd?cntmékri ghibits

at t achnent 0 a that certain
conmpounds %e‘rgle jg%%g‘%f ﬁﬁ%B& ??Sé) % °b'ﬁéga\?'f’3§\%ﬁ§?ék??3’}c’3 ffeg&o r&P11n

parti c¥ arbindst bFFH@Ctbe?élﬁ vur@e@memﬂs bihdsta lsrge Narievyrpidligands, mendihg ﬁliﬁﬁe pot ent

hi bi i atiini
i bi t og@ﬁqg&el Wi BQHl%ﬁbeisi‘JoFﬁggﬁ&?{ect;nh% W\?egl;dngé\’ﬂ%? hebpetfpgd -

(1) as destoPf B‘é'&p‘l‘?éﬁ"H rPafBs Binds yitrorastin aThe \mﬁ@nemm@gqr@aﬂs bastbesri shywhor t he
i nhi bi ti ono®k idvbived intceNagiEsion Bf 4 CARBL FlcelRBfe iR ILiMg YeiGVAschIR t he treat nent

of infla nc IS rders) such as
at her osc%gétﬁgia}aﬁe ’r@éf"éhgg'ic? 8%(?:?"31 i%@s%g 29?%9?"@‘?? I8 iangiageRessi on i s a
f act or35 suhah been confirmedoBowks et al., Science, 1994, 264, 569. This integrin is expressed on

blood vessels in human wound granulation tissue, but not in norma! skin.
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This invention is also a pharmaceutical conposition conprising a conpound
according to fornmula (1) and a pharmaceutically carrier. 20 Thhs WV@%' on
is also a nmethod of treating di seases which are nmediated by th t’/ ctin.
receptor. In a particular aspect) the conpounds of this invention are
usef ul f owoor/ET959 ng at her oscl erosi s, rest enosi s, i nf | amrat?‘é'HUSQ!’%élér and
di seases wher ei EEF esorn tonkl St aqtt as 0sSt eQpor osi. s.

DETAI LED DESCRI PR QYOTRED Hatbent: 8?1“”&&%’?- 888“%’86‘8?‘ PEOSHNoV S CARF ’bﬁl.‘eare
mor e pot enttriipeptideiAreiGly-afp tdn &GH) trotifi e ThusnHoremegitabr Etph vl R 1991h¢9500gen

gapggr (l ;5'88 %dcﬂ)\ég{ll]tdfl:%@@D%gRElelni%gl?tﬁg\m%%n tronggtmﬁ%gébém\%b?/ ;_7 5 ,5 9/

Pcr msoor ~adPICENintibindentigearanymtionand tell(spraaging by osseockasish b additiont Sacmkt 4.,

accept agl e ssakit Blohavew;;, M%lk‘i&bé’tﬂﬁ@d‘ﬂﬂaﬁm 'a§ndk@\(/€ﬁgrﬁ gégna!% &hich

phar maceuti cal Ig a%qeﬁ)ta e addition salts_and lhe conpounds
of this infepRindHh RequEnse. haPQieny i H%‘%Bfnbﬁéﬁﬁ'dgf%?“ 't"HtS@elchlP‘Eﬁ’tﬁﬂén may
have one orinhibitsattadhniedl of@RIBbE4sE, to bBeeSS speci fied, this invention includes
each uni que nonracem ¢ e nt heS| zed .and resol ved by
convent i onal tecﬁ1 S"ﬁ‘e'sl?ee"rm °&?%att°8n?'ﬂg°rﬂ?°é’§é H3re PRIG RN EPrS of Hée (S)

confi gur at iogf3 afd ttt\tBe receptoms anqah)cutam,ntiwrbdat digopsred mmrsech cdmpoaadsasge i N Whi ch
conpoungs ?ﬁ;é@ SERUREES ATORE RN YA ASHRABES e OBl 10 the ¢S (2)
and trans (E) [somers are vvlthlnt oeo s nven |on I n cases
wherein O conpounds may exist in tautorrerl c fornms, such as ket o-enol

tautomers, such as OR and SUMmqhegpmmvggqi[ngorm is contenpl ated as
bei ng i ncl uded g thin this invention whether existing in equilibriumor

| ocked in one f IBYENLAR, cmArises comPRYds ot the fosmulg Drps gescn Franafishpounds of

formul a (| )whichtalé phah’ﬂa:otugi’bdl aegvief fov the ruﬂnﬂﬁ&n of tRe1ltroitdd6on fekdpec RhdhrBi Ng
V|trogectin

peptid to ecept or,

recept g? ons‘%)fglt(:am\lH {']r%’% ér’tt?ﬁ'blﬂtm lé’gteag qb‘faidlﬁ‘t?ﬁ%“l?"éié%'fdﬁfsi%ﬁ &hd is useful
in the treattmeqqclemls aidsrestersisiind diskaseronegein bomer psdrprivniisa faswociatasd wit h

pat hol ogy) o§dd8§br5’s$s osteoporosis and osteoarthritis. 20 In another aspect,
this invention a nethod for stinulating bone formati on which conprises
admi ni stering a %ﬂﬁtﬁﬁﬁﬂ“ {ttalse |4 Pharmaeaiitica) compgsitippcompriging eamepound r el ease.

I ncreased hosRdiRg RYERIIN) ardl spheim@RéutREN dalder] N di Sease states wherein
t here |&§ a defi encgetnof m peral i zed bone mass or_ renodel i ng of bone is

desiredy such as Sr'ﬁ HPR IS a|a|"?F@h°&r?& treating drsedsen Vhish agrmedintad byt ¢ ur es.
Di seases anvitranettinre¢epwr.dinsopactivulur wdpect/thé esrhgdunds oflthis t:‘nveriuob @recuseéfal fok r uct ur e

woul d al so For_ inst iper par at hyr oi di sm
Paget' s di sf%g Aﬂﬁter&dgmsﬁ g%@s'gﬁk%émhah anferg's'?glé? 'g Vs pr oduced
by bone netrmenssafs@nesm@sos!momu mmbl lization or sex hor none
deficiency, Beh~et's di sease, osteonal aci a, hyperost05| s and osteopetrosis)
‘coul d bgnefit from adm ni st erilgtg-”'a\“_f Ri s invention. 30
Additionally, since the conpounds o e i nst ant i nvention inhibit

vitronectin receg;onsenfibn @oﬂmovafcogf&éﬁrﬁﬁ gitmclh?#ef)ﬁﬁre befifinhiBitors

conmpounds woul d be useful 1n the trea tory |sorggrs such
as rheurmt OREPRESHNFEFaPIos than dhefibsinpgeaireceptgn (T inyewipa semPAses eomBRONSdSOf such as
at her oscl erfesmfia@pd restenosis. The conpounds of Fornmula -3 8 MAR 204
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WO 01117959 PCT/ US00/ 24514 (1) of the present invention may be useful for
the treatnent or prevention of outer diseases including, but & g ﬂmi

to) thronboenbolic disorders, asthma, allergies, adult respirdt A tress
syndronme, graft versus host disease, organ transplant rejection, septic
shock) eeveom79590nt act dermatitis) inflamatory bowel di segga)soanss1ot her
aut oi mmune di seases. 5yThe conpounds of the presgnt invention may al so be
useful for wound healNg, cot@ynrdas of the senh i nvecH ) er—are al so
useful for the tr&Hfnent,][i nc udi ng prevention ngregeni ¢ “di sor ders.

The term angi ogeni ¢ di sor er s las used herein igQcludBs cgnditions involving
abnormal neovascul ari zati om~"\Were the grgwth o e 0od vessels is the

cause of) or contributes to, the pathol ogy associated with a di sease,
i nhi bi ti on°bt p}fﬁ"%‘i"r{j‘i“d‘géﬁ‘f%?‘%b'waq‘h?f%!tfuce the del eterious effects of the

di sease. An_examodnelided i thisindbot e phahiiuidafly Qéc@pc%lleﬁdcﬁ&& sappaighy. Were
the growth_of ves els .is re w@}ﬁ to sup nh

del et eri ou§”'t% %"s“aé’ﬂ“" alisileg %?{“Bf nyEOBy aéqsévwelq thP W"@%tm ood supply
to the §i sswentwndnayiteredng omomterahirultcentt:ﬁ uriedl et ifiBd, ithis tiveftioR iBkgRs Pased on

bl ood supplynhf SR | ude [ oWt h of tumyrs where
neovascul ari zat i|Q’(t;énﬁl S aFn%SCOE@&fl NUAT H'H%q?ﬁy%tﬂﬁ‘ﬁe ﬁfﬁfﬂéﬁd Yhat the tunor
grow and t RVesionpl telinigues Astordipkitaithe presant meéraioh abeES) cdfigmratibh 6f enpounds

of the pressemblai(l)\¢embbiRas isphiflidg t unor tissue angi ogenesis, thereby
preventing tunotr netastasis and tunor growth. Thus, accordl ng to the

met hods of the PHESEAP “Which SAmpmds have upsawraidiqahenshrbam doublpehosds. bothsi ng t he
conmpoun@ls die cisZ) prdamantE) iigowRilarowitia fhe308Ye 0Pt iBvdnbi6n. S TR Whedfn 20 the
di sease, and) in sone cases, can cure the disease. Another thepapeutic

target for 4 t ant |nv ntion are eye. di selses
chacteri zed %@%ﬁgﬁ%uﬁé ?r(lfnfg oSt &Y% ﬁf%i&%’&“ﬁr%\é 48 —Corneal

neovascul ar di gorders, such as corneal transplantation, herpetic keratitis,
|l uetic ker#4TT 5) #nd eachitantereanid foravis aemermplatedartring incisdediwathiacthigi t h cont act

| ens use. #delitioh Wh@dheleék%tig% HOR§RBridth SP1oLM i O fg&n ﬁggpg{nﬁ:lrﬁ e SGbSn??rlélfl 3[, ity

degeneration, _presunmed ocu hi st opl asnosi s, of pre
and neovas¥if Br gl aucoma. ThIS invention further provides a nethod_of

i Ehl bi 15: ng t unoThegecmpobindstof cdmgnm?m%msmadmmﬁgsf ﬁgbﬁ&n%f‘d%'ég

physi ca meound of fo ) an anti heop astlc agent ,
such as to%%@%ﬁeg’gg&m gﬁ Vé{‘i"ﬁm“é&“e?m"ﬁ'@é'ﬁ 8? R"Fd“f%?‘"r’rﬂl’%?e{’@} on syitably
R is CF3 ¢stagrigsteindibits psteoclasss Baxe Bsedptiontand is BseMAR tREGdatMEnt QT Hitei9&9 OCH3 ~N

- - ' wherel (-] n SS la. 1 0 C osteo § /
i oh 2 e Morh i bl ey B N BleoB R0 E0H NN

are j oi nedOSEe(S’a'F'HF%a nor phol i nyI r| ng. Sui tabl y) R ist HHCH N~ (CH)2

N ~ 5 ENZ]Z 2 3 O Inldofepndspece hidinv¥RioR fis 4 AGhEPIE biirmARRRWAHS fothatidai whidpvent i on
‘are the fo

(t)-4-[4- [?’T%‘“I%SWW‘&FH%“PB&PPWHH ‘Hhigh GRyses 40 Wcreasein gredcpicinrglepss.
(trifluorohmetehset ppdecpryduction amalear aéfit;in diSeadOsiates Wherétn there is a deficienc
()-4-[4-] Zof{rﬁinérgﬁéegﬂ)%&@op% ogélmg of Xor]c 1s1 deesgrpcp XX«.]h%Q?raXtuJe heal[n ach ﬁlx-emat hy! -
prevention of bone fractures. Diseases and metabolic disorders which result in loss of bone
25  structure would also benefit from such treatment. For instance, hyperparathyroidism,
Paget’s disease, hypercalcemia of malignancy, 6steolytic lesions produced by bone
metastasis, bone loss due to immobilization or sex hormone deficiency, Behget's disease,

osteomalacia, hyperostosis and osteopetrosis, could benefit from administering a compound
of this invention.

=

30 Additionally, since the compounds of the instant invention inhibit vitronectin
receptors on a number of different types of cells, said compdunds would be useful in the
treatment of inflammatory disorders, such as rheumatoid arthritis and psoriasis, and

cardiovascular diseases, such as atherosclerosis and restenosis. The compounds of Formula
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phenyl am no) car bonyl ] - 1, 3- oxazol - 2-yl ] but anoi ¢ aci d; '
()-4-(4-[2-[6-(nmethyl am no) pyri di n-2-yl]-1-ethoxy] phenyl ] -3-(45[,.®r l'in-
| LR "E

4 yl)carbonyl]-1, 3- oxazol - 2-yl ] but anoi ¢ aci d;
(t)-
N (2,

)
4-[4-(2-[6-(nethyl am no) pyridin-2-yl]-1-ethoxy] phenyl]-3-[4-[[ N nethyl -
2,2, 2-WOi0i/I1ma oet hyl ) am no] car bonyl ] - 1, 3- oxazol - 2- yl | bure@naiseo/asi4d;
; |4 f |[ 30£ (2) r(r%'?) @? %%’r!é?r{(? rrﬁ&? Y, Ibbg![unﬁ%li fé% %% Iil'r et;[nke]r(xjtxo¥ ]pP r\]/gnnt}cl)n]o? c?;’t-er4diseases
A-[
I
I

) -
t
) - 4- [ 4- (24 frgeblhylloalmnn@btpymombnerﬁbth]d*smFdetshtsxtyl}zphkimyxlei adul( @spimtohy | t hi azo
) -

(3-f1 uor ophenyl Tetr yridin-2

oxy] FREMA ‘]OB@F @lutgthnﬂammatory bowel disease, and other autoimmune diseases.

gs[ 2- ﬂhécérﬁﬁiuggdsg %%bé%@nﬂm?mﬂ 4163 BOX¥uP R Woluhd Reafify " 1 di n-3-yl ) buta
noi

(S)-4-[4-[2-[6-{ f’?ﬂ?l’ %ﬁ)‘b@?’?iﬁf‘ﬂ"?“f}?‘] e RBR YIehH R the remensringlnding- yi ) but

anoi ¢ aci d;prevantion, of angiogenic disorders. The term anglogemc disorders as used herein mcludes

(S)-3-(pyri. 7,8-1 ro-1, - 2 ht h in-2

yl ) et hoxy] p Jéd?nu?%ﬁs)t{fluvzogﬁ a@"érg}ad"doﬁésc fariga g?'ﬁacéﬁfﬁ"&eagr?vt 6928%‘?5345’811 dessels ¢

t her eof . | s thasause ohelr@nmbuhetocthnp@nhqldsy u[somahcdswnmvdmasaﬁnmmyoxh&Ve one or
nore chpral t des each uni que
nonr aceo ¢ g SRR ES e ﬁaﬁfghgds%ﬁ%%‘é?"z@%h‘ﬁéé SRR 3% tvent | ona

t echni ques Jispdse fagi és 4‘%P°%Te§h°R§6Wp thhaﬁpé'ﬂuﬂmhimdedssshnmqmmdndoon
doubl e bond@sppokRQirdwih Of 4 Bdletricus tidshe QHHbﬁxBlﬂaﬁan%ﬁgedﬁ?mf Rd@eGhe/Bibdy N the

scope of thi S v ntion. .The meanlﬂglg Smé stituent at an% one

occur r ence “PEPY B USTeRANE thsrety cantpipulf fqygductipn mssyn ass bases op blogént '

meani ng, atsulmhyrequll’ﬁmenmc Eusmpleciacludy growthiof kumleslwhére hbév!isdum‘i%ﬁoh@{h are

pr odru of, | v ntlon rodr are .c i dered to be
9§ +t“%%l§§ﬂprgﬂgﬂ§n glfdext tmﬁh oW and gxgntfg %ﬁf

any coval ent Car T rers Ghrch rereass BRPT drug
accordi ng mtﬁswmﬂhu% theicampounds ofﬂhusresmwnamhmmapmot tisée t hi s i nvention
are novel ppAGgess, tHé’be?lﬂre@ErﬁmQItﬁﬁbr'nqgtﬁfa@% r k1€ Preparation of
formula (la) conpounds f or mul revi afions and synbols commonly
used in the pepti¥e a&‘r?ﬂd‘%'@rﬁ“‘c‘a?‘h%ﬂs%th&rPEcSEFbIéweh‘eQ"eFm inhibitersefr i be t he

conpounds  ahgibgenesis ubiithé @mpoliitis G iR padsent iVRnidH daR adieliclatd theab@WIs 3 | ONS
follo l%éhe | UE AC IU Joi nt Comm ssi on ?n Bi ochem cal Nonencl ature as

descri B&d ﬁl%@ﬁé?ﬁes cqmlre e difeasa)  C | ~al kyl as applied herein
means an opti onaﬂﬂoshesthbnapemnut&ght Edr kiyd cogfpoutmsfbf th¢ ms&némoafdaﬁare&yens, and

i ncl udes p n- but i sobu t-butyl.
Any C 1 Z‘g Eys%s ch%t@% edb n?%'%g ,a}lzitisog Fﬁ){fye[ye 815 V&sg%%flﬁg bolnbe z)s i ch nay
be on any 2!§°€9&Y5b%‘ﬁh &%W*H&Qﬂsﬂwmqﬂshqwtl& keratitid, duetic keretitisr perygumi and

avai | abl e hyoﬁmwgﬁdnqmdsoé&mm& e&t&@ﬁmsqugadm&mf@éfe &EQ Bhcf bt Rx are
C ~ 4@& ) _dal kyl sul fonyl , _Cl _4al Foxyl . SN N(R¥) 2,
CH2N( R* agwte '8}%’53’ @GEW“WCERRWZ’C“ archigtepl “SMN( myeyathmh* C( OR*) F,
Cl) Br, I,pmmaﬁﬂ?ﬁﬁ@ﬁ)ﬁeoya&hﬂﬁ@lﬁcémas 0) 1 or 2, and R* is H, Cl_4alkyl) "
phenyl or benzyl

(
(
l(S)Z % ) but anek& Sge r;gme graf vcrs[uih?sédléeaie grean trans';ln ant lgjefu%n Ft)lﬁs ock
yl)eth
()-4-[
C -

This invention further provides a method of inhibiting tumor growth which
comprises administering stepwise or in physical combination a compound of formula (I)
and an antineoplastic agent, such as topotecan and cisplatin.

30 With respect to formula (I), suitably Rl is
" CF,
s N s N:

T



30 Hal ogen or halo neans F) A, Br, and |I. Ar, or aryl, as applied herein)
nmeans phenyl or naphthyl) or phenyl or naphthyl substituted by %ﬁgzhﬁlthree
substituents) such as those defined above for al kyl, espeC|aJI® 4ky|)
Cl_4al koxy, C~-4alkylthio, CF3, NH2, OH, F, d, Br or |I. Het) or

het er ocyay@o1/i79sb cates an optionally substituted five or SfcrnReReIgd 35
nonocyclic ring) or a nine gr_ten-nmenbered bicyclic ring containing one to
t hree het eroatons chosen fhe group of nitro , oxygen and sul fur,

whi ch are stable and avai |l g by conventional chem cal synthesis.
Illustrative het cl es are~H8yyof 200&zﬂ!&§1|17959

PGT/ USOOr | 451 4 bignzi mi dazol e, |ben'op ran,| benzfthio hene| bengot hi azol e,
furan, imdazol e)Nigroline, rmupholiRg i peri &N pi pekazipe, pyrrole,
pyrrolidine, tetrakhydropyriding i e) oxazolye, thiophene,

qui nol i ne, isoquino®line, and t qui nol i ng and

i soqui nol i ne. Any accessible conbihation of up to three substituents on the
Het ring, such as those defined above for alkyl, that are avail abl e by

chem cal synthesis and are stable are within the scope of this invention.
Certain radical groups are abbreviated herein.\\-RBarrefers to the tertiary

butyl radical, gefers Nhe t - but yl oxyc onyN radical) Frnoc refers to
t he quorenyInet arbon/g— dical) Ph péTeys to thte phenyl radical, Cbz
refers to the 1@1 yl oxy&ar

radical, Me refersfto methyl] Et refers to ¥thyl, Ac refers to acetyl, A Kk

refers to Cl 4al kyl, Nph refers to 1- or apht hyl and eHex refers to

cycl ohexyl. Tet refer$ to ~tetrazol®l. Certain reagents are abbreviated

herei n. DO wkiffeRSs Co alkyyod Bhsphbryhmbemai omiQH)CFOMAR' af RT &e jdined to

di met hyk amiQRyihé hﬂﬁérg%EA refers to diisopropylethyi amne) EDC 15 refers
) -

nyl radlcallfgw refers to the benzyl

to 1-(3-dinethyla 3-et hyl carbodii m de, hydrochl oride. HOBt

refers to 1- hydPb¥aPbeRzétri azole, THF refers to tetrahydrofuran, DI EA

refers to diisopropyiethylam ne, DEAD refers to diethyl azodi carboxyl ate,

PPhg refers to triphenyl phosphine, DI AD refgrs to diisopropyl

azodi car boxyl at e ) ret-hoxyelN @M,prs—to

di met hyl f or mam d€s NBS f[jef e to N-bronosficci i, 20 Pd/C refers to a

pal | adi um on carbon cat sphoric acid, DPPA

refers to diphenylphospho | azide) BQR re
i trls(d nethylanlno)phosphonlunlhexafluorophosphate HF

benzotri azol - %F %
refers to hydro f“é‘“‘éfc‘?fd e npyvol compainds pfthisinveptign aspthe dollopime:r ef ers to
triflud®oacetic(Bei-i; IZMncmflemmo)p@nmym-yi]-meumya]bh@ynah[momat e. Conpounds of

thi's i nventdiflordh&hiihe - . general nethods described in 25 Schenes
| -VI. g MAR Zooﬁhgkﬁ%gﬂﬁgggég 0/ OHO1 Schene | PCT/US00/ 24514 CH30

/ H3C. N. OCH3 \ P#- @B d6-(methylamino)pydidin2-yikt 1 ethex@phenyl}-3-[4-[(N-methyl-N-
phenylamino)carbonyl]-1,3-oxazol-2-yl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1 -ethoxy]phenyl}-3-[4-{(morpholin-4-
15 yDcarbonyl]-1,3-oxazol-2-yl]butanoic acid;
(£)-4-[4-(2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl}-3-[4-[[N-methyl-N-
(2,2,2-trifluoroethyl)amino]carbonyl]- 1,3-oxazol-2-yl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl}-3-[4-
(trifluoromethyl)thiazol-2-yl]butanoic acid;
20 ) (¥)-4-[4-(2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl}-3-(3-methylthiazol-2-
yl)butanoic acid;
(S)-3-(3-ﬂuorophcnyl)-4—[4—[2-(5,6,7,8-tetrahydro-l,8-naphthyridin-2-
yhethoxy]phenyl]butanoic acid;

(*)-4-[4-[2-[6-(methylamino)pyridin-2-yl]ethoxy]phenyl]-3-(pyridin-3-yl)butanoic
25  acid;



aF3CFR3\ HHO/ I / ~H3CCNMN O/ \ | COzkEt | / \ | CO2Et 6 F3 H3C.N N
O/ \' I CO2H 8 7 5 (a) CH3NH(OCH3) ~ HCI, EDC) HOBt ~ H20, Et3N,BNM; qu)
4- br omobenzotrifluoride, sec-BuLi, THF;, (c) (EtO0)2P(0O CH2CO2Et,

toluene; (d) H2) 10% PdIC, EtOH, (e) BBr3, CH2Cl2; (f)

6- (et hy| W@i07952- pyri dyl et hanol DI AD, (Ph)3P, 1'HF; (g) (8FTASE0ASMaCH,
MeCH, then aci dl(I§ ﬂé ( An appro;i)ri ate al koxl?]/ phenyl acetic acid, for
i nstance 4-net ho é/% r@ﬁ% ‘i‘li‘yda’&‘B?)élqu‘“ ylleshgx ighepy t3e‘(BY‘f“?3"T3ﬁé)bH@B@é§/ben20| n
derivative dcid3amy reacti on of the correspondi ng Nmet hoxy- N-net hyl ani de

(1-2) with a net t t tiv he general nethod
of Weinreb (Tet r(g’k%cf?%haa{ gﬂ Jg @e(§ 6??““3%% %B gﬂ'ﬁ‘&"‘l 3 is converted to
the a, ~i - und¥thexylpbenydbutencid acid; t hr ough t he vvel | - knovvn Wttig reaction. 15

Opti nal lsy, J,Qq,hgmgédt,@mylécéb%g%ﬁ eU{SI ng triethyl phosphonoacetate in the
presence of a suitable base, genera y sodi um hydride or lithium

bi s(trimet hyl si | PIcpegsinvderein; the %qmmpmdstof this@hyve@HGn ®RiBHave ohe dr mode cRICd Et
8 MAR 2004 AAReflhntes8 oftcitied!/ thﬁmem]lﬁclﬁﬁg yﬁﬂEnlgﬁé"?&)}rﬁgmscoéo%%?&d \?I?IHF or

m xt ures t her eof uctiron of the olefin grou

acconpl i she e sﬁ?‘??%ﬁgﬁﬁ Teé‘ﬂ""rdrpytcﬁé"cﬁﬁ*%bﬁ%@‘%les -a pal | adi um cat al yst for

i nst ance pal | adi larass nﬁ@ﬁ:bh/adrﬁ%uﬂcm;&(?émﬂsamﬂaféd%ax%bh Ezﬁ%rﬁdoﬁgie\b% s, bcﬁ?’clh gs
-5 can

Et OAc) m xt ures,thereo The rret et

be cl ea&‘bc}éhef ﬁagaP ra%sc@ 158’?‘8rr‘riaﬁé” ‘@Eﬁ#‘%ﬁcq’?ﬂfr%ﬁ “?"ﬁé't“t“ \V&ﬁ{","g ptayer abl y
CH2Cl 2, or anbmmeat #fane b @hurfentSisindapaidedt ofitsmeaning, 6ihdng lotdesubdtitteney i N an
i nert sol Vel aninpU& AnfSthi Rl rfenccX her useful nethods for renoval of nethyl
et her prot ectl n rougllf1 aré qescribed in Greene) "Protective Goups in
Organi ¢ Synt hesiAlse gisdedinghis biyention ase-predregss therrompouriih of thssuveniiorg phenol

|-6 i s reac8ahud drécdisideml k%eadﬁw&)ale%nwéddéa'éa%&@%ich'r % e Melag Hﬂ: obu-type
6% §y e

reacti Reacti ons_1992 sis 1981,

| ,
iogg) ! ?‘g af&aaﬁnag'rls ?°°°%€l?'égg‘f’rél ulafh 'flgwﬂe“&‘i“at@aﬂweftaﬁ@cwﬁb%wevwm bet ween

an azodi cardesslypradregsoiwhish are alsé irtdtmadiadi Bithy/prepataiibn G2 fdrN! (B Bofipounds,
dii sopropyl 3 m C@ﬁboxyl ate, and triphenyl phosphine, and is conduct ed in

an _aprotic Sorve for instance THF, CH2Cl2, or DWMF. The ethyl ester of
| -7 is hydrol yze@bh!ls\{m@naqubaubolbamemorilpusedxmmplpeptidhiaﬁm-icﬂemiamums T HF or

NaOH in aq . [ nedi at ar boxyl at e
salt is acﬁ%&éﬂéw Hgdagl{lﬁ "S’a Eerlhg?f’a @qu&mqug%gglﬁga%mgﬁ%? to afford
the card9oxyabPreviations foliqw thalWRAGAUB Jeint Commissipm pe Bincheraical Neamebosturezase sal t

can be i sol @b&ibed me,deﬁm&demorsgagg@ngxyl ate salt of the free carboxylic
acid can be prep r agg%gs ds wel | -known tgo those of skill in the art. 20
Schere | | appli ’F’S@‘V‘e?ﬂsﬂn pptiongYyspbstitutehalkyt gropp offl tgdo 3 2 3
HO~C02Bn Tldam‘ﬂoﬁs&nd ifidhidels methyl; e® P2 hdpebpyl, (SORGPIA, n-butyl, isobutdFAGHButgl.

Any C;_salkyl may be optionally substituted with the group RX, which may be on any

25  carbon atom that results in a stable structure and is available by conventional synthetic
techniques. Suitable groups for RX are C|_4alkyl, OR”, SR*, C_salkylsulfonyl,
C).4alkylsulfoxyl, -CN, N(R*);, CH,N(R"),, -NOy, -CF3, -CO,R* -CON(R*),, -COR*, -
SO,N(R™)3, -NR*C(O)R*, F, Cl, Br, I, or CF38(0),-,wherein ris 0, 1 or 2, and R* is H,
Cj.4alkyl, phenyl or benzyl.

30 Halogen or halo means F, Cl, Br, and 1.

. Ar, oraryl, as applied herein, means phenyl or naphthyl, or phenyl or naphthyl
substituted by one to three substituents, such as those defined above for alkyl, especially
C-galkyl, C_salkoxy, C|_salkylthio, CF3, NHy, OH, F, Cl, Bror 1.

Het, or heterocycle, indicates an optionally substituted five or six membered
35 monocyclic ring, or a nine or ten-membered bicyclic ring containing one to three
heteroatoms chosen from the group of nitrogen, oxygen and sulfur, which are stable and

available by conventional chemical synthesis. Ilustrative heterocycles are benzofuran,

-6-




‘5 .C02Bn ~ 028n TIPSO ~ O--~-~Nf TIPSO~ O~ N CORCH3 ~ | / CORCH3 s 7 -9
8 MAR 2G04 WO 01117959 11 ~C02Bn ,COzBn HO1 ~ O ~ N h Boc' O | g~ MAR-2004i /
C02CH3 ~ /| COZCH3 ---~ 9 ,0C0ZH Boc' O ( ~ O ~ N/ CO2Et 10 O Ph N CH HO ~ O
~ Ns i co2Et 120PhNCHH3CNN\O Oi N--~ ~, ( . C02H 14 13 (a)

Triisopr 147 chloride) imdazole) DMF, (b) methyl ~ PCT/US0024514
3- (benzyl oRepeiay 9194 l)enmmaerhmm@)wmomr)zzthl@elpoﬂuya@, in{idazple) ipfitine,

t 0
o8 g SR o SR ol

d 3cBr, DBUiazeEazele. ¢ 9thAﬂﬂmqmF ‘SQQH)“OK"E‘GE') tra-3pd perhyso- qnqrolmz.) H2)  10%
Pd/ CL CIEt (?-bnd(lj;o).]uﬂ\lelli’f&t Mytly abdekdiblecontatioBBRi b thrke ﬁibh?tmﬁits) ?%e Hgtlpx?]}f)&s F))DI\/$HF( k)
4 N ano

(m LGy SEERihars kol S5 R IRk afF SRRty ShRRel ar e g Vo,  f or

i nstance 4sthhi@mp4mbm0he (cbpe—dlf)tbns ingsetionverted to a suitably prot ected

A ve); hor chnt ABER ok Snde ikt hAER! PRY bl id BX Y EPERIC (11-2)-

The protectin grou pheno sequent
chem stry, ragi§ em}gﬁheﬂéugﬂ;)xgcqunmbradxe#gE@gp rfaretottherel y when desired.

Met hods f Oﬂu&é@lﬂtm@%b&fyl QbicRNaRfes B ﬂl@ﬁ'}q rréci?é%@i ob? reitRRigge d reference

vol unmes, such as eene,. "Protective G oup gani ¢ Synt hesi s"
(publ i ¥hedbasyiowmpicarronyh fadical Ba sefery to %h%k’u‘rfad'ﬁ}‘ l‘ée rﬁaéf%m%hxlhaeﬁewp - 10 15
Pcr | usoonashy, A&relts i aCil, WBGefdrshtb CQ 4alk ), NpiNreffers-to™1- @0 2Rhphthyl and cHex

refers to cyclohexyl. Tet refers to 5-tetrazolyl.
Cenrtain reagents are abbreviated herein. DCC refers to dicyclohexylcarbodiimide,
DMAP refers to dimethylaminopyridine, DIEA refers to diisopropylethyl amine, EDC
15 refers to 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, hydrochloride. HOBt refers to
1-hydroxybenzotriazole, THF refers to tetrahydrofuran, DIEA refers to
diisopropylethylamine, DEAD refers to diethyl azodicarboxylate, PPh3 refers to
triphenylphosphine, DIAD refers to diisopropyl azodicarboxylate, DME refers to
dimethoxyethane, DMF refers to dimethylformamide, NBS refers to N-bromosuccinimide,
20  Pd/C refers to a palladium on carbon catalyst, PPA refers to polyphosphoric acid, DPPA
refers to diphenylphosphoryl azide, BOP refers to benzotriazol- 1-yloxy-tris(dimethyl-
amino)phosphonium hexafluorophosphate, HF refers to hydrofluoric acid, TEA refers to
triethylamine, TFA refers to trifluoroacetic acid, PCC refers to pyridinium chlorochromate.

Compounds of this invention are prepared by the general methods described in
25  Schemes I-VI.



8 MAR 2004 WD 01/17959 PC T/ US00/ 24514 3-(benzyl oxycar bonyl ) -3-butenoate in-’
a Heck-type reaction (see Heck, Org. Reactions |982, 27, 345) g q‘P ﬁﬂg
I1-3. The reaction is nediated by a palladi un{0) species, and H is
conducted in an inert solvent, such as CHzCN) propionitrile) or toluene, in
the presd¥Rel/ti¥%n appropriate acid scavenger, such as tri AR (Et 3N
or 5 diisopropylethylamne ((i -Pr)ZNEt}) '{ypl cal sources of the
pal | adi um( 0) species include pall adi um—(nﬁl') acetate (Pd(OAc)2) and
pal l adiun(11) chloride (Pdd 2), and oftentines phosphine |igands, for
i nstance triphenyl phosphi ne (PPh3) or tri-ortho-tolyl phosphine (P(tol
are included. The oc, ~i-unsaturated ester 11-3 is reduced to the sat Q
conmpound 11-4 by reaction with hydrogen gas in the presence of a su
catal yst, 1Preexablyypal | adi urfr CagtQ%t ed war bEHQRe
inert solvent, gend MEOH &t OH, r m xtores™t her eo
carboxylic acid O -4£0 s converted t0¥anvactd vated form using
exanpl e, EDC and H@t, SOC 2, or 1,1'-carponyldiimdazole (CDI), gnd the
activated formis subsequently reacted with an appropri ate am ne, for
i nstance serine benzyl ester, in a suitable solvent, fir,as DMF) to afford
I1-5. Depending 1~ on wheth cid neutralization |s reedli red, an added
base, such as triefhyl am ne 3N) , diisoproggl& ((i-Pr)2NEt)) or
pyri di ne, maycbe q i tional ngtho ing a carioxyl iC
acid to an =mrde-are kg e@Nebe—foumd in sianklarg reé@ir S,

g publlshed
by Wiey-Interscience)) ol Bodahsky, "The Practi ce of Peptl de Synt hesis" 20
(published by Springer-Verlag). I1-5is then converted to the oxazol e
derivative |I1-7. Sev&Fal nethods are known for the conversi o@Fpf
am doal cohol s to ox | es (Meyers, Tetrahedron 1994, SO0) 229k, 2360; W pf,
J. Og. Chem 1993) 3604-3606). For ewanple) the am do @ ol 11-5 can
be convert Za he oxazolfi ne IIH@ |t i8gA s generally
acconpl i shed IE? ng condi ti ohs, as reg 25 v&é Et Bur gess
reagent in THF. ¥he 41-6 is then OXIdI dto oX | ~"Uu<ng) for
i nstance) brontrighl oronethane and DBU in CH2C 2 (W4 |ians, Tetrahedron
Letters 1997, 38) 331-334) or CuBr2 and DBU in an appropriate solvent, such
as Et OAcICHCIS or CH2d 2 (Barnsh, J. Og. |€hem 1993, 58, 4494-4496).
Renoval of the silyl protecting group undgr® standard fluoride conditions
(see Greene above) affgrds phenol 11-8) g™ch is 30 converted to the
t ent - but yl oxygcar bﬁ?@w\m g di-tert-butyl dicacbonate in
t he presence—of™a engrally in a polar, neutral solvent)
such as THF. This new pr ting gr Hed as descrl bed above.
Compound 11-9 is converted to thea carboxyl ic acid derivative I1-10 by
‘hydr ogenati on as descri bed above) and 11-10 is converted to amde 11-11
according to the general procedure of Carpino and Ayman (J. Am 35 Chem
Soc. 1985, ()I0H3NH@CHz) ORI, Emmeiomhege E(gNdDMR)@,Msrambmydtﬁﬂuc&izieﬂ I1-10

is reacted ] 0 t i _j.o the
presence of wblhs e mﬁ iﬁpe))%ﬁngrzg al?}a%f' |n‘| %gééﬁyfj%r%gﬁogghate

( BPFFH) and®Bra. lmdﬂ @ﬁ@ethﬂammo)gz mymmvmmupmamgusowmas 14
base) generr@dd}ymhé,lacﬂ;fifg pyridine, or mxtures thereof, in a

pol ar, neutral solvent, such as ‘'DVF. The tert- but yi oxy car bamat e protecting
group is renoved under standard acidic conditions (see G eene above), and

the resgl ting ph&niﬁprdpk'mé%lldoﬁy[ﬁﬁﬁ\}\lﬁeh@ﬁhd Qor':hstén@e b&n&tlﬁtﬁyﬂﬁhﬂ@&ﬁc daacr i bed
in Schene | CN O3

CN BnO ~ CNI'PE)QS c:,?nﬁerted§> the §mbenzcaﬁ§etavaltwc Y\gﬁy l(faamga qf the %rref@o]n ing g 0 ~ CN ~
BnO0 ~ O 5 Gmstigix3-N-nisthylan@iie3(142) with @ nstidited BoMakiCRGMRivé, &caildingto e~ 3 ~N CF

i~ H3C.N N enQal me$hod A)‘\’b@nreb (ﬁpr%%arl dtt h9dl EP %E‘lS% %gmpound I-3is

converted to the 0, B-unsaturated ester I-4 through the well-known Wittig reaction.

15  Optimally, the reaction is conducted using triethyl phosphonoacetate in the presence of a

suitable base, generally sodium hydride or lithium bis(trimethylsilyl)amide, in an aprotic

-8-



10 (a) EtOH, reflex; (b) 4-(benzyl oxy)benzal dehyde, NaOEt, EtOH (c) A1203,
NaOCl, CH3CN, (d) Et3SiH BF3 ~ OEt2) CH2A 2; (e) n-Bu4dNF, THR MAR 2004
(Et 0) 2P(=0) CH2CO2Et, NaH, THF) reflex: (g) My) MeOH (h) BF3 ~ OEt2) EtSH:
(i) 6(methyl am no)-2-pyridyl ethanol. DI AD) (Ph)3P) THF; ]Fé_& b THF H20)
t hen aci WorGld2®¥Pon. 15 Thi azol e derivative I11-3 is prepa 4514

condensat i QiveRf sith Gy RNRAS AHFHTbLARix{drds thekdofaREdR 1B 81 Re dieftn krolip b 1-4Qr 0acet one
(111-2) in refluxing ethanol) by appropriate m)gl fication of the procedure

of Schaef e?PUgRYY agsREPlished by Wdé%e“at@ié he pegsonce gh paliggpiraialyspfor ne
llolr Iepgr ati %st@ﬁce@alﬁﬂﬁﬂ%dx‘r %&ai@ml 17maglhsgla)s/hhatﬂ%w1@m AlxdﬂQhE@mml on O}‘

-3 - cr/ uso th an appropriately
subst it ut eﬁt%gh%/gﬁé‘e%%’éwﬁé e(f&fga@ methyl € g’ﬁ %T’ a4 Bé'ﬁﬁvg&z{ﬁ%@ﬁzm dehyde,
gi ves 13 | - dibrohtiée (BBag) incan inest sobvieat, yfschblhyCH>Cly) drahthe:tha&ax,ol (B&if eandbl y
sodi um eth | uct ' 0, t hanol .
Epoxi dat i o%éllgg‘ ﬁfnltﬁaﬂ ‘id% (R@ g) ﬁaﬁfqehgoﬁgﬁaggg%nps(ﬁ{sﬁ Otrgfﬁsglﬁlh‘ cthod:
hypochl or i foe rempvalias methy} etberpeateating geaypy 2F descuipadria Geeeoor Blollvgtlt‘e(ﬁ'tohes gener al
met hod of f %@Sﬁnﬁ*@i‘é'h@ﬁblﬁhW‘Nll BQ-I@&QCI&E@) ThE%d18Min ¥ BhenokNPNN

epoxi dati on COﬂdItIOﬂSE such asi.c _hydrogen peroxide, or basic
t ent - but y| TeASef B P-ERet élj‘m’rPPZanPY%‘li@?fh%'@I ‘l&?éﬂ“sua%b‘ﬂ"éﬂ"g“’é!gl"iﬂwréa‘%'@ﬁdl tions are

conpat i®! e(ovighhic REweribnsnoD2,aB2335L656] SyniHasts Pag1S1-2 86 afféad I@(Fmﬁlﬂé’aetlérﬂs
triethylsilane i f sui_t a su%pea BF3 ~

CEt2) or a 53??%@(%' é?'g't’lesﬁ)é %ﬁ,’)e“f"%ﬁn ai"r%?éicﬁgogxﬁwef&ﬁwﬁ epoxi de
ri ng of || hzoBicarboxydaleiortdisenrypyd pandizdrbioxylate hang kriphenydphiosphiegand ive nanner to
fford ket t

Cyanohydri oapded mp phSRELdEh, W bR TR DM T BINALT |

ket one || | isdygmlyasdisingraguays basefantramplenkioit] nmavqoysFHEer NﬁOHr\n AWBPWpr i at e

'[SOl Vfﬂisl gﬁ@%ﬁdn loyetmifla arldhé u}iﬁﬁ,emeterc%siﬁate §hlds wlambcgw{twemfase%uon with
rne oS ono ase

|nstan>c/e Ef‘Ncp fﬁ%ﬁl #0&‘6 ?3‘8%’ ?xygibf“aﬂg é\i‘FV‘é‘h‘f Y HFéF‘é?‘%fHW THF) to

afford t hecabd@}awmatm et ieslated; ifadesitdd| er/a catbotylate salusfahofreedaefoxyliccacidsonmer s.
On reaction Lefin of Il11-71is
sel ectivel y n\rligee B%qugfgg dggél?kréo“énat Eg_%oéisﬂglelﬁit@ea 've 111-8. The ethyl

ester is converted to a nethyl ester under these conditions. Renoval of the
benzyl ,group is acconplished with etfygigdfii ol and BF3 ~ CEt2) to afford the
phenol T11 20 9, which is converted To ITT-10 according to the nethods

described in Scherme I. -13 8 MAR 2004 WO 01/1 7959 Scherre |V rcT/usoonas |

a H3C HO i HO~&Bn0 | 4 b BRBSP ~ N ~Gp2CHITIRSD d~~,~0 123
H3C~ I-l3C/-1~‘N"F|p"5~N\ 2Et——CRCH3 4 c 09%) N O\
S 1I\N 3 CO2H s Ba) BnCl) K2C03, ~ceBone; (b) 5-net SBulLi ,

THF;, (c) (Et0)2P(FO CH2C02Et) NaH) TIQE (d) My, MeCH, (e BF3 ~ CEt2, Et SH
(f) 6(methylam no 5 2-pyridyl et hanoi) DI AD) (Ph)3P) THF; g) Li Oé@ HF, H20,
then acidification. 10 The phenol group of commercially av@’l}gq thyI

4- hydr oxyphenyl ace'tng,% (V- 1) is protected with arpgdable protygti ng group,
for instance a neth , &dyanzyl etherd or a tril opY!l silyl ether.
Prot ecti on Ur—rfﬂ'énol S i | A nogo, t Hose Of ski l |02§H§i
representative protecting groups are described in standard reference

vol unes such as Greene "Prptective Goups in Oganic Syntsesis" (published
by Wl ey-Interscience).. The resul t| ng conmpound (I1V-2) reacts with suitable
Gignard or organolithiumreagef%Pho afford ketones. For exa

2-1ithio-5- rrethylthlazole) prepared from 5- rrethylthlazole

n-butyllithium rddRIRy @ in an ethereal $65S¢a ; s@er™s THF or
DVE, to af fora—the keto lerilvat iy W V-3 TS keton then eeyuMgrted to
| V-6 according to the otts” describéd in Schene 111. 2
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15 - 14 8 MAR 2C0 WD 01/17959 Schene V PCT /USCD 24514 OrBs Bn0 ~ | '
OIBS OHC -~ NC I \ - b-~\ 1 N2 N3 NBnO/ "Nd BnO / /a\ﬂpﬁ&gﬁz
CDZEt4N5HI~NHI‘NHO/~/~H3C.NIN‘O,I/\CI)2Et/ t 6.
7 H ~N |—4§‘%1|0\|l|g | / \ COzZH 8 5 (a) TBDWMSCl, KCN, Znl2) _CH3CN gb) LDA,
THF) t het' A2 ¥ER yI oxybenzyl chloride; (c) TBAF, THF: (d) FPCT/US002451
(Et 0) 2P(=0) CH2C02Et, NaH) THEOBeR) H2, Pd/ C) EtOH (f)

6( met hyl am no) - 2- pyri dyl et oI DI AD, (Ph)3P, THF; ( |d-| THF, H20,

then acidifi catl ono A @ L HCt ed aromati c al deghy Hor nexanpl e
3- pyri di necafbaxal de s 1) i s canfegt &9ct o ! yI protected |
cyanohydrin such as tQi'h Wi th cyani de ' E0ptieser ne of a

suitable silyl halide, for j nstance trinethylsilyl chI oride (TMsCl))
triisopropylsilyl chlori de TIPSCl)) or tent-butyldinmet Byl silyl chloride
(TBDMSCl or TBSCl). Typical sources of cyanide ion hncl de pot assi um

cyani de (KCN)) sodi um cygpile 15 (NaCN)) and tet rab IFn"mnl um cyani de
(Bu4NCN). The reacti op:&sm requently conducted in.L sence of a

catal ytic amownt Qf e Leémi s acid), general by nIZQ) a d a | ar) aprotic
sol vent, sBeq aeto itrile (-GI-{g-@J) chsb -. Clher ed - 15
8 MAR 2(1) VWO 01K L8589 RCICOGR0/ 24514 cyanoh fcougstance an

et hoxyet hyl - prot ect ed cyanohydrin, may be used, as Iong as the protecting
group is conpatible wi 10 subsequent chemistry and 1dan be selectively
renmoved when desired. A d| scu55| on of prot ectl ng groups can be found in

st andard reference vo such as Greene, "Protective Gou i PhOr gani ¢
Synt hesi s" (publi sh WI ey-Interscience). Conpound V-2 "{C— al kyl at ed
with an ap@boprl at shal i de, for edtanple 4- benzyI oX zyl Cldhl ori de,
to afford actlonln\}ol esmu'f‘ > en'to afford an
i ntermedi ate LE6,ES not | soI at ed f@ tedd gy situ
with the al kyla |ng adent. Typical bases folFthis type eact13n include
l'i thium diisopropylaaide (LDA) and |ithium hexamethyl disilag de

(LiN(TMS) 2), and polar, aprotic 10 soivents such as Tl-)F or DVE are
preferred. The TBS-cyanohydrin of V-3 is gonvgniently converted to the

ketone V-4 by reaction with tetrabutyl;rlal fluoride (TBAF). A two step

procedure mght also be used to ef f ect S t\é@sfor mati on. For exanpl e)

the silyl protecti ng Vo3 can under acidic conditions)
such as by reacti dh Wit , tO a d cyanohydrl n whi ch can be converted
to ketoneV4By reacti ith a | L edhase. Conmpound V-4 is

converted to the a, (i-unsaturated ester V-5 through the well-known Wttig
reaction. Typically, the reaction is corlducted using triethyl
phosphonoacetate in the presence of a suitable base, generally sodium

hydri dg ( Naﬁm@dpré%?ﬂw\@)&xdc 1&1&901@9?1@?‘ ® ﬁ%yﬁfbfnmpcﬁﬁongﬁlyene THF, or

m Xt ures ther eof efin imal |

acconpl i s HRMEFnggre. KA 8'531#5@)54'11’92{% Piﬂpwéﬂ’ée@gﬁzd%l"yﬁl E@aﬁcu(ﬂ)cat al yst,
for inst )amanqommdsmmwmmehwmndmrHQ@Img,Nansw) m@eﬁ ré@ei{tené Such)
as Et OAc t e er . these conditions
the benzyl prdPed @JQDBPPG%Q %Wﬁﬁ? 4‘25‘5&? e’?l‘g%d'm‘-rﬂ)e Hp.esul ting
phenol V- 61Q‘75P¢/§a5tpéh (WNtmhetBylamtiiey EBG, BBFFIR-(PRH)NEY, mtrhmobmm 4N
Synthedrs. “{%ﬁﬁm&%‘ D e B} pyopator D, (03 T i Eipey 74

conpl ex f dizRedrsecidificationn azodi car boxyl ate di ester, such as diet hyI

azodi car boxyl ate or dllsopropyl azodi car boxyl at e) and tri phenyl phosphi ne)

and is typicall 0 d in rotic solvent, for instance THF) CH2d 2)
or DVF. The et |h§185 e@? T'VZ\S“'?afn%‘“Pfff‘?deTW‘i'EﬁPhﬁg‘?lnH -Ddseenrsrgsdiea f or

exanpl e, Lsumlppromamdmwaammmsmiwmmm-Tﬁﬁlsopmbnan%xywenﬁxbmd) and the

t di di fi bl d) f
st ane. o pEAEERE Hh T IR dheh 5| 66 CorPRUSl Mt SRl s Ty ¢ ne
i nt er medi aal® st boab)e tatbe Fgmvpd selertively iwheh ddsired. Mathadicfiot ihe protezpipn dpr | ate
salts of thenoiasd G&éhb@% 1@?(’3.?@95 rehﬁ&:c@ %lﬂﬁesc %g:hl?i? Gl abadAVe g%.x

wel | - known_t o those of
Organic Synthesis" (published by Wiley- Intersc:ence) Compound II-2 reacts with methyl

-10 -



8 MAR 284 WD 01/17959 Schene VI Ol H N-N.CH3 ,u, - CH3 ~ 1 OOa

~N~N. CH3 u, CH3 2 MeO c .CH3 : H3 PGI/ US00/ 24514 O-I U\ NN CHB %E;AR&H:M‘*
CH3 3 ~NMeOd\ | CREt 5 ~-NH'"'NHO/ ~/ f HBCN N O\ | t

| COZEt 6 7 ~NH3C NN~ O\ | CO2Et 8 5 (a) acryloyl chloride, (i-Pr)2NEt,
CuCl) CHaigr/170%9) 3- bronopyridine) Pd(OAc)2) P(tol)S3, (i-FH(;ﬂZIDEDI)MsDWF (c)

NeCEt h°¥ﬁ2%e“)"’§?>”‘%§b§""%% 9135‘3*333%{54“%%2”*’9"?5" AT ek D REAEIT f ol
DI AD, (Ph) pd )affNééH dhoseasiion m—milat@m@ha patladiufi@apécem., and 0
Conmmrer ci al | h!ne@dll@tlli ehbgeddAPhn RN sdiver @hé’lﬁ;smc& ?ﬂ%ﬁﬁmmlg dr or | 3"1 'ltgl none

(VI-1) reacts wit grorlatea(l-unsatura aci d for

i nst ance a(?F?T"(SflPPWPB‘P prue a‘i‘%SC&V?’EF’dSWCH?HE‘CWLZ‘E““CT%N)@&Ct ion is nediated
by a subt aldli@pbgpgleshytayinecdt Py, NBt). €lypichiabiraes c{fﬂieeqﬂ)laaﬁm(b) et MRicket hyl am ne

th t al anmount of a
f:l(lerElrJ)szszItpboa ﬁur&?%p%cqu% gydgéggéio%grpaﬁz}di) @Sfﬁﬁgd‘% (PﬁCfﬁ f éﬁt‘é"g*me%eﬁ; such as
CH2Gi 2 i s pphespbine bgandChorpuntande Wiphényiphasphine (PRI ar sivorthahiblgiphsphinbal i de) such

as 3br omoPYphdNare ihiludbal Bk ol BRalARE bk 11338 RabRT o 1P HurafigaCt | ONS 1982)
27, 345) to af

compound II-4 by rcactlon with hydrogen gas in the presence of a suitable catalyst,

10 preferably palladium metal on activated carbon (Pd/C), in an inert solvent, generally
MeOH, EtOH, EtOAc, or mixtures thereof. The carboxylic acid of II-4 is converted to an
activated form using, for example, EDC and HOBt, SOClI,, or 1,1'-carbonyldiimidazole
(CDI), and the activated form is subsequently reacted with an appropriate amine, for
instance serine benzy! ester, in a suitable solvent, such as DMF, to afford II-5. Depending

15 on whether acid neutralization is required, an added base, such as triethylamine (Et3N),
diisopropyiethylamine ((i-Pr);NEt), 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 "Compendium of Organic Synthetic Methods", Vol. I - VI
(published by Wiley-Interscience), or Bodansky, "The Practice of Peptide Synthesis"

20  (published by Springer-Verlag). II-5 is then converted to the oxazole derivative II-7.

~ Several methods are known for the conversion of amidoalcohols to oxazoles (Meyers,
Tetrahedron 1994, 50, 2297-2360; Wipf, J. Org. Chem. 1993, 58, 3604-3606). For
example, the amidoalcohol II-5 can be converted first to the oxazoline II-6. This
transformation is generally accomplished under dehydrating conditions, such as reaction

25  with Burgess reagent in THF. Oxazoline II-6 is then oxidized to oxazole II-7 using, for
instance, bromtrichloromethane and DBU in CHCly (Williams, Tetrahedron Letters 1997,
38, 331-334) or CuBr; and DBU in an appropriate solvent, such as EtOAc/CHClj or
CH7Cl, (Barrish, J. Org. Chem. 1993, 58, 4494-4496). Removal of the silyl protecting
group under standard fluoride conditions (see Greene above) affords phenol I1-8, which is

30  converted to the tert-butyloxy carbonate derivative IT-9 using di-tert-butyl dicarbonate in

the presence of a base, generally pyridine, in a polar, neutral solvent, such as THF. This

new protecting group is selected as described above. Compound II-9 is converted to the
carboxylic acid derivative I1-10 by hydrogenation as described above, and 11-10 is
converted to amide II-11 according to the general procedure of Carpino and Ayman (J. Am.
35  Chem. Soc. 1995, 117, 5401-5402). Under these conditions, carboxylic acid II-10 is
_reacted with a suitable amine, for instance N-methylaniline, in the presence of
bis(tetramethylene)fluoroformamidinium hexafluorophosphate (BPFFH) and an appropriate

<11 -



8 MAR 2C84 WD 01/17959 PCT/ USQ00/ 24514 VI-3. The reaction is nediated by a -
pal | adi um(0) species) and generally is conducted in an inert s®lMN&MZi0such
as CH3CN) propionitrile, toluene, or DMF, in the presence of an appropriate.
acid scavenger, such as triethylamne (Et3N) or diisopropyl ethylam ne
{ (1 Pr)2Nav® o1/779p98 cal sources of the palladiun(0) species iprctussfass adi um
(1'1) acet abssepgendllRGN2)i-FRRSER L H@HL, ;

JPG) PRETED B Hid lé%“tl)reﬁi‘ll:ﬁ“, Qfab éﬁg%c%)ral S?Qgﬁfs)

of tenti mes _phasphi | i gapds, for instance tripheny osphi ne or
tri-ortho-t lg‘_:lhff %ﬁ%@gﬂleﬁ%@ﬁ(?& §agyamale IOteGHing gHP. is teapyed idendtardardeact s wi t h
agdor ganoc @‘FJfézmwamis ¢ése Greefe :libo4ek)adﬂi thd legumr%afmehwlx-h@is%welnwﬁo §a4i ugate
addition p < . n O ; Stephan, E.; Pourcelot, G ; Cresson,
P. Tet raheggon(‘\"%é%%,s é‘iféﬁ?beeglfg@% ?I'Bongi ni, A; Cardillo) G; IMingardi)

A.; Tormasini, C. 10 Tetrahedron Asymmetry 1996, 7, 1457-1466; van Heerden,
P. S.; Bezuidenhoudt, B. C. B.; Fer rsgl'gerngz,mD. Tetrahedron Lett. 1997) 38)

1821-1824. For reviews on organocopper redctions) see Posner, G Oganic
Reactions 1972, 19, 1-113; Lipshutz) B. Organic Reactions 1992) 41,

135-631). Gegeration of g.he organoco speci es can be acconpl i d by the
addi ti on of organol {'t hi um oa orgar I umyp eagent, ' pee
4- et hoxyb nzy’N*l"aagﬁeB' Fchlm o itsl copper—tty™sour oryExakpl e °
CuCl, CuBr CN DMS, or~Cul” 3in an inemN solvent, such 63

toluene, or mixtures thereof. The diastereosel ectivi 'S'/Oof the reaction can

be enhanced by certain Lewis acids, for instance, MBr2, Bu2#OTf, or znl 2.
The chiral auxiliary of VI-4 is conveniently renoved by ethanol ysis under

basi c conditions. For exanp eatnent of VI-4 with 20 i um et hoxi de in
THF affords W -5. The s erChd V|5 can begl sayeds Agor on

tribrom de-BBr8), | i nert solvent-.)._’.ﬁ.:;eferab 2 2)Nor vvithf_,_
et hanet hi ol (Et SHnG Num trichloride ehd inQ@n inert solvent,
such as CH2Cl12, to affordsgphenol VI-6. O her useful t hods for renoval of
met hyl ether protecting groups are described in standard reference vol unes
(see Schene V). Phenol VI-6 is converted to VI-8 as described 25 in Schene
V. Am de coupling reagé™g as used herein denote r nts which may be used

. 3bodi i m des)

{ . [Redgents sudh as EDC,
= FagentpotiBt . N hydr oxygpethe# m desgheh, oxal yl Chloride are

typical. 30 Coupli met hods to form pepti de bonds ar%e ¢enerally welt known
to the art. The methods of peptide synthesis geﬂerally set forth by
Bodansky et al.) THE PRACTI CE OF PEPTI DE SYNTHESI S, Spri nger - Vi rr_J ag,
Berlin, 1984, Ali ..\ig: . Med. Chern., 29, 984 ( 1986) andt"3. Med
Chem ) 30, 22 Nar generallinIHStrﬁtive the tg£ch
i ncor por at ed din py referencel35 Tym"c 7R
coupl ed vi HO't 3T ree @0,0H, group to an apprepriate car e i d aced H
substrate using a suitable carbodiimde coupling agent,
di cyci ohexyl car bo®i i mi de (DCC), optionally in the pfesence of catal ysts
such as 1 - 18 8 MAR 2004 WD 01/17959 PCT/ C1S00l 14514

hyf‘[‘og‘)‘be“@ﬂdmmm: gme%l?%@)%%féi%?Ng@m.lt@fbhgécﬁ%'}/ﬁ ocy, O her g

met hods, s s .t he n i vated_esters, anifydri des or aci

hal i des, o¢ﬁ%¢1€' (F’ig‘é*s‘égﬁ’ggxg)&%&aé@aﬁ‘atﬁ%@r SHEed aci d substrate, and
subsequent (Et@rBQEHpCOPEL NaH f THE, refluxN@) dg, MeOH; (RBH, -m%emsgq;)agﬁ ne)

ot ot ect ed oA Bl 20 ARG B g DOR T3 ol L Bk Sug B 1 an
anhydr ous acilifRaien. such as net hyl ene chl oride or tetrahydrofuran(THF), in
the prgsence of a base, such as Nmethyl norpholine, DVAP or a

trial kyl am ne) wi.th i@qbu,tyl chloroformate to formthe "activated

anhydri de", whi BHazole deptivg dHr is prepargd by epngensatieref 2¢veroagetamigde GHII-3) second

prot ect ed aidrnoracild, lorriflatiohdetsne (L2} nebnlxidg HiRinBE ) AipesoraRf Preparing

formula (I n in i C LS a,henzin dazole are disclosed in
Nest or et %?ﬁﬁ%ggkllﬁg[%e Eﬂ?@%?\{l]" ‘8§$“5"7 fm‘kgﬁ)"."*ﬁﬁg}p Eakt fther 1 4ndhonéles 1 or
prepar i ng @@hfor thepaepatatior ofifpphenyls2-(cyaxfontettad)chindoty, maddlabizniafion BEIIRB esent

i nvention are also common to the art and may be found, for instance, in
)rP-A 0 381 033. Acid addition salts gk _the conpounds are prepared in a
standard manner in a 15 suitable solvent fromthe parent conpound and an
excess of an acid) such as hydrochloric, hydrobrom c) hydrofluoric,

sul furic, phosphoric, acetic, trifluoroacetic) malefic) succinic or

met hanesul fonic. Certain of the conmpounds forminner salts or zwitterions
whi ch may be acceptable. Cationic salts are prepared by treating the parent
conpound with an excess of an al kaline reagent, such as a hydroxide)

. T ] - . ~ N g




_19_ 8 MAR 2004 WD 011 17959 PCT/ USO0I Zz4514 carriers nmay be added to
enhance or stabilize the conposition) or to facilitate preparatji dARoI(0%he
conposition. Solid carriers include starch) |lactose) calciumsulfate
di hydrate, terra al bs, nagnesium stearate or stearic acid, talc, pectin)
acaci a, agebypfosgel atin. Liquid carriers include syrup, paswtsoiisis4olive
oil, saline.and water carr al. so include a 5 sustained rel ease
material suC ﬁ' a&sapﬁrf)%aéerlwlfbtsrfbtﬂ'ﬁgi’ Flgqé'df)iierb’law,"ef%ﬂexﬂi‘lﬁ? &arate, al one or
\l/)vith a wa>t<) (béRlagoxyyoumzdldaiyds glve SITT-Ar rrheelreamhnsaatahma bp4# aﬁ@blalabse; Wi | : be
etween a e sage,uni.t utlca
preparat i o%gctf%rrg% mé&rﬁ’FfﬁPfﬂe and@ ﬁed’u(c:o‘?]) ¢ °]a(5r§(§verlte%ﬂ?{ﬁgy * phar macy
i nvol vi ng rPPXiigipn offblidrig affgﬂalHtﬁ lalacqqgaphﬂndlwatbmms:ymhIOMGn trecessary,
for tabket pfQEd¥e of utrdl dikrhiRfdccHidklghd th@ggnefril g%e'ttﬂ)g of ?EUCQI?J gtvrgzges%ew?‘f I9rl

capsule forns. When a liquid carrier
the form off°% Sg@r (gher é’l"}l%ﬂ?wn enenidationropditiens. %'GU@%@@PBA pasic-haiduoeeus
suspensi on.pefuiab, aibhdnﬂﬂdh%ufy@hiﬂﬂ&p%?dx% Mkt & lfédﬂkd"zéfoﬁg %#h@bérﬂﬁfohé’ p.o. or

filled into_ a soft] ﬁi ca For Tect adm ni stration

conpounds G APaR %Vg r\egﬁ“ Hg'iﬁhléﬂ i thesubstiaten Oneaposuteo ieshybsilana i theuch as
cocoa but t gresergk ptasiitable yewnttid, eh HBRE 0BG, 008 sgta}éléqualc&eﬁ mph?gﬁlcﬁw into
a su it ereln nt,agoni sts of the

i Lr onaly i ik or B GECRAA he BPAES iD8ReT okl o APeRRERS R ' he
under | yi ng RRaneTe éfé%rd Ketorg HF-p Sogetlisr with thelcogespdnding m:miethyhﬁylodyandhyaﬂact s with
the Vit ronegireMIte CAM Gano@in is ashvRRER éongééd CORRRM IS a{fxgaaﬁé for the

treat ment of |seases wheréin loss o ne matri x creates pa hol ogy.

Thus, the 3Brepyiammoniughileatide in asagprgauatesolvegt genesally TEHT. g kegrne reacts
ost oepor osiisa Mu@&y@&&ﬁtnb:ywh cheam lB@gﬁ;hoa%etdteSﬁaﬁ%esE\%%f Eé\lxﬁ@l@‘bﬁseOf

nallgn cy, ced b ne ne | oss due
to i mmgl I |f%a sltt%'ﬁe )(;IN g&,{? Lf?‘rc‘i‘pé?f 08’ ePTE%ﬁ%baﬁéé “E)ff? Tf the

i nvention @rlbuaﬂawt@edsmeﬂédatanhaue dﬂbleﬁhxbysomrsannn reaction with Rfagnedingi ogeni C,
antiinfla d t he treatnment
of 25 at hor R "UYEOH, ASLIrHE! RED & oo VeduceR Bty 8 Htboen Bendle <7 her
oral l'y or FHr&nkhecty] gsterés qoneersdiq eemthyhenteaunﬁamheqe couditions hRemotab of

concentr at lttibrbeﬂiyl ok isl a‘éccﬁl‘l’;ﬁifshe.‘a'\@iﬂltetﬂaﬂet!ﬂ&h&rﬁI BF OIS rt@ﬁérﬁkﬂeﬁﬂ)enoq ot her
Utl cal conposli tio Con%al nin Corrpound IS

such i n.. The

adnmi ni gﬁ er gd gt‘fh b?r‘f%‘fegf’gf?ﬁ]é Qaceprdingaethe sstheds desqriged "a%eme!&o my/ kg in a
manner consistent with the 30 condition of the patient. Preferably the oral
dose woul d be about 0.5 to about 20 ny/kg. For acute therapy) parenteral
adm nistration is preferred. An intravenous infusion of the peptide in 5%
dextrose in water or normal saline, or a simlar fornmulation with suitable
excipients, is nost effective, although an intranmuscul ar bolus injection is
‘al so useful. Typically, the parenteral dose will be about 0.01 to about 100
ng/ kg; preferably between 35 0.1 and 20 ng/ kg. The conpounds are
adm ni stered one to four tines daily at a level to achieve a total daily
dose of about 0.4 to about 400 ng/ kg/day. The precise | evel and nethod by
whi ch the conmpounds are adnministered is readily determ ned by one routinely
-20 8 MAR 2004 WD 01117959 PCT/ US00~24514 skilled in the art by conparing
the bl ood I evel of the agent to the concentration required to have a
therapeutic effect. This invention further provides a nethod for treating
ost eoporosis or inhibiting bone | oss which conprises adninistering stepw se
or in physical conbination a conmpound of fornmula (1) and other inhibitors
of bone resorption, such as bi sphosphonates (i.e., allendronate)) hot~rnone
repl acenent therapy, anti-estrogens, or calcitonin. In addition, this
invention provides a nethod of treatnent using a conpound of this invention
and an anabolic agent) such as the bone norphogenic protein, iproflavone)
useful in the prevention of bone | oss and/or to increase bone mass. 10
Additionally, this invention provides a nethod of inhibiting tunor growth
whi ch conprises adm nistering stepwi se or in physical conbination a
conpound of forrmula (I) and an antineopl astic agent. Conmpounds of the
canpt ot heci n anal og cl ass, such as topotecan, irinotecan and

9- am nocanpt ot heci n, and platlnun1coord|nat|on conpl exes, such as
cisplatin) ormaplatin and tetrapl atin) I3re well known groups of

antineopl astic 15 agents. Conpounds of the canptothecin analog class are
described in U S. Patent Nos. 5,004, 758, 4,604,463, 4,473,692, 4,545, 880
4,342,776, 4,513,138) 4,399,276) EP Patent Application Publication Nos. O
418 099 and 0O 088 642, Wani, et al.) J. Med. Chem, 198b) 29, 2358) Wani,

et al., J. Nbd Chen1 1980, 23) 554, Wani) et al., J. Nbd Chen1 1987

~ N\ A e — r . a2
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8 MAR 2004 WO 011 17959 PCTI USO0/ 24514 five consecutive days. Preferably,
the course of therapy is repeated at |east once at about a sevgmgﬁﬂcglﬁ
about a twenty-eight day interval. The pharnmaceutical conposition may be
formul ated with both the conmpound of fornmula (I) and the anti neopl astic
agent inWa814Wae container) but forrmualtion in different pefRbie&Es | S
preferred. When both agents are provided in solution form they can be
contained in an infusion/injection s%ﬁ'@ﬂor si mul t aneous admi ni stration
or in a tandem arrangenent. For conveni ent adm nistration of the conpound
of fornmula (1) and the antineoplastic agent at the same or diffe et times,
a kit is prepared, conprising) in a single 10 contai ner, such as & X)
carton or aihgrgontainer, individygl bottles, bags, vial énar ot heg—N
cont ai ners eac ving an ef Pective t of the comrpound O muNg (1)
for parenteral \DHCQ,EHL i on, As dez@go/lcﬁ)z@yp,a_mrﬁn ef rmunt
of the antineoplastic agent for parenteral adm nistration, as descri b&d
above. Such kit chn conprise, for exanpl@) both pharmaceutical agents in

separate containers or tphg sane container) optionally as 15 |yophilized

pl ugs, and containers of %0Lutions for reconstitutio sCA variation of this
is to include thepgggl utiongfol reconstitution and the g%ﬁhi lized plug in
two chanbers of a sinyg ejconfal ner, whicdyecan - N adm x prior to

use. Wth such &n arrkggd ) g; conpound of
this invention may be packaged separately, as in tWwo cefit 7 §HS or

| yophi lized together as # powder and provided in ~ sigigle container. 20
When both agents are provided in solution fornm they can be contained in an
i nfusion/injection systemfor sinultah€ous adm nistration or in a tandem
arrangenment. For examp e) the conpound %f=\f ormula (n may be in an i.v.

injectable feggm o;‘éam e edSjpNseries, via tubing) to the
ant i neopl astc—agent i nfla Jecond i i o] bag. Using such a system a
patient can receive an intial bol (Ar@dtion or infusion of the

conmpound 25 of formula (1) followed by an infusion of the antineoplastic
agent. The conpounds may be tested i nfone of several biological assays to
determ ne the concentration of conmpound which is required to have a given

phar macol o@) Bacl, &hTeg] acetoRd) (k)i 5.4 Ml £ i bi ndi ng 30 Sotid-Phase

( 3H) - SK&F- &:86%9 _%’ 'ba(n;é t&;gr ﬂn@%@‘“ﬁkh@%{lﬁﬁg‘é@fﬁg or human pl at el et

av~i 3 (0. 1@@@&‘9 CREL NeHe THE: (d:Ma: MrQHis) BFgMOERCEGH (0 61%

oct yl gl ucoSnatjarmiae)-2ipyridykethandli bIADIf (PR P IO 1L it 2, 1 nmv

Md 2, 1 rerygg%ldgn(buffer A)a and 0. O(E?/?hlal\B, Q%%%g?;ﬁ%&ﬁ% ely added to
ELISA p

96- wel | ates (Corning, New York, NY) at 0.1 nL per well. 0.1 - 0.2
Irg of av~-3 was added per well. The plates were 35 incubated overni ght at

4C. At1a he ti meTkd pHe i . l,ts shed once with buffer A
“and were incubated. V\nmtﬁﬁ%é@%“nﬂ (_)%’rc?}.lgg)'o &I H‘@@Lﬁ]%&’f@ FAYiecetae K sane - 22
8 MAR 2004'S WSS FA Piderosuiseble protechingoup, frufifsencd omethyletheata beagyTeingBET at ur e.
Fol | owi ng 4 tmidsopw@byisily] ether. Febtksi ! e d washed tw ce

T T

with 0.2 A. . Conpounds were_ diss
stock sol %P%%T"m ?%’ﬁ‘%ﬁé’?ﬁ?‘f%?@&%ﬁ@# istaararg referencervoluntes sudkladr i s- HO  ( pH

7.4), 100 GrermeBropectiverGroBatinDrgani6 S yivheMs Clpblished by Wafed Beersferte] | #
conpousd CRafGH! ' . M . Thi lution is then diluted o the
required fi Pal CC(E)) g%é%%%%gﬁ%\l‘r"g{’ f‘&}h.g“’%%r&"ﬁ'&s“em‘ém'mwm@scq unl abel ed
ant agoni st ordketgnes.. Forgranmle,)2-lithioes- meitipichidzole! prepared fromistndthy1iidz6RE €S,

fol | owed d inbrtyReteivkd, Ac® ik 19- - SK&F- 107 65.-. .86 Ci/mol).
The pl at eg?: re’i ncilljlb,a'&taﬁIa dtg)]Sv(l)t?_lfl) rM ag%m%%g]n%oﬁgﬁtpsevgf% gﬁgm\‘/ﬂ affprd :
i ncubat i on %Aﬁeém’féiewul"% r S hiskgiopeisdhenconysirted &1 IV-Gactontsite dheanéRodsi t h 0. 2

mL of i ce desdridedinfSchemeNIi.n a wel | -to-wel | fashion. The receptors were
solubilized with 0.1 nL of 1 % SDS and the bound (3H]-SK&F- 107260 was
determned by liquid scintillation counting with the addition of 3 nL Ready
Safe in a Beckman LS Liquid Scintillation Counter, with 40% efficiency.
Nonspeci fic binding of [3H]-SK&F- 107260 was determ ned in the presence of
15 2 L~M SK&F- 107260 and was consistently less than 1 % of total

radi oligand input. The 1C50 (concentration of the antagonist to inhibit 50%
bi ndi ng of [3H]-SK&F107260) was determ ned by a nonlinear, |east squares
curve-fitting routine) which was nodirflfed fromthe LUNDON-2 program The Ki
(di ssoci ation constant of the antagonist) was cal cul ated according to the
equation: Ki = 1CSp/(1 + LIJKd}, where L and ICd were the concentration 20
and the dissociation constant of [3H]-SK&F- 107260) respectively. Conpounds
of the gresent invention inhibit vitronectin binding to SK& 107260 in the
concentration range of about 0.060 to about 0.0005 m conol ar. Conpounds of
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wer e suspended in DVEM suppl emented with 0.2% bovine serum al bumn at a 35
concentration of 2.5 - 5.0 x 106 cells/n, and were pretreated 'Mt DMt
conpound at various concentrations for 20 mn at 20C. The sol vent "al one was
used as control. 0.2 nmL of the cell suspension was placed in the upper
conpar t nR{d oPf79kd1e chanber. The | ower -23 8 MAR 2004 WO ¢g3rhdshandsia

PCT/ USO0I 24514 conpart nent cont ai nedS of DMVEM suppl enented with 0.2%
bovi ne serum al bum n. I ncubation wa ed out at 37C in an atnosphere of
95% air/5% C02 for 24 hr. After incubation, the non-mgrated cells on the
upper surface of the filter werﬁ %ermved by g i 8 The filter was
then fixed jn nmethanol and stafPiBd with 10% 0 G ¢ RBS5 M gration was

measur ed ei9 a) @ounti urrbeb of cel I'SsA4 Raeyi grated to the
| over surface df the Ti Ter or éxtratiing the stalnd del TSTWPTh 10%

acetic acid fpll'Bwed by deter n| rlg t he absorbance a; 600
Thyr opar at hyr oi dect om zed r at del 10 Each experinental group consists of
5-6 adult nal e Sprague-Dawl ey rats (250-4.00g body weight). The rats are
thyroparatrgrm dectomi zed (by the vendor) Taconic Farns) 7 days prior to
use A a replacenent dose of t hyroNi ne every 3 days. On

recei pt of the Ci rcul ating i oni Bré A evel s aregneasured in
whol e bl ood i er ——t—tms bee by ta-H—v-an punct ure
into heparinized tubes.{ Rgls are includeds porPEed Ca level i 5

(measured with a gi ba- CoMni ng nodel 634 cal cium pff analyzer) is < 1.2 nM L.
Each rat is fitted with an indwelling venous and arterial catheter for the
delivery of test material and for blood sanpling respectively. The rats are
then put on a diet of calciumfree chow and dei oni zed water. Baseline Ca

| evel s are neasured and each rat is ad 'nistered ei t her cgntNol vehicle or
human par atH@ ppone 1- 34 peptl - élo--_ ug/ kg/h in
saline/0.1 %H -erun120'anﬂnn or 'xture of hPTHI - 34
and test mater R£huous |ntraven |nf usi OTR¥T8 us

cat heter using an exgernal syringe punp. The cal ceqn c response of each rat
is nmeasured at two-hourly intervals during the |nfu5|on period of 6-8
hours. Human osteocl ast resorption and adhesi on assays 25 Pit resorption
and adhesi on assays have been devel oped and standardi zed usi ng normal human
osteocl asts derived fgoth osteoclasto : dsue. Assay 1 was devel oped for

t he nmeasur eneat of RsZby | aser confocal m croscopy.
Assay 2 maS‘ﬁﬁvﬁr&abd aﬁ aihlgher oug put screen in which coll agen
fragnents (rel eased durl resor pt ' eaSured by conpetitve ELI SA. 30
Assay 1 (using | aser confocat n1§roscopy) | ~I'i quots of human

ost eocl astona-derived cell suspensions are renoved fromliquid nitrogen

strorage, warmed rapidly_at 370C and washed x 1 in RPM-1640 medi um by
centri fégat(i‘)GWQMsi@Oﬁﬁb‘ymznla EH3EN b) L&) THE shenrqeengylgxybandys chionide; &) ed and

repl aced WTBAFWHEFN@) @a@) SPEGCEBCanEl, RadyTinhae) 9, Ipaﬁ@béa%& RPM - 1640
medi um Th? s‘gzsllgens 2}1& %’6 ch ?}S% 1?8 3_%1 ns o ce an m xed
frequent | y.\me RIS a“\?E) 1Pok8. By @5 2113?4 HoPpterel | s are
washed x2 \atitificatidnd RPM - 1640 fol | owed by centrifugation ( 1000 rpm 5
rains at 40C) and the cells are then transferred to a sterile 15 ml

centrifuge tube. The nunber of npnonuclear cells are enunerated in an
i nprovd@ Neubaué¥ setegigd aromptic hhinlbdp, fosexaBple 3+ myridinecarbgualdehyde f¥dss (5 /

nmononucl earcoﬁﬁ'el‘t&a t0 a(éﬁ?lt [ﬁ-gtew L4 rift Bch afTV % Heg&io(x Wm%kllr*ug Sm deck,

are renoved fromthelt stock e an rredl um
(this washdeserag! ¢ siablesiyd halich@f m‘@%@r‘vﬁ‘ﬁhﬂ-ﬁ)‘yl clrl?@dﬁé'aﬂm.. s r em)ved by

i nmobi | i zi nﬁlséﬁ@ﬁmzm‘1Memgneér :arndutymnﬁamylaryeaﬂmaehthlraedl um The
beads are the cells t he suspensi on |§ bated for 30 rains
onio e, IESE bl PRt af Hraon Peud R o pte ML S Bhi e e

i mobi |15z e dNe@N R andignaitutydarimoiem ceanider(BagNCN). | Eheremstioos|fegtentlych fracti on)
are decant %gndu@{eg ifthe El%génlcg oﬁaoca%ytﬁ%glto{lﬁtfo?giesvgligi'd, generally Znl,, and a

polai'. aprotic solvent, such as acetonitrile (CH3CN), is preferred. Other protected
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Fresh mediumis added to the bead-coated cells to di sl odge any trapped
osteocl asts. This wash process is repeated x 10. The bead-coatq?rﬁ

di scarded. 15 The vi able osteoclasts are enunerated in a count arrber)
using fluorescein diacetate to |abel live cells. A |arge-bore disposable

pl astic masor1Ids)pi pet is used to add the sanple to the chadrwsoo2dsie

appr opr | at & A, i ol af SRR R SRR B v ar e €Y BR R i e
f rom 20 t ufhSPratsting gwup is Ogmpptibéem‘ntt subsaguerht cibtstnesral can bé feleevely and
.79/ 1'it er ;Qhove®@héH ek PRk Eon of}p@tecg’ilnl’ %gtlstsﬁ’aﬁ fbe %L%g ﬁrb téndﬁr‘.’#{ﬁ pension (per

corrpound tr at nent) are decante mL=ce uge e cells are
pel | et ed bYFITEHEMPRIGEEIS RS Grerge eEEﬂ*FCEIt{R)@TOUBW Qrartih &y nespis bipublished byonpound

t r eat ment Wt&y&ﬁidﬁdielﬁdé) I@&:ﬁ%uh@vms &l%técﬂwﬁlh@n SV rinR B A haifdk S8r | NCl uded

are approprj.at L cle congl ci "L‘)‘%? ve cont rol. (anti-vitronectin

recept or rrﬁ’ﬁ"ﬁ’z %ﬁ%&f”&f?ﬁpz YARRIPHS P a?fg |Thereagudnyqdves @piniggin ) and an

|3 ?OtC y]E)e cgdtmmbna(ubg(&qffodd aruineemédiatd ffdort) @vhith )is not i@ latearbat ﬁ&teﬁfs@edcféﬁh'rba][ ed at
oC for re see o sterile

dentine sl ?gfegmpl?tle agﬁgm\lge%ehtq%gf’ 'ca]%ﬁseiﬁ%f tﬁﬁb@ﬁﬁ?‘?ﬂ“ﬁ’f‘ ‘ﬁtﬁ’é?'ﬂtﬂ‘mz hours.

Each treat ﬁmpfopsla@&eéblﬁéﬂaﬂdilthfumdnemqth)ddlslazndihbbﬁmsgs. and poMBapredc i N Si X

changesg of siadnty sBEiSds('I Hior ME a}’éedréfet'réh @ TRLd alpclh%h%} ?fa\n? i &%OTlﬂinﬁced into

fresh nmedi um cont ai ni n the conmpound treat ment o YTh
sanpl es ar E°9VARAG thecketope ¥vbly ?Eﬁ“%&’“héﬁta?mﬂawml@ mdzommbﬁgmmgsg

Pf r T1LUS00/ Ztéﬁﬂ.r@céﬁafetm@h&lsroﬂﬁlu%dﬁtﬂkff&@ ks tﬂiﬁﬁoﬂhﬁkﬁs %&JE&% , RE fygdur e
(sel ective s&e .neage) e bone slices

oc
cont ai ni ngPPHE3% %rg%%‘g@ g§?’b‘6"c’r’§8‘f "‘33@ a\?\@?tﬁ? ‘Pﬂ“sp%g%‘a’[‘éa%ﬁf't‘”éﬁhed sal i ne
and fixed H¥, @%fgtda ayaadhgididin/ebick can b@.cBMestediiokttona Vodlyy Rh@jonfwath a5 rains. 5

They a t e ’ at ed i n TRAP

pur for ot STaRleBRE ColPoltd Vi e o e el s et e

N, N- di rret hy’Flﬂ'&PWth@gmlﬁ xiydicaliy, meoeazﬁomtse:pmduateé ukiog friethy[ pH 4. 5) ,

cont ai ni ng ﬂ&pﬂ’ﬂ%&@ﬁte‘imﬂe%ééﬁk%msf Q{)lle%ﬂe Ti@ra\'l?f&lwgf dg él\jﬁ!l)ecf the

slices are | in cold acetate buff ontaining 1

ng/ m fast %ﬁ? ffn %H‘Ri'clsﬁb’%a%“é’éla%ff’l“&%fc rOT@WMOflﬁedlBl@E@fs buf f er

|T SRA gs pir at ehl oleﬁﬂ@rdﬂpebf yi3 sepmamey ﬁb%Tﬂfsh@iiTyft@htdg%dﬁGn  therasenbe dFail er . ghg
P9 | t bric e purp recipitate enuner at ed by

| o PAifafiE GBRSE I dnsietes RGN ol e risiaifine Sulbliobetr ke

bri ght M Crosc
denti ne byaSsEiﬁ)iAGaMle@H, EtQPI ii-Pv@QH LoTmsxtares ttdeioérmdeedxeusdon@mbhethblibkml Lasertec

I LM21 Wco gxfo%ﬁth Jr@uﬂ‘%]ncthg gﬁe&gﬁs alpé %do (’Ht%'r&%ltﬁtg gﬁ HoP9-6 1? 2d! ué }thg ge human

osteocl asts are enric prepa rco SCreeni ng cri bed
in the ini {W‘fél’yl@n@9b%)'§yfeﬁqu&&ﬂ§ayn1Mlmowrtm Ctoyplﬂtgl”re@eomt@psmakeame@seat ed

her ei nbel 0y992242, 33‘5-6.%1@&&h43fs 1081YB289 & AHRRd 57 Oméréh%ﬁbﬁ/ﬁ%eﬁﬁle'db ‘tt?eoens' ons

"are reppved fr nitro traorage) warned rapi
was hed];%()I &%ﬁ% %‘WBPE Wa% Rxlate 1?@‘5% F‘tfr‘?aéd'fﬁ’db?%%\c”@’ifyéﬁtﬁgf at 400).
The nedi urrdns@pmpyilazednenlbcﬁytitel: and teiplesilyphdsphifitirand & pitdllyldofuoldd andd body t hen

diluted 1: §%’E JXh EU@ u%taﬂ?e?'rﬁl-mﬂ:l”&\z or %Ws'fhenet!;y?eslter}%?ga'} q}}'dIO[yZSCP rains

on ice and
using aqueous base, for example LiOH or NaOH in aqueous dioxane, THF, methanol or

ethanol, and the intermediate carboxylate salt is acidified with a suitable acid, for instance

30 TFA or HCI, to afford the carboxylic acid V-8. If desired, the intermediate carboxylate salt
can be isolated. In addition, appropriate salts of the carboxylic acid or the amine can be
prepared by methods well-known to those of skill in the art.
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The cells are washed x2 with cold RPM -1640 foll owed by centrifugation
(1000 rpm 5 rains at 40C) and the cells are then transferred tBOM?\RSg file
15 mM centrifuge tube. The nunber of nononucl ear cells are enunerated in an
i nproved Neubauer counting chanber. 30 Sufficient nagnetic beads (5 |
nononucl ego ofyelok9 , coated with goat anti-nouse |1gG (Dynal ,pEresdonigak, NY)
are renoved fromtheir stock bottle @pd, ced into 5 mM of fresh nedium
(this washes away the toxic azide prese ive). The nmediumis renoved by

i mrobi ['i zing the beads on a magnet and is replaced with fresh medium The
beads are mxed With the cells anth suspensi on i s incubat for 30 rains

on 35 ice. Thé iongis m uerly. , The bead-eQaped &Bel lcp are
i mmobi li zed on ghet -a-ﬁd-—:t—he ren’i&_r_/ g ceds—post gocllast™-ri N acti on)
are decanted_igto” Hsterlle 50 M ¢ fugetube - 2§77 8 MAR2OG4 WO

01/ 17959 POO/ 2514 Fresh ng@ram i $Hadded to the bead- ¢Ga\ed EEils to
di sl odge an apptd osteocl asts\I#/ s wash process is rgpe x10. The
bead-coated celis are discarded. The viable osteoclasts are enunerated in a
counting chanber, using fluorescein diacetate to label live cells. A

| ar ge- bore di sposabl e pl astg m)asteur pi per is used to add w? sanple to
t he chanber. The g eokl a re pell eted by cent Bugatl off agd the
density adjustéed to t pp prl nunber |ndE|VE nunber of
ost eocl asts is variabl ~CHygor Y) suppl erre g Wi h t@%tf et al
calf serumand 1.7g/liter of SOdI carbonate. 10 In contrast to’the

net hod desri bed above |n4Assay orhpounds are screenedgzat 4 doses to
obtain an ICS) as outlined bel Thg st eocl ast preparations are

prei ncubated for 30 m nutes at C with test conmpound (4 doses) or

controls. They are then seeded onto bovine cortical bone slices in wells
of a 48-well tissue 15 cultyre plate and are incubated for a furgher 2
hours at 37"C. The bone |Ii@bs are washed ianix changes of m¥hosphat e
buffered salige (P8 O[i:;DVG non- gdher g ;

to wells of—a—48 weﬁg)a%m—n-g—f-)&esh co@o;nd or @ The
tissue culture plate fated for 48 honf’ at 370 13- COEt
supernatants fromeach well are aspirated into individual tubes and are
screened in a conpetitive EBISA that detects the c-tel opeptide off type |
col l agen which is released during the resorption process. This is a
comercially avail abl e ELI SA (Osteoneter) _Denmark) that contains a rabbit
anti body that specifigally reacts with [an'® anino acid sequence

(d u-Lys- Al a-8i AgeNg Ve at 'present in the 25

car boxy- ternlnai t et opelt i g of type | collagen. The
results are expressed as™® i JEB ion conpared to a vehicle
control. Human osteocl ast adhesi on assay The human osteocl asts are enriched
-and prepared for conpound screening as 38 descri bed above in the inital 9
steps of Assay |. For clarity, these steps are repeated hereinbelow

AT quots. ofauR)) AsiRRAl-ARYRERCIE, CYBEIL B3 SHRBRRRARAD rgamyed from
liquid nitr Eﬂfm a(gc(4 %r med bl’-% yf%) an i Fch(ég,%%a‘ ?{T& 3RPM - 1640
medi um by ¢ ‘LM h -("emweamlmssww chloride,@pl2, CuBr - DMS,

toluene; (d) NaOEt, THF; (e) AlCl3, EtSH, CH;Cly; (f) 6-(methylamino)- 2-pyndylethanol,

DIAD, (Ph)3P, THF; (g) NaOH, dioxane, HyO, then acidification.

et ur ned

—+

ol §.

10 . Commercially available (45, 5R)-1,5-dimethyl-4-phenyl-2-imidazolidinone (VI-1)
reacts with an appropriate o,3-unsaturated acid chloride, for instance acryloyl chloride, to
afford imide VI-2. The reaction is mediated by a suitable base, typically triethylamine
(Et3Nl) or diisopropylethylamine ((i-Pr)oNEt), and is conducted in the presence of a
catalytic amount of a cuprous halide, for instance copper (I) chloride. A neutral solvent

15 such as CHpClj is preferred. Compound VI-2 reacts with a suitable aryl halide, such as 3-
bromopyridine, in a Heck-type reaction (see Heck, Org. Reactions 1982, 27, 345) to afford
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35 The nediumis aspirated and replaced with nurine anti-HLA-DR anti body
then diluted 1:3 in RPM -1640 nedium The suspension is i ncubaBer‘ARog[;[]lﬁo
mns on ice and m xed frequently. -27 8 MAR 2004 WD 01/17959

PGT/ USOQ 24514 The cells are washed x2 with cold RPM -1640 fol | owed by
centrifu i 000 rpm 5 mns at 40C) and the cells are ferred
to a steri ‘;?/T?Q‘%ﬂ centrifuge tube. The nunber of nnnonucllég?ﬁ]g%%“gﬁ:re
enuner at ed Yhr-alPeirFaASHON & dneriales by @pabiasinm(Ohipeeipn prsbgeneslly Bisbhdustedrin amagnet i ¢

beads (5 / i@l ark a6€HLIN, HORbRHiIN N QQﬁtDMP.t'htHE[Cb‘x’é L@Faf Dynal , G eat
Neck, NY) are rermvecg fromkthefiﬁ?ﬁs,t ock botnt'l e _and lpI a edg?cntoar(S m of fresh

medi um ( t hi*BPRBHR 1A AV EHesUch 21 Eiety lapneEisdR oy diisoppylethplamied(ium i s
regpved b¥ RrypNED [Typicaigoirbe dﬁﬁaq)ﬁllaﬁhrﬂwﬂﬁ@ﬁei ingmdehi;a‘.naaiﬁﬂl(ﬁys&za\f!{ th f res h |
medi um xed with t nd.t he, suspension is incubate
for 30 i ngﬁ%@?gﬁ ia@JeSal%gmgll{?s"Bé’ﬁ’gf @ﬁc??g ”rﬁ%fgta"tf'}"ﬁ(ﬂﬂg Ing ligardsfohead- coat ed
cel I's are iinsto¢ iriphenyipbnsphine @) ommiebrihbeolyiphdsphing P(etk ), are(ingu@ac! ast -ri ch
fraction) 85V - ' L j.centyi e tube. Fresh nmedi um

i s added t?ﬁ]‘g bea%j_-gg%g? Re‘ﬁhg'é?{ggﬁ‘%c(%&’cf?gﬁe?&%g‘ aafrié/'a{ldr{g%'pr&f%gfoe%@ Wets. This
wash pr oce<enugats addition pgpduct \J-4 (rpreMplanki-Q oSteridnds! Paurczlos @i €easodeRl. 15  The

viabl e ost ephigikcn BOE, BIBUTEI5H! Bsheirl, A; CaHiNo! BY VARATNEA , TURAAY, &! Uor escein
di acet a@e ZJO I ?bel ive ceg A %;ar%e.- bore di sposabl e plastic pasteur
pi pet 9 udEUteGTRLAPYPRETS ﬁ%i 2 16-1476: vandipseden, P. B Beanidanbeydadi- €. Brie
pel | et ed byFegeirs, D. Tergahiedron Land9971) 8808051824, Fdy keviedd oh @rdahitoppie! OPr i at e
nunber in E ' nunber of o 0 S I's vatiable from 20 tunor
to tumor), gs%%ﬁ%%# é‘é‘t’%pﬁgaﬂf%ef’gfoé'fiég’ ?é’gebéhlr“gﬁtﬂ“zl 749/4%%r of sodi um
bi car bonat eReactss 12| 4s 1 7763 l.eGenegation of the ot mmstcmpparepgeiescarcebat ed wi t h
compound ( 4celsished ® teiabiih Sf zﬂ\tor%% i ﬁﬁn g}oorggng}ﬁta Sium oazeiChor S are then
seeded gntq osteoponfin-coated slides (human or rat osteopontin, 25
2. 5ug/ nP) dWF%é‘W&Pé&ePHﬂm%“HﬂWP@HF BTz coprer{Depghse. dontexempleCuglle renmpved
by washi ng Qube - BMSI6sCM] igQh és sylvest, IR SPBIGOETRES hiaEedsal, bPRiaie the cells
r emai ni ng Qﬁeréoge‘ril (gd S.are fi xeg I n acetoine. The osteoclasts are stained
for tartrate-resiStant acrd pHoS Waf%@"(%ﬁmhaaceéé’w setain bewinAkds f or
cells of tHosingimendighre, BieBOT! at(Zal;l SThe LKiral _aaﬂqmgrocku?afnaﬁﬁdmby 30 i ghéI
M cr oscopy .edb\ed 66 Stihd r . ﬂ:l.sas % i nhihition o 3& sj.on conpare
to a vehicle cont foﬁ“. o&sﬁl U%g\%)rfi’g‘é‘re%?\"% °§‘%iy*/°é§i‘?'2!’q%tﬁ{§“8£r‘ﬁ of F‘fﬁ‘rﬂé Human
enbryortlc Kpdineygthexide in THEEKREBVES The methyletteb VS darf reareatadd@itiBboréCat al og
No.  ORL_ 15 EromidRI(BBr30Sh 6n R WEIvr drbebbly CTLRITRE | b ( EMEM
medi um contai ning E r3?\,"qs salts, Y 10% T et a? qt?@\% ﬁ? gg;ﬁg@nme?ﬂé}b(g u %En% ne and 1
% Peni ci | | i 1 Lb'g B'H;sppﬂe_: (AlSls) in an inert solvent, such as CH,Cly, to afford phenol VI-6.
Other useful methods for removal of methyl ether protecting groups are described in
standard reference volumes (see Scheme V). Phenol VI-6 is converted to VI-8 as described
25  inScheme V.,
Amide coupling reagents as used herein denote reagents which may be used to
form peptide bonds. Typical coupling methods employ carbodiimides, activated
anhydrides and esters and acyl halides. Reagents such as EDC, DCC, DPPA, BOP reagent,
HOBt, N-hydroxysuccinimide and oxalyl chloride are typical.
30 Coupling methods to form peptide bonds are generally well known to the art. The
methads of peptide synthesis generally set forth by Bodansky et al., THE PRACTICE OF
PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984, Ali et al. in J. Med. Chem., 29, 984
(1986) and J. Med. Chem., 30, 2291 (1987) are generally illustrative of the technique and
are incorporated herein by reference.
35 Typically, the amine or aniline is coupled via its free amino group to an appropriate
carboxylic acid substrate using a suitable carbodiimide coupling agent, such as N,N’
dicyciohexyl carbodiimide (DCC), optionally in the presence of catalysts such as |-
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8 MAR 204 WD 01/17959 Constructs and Transfections PCTI USOOr 14514 A 3.2 kb
EcoRI - Kpnl fragnent of the av subunit and a 2.4 kb Xbal - Xhol @gﬁ;@]z ﬁb
the ~i 3 subunit were inserted into the EcoRI - EcoRV cloning sit p
pCDN vector (Aiyar et al., 1994 ) which contains a CW pronoter and a 418
sel ect abW® HH7¥8r by blunt end ligation. For stable expreserarspodBi« 10 6
HEK 293 cehydroBéRoGiaist { ructs ~t g DNA of
each subum%}2 ﬁg@ g}@ é%@Eﬁ@eﬁ&wnmnto&yggmEB)M%%SQ thr 'ﬁﬁh‘g‘é Wfled in 100
mm pl at es {5RE PEBARS|of agtiypied esters, ankydridasoriagid halides.gf dwtfree rartioxyohas
suppl ement adawytpmeoefee o0/t ol b e LS Wk bR e AR B Rem B NS,

i

MD). The CgJﬁle ngmfmi i.nt in selection nediumunti hé co es were

| ar ge enou PPyeu é’(‘ilt ® PrseNeeelA brsharm alem suisabde. For exapiple, ransf ect ed
cell's To dppwrnd Bec-ahbheid ot Gbz- H’Eiﬂuﬁ:%nitﬁ@d%ﬁf lee.feaai  af ARRRRE hildie

vitronecti on glass m croscope slides
by centri f%&gtg él:'gnhﬂ%?exctg %d‘é%r eé%hmﬁm%f%m% "hé‘éim?%?r?f[”etf%ls'éﬁh@ﬁéf and air

dri ed. Spe@F‘f’Y'd“‘?félaﬁ'ﬂ’F @Mﬁpwramaﬂ@%)ma% nsfmm@l:&mmaﬂonﬂdié iol¥eghyhepeci fic for

the av(33 ceifatara d@lewmﬁ d i ndi rect

i munof | uor esce&cg@t od tlsfﬁbs%g ‘g? a(%fl &% TES ATy %Aaseherd ELI sA

pl at es werBOFELHRing Acid PRnilinght  at 40C vmth 0.1 nL of 20 hunan vitronectin

(0.2 piog/ L i n B¥ekdI interetiediales fo%tprépbﬁnéﬂoﬁﬁul? f1y EJ@&%&E{ A tppﬁ%\){]e pl ates were
In

washed onc d blo 5% B medi um for 1
hr at r oom&t mr?%%rzg %ee 'ch’rs‘%n‘g?\g&l?%ﬂ gé’&”’ﬁ‘g Ghem 984 2763205 Beprgesntative RPM
medi um supghedsdenpeepaving benziniddebleepmpduniuiséid agitbnRledlardiBIA fRlse density of

0.5 x 106 f Si an,. was to each well and
i ncubat ed lfﬁ gérnluﬁﬂ%alchJmH!m %th{% L’?%H[Sypbeggh" ef°5f“535‘§eﬁ'%€ 30 B4Bdus av~i 3
ant agoni sts. Folfiéadditien saksefakd eompoonds 26 priparedfin a stifilird manmat idahy de

sol utiwn, suhkhble blvenbForn ddcdrea I fa at, r erature
for 10 m Thee "Pve % vve?jgr vvan"(si)krlﬂeplggri?fpé?1Id ] emgse?{ bé‘ggr’rﬂ‘:h ?S%Pﬁﬁefﬁ% di um and
the adher eNERE &MPE“%%M@&CW**PWH% agfitic gtiflgorsagetio maledti, sescimicie f or 20

mn at r oamthanpmioaxtuCenalExmssOrﬁﬁoahdk 198 inh & BaNESH z@Ytte%Bse»Ol%H’ fhal B hing with
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o ZchEged \ﬁgqa?xggs% ngi?n?mé{ﬁg gﬁ')ﬁ@cfz 1 lx(ﬁw D MMt (bidfer ) and
% NaN3, and then immediately added to 96-well ELISA plates (Corning, New Y.ork,
NY) at 0.1 mL per well. 0.1-0.2 pg of ayP3 was added per well. The plates were
35 incubated overnight at 4°C. At the time of the experiment, the wells were washed once

with buffer A and were incubated with 0.1 mL of 3.5% bovine serum albumin in the same

-22.
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[ 8-(tert-butoxycarbonyl)-5,6,7,8-tetrahydro-1, 8 napht hyri di n- Z_m:g z

To a solution of diisopropylamne (47.7 nL, 364 mmole) in dry ;?g

at 0 C was added n-BuLi (2.5 Min hexanes, i45.6 nL, 364 mmol e) dropw se.
After 15 womj/119sps sol uti on was added dropwi se to a sol uti B@T/AS00/:24514

2- met hy| - 8- guftenfdyd thoayroem brvperaurs, BolipvdiginqubaticaahiyaivelislyeBe asphediyr i di ne
(3239 L30nipRli b PDEnel SHOMiof RS RENANE 456, 8 ML, 481 rmoie) 1n dry THE

(400 nL) at - e m xture was quenched wi th saturated

NHAC (500 nl), @empesady werrgisslyed i d@0%aDMS® wisive a mistqck sqlutiom which. The
combi ned or@m,mteemlmaﬁmnwﬁr ds i TEMBSOdoH 74j, |lb(¢h@«ﬂi~la@n¢lrr9@@ﬁ€ﬁt[at ed

ommound (VB ety 18 U ot J e SE R TS s

8 7.35 (d, then:dlﬁmﬁi thithe raquifed fibal @6mpalind &omerﬂrdﬁoiﬂZYariouH):oncéntl‘a&oﬁi of 2H), 3 75

4 2
E E]S) rﬂH) ) H_nq%bwfcﬁ r_é A}h%(g‘) O%?‘ M were acil'dag ?o tgue Wr:ﬁs 1|ﬁ|) nwﬁ?te% fftglg}wea E%/I
car bonat e pﬁheg@monﬁSt(hévipf @(ﬂﬂéﬂﬂ&ﬂatﬂ72601@5156 @#tmaral)al is pure enough for

gs{eSI g t7hg [I]':;(f’ N cﬁ;ﬁa[emere rllngu?]at%i for 1 tllrnat roorq 3=mgeratuhe Follouf_mg 1ncuba[tlon1
et hyl 10~ wells were aspxrate& completcly and washed once with 0.2 mL of ice cold buffer A in a

[8 (rert - buivelxyewRélDRMIbY. - ﬁhe&e& rstvidrd @BALIz@d Mtﬂonafamhm'swsrhadm& acetate

(42.52 g) 1 | 650 at. RT was added LiBH4 (2.0 Min 20
THE, 65 ni) g%%%ﬁ%?-lﬁ%{)m é‘ emng#mv HigR SouRLag Wih ths r ef | ex.
After 18 hr addithva ofiB xiluReadyn&sfedoaBeadtntan LS Liguid8kintilladbrnCountayLieitc sl wi t h H20

300 nL O N, 0 nL
(The Com))l né\; gllém% g:)emtﬁg% nmr(%ék' Lﬁd%f%%%?gd#\ér\g\meﬁgtgﬁg gn(eSen)ée gp ) -
concent tat ed HMrﬁ‘f# r1 QtR60 and yaseoosistentlytese than d Feof tetsli radieligand inphs Sl ved i n
CH2C12 ( 3001(?’5'@)(eon1_&mtahb§oﬁ9é AHrdBRistAB DY, Bindiflg D [E’ﬁh SK@LFdl (ﬁééﬁ) ‘%vaﬁ 300 ni)

slowy at RT. hr the mxture was concentTated under reduced

pressure. TFFéerF\é'quéPMé “Wé‘s"eﬁfalééﬂ sgygres queye-fitting rputing, whigl was modifiedfrgm theq
sat urat ed NBUNDOBOD progpand MTheek(digsoti@ibrvdohdlarCo (hk dnthgonist)303 calkdlated he

Cndor r ecucBao BB I SR kes?é@Z@mi@S%% i t%er%*@%g%"%ﬁse"@tarnﬁt 6%

formc @i dad thedissoniatiersdonsvars of (R S KakeFo bOT26@ res‘ﬁh@w&@ resulting solid was

collected by fil

di ssolved in a 12:%&&?@? a?ﬁ;ﬂ.:,)#ﬁ@%ngm%ﬂ 3“&%‘? é}ngé?n%g, fsgﬂbﬁf ) and

t he sol uti ofekaRceRizAtion Fangeofbont 0P ey @098090@0@0%931 The conbi ned organic
extracts were dried (MyS04), filtered) and concentrated under reduced
pressure to give,the titl ound ( 48%.over, 4 steps) as a yell ow
Dol T o TH NWR ( 366mRRind: plinsaeatoferd i e fof i giaig g BB reiodnt o | 5"
7.6 Hz, 21 Hjn as&yQﬁal(da;d i Ithe, arrSEoB&ra(uaunanH))moﬂ of7boné formatidd), such.ag the(pit, 2 H),
1.90 (m 2 &9) ( 17959
PCTNSOO! 74544 ?@paér YisdleSed f R 52/#5 1 ke i hs°%° berRo e s huit

1) - 4-(4- hydp%imbhtem/mlalceslfmoéthla‘stsmd@hpeQthcht)apmmatIn}ouglt. desoiied b5 a)

N- Met hoxy- NwishdRydrag; &élts'ﬁﬁkmﬁmwi )S%Eelt gstvge To a solution of

4- met hoxyphenyl acetic acid (3 20 mmole) in dry DMF (7~ nL) was added
N- met hoxy- N- net hyl am ne hydrochl orlde ( 1.95 g) 20 nmmole), Et3N (3.1 nL) 22

mol e), 3@1CBWasculﬁGn(o$tlﬂ’ﬁug:le&ﬂmgﬁtﬁ).)assayid EDC (2.7 g, 22 mmole). The
sol ution was sti gﬁed at RT averni lg ntrated.in vacuum The

t hen was c e
Fesi due was 10 t KRG MU AR STTEBBHEISHRE PFEI 0ot AR Fact od wi th
CH2C12 (3 x nPditerkd in alTrensweliselh edtucrapamber by ayieg 8 pukgcazbahaieaubnbrae WithS04,
filtered an i a gel
(3% Neoty RS Eah (B Tyt Sirtief ot o ﬁi" ABEHAA IREeoRa:E, LhE® 37
MS (ES) me wmugmdﬁdm PMEM sppplemented w1th 0.2% bovine serum albumm ata

2-(4- NEt}BOX)éMb@ﬁ‘tVdu)m 8f2.4- 610K fobuarsm@tahwwﬁa&h&@mara r%Béuﬁ’d gol ution of
sec-BuLi (1.3.Min THF 5

in dry THF s. added
4- br onobenz SEFUP CORSFRE °('%f°32%mi’ﬂatgoorﬁrgﬂg)s°lv?f“& Fﬁ:“s(ééés ?ﬁ[‘%iiro\g%&ﬂ‘se at
-78 C. Aft epf e cell suspeNsior Waspidcdd-inthe hpper Zorapartiminhefeipitaniper) dhetawerde ( 1.5
g, 7.4 mmole) in dry THF (20 nL) was added dropwi se. After 1 hr the m xture
was quenched 20 with saturated NH4CL (-49-nl)) warned to RT) and extracted
with Et20 (3 x 20 mL). The conbined organic | ayers were dried over MS04,
filtered) and concentrated. The residue was chromatographed on silica gel (
15% Et OAc/ hexanes) to give the title conpound (2.2 g, 100% as a
slightly-yellow solid: TLC (1.5% Et QAc/ hexanes) Rf0.81; 1H NWMR (300 MHz,
ChCd3) 8 8.10 (d, J =8.2 Hz, 2 H) 7.72 (d, J =8.2 Hz, 2 H) 7.18 (d) J =
8.7 Hz) 2 ?5 H), 6.88 (d) J = 8.7 Hz, 2H)) 425(5 2H), 379(s 3 H).

~ r a T \ 1 T ——

1 on of




30 RT. After 15 mn, a solution of 2-(4-nethoxyphenyl)-1-[4 :
(trifluoronethyl)phenyl]ethanone ( 1.3 g, 4.42 mole) in dry tol mﬁé

m.) was added dropw se, and the solution was heated to refl ux. l‘é‘ hr)
the reacyigaf ¥as quenched with saturated NHACL (10 nl)) and the m xture was
extracted with EtOAc (3 x 20 nL). The conbined organic | afeTLSWRR4514r | ed
over MySO4&CTPRTEY seftaipgdd-¢ mhod MMEMedpplérhatedivithed 5% b6 PHP R 2(63m %Lg) 56%

1 ir b e ey R S L (A0 L g,
purification. t°§’7the “%“ Wt%@vﬂs WD“@P/PEEIQWCE’@TF the)EDeY RekB tedndikd béhlue

() - 4- (4- metiaping pHienfyltey was {hén fikdd &'rr&éﬂ{a%ﬂ%hé‘ythé?&gﬁw g%,p;#_anoate

: : MR dded et hyl
Ode (o 2@#%‘%‘5’@%%‘3??"%9 Pl Bl ouihngion mymtep i lharmmgmd«&eh? g, ¢

mmol e), a @I‘quﬁérf@enfbhbﬂiterom;s by &atteetingQRe RaiiLeAPRAR }4 S SR under H2 (50
psi). Aft%llo‘lveblbydétgﬁmghéh{% gso\p%% fltlr‘sggaﬁd t hrough a pa of Cel i te0, and

the filtrate was” concent on sequence was repeated three
times. The residue was. chronmatographed on silica gel (35% Et OAc/ hexanes) to
af f ord t ha@hyrdpafathroRireidthized 39t 1569 as an oil: TLC (5% Et OAc/ hexanes) R
f04q01HN %300|.\/HZ,CDC13§‘Bg751(d J =8.2 Hz, 2 H), 724(d 10
J=8. 2Fz, 2H) , 6. SAEXpergments) sooup cansisey of SFBlulf bimjeXS fraghe SRty ¢ (350208 3.76

d
(s, 3 H)) weight. ThSraBOnd mprofurbhyrolidiinized (nd fhadt T %Faﬁnsgq%aysfmr—&&ﬁ?) N

6.4 Hz,
e) Ethyl F@ﬁ:gfﬂg%%;’ggy%*’éﬁw)‘ dsse[qtﬂ(ym’imq qyetry@rrbwmq):) phapydf euhgnoat e 15
To a soI UENBHAtIDE ianizag ka (lymkm(sérdmédaawmé l)logﬁ %sate%af&'&taa&b

T8 nL) was

o 2 S o e L T

car ef U Wih §,Cit4-Gorapg mode) 6&4_941c1an¢thalnely£@j 9kl QHnlWis Bk Fh‘f"?s%t&ﬁ war m
to RT. TheithhxindwellingSeneedaa due was . chromat ogr aphed
silica gel, (209 Et 0“2\%/ h anesrlh{ﬂ;i]zhggaet ive ?ﬁ hvffytcf &EstatsEa aad for bivody, 63%
as a yel | owrol s PFE'(‘Y?’Z "'Ef‘b!&?l‘hﬁ?wh@sa digf of Gal2idm-fesesshaw ahd m°xﬂzea5vater

Pr epar at i Baselgde Caeleveyd aré jnedufed4And adch 9at¥s a'ldnﬁ‘m&éx%ﬁ Qlthe? comtrol vihicle or human

Ze rB'; glrjr:)y llpj(f%éﬁq?lg %B%ﬁl(')eﬁe qx3\‘/1l p@&&ﬁ.éﬂﬂé 24: é’°3Fol 235) ughtg/h insalingf0. We boimmsehan ol

(
17.3 %) 18brminBashem, adpyamaﬁxreoﬂmmmﬁutﬁfmaﬁn i le (13.62
), 293 TSN UG8 Bkt L N i Sk B e e o )

hexanes (3!} measupgdjat tWthkougly insenvels deningethe mfdsmy@bﬁodwees Kbuked over MyS04)
filtered, and concentrated to give the title conmpound (32.23 g, 100% as a
cl ear oiI I sed t hoyt purlflcatlon 1H NVR (300 WMHz, CDO 3} b
7.29 (d) g%h.gﬂié@ﬁ.ﬁk’ \g“?i" gdbesion agsays, 1y 2 H)) 1:72 (m 3 H), 1.09
(m 78 H. -3Pi resarpm a3 pdheM6h %Aﬂsm&gbees:dw@% %fa%d%h, ed

I\/Ethl3 tenoate Diis azo car%sb late (32.8
L, y (rﬁ?fﬂil)hh%QéGad%Q%X{j gnvgdgrgpmsfe(gﬂa%?mmsw IASchla‘iﬁdﬁyd@cb?ﬁ%enoat <(a (20

g, 139 '@Wmmf caFaslityit Yoluesbyighr ddhocTeicRblopd sk 2 BRENY! PhOSPh ne

(43.7 g, debdlopraat £highdt The 5 m xture was
al | owed to \A@.ﬁaas £ t%ﬁ%ﬂ\{l,ﬁr& %\gxw{:w‘ %’rm"ﬁ%"ef?agé“eﬂﬁ’ (’Fhéseﬁﬁk't"lﬁre was
concent r AT S SR H‘éasf’?élbdl‘i@mmgv%ﬁkﬁﬁat ographed on silica gel ( 10%
Et OAdOhexanes). The title conpound (29.46 g, 91 % was obtained as a
colorles CDCl 3) b735(m 5H, 6.48 (s) 1 H,
5.71 (s S’LHSQA’J 1‘“&’ g‘bﬂ'\ﬂ@%mm@,&mps 3.37 (s, 2 H. 10 |
Aliquots of human osteoclastoma-

dcnved celI suspenswns are removed from liquid
nitrogen strorage, warmed rapidly at 370C and washed x1 in RPMI-1640 medlum by
centrifugation (1000rpm, 5 mins at 400).

35 o The medium is aspirated and replaced with murine anti-HLA-DR antibody then

diluted 1:3 in RPMI-
mixed frequently.

1640 medium. The suspension is incubated for 30 mins on ice and

-24-



c) Methyl ()-4-(4-triisopropylsilyloxyphenyl)-3-carboxybutanoate A sol ution
of 4-bronp-1-(triisopropylsilyloxy)benzene (33.23 g) 100 mmol e)§ MAR 12004

3- (benzyl oxycar bonyl ) - 3-but enocate (28.11 g, 120 mmole), Pd(OAc)2 (2.24 g,
10 nmol e# o tolyl)3 (6.09 g, 20 mole), and (i-Pr)2NEt (34.8 ni, 200
mol e) | YUY 13 Ypi onitrile é350 m) was deoxygenated (3 x PETAIS0RASHN/ 2
purge cycl &s) t hsfellhare mashe d’M@hF@*ﬂIWI 1670 €aliot@d hy cdnméfupatioh UrEOWAS
concentr at edbpnﬁﬂduﬁm 40@')Sdndlz!fé CBRSark tHeR [ﬁﬁs@&k@%‘?ﬁeﬁl 1§H1 cgﬁnﬁgé ube 10%

Et OAc/ hexan ve a ow oil. The oil u 34

Et OAc/ hexane ft?g”f& °“°éf‘f3faf frdls E‘GI°ﬁ‘t"I“’CJHCQ\H'S‘*"&F\P&XBHNG@QQ@Q@@E RT. After
72 hr the mchambe' was filtered and the filtrate was concentrated to give

d t hyl
Lriisoptopyl of ?S‘ffgéx‘é"‘ﬁ“aﬁ“ﬁ‘ ¢ bgads (3.{ moRoRucIear cplbrsaled avith goai Ak BOUES 186 i xt ur e

of olefin i s@‘fé&s re?lﬁﬁ®km%) aseemovetEdinetheit ;{oawboumnagmecsﬁ.m miléfe above

foll o ?gxhzf[ﬁﬁzk‘*ﬁamﬁdn““eﬂﬁ% Sy EoRPRlge RO o R Rop Bt 1006
Pd/ C (7.4 g)b%immobdigng thelpadsn)a magsetand istepleed st feesiomedium. ni xt ure. The
?hgﬁ ;; e vae demgigﬁtﬁtaﬁinfx&% %@g@ﬁxe%)éﬁsféﬁaftﬂe%ﬂédé@sxw;é%g:\?eéé&lan3 %,gnes”ﬂ“)’(‘?z o vas
fil terg)d thrlﬁfbg-ﬂ‘g 5“55%610%51'5 RREq r@i‘)“’"“l’he filtrate was concentrated to afford

the titl e conpdlhedbeideéhated cel)s a%@i%rﬁditﬁlliﬂeéoﬁ)ﬁ ét and the remaining cells

t .' 1H NVR (300" MHz, CDC13) b
(7 (r)lll ?S?r 3’p _(Iogér%ﬁgastoééﬁ)ﬁa?ﬁésg&) d(eaante 1&0%%{5'? ! rpbcentgfl@ggl{ge 3 H, 3 05) (m 2
H, 2.65 (W 1 Fayshmedin sapded tohhe b8Bl-doad célis)to Bistdlige anyQppdm oseBelidks. d}
() - N-[2- [ 4- (Thid WS PFREY |1§t'ebéé¥e‘a)&¥é bﬁ'sP%XAd]-cogteé CalsRe BLAKY) propi onyl I serine

benzyl ester Tq_a solution

() - 3- cBr boky- 4- The.viable; gstepclasiare mwm@ypﬁmmg bhanzhen asieg BGore&ed0 g , | 2. 67
mol e) in drqvacBME t§ BBelmvy célls. Kar Eor@dﬂﬁ‘&&abﬂ@blaﬂﬁ[ﬂﬁ éxk? ?g‘ gédrhtéxgéocm oride

(3.52 9g) 15., | e (2.06 g, 15.21 mmol e), . , 38.01
mol e)) and mT%t é"eg?hp'%?rﬂ mmol e). After 18 hr the m xture was
concent r ated. 'ﬂﬁeos@@:lasts&rd\ﬁﬂetad)ﬁﬂcéﬁﬁnfﬁﬂdtﬂ QﬁBthE’%sk»&SQQszélﬁéﬁxer esi due was

chromat ogr a 0% c/ hexapes ive title
corrpound SQ‘?@G %e%%/%em‘mtwlﬁedmm?ﬁ "hl?ef Pﬂgoflégj nfea ef M+ H+. e)
Met hyI 0()-3 t?mm(t%twl ww@meb@dlwt)'l-IQ%S‘etakcatfcsbmma?nd)ll?kﬂder[oﬁodmm

(trii soprop;ﬂlﬁmoﬂt@xy) phenyl ] but anoate To a sol ution of

()-N-[2- [4 (tri |"§o yI si | yl oxy) benzyl ] - 3(car borret hoxy) propi onyl ] seri ne
benzyl est’er (5 1% ths el sspension {pesicomipynd sgrment) revdgeanteddesd  Bur gess
reagent (2. 88mg¢enﬂrﬂfuga&ummhe)ceumeaelte&abmcxﬁtﬁﬁﬁams heated to refoX Af ter
2 hr the rg xtur ogm?oftﬁ RT and con l&%tra ed. The residue was

. chr omat ographe on 57 |ca © PEPERRIESREPH éﬁé@)enfﬂeg‘?‘l‘ié(‘{'h’éedttf’?@e
conpoddd ( 4.ubbinghe BEM lagdmm): lAdsrindlided aGppicByiatehehidibontrdls;a b&si'twef) Met hyl
()-3-[4- (benzm t (o] i 1yl oxy) phen
y11 but anoat eé 11'5@ ﬁgﬁtg&gl@%’tlr?rg%epof%ﬁflﬁkﬁogodcln]al antl{:oc‘y [%JIMEBH dol}./ltea _
()-3-[4- (beﬁ??P@W@&F%HWYPC QODSDU)EWIIWZOWQ ugIm4Thersamplepaepy| si | yl oxy) ph
enyl ] but anoadicab4téd #3790 foB 30 Aisgnol €) in CH2C12 (40 nL) at 0 C was added DBU
( 1.4 n, 9. 64 lFé\% fagllo d by bronotrichl oronmet hane (0.95 nL, 9.64
mol e). The mi eu@lguess I“Pe Yore Beededt PRt Sendy densine slicep iy a&uyelhplate After 18
hr t hé0ni xt un@nwdlated(amﬂé’ﬂlfbaz Belirs. Each teeatrheh & s%&neﬁmmﬁ@ﬂéﬁ@hed on silica

glelaal(’ 28:%; 20 Et %lﬁb%nfgl@gééh %!%? gg& \éBea_.ptgeQigc)ft A% E’yg?%)quwel in aéwg} platg;)/() as 4

()-3-[4- (beﬁE‘V! o placadhinsa fiieyh medduro gemaihing thel ompognd-thewckhienxyrbrtioli ) but anoat e
To a sol uti gampts. ¥ Y, nyl)-1, 3-oxazol -2-yl]-4-[4
25 (triisopropyl s?ﬁ%&e@)ﬁﬁgrﬁ{;ﬁ t%ﬁ%?ﬁog?&g‘?%r B‘g g, 4.04 mole) in dry THF
(20 nL) at 0 C was added a solution of TBAF in THF ( 1.0 M 6.06 nL, 6.06
nmol e). After 2 hr the mxture was diluted with saturated NH4C1 (10 nL) and
extracted with CH2C12 {3 x 15 nlL). The conbined organic | ayers were dried
over MgSO4, filtered, and concentrated. The residue was chromatographed on
silica gel (40% Et OAc/ hexanes) to give the title 30 conpound (1.4 g,' 88%
as an off white foam M (ES) mle 396 (M+ H)+. h) Methyl

()-3-[4-(benzyl oxycarbonyl)-1, 3-oxazep52-yl]-4-[4-[(tertbutyl oxycarbonyl) ox
y] phenyl ] but anoate To a sol ution of nethyl

()-3-[4-(benzyl oxycar bonyl ) -1, 3-oxazol -2-yl]-4- (435 hydroxyphenyl ) but anoat e
(700 nmg, |.77 mmole) and di-tert-butyl dicarbonate (463 ng, 2.12 mmle) in
dry THF ( 10 nL) was added pyridine (0.17 nL. 2.12 nmmole) at RT. After -40
8 MAR 2004




WO 011 17959 PCT/ US00124514 18 hr the m xture was concentrated. The r
was triturated with hexanes, filtered, and dried in vacuo to gi &eMAR
conmpound (76S ng, 87% as a white solid: M5 (ES) mle 496 (M+ H+. 5
Met hyl

()-3-[4- apolopxigse , 3- oxazol - 2-yl ]-4-[4-[(tertbutyl oxycar bonylypsydRBgny! 1 but
anoat e A M pukire rédfstaRPAN bhospha P

()-3-[4- (benzyl oxycar bon )7 s éasf)%Ronl)prZo-Cﬁufe(Afflf%'-vf(“ta'e"rftof)u?lgflo{;%’ﬁcar bonyl ) ox
y] pheny! | but &164¢ ’7‘?5’5"%9, 1.54 mmol e) and 10% Pd/C ( 164 ng) in Et OH (20
m) was deOXygermadne(&ce% &H@ﬁnﬂ%&h@ﬂ(a&i?ed%&'t&gﬁas&ya% @E shed ﬂgﬁomﬁtecr‘ar ged with
10 H2 (50 psg}lff ,éé“? ‘nﬁaﬁi renoved ture was filtered
through a pad of cé&lIta" 3"? ? Porgluigraldghyde dip AeMhiodinmeencedylateX for Siminse titl e

conpound (859 ngl)hcy_a@%enaz&shedwdﬂwha%r &l aredincuWeee Es?)4 tinBte8 lTH AD/bdtrdihit-

(152G (rri PTG B ;’E*ﬂﬁﬂ% B ¥y dissolvsdtin NV simehyformamidssat o a)

2- Cyanonet hylmmﬁd(‘t”l‘h@? aitnase buffer (pH aihbmﬂﬁinmwmdmﬁmtam de ( 1.00 g,
9.99 ol e)s ang F%HNI(HEQ w]asﬂ in! chd%&Qﬁcfosﬁea afe | ?l?erged da?&i‘%“’e‘?“%%gnd:fl e) were

conbined in 2\2 ?_L%E (0 Teft t he
m xture was cod )tCG“WF‘%n'dm&/ﬁﬂéﬁh{eﬁaﬁféﬁ and" h@ulvae@ladéﬁc‘fvas‘r minnesat ogr aphed

on siliioca gel (Ek&s%lﬁf@?ﬁdsb@ﬁtém%a tHe Qli&Hs ¥R a‘imeaﬁlio@% %’}9\.&6} 24 g) as

a 2:1 mxtyre with 2- cyanoacet at e: 25 b)
3- (4- Benzyl oxypr}g’ny 2’°f‘f‘ﬁ° SH°F‘Pﬂ6€b6‘ﬁ’éf94§/PL)T‘ﬁiP'é?ﬂwat2)yprmay#tedwbxr| | e NaH
(516 ny, 60k bdgkEidmiroscopynind areahenaéthoved Zrofh thtirRke Yifie ARGL B W th

absol ute Et Ogficadi@n ) at 0 C. After gas evolution had ceased the mxture
was warnmed to RI. 4-Benzyl oxybenzal dehyde (2.05 g, 9.68 mmvol e) was added
all at onc@ as &ityglumes adee@OnmtdmnathQNrkenMnadHMUVe@Wb&e a solution of
2- cyanqpet hylmidodcopd. f | uor omet hyl ) t hi azole ( 1.24 g) in absolute EtOH (20
m.). The reaction was stirred for 4 hr, then the solid was coll ected by
filtration and washed with hexanes to give the title conpound ( 1.64 g) 42%
over 2 stepsjay2s(using ah EDISA dtaddat) LH NVR (300 MHz, CDCI 3) b 8.25 (s, 1 H))
8.00 (d, J =6 2 7..79 (s, | , 40 (m) 5 H), 10 (d) J =6 Hz) 2
H, 5.18 (s, % ““HBED %5?°°‘“‘%’£'R/RF§'°§€%%"’MPGTF{V%mpmﬁ/sesemmsm c)

3- (4- Benzykiwylpﬁdemsue)mnﬁalmpoemgs@ﬂatFmrfclamr ehiEed f1yps)atd Vepeaid-hérerdbk W  ane To
a sol ubhon4of  Atiquot

3- (4- benzyl oxyphenry 30”’ OFtescastomadegy #5°)| SrsP&sians 3t rrmayed feam igwid o (500
nmg, 1.29 noPEPeenSiersaNvarmediapidiyat 32%ciandl washrd dlin RIPMI 1640 mediuth tgy) . Cl or ox

bl each (5 ml}eneia aﬁd%rbodfpapw“ﬁgsﬁ offf. After 1 hr the nixture was
filtered. 3 Thegilltrate was diluted with H20 (20 nL) and extracted with
CH2C12 (3 X 20 H§meqHm '%%fﬁﬁ?‘ﬁ%ﬂ‘ddwéﬁ?ﬂ Mith musing aglHE AJPR antibogy then S04,

filtered, andilweht?it REMBAUS40tmediiny cThe Respbsidngs meRRARATEr 10/R3Rs Blice329) as a

"yellowzg)ll g%@% ff|C|entIy purefor use in the next step 1H NWVR
(300 MHz, C\g@l’%f Bg , 7.40 (m 7 H), 7.06 (d) J =6 Hz, 2 H),

5.10 (s, 2°H), 4hscellsgre w1ashgd xzmucb)old RPMI-1640 followed by centrifugation (1000
2- (4-Benzy! o semnl drabc) didthé dehis BRI RARIAML A 330K RLARIQNG O 2

sol ution of
3- (4- benzy!| oXYpPHIFRFF 9L roonopugiear pells(are enumeratediimamsinipyoved INealiaier @yhiigxi r ane
(425 ng) 1. O6hamavet.e) in CH2A 2 (7 nL) was added Et3SiH (0.85 nL, 5.3 nmole)

then B CEt 2 39 n) 3.17 le) dropwise at 0 C. After 2 hr the

mi xt ur 5315 was 5@‘%?‘88“?’ 8“%"{@8 mpnenuglear ceil), caatedswithygedh amtiqnonse 168 x 20
nL). The cogﬁbmld GozagNeks NIYayaps gmm@fradlﬁ et s@%ﬁbot%%lﬁcﬂglggg%q,ofard
concentrate i due in.dr s .added a sol ution
of TBAF in _I_fl_r"e:}%édg Mpgwés‘{nfiwiytg %%gﬁeﬂesﬁ(’ﬁ'“A%Q‘%F‘eT“H’r‘s FAROVES xt ur e
was pour ed i RY tnaehiliging thelbegdn B a ragnetnd iarmplagod wialcfresh médivm Et OAC (3 x 20
m.). The cenbi nghe BaBAdtE fikedXAhIh &S af th€Shspension is incubated for 30 mins on

35 ice. The suspension is mixed frequently.

es ue
l} t

e

i
)
i)

o The bead-coated cells are immobilized on a magnet and the remaining cells

(osteoclast-rich fraction) are decanted into a sterile 50 ml centrifuge tube.
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20 over MgSO4) filtered, and concentrated. The residue was chromat ogilﬁghed
on silica gel (5% Et QAc/ hexanes) to give the title conmpound (1G7MAB) %
as a white solid: 1H NWR (300 MHz, CDCI3) 8 8.05 (s) 1 H), 7.35 (m 7 H,
6.92 {d, J =6 H, 2 H) 505 (s, 2 H, 4.40 (s, 1 H. 25 e) Methyl
()-3-[4- Woii/esy onet hyl ) t hi azol - 2-yl ] - 4- (4- hydr oxypheny! ) jri/esnaus14To a
suspensi on «of NFrtsh Aledith is @dfR8 1M beal-domedléalls TdHislodge Al irapjR8 oelstedist r i et hyl
gg?ﬁf Ih 8202? etl‘%sewaglgpr]éZes%’re&ht%g x%ee %eag-rcggt\e,\é cse?ls%;e iscé\rdéj.t er 15 mn, a

2- (4- benzyleoxy pfidnayiaplelostpdclqstsrard énuoearsdtiiny bguntingztaimber, wihefilassosie (167 ng,
0.44 , mol e);. ] S opw,.se) . .and. the m was
heated to r efdlléﬁil?tg 5%121147{':& éé geig%] }a\p?ehbeoq%l&g% azg{ée é)\l/\é\gsﬁ%co}ﬁsotfuera e Q‘S ﬁ%g)d)%%[edﬁc hed

wi th safur at sk splgito the tilarmtiey. and extracted with EtOAc (3 x 20 nL). The

conbi ned or,gani I i - ncentrat ed
Lo ot ford crade 2y RS areplric 6y (REIn ol thd th berbhPRyusBto G877

azo -
benzyl oxypher§PTPRias PinhepinMEM medium fthe %“WRS§°2!§&9°W*¥ hd&ltiabinflf?mi cati on.
Et hyl () - 3- [ 4urhéritd fmbey, Supleishiet Kith 204 fémbdalfsérufrdmB @ 2Nk 6Y §Jagimy | ) cr ot onat e
(0.44 35 rrrmlbe crude) was dissolved in MeCH (4 nlL), and magnesi um turni ngs
(53 ngy, 2.20 P83 were added at RT. After 72 hr the mixture was poured
into 10% HCl ( 73n ndntrastnalthe xetiadidestibed atoveii2Als2y (,Ihecdntpotids arelsdeedmbi ned
organi c | ay, Ar i = MAR 2004 WO 011 17959 PCTI US0012d514
VuS0q. 1 | tichoges t6bsiaflah B, G Bilnige %flc?wgfford crude net hyl
() - 3[ 4- (t ri*f | uorkhaesteeiast prepazasionparg pieinfubatedtfon’Q minutes HATYT Wlutestnoat e.  Thi s
was used W t hgmboddHfd dsed ol Oshtrols® @ sol ution of methyl
()-3[4-(trifluor cg]rret hyl )t hi azol -2-yl]-4-(4 benzyl oxyphenyl %but anoate (0.44
mol e, crude) i nPEY Yethes seaded gpto Ravigg.corticahienne shices i wedsof a 43-welifigsue At t or 18
hr, addist i onamulBEglate aalhid iﬁdﬁgaemo} ?\f\?i'lﬁheﬁﬂﬂnﬁﬂs ?Aztc;r ﬁnot her 18dhr, t he .
m xture was coo to C an aref u uenched wit arurat ed NaHCO03. The
resul ting mxturdoRae Sg'ﬁ‘atsraéecvgﬁe%"tsﬁ#ﬂ%?ﬁp‘(’ﬂp@?%)sb}’&ﬁ’ﬁ%sa%ﬁbi ned
or gani c | ayernBBfetogenipovegwnadberenvig8B4andfard then edimesind wellnafaBvadlegdate The

resi due was J @&U?rgﬂ Il gel (30% Et OAc/ hexanes) to give the
title conpou% ﬁ%gg%ggﬁrg 1u€/£??r\sléglrlﬂr§§st eps) as0 a 10 yellow oil: M5 (ES) nme
. 346 (M + H%. Prigsaisse cohrgplpteaphemincehstedfonfsiheyrs at 37°C.

() - 3-1 3omethyl t hine zehernhiahtsdrdnfredel WeM aeRBMRYEd iRiliRdiAaE whes Y are

Met hyl 4- (benzyl oxy) phenyl acet ate . To suspensi.on of C03 (20.7 g, ,150
nmol e) in ac 'Sﬂ@}i('gﬁcﬁ‘ﬁe"%&algéémﬁé‘fzﬁﬁ e&z‘ﬂg}%&%%ﬁ}wﬁ@@? &’8@“’(5. 0 g,
30 mmol e) ands feisasediduriig whe rederpliddprécest., THOis AtdnMmercidlly abdiRbIFIELISK € was
heated to ref t 24 t he m xt s.cooled to.RT) 20 filtered)
and concent ra('k) 3%9m%ré5%%rgi}rﬁ)[}émvﬁggmgﬁ?(r)alr%‘%grg?’gg eaé sc?ﬁmé?ai"' 5%'3“5&1&(3 1 10%
Et OAcl hexanesiminwacid fequetice ((Hu-Liys-Ada-HisnpopGly-Gly- Argythat 9 ptdpenain the whit e sol i d:
1 H NVR 46300 Mo ORGARN B b#%he 1-Ehain oF1kk HcBhiaghn = 2 H, 6.95
(d) J =6.6 Fo, 2 B 5.'0?3’_3,&("?9"2 0 hip, {i§° 39%‘&"5‘?‘25@?*5"5 H. 25 b)
2- (4- Benzyl oX5pIeERS Y P fotyibjtingefrosorption sgmpared, °)a.e‘teh‘&¥?c9ﬁﬁmfo a sol ution of
5-nmethyl thiazole (0.21 nL, 2.34 nmole) in dry TxF (10 nL) was added n-BuLi
(0.94 nm,, 2H5m'\41§s?=oléfi9§dhi n hexanes, 2.34 mmole) dropwi se at -78 C. After
15 min net hyl 4 BERy P Xy hehdi®hcet ate (0.5 g, 1.95 nmole) in dry THF (5
nm.) was , added Thedpwias esteckiase areriched ahdhpreparad for comgmnd)sorszoingds Wi t h
sat ur at : . . 1 t OAc (3 x 20
) T cutkcrbed aekle e infl JHRE ALy KT EoPHE thesBBER Y Nepdhdd, ™
concentr at e*u.felfﬂ?@wr-_esi due was chronatographed on silica gel ( 15%
Et OAcl hexanes)  t Qlidiiol®f hétRar bstdoBlatARALIEd R8I SsPdisioRs &0 tentbvePRem MHuidS1 9 :
M5 (ES) me 324%% +|—g+. 35 () _Ethﬁ X _
() - 4- (4- benzyNB9gFPRERTGEey Warmes. raidly of $TTICARd washed x| in RPMIrA640 medium Byispensi on
of NaH (79 npentifigfriom@DEQrpin5 ehing a0 4#C) 2 nL) was added net hyl _
ggfafrgfﬁo?‘cﬁgat e'rt{eome?)d?umrq‘s)as;:)liia?escl argH?elp?z}cccg {Nﬁﬁ)vr}qu%ﬁe g‘&ti-ﬂA-Iﬁ{ E\n%{bo&ySthQ;"l na

diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and

mixed frequently.
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8 MAR 2004 WO 01/17959 PCT/ US00/ 24514 of

2- (4- benzyl oxyphenyl)-1-{5- et hyl t hi azol - 2-yl ) et hanone (320 nug WAFﬁ%U‘I
nrnole) in dry THF (3 nL) was added dropwi se, and the m xture was heated to.
reflux. After I8 hr the m xture was cooled to RT) quenched with saturated

:\I;l}éllgrls(ml‘%ﬁlé??sgand extracged with Et OAc (3 x 20 nLZ]trThe m@ggfgglr??%c
yel | ow oi | was ﬁ%e ﬁ{re,’[\vfﬁ% ﬁ&{”“bf@f}%‘?‘ purl Y:ﬁ"t %ﬁgat'ﬁgr&@é me 394

(M + H)+. d)rpivied mys at 4°C) and the cells are then transfcrred toa stenle 15 ml centrifuge tube.

() - 3- (5- met hylthh el n?onXHde%r &:31 Bl%@ﬁ 85%@“1%% E@W@aﬁer%&%gﬁgml e 10

()-3-(5-nethylthiazol-2-y enzyl oxyphenyl)crotonate (
crude) was difé@®b¢ved in MeCH (5 m.)) and magnesi umturnings ( 120 ng, 4.95

mol e) swere addﬁﬁﬁﬁ&nt%gn&féb@ﬁds??/ thJnh@eﬁ‘c&l‘l)U&f&téﬁaﬁthg%H{ eﬁ\g -th&\se Ig@%l) HC
ned organic |ayers

(75 nL) and a CH2C12 (3 x 5
were dried o é(Falhé &\JV&‘I I?Yéra@ em éfdfioﬂh‘g"e‘ﬁf‘Pﬁi@dt?ﬁ@dﬂqCBq ah@lieh ude title
conpound. Thﬂrsh\mﬂxuus(ads mbmu‘zayphbruoimaﬁm prBSer\MEvé)Eﬁ)e ﬂﬁ&ﬁurﬁ&&e(rMeu H +. 15

Met hyl h 4-h b t te T
ol U1 on of ' FTIDT R bt SeREths Pishelardid Soii GEAR Reakin anoat e To @
benzyl oxypheny| Timheadscwne wixed “@9 therpetd$ and thr susiEnsipmiskbc@batébfonr3) mads dNT Was
added RF3 OBLZ2 “gﬁ'@f’m‘méﬁ“ﬁ"%f’éﬁ“’n@ additional BF3 ~ CEt2 (0.6 nL) was

added. After anot xture was cooled to O C and careful l'y
quenched wrth skrahead-geptadaeitnme inprebilized onaimagnetiand thegemaininggellsact ed wi t h

fCH|2tCI 2 g 3 x %aemasm-ni{m@?&@mra&@m%mw acstérae/sﬁh fl Y&irffu t'uﬁédeVer IV19804 |
| ere an C en al e e Iesi s.cnro a e on s I Ca ge
5006 £t onet hox CBS Medior FAdae 18 the bepd i AsI iorise fty PHRBog ORsrss o c o)

as a yel | ow Tidh wdsh prlise§stiSyepadtad ﬂ@Z’I‘l(d\Bead H)ated c2lis dre dpaarr&tdt on 7 Preparation

of (4 Sl1-1- th T
of (458513 T 2chl e ol g RV SR B AR © 2
mol e) and (diatarewiabel Bz aells. FG‘E&GMIdesyosahlemmEaS(ellQQAOetrttl)semadddded CucCl

(50 ng, O.51pEudhid colthethapfobey| Oyl chloride (29 ni) 355 mmle)) and the
m xture was heated to reflux. After 2 hr the mxture was cool ed to RT)

washed with H20Thesosieoglasss are pellegad; by sensvifugatianand thedepsiypdivsted fthed. The
][_els ;Jl ting s ?iﬂpfbpﬁﬁ&' tnﬁmbfm?mmeamnﬁt&guﬁﬁ%m%@m xagarﬁeielf&g% gd Mgsz/
| rarl on 0 |ve e C ,
CDC13) 2.0 05 £ wrpod), ﬁ“l?Plﬁm‘"!EiS{@W g“‘iilfa‘??g% ‘{qﬂgéw( Wﬁg& . 7.10 -

7.20 (m 2 Hpicarbonate. - 44 8 MAR 2004 WD 01117959 PCT/ USOQ Z4S14 dd J =

17.0, 2-1~HZ) 1 oclaito c‘eqie tep I%Q feiftu edv@nt mp%g’ (4 .doses
(153 , n?e8245é1<("?w1|s:t}-91rciér3@ﬂ§!ﬁ§§ g:] 8§§E{’epr§r§? on i%o d ‘g (Ifgf %

4- met hoxyphenyl TROGAS wtmrseéae@smb\o&e&ﬁéhmeoa@a‘d ﬁua&hmﬁwm%xdeoﬁdﬁhml de (
»120 g, /66 was added dropwi se over 1.5 hr to a

mi xt ur & of ?gg é‘f)d’ﬁ‘? l?ﬁ“?ﬁ’gfgr%wrﬁgat3§c04 mol e) and 10 12 (50 ng, 0. 20
ol e) in dry TNobn afhefent getlaaredmovadiby R@sHikgthe Slides &igoddsiyiiiphosphaef addi tion

t he brown co j Ssi pat d the.re One hour after the
addi ti on vvasl"%éer‘?% séﬁéyﬁﬁggﬁcégifwl?%?wﬁﬁgei geg’fed ‘ﬁafépglh on using

1, 10- phenanmt hr oThtestéonkdsts atesthinet forsartreteiresistantiacid) piBphtasSe (TRWR)da r eagent i n
THF 15 Pre

'S 3 I 3t Ege;l%hhgﬁ et t&??ﬂl’i%{’ @%{}:}?Qlfl%gegﬁe steps 15 - 17). and are enumerated by

ano
lxght mlcroscopy The requts are expressed as % mhlbmon of adhesion compared to a

:J

ve[ucle control.
Cell Adhesion Assay
Cells and Cell Culture

Human embryonic kidney cells ( HEK293 cells) were obtained from ATCC
35  (Catalog No. CRL 1573). Cells were grown in Earl’s minimal essential medium (EMEM)
medium containing Earl's salts, 10% fetal bovine serum, 1% glutamine and 1% Penicillin-
Steptomycin.
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(a) (4R

SS)-3,4-Dinethyl -1-[ (E)-3-(3-fl uorophenyl) prop- 2-enoyl ] - 5- phenyﬁ iMARIZEDH i di
n 20 2-one A sol ution of 1-bromo-3-fl uorobenzene (525 ng, 3 mmole)) (4R
SS) - 1- acryl oyl 3, 4-di net hyl - 5- phenyl i m dazol i di n-2-one (500 ng, 2 mmole),
Pd( QAc) 2WO22/179 0. 10 nmol e), P(o-tolyl)3 (61 ng, 0.20 mBCEUSeAF14

(1 -Pr) 2NEt Céri3triads mhd Trangfeeriveke) in dry DVF ( 10 nL) was degassed (3 X
vacuum N2 purge) then heated to 110 C. After 2 hr the 25 m xture was cool ed
and poured int oAEtm:ECORh&ansaghienng thuokvtaubmxmﬂ aRaskteXibali Xiolf2emédx) ) and
e SOMD! DBKABGRIS LB SlsbndiTh RACSRPXELAS! Athitd Ll B QEBenINE..6oTD! Ned
organi c | ayers r|e over ter a plug 6f “silica
gel, and cO¥yast? aﬂ%ﬁf)%@qoe@mdaé? prompkes Andip G B selectabletrmdkenex anes (10

n) and CO&hﬁQn@hﬁm%ﬁ ﬁorQVa%ferE'xﬂmsmnme WdS H@H’@? cEI‘PJ »L&SEI@&rcﬁt@gsf%cgd in
vacuo to afford e co oun (514 3 769 VR (30

CDC13) b gWi%y 3°J’"S‘"’f§ (P pg PN qflfach?uwltwmaﬁ Geffé’ﬂb%ﬂ*cn?écw)al 7 15 -
7.45 (m 8199)4)) afid flfted ir7100Gnrh Plated (3105 &elldBlaled)) Afters8thrhéErowdh ddium- 88 - 4. 03
I(-|)m+ 1 ( I;g) s%p;(lgmen%ed'_&l)th 950 |J.g/r(g]Ej GenenchGgld_gdlfate @(BC% Ei)ethgldea I&B? (M~
5S) - 3, 4- D| 'ﬁ@t«!}# ware (faB)taiBed(iB s¢léction opdiemyun)il vie Ealomes bax Jupgramptghtabanoyl | - 535
phenyl jgn d pylc di n-2-one A solution of 4-nmethoxyphenyl magnesi um brom de in
THF (0.31 14.7 mL) 4.S6 nmole) was added dropwi se to a stinted

3-(3 - 45 8 MAR 2004 WO
T ki |

fl u?)r ;)phenyl ) prwd&cmwﬂa&r e eIRK 293 iEhazredtardd ékp?esébﬂ@he(ﬁtr&rﬂ:cﬁm, 1. 32
mol e

CuB
ol ) 1 AR ORE BB YR B o 8 RI<pbe SUPRE e B AR v
guenched wadetons for @main et:koblHatﬁmpemmd-eeudmaMedd Specific leadidity (ak 23Cdlae conbi ned

organi gs | a r dr eSS The
resi dugS wa?sﬁgiti%l%f(éeﬁgl aﬁng&dﬁ%gecﬁcgoﬁg?ﬁéé%ﬁ&eﬁgp %]IOR%S{%P %S'Eg 8# or 18 hr. The
solid was @61’?%&%@%90%@WGGFWW1 1 Et 20/ hexanes and dried in vacuumto
afford a first crop of the title conpound. The f||trate was concentrated
and the residue was purified by flash chromatography on silica gel (30%

Et OAcl hexaELelﬁ)l 0. afford additional title conpound as a yellow oil that

sol i di fi ed“f 9B H4%e total yield of the title corrpound 10 was 0.62 g

l(_gl% 13_| QIN8RO( ?Qg%we g)s p?aépsg\gre(é{fcoitei‘f\(ie%gé? l{%% with %)9 rélgbff] ; 2 az

1 H)) ) 36hum#, vAttongetin (QZI-Ian/mBuﬂHPMHmpdlﬂm): Ah&timd oBtheigxpedimielit, th2 plaes- 2. 88
(m 2 H),

(9)-3-(3 fﬁa'é?”c?é*ﬁeé’@ﬂ“b Revif bt ind bl@d&)d%haﬁsoa);t)ﬁgﬁﬁggﬁﬁtﬁnmo ol %
NaOEt in EBGALrqom (gmperature. r%mfs—r—tesu llwe@de&uépeadeﬁdn &PMIegfunt. 4R,

" 59) - | 3, 4ddl EIFabthnt&d oo aM Brepds YH PRAKIY 1 J%-BEA 4 araahh%ynbeknmb)fﬁw.ﬁnoylt ] -5ph
en i mdaz | e reaction
Wa>s/ sti rreﬁ f’g‘r&f"“ F"SPT"%?H “(ﬁggdﬁéé%?ﬁgggb\?%%mg%ﬁfiﬁre‘é‘ NE@C@ ingheonc

extraces onpreshnye mrg:bédvg&]’w)mo@mvagdmamwltﬂbabwmg icabdtion, 0.@25imlLef 4 hat was
filtered thy 0% The filtrate
was concent r at aﬁep}l#? 018{50'}’ hh s eidgéd gj’?u&%écﬁg/ﬁa%‘qgﬂ%mas a clear oil:
1H NMVR ( 30@mmmra:jgc1@)mr8 Thepktes Wpreaﬂasp 3 dmey witls0.8 anL. of RRMI rhediutg H) , 6. 70
i El) 802( r8713a|?d thd adhéregpce(lgwcé sta;_rlx)Zd %ltl#) 1 raL 596 5'% tgl;.lnd{rﬁ)bll.% fbp 20 lﬁm?agr on13 45 ( m
(dd, J = 15:n}pj:raglre7 ]f.)ffess:ﬁtapb was]geq!gveetby e)\gtensnggwaphxgg Hith dsxopq)zed \(rﬁyr ﬁy|

(S) - 3- §@- f tonadiapblas jcdrpdrated ity G149 bm&nlb)waaamah of 0.0 nd. SFow diifioof et hyl

(S)-3-(3-flu h = A ( hoxyphen but anoat e 83 mvle) in
cH2d 2 (5 ﬁi%‘"é[‘)g g‘%‘m é"éﬂ%‘h&“"é‘{ %/'H g ¢ gn Sb“ﬁ‘?{ °“§E‘Yﬁ698“%?8|ae)

f ol | owed bmxomt@&@la(téﬁﬁdergl‘ltmekmmmmc Stetlmg, ¥8).nm n, the m xture was
warned to RT, stirred for an additional 30 mn, then poured over ice. The
ice was allowed to nelt, and the m xture was extracted with CH2Cl2 (3x).

- Drying (MgS04) and concentration left a residue that was filtered through a
plug of silica gel (30% Et OAc/ hexanes). Concentration of the filtrate
afforded the title conmpound (250 ng, quantitative): 1 H NWR (300 MHz, 35
cbC3) b 7.10 - 7.35 (m 1 H, 6.78 -.%400 (m 5H, 6.58 - 6.78 (m 2 H))
5,00 (s, 1 H, 400 (q) 2 H, 3.28- 3.45(m 1 H) 2.83 (d, 2 H) 2.50 -
2.75 (m 2)) 1.17 (t, 3 H. -46 8 MAR 2004



WO 011 17959 Preparation 10 Preparation of ethyl !)-4-~4-h
dr oxyphenyl ) - 3-(pyridi n-3-yl)butanoate 5 (a) 8 MAR 2004
2-(tert-Butyl di methyl silyloxy)-2-(pyridin-3-yl)acetonitriie PCT/USOQ 24514 .
To a solution of 3-pyridinecarboxal dehyde ( 1.0 g, 9.34 mmole) in CH3CN (45
m.) was W@d798N (6.0 g, 93 mmole), TBDMSCI ( 1.7 g, 11.2AcTuséomusi4and
Znl 2 (50 n@elidPhdsenyPt Bindinf ARsy:4 hr at RT the mixture was filtered through
celite and the filtrate was conc%nt rated, Flash chromat ography on silica
gel (25% Et OAc/ héx EEY UG KREPP ivPs ap Burifisd feompbiivas plazen. Rereany as a cl ear
oi | 1 | H NVRrep8aonis dil@RCHRN 58 nM G3is-HE, phB7.6M002nMINacl. B8AM cdciB i dvp 1 H) .
;Z,' a;’ - ( E) 4ivln6f9, l%ﬁDMgCEfz' (%foérSA) a:lid I\_}Dak in%ngczatgli’adgedh%)%-%elZITEL(IésA pﬁte@at’ 0.9' 19 (s,
()-3- (& IBe i gggygélp%m M%,E’E:”m“’” iwetit e pliallgy LLveoe%chuBaté@wéng'gmaB- yl) )pro
pronitrilegdd MWRSof [P eCd t - BUlLl. I n hexanes
1.93 ni, 4,8 aﬁrq;olte%o e utnP%lrl]@‘ggls |“?§‘_6’%_{h8€)§?°a°n‘%" eb“ffsr.%ﬂén‘?wﬁ?‘°4. 83
mmol e) in H‘Fé’ PV 'Lf'j°fa:i-5°(9 bevinerspsum plhumisl igtheosamedetferddethic ogeh Se to a
sol uti on ofemperatues. t FloivitlgGhduBAtion usd watl 3 LAl B 3 tonitrile (
1.0 g, 4. 03.t{]‘r’ﬁgl &) ffn [rgry THE (15 nL)sqﬁé?sé{é%‘.“ e°‘s$¥h‘%?’§s§’°§£“é‘“sti rred
for 15 m n)‘" .r{an_u & yl oxybenzyl chloride ( 1.41 g, 6.05 mmle) was added
as 20 0 solid alia BH]-8K&F-10TR6D donmpelificasSvARRS c&,&em&&o&offgf]na%‘iedm n) then
was war nmed Y : in a t he, r tign was quenched wth
sat ur at ed aég}gcﬁ){tgg( ' @1 gn@ STT ?érdgﬂRT? BF was’ﬁ‘?} .mgtbbﬁb’-aé itipmet 3-8 AM(dx) |
dryi ng ( MyBBESKEFHYRHM: rHeiptates veenelintibagid forhl lerantagr Bmpstamife. Followmggel (20%
Et OAC/ hexamesatiGaihe wellewbre b A28 ,2,yellowoil: 1H
NVR (300 M) C Doy 8. 80 R ﬁa?%ﬁ%‘é"ﬁg‘g}g@%@é’ﬁgﬁ/g’%@& g icsgold” T 7 s
- 7.80 (m %9997. Y-to-well fashion, The papeptors pere(salubilized witl§0.93nl(0of 1%BDY) , 5. 10
(s, 2 Y, #d3be fouhd PHNSKEFL 109250 Rasldtdrmided b\ Biuid!scibbitlatidn ggua'&iﬁg with %’ 0.12
ridi

WSt ut | oritd s mf RekySefding g 60 el e o Coue i bui sc o

a 30 sol ut ¢fiipiensty. Nonspecific binding of [3H]-SK&F-107260 was determined in the presence of 2

Z3-(4-b - (Lent i mephyl sil yloxy) - 2- (pyri din-3
V1) or opi onb L e FUTR80 g s b Ehenl ok ol (Bt i o T3ty g ¢
30 min, thEoREBERIOBAL e dntaganist toi inkibiy S0%tbimsiing CE{WHESK&B- 16P80) Whe | ayers were
separ azted deidimined bpa@alinear, BYE 5quiRs cRsfRthe'bitthe Rhich gzéi ‘?‘g‘“ﬁ%@%&ﬁ)ﬂ?ﬁmur o

filtered t | u |j.ca.gel, and concentrate
title conpggﬁ'gg?’ 4@58%% g‘i‘/ﬁ' é“éssaclgt&mcewt%r)f e anpowist) Escalgtilated04 (M +
H) +. Thi s araerdingsd Cheng and Boisaff tduatién: Ky =10y (10HLIK ), GtfeledD and B were the VAR 2004

WO 01/ 1795 : 514 . .

Et hyl 4- { 4-%ﬁ%@%’ﬁgﬁﬁ%ﬁ%&g’%ﬁ?ﬁnﬁ95[-3997356?:-‘12178%5%58“1*?'?1&1 hyl
phosphonoacetate (0.70 m., 3.46 mMmmpte) was added dropwi se to a suspensi on
"of NaH (60% di spersion in mineral oil, 138 ng) 3.46 mole) in dry THF (5
mL) at RT. When gas evol ution ceased, a solution of .

2- (4- benzyl oxyphenyl )-1-(pyridin-3 5 yl)ethanone (ca. 1.73 mmole, inpure.
material from Preparation 10 (c)) in dry THF (5 nL} was added, and the

m xture was heated at reflux. After 18 hr, the m xture was cooled to RT,
guenched with saturated aqueous NH4Cl, and extracted with EtOAc (3x). The
conbi ned organics were dried (MyS04) and concentrated to afford crude title
conmpound: Ms (ES) me 374 (M+ H+. This material was used wi thout further
purification. 10 (e) Ethyl (}-4-(4-hydroxyphenyl)-3-(pyridin-3-yl)butanoate
A m xture of ethyl 4-(4-benzyl oxyphenyl)-3-(pyridin-3-yl)but-2-enoate (
1.73 mmole) and 10% Pd/C (200 ng) in EtOH ( 10 nL) was shaken under H2 (50
psi) on a Parr apparatus. After 4 hr, the mxture wa:, filtered through
celite and the filtrate was 15 concentrated. Flash chromatography on silica
gel (50% Et CAc/ hexanes) gave the inpure title conpound (327 ng) 66% over
three steps) as a yellowoil: M5 (ES) rn/e 286 (M+ H+. This material was
used wi thout further purification. Preparation 11 20 Preparation of ethyl
(S7-4-(4-h droxyphenyy-3-1pvridin-3=yl)butanoate (a) (4R

SS)-3,4-Dinmethyl -1-[(E)-3-(pyridin-3-yl)prop-2-enoyl]-5-phenylimdazolidin-
2 one 25 A solution of 3-bronopyridine (8.6 nL, 88.5 mmle)) (4R

SS) - 1-acryl oyl -3, 4 di net hyl - 5- phenyl i_r’g’od_azol idin-2-one ( 14.4 g) 59 mol e))
Pd(QAc)2 (662 ng) 2.95 mmole), P(o-tolyl)3 ( 1.80 g, 5.9 mmole), and
(i1-Pr)2NEt (22 nmL, 124 mmole) in dry DVF (300 nL) was degassed (3 X

vacuuni N2 purge) then heated to 110 C. After 2 hr the™m xture was cool ed
and poured into EtOAc. The resulting m xture was washed with H20 30 (3x),
and the conbi ned aqueous | ayers were back-extracted with Et OAc (2x). The
conbi ned organic |layers were dried over MgS04, filtered through a plug of

oy N - o v o a P~ A R o o




35 afford a second crop. The total yield of the title conpound was 17.53 g -
(92%: 1H NWR {400 MHz, CDC13) 8 8.48 - 8.85 (m 2 H)) 8.25 (d,gl_ﬂAg 265049
Hz, 1 H, 7.89 - 7.97 (m 1 H, -48 8 MAR 2004 WO 01/ 17959 PCT/ USCO Z4514
7.68 (d, wosuthsP Hz) 1 H, 7.15 - 7.38 (m 6 H)) 5.43 (d1Pch/ﬁ§6% 51I;,Iz) 1

:;1') )e gzgo ( I-VI i 02 pedfrrdd Chpn&ot%dggf t(ni? inv%ntli'gn’ haoe :ﬁ-ﬁafﬁgi’ty f]or f_hleit(P\onlé'c.Ztin receptor M5 (ES)

+, (4R,
5S) - 3, 4- Di ﬁ“é?‘w i T—g ?‘%’@)%&n (e4enirtoh grepishidagy 10:1.3Mopyaréfdired @myplohinisthaveoy | | - 55
phenyl i m daamwldf détivity oDgrearés tha 1obijon of 4-met hoxyphenyl nmagnesi um bromi de in
THF (0.33 M 495 ni, 163.5 mmole) was added dropwi se to a stirred
suspensi on of (4R

5S) - 3, 45 di et hyThd efficiey Df (he eoinpdund SoffbiIOPY Ao 6 LoribiRBR Wik, dazol i di n- 2

-one ( 17. 53, o le Br compl ex 14.1 g, 65.4 Mol e)) and
Znl 2 (-20. 9§‘§f'g%‘§%§cr§m% ey %éndﬁ%}v%%@?@%%amle Housejmer modelser 1 hr
t he reacti 6¢¢ Ve Paaeriidseti0ad 158 a8d 1,630 i6rfat dethilshdé Bkiccasdels NHA0OH and t he

m xture was stirred open to the air for 30 min. The m xture was diluted
wi th H20 and exa_gact ed with Et OAc (3x). The conbined organic |ayers were
dried over MySO4M&fidmelss#dich fellascare impndedising yeaywa imitakeescoprofitins net hy|

tent - bw yl invtdn, {ubiBpErovaa iihst@ithow @hede id G s QPtnis The solid
was coll ected .vvag(ﬁ%dli\;&vth \ ,BEgt and 15 d_rfed Lil%%eace(?g] Sﬁ%igl‘s]{h}rsateri al was
topy BP% ek

recrystal | V&Y nepsiad be fegdiby anpargat tothose shilled io Siepotund (19. 408
g, 80%: 1H NWR (400 MHz, CDC13) 8 8.72 (br s, 2 H, 7.50 (narrowm 1 H),
12 - 7.35 (m 4H), 6.97 - 7.03 (Mg.p2..09)) 6.94 (d, J =8.6 Hz, 2 H, 6.72
d, J=8. 6Hz, 2H), 5. 11 (d,J=8.4 Hz, 1Hj,3770-3.90(m 2H), 3. 70(s, 3H), 3.43-3.58
1H, 3.03-3.18(mM 1 H) 2.75- 2.95(mM 2 H) 2.71 (s, 3 H, 0.66

, 1= 66 5 Hz, 3PHd}on ndbledden cr 1 MR e at eithe

S) - 4- (4- meg hox :g?rfg ¥|£- 3- Eg')r_}tg%‘)ﬁ?'%% ﬁ,but 3%%‘%“5(@3‘%%‘%"05"5 *33% NaCEt

B O ( 180% 5100 MY eheitieal it are repatiedinprtsbes hiliion ¢ dgpmpelikfrom the

R bl ey N iy g R it w PR
enyl i m i gin- e (. 19, 4( 3. i ~ a .

‘Fl)'he %leact i %ﬁgéxt/ag_g? llgbpér?gd' l%‘glge? ’hcfu,ag?thlé'n' M%Lgﬁg H@Hblﬁ\ﬁ "cfl‘f%bg‘?tf‘udét"ed NH4C1

and ext r actatlehph tHPIE QR <(aR3rent Thre= troatbiliedicatesghaiNMR @ypling asestentdr i ed

(MyS049p angheszara @lésd DHcld el s! r in 1.1 Et OAc/ hexanes and
filtered, and .the fil trgt eIwas? flﬁﬁﬁgﬁ'g‘gﬁt&h@gégﬂdégp lug of silica gel ( 1:1

Et OAc/ hexaifd@geutesindimethy{spifoxide,and CI33IR if tetaadeuretiemethanol. dinfrived (IR) | € 30
conmpound ( $petia Were retorddd MSrafsiniNicH ¥@6deDand bardipdfiidns 48Qepdrted ifi¥drs) 8 8. 57

br 2 L{,0 1 7.17. - 7..55 m 1 6.95 (d, J = 8.6
I(-lz, Z) H)) .’f‘?é‘_”ﬁ%,’g G%zr)8%°°@%’? °i‘.“"€)‘i“ ysine ?}$°H°?Rf&y .>°2Ff‘r*§§ 3.75 (s, 3
H), 3.33 -iogiza@®n(tephniqued) Elemedtal froidjseswere p@formed eitherimyhalisdhr,by2. 85 (dd, J =
"13.7) o5 8 itati ; = OGny1 6 rmt 61 (d J = 15.6,
8.7 Lz")s 1 d|2|)E"'?"“ala.t %T?Ctgf’fﬁ%g'é:ggc'iwﬁ‘z‘?@s?w k}gl‘{ﬂé§)°gnﬁﬁ|%“%%5“'t ﬁf’*i'%“la.s' 35 - 49
8 MAR 2004H9RyepPrliing pYntapraraisemdarsuncorreptedetAly lemperatures are reported in

('S) - 4- (4- hyegreex Zetbiasn yAaldcH SiMiéd Gél GEBmYIE) Mtk MR 66 Bladl inan wﬁ; E'{' o
(S)-4-(4-net hox r}he %l%yg’gﬁg ridin-3-yl u%anoate, (9.25 g, 31 e) in
CH2cl2 ( 159° r‘%i‘%é 96a‘§ dB5f %/‘6%& . é{%ﬂé‘ﬁ’é R grayity chromatpgraphysvesspl e) was
aﬂded_, t hesrriied©LBor( RMétckjKietéipel rﬁomae)atlmaz&ém)cbaeﬂ gBD A riaBfidhland g,e{,;,gﬁvezl hr, i
the miag ur -~ C 0 to m ,_and neutralize
Wit h N?ng?wrﬁ"é’ér%@ﬁpt%?‘n&v’ga[ﬁ%“b8ﬁ%?%%’“w§§’°¥‘ﬁ°ﬁr\§%‘résd cﬁfﬁﬁ %ﬁm@& ite and the
filter padoqrmcwyh@wmeg sifipipgel phroMagtaphie suppagr & usApeaQDSidiRads drhe
aqueous | v 1M - [ A Gl avers were
queous | ayRide¥yaslyPadrvatde8 ity bdi I%PSa%S %%gﬁp%;ﬁgt{pgwgﬁhﬂgga %rg%rlf particles

dried (Ngsogﬁ)s %}r;g cog’gentrat ed | on silricagel ( 1.1
Et OAc/ hexaes) M2 By {Paes ¢Hamatographys bitileser §ojoga C ORS#RQ®1is e AR ( 400
MHz, 10 CDéht&hatBgriphicZsupfordand(isiglregibtereddrademdrk of MMC Eohiltd., Ryaid, sapar row m 1

7 = 7.8 49 H, 1.H, 6.78 (d, J =.8.5 Hr) 2. H: 6.64 (d, J
D) )(%1?3% gy pere (5‘Y5°“ér.d}"“@‘3‘“?“ﬁbC,hg%‘.%%@!’h@. %P%‘gnaﬂ‘ip 2. 92((dd)

J = 13.7, wgitetdd traderhirk ot &Bilton o 3RefaNeadhl) Cele®4s 4 flller ald composed,of 8. 7 Hz, 1
H, 1.13 (t, J =7.1 Hz, 3 H,; M5 (ES) me 286 (M+ H+. 15 Exanple 1
Preparation of ()-4-f 4-f 2-f 6-(nmethylam no)pvridin-2-yl

| -1-et hox~phenyl|-3-f 4(trifluoronethvl)phenyllbutanoic acid 20 a) Et hyl
()-4-(4-[2-[6-(met hyl am no) pyridin-2-yl]-1-ethoxy] phenyl]-3-[4{trifl uoronet
hyi ) phenyl ] but anoate Diisopropyl azodi;¢arboxylate (0.15 ni, 0.767 mmol e)
was added over 2 min to a solution of "ethyl
()-4-(4-hydroxyphenyl)-3-[4-(trifluoronethyl)phenyl]butanoate (270 ny,

0. 767 mml e), 6-(nethyl am no)-2-pyridyl ethanol ( 130 ng) 0.92 mmol e), and
25 tri phenyl phosphine (200 ng) 0.767 nmole) in anhydrous THF (5 nL) at 0 C
under N2. The yell ow solution was kept at 0 C for 10 mn) then was warned

o p———
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30 b)

(t)-4-[4-[2-[6-(Methyl am no) pyridin-2-yl]-1-ethoxy] phenyl]-3-[4(F MAR @@[ﬁome
t hyl ) phenyl J butanoic acid 1.0 N NaOH (8.2 nmi, 0.823 nmole) was added

dropwi se to a cooled (15 C solution of ethyl

()-4-[4- MO oBEL7P5%et hyl ami no) pyri di n-2-yl ] - 1- et hoxy] phenyl | PET{US0@24514
(trifluoropkiin.gaamat

the m xture was stirred ?’EAE ?iHQa? %%Q% @%tgad?ésu ﬁ%"’%l%qﬁfg\‘/ﬁs
concentr at §8°faﬁ°'vacuum and the residue was dissolved in H0 (5 n.). The pH
was adjusted to 5 wth t.0 N HC, alalln 150 8 MAR 2004 WO 01/ 17959

PCT/ US00/ 24514 precipitate was coI | ected, washed with small anpbunt of
water, and dried in vacuumat 60 C. The title conpound ( 120 ng, 64% was
obt ai nell aBreparauntof O-(fedtiplaménoh-Dobyribffethdns) M e 459 (M + H)+. Anal. Calcd for
C25H25FN203 ~ 0 85 H20: C, 63.38; H 5.68; N, 5.91. Found: C, 63.23; H,
5.41; N, 5.73. 5 Exanple 2 Preparation of

f)-4-f4- fZa)[%'(‘P'ﬁ'fﬂuWVmbqnmlapmw-dfmc-oﬁnql | - 1- et ho~ Iphenvl | - 3-f4-f| Nmet hy~

N- nhen) r | am no) | t ci.d 10 ) Met hyi
()-3-[4- [(I\I—rretﬁ%fﬂ?%}%fz a}"’ﬁ‘*@ ?"‘)7"@{;’1?% %] '@"‘ g“’%d' ‘["’S/'P‘j‘ 4- (4hydr oxyphen
yl ) but anoatigaragnatg ( g%)}fﬁg n{ljtfolqm ﬁyQClz( 00 mL) was concentrated on the rotavap at

() - 3- [ ¥ cashwy ¥ndlthS redfidOresidnd/ s afiolvéd t[o(r@@feton the rotayap at 50 50 e unde(
I -

but yI bony!| b Pr) 2NE
(0.1 i oraBa AR B W bRt g et i hoones mEy amccbree. -
N- et hy| anthtduglesiliéy @26(hetane OfolGweting 20p% Bmd:mex% (Contdatratiéhefofd @iele BPFFH

382 t t trated. Th

oot dug, wariboRtef e Blaubihialed &a)igh Mok b eH stdall S ERRER CI5 (5 x 0

m.). The c%l"ﬁe&H Etﬁ?ScQMHy&ECI@ENHfd &e 83z, INSDA) - 1.65 trerad), and

concengsr at@gb(dZﬁ-ﬂsq-{zab?zQIﬁglgqﬁl\g@& g'I-ﬁSIQILS‘(Eg)&@ﬂ}hMHqI b qoxane ( 10
e

m.) at RT. After 18 hr e mixture was concentr at resr
chromat ographed on silica gel (75% Et OAc/ hexanes) to give the t|tIe

conpound (b)mﬁtengautwcﬂbommgglaﬁxﬁme:ﬂéﬁlﬁ,m nated with

b t anmet hyl M+ |-17+. 25 b) Methy
(I)S(pfz ([age (ey ﬁ Z’nﬁgr‘m"é“"?lggaﬁ%fﬂ(’)m‘_‘Plé} 5 %Jérﬂg)wn%g‘mse(vew met hyl - Nph

enyl am no)'@'&ﬂ%@ﬁg}m}mpf Q(tsxtd!mxy@:lydn)']ahunoa-rﬁqaéama(lm omﬂmomaﬂu car boxyl at e

0.15
g) 3- [ﬂjL[ l%&nﬁt%@mﬁgﬁoﬁgﬂ?g)o#%ggggﬁkﬁh@éﬁ m]zcisgttqg 2 {fopl ‘ﬁatfr4hydroxyphen

yl ) but anoan“&!’)( e tcmjf temperpturaFgsety 35 8C( hg&semrpwupn Badoybsideg) the bavhol (1 |
3 30 ny) Owalet bammae)e)m@adaﬁm@heawnmmaméaqo (;urJaQﬁTmﬁePe 4, femaﬁé ok
e Da

CH2C12 (2 t

war ned. ( Af)?g?r’w %xrﬁ R goumg}?'ﬁ? gzgw&%ﬂ@gﬁi"f"a"t"g Wtﬁﬁmﬂ Ee0o@ §S§9 las

chr onat ogriisiteaibioed eredniciayege e 568helisequentialyasih H;30 (2 xT3 mDy4nd®eiaé ai ni ng t he
duct t 2 t ted

Wth tri EﬁZﬁ;}‘?%R%?‘“’f(ﬁ"eg@?ﬁ Shd¥olfeakiifn ‘*n#*?%%&%r@%@s uttogtepned

2004 WO 01PnFHigs gel bish Etihc/hexanesy, The title compound (13.01 g, 78%) was obtained as a

() - 4- (4- [ Zaiqtly ﬁeMatvmﬂl el NIOIRA(ZS0 WHY; énczi s h-sathpeyl ﬁb% |k 13_,# F‘L(N phenyl

met byl () 9 636 RoT ¥k KB Lisls arw%fa”"'mwssm M (58 me 225 (

et hoxy] phengil*] - 3- [4 [ (N- et hyl - N- phenyl am no)car bonyl ] -1, 3- oxazol - 2-yl )]but
anoat ¢S (322 ng) in 1:1 THFIH20 (2 nm) at RT was added 1.0 N LiCOH (0.35
m., 0.35 mmole).

-32-



After 18 hr the mxture was acidified to pH 6 using 10% HCl then Ws
concentrated to dryness. The residue was purified by reverse-pha& AR-RGD4
(gradient: 10-80% CH3CN H20 containing 0.1 % TFA). The fractions containing-
t he product were conbined and concentrated to renove CH3CN. The resulting
aqueous Y178 was | yophilized to give 10 the title comRETAISHPRIIAY, 29%

over 3 st eps)Etag-64(MhRibue iofs M ek + H+. Anal. Calcd for
WES X x%ﬂ*ﬂoﬂ%}:ﬁ@gﬁ@%@ ﬁﬁééﬁafémeFound: C 54.17; H,

C2gH3pN405 ~ 1. j_i) TFA: C, 54. 10 -

4.50; N, 7.52. *&4 ¥asprapgres a3 spdesaragh from diisppropytamige (196t hisl BAilA0

p, 3rridin- thamtblb}z!ndetSFvaBmJnaﬂhdxkneB(Jﬂrap,r PRasi ,ﬁl,—ngiéyilnld%afgp%bln-m]): 3-oxazol -2
, 911- but an@,t s%ﬁlhgn% 5 I\/Ef §¥| -78° a soluti 0.

() - 3-[ 4- (morphol i ne 4239 E4r Ry F padia spiygion pER-[er | - 4- (420

hydr oxy phehytoxirathenpdmehylaniaokebistliner 1@ 1 gefotBelmmole) in dry THF (46 mL) was

-3-[4- - | =22 %] .4 ] 4- ,
buty1 oxycar ot e jbu i 8 (IHER iy ws wsd ey T oPrp e

but yl oxycar bonyl )oxy] p en%/ri1
(0.1 b, 0s39Btidpasstiredi-1&fiGhior { Dmi theh diethyl darbomtesp G 102 i)l ne (0. 05
l% | e) at

mL, 0.56 Wk edded Fa - Flfred soudt; i GgB 2 l.11
RT. After 18 glr thgmnyw m@"’é%i‘}@g%??gt ?ﬁ%e%r g'g?g'ﬁ%q'{ﬁﬁ@e aken up
in 10% HO “ih&alruaisd S0 s niTheymistire was Warmed20 +51°§ andéwractedrbi ned

or gani ¢0| ayéthE:Gse ¢ 7dmilo cheaweath A¥pBM 2 f i00RLE OFhe i . The above
residue vweg,di.559h\%ed Q§04 NeJ—iO |g§é‘i‘3€@ne )? 10%%bﬁg?8§%552%§gr 18 hr the
M xture was Coneent o edo Thined GYigha) CORrIHaESy y yellow oif was gei  (
100% 30 Et cieinatgraphedenisiica el (159 E@mhenshes) th2Bordthe 88onddurt @b9a6 0i | 1 1
H NVR (300744 . Q 7 = 6.6 H_ °6.70 (d,
6. 6 e 5yt Sl ol ek G g 85l e St g ()
H . b) Met Hp41H)4.19(e,J=7.1Hz, 2H),3.77 (s, 2H), 338 (s, 3 H), 1.27 (t, ] = 7.1 Hz, 3 H),

(=) - 418 4- [ 31 (59 BB{MS (BSYne RYS 1‘1@&'1{)2: yl) - 1-et hoxy] phenyl ] - 3-[ 4- (nor phol i n- 4
35 yl)carbonyl]-1, 3-oxazol -2-yl)] butanoate Diisopropyl azodi carboxyl ate
(0.13 nL, 0.66 mmol e) was added to a solution of nethyl

() - 3- [ 4- (ndr pii@ér-Burbxydajboay sty lamiho B2-pyadMthadoly | J- 4- (4- hydr oxyphenyl ) but an
te -52 8 MA 14795 / | 24514 2. ny, 0.37 le),

6 (met hyl an no) ~sonth 313 S HBHERTHE R ot 1 mele) whsgodia Vapmac toa

t ri pheny| pHiseegselpdon of etgl-Gri(rerobigox yoanbbmeyl) methyQithiGa122-p fridylacetate (§9Tg, The
i xt e t . After 1 t.h

Tt ur & v pepiart th by 86T T Sndh ardt, Tl PR s el vin Parett e g

( 100% Et GRAFHIuxmitial exptherm), Aftarif hgt reflax.sherreactionwasgealedtodErandat ed to gi ve

the title cimsfpiuquindiRd with)vate (S0HLINAE chixtiatews'eh RGN NEDARI N Q) de: VB

ES) mle 5 + H) + . , .
E ) - 21- [ 4-e[ 2‘9’?66%?’%?&%%%%?}1‘? it boing, dfied (NapiQ4), ppheasssntratsd 4- ( or phol i n- 4
yl ) car bonyPyrificatipndyflagh chromatpgriphyansilica aeli(85% EidAchexant) falome afle Met hyl

() - 4- [ %5 [ Zednfrolld 3YJ6 @BV al ctbaloi -
et hoxy] phencflrﬁ’ frﬁg‘%l nmor holaicgﬂglglﬁgpé%ﬁw ]N-ﬂfifz,’é:-%cs'gé)zsoryz(f?fIz}l]‘)bﬁr?ﬁnoate
(94 ny, 0.1 migiHy 1 4011t 2y 339 (s 3 Ho3.00uét, 2R, WedS (a1 @dBHIMS. (BSNmlei OH ( 0. 25
m.) 0.25 nmmal2eM +Mhter 18 hr the mixture was acidified to pH 6 using 10%
HCl then was concentrated to dryness. The residue was purified by
reverse-phase HPLC (gradient: 15-35% CH3CNVH20 I 5 containing 0.1 % TFA). .
The fract i 9ns(dehylamimoRg-pytidylanaduct were conbi ned and concentrated to
r enov CN. TReekesul il Qu ol.ut.i.on | yophilized to give the
e Somound 15 bl 8Oy B SRt nal a0l b Twemotysen o 05
(M + H) +. 3dded 2 sotgiop @f #25 HOLX6disxang O90'mLD), The TdadtiorGyassfrrddat rkdm 4. 78; N)
7.87. FoungmpéeatudtSoLBh 1 EvolNion 4 4 Pr i on of

et o Sl Erefiion s dpsef e fhch o odc B R

()-4-f4-f21-.f ‘%@?t vl mnoq)‘gyrldl n- 2- vl 0 _ PP¥ret hyl - N- f
2. 2. 2-tri f HGSFEUELRS Itefyiroshieade sl solidifiedingdgrvaghury. Xhe split wesdissotveddi d 25 a)
Met hyl NaCl-saturated 1.0 N NaOH solution (75 mL), and the solution was extracted wfth3Et80 (2

)-3-(&[1[ ls N-(2..2 2-trifluoroethyl)am no]carbonyl]- xazol - 2-yl ]
4- ( 4- hfygdr o%déﬁé% Bii ﬁé“é?%%%“tz UBIRC layery,yvere i“éﬁﬁ%fw‘%'lw{ dried (Nap504), and

() - 3- [ 4- canohesnirated ®-affoedztbe tide ydmipodnd @ [2(d, 85%) as a waxy solid: 1H NMR (400

but yl oxycar bonyl ) oxy] phenyl ] but anoate (150 ng) 0.37 mole), (i-Pr)2NEt (0.1
m.) 0.56 30 nmole), pyridine (0.09 nL) 1.11 mmole), and

N-net hyl -N-(2, 2, 2-trifl uoroethyl)am ne
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hydrochl oride (84 ng, 0.56 mmle) in dry DMVF (2 nL) was added BPFFH (382
my, |.11 mmolb) at RT. After 18 hr the m xture was concentrated.§ MAR 2004
resi due was taken up in 10% HC( (20 nL) and extracted with CH2Cl2 (3 x 20
m.). The conbined organic |ayers were dried over MyS04, filtered) and
concent r WOHY/17%38 The above residue was dissolved in 4 N HecTiusesizasxane ( 10
m.) at RT.MBAEtEwciiBs hpyh X R 0 trated. The resi due was

chr omat ogrlaghg(g ?#3? [ Eté?ggdﬁg g%%_\l@%ﬁ ’ pﬁg%l\?ﬂ%d'z'ﬁ)%% bH). £76350r s.

PCT/ USCO 2451 4 B oAED Hellfelsy 5.2 blzgh U 2tHe(t, RiH) MSABSpRLNG3 (RO8H) as a
clear oil contam nated with bis(pentanethylene)urea. The oil was used in
the next step without further purification. b) Methyi

()-4-[4-[2- (6-met hyl ani nopyri di n- 2Bsgparationgk hoxy] phenyl ] - 3- [ 4- [ [ N- et hyl - N5
(2,2,25trifluoroethyl)ani no] carbonyl]-1, 3-oxazol - 2-yl )] but anoat e

Ot ol nop ErerAfafloh 6B b Wy 13- dibhunyridln 2 W) Shaney - L0 & Soruton

()-3-[4-[[N-nmethyl -N-(2,2,2-trifluoroethyl)am no] carbonyl]-1, 3-oxazol - 2-yl ]
- 4- (4hydr axyn(Eeniib) iRl {298 ny, 0.37 mole),

6- (et hyl am noh_— 2-pyridyl'ethanol ( 113 ng) 0.74 mmole)) and

t ri phenyl phospHiofe°{temofiigamigopyaidimet?4)2 g, nMeHRGH E{N (6Y 3&iL, Q 24R01§.  The

m xt une wasCHbClowel) was added it o h,war med. After hr the

mi xt ure tﬁiﬂ\?ﬁgql&gt ed adr?d t h@?‘g‘g‘?%gﬁg@’é% etdé‘é"rwdf?r?éajagnTQ? lica gel
(40% Et OAC ’ﬁexanesg Wad 1o waTm iR T asthe bath Warmede AfteniBibrtthevaieure sacent r at ed t o
give the filtered Tamfguandag wished seghertially #ith BBORE 5wy biy &EMQ&&X#@B? gphi ne

i de: M5 W et 15
8“- 4-e[ 4-[ 5? ![%2)( 'ir\mxtb'?hg%gd}rﬁﬁ %‘f%@)f”&‘l ‘F%’-“E‘-C'%'FF‘? poder FresAdPRRssIFE To give the file\- met hyl - N
-{2, 2, 2t r FYTRASPDEER BI 03 modrceff-whit bdlidl | B-NMRZB00 RiEY| EDOMS 882 ¢masi d To a

sol ut i®Hn #, soet(byd, 1 @) A7d ¢, 1 3n(P ' ridi-2:-yl -1

et hoxy] phggl‘yl ] -(3- [ 4- [)[ N7- n(iq [ﬁ?f)fﬁ’?@@%%??ﬁ%&b%ﬁ%@m‘ﬂ%ﬁ%m bonyl ] -1, 3-
oxazol - 2207yl )j butanoate ( 115 ng) 0.22 mmole) in 1:1 THF/ H20 (2 nm) at RT .
was added 1.0 N LiOH (0.32 nL) 0.32 mmole). After 18 hr the rnixture was

aci di fi edybQ. p ' % HCl :ﬂl&len s concentrated to dryness. The

resi due was puﬁiwggh%dgﬂgevpé?s%@ &é@%%@"(‘@?&&r@% contginig ImmiRiEN H20

cont ai ni nB“Ghelm%mltﬁ)P}lm'HneughrfaUIsbdrn&cﬁanhab.ni ng the product were conbined
and cancentrated to renmove CH3CN. The resulting aqueous sol ution was 25

| yophi |l i zed ive the title conpound (42 ng, 37% over 3 steps) as a white
sol i d: I\/s‘%(%@Vﬁ?ﬁa‘%’ézf%mnﬂlmarbommdm| cd for C25H27F3N405 ~ 1.4 TFA: C)
49.09; H) 4.21To MBoliiod4f 266116y larhihoftPridiRe (17:8 £ 1bSmnldie) §i &9 TrEAIY © 5 30

Prepar at i fodsp o 4-1, . 4-F 2-f L
6- ( ﬁet hvl ‘gfrlﬁ %6 dpy(% Va a_r‘m’?%"- ‘V?‘i‘f?-étl‘ﬁ 80yt 93viB heranes3 10Q mlLt 250fmmeles) onet h~l ) t hi azo
|( ) 2;1y§|15]4bt11‘§ anzfg:ﬁﬁﬁzmm_) Afer Rt DMF2(21 mL, 275 mmoles) was adde] dr%p“[/iie?)%ver 30

; idj.n-2- - 1: et hox enyl]-3- _
(trifluorometh I)t%j s el hm‘ﬁ%ﬁ%““ﬁff’% | ARebif brahomisprat e (0. 14
m., 0.71 ‘ﬁ?fgﬂ“@‘%éhv%&"*aif&%e{ 4aCE@0Q mLyrand theresultitls mixture was extracted ‘
()-3-[4- (it EdOMr(elmt)anﬂ_).tm%mbi&awa%%%ﬁﬁmmg)fw;gnraoate ( 123 nyg,

0.37 -54 Congenﬁ?%_%%%?ﬁt i 1/ 17959 P

6- (et hyl am no 185 0REYnd 3538 Lygixuge With Rrfpivelpylaminb)pyridine
~ tri phenyl @hak pii NMR((30BBHGTDAIY 6 1095k1t)s, | H),Gr5Gs 1 fg)?s.g%kmfif 1-118 8@y The
. er

m Xt wpe 523 P t t 3 he war. e t hi t he
m xt ure ﬁ cgncen r’é?igé\ﬁ%n ?ﬁﬁ%@f‘%&g&&s Bt ographed on silica gel

(40% Et OAc in. 1:1 toluene/ hexanes). Fractions containin; 5 the product were
BLADy Lé“g" T BbUprbdefurt Wy RpERIANR- forifipBRuind BBSHEL W Fimoles) " " e91ee
()-4-(4-1'2 Eg?‘ﬁﬂé‘ﬁﬁ%%lm the jitky farepondasd 411 mixsuieowish) Phenyl |- 3-[4(tri | uor omet
hyl') t hi azpivai@ylginiholpytigine{z ggci d 10 To a sol ution of methyl

() -4-fs4-[2-(6-nmethyl am nopyridin-2-yl)-1

et hoxy] phenyl ]-3-(4-{trifluoronethyl)thiazol-2-yl]butanoate ( 114 ng, 0.24
ol e) i 1f) £-Amifer3-pizidinearbdxpldaliyd®T was added 1.0 N LiOH (0.36 nL) Q 36

mol e). After &84dY. (4 ' re was acjdified to pH 6 using 10% HCl. The
resulting solid \/vas(Pt(l:J(%l yemgﬁao 3 \Q%Hefarrl&?’ﬁ “Yéﬁégemi%abi"r?a)a@eo at 50 C to
give the title conpound (43 ng) 42 %9 as a white 15 solid: M5 (ES) me 466
{M+ H+. Anal. Calcd for C22H22F3N3_0§§_~ 0.2H20: C, 56.33; H, 4.81; N,
8.96. Found: C, 56.34; H 4.69; N 8.883.



xa le 6 20 Preparation of :
f)-4-f4-f2-(6-nmet~l am nopyridin-2-vl)-1-etho~l ~h_enyl | - 3-(5net hyl iy | - 2-
vl )butanoi c acid a) Methyl rﬁ/ W{R %m' .
(t)-4- [4&3 {/g %&;t hyl am nopyri di n-2-yl ) - 1 et hoxy] phenyl ] - 3- (5- et hyl t hi azol
2-y1) but R (TA Di i sopropyl azodi carboxylate (0.25 ni, 1ECBUSGRKSE was
added to adiseriyrerin B dhHE! (508ily) and the solution was heated to reflux. After 18 hr the

4-{ 4- hydy th ut t 249 0. 85
Orortay &Y foasunneasdls SCaPAE UL BB sy Y05 kg B

tri phenyl pAYSHH SHB’“PBS’BS ¢igracted w8h Bt xui@O'ﬁHNET&ECMBmaiorQanCe layd#e M xture

was al | O\I\Ied/eieQinw(Mg$©4)ﬂEl c%ﬁcént}gte@%t%\ﬁ% f % mrfgc%m’g t‘@{ﬂ’éfﬂ f‘#l% qg' éf(t l(Jgg%was

concen'g_'at e%da]tg BIHESfJ'gue was ¢

Et OAc/ CHCL3Y “EPREP;S %@%&Hm@%ﬂﬁ@&cﬁ (el ), Gamcmnt Hat7e8) (9 Qi ve

the title ¢ohpcndr¢,38H, 60 (BIWRAMIEseH/eM M L phenyl phosphi ne oxide): M
(ES) rule 426 (M + H)+. b)

()-4-[4-]2-(6-Mthyl am nopyridin-2-yl)-1-et hoxy)phenyl]-3-(5-methylthiazol -
35 yl ) but @n&iMetaciléd-mphthysdiheit i on of net hyl

2
2-(6- h h yl] hyl t hi | -
0 L2 o o eias A R BT L

yl )but anoat e E}Sé’o 85 mmwég
QL 1795Y GP i3 was daunﬁed(mgxzmmmm) (heﬁuﬁamm}e&uaﬁam e). After

18 hr the st Uk ert8%r B inlkiteahsc 0g.30%.5d, then concentrated to
dryness. g’h r esi d e was, chr ongt o ?lgﬂq{(}ug?\m%ﬁ d/§°'bc§?tra(‘ 5&65 £olugPve the

title conpOtHiA Ry )?Bls'ﬁlﬁﬁvg%léﬁqﬂa‘(ePI'?/hﬁ’@ﬂe%g%edhehtléZCthem(185@ 6&6) nle
412 (M + H)verBAQIaDasz(ﬁadrmtlsﬂmqreu@MM:ﬁmﬁ RY3d0 M. ¢ gteagjag t th} 38; N,
ion

(QSZO - Four?uoo&ozﬁén;?o (rﬁ %ﬁhggoés'\%'@ régﬁsEX)gg{englﬁéMy'de 1 8- napht hyridi n-710

yl _ etRoxv phenvl | butanoic acid (a) Ethyl

(S)-3-(3- fdy LoMemyLs 8 l7)s-derdfal 2 et rahydro- 1, 8- napht hyri di n-2yl)eth
oxy] phenyl | but an?)ate Di i sr{)ré’ro rﬁﬁa&thﬁpggrgboxyl ate (0.20 nL, 1.0 mmol e) was

added dr opwi se 2 guxurgnf gﬁ‘l“ﬁlﬂldﬁ -Raphtytidine (18.5 g, 128 mmole), 10% Pd/C (5
(S)-3-(3- fdndahsseml&ewm(lée &fb wgm&%@&w h{%}ggé{lgg;ﬁzoﬁ %? s%f g“mnlgl) Y.

2(5678 ﬁgeﬁgpydro thyt{l di n- 2-

and tri phenyl phosplimeé e?‘ﬁ?‘ redhrgugh s émﬁhﬁ!}@‘rmdsvai'wﬁshﬂ rrL) at RT.
Aft er 208 Hqueht@llwemhtabmiumﬁsOH@m:Wcathﬁﬁ% W och&alrale 5’% @sh

chr omat ogr Et 20/ Q af uretltle
coﬂpoundgg;%gg&gtﬂggl/géﬁ%%s% 5?1%’% ﬂl(:IW/F 5??}2’1—&HNMR| 300MHBzysed wit hout
further p qla)zg‘{.p%, fﬂ)SHz 1 H), 634(d J=7.5Hz, 1 H), 4.80 (brs, 1 H), 3.38 (m, 2

H),
S)-3-(3-BlM 3 S h ht hyri di n- 2yl ) et h
(()xg/] ph((anyl ] bgrgﬁg?gwa%(f?%ﬂé[%m 2ﬁ) 7M§1}%§3ﬁ_/§ %éj% %le g?pwasy;hdiag tg Zae

solution of ethyl (S)-3-(3 25

f: ijgr é@herﬁyLz)lv(mhy[lzs-@m(nﬁo@czrbsn)txps safsy:d&%afg& %ﬂ%&ﬂ})‘lﬁin i nh2 yl') et hoxy] phen
ut anoat e in THF nL and the m xture was

Keat ed at 50 %%Afstggporgg{%m@{ﬂﬁl §|}‘h7>§f'ﬁtfﬁ' ygies!- %gﬁﬂhélﬁ'“fjﬂeﬁ@ﬁ Bgil8tidified to

pH 6 wi t h ™) 2ae dbies-tuol dicarbopate (4. 7|41g) ZOEaﬁmaBﬂﬁdirﬁmHFt(m AL)dWree Was

stirred vinwgoadaes LMDRS1 n filtration, washed
¥ éghhéiut‘ﬂ%‘ig” edﬁﬁn v'acug‘"& fé) ORWise, 3Qmip afier; he 30

W th Hzonér&fh and Et 20 (2x
title co girion way qemyp ?ﬁéhmrggn(rwas qyenched\with sai@ated INH 401 (MﬂZ)?m303 ' 2 25
HOl: 8 GexubiedMinOAL (0 560 42). TiRubilbinkd offfhnif Kyetsiven it (g §§4)4 -

MAR 2004 PCT/ 24514 Exarrp paration
6- (et hvl %%&%{n@é@u GC%' ﬁpﬁ?ﬁ'ﬁp hAojurm ghsgrpateraphy oplsjlisagel¢0% aci d 5

(a) Ethyl EtOAc/hexanes) gave the tltle compound (323 , 83%) as a light yellow oil: 1H N]\éR
()= 4-14- [ 2sobSukRisobam 2P LA ;. 3 ) 4 81 LOYLLREIY - 354 PYoh Ly 3y1) butan

H), 2.65-2.75 (m, 2 H), 2.48 (s, 3 H), 1.83 - 1.98 (m, 2 H), 1.52 (s, 9 H); MS (ES) m/e 249
35 M+H™*
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According to the procedure of Exanple 7 (a), except substituting ethyl

4- (4hydr oxyphenyl ) -3-(pyridin-3-yl)butanoate (327 ng inpure) 1. GSMWUQQ
for the ethyl (S)10 3-(3-fluorophenyl)-4-(4-hydroxyphenyl) but anoat e,
substituting 6-(nethylam no)-2 pyridylethanol (210 ng, 1.38 nmole) for the
2- (5, 6, 7W@ Q&79¥hydr o- 1, 8- napht hyri di n-2-yl ) 1- et hanol ) thecu‘ﬂ.tsbm‘tsmrpound

was prepar &dEag! [ar(tarmmrx@carbd bts, GOT &Et@@hﬁi% i §-daBhth P¥MiRg- yfl aé’e‘é

chr omat ogr aphy %1&%6] t1Oca él Eﬂ&@gﬁ %S i ?‘M

material was used®W LHBH Fiﬂ’P FmB‘ﬁ £{ Bt 18mme (“b‘BWTHF(z mL)a
() - 4- [ 4- [ 2°Q Gayaddechy-Bah-R A pylieiaties-125 Injle Bbowiydodd) @opwlise3-AfRYy 15 &ind- 3- yI ) but
anoi ¢ aci dthfs sgl[uwottvmdﬁgﬂ é%d?%z) to%'so timl eI}leMBlSS ﬁgg%dtog()gca%ogﬁg Utél %n of

t hyl
(erre%/hyl( mi B3 B -weptiyrifiee K3/4, d B myriole) 3nd digthiyldiarboBatg (96 R bt e (1. 15

mol e) in %&oﬁﬁﬁ(d’r’?@}l@%ﬁﬁ-&uﬁ% th%mémrﬁt léth?ﬁt,%d%gﬁ,g%b After 18

hr the reaction s _cool ed aC|d| I e o aqueous

HCl . The nf¥#FENHAS! X F’&bt“@ﬂ“%‘? RTC}‘EPS"E%Q)WI%E@-‘%CY@ xéd9fbilnedhor gani ¢

| ayers wer @ntbineddrgaMa SRefdctsansle a9Rq soa)t filered 8 d EGRbAHRdWREe GRARIRT OOr aphed
on a C 18 Bond- Elut.e col ur’mlngal Cl\l1 2,21 Tge fractlons contal ning the
product wef'8>PSol&d LY{rie, e rty a(?P‘ch’\V/ﬁr?‘ﬁ t@aye; e fitls sompaynd (435285 1925n35 ned

or gani o | azyml‘s yelemeoit r IHENMR\GSDMIHZza@BCR) B A 85 t(d, dt=e715 HEhEH), 896l (d,iirgy.s0l i d was
taken up i d x h tracts were

it scar dod. DY kﬁg;u%%r s Jofmatos 12 G I2-|H-6§ E S LG w th G 3
(3x). The YOMMSHES wfeg2hiM 4+ HYfers were dried (I\/gSO4) and concentrated to
afford the title corrpound (51 rrg) 119 as a vvhlte SO|Id 1H NVR (300 MHz)

CD013)8832(&\8%I-R J =287 7. 1 H), 7.38 - 7.46
(m 1 H) %82 1{{1 R§ °*"°9 aé)"a 3@0%2 of filethyl 63@08%}6 wsens lmhepnadlﬂi Jbubthe) )

6. 68( d15] =Smétbtial M PurGerbgiciod @t iRthkladxt btep) , 6. 37(d, J=8.7 Hz, 1 H), 4. 15-4.30(m
2H), 3.39-3.52(m 1 H), 2. 98-3.20(m 3H), 2. 85(s, 3H), 2. 80(dd, J=13. 7, 8.9 Hz, 1

H) 2.68 (dd, J = 15.1, 8.3 Hz) 1 H), 2.59 (dd, J = 15.1, 6.7 Hz, 1 H; M
(ES) e 3922-(3-%8{Tewahydreal S-ngpthyddingd-yl[E23H@60303 ' 1.3 HCl: C, 62.95; H,

6.04; N 9.57. 9 HE@ut:ogof &ﬁqug (ér abulﬁé%&zrl) I§1)6 798 ftkahyded-1,8- n%p%%d%nooél Vo

+. This

01/ 179S9 PCT/ USOQ' 74 repar at
(S) - 4- f 4- FDYHaseRIRdF &#QWHWM ﬁ?‘b@hb%\ﬂ%WéﬁﬂﬂﬂFd@%ﬂPMWB

vl ) butz@noi THR &5 anl5 16@nmiote)ydnd the resultmg mixture was heated to reflux. After 18 hr, the

§/|S§ bﬂt gﬁo[%ﬂ Luf]el socﬁ?’iég?nb pé%’gﬁy %@WF%&Y&?Q h@%li%‘éﬁé;’l‘gv:ﬁge gdded

dropwi se tmwixturgwhisxirattecbWwitieE(QAC (3 x 500'mL). The combined organic extracts were
(S)-4- (4 e oeRbenHhdred aé@yanbﬁh?%ﬁ gidel RALAAGA L], 455 . 331 mole), 10

6- (et hyl am no) - yr| hano , and
. triphenyl phosphT}H‘é‘ evelreﬁdw Wi dEQOI@dMHeFIZ (ﬁO%WIWdTQJG@ splypiog wagalded ) at 0O

tCh The75mt XctNII-R’:l\i\ﬁ&xoﬁdnE@l’Emd?E)g»ldW% ﬁf‘tﬁh'lo ﬁéraglrmﬁnﬂﬁx?@wmoﬂﬁﬂtrat@té fifter 1ﬁ gr
e reaction was concentrated an e .resi due was r gmat ogr aphed on
silica gel™ %Rféii‘-‘fﬁ- § repidue watirkenspdy a d%%??f’t‘#}gﬁﬁq 6‘1“!{?@6nd (9.2

g, 66% asNaaCl\ﬂ(XboLu)sanyiekﬂranwdmxih CHYEINIR FOOGAL)MThE cGiRGing) or§ar3c &drabesld, J 15 =

4.8, 1.6 13 -
7.21 (m Z@m il @I&{%?fﬁ‘g”gkﬁ'aﬁ °g‘é‘t%"? %‘d{’b’%"“@ﬁé‘;‘fﬁf“%ﬁgﬁ%‘?“b‘e YF% Hz) 1
H) , 6. 24(d, tskeaurlwiszolaﬁﬁ ;LY andP6% torraig agiy 130 mwlesnv@@a(lded djopwisg, O‘h¢-lz) 2 H,
?ngJ 394 0r5suﬁtmg slidivas e%uéaecrb ﬂf}§ndn%dkvamd w%h%‘i éEZx 0y an'!g 4, )lg 5739
7.8 Hz 1 ‘Fﬁsqzséd*/%}r%‘ad “3"’“‘"&8‘5 hONé*‘aé)fF&')d S&tumsd 1Gg3 )3n¢t$115 6, 9.0 20
Hz, 1 H), shlutibn (vas exirasted with B2,CB (Bl 300/ML) EShe é’drﬁbu‘)&&br%d\ﬁc"éxﬁ'ic"ts wérR)

(S) 4[4[ i et h n r|d|n3yl)but
anoi ¢ aci défhm(ﬁt e §"%r%/ 3@'%&8?‘%’)‘]‘ %af;d‘%fg t‘%g‘!ﬁ |on of et hyl
(S)-4-[4-[>npexsl (11.1¢ 48% over 4 steps) as a yellow solid. HNMR(300MHZ CDCl 3) &
(methyj5am Lgi Xyl y Fyhe A )bu (9.2 g
22 mmol e) T?@ly{)xgr?g-lhlz—&%b]@iﬁ@ ) 9'3?—& ”[P?SJO&YthPﬁrj;”? ”% %%Ra%ﬁls

After 18 htJ0 ¢t} é&@ﬂmo%mseﬁ%mlmwmam di fied vvlth 10% HCl (25 n),
and concentrated to 113 volune to precipitate a gum The supernatant was
decanted and the gumwas partitioned between H20 and CHCl 3. The | ayers were
separated and t he aqueous |ayer was extracted with 30 CHC13 (3x). The

combi ned organic |ayers were dried (Myg04)and concentrated, and the residue
was taken up in H20 and 2 M NaOH (30 nL). The solution was washed with Et20
(3x), and the Et20 extracts were di scarded. The aqueous sol ution was
acidified with 10% HC (50 nL), concentrated to 113 vol une, and extracted
with CHO 3 (3x). The organic |ayers were conbi ned, dried (MyS04), and
concentrated to | eave a foam This foamwas 35 taken up in CH2Cl12) and the



-58 8 MAR 20p4 WD 01/17959 PCT/ US00/ 24514 8.21 (d. J = 1.7 Hz, 1 507.68
(narrown) 1 H), 7.48 (dd, J = 8.5, 7.3 Hz, 1 H), 7.30 (dd, J =87 M\ 04
Hz, 1 H, 6.91 (d, J =86 H) 2 H), 6.72 (d, J =8.6 Hz) 2 H) 6.56 (d) J -
=7.3 H, 1 H, 6.44 (d) J =8.5H, 1 H, 4.20 (t, J =6.6 Hz, 2 , 3.3l
- 3.42 (WP 01119)59 3.02 (t, J =6.6 Hz) 2 H), 2.97 (dd, J =PeBUSYOHSH 1z 1
H, 2.87 (s, 3 H, 2.77 (dd, J =13 & Hz, 1 H, 5 2.7 (dd, J = 15.6)
6.4 Hz, 1 H), 2.62 (dd) J = 15.6, sr—eg“'rﬁz—(’&l H: M5 (ES) me 392 (M+ H)+.
Anal . Calcd for C23H25N303 ~ 0.1 H20: C, 70.25; H, 6.46; N) 10.68. Found:
C,_70.32; j ; -h i\@l O.4Ge?he {Ibutanoate
IS)-3-(pvr|d|n-3-yI)-4f4 2-15.06. -tetrahydro- I."8-nap ridin-2vl) et hox

~phenvl | but anoi ¢ acid (a) Ethyl

(S) - 3- (Spyr a)dNMeBhoxly )N-thefhd kP -24- 615th6xy7ph&ryu)e&dtaﬁmdro 1, 8- napht hyri di n- 215

| ) et hoxyJphen naa SOopr o azo r 0. 2.1

m)l e) \)/(vgspaddg# %#’té‘%b‘&“é’xég‘t“%?‘hg’x B’W‘:SHC %‘r‘géﬁl D imdieyin by SeeTrs

(S)-4-(4- hlyll;l)m@yqdwmetl@xy-p&matbylam&eylwmmmaﬂﬁ €5O0mmygle), Etyd (3ol e) ,

2-(95,6,7, 85t 4y r 2.1 mol e

an((j tri phen¥%}h@1§%ﬁ{ g\){edm ?éwwg ifq'hr[ﬂol?) 34*%%6%2%98?%5&%3& -F%) m.) at RT. )

After 18 hso Ltﬂﬁeerstrr@é@tRanmshtc@nwmoa@mam@n Yageum e Bhecrasidugarasf | ash

chr onma r iP8% WL F kS 9 c) to

afford@ﬁeﬁﬁﬁt g@ﬂ?&ﬁdzbﬁgs&glﬁ{@@ﬁ &)ggagﬁ“@ﬁldﬂ%ﬁﬁwﬁ 405%%‘:2) CDC13)

8 8.43 (ddﬁo"ﬂ)me fregnic ayerspée’e cine veré\'l «gter}danql_cogcqqﬁrfteg ]qye residup (narr ow

m 13 H)_ 87was7ch(admogﬂaphed70n8s)uc4 g81 (B, M&%HDC)H 2C18) ko @tﬂ/g th}f iﬁlggo.ag&d@d ; ﬂ,%A-&HZ) 61920

N 5 (0r s ﬂz&ﬁ)wg“gg‘%}‘f ?’Zﬁﬁ(ﬁ(fg"’ﬁ"mfg’o )’2 H)) 3.93 - 4.08 (m 2 H) 3.31

- 345 (m 3 H) 2.99 (t, J = 7.0 Hz, 2.88 (dd) J = 13.7) 7.2 Hz, 1
2. d 3 2.59 (dd, J =

;% : %20(95 2- (sz:h%%nyln - J:gmﬂdor&')mhﬁ pﬁény'l]e&al{xﬁe(? _ 7"')1 T |(_|) -

(ES) mle 446 (Mq_af,q)lqnongésictguh(lii 22.6 mL, 29.5 mmole) mdryTHF(SO

(S) - 3- ( Pyring) was3dydd 4—14m[116bén201(15uﬁ1d7e (Qstggunahmdrepml arﬁmmu Ry drdpwisLy | ) et hox
y] phenyl J bUt Z%L%CAI%? |26l min, ?\J met'ﬁo%gnzlethyl T‘(&metl?ox%cny?)ac\é\grsmcﬁa ((il%d I7 2 a

sol ution of
('S) - 3- ( pyrmochiols) Bydry THF[(20 inR) ¥as ddded Gopveibe. akfyatrichr theGninapewisyquenthed 2- y| ) et hox

Jph Jb 7 ' t i xt
on el o qWRaRRags SIS (0 by BT 61, ahd ol R I AP0, iR T 0T
aci di fi ed ¢¥nbiped eraanwl%mrsmmd overMe$P4 Eiltpred cand gorrentrated,dde cesiduect ed by

suction flmsromdnm) I\a/}s@ld‘[@@&@ﬁ@/h@im@gtd vya,suac& E@:ﬁ@(z@b&he title

Pl T S e T Rep st 8 b

(309 - 1.8 Hz,
| 1 H), 7. 68M1ﬂ CDClg) 8 800Kk, J =18.241z, Z7HR3.72 (d, J 2B.2 Hy, ZHHY, 186d Qh&m—lzl = 8.6 Hz,

) 7.3 Hz, , 4.08 - 4.22

, % Hg%fg%‘imaﬁﬁﬁlf_‘zz?zégz“g"gé@ﬁs 3;Hﬂ)) SRR (m 3 H. xy
(dd)J:152 6.7 Hz) 2.58 (dd, J =15.2, 85 Hz, 1 H, 1.80 - 1.97

2 H25N303 ~ 0. 25
I(-IanO C;_D D I ﬁS):) m(ﬁ-m@%xﬁmﬂglﬂ E¢(tﬁ@drom§h%h@ﬁyl{_{%to&gcg N9 82. Exampl e
11 10 Parenteraf® E)B‘ésaﬂ@‘%r‘?f?o%ﬁd%?qwér?%@Wb&f’%ﬁ’y&ﬂ‘f‘%(@ﬁ“@d’i‘ﬁsal ns 20 ny

of the corrmummem‘yl ﬁmmh@aca:aa?p 8 css 84 mirdle)in)drP ieas (20 i) despwicht as

foll ownss: 2 r’rgﬂerl# ounfl2 ‘? ssol vei rE 15 nL of distilled water.
The sofuti on 1ok} rf"é'r 1’?88 {FaFhe } ns into a 25 nL nufti-dose
anpoul e 15(tefigprémesfyi)phemytidtharidne (pdgrie42 msolep dodrg taltent €5 ) wabdiddédon of 20
nL of 5% dﬁ?&h\m@ Gnd &c‘é@hﬁ&m\ggﬁ%\%’wé A refrll. A, dp‘?']@'ﬂf R redcibA @Hyﬂ.ﬁh'zj: &

i njection osa%% determ ne 'he i gec I 0
Subsequent Wih Farpieh Nia(-! 08 miadeniddhe mixare rvehe&stacrad with E¢ Qe (Boy %QT'ELbf this

dosage uni trhd nidiet Reanié MlyeriBnedd drkdd\BvEVIgS O, Qﬂfel‘cﬁnandQBnc@nt'ﬁﬁécﬁm ifese nmay
be add to anotcr&r)T7 mg%anl sm for di spensin s.in.a bottle or

b oss | \CorrReg b oG OF s CORRpBRRs) e Poreies tn Tpbrlr et o 12
Oral Dosag&LOn$% E(DAPhexiahdsPRe @52, 0.44. This material was used without further

purification.
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A capsule for oral admnistration is prepared by mxing and mlling 50 ng
of the conpound of Exanple 1 with 75 ng of [actose and 5 ng of .
stearate. The resulting powder is screened and filled into a hard gelatin
capsul e. -60 8 MAR 2004 WD 01117959 Exanple 13 O al Dosagﬁ/qUnlt

Conposi t WP Pusoonasl a 5 A tabl et for oral adninistrat PERUSAMEbared by
m xi ng and granul ating 20 ng of sucrose, 150 ng of calciumsulfate

Sl on hEDEE @ mey SRR (S AR SaptealinGit 1 10 1 starch, 5
ng talc and 3 nﬁoéﬁ‘éa?ﬂslfmé?ém% P 680 Mg} wsbendute RtQH 650trallyl veds adged®tiihe above

descri pt i 0&)f4t(l41rﬁ(etlchx§ﬁie9§1?«§ [@Qﬁﬁﬂh&oﬁ@!ﬁ?l)ﬂ?gyl?ﬁcﬁo& tlfl(zfé %%‘molia)g"%%' on.

However, the present invenfion is not rticu Modi nment s
descri bed H‘é’?"g'F ﬁ’éf)g\? en qn & Parnapparatus atR T undeciils (98 oAfen hlary o mivtisehi n t he

scope of tes ffxl(drédlmoﬂgl Lhali dﬁeht@%tﬂﬁglmﬁe wal &fné‘é?x?r:é‘tzg tS*P}tqu;] gdétt%glt Z O]I?at ﬁgt S
d oth ed herein conpr

Zpt gnde;r ggpér?é%?as ’%g%s‘“ \gh'P{&"r Rmes- 6@“’ FEIUF WAt ehrormatpgiapiih on silifagal (3%t fort h.
-61 8 I\/AE@@@@XM)OQMWW tmEblUﬁﬁmmjnﬂg V%Y ad 40 oil: ALNEGH S: ]é 1A ot
o e "o B Rl o %g}‘* (0ot P P31 Gl bR Shoiadian car 1y
accept bl e 5812tHz% RED&t4 (dY ([:bn%&nﬁcﬁe(édo? 87 Hg, 2 H),819Qi(qnJE 1.nHefd ch R1 i s:
F3 F CH3 CH83pm6ts,3 15, 3~®5535(Nm 13159 Q%szﬂrl}'z\ﬁk SR N L 156/ 6am, ruP R N
M-S N =R, o0%aa 7= 6, 8502, 0T 11 09 = 7.1 Hz, 3 ),

e) Ethyl (¥)-4-(4-hydroxyphenyl)-3-[4-(trifluoromethyl)phenyl]butanoate

15 To a solution of ethyl (+)-4-(4-methoxyphenyl)-3-[4-
(triflucromethyl)phenyllbutanoate (450 mg, 1.23 mmole) in CHCly (5 mL) was added
BBr3 (1.5 mL, 1.48 mmole) at -10 °C. After 3 hr the mixture was carefully quenched with
EtOH (10 mL), and the solution was allowed to warm to RT. The mixture was
concentrated, and the residue was chromatographed on silica gel (20% EtOAc/hexanes) to

20  give the title compound (270 mg, 63%) as a yellow oil: TLC (20% EtOAc/hexanes) Ry
0.22.

Preparation 4

25  Preparation of methyl (+)-3-{4-carboxy-1,3-0xazol-2-y1]-4-[4-[(ter:-
butyloxycarbonyl)oxylphenyllbutanoate

a) 4-Bromo-1-(triisopropylsilyloxy)benzene
To a solution of 4-bromophenol (17.3 g, 100 mmole) in dry DMF (100 mL) at RT

30 was added imidazole (13.62 g, 200 mmole), followed by triisopropylsilyl chloride (22.5

mL, 105 mmole). After 4 hr the mixture was diluted with H»0 (50 mL) and extracted with

hexanes (3 x 75 mL). The combined organic layers were dried over MgSOQy, filtered, and

concentrated to give the title compound (32.23 g, 100%) as a clear oil which was used

without purification: 1K NMR (300 MHz, CDCl3)57.29(d,J=6Hz,2H),6.71(d,J =6
35  Hz,2H), 1.22(m, 3 H), 1.09 (m, 18 H).
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[ [ [ ~ | an (pl
MAR 2004 WO 01/17959 PCT/US00/ 24514 in which R is O ~alky g
ghenyl, benzyl or -CH-CF3; or R and R' are joined to forma nor h’%Rr@pl'
ring. A conmpound according to claim1l in which R2 is: HCHN ~ (CH2)2 4. Ad.
conpoundwaxmareiong to claiml in which R2 is: HN\ (CH2) a:'C]lQLI]]{BO/Zf%l@g”FZUH
which is: §) ivfbtt[;fﬂsl(l?enkﬁo,&ggiﬁg&% )%J}&%)%rl di n-2-yl ] - 1- et hoxy] phenyl ]

(trifluoronethy hen I'c acl

()-4-[4-[2-[6-( Pé(hqze@ygpwyéﬁtm@zxqu 166 mmyqapramwu}asol{.ﬂm[o(m met hyl -
E)?ezyl[ Zm[ gmﬁgibmwxy%g%ge%s?ﬁag gwhl}r{aiés %@QJI‘VE g 'i"f léé['Qf“Tlf)nor phol i n-
4 yl)car bofiy1 e Tnélp%%a]?ﬁ? (-‘% }?ﬁﬂ‘&ﬁ@ @aabyctgous'IHF(SOO mL) at 0 °C. The N
() - 4-[ & [ 2mixgur¢ mes M!dwammarawslrleb BarhPw itnkd lolefhm& i;'e'benﬁ% (As [[N-met hy

2- m no ar bon 3-0xaz aAoi ¢ aci d;
(2? - 212[31 [2&%&’%‘%9 %’?‘f ‘hxrﬁ)%gj’w 9{“320%?4*‘34 ondilienar] ﬁ@@éqqm«ames)
(trifluorohketitle |cpmnotmz©29@6gl9mmmmbmneacmsdcolorlessoxl ﬁHNl\ld 30 %mneth thi az
(1) 4 13- [epkfy bmasiudl ag) BokRyii] 872t b S22 E39) RS Sl 33 S5t Y
?ISS-ZSy(g% h{ﬁoropheny') 4-14-[2-(5,6,7, 8-tetrahydro-1, 8-napht hyridin-2
yl ) et hioxy] phenyl ] but anoi ¢ aci d;

h h |1-3-(pyridin-3-yl)buta

(nz)lg ggl 52 [I\Qct{'tyl (E{]X (‘f‘ trpns{(])?)?'o%%l/lrs:l}(f:{:){]yphen%ll)]3e£arl;)0)>((¥l]3£an%2t¥e I-3-(p

(S)-4-14-[ 2 [ 6- 1(.mﬁbdrqn|cﬁmmmﬁcmt’f(tr:ﬁ’d3oﬁro? mfx&@l 5@5‘2}4 % F%i{;g'r n- 3-yl) but
578 naoht g SR i o 4y el atonc) e 2002
mmole) P(o-toly )3 (6.09 g, 20 mmole) and (i-Pr)9NEt (34.8 mL, 200 mmole) in
15 propionitrile (350 mL) was deoxygenated (3 x evacuation/Ny purge cycles) then was heated
to reflux. After 18 hr the mixture was concentrated, and the residue was chromatographed
on silica gel (10% EtOAc/hexanes) to give a yellow oil. The oil was taken up in 5%
EtOAc/hexanes (100 mL), and the solution was allowed to stand at RT. After 72 hr the
mixture was filtered and the filtrate was concentrated to give crude methy! (%)-4-(4-
20 triisopropylsilyloxyphenyl)-3~(benzyloxycarbonyl)-3-butenoate as a mixture of olefin
isomers. This was used immediately in the next step.

The above olefin mixture was divided into two parts. Each part was reacted in the
following manner then combined after filtration: To a suspension of 10% Pd/C (7.4 g) in
EtOAc (100 mL) was added the above olefin mixture. The mixture was deoxygenated (3 x

25  evacuation/N5 purge cycles) then was charged with Hy (50 psi). After 4 hr the Hy was
removed and the mixture was filtered through a pad of celite®. The filtrate was
concentrated to afford the title compound (24.64 g, 89% from 4-bromo-1-
(triisopropylsilyloxy)benzene) as a clear oil: |H NMR (300 MHz, CDCl3) 8 7.01 (d,J =6

Hz, 2 H), 6.80 (d, ] = 6 Hz, 2H)362(s,3H)305(m 2 H), 2.65 (m, 1 H), 2.40 (m, 2 H),
30 1.21(m, 3 H), 1.09 (m, 18 H).

d) (:t)-N-[Z-[4-(Triisopropylsilyloxy)benzyl]-3-(carbomethoxy)propionyl]serine benzyl
ester
To a solution of methyl (%)-3-carboxy-4-[4-(triisopropylsilyloxy)phenyl]butanoate
35  (5.00g, 12.67 mmole) in dry DMF (60 mL) at RT was added serine benzyl ester
hydrochloride (3.52 g, 15.21 mmole), HOBt (2.06 g, 15.21 i'nmole), Et3N (5.3 mL, 38.01
mmole), and EDC (2.92 g, 15.21 mmole). After 18 hr the mixture was concentrated. The
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WD 01/17959 PCT/ US00/ 24514 or a pharnmaceutically acceptable salt thereof.

6. A pharnmaceutical conposition which conprises a conmpound accorgj W Deeny
one of clainms 1-5 and a pharmaceutically acceptable carrier.

pharmaceuti cal conposition which conprises a conpound accor di ng to claim1l,
an anti nS¥BPOHE®FE agent and a pharmaceutical |y acceptabl e per/us®@r4si8. The

Anti noopl ast . aaonr. re Fanenonsnel el (R AS),S deiiriubun i cal

anti neopl asctoh]c aﬁe(\gz _}%pot ecan

conmposi ti on Bi 'SR 252 pympRl oMk IS (BS e 532 (M aiHW1, an i nhi bi t or
of bone resor pt| on and a phar ITB.CEUtI cally acceptable carrier. r.. 15 10. A
nmet hod of t easlfée) te in_which antagoni sm of the a~Bg receptor
i s indicat ed HAMCRY! 5t draxatplin-dl-44ikj ect in need thereof a
conpound ad@kbﬁodﬁonxjmtycboxa)pamml]butaﬂdaze A nmethod of treating a disease state in
whi ch ant agoni s f ecept or i ndi cat ed whi ch conpri ses

admi ni sterin o%gsgl& ?‘e@tﬁ)leﬁ [%24 nfsﬂgrf’%f'ly CXYREBBUNY accor di ng to claim 1.
12. A net hédr gft?F’ef*Péb)Pﬁomgnﬂkpemnaéesemwnelg ubmrpmmsaslmmﬂp Ehig to a

subj ect i nwaeedlied BefgeRfreadest g claiml.” 25 13. A nethod
ATt e M L T
conpri ses Qé " © s °‘§GB?5€@“¢¢PM@E@teﬁh§hem&daewwrpound accor di ng

to clailfn 1chr6fnatﬂ>graplﬁd e bitioalged {355 E@Acﬂﬂxﬁie@% ?ﬁ' cdn ourpﬁ é%? Sis or

rheumat oi dg r 0 gi ni'st Fn need
t hereof a cg‘# %&nctyagglwgqﬁé'pjsgéﬁm © 15, A rret hod of |nh| biting tunor

grow h which conprises adm nistering 35 stepwi se or in physical conbination
a conpound _accordi g_gr to claim1 and an antineopl astic agent. -64 8 MAR
2004 WO 011 Moyl (P 4-Gowyioysatonyb: 1, SFverzai2-pd-faccor ding to clai m 15

wherein th@naﬁﬁrbgmpioa@bh&,yggﬁmoaks topotecan or cisplatin. 17. A nethod of
treatl ost eopgrosi.s. or i nhi |t|ngébone | oss which conprises 5

adni ni s ering st2piteionsf methyhi)3tlE-Lrenapmicatbonyii 1 3-camiioandl-apsor di ng t o
claim1 andnawpwpyﬁmlpioky)phan&l]hﬂﬂﬁac&%4)3 P mmdR lﬁ%%%%%%m ng to

Compound of S BEFRRULPS iy Phs i o i g i he ot

medi cament mmgle)- t'ﬁle ik Wasrallowéd wiveem SERTias thafbathivaambd Ui I8 hPfhe t Ne a~ti 3

receptor i ﬁlxltd?dlvﬁﬁéoﬂéientrgt@d 2Phe rdfifue s R m%tokagﬁ%ﬁnd Of ot h jormula (1) as
e or

defi neg0 n%%?hm 1 in the manufactur ca Blr 9%e treatnent of
di seas®s i 81‘?”591‘%@6?1‘@HflﬁF°mH?@n‘é@_23$,5@%ép¢mlearmh MS @8} ag.5521. The
use of a c@pdDhhd of the fornula (1) as defined in claiml in the 20

manuf acture of a nedicament for the treatnment of osteoporosis. 22. The use
of a compound of the forrmula (1) as defined in claim1l in the manufacture
of a medi cEANMANYK@EF3{h&enzioxycarbanyl)f3-aa@olon IIaSG hydiodyBhenBb@dhdhOr t UMD

metastasi s. 25 To a solution of methyl (+)-3- -[4-(benzyloxycarbonyl)-1,3-0xazol-2-yl]-4-[4-
25 (uiisopropylsilyloxy)phenyl]butanoate (2.23 g, 4.04 mmole) in dry THF (20 mL) at 0 °C
was added a solution of TBAF in THF (1.0M, 6.06 mL, 6.06 mmole). After 2 hr the
mixture was diluted with saturated NH4CI (10 mL) and extracted with CHyClh (3x 15
mL). The combined organic layers were dried over MgSQy, filtered, and concentrated.
The residue was chromatographed on silica gel (40% EtOAc/hexanes) to give the title
30  compound (1.4 g,'88%) as an off-white foam: MS (ES) m/e 396 (M + H)*.

h) Methyl (i)-3-[4—(benzyloxycarbonyl)—1,3-oxazol-2-yl]-4—[4—[(terz-
butyloxycarbonyl)oxy]phenyljbutanoate
To a solution of methyl (2)-3-[4-(benzyloxycarbonyl)-1 ,3-0xazol-2-yl]-4-(4-
35  hydroxyphenyl)butanoate (700 mg, 1.77 mmole) and di-rert-butyl dicarbonate (463 mg,
2.12 mmole) in dry THF (10 mL) was added pyridine (0.17 mL, 2.12 mmole) at RT. After
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23. The use of a conpound of the fornula (1) as defined in clai IMAF? h&e
manuf acture of a nedi canent for the treatnent of atherosclerosi gé 2
restenosis or rheumatoid arthritis. 30 24. The use of a conmpound of the
formul a 3{{1 as defined in claim1l and an antineoplastic agent in the

manuf act JY@¥%?¥ nedi cament for the inhibition of tumor grifatHSOR4ysi cal

combi nat | ori8br thé eixisieopiskoReRARUNTSS fatihORas Birald G BaRECANKikAGnd 0 0l &l m
24 wherein Egbe Q%BE% stic entdl 5tmﬁ;zg_t]ecan or cisplatin. -

VAR 2004 WO'DhT'1 §é‘6f POYR Bies pyhie OHFpMIES Y1Vt he
formula (1Y% & ddDitned in claim1 and an inhibitor of bone resor ption in
the manufacture of a nedicanent for the treatnent of osteoporosis in

physi caI conbi nation or for stepwi se adm nistration. -66

A, . Ayy? AG. Mathy! (d9-5-[Arcarbaxy- h3-oxegp!- 2yl % [Af[0emS% Af . ASh. A, . A@ . A% Ay. AH@ A&.
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}wr | f a\ VU] bydroxyphenffdmidroaiecal] caV] ca] cal] ca] caV] caU] ca\/] ca]cal] ca]caV]ca]c
)

aU] ca] ca] ca] ca] cal] ca] cRa] ca] ca] cal] ca] c, a\

- <BGQ_| vpkf \Gll ca] ca a] cal ca cal] caV] ca] caV] ca] ca\/] ca] calcaUca]c
a] c: a] ca] c%?Lé Hnomsthy yRhiaadleaV] ca] caV]calca_, !, 8FVc] Y] y8} xsnid_Z

U] ca] c&j ca] ca] cama]m]&a%ﬁfa](p@d& QRGGRN6EIR) 5@]:9@,],%]10@,]19&%%%]“09])8& cal]cac

oL LT oo J‘%‘éﬁi?ﬁ?‘)‘%‘? Pl FORICR 0P eay beatqdsayeflikcal cal] ca] c
aU] ca] caU] 88§rd8U de|ntiaturea) sabjleddoRT and concentrated The residue was

331] ;:Tll cayl i%ﬁrﬁi@lﬁ@l F {1594 & 13%%6%&:;#%55)}? B}V& e camerd4} 249)e] cal cal ¢

.ay ca] cal %%t@l]‘ﬂ’&P@a]lMMP@a]@aqewﬁ] dd$ (B)omk 083 M ed])ta] ca] ca] ca] ca] ca] ca] ¢
aU] cal$=1111] 22T3a3s3324455' 67e78h808z880 ~: : >>>??7@@ @ @ytni c "YTje []c

?]:;?]:;?g]a([f)]:%?{lgcaz& ]séa]lca&@U] c'a@]rc@a cU] a]ca a] U]a] ca] cal] ca] ca] caVv
A" ASA<BBBBBCzt oNaH Ti6eg) 69% dishersibh ﬁﬂ]:ﬁn@x]dl Giﬁ]lQ@]rﬁﬁHle?@Lﬂ reakékical cal cal cau

CCXCkCgCccec
oo C%@%%ﬁ?@ B{ffﬁéﬁs&x ‘l”“#cé‘tg]’& %w@gﬁsﬂﬁewe% calc
aiJ] cz[i)] caiJ] RE] tapmquamadqmq .05 g, 9.68 mmole) was added all at once as a solid. To
a] ca c
KKK) K13 KS%&%%%%@KKWK%%M%’@S@%*F Hkt[?)#' RACIF APV ca] caU]
ca] caU] ca]d EHPE L9 by 6@@]‘@&?%‘&’38@&0‘]@ éqrda‘]',dhddi] thajatdas a] cal ca] c
na] ca] cal] dbﬂ]:cﬁ Lr@tiohla%%meﬂ Witk labadainbd db NN '\QT mfﬁ}&]% ;?HO/XSJ e] ca] ca]

a

gg] gg]U]ca;J] gg E‘% is{q g ﬁggl ca] cal cal c cal ca] cal] ca]

Hz, 2 H), 7.79 (s, | H), 740(m 5H),7.10(d, J = 6 Hz, 2 H), 5.18 (5, 2 H).

35
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10 10, S; M2, (RixtubdheA Q812 o(() °C an% car%lly quenched with saturated NaHCO3. The
resulting mixture was extracted with CHoCly (3 x 25 mL). The combined organic layers
were dried over MgSOy, filtered, and concentrated. The residue was chromatographed on
silica gel (30% EtOAc/hexanes) to give the title compound (123 mg, 81% over 3 steps) as a
10 yellow oil: MS (ES) m/e 346 (M + H)*.

Preparation 6

Preparation of methyl (£)-3-(5-methylthiazol-2-y1)-4-( 4-hydroxyphenyDbutanoate

a) Methyl 4-(benzyloxy)phenylacetate

To a suspension of K»CO3 (20.7 g, 150 mmole) in acetone (50 mL) was added
methyl 4-hydroxyphenyl acetate (5.0 g, 30 mmole) and benzyl chloride (10.4 mL, 90
mmole) and the mixture was heated to reflux. After 24 hr the mixture was cooled to RT,

15

20  filtered, and concentrated. The residue was chromatographed on silica gel (10%
EtOActhexanes) to afford the title compound (7.7 g, 100%) as a white solid: 1H NMR (300
MHz, CDCl3) 6 7.40 (m, 5 H), 7.21 (d, ] = 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).

25 b) 2-(4-Benzyloxyphenyl)—1-(5-methylthiazol-Z-yl)ethanone
To a solution of 5-methylthiazole (0.21 mL., 2.34 mmole) in dry THF (10 mL) was

added n-BuLi (0.94 mL, 2.5 M solution in hexanes, 2.34 mmole) dropwise at -78 °C. After
15 min methyl 4-benzyloxypheny! acetate (0.5 g, 1.95 mmole) in dry THF (5 mL) was
added dropwise. After 30 min the mixture was quenched with saturated NH4C! (10 mL),

30  warmed to RT, and extracted with EtOAc (3 x 20 mL). The combined organic layers were
dried over MgSO0y, filtered, and concentrated. The residue was chromatographed on silica
gel (15% EtOAc/hexanes) to give the title compound as a white solid (532 mg, 51%): MS
(ES) m/e 324 (M + H)*.

35 c¢) Ethyl (i')-4-(4-benzyloxyphenyl)-3—(5-methylthiazol-2-yl)crotonate
To a suspension of NaH (79 mg, 1.98 mmole) in dry THF (2 mL) was added

triethyl phosphonoacetate (0.39 mL, 1.98 mmole) dropwise at RT. After 15 min a solution
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10 crude) was dissolved in MeOH (5 mL), and magnesium turnings (120 mg, 4.95 mmole)
were added at RT. After 72 hr the mixture was poured into 10% HC! (75 mL) and
extracted with CH»Cl (3 x 50 mL). The combined organic layers were dried over
MgSOQy, filtered, and concentrated to afford the crude title compound. This was used
without purification: MS (ES) m/e 382 M + H)*.
15
e) Methyl (£)-3-(5-methylthiazol-2-yl)-4-(4-hydroxyphenyl)butanoate
To a solution of methyl (£)-3-(5-methylthiazol-2-yl)-4-(4-
benzyloxyphenylbutanoate (0.99 mmole, crude) in EtSH (5 mL) at RT was added BFj -
OEtj (0.6 mL). After 18 hr, additional BF3 - OEt) (0.6 mL) was added. After another 18
20 hr, the mixture was cooled to 0 °C and carefully quenched with saturated NaHCO3. The
resulting mixture was extracted with CH)Cl9 (3 x 25 mL). The combined organic layers
were dried over MgSQy, filtered, and concentrated. The residue was chromatographed on

silica gel (50% EtOAc/hexanes) to give the title compound (249 mg, 86% over 3 steps) as a
yellow solid: MS (ES) m/e 292 (M + H)*.

30 To a solution of (4S, 5R)-1,5-dimethyl-4-phenyl-2-imidazolidinone (45.0 g, 237
mmole) and (i-Pr)oNEt (62 mL, 355 mmole) in CH2Cl; (1200 mL) was added CuCl (50
mg, 6.5 1 mmole) then acryloyl chloride (29 mL, 355 mmole), and the mixture was heated
to reflux. After 2 hr the mixture was cooled to RT, washed with H0 (3 x 400 mL), dried
over MgS0Oy, and concentrated. The resulting solid was triturated with EtoO (300 mL) and

35  collected by filtration to give the title compound (45.15 g, 78%): 1H NMR (300 MHz,
CDCl3) 8 7.72 (dd, ] = 17.0, 10.5 Hz, 1 H), 7.20 - 7.38 (m, 3 H), 7.10 - 7.20 (m, 2 H), 6.40
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(a) (4R, 55)—3,4-Dimethyl-1-[(E)-3-(3-ﬂuorophenyl)prop-Z-enoyl]-5-phenylimidazolidin-
20 2-one
A solution of 1-bromo-3-fluorobenzene (525 mg, 3 mmole), (4R, 5S)-1-acryloyl-
3,4-dimethyl-5-phenylimidazolidin-2-one (500 mg, 2 mmole), Pd(OAc); (22 mg, 0.10
mmole), P(o-tolyl)3 (61 mg, 0.20 mmole), and (i-Pr)oNEt (0.73 mL, 4.2 mmole) in dry
DMF (10 mL) was degassed (3 x vacuum/Nj purge) then heated to 110 °C. After 2 hr the
25  mixture was cooled and poured into EtOAc. The resulting mixture was washed with HyO
(3x), and the combined aqueous layers were back-extracted with EtOAc. The combined
organic layers were dried over MgSQy, filtered through a plug of silica gel, and
concentrated. The residue was taken up in 1:1 EtyO/hexanes (10 mL) and cooled at -20 °C
overnight. The solid was collected and dried in vacuo to afford the title compound (514
30 mg, 76%): 1HNMR (300 MHz, CDCl3) 8 8.18 (d,J = 159 Hz, 1 H), 7.64 (d, ] = 15.9 Hz,
1 H), 7.15 - 7.45 (m, 8 H), 6.98 - 7.10 (m, 1 H), 5.42 (d, ] =8.5 Hz, 1 H), 3.88 - 4.03 (m, |
H), 2.88 (s, 3 H), 0.85 (d, ] = 6.6 Hz, 3 H); MS (ES) m/e 339 (M + H)*.

(b) (4R, 5S)-3,4-Dimethyl-1 ~[(S)-3-(3-fluorophenyl)-4-(4-methoxyphenyl)butanoyl]-5-
35  phenylimidazolidin-2-one
A solution of 4-methoxyphenyimagnesium bromide in THF (0.31 M, 14.7 mL, 4.56
mmole) was added dropwise to a stirred suspension of (4R, 55)-3,4-dimethyl-1-[(E)-3-(3-
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10% t & () - fitsSTaP61&he frtelddbipSirk) Thd Aftlad was BRI Ll the residue was purified

by flash chromatography on silica gel (30% EtOAc/hexanes) to afford additional title

compound as a yellow oil that solidified in vacuum. The total yield of the title compound

10 was0.62g(91%): 'HNMR (300 MHz, CDCl3) 86.75 - 7.37 (m, 13 H), 5.10 (d, ] = 8.5

Hz, 1 H), 3.80 (s, 3 H), 3.65 - 3.85 (m, 1 H), 3.63 (dd, ] = 16.7, 9.6 Hz, 1 H), 3.36 - 3.41 (m,

1 H),3.14(dd, ] = 16.7, 4.9 Hz, 1 H), 2.72 - 2.88 (m, 2 H), 2.79 (s,3H),0.74(d,1=6.6

Hz, 3 H).

15 (c) Ethyl (8)-3-(3-fluorophenyl)-4-(4-methoxyphenyl)butanoate
A solution of 21% NaOEt in EtOH (0.6 mL, 1.8 mmole) was added to a solution of

(4R, 55)-3,4-dimethyl- 1-[(S)—3-(3—ﬂuorophenyl)—4—(4—methoxyphenyl)butanoyl]-S-
phenylimidazolidin-2-one (620 mg, 1.38 mmole) in THF (10 mL). The reaction was stirred
for 1 hr, then was quenched with saturated NH4Cl. EtOAc extraction, drying (MgS04),

20  and concentration left a residue that was filtered through a plug of silica gel (15%
EtOAc/hexanes). The filtrate was concentrated to afford the title compound (263 mg, 60%)
as a clear oil: !H NMR (300 MHz, CDCl3) 87.13 - 7.35 (m, 1 H), 6.80 - 7.00 (m, 5 H),
6.70 - 6.80 (m, 2 H), 4.00 (q, J = 7.1 Hz, 2 H), 3.81 (s, 3 H), 3.28 -3.45(m, 1 H),2.83(d,J
=7.5Hz,2H), 2.65(dd, ] = 15.4, 6.4 Hz, 1 H), 2.56 (dd, J = 15.4, 8.7 Hz, 1 H), 1.12(t,] =

25 7.1Hz, 3 H).

(d) Ethyl (S)-3-(3-fluorophenyl)-4-(4—hydroxyphenyl)butanoate
To a solution of ethyl (S)-3-(3-ﬂuorophenyl)—4—(4-methoxyphenyl)butanoate (263

mg, 0.83 mmole) in CH»Cl, (5 mL) at -15 °C was added ethanethiol (0.30 mL, 4.16

30  mmole) followed by AlCl3 (555 mg, 4.16 mmole). After 30 min, the mixture was warmed
to RT, stirred for an additional 30 min, then poured over ice. The ice was allowed to melt,
and the mixture was extracted with CHCl3 (3x). Drying (MgSO4) and concentration left a
residue that was filtered through a plug of silica gel (30% EtOAc/hexanes). Concentration
of the filtrate afforded the title compound (250 mg, quantitative): 1H NMR (300 MHz,

35 CDCl3)87.10- 7.35 (m, 1 H), 6.78 - 7.00 (m, 5 H), 6.58 - 6.78 (m, 2 H), 5.00 (s, 1 H), 4.00
(9.2 H),3.28 - 3.45 (m, | H), 2.83(d, 2 H), 2.50 - 2.75 (m, 2), 1.17 (1,3 H).
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| O/
%‘?}1([)%5&0‘;("5‘&12%1‘ gL "t“ i'b f@&ez §25%’°| B@AcHeune))zad the O PE: 0t YO@
10% U&O( ) compm%(z 17 g 94%)asaclear oil: IHNMR (300 MHz, CDCl3) § 8.63 - 8.73 (m, 2
H), 7.80 - 7.87 (m, 1 H), 7.33 - 7.41 (m, 1 H), 5.57 (s, 1 H), 0.97 (s, 9 H), 0.27 (s, 3 H), 0.19

(s, 3H).

()] (.t)-3-(4-Benzyloxyphenyl)-Z-(tert-butyldimethylsilyloxy)-2-(pyridin-3-yl)propionitrile
15 LDA was prepared by addition of n-BuLi (2.5 M in hexanes, 1.93 mL, 4.83 mmole)
to a solution of diisopropylamine (0.63 mL, 4.83 mmole) in dry THF (5 mL) at 0 °C. The
LDA solution was added dropwise to a solution of 2-(tert-butyldimethylsilyloxy)-2-
(pyridin-3-yl)acetonitrile (1.0 g, 4.03 mmole) in dry THF (15 mL) at -78 °C. The solution
was stirred for 15 min, then 4-benzyloxybenzyl chloride (1.41 g, 6.05 mmole) was added as
20 asolid all at once. The reaction was kept at -78 °C for 15 min, then was warmed to RT,
After 30 min at RT, the reaction was quenched with saturated aqueous NH4Cl and stirred
for 20 min. EtOAc extraction (3x), drying (MgS0y), concentration, and flash
chromatography on silica gel (20% EtOAc/hexanes) gave the title compound (769 mg,
43%) as a yellow oil: |H NMR (300 MHz, CDCl3) & 8.80 (narrow m, 1 H), 8.67 - 8.70 (m,
25 1H),7.75-7.80(m, 1 H), 7.33 - 7.53 (m, 6 H), 7.08 (d, 2 H), 6.93 (d,2H),5.10(s,2 H),
3.30(1/2 Abg, | H), 3.18 (1/2 Abg, 1 H), 0.99 (s, 9 H), 0.12 (s, 3 H), 0.08 (s, 3 H).

(c) 2-(4-Benzyloxyphenyl)-1-(pyridin-3-yl)ethanone
A solution of TBAF in THF (1.0 M, 2.2 mL, 2.2 mmole) was added dropwise to a

30  solution of (t)-3-(4-benzyloxyphenyl)-2-(tert-butyldimethyls_ilyloxy)-Z-(pyridin-S-

yDpropionitriie (769 mg, 1.73 mmole) in dry THF (10 mL) at -15 °C. After 30 min, the

reaction was partitioned between EtOAc and H9O. The layers were separated and the

organic layer was washed with H»0, dried (MgS0y), filtered through a plug of silica gel,

and concentrated to afford impure title compound (492 mg, 94%) as a yellow solid: MS
35  (ES) m/e 304 (M + Hy*. This material was used without further purification.
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-8iro\= 'combined organics were dried (MgSO4) and concentrated to afford crude title compound:

MS (ES) m/e 374 (M + H)*. This material was used without further purification.

10
(e) Ethyl (£)-4-(4-hydroxyphenyl)-3-(pyridin-3-yl)butanoate
A mixture of ethyl 4-(4-benzyloxyphenyl)-3-(pyridin-3-yl)but-2-enoate (1.73
mmole) and 10% Pd/C (200 mg) in EtOH (10 mL) was shaken under H5 (50 psi) on a Parr
apparatus. After 4 hr, the mixture wa. filtered through celite® and the filtrate was
15 concentrated. Flash chromatography on silica gel (50% EtOAc/hexanes) gave the impure
title compound (327 mg, 66% over three steps) as a yellow oil: MS (ES) m/e 286 (M +
H)*. This material was used without further purification.

Preparation 11

20
Preparation of ethyl (S)-4-(4-hydroxypheny])-3-(pvridin-3- l)butanoate
() (4R, 55)-3,4-Dimethyl-1 -[(E)-3-(pyridin—3-yl)prop-2-enoyl]-5-phenylimidazolidin-Z-
one

25 A solution of 3-bromopyridine (8.6 mL, 88.5 mmole), (4R, 58)-1-acryloyl-3,4-

dimethyl-5-phenylimidazolidin-2-one (14.4 g, 59 mmole), Pd(OAc); (662 mg, 2.95
mmole), P(o-tolyl)3 (1.80 g, 5.9 mmole), and (i-Pr)aNEt (22 mL, 124 mmole) in dry DMF
(300 mL) was degassed (3 x vacuum/N- purge) then heated to 110 °C. After 2 hr the
mixture was cooled and poured into EtOAc. The resulting mixture was washed with HyO
30 (3x), and the combined aqueous layers wera back-extracted with EtOAc (2x). | The
combined organic layers were dried over MgSQy, filtered through a plug of silica gel, and
concentrated. The residue was taken up in 1:1 EtOAc/hexanes and the solid was collected,
washed with 1:1 EtOAc/hexanes, and dried in vacuo to afford a first crop of the title
compound. The filtrate was concentrated and the crystallization process was repeated to
35  afford a second crop. The total yield of the title compound was 17.53 g (92%): 1HNMR
{400 MHz, CDCl3) & 8.48 - 8.85 (m, 2 H), 8.25 (d, ] = 15.9 Hz, 1 H), 7.89 - 7.97 (m, 1 H),
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3-(pyridin-3-yl)prop-2-enoyl}- 5 -phenylimidazolidin-2-one (17.53 g, 54.5 mmole), CuBr -
DMS complex (14.1 g, 65.4 mmole), and Znl; (20.9 g, 65.4 mmole) in THE/toluene (270
10 mL)at-15°C. After I hr the reaction was quenched with 9:1 saturated NH4Cl/conc.
NH4OH and the mixture was stirred open to the air for 30 min. The mixture was diluted
with H7O and extracted with EtOAc (3x). The combined organic layers were dried over
MgSO4 and concentrated. The residue was taken up in methyl tert-butyl ether (MTBE, 200
mL) and stored at -20 °C overnight. The solid was collected, washed with MTBE, and
15  dried in vacuo. This material was recrystallized from 3:1 hexanes/EtOAc to provide the
title compound (19.408 g, 80%): !H NMR (400 MHz, CDCl3) 3 8.72 (br s, 2 H), 7.50
(narrow m, 1 H), 7.12 - 7.35 (m, 4 H), 6.97 - 7.03 (m, 2 H), 6.94 (d, ] = 8.6 Hz, 2 H), 6.72
- (d,J=8.6Hz,2H),5.11(d,J =84 Hz, 1 H),3.70-3.90 (m, 2 H), 3.70 (s, 3 H), 3.43 - 3.58
(m, 1 H), 3.03 - 3.18 (m, 1 H), 2.75 - 2.95 (m, 2 H), 2.71 (s, 3 H), 0.66 (d, ] = 6.5 Hz, 3 H);
20  MS (ES) m/e 444 (M + H)*.

(c) Ethyl (S)-4-(4-methoxyphenyl)-3-(pyridin-3-yl)butanoate
A solution of 21% NaOEt in EtOH (18.4 mL, 56.88 mmole) was added to a

solution of (4R, 58)-3,4-dimethyl-1-[(S)-4-(4-methoxyphenyl)-3-(pyridin-3-yl)butanoyl]-5-

25  phenylimidazolidin-2-one (19.408 g, 43.8 mmole) in THF (200 mL) at 0 °C. The reaction
was stirred for 1 hr, then was quenched with saturated NH4Cl and extracted with EtOAc
(3x). The combined organic layers were dried (MgSO4) and concentrated. The residue
was taken up in 1:1 EtOAc/hexanes and filtered, and the filtrate was filtered through a plug
of silica gel (1:1 EtOAc/hexanes). The filtrate was concentrated to afford the title

30 compound (9.25 g, 71%) as an orange oil: 'H NMR (400 MHz, CDCl3) 5 8.57 (br s, 2 H),
7.44 (narrow m, | H), 7.17 - 7.25 (m, 1 H), 6.95 (d, ] = 8.6 Hz, 2 H), 6.76 (d, ] = 8.6 Hz, 2
H),4.01(q,J =7.1 Hz, 2 H), 3.75 (s,3H),3.33-348(m, 1 H),291(dd, ] =13.7, 7.3 Hz,
1 H),2.85(dd, J =13.7, 7.8 Hz, 1 H), 2.71 (dd, J = 15.6, 6.5 Hz, 1 H), 2.61 (dd, ] = 15.6,
8.7Hz, 1 H), 1.13 (t, ] = 7.1 Hz, 3 H); MS (ES) m/e 300 M + H)*.

35
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layers were separated and the aqueous layer was extracted with CH»Cl,. The combined
organic layers were dried (MgSQy4) and concentrated. Flash chromatography on silica gel
(1:1 EtOAc/hexanes) afforded the title compound ¢6.435 g, 73%): !|H NMR (400 MHz,
10 CDCl3)58.72,8.41(dd, ] =4.9, 1.5 Hz, | H), 8.24 (narrow m, 1 H), 7.26 (dd, J = 7.8, 4.9
Hz, 1 H), 6.78 (d,J = 8.5 Hz, 2 H), 6.64 (d, ] = 8.5 Hz, 2 H), 4.03 (q, ] = 7.1 Hz, 2 H), 3.34
-3.48 (m, 1 H), 2.92(dd, J = 13.7, 6.1 Hz, 1 H), 2.69 - 2.81 (m, 2 H), 2.64 (dd, J = 15.6, 8.7
Hz, 1 H), 1.13 (t, ] = 7.1 Hz, 3 H); MS (ES) m/e 286 (M + H)*.

15 Example |

Preparation of (+)-4-[4-[2-[6-(methylamino)pyridin-2-yl ]-1-ethoxy]phenyl]-3-[4-

trifluoromethyi)phenyllbutanoic acid

20  a) Ethyl (£)-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-ethoxy]phenyl}-3-[4-
(trifluoromethyl)pheny!}butanoate
Diisopropy!l azodicarboxylate (0.15 mL, 0.767 mmole) was added over 2 min to a
solution of ethyl (£)-4-(4-hydroxyphenyl)-3- -[4-(trifluoromethyl)phenyl]butanocate (270 mg,
0.767 mmole), 6-(methylamino)-2-pyridylethanol (130 mg, 0.92 mmole), and
25  triphenylphosphine (200 mg, 0.767 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
reaction was concentrated and the residue was chromatographed on silica gel (20
EtOAc/hexanes). The title compound (200 mg, 54%) was obtained as a colorless oil: MS
(ES) m/e 487 (M + H)*.
30
b) (:i:‘)-4-[4-[2-[6-(Methylamino)pyridin-Z-yl]-1-ethoxy]phenyl]-3—[4—
(trifluoromethyl)phenyl]butanoic acid
1.0 N NaOH (8.2 mL, 0.823 mmole) was added dropwise to a cooled (15 °C)
solution of ethyl (t)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl]-3-[4-
35 (trifluoromethyl)phenyl]butanoate (200 mg, 0.41 mmole) in MeOH (3 mL), and the mixture
was stirred at RT for 24 hr. The resulting solution was concentrated in vacuum and the
residue was dissolved in HyO (5 mL). The pH was adjusted to S with 1.0 N HCl, and the
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methyl-N-phenylamino)carbonyl]-1,3-oxazol-2-vl1-butanoic acid

a) Methyli ()-3-[4-[(N-methyl-N-phenylamino)carbonyl]-1,3-oxazol-2-yl]-4-(4-
hydroxyphenyl)butanoate

To a solution of methyl (+)-3-[4-carboxy-1,3-0xazol-2-yl]-4-[4-[(tert-
butyloxycarbonyl)oxy]phenyl]butanoate (150 mg, 0.37 mmole), (i-Pr)oNEt (0.1 mL, 0.56

15 mmole), pyridine (0.09 mL, 1.11 mmole), and N-methylaniline (0.06 mL, 0.56 mmole) in
dry DMF (2 mL) was added BPFFH (382 mg, 1.11 mmole) at RT. After 18 hr the mixture
was concentrated. The residue was taken up in 10% HCI (20 mL) and extracted with
CH;Cl2 (3 x 20 mL). The combined organic layers were dried over MgSQy, filtered, and
concentrated.

20 The above residue was dissolved in 4 N HCl in dioxane (10 mL) at RT. After 18 hr
the mixture was concentrated. The residue was chromatographed on silica gel (75%
EtOAc/hexanes) to give the title compound (146 mg) as an orange foam contaminated with
bis(pentamethylenejurea: MS (ES) m/e 417 M + H)™.

25 b) Methyl (¥)-4-[4-[2-(6-methylaminopyridin-2-yl)- 1-ethoxyphenyl]-3-[4-[(N-methyl-N-

phenylamino)carbonyl]-1,3-0xazol-2-yl) Jbutanoate
Diisopropy! azodicarboxylate (0.15 mL, 0.74 mmole) was added to a solution of

methyl (£)-3-[4-[(N-methy!-N-phenylamino)carbonyl]- 1,3-oxazol-2-yi]-4-(4-
hydroxyphenyl)butanoate (146 mg, 0.37 mmole), 6-(methylamino)-2-pyridylethanol (113

30  mg, 0.74 mmole), and triphenylphosphine (194 mg, 0.74 mmole) in CH»Clp 2 mL) at 0
°C. The mixture was allowed to warm to RT as the bath warmed. After 18 hr the mixture
was concentrated and the residue was chromatographed on silica gel (50% THF/hexanes).
sractions containing the product were concentrated to give the title compound (322 mg)
contaminated with triphenylphosphine oxide: MS (ES) m/e 529 (M + H)*.

35
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’ containing 0.1% TFA). The fractions containing the product were combined and
concentrated to remove CH3CN. The resulting aqueous solution was lyophilized to give
10 the title compound (33 mg, 29% over 3 steps) as a white solid: MS (ES) m/e 515 (M +
H)*. Anal. Caled for CygH3gN4O5 - 1.85 TFA: C, 54.13; H, 4.42; N, 7.72. Found: C,

54.17: H, 4.50; N, 7.52.

15

(morpholin-4-yl)carbonyl]-1,3-o0xazol-2-yl]-butanoic acid

a) Methyl (£)-3-[4-(morpholin-4-yl)carbonyl]-1,3-oxazol-2-yl}-4-(4-
20  hydroxyphenyl)butanoate
To a solution of methyl (£)-3-[4-carboxy-1,3-0xazol-2-yl}-4-[4-[(tert-
butyloxycarbonyl)oxylphenyijbutanoate (150 mg, 0.37 mmole), (i-Pr)oNEt (0.1 mL, 0.56
mmole), pyridine (0.09 mL, 1.11 mmole), and morpholine (0.05 mL, 0.56 mmole) in dry
DMF (2 mL) was added BPFFH (382 mg, 1.11 mmole) at RT. After 18 hr the mixture was
25  concentrated. The residue was taken up in 10% HCI (20 mL) and extracted with CH,Cl,
(3 x20 mL). The combined organic layers were dried over MgSOy, filtered, and
concentrated.
The above residue was dissolved in 4 N HCl in dioxane (10 mL) at RT. After 18 hr
the mixture was concentrated. The residue was chromatographed on silica gel (100%
30  EtOAc) to give the title compound (122 mg, 88%) as a clear oil: !H NMR (300 MHz,
CDCl3) 8 8.05 (s, 1 H), 7.88 (d, ] = 6.6 Hz, 2 H), 6.70 (d, ] = 6.6 Hz, 2 H), 5.9 (s, 1 H),
3.73 ‘(bs, 8 H), 3.62 (s, 3 H), 2.85 (m, 5 H).

b) Methyl (+)-4-[4-[2-(6-methylaminopyridin-2-yl)-1-ethoxylphenyl]-3-[4-(morpholin-4-
35  yl)carbonyl}-1,3-oxazol-2-yl)]butanoate
Diisopropy! azodicarboxylate (0.13 mL, 0.66 mmole) was added to a solution of
methy! (£)-3-{4-(morpholin-4-yl)carbonyl]-1,3-oxazol-2-yl]}-4-(4-hydroxyphenyl)butanoate
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‘D" 10{ %Jd}lct were concentrated-io alve tne title compo d% &4 mg) contargzeg;eg with /A0%& ()- 10

triphenylphosphine oxide: MS (ES) m/e 509 (M + H)*.

c) (t)-4—[4-[2-[6-(Methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-[4-(morpholin-4-
yl)carbonyl]-1,3-0xazol-2-yl]-butanoic acid

10 To a solution of methyl (£)-4-[4-[2-(6-methylaminopyridin-2-y)-1-
ethoxy]phenyl}-3-{4-(morpholin-4-yl)carbonyl]-1,3-0xazol-2-yl)]butanoate (94 mg, 0.18
mmole) in 1:1 THF/H»O (2 mL) at RT was added 1.0 N LiOH (0.25 mL, 0.25 mmole).
After 18 hr the mixture was acidified to pH 6 using 10% HCI then was concentrated to
dryness. The residue was purified by reverse-phase HPLC (gradient: 15-35% CH3CN/H,0O

15  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 (23 mg, 26% over 2 steps) as a white solid: MS (ES) m/e 495 (M +

H)*. Anal. Calcd for Ca6H30N40g - 1.75 TFA: C, 49.76; H, 4.78; N, 7.87. Found: C,
49.93; H, 4.97; N, 7.84.

25
a) Methyl (t)-3-[4-[[N-methyl-N-(2,2,2-triﬂuoroethyl)amino]carbonyl]—l,3-oxazol-2-yl]-
4-(4-hydroxyphenyl)butanoate

To a solution of methyl (£)-3-[4-carboxy-1,3-oxazol-2-yl]-4-[4-[(zerz-

butyloxycarbonyl)oxylphenyl]butanoate (150 mg, 0.37 mmole), (i-Pr)aNEt (0.1 mL, 0.56

30  mmole), pyridine (0.09 mL, 1.11 mmole), and N-methyl-N-(2,2,2-trifluoroethyl)amine
hydrochloride (84 mg, 0.56 mmole) in dry DMF (2 mL) was added BPFFH (382 mg, 1.11
mmol?) at RT. After 18 hr the mixture was concentrated. The residue was taken up in 10%
HCI (20 mL) and extracted with CH»Cly (3 x 20 mL). The combined organic layers were
dried over MgSQy, filtered, and concentrated.

35 The above residue was dissolved in 4 N HCl in dioxane (10 mL) at RT. After 18 hr
the mixture was concentrated. The residue was chromatographed on silica gel (60%
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102 g N SR 0 20 5 T
1 109B&' () - TT+UxVaaRmpyLaz pdacq[bpxylate (0. 15 mL, 0.74 mmole) was added to a solution of
i} @109 BinBychy GYA QMBI B 2 MMkt fohinof Rtk BisBadol o LAPBGL. () - 3510%
B& ()-RW V%??r(oxyphenk'll)butanoate (298 mg, O 37 mmole), 6-(methylamino)-2-pyridylethanol (113
mg, 0.74 mmole), and triphenylphosphine (194 mg, 0.74 mmole) in CH,Clp (2 mL) at 0
10 °C. The mixture was allowed to warm to RT as the bath warmed. After 18 hr the mixture
was concentrated and the residue was chromatographed on silica gel (40%
EtOAc/hexanes). Fractions containing the product were concentrated to give the title
compound (115 mg) contaminated with triphenylphosphine oxide: MS (ES) m/e 535 (M +
H)*.
15
¢) (1)-4-[4-[2-[6-(Methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-[4-[[N-methyl-N-(2,2,2-
trifluoroethyl)amino]carbonyl}-1,3-oxazol-2-yl]-butanoic acid
To a solution of methyl (£)-4-[4-[2-(6-methylaminopyridin-2-yI)-1-
ethoxy]phenyl]-3-[4-[[N-methyl-N-(2,2,2-trifluoroethyl)amino]carbonyl]-1,3-oxazol-2-
20 ylJbutanoate (115 mg, 0.22 mmole) in 1:1 THF/H9O (2 mL) at RT was added 1.0 N LiOH
(0.32 mL, 0.32 mmole). After 18 hr the mixture was acidified to pH 6 using 10% HC] then
was concentrated to dryness. The residue was purified by reverse-phase HPLC (gradient:
10-80% CH3CN/H50 containing 0.1% TFA). The fractions containing the product were
combined and concentrated to remove CH3CN. The resulting aqueous solution was
25  lyophilized to give the title compound (42 mg, 37% over 3 steps) as a white solid: MS (ES)
m/e 522 (M + H)*. Anal. Calcd for Co5Hy7F3N405 - 1.4 TFA: C, 49.09; H, 4.21; N,
8.24. Found: C,49.18; H, 4.18; N, 8.22.

Example 5
30
Preparation of (£)-4-[4-[2-[6-(methylamino)pyridin-2-yl1-1-ethoxylphenyl]-3-[4-
(trifldoromethybthiazol-2-yl]butanoic acid

a) Methyl (£)-4-[4-[2-(6~methylaminopyridin-2-yl)- 1-ethoxy]phenyl]-3-[4-
35  (tnfluoromethyl)thiazol-2-yl]butanoate
Diisopropyl azodicarboxylate (0.14 mL, 0.71 mmole) was added to a solution of
methyl (£)-3-[4-(trifluoromethyl)thiazol-2-yl}-4-hydroxypheny!)butanoate (123 mg, 0.37
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10! FMLO% ethoxy]phenyl}-3-[4-(trifluoromethyl)thiazol-2-yl)butanoate (114 mg, 0.24 mmole) in 1:1
THF/H70 (2 mL) at RT was added 1.0 N LiOH (0.36 mL, 0.36 mmole). After 18 hr the
mixture was acidified to pH 6 using 10% HCI. The resulting solid was collected by
filtration and dried in vacuo at 50 °C to give the title compound (43 mg, 42 %) as a white
15  solid: MS (ES) m/e 466 (M + H)*. Anal. Calcd for C22H27F3N303S - 0.2H50: C, 56.33;
H, 4.81; N, 8.96. Found: C, 56.34; H, 4.69; N, 8.88.

xample 6

20  Preparation of (+

methylthiazol-2- oic acid

a) Methyl (£)-4-[4-[2-(6-Methylaminopyridin-2-yl)- 1-ethoxy] phenyl]-3-(5-methylthiazol-
2-yD)butanoate

25 Diisopropyl azodicarboxylate (0.25 mL, 1.28 mmole) was added to a suspension of
methyl (%)-4-(4-hydroxyphenyl)-3-(5-methylthiazol-2-yl)butanoate (249 mg, 0.85 mmole),
6-(methylamino)-2-pyridylethanol (194 mg, 1.28 mmole), and triphenylphosphine (336 mg,
1.28 mmole) in TBME (5 mL) at 0 °C. The mixture was allowed to warm to RT as the bath
warmed. After 72 hr the mixture was concentrated and the residue was chromatographed

30 onsilica gel (30% EtOAc/CHCI3). Fractions containing the product were concentrated to
give the title compound (385 mg, contaminated with triphenylphosphine oxide): MS (ES)
m/e 426 (M + H)*.

b) (i)-4-[4-[2-(6-Methylaminopyridin-2-yl)-1-ethoxy]phenyl]-3-(5-mcthylthiazol-2-
35  yl)butanoic acid
To a solution of methyl (£)-4-[4-[2-(6-methylaminopyridin-2-yl)-1-
ethoxy]phenyl]-3-(5-methylthiazol-2-yl)butanoate (0.85 mmole) in 1:1 THF/H70 (5 mL)
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110% & () - yﬁ%@ei—(@&% to\éllve € t?tle compound as a yellow solid (217 mg, 62% over 2 steps).
MS (ES) m/e 412 (M + H)*. Anal. Calced for C22H5N3038 1.2 H90: C,61.01; H, 6.38:
N, 9.70. Found: C, 61.25; H, 6.06; N, 9.32.

()

Example 7

Preparation of (S)-3-(3-fluorophenyl)-4-[4-[2-( 5.6.7.8-tetrahvdro-1.8-naphthyridin-2-

10 yDethoxylphenyllbutanoic acid

(a) Ethyl (S)-3-(3-ﬂuorophenyl)-4-[4-[2-(5,6,7,8-tetrahydro—1,8-naphthyridin-2-
yDethoxy]phenyl]butanoate
Diisopropy! azodicarboxylate (0.20 mL, 1.0 mmole) was added dropwise to a
15 solution of ethyl (S)-3-(3-ﬂuorophenyl)-4-(4-hydroxyphenyl)butanoate (250 mg, 0.83
mmole), 2-(5,6,7,8-tetrahydro-l,8-naphthyridin-2-yl)—l-ethanol (178 mg, 1.0 mmole), and
triphenylphosphine (262 mg, 1.0 mmole) in anhydrous THF (5 mL) at RT. After 18 hr the
reaction was concentrated and the residue was flash chromatographed on silica gel (5:1
EtpO/hexanes) to afford impure title compound (236 mg, 61%): MS (ES) m/e 463 (M +
20 H)*. This was used without further purification.

(b) (S)—3-(3-Fluorophenyl)-4—[4—[2-(5,6,7,8-tetrahydro-1.8-naphthyridin-2-
yl)ethoxy]phenyllbutanoic acid
1.0 N LiOH (0.76 mL, 0.76 mmole) was added to a solution of ethyl (S)-3-(3-
25 ﬂuorophenyl)-4-[4-[2-(5,6,7,8-tetrahydro-l,8-naphthyridin-2-yl)ethoxy]phenyl]butanoatc
(236 mg, 0.51 mmole) in THF/H30 (3 mL), and the mixture was heated at 50 °C. After 18
hr the mixture was cooled to RT and acidified to pH 6 with 10% aqueous HCl. EtOAc (5
mL) was added and the mixture was stirred vigorously. The solid was collected by suction
filtration, washed with H50 (2x) and Et90 (2x), and dried in vacuo at 50 °C to afford the
30 title compound: MS (ES) m/e 435 (M + H)*. Anal. Calcd for Ca6H27FN703 - 2.25 HCI:
C,60.46; H,5.71; N, 5.42. Found: C, 60.44; H, 5.34: N, 5.45.
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U& ()-3 10% U& Q\):cdrdmg to the procedure of Example7 a), except substituting ethyl

P 109 ()31 B Fr 1090 uc?ﬁ% (LS, Fon PR sunstituting SbY o

g\ = roxyp enyl)-3-(pyridin-3-y utanoate (327 mg impure, 1 15 mmole) for the ethyl

10 3-(3-fluorophenyl)-4-(4-hydroxyphenyl)butanoate, and substituting 6-(methylamino)-2-

pyridylethanol (210 mg, 1.38 mmole) for the 2-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl)-
1-ethanol, the title compound was prepared as an impure, light orange solid following flash
chromatography on silica gel (100% EtOAc): MS (ES) m/e 420 (M + H)*. This material
was used without further purification.

()3, wARaB
(S)-

15
() (i-)-4-[4-[2-[6—(Mcthylamino)pyridin-2-yl]ethoxy]phenyl]-3-(pyridin-3-yl)butanoic
acid
1.0 N LiOH (3.45 mL, 3.45 mmole) was added to a solution of ethyl (£)-4-[4-[2-[6-
(methylamino)pyridin-2-yl]jethoxy]phenyl]-3-(pyridin-3-yl)butanoate (1.15 mmole) in
20 THF/H5O (5 mL), and the mixture was heated at 50 °C. After 18 hr the reaction was
cooled to RT and acidified to pH 6 with 10% aqueous HCl. The mixture was extracted with
CHCl3 (3x), and the combined organic layers were dried (MgS0Oy) and concentrated. The
residue was chromatographed on a C-18 Bond-Elute column (20% CH3CN/H50). The
fractions containing the product were pooled and extracted with CHCl3 (3x), and the
combined organic layers were dried (MgSOy) and concentrated. The resulting solid was
taken up in 2 M NaOH and washed with EtOAc (2x). The EtOAc extracts were discarded.
The aqueous layer was acidified to pH 6 and extracted with CHCl3 (3x). The combined
organic layers were dried (MgSQy4) and concentrated to afford the title compound (51 mg,
11%) as a white solid: 1H NMR (300 MHz, CDCl3) 6 8.32 (m, 2 H), 7.54 (dd, ] = 8.7, 7.2,
30 Hz, 1H),7.38-746(m,1H),7.12(dd, ] =7.8,4.9 Hz, 1 H), 6.86 (d, ] = 8.6 Hz, 2 H),
6.68(d,J=8.6Hz,2H),6.52(d, J=7.2Hz, 1 H), 6.37 (d, ] = 8.7 Hz, 1 H), 4.15 - 4.30 (m,
2 H), :’;.39 -3.52 (m, 1 H), 2.98 - 3.20 (m, 3 H), 2.85 (s, 3 H), 2.80 (dd, J = 13.7, 8.9 Hz, |
H),2.68 (dd, J = 15.1, 8.3 Hz, 1 H), 2.59 (dd, ] = 15.1, 6.7 Hz, 1 H); MS (ES) m/e 392 (M +
H)*. Anal. Calcd for Co3H75N303 - 1.3 HCL: C, 62.95; H, 6.04; N, 9.57. Found: C,
35  62.84;H, 5.87; N, 9.20.

2
wn
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(a) Ethyl (S)-4-[4-[2-[6-(methylamino)pyridin-2-yllethoxy]phenyl])-3-(pyridin-3-
yl)butanoate
Diisopropy! azodicarboxylate (7.8 mL, 39.8 mmole) was added dropwise to a
solution of ethyl (S)-4-(4-hydroxyphenyl)-3-(pyridin-3-yl)butanoate (9.455 g, 33.1 mmole),
10 6-(methylamino)-2-pyridylethanol (6.06 g, 39.8 mmole), and triphenylphosphine (10.44 g,
39.8 mmole) in anhydrous THF (150 mL) at 0 °C. The mixture was allowed to warm to RT
as the bath warmed. After 18 hr the reaction was concentrated and the residue was flash
chromatographed on silica gel (3% MeOH in 1:1 EtOAc/CHCI3) to afford the title
compound (9.2 g, 66%) as a viscous yellow oil: 1H NMR (400 MHz, CDCl3) 6 8.43 (dd, ]
15 =48,1.6Hz 1H),839(d,J=19Hz, 1 H),7.31-7.45(m,2H),7.13-7.21 (m, 1 H),
691(d,J=8.6Hz,2H),6.77(d, ) =86 Hz,2H),6.53(d,J=73Hz, | H), 624 (d,] =82
Hz,1H),4.43-458(m, 1 H),4.26 (t,J=7.0Hz,2 H), 3.92-4.05(m, 2 H), 3.32- 345
(m, 1 H), 3.04 (t,] = 7.0 Hz, 2 H), 2.89 (d, ] = 5.3 Hz, 3 H), 2.88 (dd, ] = 13.7, 7.2 Hz, 1
H), 2.82 (dd, J = 13.7, 7.8 Hz, 1 H), 2.70 (dd, J = 15.6, 6.3 Hz, 1 H), 2.59 (dd,J = 15.6,9.0
20 Hz, 1H), 1.11(t,J =7.1 Hz, 3 H); MS (ES) m/e 420 M + H)*.

(b) (S)-4-[4-[2-[6-(Methylamino)pyridin-2-yl]ethoxy}phenyl}-3-(pyridin-3-yl)butanoic
acid .
2.0 M NaOH (15 mL, 30 mmole) was added to a solution of ethyl (S)-4-[4-[2-[6-

25  (methylamino)pyridin-2-yljethoxy]phenyl]-3-(pyridin-3-yl)butanoate (9.2 g, 22 mmole) in
dioxane/H,0O (100 mL), and the mixture was heated at 50 °C. After 18 hr, the reaction was
cooled to RT, acidified with 10% HCI (25 mL), and concentrated to 1/3 volume to
precipitate a gum. The supernatant was decanted and the gum was partitioned between
H»O and CHCl3. The layers were separated and the aqueous layer was extracted with

30 CHCI3 (3x). The combined organic layers were dried (MgSO4)and concentrated, and the
residue was taken up in H9O and 2 M NaOH (30 mL). The solution was washed with Et;0
(3x): and the EtyO extracts were discarded. The aqueous solution was acidified with 10%
HCI (50 mL), concentrated to 1/3 volume, and extracted with CHCl3 (3x). The organic
layers were combined, dried (MgSOy), and concentrated to leave a foam. This foam was

35  taken up in CH,Cly, and the solution was diluted with hexanes and concentrated. This
process was repeated three times. The resulting solid was dried in vacuo at 65 °C to afford
the title compound (7.96 g, 92%): 1H NMR (400 MHz, MeOH-dg4) § 8.28 (narrow m, 1 H),
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Hz, 2 H), 2.97 (dd J = 13.6, 6.5 Hz, 1 H), 2.87 (s, 3 H), 2.77 (dd, J = 13.6, 8.9 Hz, | H),

5 2.71(dd,J=156,6.4 Hz, 1 H), 2.62 (dd, ] = 15.6, 8.9 Hz, 1 H); MS (ES) m/e 392 (M +
H)*. Anal. Calcd for C23Hp5N303 - 0.1 HyO: C, 70.25; H, 6.46; N, 10.68. Found: C,
70.32; H, 6.50; N, 10.32.

Example 10
10

Preparation of (8)-3-(pyridin-3-yl)-4-[4-[2-(5,6,7.8-tetrahydro- 1 .8-naphthyridin-2-
yDethoxylphenylibutanoic acid

(a) Ethyl (S)-3-(pyridin-3-yl)—4—[4-[2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-

15  yDethoxy]phenyllbutanoate

Diisopropy! azodicarboxylate (0.41 mL, 2.1 mmole) was added dropwise to a

solution of ethyl (S)-4-(4-hydroxypheny!)-3-(pyridin-3-yl)butanoate (500 mg, 1.75 mmole),
2-(5,6,7,8-tetrahydro- 1,8-naphthyridin-2-yl)- 1-ethanol (374 mg, 2.1 mmole), and
triphenylphosphine (551 mg, 2.1 mmole) in anhydrous THF (8 mL) at RT. After 18 hr the

20  reaction was concentrated and the residue was flash chromatographed on silica gel (90%
EtOAc/hexanes then 5% EtOH/EtOAc) to afford the title compound (572 mg, 73%) as an
oil: 1H NMR (400 MHz, CDCl3) 88.43 (dd, ] = 4.8, 1.6 Hz, 1 H),8.39 (d, J = 1.9 Hz, |
H), 7.41 (narrow m, 1 H), 7.17 (dd, ] = 7.8, 4.8 Hz, 1 H), 7.07 (d, ] = 7.3 Hz, 1 H), 6.90 (d,
J=86Hz,2H),6.76 (d, ] =8.6 Hz, 2 H), 6.44 (d, ] = 7.3 Hz, 1 H), 4.75 (br s, 1 H), 4.21 (1,

25 1=7.0Hz 2H),393-4.08 (m, 2H),3.31-3.45(m, 3H),2.99(t, ] =7.0Hz, 2 H), 2.88

© (dd, J=13.7,7.2 Hz, 1 H), 2.82 (dd, J = 13.7, 7.8 Hz, 1 H), 2.65 - 2.75 (m, 3 H), 2.59 (dd,J

=15.6,9.0 Hz, 1 H), 1.85 - 1.95 (m, 2 H), 1.12(t, ] = 7.1 Hz, 3 H); MS (ES) nve 446 M+
H)*.

30 (b) (S)-3-(Pyn'din-3-yl)-4-[4-[2-(5,6.7,8-tetrathdro-1,S-naphthyridin-z-

yDethoxy]phenyllbutanoic acid
"1.0MLiOH (2.6 mL, 2.6 mmole) was added to a solution of ethyl (S)-3-(pyridin-3-

yl)-4~[4—[2-(5,6,7,8-tetrahydro—1,S-naphthyridin-2-yl)ethoxy]phenyl]butanoate (572 mg,
1.28 mmole) in THF/H,O (8 mL), and the mixture was heated at 50 °C. After 18 hr, the

35 reaction was cooled to RT and acidified to pH 6.0 with 10% HCl. The precipitated solid
was collected by suction filtration, washed with H7O, and dried in vacuo to afford the title
compound (414 mg, 77%): |H NMR (400 MHz, MeOH-d4) 5 8.28 (dd, ] =4.9, 1.4 Hz, |
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3"10% | & (158 (ddgl = 15.2,8.5 Hz, | HJ, 1.80 - 1.97 (m, 2 H): MS (ES)m/e418(M+H)+ Anal.
5 Caled for Co3H5N303 - 0.25 Hy0: C, 71.15; H, 6.57; N, 9.96. Found: C, 71.11; H, 6.66;
N, 9.82.

' Example 11

10 Parenteral 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

15  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

20  other injection-infusion system.

Example 12

Oral Dosage Unit Composition
25

A capsule for oral administration is prepared by mixing and milling 50 mg of the
compound of Example 1 with 75 mg of lactose and 5 mg of magnesium stearate. The

resulting powder is screened and filled into a hard gelatin capsule.
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10 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
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
15  fully set forth.
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H H

CHa/N l N\ (CH,),— N I N\ (CH,),——
o =

10 or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 in which R! is:
Fs
F CH, CF,
SYN SYN
15
OCH,
N
X XN XN XN N'&N
= P4 = = k%
0 -

or
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4. A compound according to claim 1 in which R? is:
H
N | N\ (CH,) ;™
=
10
5. A compound which is:

(i)-4-[4—[2-[6-(methylanﬁno)pyridin-2-yl]—1-ethoxy]phenyl]-3-[4—
(trifluoromethyl)phenyl]butanoic acid;
15 (£)-4-{4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl]-3-[4-[(N-methyl-N-
phenylamino)carbonyl}-1,3-0xazol-2-yl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-y1]-1-ethoxy]phenyl]-3-{4-[(morpholin-4-
yl)carbonyl]-1,3-0xazol-2-yl]butanoic acid;
(¥)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl]-3-[4-[[N-methyl-N-
20 (2,2,2-trifluoroethyl)amino]carbonyl]- 1,3-0xazol-2-ylJbutanoic acid;
(2)-4-[4-[2-[6~(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-{4-
(trifluoromethyl)thiazol-2-yl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yl}- 1-ethoxy]phenyl]-3-(3-methylthiazol-2-
yDbutanoic acid;
25 (S)—3-(3-ﬂuorophenyl)-4-[4-[2-(5,6,7,8-tetrahydro—1,8-naphthyridin-2-
yl)ethoxy]phenyl]butanoic acid;
" (£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]ethoxy)phenyl]-3-(pyridin-3-yl)butanoic
acid,;
(S)-4-[4-[2-[6-(methylamino)pyridin-2-yl]ethoxy]phenyl]-3-(pyridin-3-yl)butanoic
30  acid; or
(S)-3-(pyridin-3-yl)-4-[4-[2-(5,6,7 8-tetrahydro- 1,8-naphthyridin-2-
ylethoxy]phenyl]jbutanoic acid;
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109%& ()-S3 109&"() - FASIBTRCYicar $pBRASHIOn MR EHMPTiSEs a compound according to
3109 () - YdaithO%&) {nxinbdplB3ei®ageht ahd a pharmaceutically acceptable carrier.
109%& ()-! F("109% ()-9' 10%& ()-89999999, ::~\:0!11S 110% U
U& ()-1#L! 1098JU& ()-L9%0% U& ()- 10 10 10; 109 ()-'S,5m 109 ()-g:8;D; G
<<N=A<~\: 0!I 11 B 1098hg ph&nfapeugdl compogitidnld@ecring BX@H4if06 Wherein the

10 antineoplastic agent is topotecan or cisplatin.

9. A pharmaceutical composition which comprises a compound according to

claim 1, an inhibitor of bone resorption and a pharmaceutically acceptable carrier.

15 10. A method of treating a disease state in which antagonism of the oy B4
receptor is indicated which comprises administering to a subject in need thereof a
compound according to claim 1.

11. A method of treating a disease state in which antagonism of the ot 85
20 receptor is indicated which comprises administering to a subject in need thereof a
compound according to claim 1.

12. A method of treating osteoporosis which comprises administering to a
subject in need thereof a compound according to claim 1.
25
13. A method for inhibiting angiogenesis, tumor growth or tumor metastasis
which comprises administering to a subject in need thereof a compound according to claim
1.
30 14. A method of treating atherosclerosis, restenosis or rheumatoid arthritis

which comprises administering to a subject in need thereof a compound according to claim
1.

15. A method of inhibiting tumor growth which comprises administering
35  stepwise or in physical combination a compound according to claim 1 and an antineoplastic

agent.
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inhibitor of bone resorption.

18. A compound according to any one of claims 1 to 5 for use as a
medicament.
10
19, The use of a compound of the formula (I) as defined in claim 1 in the
manufacture of a medicament for the treatment of diseases in which antagonism of the
o.yB4 receptor is indicated.
15 20. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of 2 medicament for the treatment of diseases in which antagonism of the

o84 receptor is indicated.

21. The use of a compound of the formula (I) as defined in claim 1 in the
20  manufacture of a medicament for the treatment of osteoporosis.

22. The use of a compound of the formula (I) as defined in claim 1 in the

manufacture of a medicament for the inhibition of angiogenesis, tumor growth or tumor

metastasis.
25
23. The use of a compound of the formula (I) as defined in claim 1 in the
manufacture of a medicament for the treatment of atherosclerosis, restenosis or rheumatoid
arthritis.
30 24. The use of a compound of the formula (I) as defined in claim 1 and an

antineoplastic agent in the manufacture of a medicament for the inhibition of tumor growth

in physical combination or for stepwise administration.

25. The use according to claim 24 wherein the antineoplastic agent is topotecan

35  orcisplatin.
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