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25  to promote tumor regression by mducmg apoptosis of angiogenic blood vessels. Thus,

agents that block the vitronectin receptor would be.useful in treating diseases, such as
osteoporosis, restenosis and cancer.
The vitronectin receptor is now known to refer to three different integrins,
designated o8y, &tyB83 and atyBs. Horton, et al., Inz. J. Exp. Pathol., 1990, 71, 741. o8,
30  binds fibronectin and vitronectin. 0,B3 binds a large variety of ligands, including fibrin,
o fibrmogen. larmnm, thrombospondm. vnronectm, von Wlllebrand's factor, osteopontm and
" bone.sialoprotein I. 0,85 binds vitronectin. The vitronectin receptor avBs has been shown
to be involved in cell adhesion of a variety of cell types, including microvascular
endothelial cells, (Davis, et al., J. Cell. Biol., 1993, 51, 206), and its role in angiogenesis
35  has been confirmed. Brooks, et al., Science, 1994, 264, 569. This integrin is expressed on
blood vessels in human wound granulation tissue, but not in normal skin.



bl ood vessels in human wound granul ation tissue, but not in normal skin. WO
01/ 17959 PCT/ USO0t 24514 The vitronectin receptor is known to bind to bone
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Thus, Hortwoglmtpsgal , Exp. Cell Res. 1991, 195, 368, diBCI/USNe 245141t

. RGD- cont ai ni ng pﬁg i des and an .a |-V|tr ctin receptor ntlbodx (23C6)
g Kropn s B B :

CRECRRET R Kawn 49,7 A% RIPRIBE VIIER coniEmile, it i on,

inhibit dentine

-Sat 0, et al .ui-peptige A@?IIY-“’BP Gir RGDY @otif. ﬂ!!.S, HQMSBtdl Fob. el Ret. R, B8hi statin, a
.snake venoma3ggpiistid@ Nt RED-coftRiRing| é}ﬁdésfaﬁaaﬁﬁmmh&ﬁﬁﬁcepk& aﬁxb@@ ent i nhi bi tor

of bone resqg tissue cu ts . at 0
ost eocl ast s ?@‘E“IB)B'H'@“ qf"[""ﬁ’sﬁ%"’?ﬁﬂf'ﬁ’é&ﬁ§Pd‘fag‘859’é?sé°(? e E@?‘P&l t(’C‘E)tr?{)’ounds are
pot ent i rfhi Bl €t Biolp1990.H 1, 1713 disclosny that @histatin p sapke venpm peptide whigh ar , it has

been di scoveomging thakesusdae&@mm&nm&r AR SRRl P AUlNRIah®T S Of the
vitronectin I8 nogen receptor. SUVWMARY OF THE | NVENTI ON

ept o i
This inventi *H'%Ef&%f‘ﬁ“%'ﬁgp%ﬁfgﬁtfﬁﬁé "t the fornula (1) as described
herei nafter, whilidias mxAeemdiscovesesiahay cirtainlcompdunds are/potent inbibigors oftthebi t i on of t he

vitronecti ongjpg sdar&v@g re@eaeirsalwpmaeﬁnap&fsweed d’iscm%edttmakmpoeédslaﬂf | ammat i on,
cancer a d car d| 5@ 9&({:& ers SL{C af%? eroscl erosi s and

rest enos BHEPT Tnégl 8 er‘@ﬁr‘ﬁ‘e‘ﬁ'Bﬁ?fe %'sﬂbq"blfei NPESN FC9PX¥t or , such as

ost eopor05| s. This invention is also a pharnaceutical conposition
conprising a conpound accostMMgARY CETHBIRVENTIGN a pharmaceutical ly
carrier. 20 Thisjnvention is. in |sea es which are
nedi ated by the fhistl'}vg?]“é’gf?wq’%s(?gﬁ?%lf'geﬂ%ﬂ' g‘”ﬁ'ﬁ'ﬁ({) ‘% 'i’gas BT he
conpounds of whi¢h have phemnedlegicabactivitySerftid inlfibirion of thesmitrangetion Frosns @hdbaresi S,

restenosis, isefliameakivaént oﬁaﬂmﬁanammféer&ﬁ@&aﬁomraealgm&wmh aesorption is a
factor, suchaﬁ%sosgesrgs%ogg otsensé § E gESCR PTI %c{r o vention

conpri ses nover ¢ orpounds Wt l|§"(§“"r§rt‘)"' re‘B ETESOTPHRT B2 F%51L S8 F he

vi tronectin 9s®eROMSEr t han the fibrinogen receptor. This invention conprises
conpounds of  f ormglisvedtioh is a83 a Ghadiadeltizhl compositith @5HpriRing Reorhgouhiet - or Ar; R

is

according to formula (I) and a pharmaceutically carrier.

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

resorption is a factor, such as osteoporosis.

25 DETAILED DESCRIPTION

This invention comprises novel compounds which are more potent inhibitors of the '
vitronectin receptor than the fibrinogen receptor. This invention comprises compounds of
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wherein:
R1is Het- or Ar;
R2is

formula (I):
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weith Rns produced by bone netastasis, bone |oss due to

to {he vxtroﬁectm receptor e[l'lhlthlOﬂ of the vitronectin receptor on
osteoclasts inhibits osteoclastic bone resorption and is useful in the treatment of diseases
wherein bone resorption is associated with pathology, such as osteoporosis and
osteoarthritis.

In another aspect, this invention is a method for stimulating bone formation which
comprises administering a compound which causes an increase in osteocalcin release.
Increased bone production is a clear benefit in disease states wherein there is a deficiency
of mineralized bone mass or remodelihg of bone is desired, such as fracture healing and the
prevention of bone fractures. Diseases and metabolic disorders which result in loss of bone
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.

Additionally, since the compounds of the instant invention inhibit vitronectin
receptors on a number of different types of cells, said compounds 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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30 Additionally, since the conpounds of the instant invention inhibit
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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.
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conprises adm nistering stepwi se or in physical conbination a conmpound of
formula (1) and an antineoplastic agent, such as topotecan and cispl atin.
30 Wth respect to formula (l), suitably Rl is CF3 FCH3 CF3 S NS NYY
-4 WO 01/ 1weanPesr/ US00/ 24514 OCH3 | 10 R O N // S FCTAUSASBIN or in
which R is d4alkyl and R' s _phenyl, benzyl or -CH2CF3; or R and R' are .
joined to 5 forma norphol ring. Suitably, @R¥sis: HH CH N (CH2)?2
(CH2)2 or Represepnative a of thi s/j\nvention are the-
fol l owing: 10 N Y X
()-4-[4-[2-[6-(ne
(trlfluororrethyl)p

hen'\i]} [ 4-

- phenyl am no)car bonyl }- 1, 3- oxazol » 2 yl'] but anoi ¢ aci d;
()-4-[4-[2-[6-(nethyl am no)pyrldln 2-yl]-1- ethoxy]phenyl] 3- [4 [ (mor phol i n-

4- 15 yl)carbonyl]-1, 3-oxazol - 2-yl ] but anoi ¢
()-4-[4-[2-[6-(nethyl amino) pyridin-2-yl]-1-et y,]/henyl] 3-[4-[[ N-net hyl -

- (2,2,2-trifluor gyl ) am arbonyl -1, _3-gXxazoN 2-yl ] but anoi ¢ aci d;
()- 4[4[2(6(rre I mno)jﬁdanyl] -eNhoxy][fhenyI] 3-[ 4-
Y
in which R’ is Cy_galkyl and R" is phenyl, benzyl or -CH,CF;; or R’ and R" are joined to
5  form a morpholinyl ring.
Suitably, R2 is:

H H
N N CH,),—— N N CH,),™/™
CH3/ I S ( 2l . I S ( g)a
N Z
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Representative of the novel compounds of this invention are the following:
10 (:i:)—4-[4-[2-[6-(methylamino)pyridin—2-yl_]— 1-ethoxylphenyl]-3-[4-
(triflecromethyl)phenyl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yI]- 1-ethoxy]phenyl}-3-[4-[(N-methyl-N-
phenylamino)carbonyl}- 1,3-oxazol-2-ylJbutanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]phenyl]-3-{4-[(morpholin-4-
15  ylcarbonyl]-1,3-oxazol-2-yl]butanoic acid;
(2)-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]butancic acid;
20 (Z)-4-[4-[2-[6-(methylamino)pyridin-2-y1]- 1-ethoxylphenyl}-3-(3-methylthiazol-2-
yD)butanoic acid;
(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]ethoxylphenyl]-3-(pyridin-3-y)butanoic
25  acid;
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(trifluoromethyl)thiazol-2-yl]butanoic acid; 20

()-4-[4-[2-[6-(net hyl am no) pyridin-2-yl]-1- ethoxy] phenyl] 3-(3-net hyl thiazo
| -2- yl)butanoic acid;’ (S) 3-(3-fluorophenyl) - 4-[:4-

[2-(5, 6, 7,\Qohm795yhydro , 8-napht hyri di n-2- yl) et hoxy] pherqwmmﬁm c acid;
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-(S)-4-[ 4-[ 2-&id: 4dndet hyl am no) pyri di n-2-yl] et hoxy] phenyl ] -3-(pyridin-3-yl) but
anoi ¢ acid; andg

: )-3 (pyndm -3~ 4-[4 [2-(5 6,7,8-tetrahydro-1,8- napli\thyndm -
(S)- 3(pyr|d|n 6, 7, 8-tetrahydro-|,8-naphthyridi n-2-

yl) et hoxy] pﬁé)ﬁS?P’j%‘ﬁ‘F%YﬁB‘g‘E“" ’& 5 or a phar maceutical |y acceptabl e salt
thereof . 3 n aragbsmaedicallyactepable saliphavdls of this invention nay have one or
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prodrugs of dubstinemripaiyposocoirrehéd iSinddpuinitioDits mealling @k BySoir sbauearsder ed to be

any coval ent|y H ’LF dkffesiceMi ch rel ease the active 15 parent drug
according to %ém gu tlgn v?‘\:/eo Thus, in another aspect .of this invention

are novel prodr Lﬁj§° n QH“HF oveptignare PFP%‘PMF“&P@%PW‘FFSPHQ‘SFWV@WM i on of
formul a (| a)Prodrogsarervdssidered ko Beanyredvaler(tly Ibprided\ndiees vidith relesse ehedctidvg nbol s

commonl y, ysgﬁlné @&%ﬁc&&ﬂ%io@&nﬁﬂq ?JWD *?rﬂxls ?raﬁcﬁlhe?ﬁsgectu%gxﬂ tﬁaggret o describe

t he conpounds 'S I nvent]on m no_acl
abbr evi at | on®vei@rodmgs.(Hhich PBP]&?:“‘F"BB“‘ sl‘ﬂ“‘?ﬂ'ﬁ?i’i“’é‘g? efformlarifa) copenoprds,
Nonencl at ur eofd@muld¢Heri bed in Eur. J. Biochem, 158, 9 (1984). Cl-4al kyl as

appl i ed herein negps, ,,gg};ds% 1%% E'tukéd‘ﬂﬁ’xg %’ngéqndgﬁé?xu&lﬁtsa}e to 4

car bon atons, éamd i ncl udes. met “H% I sopropyl, n-butyl,
i sobut yl and!spd BFEgi8 o describg th TFP“W%H“Q%/‘P ‘§“’“‘B§°‘bﬂ? 5"6‘%1 the amipg@fidt yted with t he
group RX20 V\habbi‘bwaﬁ;ns frlow thedUPAC-IUB Joint Commission on Biochemical Nomenclature as

described in Eur. J. Biochem., 158, 9 (1984).
Cj.4alkyl as applied herein means an optionally substituted alkyl group of 1 to 4

carbon atoms, and includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl.
Any Cj_4alkyl may be optionally substituted with the group R, 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 Cj_salkyl, OR*, SR*, C;_salkylsulfonyl,
C;.q4alkylsulfoxyl, -CN, N(R*);, CH,N(R"),, -NO, -CF3, -CO,R* -CON(R™),, -COR*, -
SO,N(R™),, -NR*C(O)R*, F, Cl, Br, 1, or CF3S(0),-,wherein r is 0, 1 or 2, and R* is H,
C,_4alkyl, phenyl or benzyl.

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

Ar, or aryl, 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
Cj.4alkyl, C;_zalkoxy, C;_salkylthio, CF3, NH,, OH, F, Cl, Bror L.

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,
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25 carbon atomthat results in a stable structure and is avail able by
conventional synthetic techniques. Suitable-groups for Rx are Cl_4al kyl,
OR*, SR*, Cl_4al kyl sul fonyl, CL.4al kyl sul foxyl, -CN, N(R*)2, CH2N(R*) 2,
-NC2, - CR3woogA®by - CON(R*) 2, -COR*, - SO2N(R*) 2, - NR*C(kgmRoseomssiL<l, Br, |,

or CF3S( O) 1, pehifhidhzdle! behfopfan, berRbthid heﬁ’@gen%thxh&le"kuran%&%l&ﬂdohﬂ%heny| or
benzyl . 30 Hal as applied

her ei n, nearfgmﬁﬁgﬁey?’pecf{r}"ﬁ%faﬁw pYF‘%‘?Je B%'Eoﬁwne’ ?‘“ﬂ%"ﬁ?ﬂyﬁ%‘ g%rb'étl tuted by one

to three suldhirgoleyenazale, ﬁwbetneaasunplmseoqdre@hnqe@d tetrenand perhyded- Ryibolinespeci al | y

Cl_4al kyl, Gahd ftaqduisilide. Aa} n&@dsﬁ%lcﬁmlﬁhnombp toNBee siblstitudnts oflthe HErigl, | . Het, or .

het ot o0} i BT 208 A5 EPRHE B Gemeal s 2 piTrvered 35
three het er%h@l’?ﬂ”l@hdbﬂeqqonemﬁﬂnsnnven@noup of nitrogen, oxygen and sul fur,

whi ch are stabl ecaﬂﬂnraaréalg%oaﬁyaee &Ureﬁﬁ%?did Q%'reﬁﬁ%&ﬁhmg)bﬂ?h%i S.
[llustrativ mp benz F6 WO_.01/ 1.7959 US00/ 24514

rocycl e e
benzi m dazol €, a%?nzrg}éflsrt%ﬁ'e Eut#?g %h&ﬁ%ﬂ enz azol e, furan, imdazole,
i ndol i ne, rﬂ)\ovh!dlﬂ?th@‘}’cqﬂropﬂﬂd@hah& referyse the phemyl raq;w tC'(bz Gfertptyltheol i dine,

tetr ahydlf@p)ﬁehﬁloﬂﬁ:arbﬁw tedicAEBn refelRitedObddzy! QARAD MR ref&rgtoqﬁgﬂﬁﬂ'@tre% ol IA ne,

i soqul nol 1 n 0] n 1S ny
accessi bl e cegl’(girlﬁéettf eftyqlf% Feger?%@ééa@a’t)&sﬁq’lrfgﬂé 5 Oh%n pﬁgulﬁgg $| ng, 5 such
as those defrefarsdp eyplohexylf det refene ¢ S-tewazalyl. ar e avai | abl e by chemnical synthesis
and are stable mé&lm@h@a&mramme@ﬁ DbCSefErBhBiﬂ&beﬁbxylG&B&dﬁhﬂile.r adi gal .
groups are Vi.at y radi ca
Boo Tt or s (MAEIRR BEn ﬁ‘aﬁamé"g%"dm (B bt o iplfor) Bl Bl BBCY

f | uor enylretrrfeR ki3 simet ylwenpwvl) WYFﬁP@"@lqeohyE'WémﬂWénypBF r&ffﬁé&l Cbz

refers to thehylfdxprivbiiagols/ THF Bsbdyio tduablideciiran, BIEA ffedts to the benzyl
rs to acetyl, Ak

;219 Ie(r:gI to Gdjllg({pgor ?‘e&ﬂmjﬁ reli%géﬁ'r:D E%m ejl&{gﬁaéoglcar%%{}%akﬁ Pﬁcég fgj % refers to

‘cycl ohexyl . tmﬂﬂ@w‘ﬁ‘e +IJAD refers fodiigapyapyl WWW‘%%%@?’%P e abbreviated
her ei n. DCC didtRixgethiafic, DMBrefeiedinkhlfdnasthids) NBS refelDMARblombsicGniinide,

di net hyl i DC 15 refers
to 1- (3-%*"&“??%%%‘% patgtinlo %“%% fifl FEASERS Pt Bhdilond B DPEECC 10

refers to e dphg i?%?‘ﬂ"eﬁf@ﬁ@ elers toheazotriazg)- %ﬂ?ﬂéﬂiﬁ%‘i‘l}r an, DIEA .
refers to cﬂmmombsppgﬂnﬁﬁ lexhftustopiosphiate/HIF fefeketb hydrafludtieichdy TEA refets war boxyl at e,

PPIS T et €r iyt DRI ol en cﬁd(:))l)zé@ 2ol OB e,

azodi car boxyl a ers t ane ers
di met hyl f or mami dé:°mRB‘8dsr‘$f*b‘r'§"°E“(‘)°“N!Wﬁﬁ§ @F #mfTalmethods described in
25  Schemes I-VI

W
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20 Pd/C refers to a palladiumon carbon catalyst, PPA refers to
pol yphosphoric acid, DPPA refers to di phenyl phosphoryl azide, BOP refers
to benzotriazol -1-yloxy-tris(dinethyl- ani no) phosphoni

hexaf | uor HRBEYHt e, HF refers to hydrofluoric aci d TErquré?sé'P@‘ﬁf?)
.triethylamne, TFA refers to triflugpaeatic acid,»PCC refers to pyridinium
chl orochronate. Conpounds of this invention are prepared by the general

met hods described in 25 Schenmes I1-VI. -7 1111111 WD 01/ 17959
PCT/ US0O0/ 24514 Schenme | F3 CH30O a CH30 \ i 3C NOCH3 b CH30 \ O G 2 3
"F3dCH30/ I / e CCH30O 10" CQO2Et -~ COP 4 H5 CF3 H HO <&COR

[\ 1 CO2Et gH, 9 HaC N N-N 0 go  COHc.8.00H,(a)  CHINH® .

HOBt H20, Et3N, L.&am)benrl e—8es Buli , c)

(Et O 2P( O CH2C02 Yot ol uene; (d) 0% Pd/ C, Et OH; (e Sk

CH2C12; (f) 6- (rreth | ami no) - 2- pyri dyl et noI DI AD, (Ph)3P, THF (g) (9)
1.0 N NaOH, MOH, then acidification. An appropriate al koxyphenyl acetic

il converted to the
ding N
rivative, according

acid, for instance 4-nethoxyphenyl acetlc acid (1-1),
deoxybenzoi n derivative 1-3 pgyreaction of the corres|

met hoxy- N- met hyI amcdpo(l- 2) h a netal at ed;Haéorrati d
to the s

5 (a) CH3NH(OCH3) - HCl, EDC, HOBt - Hy0, Et3N, DMF; (b) 4-bromobenzotrifluoride,
sec-BuLi, THF; (c) (EtO)79P(O)CH,CO5Et, NaH, toluene; (d) Hy, 10% Pd/C, EtOH; (e)
BBr3, CHZCIZ; (f) 6-(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (g) (g) 1.0N
NaOH, MeOH, then acidification.

10 An appropriate alkoxyphenylacetic acid, for instance 4-methoxyphenylacetic acid
(I-1), is converted to the deoxybenzoin derivative I-3 by reaction of the corresponding N-
methoxy-N-methylamide (I-2) with a metalated aromatic derivative, according to the
general method of Weinreb (Tetrahedron Lert. 1981, 22, 3815). Compound I-3 is
converted to the o,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
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general nethod of Weinreb (Tetrahedron Lett. 1981, 22, 3815). Conpound |-3

Is converted to the c& -unsaturated ester 1-4 through the well-known

Wttig reaction. 15 Optinally, the reaction is conducted using triethyl
phosphono¥@PHt785% n t he presence of a suitable base, g RASLH i um |

hydride or lsbibéhk,diBnké @fubhel TRE, RY niudros! clefdbk. d€edudtibn SthESIEmMN gréup of B4 ¥O 01717959 . |
PCT/ US0O0/ 24514 :

ol ve as toluyene, THF, _or xtures thereof
Reduct i on of’? i"Haéﬁgfcgw%hbﬁgﬁ‘ﬁdrﬁm?mﬁ‘ ¢ presspse o s P%pnélﬂ’ﬁﬁﬁﬂﬁt J¥ed by
hydr ogenat i dnstanee palipdiuny ansictivated olfarcaalpiaa|suithble solveat, sich 9 EtOAgrMeQEist ance

rl\)/glul_| adi um O IE+ @ i iPY@, OF mBadsGRadof, mn@:@wtﬁ@bhes csﬂbe/asuvea widtddras Et OAc, o |

r. mxtures the net.hyl. et her | -S can be - :
cl eaved ﬁ"%’f"&%qﬁ iP 8} B whve 'B%Féﬁag{ylcﬁbgﬁ '?rﬁ"t'é‘i'h Q’Eﬁd\}‘gr@g ferably |
CH2Cl 2, or wunfinugt ttichiaside (AJC13) intaBkert selvent, such as GlizGlp.r Othirlussfilaethotd C13) in an '
inert sol V e M. rerfioVallbf Asthiiddiedprotednl ogg:ﬁﬁfdéécnﬂatlﬁ'mne. *p?&ecfu%@%ﬁ{,s of et hyl

th tect G
& gani b Synot QErueS ARy TRRERE WiRCperrE APt medliseol KEis i ng phenol
1-6 is reactactd with &r{ngtiyinmtine)-2 aiidyierhagol fnys Mitspnetuktzpesbugling addot sunobu- t ype

<1: og gl) I tngxor ??Qﬁghﬂ@ké'a@tnfn@l@ﬁmz%ﬁ%@@ﬂi}ﬂe%zsl@ﬁzl -28)40 affo3PI-95fte rAtfMnNiES1 S 1981,
0O a [o]#

act e x . formed
bet ween an &5343 m&té)?%'%?(oy %@ett‘%erena% 8"La'§°ngtgiiﬁ§}f"suﬁl}§d$ ?H} boxyl ate or
di i sopr opyl a@émbeﬂimyilsaprepylmxcybwmh@nwmmhmhmamwnss conducted in
an_aprotic %&{duammaﬁ@eotxbeamﬂe&mmﬁcﬂ@mﬁifm QEDWThJ&Eyl%&)&‘I&SteV of

1-7 is hydr d usin base n_aqueous THE or
NaCH i n aqueg'ds %ed“s ue(f g 3? TR fl‘ct?lH mtaﬂ Wﬁggogt"é q@%ﬂ"ﬁoxyl ate
salt is lci mema@dlOwﬂtaholeﬁnéE!!F@tmsmedlﬁw@oxylatepaltulmdefwéenfhmm@bleH@i to afford
t he g ar bOX|y|fdaansﬁﬁ¢eCrF|/-\ -0B HCAkd £FfoRErhd aaﬁioxyuctalsle I-Bﬂhﬁérﬁﬁld?lﬂttﬁé :nl?ﬁrebi@asyl gt e isalt
can be iso X of. t r.ee .carboxylic
acid can b%Lr lag’r edsﬁbéﬁaftﬁ (‘if dgm%% gfﬁ&h&o%?tho thefre?cetf?cha (ral the art.

- 20 Schene 1£ar+!@pa=pqrﬁ¢is'@l%h°¢$wﬂtﬂmowntghosmisl@rlnthe/an/ 2 C02CH3 1 2 3
HO(C02Bn TIPSO OHd TIPSOONH 2/ C2CH3 ° / CORCH3 4 5 (02Bn 00213n

20 . Scheme II
HO . TIPSO ' P
o, O, o
Br Br A \_-CO,CH,
1 2 ' 3
_. HO CO,Bn
A~ TIPSO O NH
, TIPSO  CoH d | m |
g C02CH3 : COQCHg
4 5
. CO,Bn CO,Bn
e TIPSO~ OUN ¢ TIPSO ON
=0 L e,
CO,CH, s CO,CH,
B . 7

il



e TIPSO O AN f TIPSOO4Nqu COCHI /| COCH2 32367 -9 iIIIIiI WO
01/ 17959 PCT/ USQO 24514 CO2Bn w26n HO(C)~ p-~N ... r--~ O N ~vy h
Boc' O' CZCH3 CRCH3 -~- 8 9 "CO2H 0 Ph HS BOCOI O N k
Ik COEt OWOP¥ITSY 11 0 Ph O Ph N CH3 H/ CH3 Hoon’qT’m skzt 0 O
14N 11k 3 COREt /| | COREt TlcizenIS OPh N HCH3S mHSGEN O ON CO2H 14
5 (a) Triisopropylsilyl ch I m dazol e, DIVF; (b)=1€ethy|

3- (benzyl oxycar boryd. b oate, Pd(OAc)2,.0P2(egl Ni -Pr)2NE|t

_propi onitril-e2e) HI 0 t ; °C s¢ : ané @iﬁ
“hydr ochl ori de, EDC, Ho® N, DVF; (e) S 56 THF; (f)
C13CBr, DBU, CH2Cl12; (g) TBgF, THF (h) (Boc) 20, pyrlcgne THF; (1) H2,

Q Ph
COH N

—~ cH,

o) O N j 0 o /N k
Boc ——> Boc ——
CO,Et CO,Et _

10 ' 11

14

5  (a) Triisopropylsilyl chloride, imidazole, DMF; (b) methyl 3-(benzyloxycarbonyl)-3-
butenoate, Pd(OAc)9, P(tol)3, (i-Pr)oNEt, propionitrile; (c) Hy, 10% Pd/C, EtOAc; (d)
serine benzyl ester hydrochloride, EDC, HOBt - H0, EtzN, DMF; () Burgess reagent,
THE; (f) C13CBr, DBU, CH)Cly; (g) TBAF, THF; (h) (Boc)20, pyridine, THF; (i) Hp,
10% Pd/C, EtOH; (j) N-methylaniline, EDC, BPFFH, (i-Pr)oNEt, pyridine, DMF; (k) 4 N

10  HCVdioxane; (1) 6-(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (m) LiOH, THF,
H»0, then acidification.

A halophenol derivative, for instance 4-bromophenoi (II-1), is converted to a
suitably protected derivative, for instance 4-bromo-1-(triisopropylsilyloxy)benzene (11-2).
15 The protecting group for the phenol must be compatible with subsequent chemistry, and
also must be able to be removed selectively when desired. Methods for the protection of
phenols are described in standard reference volumes, such as Greene, "Protective Groups in
Organic Synthesis” (published by Wiley-Interscience). Compound II-2 reacts with methyl
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10% Pd/C, EtOH; (j) N-methylaniline, EDC, BPFFH, (i-Pr)2NEt, pyridine, DWVF;
(k) 4 N 10 HCl/dioxane; (1) 6-(nethylam no)-2-pyridylethanol, DI AD, (Ph)3P,
THF;, (m LiOH, THF, H2O then acidification. A hal ophenol derivative, for
i nst ance 4W@nm¢1enol (11.1), is converted to a suitabpgr/psmkensed

derivative, i g, ﬂﬁ#&%ﬁ@ﬁmﬁgﬁ&%a&ﬁmkgeorgxcgm Aaé{c ¥ medzene (11-2).

15 The protec or t eno kg subsequent

chenistry, alf§2.a -s'§5)n‘ﬁéﬁf°"$g %the%mbéweéﬁﬁdbﬂa@é'%ENWmeWmn desired.
Met hods for geheralprioéondicted in Mfineri3blRaR|seechak CHERS probidsittile, or dluamfiaimd r ef erence |

(publ i shed £8 *36%effaﬂf'"e"a@a‘é’"%"g%bs@h"%‘*@ﬂ“ﬁ@mﬂm@?ﬁbi i th methyl 10 W0

01/17959 P thylamine §(i-PphFEx IBR%&?%F\Wt?ﬂwllm'e(ﬁbm@esmhde Heck-t ype
reaction (segllidiik (D) Gtetate (REOAK),PiA pallRRHIN2KloriAPICIHR azﬁifd‘ﬂ@ﬁtﬁnell 3. The

reaction is ﬁﬁ%fy\i}ﬂ& ﬁganﬁ)y for m&gljnc&tﬁi n(pmsgf?gee@blﬁﬁ bli 43 o%ho—ﬁ{ﬁgﬁ? hmx I's conducted

in an inert SO in the

presence of @ﬁ"@ﬁf"o‘b‘i‘?d&@ eTh&&ﬁj“@EtBF\?"éﬁgf@F II-3ig reduced tathe saturmidani ne (Et 3N) or
5 di i sopr opydoaipbusk alid byeredction with) iokon gaslin @ic@iserB OO aGRRabRIcalalyq, pal | adi un( O)
Do o 5 15 Bt el s AGS 0 (E, ikl BIGh et 1)

chloride (P 0581 ance _
tri pheny! pho¥pPRFOK JitPAS. °b'i‘“"f“|“?51‘!9F°Pf1 ?eqrwwrﬁfsﬁwf Bt is ewer@ri)@l are
i ncl uded. Thetieaed fotmasming)ifartersingds EDC add HOBd, SOCI9 b ¢ A teaktdn lfigmiaabler at ed

conpound 11 &D‘i&’m{d%%ﬁﬂﬁd ";'E]E %&?}e%ﬁégkﬂﬁ,%? ogﬁ ﬁgf f a suitable

cat al yst, fref er.abl 5) Pd/C), in an
i nert  sol ven‘fl a"@%ﬁ@?’atl"f‘ °sf\7é€§-F5 olvestcsugh as M FL- tﬁénee@va The
car boxyl i amiwhethér aa:ﬁinaxtnahzanmveqmmd dhaddad bnactdhmatraﬁyfamtnmmtgmhg, for

exanpl e, EDG;RGHpieH %amﬁ% ﬁt),&rp}nﬁﬂé lﬂﬂﬂw flid. %Qg%@&&mﬂm&s and the

actlvatedfo mis su g Q reacte an_appropriate amne, for
i nst ance ser 'rFé’"Yfé‘H‘f?lc °ra°‘di'ﬂa‘ha'%‘€ﬁWﬂ“?ﬁ‘l‘%r‘i‘?fw%ﬁﬁtaa@w to afford
11-5. Dependtfagndhoaks, suthads NCommadivn of0rizanid Syntheticviethals”, ¥olul +¥8d, an added

Bsﬂadl rs] gch a@um,gﬂeewwuaﬂm%c{eﬁg MBodm@k} mrmxée‘?&g?xdggﬂ% i te£1£ 'g g’r 232 rNEg Z<yl e
acid to %Pnng(ﬁ?bg'gh gﬁ% Wé%n%"%gdhcgd C*Wﬁ‘gm ithe qé‘f"é'}?d'ﬁ?ﬁm’er ference books,
such as " Corfieeeralimethodsf aredmgwmfor thSgortvirsipn of abidohloat®ls to dakalesi(Meyexd,  ( publ | shed

by Wl ey- |ntﬁf;§&Hl%ﬂ@§ﬁ4;5@ﬁ29BQ§é&ﬂWﬁMgJ oTp%hB,iaﬁgﬂn 5"’2?‘?‘% 3B€dgt %:%2 gigtz QFZ' s" 20

(published b ringet r

derivative rramee g@’é“”ﬁf hﬂ@?’ﬁ(ﬁﬂb eéP'é"eT{‘?ﬁ‘ Tt 19 s oxappling Wof, IhiS; oy of

am doal coholtmtfmumeteesal(mmshed dreler dehyelcatiogicoh@ifidys, &ich as2@@ion2360; W pf
J. Og. fhem;h ﬁwiegs&eaggrﬁwmzohﬁ@ﬁﬁ S Ridzed I HRaAW I ALiRL AR 11-5 can

be convert edmsftalnrc:eS romtnc‘nl}gromet Ze%'n& BEU in CI%C]Z mll iams, Tetrahedron Letters 1997,
38, 331-334) or CuBry a_n_d DBU in an appropriate solvent, such as EtOAc/CHCI3 or
CHCly (Barrish, J. Org. Chem. 1993, 58, 4494-4496). Removal of the silyl protecting

group under standard ﬂupride conditions (see Greene above) affords phenol II-8, which is

30 converted to the tert-butyloxy carbonate derivative II-9 using di-tert-butyl dicarbonate in
the presence of a basg; generally pyridine, in a polar, neutral solvent, such as THF. This
new protecting group IS selected as described above. Compouhd I1-9 is converted to the
carboxylic acid derivaﬁye I1-10 by hydrogenation as described above, and I1-10 is
converted to amide TI-11 according to the general procedure of Carpino and Ayman (J. Am.

35  Chem. Soc. 1995, 11 7, 5401-5402). Under these conditions, carboxylic acid II-10 is
reacted with a suitabléj amine, for instance N-methylanilirie, in the presence of
bis(tetramethylene)ﬂp’érofomamidinium hexafluorophosphate (BPFFH) and an appropriate
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transformation is generall y acconpl i shed under dehydrating conditions, such
as reaction 25 with Burgess reagent..in- THF. ; Oxazol ine 11-6 is then oxidized
to oxazole I1-? using, for .instance, bromt’ti chl oronet hane and DBU in

CH2Cl 2 (Wwo DTSy Tet rahedron Letters 1997, 38, 331- 3348CTHS0MRASIY and DBU
.in an appr opase.geeeraly Eydint h)aNEthpwmnEtoﬂiwmﬂm&eaﬁ.nnaﬁmmeau(l Bawnsh, J. Og.

Chem 1993, R oé8fit:- E36H-but Y BhmAd ptBJQ&m edod xsl?éxﬁgvgt?ﬁﬂd&gstan%@ up under

.standard fluqride conditi Qs see ene a atdords ph 1-8, which
is 30 convePfdigoqngitionsdser Gpéene ?v E%?‘B‘Hﬁé’ig 12 5 gopve fﬁf(ﬂa ‘{1,5. ng

“di -t ert - but p¥ thd methrdsalpmtibedimSchérdxel. pr esence of a base, generally pyridine,
in a polgr, neutral solvent, such as THE This new protecting group is

sel ected as descri bed above. Conpougg 1;-9 is converted to the carboxylic
acid derivative 11-10 by hydr ogenat*S descri bed above, and I1-10 is
converted to am de 1141 according to the general procedure of Carpino and
Ayman (J. Am g35 Chem 39c. 1995.117 01-5402). Under these c itions,
carboxylic acid II-10 [ reacaedvm h) @:Lutalble am ne, f i

N- et hyl ani | 'néHy i t esenc s(tet_?hyl en uoyof & mam di ni um
hexaf | uor opf@phat e and ancuppr opriate -11 ghby WeN0O1/ 17959

PCT/ USOQO Z4514 ¢ base, Qeneral ly Et3N, 41-Pr)2NEt, pyridinegqor mxtures
thereof, in a polar, neutral solvent, such as DVF. The tert-butyl oxy
carbamate protecting group is noved under standard agidi c conditions
(see Greene above), and the ¢an phenol 11142 42 i J‘ge:&-erted to 11-14
2 +°Br S N3 --\

by the net hods: descrik ' d5 Schene
\NCFCFCN " 1234 chg CFdI\NCFSTiCNjO
' t

BnO BnO 5 6 - CF3 5NY- CF9 h BnO/ noO ‘(5302CH3
S
& CF, 3—0&
N g N h
I ) ——— e S
BnO CO,Et BnO CO.‘,CH3
7 - 8
| CF
S { 3
\N\ S T H o dN
3| H,C” i Ny /
HO CO,CH, y COH
9 10

10 (a) EtOH, reflux; (b) 4-(benzyloxy)benzaldehyde, NaOEt, EtOH; (¢) Al;O3, NaOCl,
CH3CN; (d) Et3SiH, BF3 - OEty, CH,Clp; (e) n-BuyNF, THF; (f)
(Et0)7P(=0)CHCO,Et, NaH, THF, reflux; (g) Mg, MeOH; (h) BF3 - OEty, EtSH; (i) 6-
(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (j) LiOH, THF, H;0, then
acidification.

15

Thiazole derivative III-3 is prepared by condensation of 2-cyanoacetamide (JII-1)
and 3-bromo-1,1,1-trifluoroacetone (II-2) in refluxing ethanol, by appropriate
modification of the procedure of Schaefer and Gewald (J. Prak:. Chem. 1974, 316, 684-
692) for the preparation of 4-phenyl-2-(cyanomethyl)thiazole. Aldol condensation of II1-3
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78CF \ SNCF3i HOs H3C) HO! / CO2CH3 f / CO2H 9 10 10 (a) EtOH
reflux; (b) 4-(benzyl oxy)benzal dehyde, NaCEt, EtOH, (c) A1203, NaCCl,
CH3CN, (d) Et3SiH, BF3 -CEt2, CH2ClI2; (e) n-Bu4dNF, THF;, (f)

(Et O 2P(=Qyligpredst . NaH, THF, reflux; (g) My, MeOH, (h)pd¥rdsoblisisa Et SH,

(i) 6- (nethylanmno)-2-pyridylethanol . DI AD. (Ph)3P. THE: (j) LiOH THF,
H2O, then a%'fiiﬂ“fa? 38&;“555%‘?& 'b?i’fgg"lgy‘lféJFT‘Vﬁi"i’&ée’TTfl-eé'i s prepared by
condensat i on(beizylgxyhenzalsieliyde.giviesiHI-§.| THe-rdartioncisichtalyzed by a suitable base, .

3-bromo- 1, 1, ghetbrably sddRmetoRideARd # Ldnbincad ih M pdiTsbivent, BeheRiIPéRalol. DY appropri ate,

nodi fi cati on_ of..the ed f_.Schaef er .an wa] d .. Prakt. Chem 1974,
316, 684- 6 °’“F‘%§P“f’ﬂ@%%ﬁé‘%&ﬁrsdﬁa%?mﬂls&‘féﬂ |S%T Ls‘gva ‘ﬂ@le) thiazole. -
Al dol  corflergsesticonf nshtrdl 1gmiha akardin@tdthe SETEBIMEETT DT BACHA (Fhsbesis#98T 92N
appr opr i at el 354396 Oitev@knd®h Zidkdaion dondfidhd, Midh hgfrﬁcpﬁ&ﬁaas?e@@lmg&. 4-

y

(benzyl oxy) benzal dehyde,  gives, 111-4. The reaction is catal yzed by a

sui t abl e bas%f“’%ﬁ’r"éP%‘Fiﬁf@"’égmrm%’?’ﬁﬂgﬁ@% g‘rﬁe"l’?'%ﬁﬁg‘éf‘@%‘q%s a pol ar

sol vent, gerres coripgtibdt Withrthe functipdisyi inlthe Substratd. QnleXposure ¢ teiéthydsikinedh s | s _
oo di ng. t q i oBAAIMEL ARG it ds D) COB o 2 RS BRI a5y
Qt her vvqu - Eﬂ’l&/\?{ }%36 °8839ﬁ5£§wg8gﬂ1§% isi'ﬁﬁgtfvglgﬂéwzg‘é’ aﬁ‘tﬁ,&?ﬁ‘ﬁg}’gﬁt% hydrogen
per oxi de, ormimagiteafford ketonp IH-B| togethdr wighsthesormdspondinggtimethylsilyl ¢yanahydrik, as | ong

as the condidri.c. AR cFMBRRkH RlsnWiiolly biRerted RLIRABBI6 0N elpBsukd 88 SUDSt T at e.
On exposure to.tr | ane.in t
|

et hvl si he . presence o ui.t.able Lewi s acid,
e PoS BrS. bl lanoid LGS il o sbelrale 3G Shnefaly FerP PGk G st o 2P
t he epoxi de ippN{uigftype raactipniwith trieghybphosphpnpacsaterie the presenice 1if g ljhitable bese.os el ect i ve
- manner t g5 affbOindankLIEMS)] br KaH, (PO aR Aprotit dolveht|yRefsiably THP.IO M1 the

trinethylsil i fothe l1l-6. .Th hydr . tly
onver 1 od” 1 M absRRninrtt s 8 i of dlctfic foess, DY FEIOA ek s 80 0T L, |

appr opri at e mesilindeOH, gherplafiniof YI-TjsEelgitively Reducsd to afforidthesatuiaped deriNativei g- t ype

reaction wi tir-§.rimekeiylestti0cdatia® daahatlyPested udafthirk E6AitieRs. Remavabéd t abl e base,

15 for inst e Lh N 2,90 NaH. i n a . .bol apsot | Cesalaven eferably
ToF %o nit appmt Dol ohlaRihiin dhauhd o ne,20E0) LB dkiitne B ET DLV
i somer s. 2on % whish isgppvestedito Hhé(h@gqrging to the methods described in Scheme I.
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metal in MeOH, the olefin of 111-7 is sel eCtiver reduced to afford the
saturated derivative 111-8. The ethyl ester is converted to a nethyl ester

under these conditions. Rempval of the benzyl group is acconplished with

et hanet hi woan®sBF3. OEt 2, to afford the phenol [11° 20 9 PCHYON24SY convert ed
.to Ill1-10 according to the .nethods Tg_ggﬂf‘ped in Secheme |, -13 [I111111T WO

01/ 17959 PCT/ USOQ 24514 Schene |V HO! a BnO1l b BnhOS A 1CO2CH3

-Q02CH3 -~\ 0 123 HBHIBnOSi NHOSAN C1l1lderl 1\ CDZEt C02CH3

45 HBf, 9 HCNKO\ SAN( CR2H 6 5 (a) BnCl, K2C03, acet (b)
"5-nethylthiazole, n-BuLi, THF, (c) (EtO 2P(=0) CH2CO2Et,(1NaH, THF \(d) M,
MeOH;, (e) BR®P t2, EtSH £f) @inO yl ami no) - 2bpyr|§ | AD,
- (Ph)3P, THF; ( i Oy hiF,—HE-@,— t he ci dfbgatTom>10 T group
of conmerci al | y avarTalfl e® net hyl 4- hyoff oxXyphény! acetate (V-1 i's ftotected

with a suitable pnotecting group, for imstance a nethyl ether,sza benzyl
ether, or a trii sopropyhs |yl ether. Protection of henol s is well-known
to those of skill in the and representative pr"& i ng groups are
described in standgr&l r ef edenke vol unes such @ Geerg_\l\f’rot ective Goups
“in Organic Syng hesrs NE ed by WI gy-1nt cey.. The 15 resulting

conpound (I V=2 Teact d sy tajgte GTgard or reagents to

af ford ketones. For exanple, 2-lithio-5-nmethylthi azoI e, prepared from
5-nmet hyl t hi azol e and n-b‘htyl lithium reacts with I¥-2 in an ethereal
solvent, such as THE or DME, to affo[_'dc

5 (a) BnCl, K9CO3, acetone; (b) 5-methylthiazole, n-BuLi, THF; (c)
(EtO)2P(=0)CH,CO5Et, NaH, THF; (d) Mg, MeOH; (e) BF3 - OEty, EtSH; (f) 6-
(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (g) LiOH, THF, H5O, then
acidification.

10 The phenol group of commercially available methyl 4-hydroxyphenylacetate (V-1)
is protected with a suitable protecting group, for instance a methy] ether, a benzyl ether, or
a triisopropylsilyl ether. Protection of phenols is well-known to those of skill in the art, and
representative protecting groups are described in standard reference volumes such as
Greene "Protective Groups in Organic Synthesis” (published by Wiley-Interscience).. The

IS resulting compound (IV-2) reacts with suitable Grignard or organolithium reagents to
afford ketones. For example, 2-lithio-5-methylthiazole, prepared from 5-methylthiazole
and n-butyllithium, reacts with IV-2 in an ethereal solvent, such as THF or DME, to afford
the ketone derivative IV-3. This ketone is then converted to IV-6 according to the methods
described in Scheme III.
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t he ketone derivative IV-3. This ketone is then converted to |V-6 according

to the nmethods described in Schene II11. -14 WD 01/17959 PC F/ USQCQO 24514 V
Schene OIBS BnO/ | NCOIBS OHCI \ a NC\ | N2 N N BnOIl Nd BnO / /
el -~\woo@@®s -s N4 5 HHN HO 105N H3C. N N~ O / PCUESR2€82Et 6 7 H
| ~Ng HBC. NI N O/ C02H 8 5 (a) steahCl, KCN, Znl12, CH3CN, (b) LDA, . |

THF, then 4-benzyl oxybenzyl chloride; (c) TBAF, THF;, (d)
(Et O 2P(=0) CH2CO2Et, NaH, THF;, (e) H2, Pd/C gkt OH (f) 6- :
(et hyl am no) - 2- pyri dyl et hanol OTBEAD, ( Ph) 3P, (§¢ d¥gsH, THF, H2O, then,

aci di ficati oAHC sel gct ed | c algdehyde, & c
3- pyridi necar boxgl d hyte—#v- 17, converPted to a sinI}pL t ected
cyanohydrin such™8 V-2 by reacti™T with cyanide ion in TR presence of a

sui table silyl Yhalide, for instance trinet hyl silyl ¥hloride (TVMBCI),
triisopropylsilyl chloride (TIPSCl), or ten-butyldinmethylsilyl chloride
(TBDVSCI or TBSCl). Typi.cal sources of cyanidg.ion include potassium
cyani de (KCNPNOsgttvumegyani de 15 (NaCN), and fetNabut yl anmoni um cyani de
(Bu4NCN). The rd ' i s, frequant|y Biésy, n the presence of a
catal yti c anmount -1 G a——

HO 27 -N Q -
f o HC IN\ "
CO,Et \ CO,Et
6 7
N
| H o )
2 > he IN\ Z
y COH
8

5  (a) TBDMSCI, KCN, Znly, CH3CN; (b) LDA, THF, then 4-benzyloxybenzyl chloride; (c)
TBAF, THF; (d) (EtO),P(=0)CH2CO3Et, NaH, THF; (e) Hp, Pd/C, EtOH; (f) 6-
(methylamino)-2-pyridylethanol, DIAD, (Ph)3P, THF; (g) LiOH, THF, H0, then
acidification.

10 A selected aromatic aldehyde, for example 3-pyridinecarboxaldehyde (V-1), is
converted to a silyl-protected cyanohydrin such as V-2 by reaction with cyanide ion in the
presence of a suitable silyl halide, for instance trimethylsily! chloride (TMSCI),
triisopropylsilyl chloride (TIPSCI), or rert-butyldimethylsilyl chloride (TBDMSCI or
TBSCI). Typiéal sources of cyanide ion include potassium cyanide (KCN), sodium cyanide

15  (NaCN), and tetrabutylammonium cyanide (BugNCN). The.reaction is frequently
conducted in the presence of a catalytic amount of a Lewis acid, generally Znly, and a
polai', aprotic solvent, such as acetonitrile (CH3CN), is preferred. Other protected
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pol ar, aprotic solvent, such as acetonitrile (CH3CN), is preferred. O her

protected -15 Ilill[l WD 01/17959 PCT/US00/ 24514 cyanohydrins, for

i nstance an et hoxyet hyl - protected cyanohydrin, may be used, as long as the

pr ot ect i NnGv@eINEEwo i S corrpat ible with subsequent chem str PGBV e

. sel ectivel y oy SRtk AGhod Grdiioktbany PodleSEH hIucH mBf QL BEL M1ngasOupS can be
e

found in stan rence vo . such eene Prot ectlve G oups in
.Organi ¢ Synthe@uresting g5onp|is Compgtibipvith SWFW“‘I"W@?‘Q'@QFR‘,’@)’ SeIEHbuUNd V-2 i s
G al kyl at ed remdyvéd wiren degired A disdugsidnefgrgtecting lgiodps, cah berfourﬂxmsmiderd

4- benzyl oxyRggzk v Q‘l’l&réugl?as dr&néf"fl;gt%gwy(};sou i ®r %\aﬁﬁ: hefddist G)\ﬂﬁ“sﬁ&ﬁb an initial

.deprotonation to a an interne .S not Iated but

rather i$ r&vleydpersgiencs); Compgupd,VeieC: A‘F‘le%l‘f’l“hﬁ‘ apgropriate byl EaA‘Fle Ases for
this type oOfexdngplecit-bengyloxgbdneyd ehlbride)to uiifiord Wid. Sthp reagioh dnvoldles ag il and | i t hi um
hexartet 1 gl e Bt i B A o Hok Bl Such 2

THE or DME are preferre [0 ano%rln 0 I.S.conveniently

converted t &% With Replkyiatingagent, Typical basesfar s type PE‘F?"&B‘UPW‘?&’MWP um f 1l uori de
(TBAF). A t Wkisopsipyipmide (LIBY) andiching mexambmymismzus AdN(TMS)3) dipokhagotic

transf or ggat iQ0en0h ag)fﬁm?:l' ﬁMEtaFEepre?é eol"blﬂit %lg}(l:l indf 94935 &;nvé(ne%tl? an be

r enoved under acidi¢c conditions, n with , to afford a

cyanohydr i n “fHEEH “&ﬁ‘ﬁkﬁ%“e%ﬂ@éﬁcf‘%‘ﬂ" Y”(S" 'E'é’tbﬁ @"‘9“’&‘“591“?%‘&(,@?6@ W™ a 15
sui t abl e basep pﬁowpmmighthiseabd WBedao effeet thid tradsforition a F¢r3xamplathasidyled ester V-5

conduct ed et EY %"W“‘%Egﬁgg’éﬁ?%?dT‘yM’a“sywﬁiﬁ2%5?3%““’?ﬂsh.stam e
base, gener M g"‘ngﬁl“tﬂf%/'ﬁWP C‘B‘t"emg by;reactigp Wl ot i ¢ sol vent,

such as 150l iseiable badel-Compound Xidiis @sverthdroaiof o,p-Resduckadesterdf-S thrdugh theef i N gr oup
of V-5 is ORfenibly WREERERh, Sﬂsﬁax@ymbmétngaaueed bdhglch@nypr esence of a 20

pal l adium catal yst, for instance I um on ct I yate oal, in a
sui tabl e solBiesgponodsgiat; in te presepgg of Ef\'}‘é‘@? bass. gpge hng&Hglﬁlglﬂfes t her eof .
Under t hese ISN(TMS);. dman, aptokiesdbenzspkh aspoladne, THE) or rgnxmtepthemﬂ; Redystienal i s al so

removed. Theud Ged! g“duﬂ gf Vmwlmm}ﬁacéo?n iS4 Lfﬁ&d‘m EdRtiBii in the presence ofa
(et hyI am - na%{l Q% t hanol in.a M t suno ﬁé@céfﬁe co reacfion
(Or gani c*Re 9 “’WQ““B%“‘B‘B@“ ackypif ’1981‘“ ?’g‘je’“t Plfford V-7
The react i oresEfOAreMe@QHSOHyi-RrOH, ¢ mixraneypthenxoff Undee theipabmiitions, she benzy!
S 0di car boy o St by Giine UiHs Ao Bhiled) MALREBRARIY bR Eacll willeL 2o 1 an
aprotic sol \fg’ﬁ\&'yla'?ﬂf’)'% H’é’tdglﬁ@@y%ﬁ%‘%?wpﬁfm “"Qéﬁ @f Eﬁ%c PR of V-7 is
hydrol yzed 1992,48, 335680 Gpuesis 1931.f1608) @eflogd¥e7. The@4ctm iNadintedbyaipueous
di‘oxane, ssTHFoompiek RARE beR¥een ﬁltagﬁf@}boxﬁﬁgdx&@ sluﬂltzﬁ a%cﬁ‘caﬁﬁﬁ Axyl ate sal t
iI's acidified , wmth ga?fyltablle ac4 ci q‘?ta@ﬁ 3%%2 to afford
the car boxqu"(s,”é‘l?iy igprbogylate; auq tigheny Plﬁ’ép Tt r‘f'e‘?ﬂ’i" °?f’ PEED MLt e sal t
aprotic solvent, for instance THF, CH,Cly, or DMF. The ethyl ester of V-7 is hydrolyzed
using aqueous base, for example, LiIOH 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 HCJ, 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.

-16-



can be isolated. In addition, appropriate salts of the carboxylic acid or
the am ne can be prepared by nethods well-known to those of skill in the
art. -16 WO 01/17959 PCT/USOO124514 Schene VI H JI .CH3 a .CH3 b ACH3 N
NN \\ N wWoo@rsN 3 CHCH3 3 / 1 2 3/ N~N MO M0 EBCTUS24514 = N
N.CHS DI _CO2Et ,u. 4 0 CH3 5 Q HgthemeNiO | _ 3 e -~ CO2Et COZEt 6 7 H
NgAO HIC1IN/ 1 CREt 85 (a) acryloyl chloride, (i-Pr)2NEt, CuC,

CH2C12; (b) 3-bro pyr| di ne, Pd( ) P(tol)3, (i-Pr)2NEt ; (c)
4- et hoxybenzy E hum chl ori de, Z% %Br - DI\/S THF, eng; (d)

| @-’( hanol ,
t hen aC| ' cat i onM—40

NaOEt , THF; SEtSH
Commercial ly | | aBHe (4S, 5R)- \dl ﬁ@ﬂshyl 4- phenylN #zol ¢dj none
(VI-1) react@tMan appropri a , p-ginsaturated acid; c @ de, for

DI AD, (Ph)3P : ,( g) Na CH, d| oxan
I nstance acryloyl chloride, to a ord Imde VI-2. The reaction is nediated
by a suitabl e base, typi caIIy triethyl anm ne

> ALCOEt CO,Et
6 7
H o ~oon, S
—9 > HC IN\' Z
= AG_-CO,Et
8

5 (a) acryloyl chloride, (i-Pr)oNEt, CuCl, CH,Cly; (b) 3-bromopyridine, Pd(OAc), P(tol)s,
(i-Pr)oNEt, DMF; (c) 4-methoxybenzylmagnesium chloride, Znl,, CuBr - DMS, THF,
toluene; (d) NaOEt, THF; (e) AlCl3, EtSH, CH2Cly; (f) 6-(methylamino)-2-pyridylethanol,
DIAD, (Ph)3P, THE; (g) NaOH, dioxane, HyO, then acidification.

10 Commercially available (4S, 5R)-1,5-dimethyl-4-phenyl-2-imidazolidinone (VI-1)
reacts with an appropriate o,B-unsaturated acid chloride, for instance acryloyl chloride, to
afford imide VI-2. The reaction is mediated by a suitable base, typically triethylamine
(Et3N) 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 suchas CHyCly is préferred. 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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cHeCl 2, @t vietinmethpxidedn THE piferdy

(Et 3N) or diisopropylethylamne ((i-Pr)2NEt), and is conducted in the

presence of a catalytic anmount .of a cuprous halide, for instance copper
(1) chloride. A neutral solvent 15 such as CH202 is preferred. Conpound
VI -2 reactygoudrirbsea suitable aryl halide, such as.3- bronkqilyusodi4ses in a

. Heck-type r ford -17
e e %% AL ki R oy R 00 8 ey e ke

-pal | adi un O)resselvenssuchapGHah@ropionijrile. doluee or BMEinithe P&??C“CF A sol vent such
as CH3CN, pragptbpiatetakit kdavenpét] suam trietHylabliffe, (BisN) &rmasqpf@glemlemmé (@n appropriate

‘acid ScavenQ? ﬁug)glcgﬁso&rcesfo%{ﬂ %”&.Vrp(gg .pc%%\% c?JdegﬁllaﬁﬂB (ﬁ?{) &t hyl'am ne ((i -

Pr) 2NEt) urce e pall adi um
(1) aceisat SPEOARA wxleyafime cwamﬁamqsm s oo (npérmi; forang

of tenti nes pﬁb&awmﬂenmr@md.s (ppil or tri-biitloablgIphdspigt (PN} ARsAdidee. ( PPh3) or
tri-ortho-t CE 9&9%@ rQagtq (Ji:;“ Ln o %})iopglgr a%eai@% lllllldq%ddddltl& gpc?ldp 9) Q%YJe tl? r eaCt S

with an organocopper
conj ugat e a(fﬁl‘ltlﬂaémdfﬂﬂ °t\7'TI'44‘°G%¢é"YMQ hS§trphamg E. PS’FE%WG@T C‘ESS°“’I90ur ceI ot
G; C esson Tei?aheﬁaumhfadmrssd,%agmﬂ&, c&aﬂm%wnrﬁﬁagmmm&mx Cardillo, G;

M ngar di si,nj T r 7-1466; van
Hee?den lOP T§"ah% c7 ‘f}f 1%’61%? Els'%gﬁé‘sg(&rhﬁ@%%’ggﬁ%r aﬂezéﬁé’n?;f Hn&'ﬁi‘];bn Lett.
1997, 38, 19’2@%@4”%#@&»64 49%. %lﬁ?ﬁdé%ﬂa@@weﬁwsq@awma@r see Posner, G
Or gani ¢ Reaatdcqdis, s¢Ofodner, XN Organik R2acribas192) 192,,1-183; IGhsB@AIBC Orgdarct i ons 1992,

41, 135-631)p,,560 9%'4?%39531]5 hﬁ%ﬁq@rﬂ@%&%&%ﬁmﬁ@%@@&&%b@e acconpl i shed

by the addltlon o an organo sl um reagent for 15

i nstance 4- starplishsd b e Mdisian e aneraanligiiyaer orsaeoraaseeﬁ*ﬁwagfvs fosource, for
exanpl e uCl mstan&JBmethﬂyﬁbnzyliha&Hmm tHoridle, to f edpberD) kouddef for Sample L8CEt 20, THF,

DMVE, tol HenGeye ﬂxﬁancedﬁbang&lﬁr?lgm {Jﬂ%ﬂﬁ%@f%ﬁ&&k&\%&uﬂésthe

reaction can I'n Lew s“ac I_.nst ance, MyBr 2,
Bu2BOTf, or m Thediasterspselartivity, of the repcjiomyganye enbanced byseuain Lewis pjds: r enpved by
et hanol ysi s furideincé) MgBe,, BasBOTS] 00 @aly. Fhw chirxlantili®y oft Viodis o@iveniakly VI -4 with 20

sodi um et hoxéngﬁvehﬂyikﬁolgié &d%%ag%gﬁglmepmwh, Sy oyl o, can e

cl eaved with boron” tri vent referably

%6‘“@]%%“5?@%?‘6%”%‘“{%@ 3) in an
i nert sol vermbroml&mmg),ﬂﬂﬂﬁkﬁsolmt piefepdbly QCHYEE bor Wikh dhanethibh@ErSH)Yaef ul net hods

f l t d d
r3¥e¥2$2avo e s*é'g %r‘ﬁ%“ g e syt CRECL e SR Bighot P o4 20
descri bed asthyl 5t PW@&%@%‘P%G%@&%EWG n denot e

reagent s whi atdmdm;efdmwmﬁhcts Gee soﬁelﬂe Ye [PheldEVbﬁ)Tstnveﬁ'qdpo ViB acdesgribed1g et hods
enpl oy cag bodisipid]s. activated
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
methods 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’
dicyclohexyl carbodiimide (DCC), optionally in the presence of catalysts such as 1-
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anhydrides and esters and acyl halides. Reagents such as EDC, DCC, DPPA,

BOP reagent, HOBt, N hydroxysuccinim de and oxalyl chloride are typical.
30 Coupling nethods to form peptide bonds are generally well known to the
art. The Reioiemhse of peptide synthesis generally set forporseoBeaEiansky et

al., THE P H S, Spr. erI|n 1984, Ali -
et al. in %Sﬁ’ %"“mﬁ"%@iwxﬁk “°£2'&AT%M§\6 éﬁg"rﬂ’ fodhsuch 591 (1987)
~are gener al | 3 the fogmatipngfjagtivatgd estense g aeid palides, efitee frascrbpyot ofaed herein by
reference. B&IJuppree&twmdtshmramwswfeqam rEdcﬁ@\ Wwith Ot afthe\of @suithily f r ee am no.

bl
07 0uP 0,21 BUBLALEA Gk SO el (S BRIl Al 1S, oy

optional |y i Protesed liﬂce'g@wee'd of Ct?eanmhy@zegzoswﬁ nat@a@d im#p ayipdeey spiveso
PCTI US00/ 245s#4h ashyedfymw&)mewtb@aayﬂr&ux(aﬂ@ﬁ, mambrekbﬁww%mmadwrl di ne

( DVAP) . ther ers,
anhydri des of aci c??pngl?ne’csﬁﬁnpo tt"'ﬁﬁel?m'eé car Qm’ﬁq/(’h gmﬂgﬁc}? f' prot ected
aci d subst r afagtivated anhydrisie’s hich is subsaquentlyeagied with ﬁefl\e?%ﬂ%ﬂﬁlmom a suitably

protect ed anproectedypdinotididlor ynikide. t he presence of a base, are al so suitable.

For exan’[i)& e, a > lp i%&$f§CQ1a%9¥0{gl[ppaQ8€ﬁ%ﬂa ﬂg% mndlh:ilcglxacefgzg:, ¢ aCi d I S

treated in an a ous

t et r ahydr of u?"ﬂﬁ("\%ﬂe arg djsclqsed ip P@%‘é’ﬁ&% JoMed, Cham é984s% B20; Repgesepiativgy |

nmor phol i ne, bddAs G pRpdring aérkyﬂnmleeompautdhusemohuﬁtyﬁnea:bdeahafegfdmt e to form
the "activagedy é/:ﬁsro cg.%mun Wl ahén&y&st‘é&u {.L.ééax(cgirgélfg o}ﬂaf Gl he free .

ani ne of a secon rot e am no acld I"ht er nedi at es
for preparing for‘?ﬁf;aéd'f'P')saBb‘PFﬁ’éﬂﬁ‘mgmﬁ“ WW#%““&"dB‘@H'ZTIWdaZOI e are
di scl oseds i nsuitiatid solvert fromlthe phreni\dashporint @ an 2£53¢k,0P dn acly Shch H3pdrochiviicat | ve

met hods for pcRRldhd gy cﬁﬂ&ﬁ@}xﬂﬂéé’ gﬁ??gl%ﬁp%w&gStnh\?b?JaHéuaarﬁalélé“s&&ﬁEg} ates in .

the present I nventi on e art ound, for
i nst ance, i nmgthangsulfonig; {fsaain ofithe ¢pmpapnds forR ingef splts °6F‘”’f‘ﬁ§’“&8\‘l‘ﬂb‘8?¥d§ are
prepared in &ceptabledGatibnizralBate pu-etpa:ad Bytreatirigttiieyatentsooinpauat with anextdof par ent

compound andanaarkaﬁxééqga%&tgfxchaag ﬂ&d” i deSefnSor AikOHi P&n&‘iﬂ;ﬁ(}gml%)! ﬁ:gf’om ¢

hydrofluorlc uric aceti c, tr| oro ei c

succi ni c2®r CaeR; H‘é‘f‘n‘gﬁﬂlal’ﬁ?ﬁ“(?e°€%?‘f’é‘i"ﬁ°o¢a“f’?f’e‘“‘ﬂ’(?ﬁfybuﬁﬂs ?"rzﬁﬁ MEEr salts: or
zwi tteri ons adiNdy*amyspdoific examping bixdatiens peseni io phasmaxatticsllyoacepipble gais.ed by

treating the par %ﬁsxﬁ\i&%ﬂ‘dﬂgﬂ%ﬁi&aﬁ:ﬂmﬁ%&ﬁ&'ﬁl &Rposﬁﬁn@Jhl&ﬂl:&n%sés"aage”t such .

as a hydroxi de, carbonate or al koxi.d containing the appropriate 20
cation: or wfpoud a%FﬁfS‘f“@;S‘?@&P‘éa@r”@ﬁﬁP@"H‘?fF‘ﬁ’éal y&‘i‘feP'GWE"%“Eﬁfh as Li+, Na+, K+,
Ca++, My++ Acvdrdidgly;thacompowes off fornua(Hmal bsused inclat hapnfactpreefent i n R

phar maceys i cgldihm@fiC ﬁ%ﬁi&kxﬁnc&i%&xﬁosmoﬁr R fhe E&H{;ﬁﬂﬁds SO PrPired RS 2
phar maceut i cal conposli t ] on g})l’l Ses
hereinbefore described may be formula.t as solunons or lyophilized powders for

parenteral admmlstran_on. Powders may be reconstituted by addition of a suitable diluent
or other pharmaceuticélly acceptable carrier prior to use. The liguid formulation may be a
buffered, isotonic, aqueous solution. Examples of suitable dllucnts are normal isotonic

30  saline solution, standard 5% dextrose in water or buffered sodlum or ammonium acetate
solution. Such form_u_l_z_l_tlon is especially suitable for parenteral administration, but may also
be used for oral administration or contained in a metered dose inhaler or nebulizer for
insufflation. It may be desirable to add excipients such as polyvinylpyrrolidone, gelatin,
hydroxy celiulose, aca_éia, polyethylene glycol, mannitol, sodium chloride or sodium

35  citrate.

Alternately, thgse compounds may be encapsulated, tableted or prepared in a

emulsion or syrup for oral administration. Pharmaceutically acceptable solid or liquid
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conmpound according to forrrul a (1) and a phar rraceutlcal | y acceptabl e
carrier. Accordingly, the conpounds: of fornula (1) may be used in the
manuf acture of a 25 nedi canent. . Phar nmaceut i cal conpositions of the
conpoundswareifieassrul a (1) prgpared as her ei nbef ot g desc BB

. fornul at ed siesahdytbl adizd @renhane:dtistabilidheoWPesitionf Bito fagilita@ preparation of
A St 3t bl G S B icRndi i % el oo il AR e 5 201 o
-di luent or ot arnmaceuti ca accept a

l'e caprler prior to use. The
liquid for nﬁFﬁ‘F%‘%s‘ﬁ‘é’;’e Pratedric agigs teley Reeiin, Jcagit 3T OF ebQUdEHTIEF | on. Exanpl es
“of suitabl emdudlasgmp,spemmnammh saliatafdiivater3 Ths edriier énag alsalintlode,a st andard 5%
dextrosesi N Wahed refllse gﬁfehﬁ ?&e%?ﬁosém%} ?lg%@ﬁgfségrgte Ak 1 On. Such

f or mul atlon | S especl m ni stration, but may
al so be us¥Hbpypx. &h&Pm%h?fﬁP‘!&WT VeIt gesfRrabi ol berbervepaboral dose
I nhal er or nglwdboddrg gedosage Bsit) fThe phianGiatreutich] prapyratichs de snadatollewingthadd

exci pients cel | ul ose,

acaci a, pol t?’/‘l’eb'(t9 %“?‘ﬁ’h@m&’ Kégl#b%{‘gl tg?ﬂgmgﬁ%%hﬁ% ga t}'ﬁgt{rlg)r<a¥“§odl um 35
citrate. Al FUmREsting W e‘t'??%“é%‘% lerfqunsyermilive anixing and fHllingfor hasth| et ed or

pr epar edoi ngﬂatmeapshlﬁ Fapins. dWhaxwliqpndfcirneros wkd, #dpraphrationabill beiin thifarmnafceut i cal | y

accept able ollefi; Lt agqgeaug 5o el LU0, RGTh 3001 24514

carriers ma e e or st econp05|t|on- ib
facilitate pationmay ke aiminigtered digsathie- of Blled indp p soft gelafip Fapsule-j ne| ude st arch,
| act ose, cal ci unFa udctabideministiayich, this éompoenids f thistidventidimgay alse bewosibined at e or
~steairic ac tychik Gdi fbiar riers
i ncl ude s rlkj%h e%gjé%hs SQ& ko lﬁl\g}g‘p%?ﬁenﬁggl%mﬂgeﬁgﬁg&%dt%rycaT e nSoar rier my
al so i nc‘lsudé'“%a?i‘l’%‘lﬁ’é‘l’él ned reI ease material such as glyceryl nonostearate
or glyceryl di st @wrcangoundd desveiba@ihereini ardnntagowists of Hiveviteowentin recefftorsaidiagt carri er
varies but, u&mff&&.@&wms&%és lwh@rg n BituleRing PRkFIogy s attEuife @fﬁgma o;Lcem per

dosage un|t ceutlca preparatirons are nade
convent i onal*h t‘gﬂ‘n‘r@? EGERCP ) O 105406 FH"f‘?"‘PW@““% §p‘9 Fanul ating,
and conpres shenganmisteﬂdnmewbaexyJosioﬂthetbaﬁﬂraattmfaem,panbologn Thesagee M xi ng and

{109 001 shBhtbol Al berBRRSukl FamodBiths ybifllilraatn of 1o used

t he prepara | i Xi r,” emulsion or an
aqueous or %%Ai?ésa %‘EP%‘?SWS’H“%&WSQW%/‘E}’G{}WS Progrgae Pybang n may be
adm ni ster ednethsmes; boéng Igss due toimniobilizgitn prsen hamend defigiedcat The compamdsnf For

rectal adm Hishicbpit angm,&v@ﬁ@%m%h@fasmmm& WERdiRngRY al so be conbi ned
wi th exci pi ents such as .cocoa butter )Y?gesf#é elat’in qr pol yet hyl ene

“glycol's and *4p a‘%"\dﬁ{“bm&“‘%ﬁﬁﬁ%’fﬂ ¥ descri bed herein

ar e ant aZjoniagemsaldrosishaed sestenosimect i n receptor, and are
The compound is administered either orally or parenterally to the patient, in a

manner such that the concentration of drug is sufficient to inhibit bone resorption, or other
such indication. The pharmaceutical composition containing the compound is administered
at an oral dose of between about 0.1 to about S0 mg/kg in a manner consistent with the

30 condition of the patient. Preferably the oral dose would be about 0.5 to about 20 mg/kg.
For acute therapy, parenteral administration is preferred. An intravenous infusion of the
peptide in 5% dextrose in water or normal saline, or a similar formulation with suitable
excipients, is most effective, although an intramuscular bolus injection is also useful.
Typically, the parenteral dose will be about 0.01 to about 100 mg/kg; preferably between

35 0.1 and 20 mg/kg. The compounds are administered one to four times daily at a level to
achieve a total daily dose of about 0.4 to about 400 mg/kg/day. The precise level and
method by which the compounds are administered is readily determined by one routinely
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useful for treating diseases wherein the underlying pathology is
attributable to ligand or cell which interacts with the vitronectin
receptor. For instance, these conmpounds are useful for the treatnent of

di seases wiveroensy oss of the bone matrix creates pathol oBpGT/AUSNR4514 t he 20

I nst ant conpskilied & the &t bysemphring te bibitetel efabeagerit wthe @btepepion eeguited to

hyper par at hyﬁaQégl{h eungggat s di sease, hypercal cem a of malignancy,

osteol ytic |esiong. produced b bone etasta5|s bone | oss due to

i mrobi | i zati on orﬁ’ésé&"e RIR¥des # mpthod fortrrating astsonqrasis oniphibifipg s i nvent i on |
are al so bel bopw sk whichivemprised admirisyeriag stepmsetoum;:hysmMombmatgmaganpqund

antiinfl asrrmsmaﬁumﬂ alﬁirHtHer bR Glbble ragﬁ,naé sucﬂragb.%ﬂogﬂﬁﬁaaé @kn the treatment
of 25 at hero; m?ros“s‘ restenosi s. The conpoun ﬁnm?cﬂl stered ei t her
orally or ke S’f“'P{’f repjzFement therpy, a'?‘ﬁ°55°geﬂsaﬂ'rfé¥"“@éfb ition, this,
concentrat|cnnvemﬁombrwessmsd:édofmm&mtx@gmhmbo&udbhhmm&&onqntdlamn or ot her
such i ndi cat ingfhric KRG, RRRLIRARH héifhosRTROS! ibRAnCAT LA fllEnigPOUNd | S

adm nistered __at an o dose 0.1°to about” 50 ng/ kg in a
manner consi ¥PeMloORAIYPr tqiacrense bBEMASi on of the patient. Preferably the oral
dose woullel be abAdditionaRytthis mlsetibn FOvideya kgthod biinhikidng temérizgesvalpwhicipar ent er al

admi ni stratigp, hs%s mnﬂﬂlﬁeﬁr@qtepﬁge et lsr@g'i@aﬁ'mn{aaémoﬂ.a moﬂaﬁnmp@m ide in 5%
ation wth suitable

dextrose in er or

exci pi ents, %Ng a?rﬂ‘é‘f‘“@ﬁf‘@@ﬁ"v °"QP‘E'1‘?§)?f{jPF °§WP5°WF‘?’%?'H3‘§§GIF§rS“b'b“}Sus injection is

al so usef uI topoiacgn, mblesan atnd&arpamcemptenhalm, amgispdatinih codpdinagibmenmplx&l t 0 about

100 ny/ kg; pyusf &u:ﬁphﬁh Satrm&mamwa&mﬁ Eﬂupsl',hﬁ.ﬁﬁ nds are

admi ni st egitggnse e}g%p i1, 53 | evel g@ngrgﬁg tot al daily

dose of 0 ‘i{'?gl?“g’ﬁ met hod by

whi ch t he coﬁ@%ﬂﬁ%ié, .@3aﬁ4ﬁ3;69%ﬂé4%&80|4§42 é‘éﬁdﬂ,ﬁw lé&tW%??ﬁeEPByemﬂe routinely

|-20 ?/\D ?14 ﬁmﬂ,ﬂcd?tq f&&ﬁ@é&é@ﬁ&éo 41809 lRID 088 642) ad, bt aD). m&rmém nwgs,he blt ood
evel o e 0 C .e peutic _

effect. Thi s*t Tnb‘r? u‘(?‘%@ &ﬁ gﬁdaej; %ﬁw begalf gﬂ?draéiefm r%&gé‘?eopor 0si s

or inhibiting74 b@#\@%@é@ Rirge.diithdeserpetiosalLongmThamothenapnd 983 dpidancer or i n

EhySI cal moimbmtummaeﬁm@mﬂeh ofeaai“;:mdhnm&ébyédcbrr&aéd B 18Rfentel) h}:&)l tors of
one resorpti 0s nat e or none

repl acenent Rﬁ’@h'g °°°“§}??§'L?’n °°5"5P§) E‘ avm&aé*egnc{e&ﬁe nems angg@tfe‘%'%n this

i nvention prmﬂwela-smbmmtwor@ﬁﬁﬁmulﬁmh@fasm@npvdwnw in¥Ss i nvent i on

and an anam&anm@gsamzazﬁuﬁh 36,5158 &ﬁ?&ixﬁ%ﬂb@&&éﬂ whidhliOkedbd, | prof | avone,
useful in the ogq]om\{e%r%t |re9 of bone | oss and/or to i ncrease bone nmass. 10
Addi tional | y" Aventl on provides a method of inhibiting tunmor growth
whi ch  c8hpri ses Iathamathed efiphiitingiremerigtartiowhich copirisss adminigteringisisawison a '

conpound of e phykical _éclnibmat;on a compound of formula (I) and an antineoplastic agent, the

platinum coordination compound, for example cisplatin, can be administered using slow

intravenous infusion. The preferred carrier is a dextrose/saline solution containing
mannitol. The dose schedule of the platinum coordination compound may be on the basis
30 of from about 1 to abox;t 500 mg per square meter (mg/m2) of body surface area per course
of treatment. Infusions of the platinum coordiation compound may be given one to two
times weekly, and the 'i\ygékly treatments may be repeated several times. Using a
compound of the camp::;q:t'hecin analog class in a parenteral adrhinistmtion, the course of
therapy generally emp]by.ed is from about 0.1 to about 300.0 ing/mz of body surface area
35  per day for about five cqxjsecutive days. Most preferably, the course of therapy employed
for topotecan is from abqixt 1.0 to about 2.0 mg/m? of body surface area per day for about
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and an antineopl astic agent. Conpounds of the canptothecin anal og cl ass,
such as topotecan, irinotecan and,9-am nocanptothecin, and plati num

coordi nation conpl exes, such as cisplatin, ormaplatin and tetraplatin, are
wel | kn0\/\111""&"6/&'%29 of antireopiastic 15 agents. ConpoundSCHPS{Ras14

. canpt ot heci rfivarenseytivsldayss Prefesabljethe ciukse df therapy. iSrepfagedanleashiense at3b@od | 758,
4,604, 463, . 4edbfidays dboutta tadmy-Siaft ddy Afbvall 76, 4,513,138, 4,399, 276, EP Patent

‘Application Publigcation Nags 0 418 099 and 0 0886/ Med.
Chem, 1986, 29?%“2%‘%§?“°%§ﬁ§1",‘:°‘8&°5‘8?“_ ?aY£°?°'WBBF°§&§'-

Wani, e t., J.
| 2‘“?52?6’5“"’2%‘?“?54, Vani |
et al., J. Meuhulathand the 4@i8¢opla8is agent in ke same conpdirer, Hut formualkion inmiffgeent 14t h

1 nt er nat i Pnalontaia&t9is prefn@dOWRE R M)agent ovididlih SofftieR form ney@ed beon 1, 28, the
entire disclosure .of e ncor o.rat?etigna?/{arefgrence. The

ch which is hereby, i
pl ati num codPHRRELR 6'?1'"@‘8%?"&?”0‘?’%3? g’f f‘ﬂ’?‘l‘kﬂ"g"“é st B8P he name
Pl atinol (r) d4mapgememy i stol Myers- Squt bb Corporation. Useful formulations for
cisplatin are desefdidR@dichtdiinfiraiondl 8OtorREnd 7 i2BR B Mmaand 4. 310, 515, the

entire disclosur f each which i,s. hereb . ncorpor.ated by reference. 25 In
the ot hod cPERSPIRSHE pEERER s Aispe 5 HETGEER SRIEE cHi SO IRRA SO MR E N Ele
st epwi sel0 orcopwingrhspcli asalbox Gartsinenethes Gortainenipdivdual brftles.bagavials ¢dotheand an

ant i neopl ast dofitamere Bich hdvit@ an Bfédtive bkt @Pihe bdtifobi bf $HRIR I €br phreiiter@Xanpl e
cisplatin, cat i nt rgtxcltgnous Inf usi o The

n. be admi ni st.ered usin oW
ot eferr ed ool PR b g b cnd i Bfedfe apBink SLEE PalecP B hher {01 The
dose schedul rareyferal aministeations agdescobedchbenst Sk kitsapenmpseafoy etsmplsrbotthe basi s 30
of from abougharnatduticudQidhts HALpaFie dARtainér UAhEsal LtaikeWpiidhhllyds body surface
area per LOU sq,,0f, Lot IRl o LPLNSLONS, Ol Lhe. bl 2l sapr diati on
conmpound Tray De. g Verrdne 1o RS X mes CWeeRT Y, Yand "TReOWEeKT Y X r eat nent s
may be repeaindidedieselption for genstitution pnd the lyenbilizes piep intwa thambenspfagingleci n anal og
class in a pahaneewhth A8 BE sl kddmpriol R8s OMItS &icPin arbhiRegythgener al |y
enpl oyed is fﬁoe%]l%‘sx ut th. % sQ abou& f%(k)/g gen%%nﬂ of a&gd%é gur[erflcgs.ar ea 35 per
day for aboul"iFiopaTHS Agratind fe sempprpd of tip inyenuon may b packaged separaiely, 130 ot ¢ her apy
enpl oyed f oiworcenitiness erlyqpbilipedsegethbrng @ pawdyr and prdyirded ima singlegonigingsf body
fsurface asea per wm bfnﬁEgsﬂ?@tetptrﬁvi&ainlhsbiu{idmbnﬂme?&&ﬂbzsa&ﬁaiﬁ_@id 44SQ0/ 24314
i ve consecup } V: s Prefera t he, caurse of. therapy is repeated at
| east “once. apiuEyn sl uiapecl faciHEE, Sin  BEBRbEotATRRL U0, '
phar naceudt @ampledhgrempeund af fomplaf(B mayberin antxdnigetatl¢ forny gt ifusigrbagorpound of
;'or rrulia (1) mixed i_*n][afieamai:mcgp5 loakd anfincBPaMt agefit ih?eusmugmmagjbtmﬁg sublt
ormual tion .ent cont.ai.ners is preferred. . bot h_agents are
brovi ded i SGpehy R tan i OO RIS ke BIEHS dr o O fle BRIWROCT 0, 00
system f &} sefifermpladh sallowedhyi aniinfesiontof the agtineenlpstic agaptdem

The compounds may be tested in one of several biological assays to determine the

concentration of compound which is required to have a given pharmacological effect.

Inhibition of vitronectin binding

30  Solid-Phase [3H]-SK&F-107260 Binding to 0y,83: Human placenta or human platelet
oyP3 (0.1-0.3 mg/mL) in buffer T (containing 2 mM CaCl2 and 1% octylglucoside) was
diluted with buffer T containing ! mM CaClp, 1 mM MnCl3, 1 mM MgClp (buffer A) and
0.05% NaN3, and then immediately added to 96-well ELISA plates (Coming, New York,
NY) at 0.1 mL per well. 0.1-0.2 pug of oyB3 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-



arrangenment. For convenient adm nistration of the conpound of fornula (1)
and the antineoplastic agent at the sane or different tinmes, a kit is
prepared, conprising, in a single 10 container, such as a box, carton or
ot her cont swownzese ndi vi dual bottles, bags, vials or ot hePCT/UR0L4814r s each
havi ng an ef buffer foy & hzatmomtterogeratine Folowioginchbationftherwells werg pdpirated par ent er al
adm ni strat i gdinpledély sHawatted BHccoRMO2 mEbdferA. €f f ective amount of the

ant i neopl astic agent fo rent et L stratio as descri bed above. :
Such kit can corrpg¢(|’m é",mdl;3?‘%35?%?%?8',3{08%3*&%1‘?5?"&3?@&F%éﬁ”@é%‘hf"gwﬁn separ at e.
cont ai ners oMagdilated with binding buffier(ls mypTrisciCI(PE) 7.4 1003nMNoGhil mM €aClp) lugs, and
ponlt aijne[ﬁ ofnlvlmh@tzj DrﬂlfgfI\ﬁé{flz)&@&ﬁn{ih?%:dn%ﬂéﬁﬂ&@ncexﬁ;aﬁ&f:}f&b@ %qa.l Ohis %jchﬂtlﬁn isS tot :

i nclude the o n..for .reconstitutjon an lyophilize ug in two
chanbers o Gonfiiiels nd Rapled R Songolitd Sfeefitfion. ook opimadiBia ) o1 " o e,
W th such anuslzhelerepsagerists (008 - 109md) wersrsided tg the wejlsin triplicates.fellowedpound of

Ithi sh! lnyenéI i Ehaaaatmbnlaes.omlﬁaéeﬂ.smaomkes,-gag:i/{nﬁmn.two c??mt ai ners, or -
yophi l'i zed togetQer.,as._a _powder, .a rovided in ngl e cont ai ner.

When bot - agents Tl ke BRb <ddhe et $SemeitprEglo e i EBEC L0 an
i nf usi on/1P nj wellsi%sre aspirpied gpmpletely pndiyashed evng vith @2imd; oftigegplddnffesA ing a t andem

%f’ir!’angeant]-cwallfo-wm;&mh.e’?hetr&ﬁp@@wlﬁ@ldﬂﬂﬁ%dfvﬁliOf!llhﬂsoﬁ'h%SﬂSﬁn@fhei n an lhv

i nj ectabl e a inked. i.n s es, via t ng, to the
ant i neopl ast %qugglﬁuts k?‘%ﬂgﬁégggsn G ﬁ@yg’ﬂmgéc’fﬁmﬂé‘?"ﬁ g SR H_Pg'es stem a

pati ent can pddition o3 mh Ready Safg in aRsickmantlBddquidheingillation CopnterrWiths408n of t he
conpound 25 efficiémy."Nbridpecili: binding 6VRH]-SK&P107260 wasidoernidhedlinthe pratensta®pl asti c

BT or i S P2 RNTS Rl TRl ini eRMin 3% o B RlouBlnfelfh TRy 2592V° 10

determ ne"the. concentration compoun cr sh{e% I T ave a given
phar macol ogi K0 (@pgeptgation of thaantseeniss o ipffibit 5074 bindingof [P HIiSKGFNG72) W#1 i d- Phase
13HJ- SK&F- 10detérfinEd bychi nvglidear, Rist suarky itve-fitting C@itihe) which Wavvasdifidddiomlthd avP3

(0.1-0.3 ny/ A ' 0t 3.0 . 9 gl ucosi de)
was  dil ut edEﬁ?ﬁﬂbﬁﬁ%ﬁqﬂé%?%%aﬁgﬁ%“%@’%?ﬁ%%ﬁ%@@% M Mydl 2
(buffer A) affdordine resbs equaion: KiriGopEh Ldh where Lipgd Kdipereithe GonSeRisglion £ | SA
pl at es (@GN ag the\dissocktivkconstilY pf (AH)-SK&F-107266; kespuelively. 0. 1 - 0.2 g of av03 was .
added per well. T, 30 o ' .fThe tinme
of the experi rrent%pglémmgﬁr%ﬁa%?%ﬁ%@&gﬁﬁ’gtﬁge?&\?\# thﬂﬁ%tfoﬁ ?ﬁ%@g "f/ver e ,

i ncubat ed wi i ceRcentponsangsofiabous 8.060+a abqut QPROIAMIGAPIA™ i n t he same -22 WO
01/17959 PCT/US00/24514 buffer for 1 hr at roomtenperature. Follow ng

i ncubation the \Aeédr.%pamgeﬂaﬁgaivmh She alSPERLIES), YirrB 36k NORHEhe tbbepion th 0. 2

mL, buf fer A. Conpounds. were ssol ved, 1.n. .100% DVSO t.o gl ve tﬁ 2 mM st ock
sol ut i on 25 whin@psays standard in the art for evaluating inhibition of bone formation, e pit

uch as
formation assay disclosed in EP 528 587, which may also be performed using human
osteoclasts in place of rat osteoclasts, and the ovarectomized rat model, described by
Wronski et al., Cells and Materials 1991, Sup. 1, 69-74.

30  Vascular smooth muscle cell migration assay
Rat or human aortic smooth muscle cells were used. The cell migration was
monitored in a Transwell cell culture chamber by using a polycarbonate membrane with
pores of 8 um (Costar). The lower surface of the filter was coated with vitronectin. Cells
were suspended in DMEM supplemented with 0.2% bovine serum albumin at a
35  concentration of 2.5 - 5.0 x 105 cells/mL, and were pretreated with test compound at
various concentrations for 20 min at 20°C. The solvent alone was used as control. 0.2 mL

of the cell suspension was placed in the upper compartment of the chamber. The lower
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was diluted wth binding buffer (15 mM Tris-HO (pH 7.4}, 100 MM Nadl, 1 mM
Cad2, 1 5 mMMMCl2, 1 M Md 2):.to a final conpound concentration of 100
M This solution is then diluted to the required final ound
concent r aMOMWVI79r i ous conéentrations of unl abel:ed anté’ %Sg‘l"és’(‘o 001 -

. 100 DM Wer & Mtéoﬁtainb&ob\ﬂnU&Dl\mMiubﬂEmﬁﬁdQﬁthOfZ(% bovie brbtif alblrii@. addi ti on
of 5.0, MM o g S P00 000 B0, G BBk HGO BlLPA R, WRES | noubat ed

for 1 hr at roomte er at uf atlen s wer e
_aspi rat ed c@%ﬁ@éhyncammngmm BPPRS sturfaqs obthg iligspvereremeysi By B er A i n a
wel | -t 0- wel derapimg TR TilterT A theR GREL iR MmSthivRI sdSalnedwith TREIGIsmEdstdin.1 L of | % SDS
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cell m ghat bR A ngqpea)to%=m..rcoﬁ,ﬁﬁfl?i@%'tést.?.%&al%y'csﬁﬁ,gougp.odnéggusby usi ng

a pol ycarbonate ores o surface of

the filter m‘%d&t‘@d’ews prtheter Pwrséefmnﬂ@gmsw%ﬂ@e ga}@pmaw

suppl enment e eht sinieasufd 20omMoourdydnte@lsidariag the MifisicAtpeioddb 6:8daeent r at i on of 2 5 -

5.0 x 106 cells/n, and were pretreated with test conpound at various

concentratigns for 20 mn at 20C. The sol vent al one was used as control.

- 0.2 mL of fhymapgstpoclastrcsorption angd adhesjpnassa¥s; n t he upper conpartment of the
- chanber .25The | owBit resc?ioh lahdiddhesion assays have been developed and standardized using

normal human osteoclasts derived from osteoclastoma tissue. Assay 1 was developed for

the measurement of osteoclast pit volumes by laser confocal microscopy. Assay 2 was
developed as a higher throughput screen in which collagen fragments (released during
resorption) are measured by competitve ELISA.

30

Assay 1 (using laser confocal microscopy)

. Aliquots of human osteoclastoma-derived cell suspensions are removed from liguid
nitrogen strorage, warmed rapidly at 37°C and washed x1 in RPMI-1640 medium by
centrifugation (1000rpm, 5 mins at 4°C). .

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

diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and
mixed frequently.
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WO 01/17959 PCT/ US00/ 24514 conpartnent contained 0.6 nL of DVEM

suppl enented with 0.2% bovine serum al bumin. |ncubation was carried out at

37C in an atnosphere of 95% air/5% CO2 for 24 hr. After incubation, the
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al bum n, I.#_%achem \Tga%jﬁbir a ‘HI xt ur e of hﬁTHl- 34 and test. r’rﬁterl al, by

conti nuol’s iht r adBRYER osieRGiRis; g FIYPSIated A 2 GRRHRACHATPR Xpinp HIOAITSER o ext er nal
syringe punp. digkeatewmllabeliive cellesplaresdorsidispesatile plastic pasteunninetigused teaddt wo- hour | y
interval s durigGahheewlthfdshiep period of 6-8 hours. Human osteocl ast

resorption and adhesi on assa 28 Pit resorption and adhesi on assays have
been devel oped a e?f"&ﬂ?fé‘r’ﬁﬁ%@ﬁ“ﬂ?icﬁ oAt eudﬁﬁsﬁqy@?sé%é?g'gts derived
from ost eocl asperpmiateingmbes in FEM ymefinp(the member ofipsigodiasts is vatigblafeams ur ement  of
osteocl agf Pi truridkdtimsn), Ripplefiebd WRN{09CRIa dAifGér@E aRPY 7g/ME&DRYodinVas  devel oped
as a higher tIcho hgut screen in which collagen fragnents (rel eased during
resorption) ar® Sured by conpetitve ELISA. 30 Assay 1(using |aser
confocal m cr oscdpyalianets efithstost sfspensiominersompaynd wertront) apaderapied inge | |
ggscpengi OnShagsmr&mslmtésomelcmme%' glléiédtﬂ&@&fhﬁfug&tibﬂ][ age, warmed rapidly at
and washed x in RPM - 1.640 iU ' ' rpm 5 mns

at. 40). 35 °‘The rr%&‘i‘cﬁ r‘r‘w‘bf’gélmégfﬁg? TP “aéen%’]m?é“ﬁ‘f‘g‘g‘{el%i‘g‘{\fﬁé%ﬂ%g@ﬁ%&g{%@i "HLA- DR
ant i body2% hen uM in the EMEM medium). Also included are appropriate vehicle controls, a positive

control (anti-vitronectin receptor murine monoclonal antibody [87MEM1] diluted to

100 ug/mi) and an i§otype control (IgG,, diluted to 100 ug/ml). The samples are

incubated at 37°C for 30 mins.

. 0.5ml aliquots of the cells are seeded onto sterile dentine slices in a 48-well plate
30 and incubated at 37°C for 2 hours. Each treatment is screened in quadruplicate.
. The slices are washed in six changes of warm PBS (10 ml / well in a 6-well plate)

and then placed into fresh medium containing the compound treatment or control
samples. The samples are incubated at 37°C for 48 hours.
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diluted 1:3 in RPM - 1640 nedium The suspension is incubated for 30 mns
on ice and mxed frequently. -24 WO 01/17959 PCT/ USQ0/ 24514 The cells
are washed x2 with cold RPM -1640 fol | owed by centrifugation (1000 rpm 5
m ns at 4Gyoemryesshe cells ate then transferred t@a sterPCRUNG24[4

. centrifuge tTabeste restiian: adidipyesphofasetDRAOR) pedcadure (cadécive sainfoevalivefthé ed i n an
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diacetate to | ab%e*rk)(fﬂ&ﬁivé §swoéa4t%g&'rpcgkﬁpﬂlp§%ﬁﬁglaﬁe e%nﬂé%tb&b}paSt eur

pi pet is used to _ e sanple to the chanmber. The osteocl asts are
el T et ed by cdHENTEHGUFPHAP AT S i ST (Pt Henr s SPHIS St opr | at e
nunber i n EVENbsredpmm (the nunber of osteoclasts is variable from 20 tunor

to tumor), sUPPl eNRBkMES i dekbrrhfRed (sl Me NURINLSREUIMVIIW cbnfeedl | ter of sodium
bi car bong e. . . al i quots of the cell suspension (per conpound

3m
treatment) ar {88t ed into 15ml centrifuge tubes. The cells are pelleted
by centrifugation. To each tube, 3m of the appropriate conpound treatnent

are added ( didsay P@sih@arBLISATead¥luf)n t he EMEM nedi um). Al so included are
appropriate vehigle controls, a positjv cor&t rol (anti-vifronectin
receptor murine roRBEMAGHFoC F‘BSﬂiﬁx‘T‘%ﬁ/Eﬁ?ﬂTe P GBI T PBE 2/ i ) and an
i sot ype contdesdrib¢d ig Ge initghl P stepscbf Assayl D (0Fan glanitly,)thesd $teps seerrprieated bereintielowubat ed at
37C for g9 mns. Alfduaéid: hdmhdbsRbdastinaldefved 84l sispehisfons & Asbva s BLRd 1 | ©
e e oot e e S B L R iy 2 1OV
centrifugation (1000rpm, 5 mins at 4°C).
. The medium is aspirated and replaced with murine anti-HLA-DR antibody then
diluted 1:3 in RPMI-1640 medium. The suspension is incubated for 30 mins on ice and
25 mixed frequently.
. The cells are washed x2 with cold RPMI-1640 followed by centrifugation (1000
rpm, 5 mins at 4°C) and the cells are then transferred to a sterile 15 ml centrifuge tube.
The number of mononuclear cells are enumerated in an improved Neubauer counting
chamber.
30 o Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG
(Dynal, Great Neck, NY) are removed from their stock bottle and placed into 5 ml of
fresh medium (this washes away the toxic azide preservative). The medium is remaved.
by immobilizing the beads on a magnet and is replaced with fresh medium.

° The beads are mixed with the cells and the suspension is incubated for 30 mins on
35 ice. The suspension is mixed frequently.
. 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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The slices are washed in six changes of warmPBS (10 ml / well in a 6-well
plate) and then placed into fresh nmedi um containing the conpound treat nent
or control sanples. The sanples are incubated at 370C for 48 hours. -25 |
WO 01/ 1795%ror@iT7988500/ 24514 Tartrate resi stant aci d phospOBUSMB41TRAP)

procedure (sel eciFresiemediarh i aided e bead-odateidloells todisledze hiyatappedngtegijts. The bone -

slices containgag, é%Est %g%%ggqt q.gecge %{’%ﬁ&mls}&% hn phosphat e

buffered saline an Pxed utera 2M sodi um cacodyl ate) -
for 5 mns. *5 TH@?"‘&‘P‘%W‘I‘\‘E‘PP%%’B“P%" W&t‘@ﬁ‘““%ﬁ]‘a&‘}’% YsiHE HRAEEA for 4

m nut es i n TRARRckE fodabeblive3<l(s. A Garge-boty didposablp plasio lpastee et Bhwssiphadde di ssol ved
I n N, Ndlpethx{r%ﬂg&gigmﬂgcmgﬂ mxed with 0.25 Mcitrate buffer (pH 4.5),

cont ai ni ng 10 umtartrate, Following a wash in cold water the
slices are itmer §@6°§‘W°\§ﬁ?ﬂ°%‘é‘ﬁ‘&'€yecebtﬂf‘$étf°“€ﬁﬁ@° degpity 3ajugedse Weont ai ni ng 1
ng/ M fast rechppraprivesd numbet ih EMENAhaindthe4Gmba of dhtentlmtsticariatidfrorixcess buf f er

5, 35D rated: | @Rkt oDl bl it o ide tf Bl DGpc sl vater.  The

TRAP positive os eoc pur pl e pr-eci pi are enumner ated by
bright-field @M% %py and are then renoved fromthe surface of the
dentine Iy soni datdnest to th methdl destibad abbe il dbsay mmue:dmpamdsgmt foeened at

Ni konl Lasertgﬁos&gmw %%tllneﬁgelg*croscope Assay 2 (using an ELI SA
readout) The  human ost eocf’asts. are enri ched. and 1tgl‘zgz’agaégrmﬁﬁ‘iconpound

screeni ng as® desid Pﬁ%’ﬁlaftrl?’e!’ﬁé“q‘h‘f'fP‘&!“c‘é’a'g‘f@béo‘ﬂ clarity,
t hese steps ar@empemdy dodesharcentrolsel ow. 20 Aliquots of human

gﬁ g?;'ggSt &a”?nggr'f‘h Phle Fm@nln éee&H%Ht‘éB%&%nﬁ&l%oﬂe%ﬂ&! ﬁ%lzaeﬁl\l/f &rfglgjbvﬂllit%uei t Logen
ra nd - medi um by

centrifudati orF“{‘&‘BB@PﬁH‘?I"S‘“FHbﬁ@dg’E \AI;"" Ph?'r‘fé ‘r?é% umis aspirated and

repl aced wit#h nurThedorgistices die AashRi msixichangss of lvemm phdsphate buffeted 3aling RPM - 1640

medi um The S%&%ﬁﬁ‘&'r&ﬂoﬂe%aﬂ-ﬁ&@ﬁ%&ﬁ 4n@ re Hén RniiRedWwiiR Of 24¥wellPratd11 X €d
frequently. e cells are Waif"ﬁg’m with cold RPM -1640 foll owed by

centri f ugat i oncoRiiging freshsgmpan "4C) and the cells are then transferred
to a sterileel5 rifhecisme culthrspiatetisithen incubhted fordfhonrsef 3%bnonucl ear cel |'s are

enumeratgg i 0 an juREgRMaEnt R 84LR Welk B Bipirhted infol k&L tubes and are
| screened in a compeiitive ELISA that detects the c-telopeptide of type I collagen which
is released during the resorption process. This is a commercially available ELISA
(Osteometer, Dcnmﬁrk) that contains a rabbit antibody that specifically reacts with an 8-
amino acid sequeﬂég'(Glu—Lys-AIa—His- Asp-Gly-Gly-Arg) that is present in the
25 carboxy-terminal telopeptide of the al-chain of type I collagen. The results are
expreséed as % inh'i_bition of resorption compared to a vehicle control.

Human osteoclast adhesion assay
The human ostedclasts are enriched and prepared for compound screening as
30  described above in the inital 9 steps of Assay 1. For clarity, these steps are repeated
hereinbelow. '

. Aliquots of human osteoclastoma-derived cell suspensions are removed from liquid
nitrogen strorage; wétmed rapidly at 370C and washed x1 in RPMI-1640 medium by
centrifugation (1000rpm, 5 mins at 4°C).

35 e The medium is aspirated and replaced with murine anti-HLA-DR antibody then
diluted 1:3 in RPMI- 1640 medium. The suspension is incubated for 30 mins on ice and

mixed frequently. -
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30 Sufficient magnetic beads (5 / nononuclear cell), coated with goat
anti-nmouse 1gG (Dynal, Geat Neck, NY):are.renmoved fromtheir stock bottle
and placed into 5 ml of fresh nedium (this ‘washes away the toxic azide
preservat i we11bkee medi um i.s: renoved. by i mmobi l4:zi ng t keTAiswadasien a
-magnet and ies remma&ﬁ@hrywvisheaz%ﬁdncaieqtmmmmmw&n&rf@gammobmmth t he

cells and the su ensi

suspensi on |s“?ﬁ1 “‘rﬁ‘g‘gﬂéﬁﬂ °°Hs &ebgﬂxafeg%dtggawﬂlg{}?gx?%ﬁngﬁ?ml lized on a
_magnet and thé‘MWwfngn@éﬁlbascelee@temmM %MUmbm)cwr@gdecant ed
into a steril endfdesrt centrifuge tube. -26 WO 01/ 17959 PCT/ USO01E4514

Fresh ne |um|s ed to b coat e s to t L apped
ost eocl asts.* Sgéi @W%?”Sftg?gsa(gémf"é"ﬁg ?%EF'&(C iﬁcd“f' eg°5 gﬁ'“t?ga?tlé cells are
di scar ded. Tlﬁléynal SisaNesk.NO carasmoved fromethrirstack bettle and placedontnbimigf chanber ,
using fl uorescfﬁstrmeddma@ﬂmdsﬁestawa y fd@kic ulaeq)r&alvh&e) Rud i B nveli Sposabl e
pl astic paste?) D ‘91% o (5511 dg to add ? aa‘g@hieh éhe chanber. The
ost eocl asts ard BRPIUEH"S %Va Ehe Mg s&f‘?%ﬁ SAEREPPY adj usted to the
appr opr i at e nunbdhe beadsErEnxerbdihthe dellfand therviipensioh iuswubyed fasilminsonar i abl e
from t upor tqcetmﬁgpensﬁgmﬁ,%gq%@eqﬂ th 10% fetal calf serum and

. 7g9lliter of squhu;%\ad %‘{eﬁ %E In contras% to the ne hod desri bed
above in Assay 1, the cotff ﬁﬁémg‘?lé‘ PRAfragpelyed t rppaie 1S oht aj n an
IC.,, as outl |(mcléﬁerld\/\ffacnqmeredsqaeteﬂtinmstepleéﬁmlawmfn@ tabee prei ncubat ed for
30 minutes at 37@reéh ﬁ.bulﬁx@ﬁtaddeawm@waaicc{a&ddas@&alslmgeempédssmocﬂa@y are then

seeded onto bOI\fll ne c%ctelssqsal %eta%gg}osﬁecbeﬁ taﬁ cénléas‘ﬁolscardA&S well tissue 15

culture plate an(YI I 'ACU Urs at 37C.  The bone
slices ale Vas heé['h"t= Yia‘éﬁ gteotlastspeasentihergied ihaspnsing ehamber ysing flaeresseini ne  ( PBS) ,
to renove non- d@d&tﬁé@nibenadelcals AR BgedoR: disPRabIE flasiic patbut Sipsbaluséd tohdda 48 wel |
plate contai (ryln bl gﬁﬂ Gonpound or controls. The tissue culture plate is
then incubated Tort 48 hours At 37C. 20 The supernatants. from each well are
aspirated imto i H@F Qstegciagts argpelietedipycrentrifugation ardthedensity adiugteshtodhei t i ve ELI SA
that detects tagfropriate@umper i EMEMQhediufiXthe nu€idr bf@eBclvhiicVariabiefrot| eased duri ng

the res o%cpt | OB%IR&Q&,E%&? ﬁI}F‘plem lt%d Sk YO a?ése%rr?%}{‘gh zgrptlteﬁ of Sodiuth®

(Ost eonete s a ra at specifically
reacts with arbi®mbora.no acid sequence (G u-Lys-Al a-Hi s- Asp- Ay-Ady-Arg)
t_hat I's present i0Qtebd)toma-derived osteoclasts are preincubated with compound (4 doses) or

controls at 37°C for 30 minutes.

| The cells are then seeded onto osteopontin-coated slides (human or rat osteopontin,
25 2.5ug/ml) and incubated for 2 hours at 37°C.
. Non adherent cells are removed by washing the slides vigorously in phosphate

buffered saline and the cells remaining on the slides are fixed in acetone.
. The osteoclasts are stained for tartrate-resistant acid phosphatase (TRAP), a
selective marker for cells of this phenotype (see steps 15 -17), and are enumerated by
30 light microscopy. The results are expressed as % inhibition of adhesion compared to a
vehicle control. '
Cell Adhesion Assay
Celis 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.
-28 -



25 carboxy-term nal telopeptide of the al-chain of type | collagen. The
results are expressed as % inhibition of resorption conpared to a vehicle
control. Human osteocl ast adhesi on assay The hunan osteqcl asts are enriched
and pr epaMRIO¥IFIS9conpound screening as 30 descri bed abdCEYSAYRY inital 9
steps of As Sanstriucts gt Traksfactiany,  t hese st eps are repeated hereinbel ow.

Aliquots of human osteocl ast oma-derived c renoved from
liquid nitrogen®StARoEsgt: RR/H‘?’%“‘P&B‘F&IV ’P“ @gﬁ(%4g‘ﬁé(%%§ﬁ@§'a§'f‘e"ltn '
RPM - 1640 meflhelfiy punitovend inseftertjatoitieEcéRI0 BooRViplogingwitesof dte pfON.ve@8r The nedi um

5,201 1 at edagiidy e oA Gt} CVNEpcdilbibae AGHR Rbisposicbpn i | ut e

he suspensl ted for 30 .rains on ice -
and ni xéd pluatfnd g ul£n 05 stablq expressigp @ﬂ@?@%&f;}% gotrpnsforfgd, o | s are
washed x2 wiwtth om;eﬂgzbomws (2649 DNA| df eash subbyit) seing & Géne Palsdr Gilenfle0d6L.r pm 5 mi ns
at 4C) and 45& )%ﬁ‘& ﬁlﬁe@mod B lafzé’si’d?ééfdéflﬁﬁaté)oﬁsﬁeﬁs@& it ;&’vﬁh PbdiGRNt 1 i fuge

tube. The nu nonoi. 1 | 3’ ear nu an, |

Neubauer cod"ﬁf?‘\R@‘emm%@ﬁsoW%&F??‘@Pg%alssﬁlg‘ﬁ%m%g ]m}imnucl ear
cel 1), coat ade wuils iverg omintained in-setediomedj@n u(til)thablommladuempgﬂwye are renoved
fromthepr siaed bottle and placed into 5 nl of . fresh medium (this washes
away the toxic azide preservative). The mediumis renoved by inmmobilizing
t he beads omummmemwm@swqp}mmd\wmh fresh nedium The beads are

m xed with the cells and the suspension is incubated for 30 rains on 10

i ce. The suspensTofetsrmingiwhether thedHike393 trgnsfectaptaexpresygd e X@EECER| | s are

i mobi | i zed r&eptér, maekmetvexemnwmea SN@AsE infegoscopk klies Wyasitafagitias tfixed inh fracti on)

are decanted, wt %@%ﬁteﬁfﬂéﬂoﬁ lrdnwgg hl%@acuwg{)vﬁﬁn%&@‘y umis added

to the bead-coa e ge any t ost éocl asts, . This wash
process ¥5s lfwefé‘t"ébF“RN)’ SWﬁﬁcﬁé%%ﬁﬁz@E’aeé@P‘l mgpsrated wsingagigpdard 5 The vi abl e
ost eocl ast s istirect afvdmAadetencdméhadount i ng chanber, using fl uorescein

di acetate to label live cells. A large-bore di sposabl e plastic pasteur
pipet is used to add the sanple to the chanber. The osteoclasts are

pel leted by centrifugation and the density adjusted to the appropriate
number in EE fos fie nunmber of osteoclasts is variable from

Cormning 96-well ELISA plates were precoated overnight at 4°C with 0.1 mL of
.20 human vitronectin (0.2 p,gImL in RPMI medium). At the time of the experiment, the plates
were washed once with:'R:Pm medium and blocked with 3.5% BSA in RPMI medium for 1
hr at room temperature. T ransfected 293 cells were resuspended in RPMI medium,
supplemented with 20 mM Hepes, pH 7.4 and 0.1% BSA at a density of 0.5 x 106 cells/mL.
0.1 mL of cell suspensmn was added to each well and mcubated for 1'hr at 37°C, in the
25  presence or absence of various O.yB3 antagomsts Followmg incubation, 0.025 mL of a
10% formaldehyde solutlon pH 7.4, was added and the cells ‘were fixed at room
temperature for 10 mm Thc plates were washed 3 times with 0.2 raL of RPMI medium
and the adherent cells were stained with 0.1 mL of 0.5% toluidine blue for 20 min at room
temperature. Excess stam was removed by extensive washmg with detonized water, The
30 toluidine blue mcorporated into cells was eluted by the addmon of 0.1 mL of 50% ethanol
containing 50 mM HCL :Cell adhesion was quantitated at an optlcal density of 600 nm on a
microtiter plate reader (T itertek Multiskan MC, Sterling, VA).
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20 tunor to tunor), supplenmented with 10%fetal calf serumand 1.7g/liter
of sodium bicarbonate. Gsteocl astoma- derived osteocl asts are preincubated
wi th conmpound (4 doses) or contfols at 37C for 30 minutes. The cells are
then seed&DeWTe%0st eopont i n- coated slides (hunari-or ratPPREHEin 25

. 2.5ug/ m) afSdid-BeaspeifisBifding &ssipour s at 37C.  Non adherent cells are r emoved

byI }Nashl ng the smiﬁéonutmece éﬂagawas%aﬁmﬁ;nemmwa%ﬁdn&a&we andtthe
cells remainin a a eqclasts are
stai ned for Pfeag? °é’tw€s &&ﬁds ‘§'§P "ﬁ&r %ﬁgeﬁﬁ& @ﬁ&ﬁb}@eﬁé i ve marker
“for cells ofMiGh,3 mpaMgEhyipdfe A)ad sacipuncdiBtelylafied o pewell BLISAplates at®d by 30

l'ight m gr Oﬁﬁ%leweuT@f-OQ%Bf&vﬁ &E@ad&é&%ﬁﬁéﬁ%éﬁla&’e w&l@ingﬁﬂateeﬂve@rh rehesi on
conpared to hesi nd Cell Culture

o e o v e AR §FTP§“‘(‘°’H§Z’9°§A8’8?| g 978 Vi s ol W aroc 3
(Cat al og -No. rnmedlvaml miQEBI5% bawineseginoaibuniin inthe sams buﬁmfmmrcsmt ial nmedium

(EMEM rredit FaRd. qronbﬁqg Fedbatich (RAVdIS werk ASpirkRE edmdmel icd %0
gl utam ne and,1 9% Pﬁ)n %A I n- Steptomycin. -28 WO 01/ 959 PCTI USOCR4514

Constructs a‘?‘f ions A 3.2 kb EcoRI-Kpnl fragment of the av subunit
and a 2.1 kb Xballn a RHbSK&F 467260 compefitioniassay) Jariaub cancentraigmeofimisbeieded into the

ECOF' - ECO'%\{tagérﬁHbI(OOmSIUOW)Qfemtab&d m\kwéd&gfoﬂéwed Aldifdn o2 5. Oan&9g) whi ch
contains a e en
Coat | on. o MKATRBE0, HHE oftes g repa el nn Wiy Srarere, Eplgine

el ect r ot r ansihebation the\meﬂhquasla%ectmmbtely@!@W(lszﬁbomﬂbﬁ2@éeﬂ1¢°sqsrl§’un| t) using
a Gene Pul se&uffémﬂ.&lv&n-t@memkashm h%&fk)cep?dwwaé SnlizedwibiDE)1 AdlesEs (5x105

cells/pl er Ienented th 450

j.tg/nl ne"tn %?,.&ﬁhg%ggi nﬁ%& Wéffﬁ“ Hyniﬁ%“f scm'c?iﬁla%e thVt\ﬂ'&:el s were
mRi nt ai ned i #ddisien ef@tenlReadyeSafeiime Bepkmpn %@%M@Nl%@ﬂmecpwwléﬁﬁﬁ’gh to be
et hor £ he B T g 2D oo & ‘f‘*"“‘“ﬁ‘ﬁ ‘*ﬁ“%"““ Septor the
cells were |'§E§§i?ﬁgz%8 dfwﬁsﬁmgls‘ﬁv@ﬁgsg 6P zg H?’? he $%9 on, fixed

in acetone (encemratignpf ghe antezﬂms'ete rnh@nté%rb@dmsef QHI-S WZﬁ@p@é i f ic
reactivipy WedimiedBy,a rdnlinear, least squares curve-fitting routine, which was modified from the

LUNDON-2 program. The K; (dissociation constant of the antagonist) was calculated
according to Cheng and Prusoff eqguation: K; = ICsp/ (1 + L/Ky), where L and Ky were the
concentration and the dissociation constant of [3I-I]-SK&F-107260, respectively.

25 Inhibition of RGD-mediated GPIIb-IIIa binding

Purification of GPIIb-Illa
Ten units of outdated, washed human platelets (obtained from Red Cross) were
lyzed by gentle stirring in 3% octylglucoside, 20 mM Tris-HCI, pH 7.4, 140 mM NaCl, 2
30 mM CaClj at 4°C for 2 h. The lysate was centrifuged at 100,000g for 1 h. The supernatant
obtained was applied to a S mL lentil lectin sepharose 4B column (E.Y. Labs)
preequilibrated with 20 mM Tris-HCI, pH 7.4, 100 mM NaCl, 2 mM CaClj, 1%
octylglucoside (buffer A). After 2 h incubation, the column was washed with 50 mL cold
buffer A. The lectin-retained GPHb-IIIa was eluted with buffer A containing 10% dextrose.
35  All procedures were performed at 4°C. The GPIIb-IIIa obtained was >95% pure as shown
by SDS polyacrylamide gel electrophoresis.

-30-



15 nonocl onal anti body specific for the avl33 conpl ex was denonstrated
using a standard indirect inmunofl uorescence nethod. Cell Adhesion Studies
Com ng 96-well ELISA plates were precoated overnight at 4Cwith 0.1 nL of
20 human wvobpestin (0.2 )nL in RPM nedium. At the tipgniboidfa
experinment, the plates were washed once with RPM nedi um and bl ocked with
3.5% BSA in RPM nediumfor_ I __hr_at roomtenperature Transfected 293
cells were resuspended in RPM nedium suppl enmented with 20 mM Hepes, pH -
7.4 and 0. 1% BSA at a density of 0.5 x 106 cells/nL. 0.1 nL of cell )
suspensi on was added to each well and incubated for I *hr at 37C, in the 25
presence or absence of various av1l33 antagoni sts. Follow ng'incubation,
0.025 m. of a 10% formal dehyde solution, pH 7.4, was added and the cells
were fixed at room tenperature for 10 mn. The plates were washed 3 tines
with 0.2 nL of Engf!ssm PN - tained with 0.1
m. of 0.5%tol u?g‘i&ﬁe ue (}?Q@BWS?E‘, at roginlzptﬁf(aﬂn%lgétqu. Excess stain was
renoved by extensive washing with deionized water. The 30 tol uidine blue
incorporated into cells was eluted by the addition of 0.1 nL of 50% et hanol
containing 50 MM HCI. Cell adhesion was quantitated at an optical density
of 600 nmon a mcrotiter plate reader (Titertek Multiskan MC, Sterling,
VA). -29 VI1I111 WD 01117959 PCT/ USOOR4514 Sol i d-Phase av(3S Bi ndi ng Assay:
The vitronectin receptor a"05 was purified fromhuman pl acenta. Receptor
preparation was diluted Wth 50 mM Tris-HCl, pH 7.5, 100 MM N~ C1, 1 nM
CaCl2, 1 mM MCl 2,1 MMMC 2 (buffer A) and was i nmedi ately added to
96-wel | ELISA plates-at 0.1.5 m per well. 0.1-0.2 pg of a"P3-was added per
well. The plates were incubated overnight at 4C - At the tine of the
experinment, the wells were washed once with buffer A and were incubated
with 0.1 m of 3.5% bovine serumal bumin in the sane buffer for 1 hr at
room tenperature. Follow ng incubation the wells were aspirated conpletely
and washed twice with 0.2 ml buffer A 10 In a [3H] - SK&F- 107260
conpetition assay, various concentrations of unlabeled antagonists
(0.001-100 M were added to the wells, followed by the addition of 5.0 nM
of [3H]-SK&F-107260. The plates were incubated for 1 hr at room '
tenperature. Followi ng incubation the wells were aspirated conpletely and
washed once with 0.2 ml of ice cold buffer Ain a well-to-well fashion.
The receptors were solubilized wwth 0.1 m of 1% SDS
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15 and the bound [ 3H] - SK&F- 107260 was determ ned by liquid scintillation
counting with the addition of 3 mM Ready Safe in a Beckman LS 6800 Liquid
Scintillation Counter, with 40% efficiency. Nonspeci fic gkggdo%gs}g

[ 3H] - SK&F-WOIHEas det er ni ned in the presence of 60 and

. was consi st ent | y Pretazeed eqmpqunds pf shis jnyention hayg an, ﬁ‘ﬁ’rfa"f“’n‘ﬁg' mecki IECePISE
(concent r at irelativeto mhﬁbrmngeag@éptatof greaternimndD11. Mo86piniferced mgmpxfundsialye aSSKE&F-
-107260) was ,f@gl nlinear, |east squares curve-fitting
routine, V\hirc%(\%gésfﬁ% gg?t he LUNDON-2 program The Ki

" (di ssoci ation constant of the antagonist) was calculated according to
Cheng and Pr usof fTheefticdacy afithe démpounti<H fdrmilh (1) alond<wt)in combination withwh Ka were t he

concentrat i %tn‘?e'aga;nb %ﬂﬂ rﬁa%%{-l H&&An%d G&J Sb e trQrTs im%kﬂle é&&En&QX%@&ls
respecti-vely, 1t1.0 di_at ed %Q‘lén ing Purification

GP -
of GPlib-M SF&H %r?f“teg"‘fﬁ Sﬂﬁﬁﬂssﬁﬁéﬂdm f%ﬂ‘ ts (obtained from
Red Cross) were Iyzed by gentle stirring in 3% octyl gl ucosi de, 20 nmM

Tris-HCl, pH 7.4, )Qmm% bﬁgﬂ f’o}hgw ar%gntéﬂquﬁ‘g gaﬁto hf}&tﬁe%f:op% ofmisThe lysate was

centrifuged at 100 e su erna ant tained was applied to a
5 L 1enfq] lr'?e’t'?"n"‘%é‘ﬁ ﬁ’:"@%%malh'sm li?r‘?ﬁ°('l‘:‘k a%g3°°"'a?1€'éaef q“Fbrat ed with 20
MM Tri s- HCl , inyeinkiah. Manjtemermmh:ﬁimsﬂllme@maﬁparéhwthmtgldl@kimdjsarde (buffer
“A). After 2 h incubation, the colum vvas washed with 50 nL cold buffer A
The lectin-retained GPllb-I1la was el with buffer A containing 10%
dextrose. 35 All procedures were per d at 4C. The GPIIb-I1la obtained
was >95% pure as shown by SDS pol yacryl am de gel electrophoresis. -30 WO

85 i;gggﬁ;ﬁ/ Ugg@:&é:ﬁ%leﬁﬁ%np %Uﬁ&;h&e/@‘h NMR) IﬂeME»QFeBEB&ddGM{hQ\QSO 31 WO

ref eryed co n ave an
affinity for qU %(?ltﬁ?%ng%eﬂ'cﬂ tr%?PgP&)' g?r% lotnﬁgdg Petl&n%%"éﬂ’ recept or
of greater tingmalspndard Wﬁ@neﬂ‘p'isd#@t(m&) Mvmqu'i% data greyasi fRllys: et i vity of
gr eat rertr) th?nslﬂgﬁua deobezthte:?{ﬂEﬂ , § 3 G¥artef mtJ‘lﬂulﬁﬂ&pd&mdiﬁbleﬂ‘ofﬁ&fUlﬂtU 3t=( 1) alone or
in combi nati | neopl. as ge rmn usi ng
sever al tran‘ss)p ‘{fnﬁﬁ?w ?Pgﬁsagpa{'d‘%f E’Bﬁdé n&caggﬁnxﬂgﬁgcou %Qltos 5, 004, 758
and 5, 6320 Olmcﬁwidéb&?l@@s istdeuseriscieraform, DMEO-dg isnpl es V\/m ch follow are

intended in mawn&andmmrfoxsdaema cngenea‘te&:laeﬁenoﬁﬁmwemﬁmemqmbut are
provided to |IIustratcoécp wto n ound

d use
i nventi on. R\ N id TS?RWOP‘T e a'r“i%\émfms re%\O f" ’fwemfhose skilled

i'n the art. wavenumbers (em'1). Mass spectra were obtained using electrospray (ES) or FAB

ionization techniques. Elemental_ analyses were performed either in-house or by

25  Quantitative Technologies Inc., Whitehouse, NJ. Melting points were taken on a Thomas-

' Hoover melting point apparatué and are uncorrected. All temperatures are reported in
degrees Celsius. Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates
were used for thin layer chromatography. Both flash and gravity chromatography were
carried out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. Analytical and preparative

30 HPLC were carried out on Rainin or Beckman ¢hromatographs. ODS refers to an
octadecylsilyl derivatized silica gel chromatographic support. 5 p Apex-ODS indicates an
octadecylsilyl derivatized silica gel chromatographic support having a nominal particle size
of 5 p, made by Jones Chromatography, Littleton, Colorado. YMC ODS-AQ® is an ODS
chromatographic support and is a registered trademark of YMC Co. Ltd., Kyoto, Japan.

35 PRP-1® is a polymeric (styrene-divinylbenzene) chromatographic support, and is a
registered trademark of Hamilton Co., Reno, Nevada. Celite® is a filter aid composed of
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General 15 Proton nuclear nmagnetic resonance (1H NVR) spectra were
recorded at either 250, 300, or 400 MHz. Chemi cal shifts are reported in
parts per million (S) downfield fromthe internal standard

tetramet hyWaioi/mss (TMS). Abbreviations for NVR data are RCI/GSHI24SWs:. s =

singl et, g%meggxatoﬁrf ceoils's IQA.. %d glstg}éafﬁa%hark%lwamﬂllé%ﬂ %qgveqd doubl et

of doubl ets et o = appar ent oad. J
i ndi cates t HelRgR coupl i ng constant 20 neasured in Hertz. CDC13 is

deuteriochloroform DVBSO- d6 is hePagamioani odi net hyl sul f oxi de, and CD3CD i s.
tetradeuterionmethanol. Infrared (IR} spectra were recorded in transm ssion .

node, and band posrtr ons are reported i'n inverse wavenunbers (cm1l). Mass-
spectra B et PR #2889 (ES) or FAB ionization
t echni ques. EI enent aI anal yses vvere performed either in-house or by 25

Quantitati vg) EQQH%&Wa%nJIMno) efoighouse, NJ. “Mel ting points were taken

on a Tho Hoover ti:ng_pol'nt” _ap ar atuys and are uncorrected. All

t enper at ures areAr“B'ﬂB‘?"t%a'aF‘W"'Gd?éﬁ’rh 1.63¢-20Q@mol} and dister- byl | ca Gel GF and
E. Merck Si ldiceshoriBel (SBIB g-2406dmble)i im CHoOIS (20D i) @8s conneatsdsmdhelratavabli n | ayer

chr omat ogr aphy, @?}e% aﬁ’hﬂv Lcarried out on
E. I\/tercl?ﬁKr gge‘lzgfgﬂhgmgg -4ngrgr§e@ﬁhwwﬁg {g{a §‘¥ﬁ'§‘f’ and preparative

30 HPLC wer &2u4Py ABE g 'F?ﬁt“?’r‘i"f?%’r‘“‘ﬁé‘@ﬁn‘ﬁ A ODS refers to
an oct adec ybreughyilicaiel (hexapdsfeltbwsd by 20% @ehcmhaamammgweaqnduon lefutepidet . 5

Apex- CDS | ndhfhfP(eR84 g QirRARGY bl et yoloh biY $hih Bkl ofinfiRln

chr omat ogr aphi a S f made by
Chr o001 2ol B XA Bl PR 58 h 18 . o

chr omat dgr a§t80dd, éaﬁpdiztllih@43$ 3H), 490 &t LHEMS ESHwfFE XM # HYNGHEY, Lt d.,
Kyoto, Japan. 35 PRP-1(r) is a polyneric (styrene-divinyl benzene)

chr omat ogr aphi.c_ support regi.stered trademark of Ham lton Co.,
Reno, Nevadg’p 2t gg‘f”f”f"t’@”’ﬁ“‘f‘ﬁ’flf"é’f‘°}eﬁ'ﬂ° i,’Ber’rposed of -32 WD 01/ 17959

PCT/ US09124514  NeH (b0Feis misgrall pih 8 60g.08mmwole)iwas added iapoltipg oaerrsegtalst ered
trademar k ofmiVRRMbinich PR Rr-butRRNBény ramﬁra[x 8pRElhe (¥ 2RI AMOB) abd O

gr ?52; ?t ondo @&F%n%g*ﬁalﬁg)mnghﬁp Hdﬁ)gx ﬁ‘?@‘%ﬂf‘r‘b}? L 43 “Cegl"AE® 6 pi col i ne

(21.63 g, 20bahniide sjermahidmpkratore rase to36 JC. Witercgas bnohwiomhadsobsiged, ghecod0 nmmol e) i n
CH2Cl 2 (200 witke} baftf$ascétveind MeRohon wab Blldwel \saPat RIT. AREr HnrGhe @€ t he

vacum "o ¢ SRR p Bl At Bt BB A ) ana

filtered The combined organic Iayers were washed sequentially with HyO (2 x 75 mL) and brine

25 (75 mL). Drying (MgSO4) and concentration left a yellow oil which was chromatographed
on silica gel (7% EtOAc/hexanes) The title compound (13. o1 g, 78%) was obtained as a
faintly yellow oil: 1H NMR (250 MHz, CDCl3) 8 7.51 (appt, 1 H), 7.37 (d, ] = 8.2 Hz, 1
H), 6.86 (d, J = 7.2 Hz, 1 H), 3.38 (s, 3 H), 2.49 (s, 3 H), 1.50 (s, 9 H); MS (ES) m/e 223 (M
+H)*t.

30
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through silica gel (hexanes followed by 20% Et OAc/ hexanes). Concentration
|l eft the title conpound (41.84 g, quantitative) as a |ight yellow oil

vvhich gradually solidified on standing: 1H NWR (250 MHz, CDC13) S 7.71 (d,
J =8.3 Afbse 7.40 - 7.65 (m 2 H) ', 15 6. 807 (d, J_vcrwsmmsm—l) 2.43

. (28[ (? elr_2 Butgx?é‘gpﬂaﬂg%t?ﬁﬁﬁéﬂ“g}ﬂ‘% ggftﬁiywaé:etﬁfﬁcﬂ_k(&%O% i g) m neral oil,

3.60 g, 90 mol e)Lmeasasand@@ddatWﬁmndermfmdusgmmmme(rk?ﬁntol&a léol ut|on of
_2-(tert-but om.s@mamslmmnm)m ﬁexmefs‘@dslm (niﬁgﬁramele) .zagrmi) @30 Ay

i odomet hane dro at 15 C (cool

s
wat er bat h). {h‘ﬁi?l"i“ﬂ'f ‘é?sﬁg‘?léqmn.%zapﬁf“h Igeg5 C. Wien gas evol ution had
subsi ded, 5t hbatwcﬂrbonymedwlabmomﬁmslmém@d4®$ﬂinmh'e) in du/CTHF(A6 mbkwasl | owed t o

?56{) ﬁ;[_) RT. d t tsigbénlow ARonal ¥§ TRV HLY W@ed\ﬁmrmoﬂﬂ O | Cle/ H20
an x ract e C rgani c | ayers
were washed SRHIORWRS SHITPAA tﬁtfﬁ%)&'\“‘zéf g‘ﬁ“‘ﬁ‘%’b “ﬂgg&@z ﬁL Dryi ng
(MyS®4) and wosrmiét:dtrm: C¥he kegfsolutionywels btired of -78 Upifoc IS mxsthgrhwsmaetmlgpdaphed on
SIbIt ica gel (Zm’a E&Q&tqia&a | leﬁows 1) mﬁ.b&.reamméd 1013 *0 dndxtracfdl) S\fa? .
obt ai ne n OW..0 app
197487 i Acél"é"ﬁns“‘f"“" bh%%é’ W“b‘"hé‘?"%”% c)s""g’“"ss (s, 3 H,
2 49 (s, 3 H}v;ashid@ﬂl!(rme(lgo L), dn@ ((VESW)V@dZQ@e(tMedrFTM)Gloudﬁfklloﬁ&lIWIas |Eli WO
E% ﬁ 1 |7 929[ FFEHM% on Gﬁxca el (15% EtOAc/he.xanes) to afford the title c;ompound (1072 ¢ q
y ep- hut 2 pr epar e
at 0 C under%alg) i(%/‘hﬁ}f)g, IS Wzm ?@%W ‘Péj?gmaélﬁ) H?)@I' and 2.5 M
n-BuLi in he(mrid“@ 4.9394 =.1 Hz, 28D, B Tiisv3 1) 3.38i (; 3dDy 1 AHE T I HABH), Thi s

sol uti on yas180@! €£8); M3 EHBwE 2998l AHptol ution of 2-[(ten 5
but oxycar bonyl ) met hyl am no] - 6-pi coline (10.31 g, 46.38 mmole) in dry THE

(46 nL) was added dropwi se over 10 min. Additional dry THE (2 nL) was used
i n transf er. dTfrdtent Butergcarbonyimethylamiged-2pytidyleghanelt - 78 C for 15 nin, then

di et hyl carbonat eAé&ut%natszr%nml(ﬁa]L M@hﬁ@}d&daddwwdkmgeﬁbe red

| hg: 1l‘J : Isg'? u\rN:tS 5%} kl%—él%d p 'gr'L m'%‘@‘y?ﬂ?f’ﬂp‘é%aém&gaéﬁgﬁ%hﬁg (@(yaghd extracted
10 with BPOAd3] mmlem?ﬂwﬁ@ns (30 o> wider argony Thengaqtipy wasTthea stowisdieated! or gani cs
o oudy ol | oy G oS “"E‘i‘@""éﬁ"’%‘??“ﬁ‘?“ “’“;‘f*°“’“3"2?“&2? hexanes) to
;fforé %/he t (¥ ky%ﬁﬁ:‘fgﬁ %"83 “::'(’jfdB i O aé é}%?ﬁé | In?Lr}’lH NVR
(250 M—IZ CD@xd3he qsgapicayer wap v«@sheq Wwith Drinej) dneg (msogyat@'goncentrated
Purification by flash chromatography on silica gel (35% EtOAc/hexane) gave the title
25  compound (5.26 g, 88%) as a clear oil: 1H NMR (400 MHz, CDCl3) 8 7.57 (m, 2 H), 6.88
(d, ) =7.2Hz, 1 H), 4.01 (t, 2 H), 3.39 (s, 3 H), 3.00 (t, 2H) 1.53 (s, 9 B); MS (ES) m/e
2532 M + )t

¢) 6-(Methylamino)-2-pyridylethanol

30 To 6-[(tert-butoxycarbonyl)methylamino]-2-pyridylethanol (17.9 g, 71 mmole) was
added a solution of 4N HCI in dioxane (200 mL). The reaction was stirred at room
temperature for 1 h (gentle gas evolution was observed) then was concentrated to dryness.
The product as the hydrochloride salt solidified under vacuum. The solid was dissolved in
NaCl-saturated 1.0 N NaOH solution (75 mL), and the solution was extracted with EtO (2

35 x200mL). The combined organic layers were washed with brine, dried (Na;804), and
concentrated to afford the title compound (9.12 g, 85%) as a waxy solid: 14 NMR (400

-34-



(m 1 H, 419 (q, J =7.1 H, 2 H, 3.77 (s, 2 H, 3.38 (s, 3 H, 1.27 (t,
J=7.12H, 3 H, 151.51 (s, 9 H,; M5(ES) me 295 (M+ H+. d) 6-((tert
But oxycar bonyl ) net hyl am no] - 2- pyri dyl et hanol A solution of 2 N LiBH4 in THE
(7 nmL, 14 woedmdsonwas added via syringe to a stirred solRQIAIRG0/2E514

ethyl -6-[ (t ) Vi 0] vl 7.9, 20 23.7-
nmol e) in aﬁ@%ﬁ%ﬁéygﬂ?ggéb@ Bﬁ‘d’?rg g?’ } lﬁ gﬁl{gqr e%fcﬁf'gh'ﬁvéa%(?%en slowy
heated to A&D{3P6 (k2 HD:2981(d, & 2kl FD. 288 (te? Hy M(ESY mied$3 M4+ Whe reaction -
was cooled to O C and carefully quenched with water (50 nlL). The m xture
was extracted wth Et QAc (150 m.),l,ma Qe organi c | ayer was washed with
brine, dried (Na2SO4), and concent Purification by flash

chr omat ofr aphy on silica gel (35% Et OAC/ hexane) gave the title 25 corrpound
(5.26 g, 838%¥ep 7 eténbB) 8 7.57 (m 2 H), 6.88
(d, J:72Hz 1H) 461(t 2H) 339(5 3H) 3.00 (t; 2 H, 1.53 (s,
9 H,; M (E% 253.2 (M+ H)+. e) 6-(Methylam no)-2-pyridylethanol 30 To
6- [ (t ent - bubRy(Biyalesiamino ani noj - 2-pyri dyl ethanol (17.9 g, 71 mmle) -
was added a sol Té i tutiod ofMNnlikdpyridinedd0KEd) @ n(oié@ﬁldlﬂth (16NSmLERE by WS

stirred,gt ¢ Iutlo observed)

t hen vvasaconcerﬁa%ﬁri% dgéd}ﬁ‘ésglC%lo?ﬂé{qg?%ﬁ’ibgﬁ%gﬁﬁme"“hse % Ior| de salt
solidified m%w%hﬁmtowemaamehm|mlﬁhrthmmmmrat ed 1.0 N
NaCH sol ut i giferéd] Shetijtrate avasiwishe selentiallp WithHSO €5 Ly Sturated MaHAO3@2 (2 35 x 200

m). The cophishe r Na2SO4) ,
and concen'gﬁri at 23“?‘8’3 g?:?é& (@@@‘éﬁc@n&a@ﬁ%& tgd 6}%’ s“gtoé%g%tﬁaslga waxy
solid: 111 Feeopedf(d &M%mﬂr’msgdrﬂc:‘cll%é&@ ﬁeetﬂla)? 8 7.37 (t,
| H), 6.142 (-lotso.ib(brSJIB) m0(nilm,,7<ﬁ(ﬁ7lﬂ)j,131](s-93) MS-dEs)rﬁ/ehly9M+62 (br s, |
H, 3.96 (tg® H, 2.90 (d, J =5.2 Hz, 3 H), 2.84(t,2H);NB(ES)n1e
153 (M + |—|)+ ‘Preparation 2 5 Preparatlon of

2-(5.6.7.8-tetrahydro- 1. 8-napht hyridi n-2-yfl-1-ethanol a)

2- (Pi val oy| dieienMDMR shiowed tiopreseree bfi dnall amburi ofverr-hplcontaining infiddtics? g, 1

mol e)” and E §%egga§;m s enq,u%';,fgmsgl)nmejngxtls 8CHZC12 (1 L) was added pival oyl
, mol e C

chloride (135.5 nL dropw se at The mxture was allowed to .
warmto2RT as the bath warmed. After 18 hr the mxture was filtered. The
filtrate wab) QRinaleylanupi-dpytidihecarboxakiehyl®O (1.5 L) and saturated NaHCO3 (2

x 1.5 L), then wes, didicslofoMpwiyIahto)5HIRE t78%, B6b 66 in & THERSsOPT €SSure to
give the ti En&..?at -20 °C was added n-BuL1 (2.5 M sohation in hexanes, 100 mL, 250 mmoles)
dropwise over 30 min. After 2 hr DMF (21 mL, 275 mmoles) was added dropwise over 30
25 min. The mixture was allowed to warm to RT as the bath warmed. After 18 hr the mixture
was quenched with saturated NH4Cl (300 mL), and the resulting mixture was extracted
with EtOAc (3 x 400 mL). The combined organic layers were dried (MgSOg4) and
concentrated to give the title compound as a 2:1 mixture with 2-(pivaloylamino)pyridine
(22 g). |HNMR (300 MHz, CDCl3) 8 10.95 (br s, 1 H), 9.95 (s, 1 H), 8.69 (m, 1 H), 8.02
30 (m,2H), 7.20 (m, 1 H), 1.38 (s, 9 H); MS (ES) m/e 207 (M + H)*.

Note: The above procedure was repeated using 1-formylpiperidine (30.5 mL, 275 mmoles)
in place of DMF to give the title compound as a 4:1 mixture with 2-
(pivaloylamino)pyridine (21 g).
35
¢) 2-Amino-3-pyridinecarboxaldehyde
Crude 2-(pivaloylamino)-3-pyridinecarboxaldehyde (from step b, 43 g) was
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conmpound (183 g, 103% as an off-white solid: I H NWR (300 MHz, CDCI 3) 8
8.28 (m 2 15 H, 8.00 (br s, I H, 7270 (m | H, 7.03 (m 1 H, 1.31 (s,
9 H,; M5 (ES) me 179 (M+ H)+. Note: 1H NWR. shovved t he presence of a
snmal | anmoupg opiredeen- but yl .gont ai ni ng i npurities, > but thhRCTaS00R444 i s pure

. enough for ”%@‘f]"% ik i‘ﬁl E'i@ﬁoo%‘ilspmd &Q séhtion waEhetil wﬂeﬁ.m D@k ?EI{?YI{e

di necar boxal sol ution of I.val o I N 7.8 g, 100
mol e) in dr'?‘xt‘l‘ﬁl‘é""f%d‘?ﬁ? and the pi was Rﬁ&g‘l]é(d@@%edﬁnéﬁﬂ%gp%gd §2?§3so tion in
~hexanes, 100Gqweoys s@lsomwaslertsarted dith Bl As€3 ©F®rmi0 The enmbivfed ergadic layerDVE (21 i,
275 mmol es) mdrﬁ&lgﬂgbdmmn%&u%@{o n?émmnpoii W5¥E 4bfryRS al | oved to
warmto RT as, the ﬁj teré}P r#ﬁ;ii éaﬁg m&p&enched W th
sat ur at ed N%f{‘éwnﬁ?_ (00 Mz, FPCIaLS 38345t (g * with

Et OAc (3 x 49, ﬁﬂQ(bré[lzéI),cﬁmtjmnkH) MSyEf eli2y@ s Hyere dried (MgSH4) and
concentrated to give the title conmpound as a 2:1 mxture with

2- (pival oyl am no)pyridine (22 g). | HNW (300 MHz, CDC13) S 10.95 (br s,
| H, 9.95 (@Z'Meﬁal'lsa" aglghyriding 1)  8.02 30 (m 2 H), 7.20 (m 1 H), 1.38
(s, 9 H; M (ESTonlseutaidf Q-MnmompyndxmmWamhwdatfthcomm was repeated

using 1- f(Prr%ét&lelfe%o'x&)%éﬁgd&oﬁﬂe(zgﬁom}ﬁﬂléﬁhentberhu&!u% Aladds O give the
title conpound m xt ur e R{te\égcl%amno pyridine (21 g). 35

c) 2- Ani no- getagrr P&F‘H’é&ﬁpﬁgyﬁw& gﬁwgleﬁo concentrated. Flash column
2- (pi val oyl anhrm)og@plmpmsdmngad:@ﬁwabmwes) gdve dettige eqmpound{ 88.93, 64%s - 35

g];ll :.It Y\;)Dno\}vﬁas At g;/so re Sg@é%som q?h X rg@\%’;gmgi(%i egn?o”&?
3I4P§'“E?D’F)u§f“£ 3‘?@ &éﬁ)ﬂ@ﬁ(%* CO8. The aqueous

and the pH \Aﬁa
sol ut i onlinas extract ed with EtOQAc (3 x 500 nlL). The conbi ned organic |ayers

were dried (Wﬂ,ﬁ%-ﬁgg@gﬂa{@t I\ggf,@yrm né€ the title conpound (24.57 g,

101% as a 5 reddj sh br B{}ﬁg&gg h{\gﬁzl%n%c](o%)mgc%§5 (S(Eé) H)m(e

8.24 (m | 7 Agmx tmc%\gnme'gbyl-l
123 (M + H +and dhsolnteAOH (150 Inl3 wasshhiteh yrdedhydewgdio(15 pa)ainatHawy appefatus.
2-ani no- 3- pykgdll oAgcaE hoveak Q@M@ﬁdﬁr&xﬁﬂéﬁe@’aﬁth@ﬂtézadgr)as Washed O acetone (750
n1_) nas %j de Squ.PCIItlallly with gbzsol%te%toﬁ anc{ETBAc The ﬁ? trate was%on@xé;at%{i (tao nst-,ssr’}c(:.a ated to
leave the title compound (18.85 g, 99%) as an off-white solid: 1H NMR (300 MBz,
CDCl3) 87.02 (d,J = 7.5 Hz, 1 H), 6.34 (d, J = 7.5 Hz, 1 H), 4.80 (br 5, 1 H), 3.38 (m, 2 H),
2.74 (m, 2 H), 2.30 (s, 3 H), 1.88 (m, 2 H); MS (ES) m/e 149 (M + H)*+.

25  f) 2-Methyl-8-(tert-butoxycarbonyl)-5,6,7,8-tetrahydro- 1,8-naphthyridine
To a solution of 2-methyl-5,6,7,8-tetrahydro- 1,8-naphthyridine (23.32 g, 157

mmole) and di-tert-butyl dicarbonate (44.74 g, 205 mmole) in dry THF (750 mL) at 0 °C
was added LiHMDS (1.0 M solution in THF, 205 mL, 205 mmole) dropwise. 30 min after
the addition was complete, the mixture was quenched with saturated NH4Cl (500 mL) and

30  extracted with EtOAc (3 x 500 mL). The combined organic layers were dried (MgSOyq)
and concentrated under reduced pressure, Flash column chromatography on silica gel (40%
EtOAc/hexanes) gave the title compound (32.3 g, 83%) as a light yellow oil: 1H NMR
(300 MHz, CDCl3) 6 7.27 (d, ] = 7.6 Hz, 1 H), 6.81 (d, I = 7.6 Hz, 1 H), 3.69 - 3.79 (m, 2
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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reflux. After 48 hr the m xture was cooled to RT, filtered, and
concentrated. Flash colum chromat ography on silica gel (35%

acet one/ hexanes) gave the title conpound (18.5 g, 64% over 3 steps) as an
or angi sh- ygblopyyeswol i d: | H NWR (300 MHz, CDC13) S 9.07 (roT/sdpr4si8. 10 (m 2

S et (BTt el BT e ©

2- et hyl - 1, 8- napHeAYH ?‘H’% Hégts'i%”Q{;ﬁ'P“ei%'ﬂﬂt?B&“m%%dﬁ 'flgp{zgo 85') *0and

absol ut e Et OF wat sdiledrb-Bulid(2.5 dhia hexanes, id56 nily ddaurmole)didpwissi AfiesrdS mitpar r

?E ga][ ?lt ;JZ ; ptﬁ% LdhltioR dradHdded! wﬁk&id&&ﬁfxéﬁ@o‘f zfm&ﬂyﬁexean%?gftaw&bo@ﬁls 6tn7§r( rE % mgndThe
filtrate %&%%‘éﬁﬁ?‘ﬁﬁq‘gﬁ %B°@f§1 iey?'glé\fg'y?% °fmffsg§cor‘rp nd (18.85 g,
999 as an ofuhele)in i TEHI409:mL bt - mm (ASBO30Kin, the @DEIEYasquenchd Wikt J = 7.5 Hz,
1 H, 6.34 (Gwr tLdNH4c15(5bt¥mLi witined (b R0 addRktrted WithlEt0AL 3R 500%LY TR, 2.74 (m

2 i 33 SthelimicyRseh Sl ove Bl ik BGangneni ekt ol o 7o

sol ution of pressoe¢. [ IrivinduBieihigh- vaammavsrdight-gavelhatitlsisohpundi(43 82 £A92%asg, 157
remote) gnd gj hiﬁn&w&vtbﬁmmﬁolmmtﬁc( $873$(01 = 2852/Tm), 8b6 (qu Ay THE (750

glr_z)p\?\: sg 3d¥\ﬁjﬁ§l’aﬂ§2‘r h&)t%%%#&z%?ﬁ%@ égﬂf)'f‘re&tge)kfﬁﬁé rrh” Oa/argrglugalched

Wi t h sat ur at30; MEHES) mfS20 MiHH)End 30 extracted with Et OAC (3 x 500 nL). The
conbi ned orgam c layers were dried (NgSO4) and concentrat ed under reduced

pressure. sh chromat r 0 Lhexanes) .
gave the tltlT? c% 8‘9" d'etﬂylc Pge%éetf %H%Et ; MR (300

MHz, CDCLB) raatanampnerelenoygkrforiuss-m!aenextsmy 6. 81 (d,”J =7.6 Hz, | H, 3.69 -
3.79 (m 2 H), 2.65- 2.75(m 2 H, 2.48 (s, 3 H, 1.83 - 1.98 (m 2 H),

é) 5%’[ E]f/l 9 I-R) z-g%'l(é':'@tramdro-lz&nap yndan:W Yeethamg VO 01717959 PCT/ USOQ 24514 .

[ 8- (t en- but oxycarleasgiutiondf ghyd [Blerecbutanysashonyly .67 §:4psbyfse-1 §oppbtgidipacet ate To
a solution Oi.yuucéta@mewghaohﬂmei # Gry THH (65036K) atRWIwa3 added By, ZHEM250 nl) - at

0 C msztﬁ]ddﬁ?t‘ ?%mil‘hogn o?ea ané ﬁle lheglg%% d-x%étmje%s ﬁeamito l‘%ﬁlﬂt WB} fyhr, Y pwWi se.

Af ter s soltit opw Sse tion
2- et hyl - 8- (mixture wasceplsideP Eﬁ)mcytefsll:sqm%e‘swwgz%@%%) 1 ser h%m ®9ri dine
(32.3 g, 130mixted was crRtedlivith B:mc@ax $001Ll) £ TheEBrmBined orgab @ bxtraetsies) | n dry THE
BT g ot Lo B B e 0 VLl 2oL ur ot
combi ned or gani c T aboxe residygoyas d’dﬁ°l"é‘%i’“%§b@°° k) (8 f}lé*‘cfd“&ﬁrﬂwis&ﬁ%‘@ ntr at ed
urider r egsIC e4IN HCI in dioxane (300 mL) slowly at RT. After 4 hr the mixture was concentrated under
reduced pressure. The residue was taken up in a 1:1 mixture of 1.0 N NaOH and saturated
NaCl (300 mL) and extracted with CHpCly (3 x 300 mL). The combined organic extracts
were dried (MgSQOy), filtered, and concentrated under reduced pressure. The residue was
taken up in Ety0 (250 mL) and 96% formic acid (130 mmoles) was added dropwise. The
30 resulting solid was coliected by filtration and washed with Etp0 (2 x 50 mL). The solid
was dissolved in a 1:1 mixture of 1.0 N NaOH and saturated NaCl (300 mL), and the
solution was extracted with CH,Cly (3 x 300 mL). The combined organic extracts were
dried (MgSOy), filtered, and concentrated under reduced pressure to give the title
compound (11.1 g, 48% over 4 steps) as a yellow solid. IH NMR (300 MHz, CDCl3) &
35 7.05(d,)=7.6Hz | H), 633 (d,)=7.6 Hz, 1 H), 3.90 (t, 2H), 3.39 (m, 2 H), 2.75 (t, 2 H),
2.70 (t, 2 H), 1.90 (m, 2 H); MS (ES) m/e 179 M + H)*.
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pressure. Drying under high vacuum overni ght gave the title conpound (42.52
g, 102% as 10 a light yellowoil: IHNW (300 WHz, CDC13) S 7.35 (d, J =
7.5Hz | H, 6.96 (d, J =7.5 Hz, I H, 4.18 (t, 2H), 3.75 (m 4 H, 2.72

(t, 2 H), wolthns 2 M, 152 (s, 9 H), 1.24 (m:¥3H); NET@ewusie 321 (M +
4

. H+. Note | H NMR showed a snal | ag&unt of; di et hyl carbonate present in the

product, but the 15 material is p h for use in the next step. h)
2-(5, 6, 7 8- Tetrahydro |, 8- naphthyrldln 2- yI)-|-ethanoI To a sol ution of

et hyl [8(t : 1 raxyPhefy B3l £t ATN-SHH& eniidgkEnbae | di n-
2-yl]acetate In dry THE (650 m_) at RT was added Li BH4

(2.0 Min 20 THi:, 65 nL, 130 mmole), and the resulting m xture was heated
to reflug. A %Methﬂym-memw-ﬁﬁmﬁmhmﬁawm% to 0 C and carefully

quenched with H2@, § Qo bt 4-methbs§bhekflacdlidlacid B8 g,ﬁﬁi&&éﬁn&%ﬂ)l@‘(ﬁaﬁ ed with

Et OAc (3 5 ne an tract SH4

fil tert(ad g A%S&Sﬁ%?gﬁqgﬁeg’axhﬁ&gf y H‘%ﬁé’@%"‘%‘fé‘gg r%g%m obgg(éi/gdue) was
di ssol ved i mICRR Girle}, 3I0Bt ni)O (1195 &t 2% mmdle) 2diENE G Woumole). Zbe 4 N HC1 i n
di oxane (30Qomx)n v&k&wamrmmgﬁi t12h wis ddhcehidRedTh ¥ickire TRTesiRRGANt rat ed

nder duc re re d t ak re of 1.0 N
Naor andith st s Sieros SRt ald s eepdsan Giade G B S0 vy |
The conbi nedoubigedritganistayera o drigkover MeSQplfitavtsiSed poncénitcatedr B, resmq
concent r at edydd BiterhatbREHREESH sRicS et w%eMeahmH e?)d 4 em,uek&k@nnmm@, Et 20 (250

e

ol 0 was cor PR Bienys MY ESTPRATMY Bkhed with B20 (2 x 50 m). The

solid was dissolved in a 1:1 mxture of 1.0 N NaCH and saturated NaCl (300
n), andig hay) ﬁ@lmemaypmm) pml(f.ﬂﬁsxeﬂlemlwnerﬁ}ha%oﬁa x 300 ni). The comnbined

organlc extracts r ne under
educed pressure 'ﬂf,’% ‘8‘“\/"" 9 ﬁ“'Bt(’f}’/?(\?gﬂ %’J&F%:IO%J dmgl?asnfnm&qzt’ég/?over g(gl steps) as

a yel | ow solmie), was pideflARbrogobenkatifiuotixi3 3, 14. 7 3mnote) irsdry aHFjZO:ﬂlm dsopegise 1 H) :

6.33 (d, J = A86cHAfter20mMin, Nom&RoxyIN-methii 12-(3-&910ﬁiﬂ1er8'])$‘é):tam?de155 k174 2 ,

01/ 17055 pcrPteons Sy IHF Gl M&%?ogwm%érgﬁﬁ b Rfencond i

() - 4- (4- Mdrwwemm@mam@ M#M@%ﬁevﬁ%%%ﬁsﬂtt%(&m)eThG a)
N- Met hoxy - N-daibinyd organ(célaymmwmamm YMESO.L Elered] %dT&n@nthUtm&)ﬂsﬂfe

4- et hoxyphen I tic 9%19( 3@3 was added
N et hoy: N AR REAHESA B oo 8 sl i sontpind 2 ¢
100%) as a slightly-yellow solid: TLC (1.5% EtOAc/hexanes) RrO. 81 NMR (300
MHz, CDCl3) §8.10(d, J=8.2Hz,2 H),7.72(d,J=8.2Hz,2 H), 7.18 (d, ] = 8.7 Hz, 2
25 H), 6.88(d,J=8.7Hz, 2H),425(s,2H),3.79 (s, 3 H).

¢) Ethyl (+)-4-(4-methoxyphenyl)-3-[4-(trifluoromethyl)phenyllcrotonate
To a suspension of 60% NaH (350 mg, 8.84 mmole) in dry toluene (30 mL) was
added triethyl phosphonoacetate (2.0 g, 8.84 mmole)in dry toluene (20 mL) dropwise at
30 RT. After 15 min, a solution of 2-(4-methoxyphenyl)-1-[4-
(trifluoromethyl)phenyl]ethanone (1.3 g, 4.42 mmole) in dry toluene (15 mL) was added
dropwise, and the solution was heated to reflux. After 16 hr, the reaction was quenched
with saturated NH4Cl (10 mL), and the mixture was extracted with EtOAc (3 x 20 mL).
The combined organic layers were dried over MgSQy3, filtered, and concentrated. The title
35 compound (2.2 g, 56%, a mixture of two components) was obtained as a light yellow oil:
TLC (5% EtOAc/hexanes) Ry 0.42, 0.44. This material was used without further
purification.
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m., 22 mmole), HOBt - H20 (1.95 g, 22 mmole), and EDC (2.7 g, 22 mol e).
The solution was stirred at RT overnight, then was concentrated in vacuum
The residue was 10 taken up in 5% Na2CO3 solution (10 nL) and extracted
wi t h CH2Clwlo 6551795920 nL). The conbi ned organi c | ayers whRCF/USPISI140ver
MySO4, filtered and concentrated. The residue was chromatographed on

il | C t t d (1.54 379
o1 0t (R R 2k 1P S b SB35 97 a5
2- (4- Met hoxyphenSFb)Sl!EPﬁ[nﬂor(erlp%lPd/@r(éWemﬁyﬂ 3bstluta FIQERESA ko was aidedethyb| ut i on of .
sec-BuLi (1.3 &tw heny - ﬁ[mnﬂu&gméhjmﬁﬁén?mqbﬂnﬁ (.2 BHEmindR), asche Was added

4- br onobenzot.ri Iuor|

dropw se at-
H e o o ishre ik o F po oo e T ndet iy i, AbErane el W00 S0, 2
g, 7.4 ol ﬁlt«eddhlyughﬁﬁaq ofgelite®, apgithe fildtcvagcanpentrated. Thistreactian hr t he
m xture was g gxﬂzﬁbaﬁsdre ed\ihted tifdd. %a%%%&%gkﬁmmm@akgﬂ and

t t ed or dried _
over  MySOt. HOMIE 5 b iyl sopared o Re R EA LEWA! o at ogr aphed on
silica gel @W@c@e@mamdwwogm €REl3) $ TFbdebrpdiack H2724@, 100% as
a slightjoy- yeld.om, sa,ieds (d bS8 6P, herars) HR3lo @y, 81 7.14; 4 NVR (300
b, 0 85 L0l &gl 206 ﬁ%@f@@%@d@#’ﬁ Kol 20
()-4-(4-net ﬁéﬁ)ﬁ%éﬁyﬁﬁé}ml .l (ke B &) phenyl ] cr ot onat e To a

suspensi on of 60% NaH (350 ng, 8. 84 mmol e) in dry toluene (30 nL) was

added trieth ry toluene (20 nL :
dropw se at g?&‘ggﬁfﬂg‘?@%& %'r]ﬁ% iﬁ'( ﬂq ik ﬁ)pﬁwg%gr{gtﬁoxyphenylg 1- [4)
(trifluooret hyl th&i‘g}l%efmﬂl@*é'(@@m@?hﬂ!ﬂ& [dmole) in dry toluene (15 m) |
was added  QiriBasrbmEhyphshybutansdtd (450 0 1\23 fartvd) inBCHACH (seﬂl)wasadaad er 16 hr,

the reactio N m'xture
was extract ?ﬁ%ﬁf%qgﬁ'%?%t Etb ‘#{:ﬁéqﬂh tgfn neg féa\?/ig‘rs wer e
dried over rﬁj@@ﬁlomlr)wérheeolutwﬁova&ﬁm’mom@ TH?@"‘N“E“I“%‘”S% conpound (2.2 g,
56% a m Xt wosteftfatet\Vind e FEsidaewds Shroiv@sgraphbdion silita gal (20% Egiak/hpsehdspiey 0i | © TLC

puri 11 cat ok e fmgbgnod e 30t 18 AR RpSRaihLRY ! TurERET

() - 4- (4- net BByphenyl) - 3- [ 4- (trifluoromethyl)phenyl]butanoate To a
suspensi on of 10% Pd/ C (600 ng) in absolute EtOH (50 nL) was added et hyl
()-4-(4-net hoxyphenyl)-3-[4-(trifl %&@gﬁgyl ) phenyl]crotonate (2.2 g, 6
nmol e), and the 5 m xture was shaken on Parr apparatus at RT under H2
- (50 psi). After 4 hr, the mxture : :

' 25  Preparation of methy] ()-3-[4-carboxy-1,3-oxazol-2-yl1-4-[4-[(tert-

butyloxycarbonyl)oxylphenylibutanoate

a) 4-Bromo-1-(triisopropylsilyloxy)benzene
Toa solutién 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 HyO (S0 mL) and extracted with

hexanes (3 x 75 mL). The combined organic layers were dried over MgSOy4, filtered, and

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

without puriﬁcation: 1H 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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was filtered through a pad of celite(r), and the filtrate was concentrated.
This reaction sequence was repeated three tinmes. The residue was

chromat ogr aphed on silica gel (35% EtOAc/hexanes) to afs‘gcolrﬂ%p&g&%itle
conpound WMDUIE? 569 as an oil: TLC (5% Et OAc/ hexane “46; . 1H NWVR
. (300 MHz, CbICMhyB3-(berizfloygarbonyd)-Bhutenbite 2 H), 7.24 (d, 10

é 2573-62|('|§, 250 , 6. 9316%903{3&[Zi?gicgzﬁl&xylﬁte7§i§lr£ﬂ;%6%eéu)as %d&g&q,s&ﬁgonwz,( (Zjd H?] _
T5 0. (8 4> ettt girbocy3 paray g, Lomeidigoegzyfpiccht iy 2 5ug as ipdiel, (4% ) T

"3 H). e) Et lyd triphenylphosphine (43.7 g, 166 mmole) in anhydrous THF (500 mL) at 0 °C. The

Sol ut ] on ot A NAEMElLY o valty i et RERG R’ ARRM e ikaRGaL e 15 To @
(trifluor orré?'rfj’?/‘?ﬁﬁ 2ty i YR Piﬁj‘, “%i!'%gmﬁeﬁtoﬁﬂhwﬁz (5 nL) was
added BBr 3 Tha tile quinpouid (3.460g716) was obtabied & a cdctrless od: AH NMR (300 MHzr e was

careful |y ouergied.38ichs mEs.a81s(18), 51 ¢s, PEYIs BOE, £A), 4leb N3 WRS 33ld gwed to warm .
to RT. The g)xt%re Wig.S cﬁ?e_trﬁt rg)t ed,qsafr?gﬂt he&r es% due@qvvaggchrtl()nat ogr aphed

on silica get” (20% Et OAc/ hexanes) to 20 give the title conpound (270 nyg,
63% as 1@ yellow oil: TLC (20% Et OAc/ hexanes) Rf 0.22. Preparation 4

E) +% : |-3- f 4- czgg lg&yhll )'kﬁlﬂ&lﬁmkﬁb g{iyioxfﬁhg,{}t)fg,(&ﬁ,gky-bugﬁoafgr eparation of nethyl
ut yl oxycar bonvl ) oxyl. uf anoate , a) -
B o) St s BIPHIR A Hboms B A henegte 5751 PO BOBIEY rophenol
(17.3 g, 100methyb}-GpenzylexybagpoidiF3-butdOate (P8 1 gt 12MmoB) PARATI@Sd gi Wi dazol e
(13.62 0. 2QAndByD¥E oty 09RO ribieh fabd GPHEMBY4E hi| 200Rrildye (22.5 ni, 105
nmol e) . Aft er, 4 Qr. %S;\E}Xt %\J/:e was H{gt eg vvian H20 go) %Ié‘l}“vls aqd extracted
with helandlpegie j'es PRty eRy HAAPYRA 2P AT e ISy over
MgSO4, filt de edlux ghftbr 1¥kytlesamixiueetvead cangentratod and the repittiecvas ghrpoatogtaghed . 23 g,
é%‘é‘i% ) a; «; Cn8lica ge‘nj txom:@ncmazsaem@ v aiye?b@ bl mg:ufv.tgsﬁkém:m 5%l NR/RZ(2 3((30 Ivg|z
: = : ' = : m

105 ( mEQkhyde g 548 @%@agow/%gmm 25" RrriTaph e
3- ( benzyl oxyeixwmisores filkerdi dnd the filseatecovabiconcentratodipl give code mathidyd-te (32.8 ni,
166 mol®) wasopsHRMNy1EgpiRnPRE ehBToxdarborif)- kltendate ad DRddradorBltignoat e (20 g,
139 mmol e), .poene;%/LrT@Iwgsolﬁani %njééi' él %e 1%gmj-mml e), and triphenyl phosphi ne
(43.7 g, 166 THION &) * A" @Ry arods Y THE: (S0YRL) at 0 C. The 5 m xture was
al l owed to war m dde atioxe dlefiniminpurerwag dividediito tywg pagts. Bach part wes redicted inrthe was
' 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/N9 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)87.01(d,T=6

Hz, 2 H), 6.80 (d, J = 6 Hz, 2 H), 3.62 (s, 3 H), 3.05 (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) (¥)-N-[2-[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 mmole), EtzN (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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concentrated and the residue was chromat ographed on silica gel (10%

Et CAc/ hexanes). The title conmpound (29.46 g, 91% was obtained as a
colorless oil: 1H NVR (300 MHz, CDClS)6735(m 5H) 6.48 (s, 1 H),
5.71 (s, 1wdoir®s20 (s, 2 H, 3.63 (s, 3 , 3.37 (s, 2 Pep/USeDG4dY Met hyl

()-4- (4-trii SQmieQRYLitbhad mﬁ@m geP(36® @ z,ga;,pequ‘gg,eefﬁeﬁt@% ution of

4-b - (t ] met hyl
3- ([)gglz)yl o§<y€rf’I | S‘H‘Hﬁ? SI éﬁé&?‘éy{@g’%‘;‘ ﬁ?ﬁﬁ%ﬂ)m Pd( OAC) 2 (2 24 g,

10 mmole), P(o- tonI)3 (6 09 g, 20 mmole), and (i-Pr)2Net (34.8 nL, 200

mrol e) in 15e)map,umximl(tegzlﬁé@gﬂhgl)_mxgmxgﬁ ed (3 x evacuation/ N2
to reflux. After 18 hr the m xture was

purge cyc
concent ra% ed t"'&%ﬁ’pi’l\é\@?‘?xg?ﬁ?ﬂ@’%ﬁgﬂ%hronat ographed on silica gel (10%
Et OAc/ hexanes) t dlogisolgtien of EhNo[R-[di(triisoprbpylsityloxy)lenzyidcen up i n 5%

Et OAc/ hexanegarbdrtehor}) bm naﬁyijsérmeb&%u&ér(sz %o@’r h&%%gg}'l?gﬁ@ RT. After

72 hr the mxt trate was ratedto ive
crude net hyl Wits) éf?l Hrg% reagent {2%9 galr} 8 mmo]e en the mixture was heated to reflux. 9

triisopr opyIéimrylhoﬁhyplh@nymoléd)eMthcmumm}re31dhm=enoate as a mxture
ol ef i 1 11t Ly omeapttof el B8 BORAISALS I B tnd i QEiond By, T The
fol |l ow ng %Og/éfs?ﬂ%aﬁ id’ﬁgéﬁdya#m ﬁ)ltratlon To a suspension of 10%
Pd/C (7.4 g) in EtQAc (100 nL) was added the above olefin m xture. The
m xture was 3 X 2 vacuatlon/ N2 urge cycl es) then was

' hg ﬁ}%ﬂ{yggﬂ- -ﬁ%egexhx L¥-prezelz-ylles '

charged wt 4removed and the nmixture
was fil tered(tlilm@nzjhlylpxp)ahbnmbuMam e0. The filtrate was concentrated to

afford the title 1%%919&8%%1’(:\26 18- Ppa- BB~ o‘hy 3R a70lin-2-y1)-4-[4-

B FLEE/! otk ounits maleece et TN
2 H), 2 65 (wasalde$PBUX]1 AL, H64 Bmblp), folla@edibydionfatichBronethate. (095 ol 9.68 H) . d) -
()-N-[2-4- (.Iﬁ.bxl-.)scmsM:&w&whxmh@&mkrﬁsézsg{ub%ﬁ.wom&@éﬂm@ny'lse“ ne

benzyl ester. To a sol ution

() - 3-carboxy"® 'Zf-t“ﬂaYﬁsf?ﬁ%rﬁ?gpﬁleﬁsﬂﬁ%Wﬁ‘éﬁﬁaﬁ’lﬁﬁf’%ﬂlﬂﬁitgél(2%75 (5.00 g, 12.67 .
ol e) i 20 drEtOBMRexa@s) tngive the tifTcompennd (412%ck, 5%) ase clommvily MSAES)on/e 552 '
hydrochl ori dg { %2 g, 15.21 mole), HOBt (2.06 g, 15.21 mmole), Et3N (5.3
m.. 38.01 mol eg and EDC (2.92 g, 15.21 mmole). After 18 hr the m xture
was concentrated. The -40 WO 01/ 17959 PCT/ USOQ 24514 resi due was

chr omat ogr apsiddethyd (Bi3-H-dbenzpioxy¢a8R9siEt , S0uazblcdcr hé-6d-hydrxgphoeyDbitancate t | e

To a solution of methyl (+)-3-[4-(benzyloxycarbonyl)-1,3-oxazol-2-yI}-4-[4-

25  (triisopropylsilyloxy)phenyl]butanoate (2.23 g, 4.04 mmole) in dry THF (20 mL) at 0 °C
was added a solution of TBAF in THF (1.0 M, 6.06 mL, 6.06 mmole). After 2 hr the
mixture was diluted with saturated NH4Cl (10 mL) and extracted with CHCly (3 x 15

mL). The combined organic layets were dried over MgSOy, 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 (¥)-3-[4-(benzyloxycarbonyl)-1,3-0xazol-2-yl]-4-[4-[(tert-
butyloxycarbonyl)oxy]phenyl]butanoate
To a solution of methyl ()-3-[4-(benzyloxycarbonyl)-1,3-oxazol-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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conmpound (5.76 ng, 79% as a pale yellowoil: M5 (ES) mle 572 (M+ H+. e)
Met hyl ()-3-[4-(benzyl oxycarbonyl)-1, 3-oxazolin-2-yl]-4-[4- 5
(triisopropylsilyloxy)phenyl]butanoate To a sol ution of

() - N-[ 2- [ 4vd é1rdss opr opyl si 1yl oxy) benzyl ]-3- (carbonmet hoRETHIS8MM4SHy | | seri ne
benzyl est er%‘rﬁhe @1?%5&&9 t&% nﬁ@é %e ke@ﬁge[ Mas%‘e%%xﬂihﬁxan&a%te?eqdﬁg Bur gess

r eagent (2 e mxture refl ux.
After 2 hr MW%FQFP@VWH'S “t!%%ﬂ“l?ﬂ“@@qﬁ“%ﬁmlféﬁd@m folideMS BRe% esi due was
10 chr omat ogee@hedyion silica gel (35% Et OAc/ hexanés) to give the title
'corrpound (4. 45 g, 80% asaclear oil: MS(ES) W 554 (M+ H+. f) Methyl
benz oxycar bonyl)-1, 3-oxazol -2-yl]-4-[4

'(trl i sop opy Methyl I&%M@W‘]%&’%ﬂ*@aﬂé“[“l erfo a sol ution of met hyl

() - 3- [ 4- ( bemaylokyeybaiyhonyyphnyfibiataontezpl i n- 2-yl ] - 4[ 4
(triisopropylsilyloxy)phenyl]butanoate (4.45 g, 8.03 nmole) in CH2C12 (40
m) at 0 C was AdejsurePBuethyl (2)-3nit-(bepzylakyenthsingl)-1,3faxhdobdveld-4i4-[(rers-

bromot ri chl Qﬁ@ﬁﬁ}cﬁ%&@l}éﬁ]ﬁ:& gbutmaatéévss g1 fzbmm&bpmmw%wm (Y@smghd Oved to

warmto RT s concentrat ed.
The resi dueﬁﬁé @W&gﬁ‘&?%a’fyéﬁﬁ A’Io’he"g?“ﬁwé'z&b%\rge(?glgg’@ sy Erlg?fle‘% hes) to
gi ve t helot i tHad5@wsirpAfierd hf the M3 wys red0 ey and;the mixtere wapfilleredfBoyghigpadyfe 552- (M
Z;‘D; [g) ( E/EthMéG) The filtrate was concentrated to affrrd 2the t?tle cczfm;(aodlf.mc?1 (639 mg, 10?1%) asla) but t

e 0 QXAzo ylj- ydr oxypheny ut anoat e
To a sol uti c‘)'ﬁ1¥ f)‘cﬁeﬁ’ﬁgﬁ%(’ﬁ’ %ﬁféw nzyl oxycar bonyl ) -1, 3- oxazol -2-yl]-4-[4
25 (triisopropylsilyloxy)phenyl]butanoate (2.23 914. 04 nmmole) in dry THE
(20 nL) at 0 C was added a sol uti eRpsthtiohBAF in THE (1.0 M 6.06 ni, 6.06
mmole). Aftei 2 hr the mxture was diluted with saturated NH4C1(10 ni) and
extracted with G2C 2 (3 X 15 m.). . The conbl ned organi ¢ | ayers were dried
over MgSO4, H¥hsice '~’ SHE-e 4sfiriflugrgmeth oY iddddnas chromatographed on
silica gel (hydrg : itepoates) to glvethetltle 30 conpound (1.4 g, 88%
as an off-white foam M5 (ES) Wle 396 (M+ H+. h) Methyl
()-3-[4- (ben (?yjaﬁ’ca{hbﬁﬂ%m%uo%n%ethﬁéﬁzagole2 yl]-4-[4-[(tert-

but yl oxycarb oxyj To a solution of nethyl
() -3-[4-F>enzyl o%gfdmosqutamw_le (3.08 :2A3|mmale)japd Ibromoglgriflucropropan-2-one
hydr oxy phenyth Dbl 25m8ahmolé) Wk caBibindd iX £bsBIi2IBXH @500hnI) anil Réated birefiix. di car bonat e

ot e) Jat AR e e bl bty sl e (O 17 212

chromatographed on silica gel (15% EtOAc/hexanes) to give the title compound (1.24 g) as
a 2:1 mixture with ethyl 2-cyanoacetate: MS (ES) m/e 385 (2M + H)*.

25

b) 3-(4-Benzyloxyphenyl)-2-[(4-trifluoromethyl)thiazol-2-yl]acrylonitrile
NaH (516 mg, 60% dispersion in mineral oil, 12.9 mmole) was reacted with

absolute EtOH (10 mL) at 0 °C. After gas evolution had ceased the mixture was warmed to
RT. 4-Benzyloxybenzaldehyde (2.05 g, 9.68 mmole) was added all at once as a solid. To

30  this mixture was added dropwise a solution of 2-cyanomethyl-4-(triflucromethyl)thiazole
(1.24 g) in absolute EtOH (20 mL). The reaction was stirred for 4 hr, then the solid was
collected by filtration and washed with hexanes to give the title compound (1.64 g, 42%
over 2 steps) as a yellow solid: g NMR (300 MHz, CDCl3) §8.25 (s, 1 H), 8.00(d, J =6
Hz,2 H), 7.79 (s, 1 H), 7.40(m, 5 H), 7.10 (d, J= 6 Hz, 2 H), 5.18 (5, 2 H).

35
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18 hr the m xture was concentrated. The residue was triturated with
hexanes, filtered, and dried in vacuo to give the title conpound (765 ng,
87% as a white solid: M5 (ES) me 496 (M+ H+. 5 i) Methyl

(t)-3-[4- cmn'psi 3-oxazol -2-yl]-4-[4-[(tert- PCT/US00/24514

o e Pl L
but yl oxycar bonyl) ‘}/ﬂ°bﬁ% 3](6ﬂf’&ﬂembe“€l7€ﬂ(4rﬁgﬂuolomymmd)2-and 10% Pd/ C

(164 ng) in ylﬁc@llﬁn(taﬁ(son)ngv\amﬁaawygenm(txﬁﬁ)%seaﬂa@hb%&blqrhéd}l%([)w ge cycles) .

th h K d d
et ug o Bactrth fiden G httoat ledbbptiie ) RE pfler e b ikize VRIIPEAT ' 1"
concent r a? ed Thefiltapts prsilpgd with 'flz%(@(?ﬂﬂﬂmﬁ{c@%‘hﬁ“ﬁb@% 2¢mly Tth te soI i d:
?/;s g EfSZl }/\te 8ddmbfrizl/origastif uyeramweagveellwgso 4, Hitered, Qﬁkﬁd;oﬁéehﬂdge Ehgﬁ{cl)% te a)

r| XV u
2- Cyanonet hy &?ﬁ%ﬂ%kiﬂa@ﬁ 1| rﬁﬁé“!zhbcﬁ ";aiﬁ’ﬂhfy e{rva%%{)ﬁf'b% Sifte (1.00 g,
9.99 mmol e)  HFRI “SLIBYB GI0MHz £P B GPR: 240me 7 H), 77.064d, = 6 He, DH).rmpl e) were

conbi ned i n abaE|2HR4FEHKH0 nl) and heated to reflux. After 18 hr the
m xture ygs cooled to RT and concentrated. The residue was chronatographed

on silica gel %15% Et OAc/ hexanes) to give the title conmpound (1.24 g) as a

ff-RBengxlpxyphenyly frifyaflugromethyhiapobp-yhlethanomgs (2M + H)+. 25 b) |

2:1 mixture P

3-(4- Benzyl oxyphe'l’tyd s)oluﬁer{c(ffs-(tbenfzilquhmﬁb-bwa)ubm[ﬂ&ﬂﬂuo?orbﬂtﬂyb&iaﬂﬂcmI trile NaH

(516 ny, (&59& wsrganag;.ebnguas hE), ﬁumhﬁg?s 858255, d wth

absol ute Et ased"the m xture
was war ned t’E}m he I—Belﬂ)fiﬂ(&;\’ %&%ﬂmﬂ?&&wee@ §: Aé“’ﬁ%‘“rﬁﬂﬂ‘é‘}"%vas added
all at ohe ugpausd)intodizolzeoan)anhmmmwunenym(aadzmﬁt)dmwmmea sol ution of

2- cyanomet hy&r{;élm(1&%&%&%&%&%&@ hﬁé@d ﬁ-ﬁlcénjm ﬁrrgateq) in absolute EtCH (20

m.). The reactio Wgs stirred solid was collected by

filtrati on and vvg]é‘ﬂ REOQYePsidve indRe THE ¢ ) was added 3 solutien f FRABIMTHFA064 g, 42%

over 2 stepsy, k6 mh, LE&inkole) & 01°C dAfek H hiNUHRm{36t0 whd foureCinfalsauraed BQGL (s, 1 H),

8.00 (d, J =26 ml%nd 2t JEQedw?mEt%Afc 3 QOmL Th

H) . 7.40(m 5H)., 7 ?g)g dpj=cre. 2 1233 3 7QmL). The sombingd orgagic lpyers wore dried

PCT/ US 459%F MgS0y, fi and concentrated The residue was chromatographed on silica gel
(5% EtOAc/hexanes) to give the title compound (167 mg, 40%) as a white solid: 1H NMR
(300 MHz, CDCl3)  8.05 (s, 1 H), 7.35 (m, 7 H), 6.92 (d, ] = 6 Hz, 2 H), 5.05 (s, 2 H),

4.40 (s, 1 H).

25  e) Methyl (£)-3-[4-(trifluoromethyl)thiazol-2-yl}-4-(4-hydroxyphenyl)butanoate
To a suspension of NaH (35 mg, 0.88 mmole) in dry THF (2 mL) was added
triethyl phosphonoacetate (0.17 mL, 0.88 mmole) dropwise at RT. After 15 min, a solution
of 2-(4-benzyloxyphenyl)- 1-[4-(trifluoromethyl)thiazol-2-yl]ethanone (167 mg, 0.44
mmole) in dry THF (2 mL) was added dropwise, and the mixture was heated to reflux.

30  After 18 hr the mixture was cooled to RT, quenched with saturated NH4C1 (10 mL), and
extracted with EtOAc (3 x 20 mL). The combined organic layers were dried over MgSOy,
filtered, and concentrated to afford crude ethyl ()-3-[4-(trifluoromethyl)thiazol-2-y1]}-4-(4-
benzyloxyphenyl)crotonate as an oil. This was used without purification.

Ethyl (£)-3-[4~(trifluoromethyl)thiazol-2-y1]-4-(4-benzyloxyphenyl)crotonate (0.44

35 mmole, crude) was dissolved in MeOH (4 mL), and magnesium turnings (53 mg, 2.20
mmole) were added at RT. After 72 hr the mixture was poured into 10% HCI (75 mL) and
extracted with CH2Cl» (3 x 50 mL). The combined organic layers were dried over
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c) 3-(4-Benzyl oxyphenyl)-2-cyano-2-[(4trifluoronethyl)thiazol-2-yl]oxirane
To a solution of 3-(4-benzyl oxyphenyl)-2-[(4-trifluoromethyl)thiazol-2-
ylJacrylonitrile (500 mg, 1.29 nmmole) in CH3CN (5 nmi) was added neutral

al um na (lwgm,g)sg d orox bkeach (5 nL) was addeddropwi SRCEUSONE4SIAfter 1 hr

. the mxture re 5Thef|I 20 nmL) and

extracted \Mm T"g cqneengratsd o #ﬁam%ﬁgﬁg'?&gg%?ﬂgﬁ?r%m tﬁqﬁ'r% ﬁ/er e dried
over MySOM4, *yil-4-&reedzyloxsiphenydlvutanpiatea This wasuser withontpurifi¢atipre corrpound (425 ny,
8299 as a yell owmlalsolmnq,hmwﬁ (w[i t:ﬁﬂ@?&d;evhynuﬁaeolfzoﬂ]m in the next step.

| ]2' HH)NNR (53(])_8 gzyloz%%ny utg@at Z(p an le, E%é)d Eépl (g mL) at IJ‘_lDWas adtgg B%d J =6 Hz,

2- (4- Benzy| XEpfcdupl) Aftef mt(rxarwnﬁm@bmimmwpt%)mﬁddzd yiflecanothsolfe To a

S|Oi ution of g3 (42:64mmi>ez\ydsewah@0y¢ Am%meﬂ.ﬂylguezcn{gé tith Ednfritéﬂlgmd ehgiéa L hl( 82813 r2rL

yl ] oxi rane was, .adde |

5.3 mmle) TH BW%T]‘?W" ‘%Q"’ﬁl’?;_b}%% %%Bﬁl‘gqh&f’%rﬂwe QEIICYES After 2 hr

the mxture ﬂ@edmomMéﬂafﬂ@@d,HE@O(nmtr#t(} T tesidng vaschromatpgraphedPCl 2 (3 X
20 m). The ﬁ%@él@ﬁ%E@A@ﬂéﬂaﬁesj@)@%&c‘ﬁﬂé&mﬁ?’obmlﬁéﬁ% Mg otet 3 stepd) bt €d, and

: concentr ed. .To %hﬁﬁ@%m Li_g_,,l n dry THE (7 nL) was added a sol ution
of TBAF g hmole) at 0 C After 1 hr the mxture

was poured |nto saturated NH4CI (20 nlL) and extracted with EtOQAc (3 x 20
m.). The conbi ned organic | ayers wepmgpagibesl 20 over MgSH4, filtered, and

concentrated. The residue was chromatographed on silica gel (5%

Et CAc/ hexanes) to gl ve the t|tIe corrpound 167 ng 40% as a white solid:
1H NVR  ( 30(BmEparationpfmethyl ¢ pymethylthiazolpd-yl)-4 droxyphegnyl ;

2 H, 5% (s, 2H) 440(s 1 H. 25 ¢e) I\/Ethyl

3-[4-(tr fI |']-4-(4-hydro henyl ) but anoate To a
gLspeEm (()n Io? %%ﬁﬁ?%gem%gnghgg&m 4Ly f:lr ¥HE gprrL) yvaasuadded triethyl

phosphonoacet at e o sgspension OGKMV és)159 ipcacetpnef§0 miywasadded i, a
sol ution  of methyl 4-hydroxyphenyl acetate (5.0 g, 30 mmole) and benzyl chloride (10.4 mL, 90

2-(4-b | 167 ,
0. 90 o) ey BTN o b vl foulot ST AL o b kil doBARIEHD (07 O
heated t&0r eflllfelﬁ@s a“9(9°')§F’t"@$°d 1Bheyesidup) é’asrﬁhmf%mmﬁé op ghfagsl 8% RT, quenched
W th saturat Emmlwﬂéﬁih(sm affbol ,theaiﬂd cor@éﬁﬂf(ﬂb@dlﬂﬁ%l) ks iR colid( 3NN (300) . The

fS”EiPﬁ?d"L?u e s j&“ °“*’§*r£ (4 PEEBAE R ppo I 15 BioR: s S gS R e 1ot

benzyl oxyphe {Sg(sa Hyn 0| I This was used w thout purification.
Et hyl

(0) 20 385 b SUPEATRLD e DA 2 B ptibr 2 iR Y VBT e o
turnings (53 ny, Fo axglution of S-methylthiazole (0. 21 mL, 2.34 mmole) in ’dryTHF( 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-benzyloxyphenyl acetate (0.5 g, 1.95 mmole) in dry THF (5 mL) was
added dropwise. After 30 min the mixture was quenched with saturated NH4Cl (10 mL),

30  warmed to RT, and extracted with EtOAc (3 x 20 mL). The combined organic layers were
dried over MgSOy, 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 ()-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
triethy! phosphonoacetate (0.39 mL, 1.98 mmole) dropwise at RT. After 15 min a solution
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mmol e) were added at RT. After 72 hr the mxture was poured into 10% HCl
(75 nm) and extracted with CH2C12 (3 x 50 nL). The conbi ned organic | ayers i
were dried over -43 111 WO 01/17959 PCTI USOCO124514 WMgSH4, fil tered and 5
concent r at¥@ OV f ord crude nmethyl (t)-3[4-(trifl uororre‘f%’%"?’m

2-y1] - 4- (4- heragy-banepiptyprpyD)-Des-aaRiihRzol- BshiREe B3GR W. @hﬂhme)mv&ryf I Cat i on.

To a sol Utl n‘[{?w&/:ldgéd)d Lv4ﬁ(an“hrmlxd’rg\rvmt}§e]&ec)thlfé !ﬁg r}%#.ltg? (4-

benzyl oxyphenyl anoa RT was
added BF3 5 T yagcopledito RT, qpanghied wish paturated N4G1 §HmL)prd egrced ¢h 3 i) was
added. Aft erEt@no(3he0 mld. Thecombibel dagax;cuaryasmdﬁm\emgscpﬁ@r@mﬁ.dcar efully

quenched t a tin extracted with .
CH202 (3 S\M g@&h Eﬁed'emﬁg %i‘awo?%asn‘.‘sgf o i e sllp Xdiong iRt My SO4,
filtered, ar{§S 73 {MuHEd. The residue was chronatographed on silica gel
(30% Et OAC/ hexanes) to give the title conpound (123 ng, 81% over 3 steps)

as a 10 yel e P ara ion 6 Preparation of
met hyl () - 34gmr%@tL_)slyﬁmgﬁahm\éﬁzﬁlﬁ'@ﬂfnﬂwﬁ%he enyl ) but anoate 15 a)
Met hyl 4- (benzyl @W;/(ﬁh%ﬁm&bﬂﬁa&@-ﬁ&%@ew@mh@wbe‘mmc@%(mz@le7 g, 150

mol e) i1 accatderms(jﬁﬁwethMﬂﬁ{@dﬂg%dﬁiagrbyﬁmﬁmhmr(m@ g9y mmelept ate (5.0 g,

30 | h t
20 ol ) Bl RN R ARl e el s p iy AIBROE B il X1 11 2 S
and concent r‘é‘t"’é&dwﬁhgﬂﬂ%m’&@%mm befeanisaxeroreradted svergel  ( 10%

Et QAc/ hexanaggsOypfilefedand candeéntrated loaffora e @rideltile/compend 1 DR vasaiedd Whi t e sol i d:
1H NMR (300,

MHz, CDA 3) 57" 40( Reifgion: M3 ESOE3RM " 6 95(d. J=6. 61z, 2H) , 5. 05(s, 2 H),
3.70 (s,BH),3.59(s, 2H). 25 b)
2- (4- Benzy| exwMethyhi)-B-(methylthink6132-yiid-@Agtiroxyplitnybbliawaee To a sol uti on of

5-net hyl t hi azol efQ Aol e ]gjnazglr (10 n.) was added n- BuLi
(0.94 nm, 2.5 SO aﬁgﬂbﬁm e;ﬁ%w y %Y]w@jrqﬁgw se at -78 C. After

15 nin net hyF2oxphenyDban ﬁ%ﬁ%@;??%&%{?@)@@tﬁﬁém@a% WAbHAdded BEs -dry THE (5
m.) was add¥sh @Goyyi Afer 18ht, edditdifal BFg - OB (016 ml)wss added. @iterwadtie 184 t h.
sat ur at e NigGle rhidfreWad woﬁgtmﬁlcgr&nl% vithlsh Ieﬁglaﬁ?b?t’ﬁfemc (3 x 20,

mL). The conbined organi c | ayers were over ered, and

concent r at e SSUFREMPELS was exased with el Grts <oPined,oraapi layenss of, :
Et OAc/ hexaneaeie dried gpex/Mz3 O filtéred, andeconrpotated. Tls resldda whechsamhatagrapheddnny, 51 %) : '

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)*. :

\%S3

30 To a solution of (48, 5R)-1,5-dimethyl-4-phenyl-2-imidazolidinone (45.0 g, 237
mmole) and (i-Pr);NEt (62 mL, 355 mmole) in CH7Cl» (1200 mL) was added CuCl (50
mg, 0.51 mmole) then acryloy! chloride (29 mL, 355 mmole), and the mixture was heated
to reflux. After 2 hr the mixture was cooled to RT, w_ashéd with HpO (3 x 400 mL), dried
over MgSOy, and concentrated. The resulting solid was triturated with Ety0 (300 mL) and

35  collected by filtration to give the title compound (45.15 g, 78%): . IH NMR (300 MHz,
CDCl3) §7.72 (dd, J = 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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(ES) nie 324 (M+ H+. 35 c) Ethyl

()-4-(4-benzyl oxyphenyl)-3-(5-methyl thiazol -2-yl)crotonate To a suspension
of NaH (79 ng, 1.98 mmol e) |n dry THE (2 nL) was added Aé{’l‘éﬁéo%ls

phosphono @M ( 0. 39 nl,. 98 mmol e) dropwi se ‘at : RT. #n a

. solution -4d.9hel 24211ﬂ%9331éﬂ7&®bbf29¥$?4’1*7@i H),5.36 (d;7 = 8.5 Hz, 1 H), 3.85 -

2- (4- benzyl cooppheny), 284 ¢( SHyoRh, 1 Ls.823) 3 1); MS)EShas e 3B9+.ng, 0. 99 Mol e)
in dry THF (3 nL) was added dropwi se, and the m xture was heated to
reflux. After 18 hr the nixture was cooled to RT, quenched with saturated
" NH4CI (10 mL), and extracted with Dmpmagond® x 20 nl). The conbi ned organic
layers weye dried over MgSHA4, filtered, and 5 concentrated. The resulting

{;'S; o o By Ig RSl bt PUTT T cati on: N

()-3-(5-nethylthiazol -2- yI) 4- (4- benzyl oxyphenyl ) but anoat e Et hyl
(f)-3-(5-methyl t i safsibn G-ayhothckyHedzyDeroridk (029 RITRE6 Yinjol) @i ey THE ((OLYP9 ol e,

10 crude nesi u t | A 20 :
3,95 o] ¢ Mes A okFe bt i hufind o o BARGRE L b LN 99 0420 10 |
HCI (75 lﬁ_) Iammﬁﬁtwaw@almmﬁqé@zﬂ@ Rur@etmr)xtlalm@n@mﬁé-a%rgam c
layers were e brown eoldtidissip4ded@d the reaitidh Baamaadmcmﬁmrmrm adgitied ¥ar d t he

O r9e LT SRR ench tfBfio 1 bt 16 18 b il WicoF o 5S) Ve 362
()-3- (5 met WI“E‘PH‘&%&35249PWMTE%9M%yphenyl )butanoate To a solution of
met hyl ()-3-(5-nethylthiazol-2-yl)-4-(4- benzyl oxyphenyl ) butanoate (0.99

nmol e, de) in EtSH (5 nL) at RT d BF3 - Ot 0.6 nL 2 ( ). After
18 hr, d%ltional BF3.OEt2 (0.6 rnL%g%ded After another 18 20 hr,

t he mxture was cool ed to 0 C and carefully guenched with saturated NaHCCB
The resultipe : 53 2 - (b plisayljEhitasoatd nl). The conbi ned
organic |layers were dr| ed over I\/gSO4 fi I tered and concentrated. The '
resi due was chromat ographed on silica g 50% Et QAc/ hexanes) to give the

title conpoutd{Reay- Dmsd% HUER3-6-Bioetp 9ﬂyaef°&2-=wllr50ﬂh=®fé‘m1@mlm (ES) we
292 (M +2¢d) +2-on25 Prepar ation 7 Separation of (4R

kS 2 A RSl 4, 1 B! 120
imethy J-phenyhmldazohdm-z-one (500 mg, 2 mmole), Pd(OAc), 2 mg, 0.10
mmole), P(o-tolyl)3 (61 mg, 0.20 mmole), and (i-Pr)7NEt (0.73 mL, 4.2 mmole) in dry
DMF (10 mL) was degassed (3 x vacuum/N 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 EtpO/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%): 1H NMR (300 MHz, CDCl3) 88.18 (d, I =159 Hz, 1 H), 7.64 (d, ] = 15.9 Hz,
1H), 7.15 - 7.45 (m, 8 H), 6.98 - 7.10 (m, 1 H), 5.42 (d, J = 8.5 Hz, 1 H), 3.88 - 4.03 (m, 1
H), 2.88 (s, 3 H), 0.85 (d, J = 6.6 Hz, 3 H); MS (ES) m/e 339 (M + H)™*.

(b) (4R, 58)-3,4-Dimethyl-1-[(S)-3-(3-fluorophenyl)-4-(4-methoxyphenyl)butanoyl]-5-
35 phenylimidazolidin-2-one
A solution of 4-methoxyphenylmagnesium bromide in THF (0.31 M, 14.7 mL, 4.56
mmole) was added dropwise to a stirred suspension of (4R, 5S)-3,4-dimethyl-1-[(E)-3-(3-

-46 -



mmole) and (i-Pr)2NEt (62 nL, 355 mmole) in CH2C12 (1200 nmL) was added CuC
(50 ng, 0.51 mmle) then acryloyl chloride (29 nL, 355 mmole), and the

m xture was heated to reflux. After 2 hr the m xture was cool ed to RT,
washed wi tWOBRIINI3 x 400 nl), dried over MySO4, and corREHHSOYR4SI The
resul ting softioePpbgaghprer-2-enonf-6henylimid@olidin-g 306(Si Ingalei? rBBolooTiRect ed by

filtration toMeicopldxies 827
ocis 9.8 8 cofplée: m hesﬁ.ﬂmpmlﬁflészlé%g SZMle)lniﬁFlNMé)ne('j?@ M.

7.20 (m 2 L)(agqioé A‘Z%‘ S e o8 m%%éww Wf&gﬁ“"(‘*&‘& cted -17.0,
21 o, 1 mthmwc (3ot Thg combizgd Argartc layersvera dridfl oves MESOy dod Ghncengned Hz, |
3.85 - 4.90 t(a'ﬂ}ynéss Hihe redid@wisSakerdugth 1:1 @t Rthelkbhes Jnd'co@ecﬁattﬂPC?or"ik hr. VB (ES) n1 e

245 (M + + ara henyl nagnesi um

br om( de Al_l?so ets?lbﬁ f‘g‘fﬁgﬁﬂerﬂ%ﬂ‘ﬁ'&hﬁzﬁgyﬁf’gﬁsﬁﬂ(iﬁ}i‘%‘ Q'BE? a?%‘?fﬁ’l"g) in dry
THE (1.0 L) firsieopafithe Htlechompavind e Thsfiltratelwas concentrgted and thq Xesidueoyas pwifiedsi um
turnings ( 7%y§1aslﬁ:h%af6§§aﬂ§y onBilica geP(30% E‘(ﬁ&ﬁféﬂaneg 1 S EdRibndl flaegdr Yy THP (0.5

L) at RT. Durin utes of .add rovvnclor

di ssi pated af Hpgﬁéasae‘ég ?)1 h?)téglé‘fr{%g\%vra?ﬁu F?S’EP”CQP% Q’f’ ? tlon was
conpl et el hewas@42 g(BF)r i HMR@0A MERTEDCR)BEA51- 337 (rmi 13GD15. lﬂldﬂaﬂrﬁenant hrol i ne
i ndi cat ed t hgz, 1 59/3180i()B HY3%5 03.36 w1 B)) 183384 1 £Q89 8% HE, N H)HB6-3.4P(Rpar ation 9

Preparat i on oy g4ivh (G734 8 1% AR5 i, 59 RV HRPY¥RRPRYERUT ancat e (a)

(4R,

5S) - 3. 4- Di médf§H)-| - [ (E) - 3- (3-f | uor ophenyl ) pr op- 2- enoyl ] - 5- phenyl i m dazol i di
n- 20 2-one A solution of 1-brono-3-fl uorobenzene (525 nmg, 3 mmole), (41?,
5S)-1-ac Io th -one (500 ny, 2 nmole),
Pd( OAc) 2{5{ 22(¥ E‘hﬁdé)'%b% '°¥§' ?1>%?£m¥"-+ %P‘)e 8 el 2 0.20 ol e), and
(i-Pr)2NEt (O. 73Anselunm93‘2 aBFt in BIQH (.6 .8 mirpole)) was asled iagelationedf (3 x

vacuum N2 puaress)-b hxannehga1-ﬁd)-s-@-ﬂ;ibﬁ)pﬁénylé\m(eheﬁo%yphénbgbﬂa‘iom st ure was cool ed

and poured i | t O 3x and
t he Eonbl neolmgn &E%)d%% %Erel’?'eféé %ﬁ%ﬂl{?ﬂ%@ﬁ%ﬁ% "baf Re COI(”IbI )ned
organi c IayéP%ltWéF Vtﬁsﬂ'@ﬂc'ﬁéyﬁhWWt%‘%ﬂ%W@R&gﬂm&gWW& silica
gel, and20 Cmdmtémht&ﬁlleﬂﬁ}endueﬂiad\mﬁmedmﬁhmplm of3ilita gel (:'115%0 hexanes (10

\Té)c ugn? ch](c) :‘%rgé%ﬁageg ?Peﬂﬁég‘g qu%(; C‘T&j th Sbmpht I‘?n{g}@r i ed I_ n

CDCl 3) 8 8. 1aaaelﬂaf°5‘ 3)1576‘3 (7é (mg, 1D 680> 740 (m,
6.70 - 680(m,2H).400(q,J 7.1Hz,2H),3.81(s,3H),3.28-345(m, 1 H),2.83(d,J

=7.5Hz, 2H),265(dd,J=154,64Hz, 1H),256(dd,J=154,8.7Hz, 1 H), L.12(t,J =
25 17.1Hz,3H).

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

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

30  mmole) followed by AICI3 (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 CH»Cly (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
(q, 2 H), 3.28 - 3.45 (m, 1 H). 2.83 (d, 2 H), 2.50 - 2.75 (m, 2), 1.17 (¢, 3 H).
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| H, 7.15 - 7.45 (m 8 H, 6.98 - 7. 10 (m | H, 5.42 (d, J = 8.5 Hz, |
H, 3.88 - 403 (m I H, 2.88 (s, 3 H, 0.8 (d, J =6.6 Hz, 3 H); M
(ES) me 339 (M+ H+. (b) (4R

5S) - 3, 4- Di mas twyihese- [ (S) - 3- (3« f | uor ophenyl ) - 4- (4- net-hoxy p rroTyuseredsanoy| | - 5-
.35 phenyl i m dazol i di n-2-one A sol ut r@bn fo Met hoxyphenyl magnesi um br om de
in THE (0.31 M 14.7 i, 4.56 nmmole) was added dropwise to a stirred
suspensi on of (4R, 58) 3, 4-di rret hyl - I [(E) 3- (3- -46 WO 01/ 17959

) . 45ep pbethyd Ko ri(hdroxyphien, fridte-3ayidhatahoats dazol i di n- 2-one (514
my, 1.52 mmole), CuBr DIVB corrpl ex (229 nmg, 1.06 rrrml e), and Znl2 (582 ny,

1.82 mmol @) THE/ C. After 1.5 hr the reaction was
quenched \%\ntﬁﬁ Fﬁ'%@%‘@'ﬂﬁ&ﬁ@ﬂ%g}&w@aéﬂ Bl Bt OAc (3x). The conbi ned
organi ¢ | ayers wefea shiution off/pyridiug8doxakdetlyde 6he g9 HMatraale) 50 CH3 N (Adesdly. The
resi due was tvakﬁmedJIQCN(Edc b3 ) |m(%1?99hﬁﬂleﬁhdﬂwg2§0 18 hr.

ri

The solid Wa% l%ol I? O hexanes d in vacuum

to afford a firs eg %ﬂé'éﬁa?‘ﬁ‘g'd‘t'ﬁ Ipixre t 'Wﬁ%@‘*eigtﬁ“‘éfhé filfpate was
concent r at ed cansentraied. Flashichromatpgrephy on sﬁwa@l (25 EiQ Acdliexanies) gaetteegitiaphy  on

si : : ca 961:0 g%@.t’%(pdﬁhclmqb @aeu)essa)cléapmﬁf F@ﬁk@ﬂ%‘»ﬁk?@:ﬁ@%'&t&:‘@t ﬁ‘% {H?t :J“d as a g
e ow Ol Ol,l 0] e e CO oun
10 vas 0. 62 g 95)8q( HW?@‘S‘%WQH)%%&H ﬂg%7%9mp§fs, 3. 019 H)rm5 10

(d, J = 85(H)1H) 3.80 (s, 3 H), 365-385(m1H) 363(dd J =
163, 9.6 Hz, 1 H), 3.36 - 3.41 (m | H, 3.14 (dd, J =16.7, 4.9 Ho, 1H)
2 72 - 2.88

Ethyl (S)-3- @] @ Be“ﬁ’é‘°’§7P§“’“XD‘?4’%&‘%{5’5{%}3@%‘%&&f(a’fﬂs‘a‘ct%ﬂ)?’%"?“ﬂf'ﬁeon of 21%

NaCEt in 1Bt OH (0 Dml"as pregrad;hy ladditiont n-Bulidd 5 Mindexaotsut.9mL.oH83 nfnidk;)

5?29”3' |4md :j ggtt&a/ioidnmi m)nsosmﬁﬁa&dnemazmﬁ B Jontbref fh fw&c) %]ggapg;g | g;}
a/as gt irred q':‘dAdslo uﬁn \942?,%&9% Qgé Béﬁ%ﬁ‘&%‘?‘) "'i’&‘?"&f"éff ¥ Et OAc

extraction, dPXHing-YDeeptsmitsile (lz@g,érﬂé myepia) éndry EHF 613 mlofat ~7&°¢ eﬁleddeudnhat was
filtered t hr 4@ Rindd fr U maiLbeaaylg@beneﬁé%na%t(m %%ﬂfﬁ?o'fa}was-mﬂ ddsl trate

was conc {r tit a cl ear
o1 (T MOR (3 o A 8 mllon e ke st SRR i) thel s wemba 93580 1y 5 1y
6.70-6. 80 ( mAfts30mipeyRY, Qxereagtm Wb fueached with saBiitedaqRRuENHAT md stirk§ , 2.83 (d,
|J—|z II7-|) STzlgl(-l)for@OGﬁ( tﬁoﬂe&&a&mﬁ (34(Haryh ésé,ﬁ,(&ﬁcdmxéﬁ -aftd fl&h /
(S)-3-(3-fl uz)crrémﬁe%éh% ‘(;%gﬁlj%w" 5%%‘5%"5%5’1“’5%&?‘8”&”&“%&?9&% on of et hyl
(S)-3-(3-fl udﬁ’@gﬁédﬂ%m (‘ HMR (90 MHre GDCIR LY 8. 80 @atrev 10268), 8.67 - 8.70 (m,

25 1H),7.75-7.80(m, 1 H), 7.33 - 7.53 (m, 6 H), 7.08 (d, 2H),693(d,2H), 5.10(s, 2 H),

3.30 (1/2 Abg, 1 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 (i)~3-(4-benzyloxyphenyl)-Z-(tert-bhtyldimethylsilyloxy)-2-(pyridin-3-

yDpropionitrile (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 HyO, dried (MgSOy), 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 + H)*. This material was used without further purification.
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ng, 0.83 mmole) in CH2CI2 (5 nL) at -15 C was added et hanethiol (0.30 mi,
4.16 30 nmmole) foll owed by AIC1l3 (555 ng, 4.16 nmmmole). After 30 mn, the
m xture was vvarmad to RT, stirred for an additional 30 mn, then poured

over ice. v@"@i was al | oned to malt and the m xture popiseogsgiact ed with
CH2C12 (3x f;}%ﬁ ft a residue that was
filtered thr oug%’J 12 %2’ ozEJﬂg&eg/ hexanes). Concentration

of the filtrate EW'HM\@&P"PW%W@ °lf)2‘5'9%dd'aa‘a'ﬁ‘l‘i°taatlve) 1H NVR

(300 MHz, 3SuspdnGdByf NaH{600dispersionIn fitieralloil)38 nfe, 3.86 mmélePih dohTHIB(SH) , 6. 58 -

?d 782( m | 2 2 h%‘?) aé{'lo QVt(eﬁ Z;s%vﬂtson%ea@& a {oﬂmorg %(#bgnzigxypf%?§ (%QAW 0 1} 15928

PCP/ Usoo§245'i‘i{hanﬂeé‘f9a} gple. f Py @p‘a'i'aéfrf"a RregtratignQ(c)) in diy THE
(t) - 4- (4- hy eduasaddahadyhe)mistulepwas halted atYefix] Aberci8hA e midufeayas cooled to

2-(tert-Butyl eréi,g%], X{i% To a sol ution

of 3-pyridi nec r oxa‘lflgleh %ue%‘ ng %ﬁm@ﬁ%mﬁ%@d ?ﬁ% was added
KCN (6.0 g, Sonbinggsreanics (SPg °°"f1ﬂ"z?dmféﬁ°§*)°mdaﬁae mpzm@so ng, O0.16
mol e) . AftMS(ES}WerM(HﬁH}‘I’EMsMa&hﬂmGse«ﬂWitltcﬁtﬁdh&rbimﬂtgﬁb celite(r) and the

filtrat concentrated. Flash chromatography on silica gel (25%
Et CAc/ hexanes) gave the title 10 conpound (2.17 g, 94% as a clear oil: 1H
NVR (300 MHe) Répbrf-(Ehyirgpheny)- #@Y(qﬁv'}zl)b#l&"m? 80 - 7.87. (ml H), 7.33 -

7.41 (m 1 H), 5Amixtérs pf ethyH)-(4-BenBiloxiyphenyd)-FHpyridin-3-§)oa;2-chodth (1.78. 19 (s, 3 H).
(b)

(t) 3- (4- Berr]nzrri?lle()))a(rifi IO%Pd/C(ZOOm )euF]![:'-’,tOtI)-IulO:lnld.?wasshak derHOQX(SOpsz)o S;I?Iirdi n-3-yl) pr
opi oni tri | e#PPREM ED%‘ i g&é‘?f@a' ey ﬁgﬁ@?f'dl_’s‘&ﬂ_ﬂ?‘%‘? W% Min hexanes,

1. 93 ni,154. 8chcenated ) Flash chremaography omsilizh gdl(smﬁtoap&ub:amshgaveﬂmﬁﬂpurd_ 4.83
mmle) in d gjﬁlgo Qi ropwi se to a
sol ution of wer:r?&'? r‘{lﬁb%?)m %ﬁovﬂgtbﬁbﬁwsﬂéﬁy& (ply(rik{’isdélg@j 3-vyl )gggt onitrile
(1.0 g, 4.0 sé‘}atﬁ"ﬁ H‘:‘%/“ig“‘h{r aofg C. The solution was stirred
for 15 min, then 4-benzyl oxybenzyl chloride (1.41 g, 6.05 mmole) was added
as 20 a solid all at once. The r@%ﬁfﬁi&%ﬂas kept at -78 C for 15 min, then
was warned to RT. After 30 mn at the reaction was quenched with

sat ur at agueous NH401 and sti rred for 20 nmin. EtQOAc extraction (3x),

dryi ng ( MySExtparatio Syl €5013+(4 X dih3eybhutangataphy on silica gel (20%
Et OAc/ hexanes) gave the t|tIe corrpound (769 ng, - 43% as a yellow oil: 1H

B0 (m S e B 1R sz et S R 1y 510
(s, 2 H, 830 (1/2 Abq, 1 H, 3.18 (1/2 Abgq, 1 H), 0.99 (s, 9 H), 0.12
(s, 3 Hps 0.08 (& soltiohlbf 3-bromopyridine (8.6 mL, 88.5 mmole), (4R, 5S)-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)sNEt (22 mL, 124 mmole) in dry DMF

(300 mL) was degassed (3 x vacuum/N7 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 were 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%): 1 NMR
(400 MHz, CDCl3) 3 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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(c) 2-(4-Benzyl oxyphenyl)-I-(pyridin-3-yl)ethanone A solution of TBAF in
THE (1.OM 2.2 nL, 2.2 mmole) was added dropwi se to a 30 solution of
(t)-3-(4-benzyl oxyphenyl)-2-(ten-butyl di met hyl silyl oxy) - Zﬁ%ri di n- 3-

yl ) propi oWQ/IP%9 (769 ny, 173 mole) i'n dry THE:{10 nl)P 0345E After 30
. mn, the reastdi,balmaz,pa{)ﬁ1‘5’armdmbenwsam(aQessmdﬁb-la@o-mz(rh.ayers wer e

separated a t e | _Mgagg ] H dried (MgSO4),
filtered thrﬁg'uzgsﬁ?sé:‘;glp'g)gégé? ’s?’?lﬁza%zw ) aﬁ%/e\(lzgg%@ve[ﬁt ated to afford inpure
~title conpound (492 ng, 94% asayellowsolid: M5 35 (ES) rile 304 (M +

H +. This rmi)QBRﬁS)-Wa«‘DmaRﬂ-IVKS)-hC(m-ﬁ'nethi)tphﬁiyl)Wb}rfdiﬁayi)mnoyl}-% WO 01/ 17959

PCT/ USOOR45 /L_4-(4-benzyl oxyphenyl)-3-(pyridin-3-yl)but-2-enoate
Tri et h%phég%onoace({y%om 70 m., 3.46 mmvle) was added dropwi se to a

suspensi on of I\laHS'ElB@P%OGH}S@PwPWﬁN#gWFIH@rban@IPTHfs‘@ﬂM 493 mlg nmole) in
gr {4TEE (5I 163.3 mibleR¥as alilfea arogaﬁe R\aGlitdd sOspeRATE IR, as)w-iahsmyl-p{f@-

enzy ny. | 52 1 C.< L. e, -inpure
materi al f rgﬁ’@aglg%*%ﬁ: i’; i’?ﬁi m?n;f;n Zﬁgiliih éﬁl?%ﬁtuﬁs mm:%d&éj;@and t he
m xt ure was DMehgoBples(! m 8t mingle)in dHiAJuene d to RT,
qUﬁgpheglow triL) sanmcatm)égﬁumu&umoa llueng:“iuil v&&tgmﬁﬁﬂaiéiwﬁﬁllﬁn%g (3)% TheI
Cco I heda or mrgm ™ t elx{u% [ crude title
comeuns * BN T R e Bl o e
() - 4- (4- hy dnvgspg lamhdondehtrated( [1)i¢ feclaur-was Yakgriptim Moy aerfbuty Dether (MTHE, 2oohy |

Pl C (200 i AR DR Fiotldis c6nela s b yrsElaT) T 107
appar at U, Afiedip VﬁF“?rrTh“c materiyl wasgecsystallized from 31 bexap ﬁ‘°cPEqVPdFé‘(er) and t he
filtrate wagitld Contpotmiq19.408{5e80%)F L H NMKC (200 Mz 0ODEIR) Y 3. P1(bss, LIy .99el  (50%

Et OAc/ hexanqﬁa]lﬁ PW?ﬁ)hﬁz éz@“&lgbz% r%ohlpﬁl (93%]+ 61926?%1?\697? three

steps) as a was used

wi t hout furt 8Bz £ H I &h I =Brdiat Hhi3d pgﬁ(m%{)ﬁ%’rﬁﬂ%ﬂﬁﬁﬁet hyl
(S)-4-(4- hyc(mom;phemyi 18nd, p¥A).i2011522.35 yrh, 2H) ATD@)EH)Y, 656 (¢4 6.5 Hz, 3 H);

5S5) - 3, 4- ﬁs?% .pyr|d|n3
yt) prop- -enoyl' | =5-phenyli ‘dazol i din-2- one 25 A solution of
3-bronopyridine (8.6 nL, 88.5 mmole), (4R 5S)-1l-acryloyl-3,4

di met hyl - 5- gieByyli(ShdcEAnmdtliodyphendt)B@yridini34)gntandsle ol ), Pd(OAc) 2 (662 ny,
2.95 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 stitred for 1 hr, then was quenched with saturated NH4CI 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: 1 NMR (400 MHz, CDCl3) 6 8.57 (br s, 2 H),
7.44 (narrow m, 1 H), 7.17 - 7.25 (m, 1 H), 6.95 (d, J = 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, 3 H), 3.33 - 3.48 (m, 1 H), 2.91 (dd, J = 13.7, 7.3 Hz,
1H),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, J = 15.6,
8.7 Hz, 1 H), 1.13 (¢, ] = 7.1 Hz, 3 H); MS (ES) m/e 300 (M + H)*.
35
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mol e), P(o-
in dry DMF (
C. After 2 h

tolyl)3 (1.80 g, 5.9 mmole), and (i-Pr)2NEt (22 nL, 124 mol e)
300 nL) was degassed (3 x vacuunm N2 purge) then heated to 110
r the . mxture was cool ed and poured into Et OAc. The

resul ting wWodinyeewas washed with H2O 30 (3x), and the chabisegddsiqueous

| ayers were
were dried o
concentrat ed
was col |l ecte
a first crop
crystallizat
yield of #he
8.48 - 8.85
-49 | WO 01/
(m 6 H,
0.85 (d, J =
55)-3,4-Dine
phenylim gaz
THE (0. 33
suspensi on o
3-(pyridin-3-
mol e), CuBr

The it nbi ned |
Qﬁ%é%ﬁa@h‘td?*gﬂwﬁﬁ S SBRAG: si [ rca gol . and
Th F@Btioméetm&@)ﬂdmthgmhmlﬁ Apyridine Y Dbasase935e H he sol i.d
shmole) AT imtsdmﬂ)\ﬂasao@a@dTm@enmﬂmamt SlﬁtLeﬁslnﬂn({l@Qtdet 0 gf I ﬁr d.
C centrat ed an e
o, A8 AhCih U7 PR o R o s, AR 280 e WRe, 270 O
peured| Oéere@nﬁbwwomgn o RTandgeytalizeyd with NaNSR3. mwum CDClS) 6
fuzp g genﬁoﬂ'bvas fiherR® th('diiSI?LiEhte@agd e filter phd Whls.wahe8 Yith CH,814. (I'EQ15| 7 28
Elf§°r% ?fe %;rm%%g’ ale aqllleoﬁ)layegw%ﬁmﬁacﬁs wglﬁ]C?l{zEEl_Eﬂ'e ézr@gumt
—ongamgc yers werg-fjried m&msyndwmcemwg Fish-chydmatograpily o1 gilica gel
(thEtOIAtlﬂléxsﬁesﬂaffofhem% hﬂ%b aﬂu ko ﬁg(mt dii ReviR (40 Wtz anoy | | OI5 5
0 | (0).¢ S romde in
v EEED 8372 80 A P21 5, Ol SATAGS IR BTSLTE VN
Hz,(R, 6.8347. Y= &3 Hz. 3dD _(11 J[-(SE)HZ 2H),4D3 (q, J=7.1Hz, 2 H), 3.34 :
¥49 @, opp. 2-2new b +197,Bhany i HyR@azok1 @b, 218, 2638dd, 1 £.158, 87 54. 5

mol e) in THE?t?5E%ﬁgﬂ?%?é‘%%§#%9&§F§§Tézggakf?Z?aEdhfnlﬁe(fgagt?bn6aég

guenched wit
open to fihe
with Et OQAc (

concentratedP

h 9:1 saturated NH4CUconc. NHAOH and the m xture was stirred
air for 30 mn. The m xtBxampleas diluted wth H20 and extracted
3x). The conbined organic layers were dried over MSO4 and
The reS|due was taken up |n neth I tent butyl ether (MIBE,
SPAEE : : L art ed, washed

with MIBE, a dﬂmﬁbmhh eh bmaﬁunmlThls naterlal mae-recrystalllzed from3:1
hexanes/EtOAc to provide the t|tIe conpound (19 408 g, 80%: 1H NWMR (400

MHz, CDC13)
H) , 69720 7
2 H), 5.11 (
- 3.58 (m
H, 0.66 (d,
(S) - 4- (4- et
|n Et OH (18.
25
30
35

S8.72 (br, s narrow in h% 7.12 - 7.35 (m 4
Ryl -4y fﬁ'@ﬂf’@fﬂ‘ﬁ(ﬂﬂm)wndmﬁ-yﬂ 1H‘z‘h°x21Pll1)"Y" 42 (d, J =8.6 H,
(IriflubromethyYpHelayljbiltaddate 3. 70 - 3.90 (m 2 H), 3.70 (s, 3 H), 3.43

' . oo ssdetflodcye o ot B8P i) 95l o Dryin ol L (5.3

) C
TR ALY (45t By Pty 1 B PReS A0 GO 8007 Na Ot
6.767.mm&i6), &Brathpleniro)-Repgridyttthmabl ( 30 ang, 0.92 mmole), and
triphenylphosphine (200 mg, 0.767 mmole) in anhydrous THF (5 mL) at 0 °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)*.

b) (¥)-4-[4-[2-[6-(Methylamino)pyridin-2-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 (£)-4- [4—-[2-[6-(methylamino)pyridin-2-yI J-1-ethoxy]phenyl]-3-{4-
(triflnoromethyl)phenyl]butanoate (200 mg, 0.41 mmole) in MeOH (3 mL), and the mixture
was stirred at RT for 24 br. The resulting solution was concentrated in vacuum and the
residue was dissolved in HyO (5 mL). The pH was adjusted to 5 with 1.0 N HCI, and the
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solution of (4R

55) -3, 4-dinethyl -1-[(S)-4-(4-nethoxyphenyl)-3-(pyridin-3-yl)butanoyl ]-5- 25
phenyl i m dazol i'di n-2-one (19.408 g, 43.8 mvle) in THE (200 nL) at 0 C. The
reaction \wgogmggr ed for 1:hr, then was quenched®itit h saPCR/ESOBISNHACI and

- :ﬁg r gg; ggnm ple Thecongeg.eséa. wallad vﬁﬂeﬁmmuﬁvo@mpadmemmm a@@ﬁs egng MySO4)
filtered, ant ﬁfe““l"ﬁ?‘f‘?%? (éj\%’Qg'%?"?g?sé’g "ﬁﬁ? ‘téjfﬁif’?)’ggﬁéjfrﬁé?ﬁca gel (1:1

Et OAc/ hex anes? 459TMer Hitl Analt @aladfer CxaHosIMaOat 885 HpD:af 63138, IS8t Nt | e 30

~ compound (9529':} Hound:1896338; @rg@r@rgg;g oil: 1H NWMR (400 MHz, CDC13) S 8.57 (br
s, 2 H, (narrowm T°H, 7.17 - 7.25 (m | H, 6.95 (d, J = 8.6 Hz,
2 H), 756(dJ 86H22H)401(q,J-7.1Hz,2H),3.75(s,3|—|),
3.33-3.48(m 1 H, 2.91 (dd, J =Eifuple27.3 Hz, | H), 2.85 (dd, J =
13.7, 7.8 Hz, 1 H), 271(dd J = 15.6, 6.5 Hz, 1H) 2.61 (dd, J = 15.6,
8.7 Hz, 1 H) , Hz, 3 me 300 .(M+ H+. 35 -50
WO 01/ 17959 i.)a,L'__ I B _'fj N§ h 11-3-{4-[(N.

(S) - 4- (4- hy dnethy}-plbewlaminda i ; anoigeld A sol ution of et hyl
(S)-4- (4qgret hoxyphenyl) 3- (pyr|d| n- 3 yI)but anoate (9.25 g, 31 mole) in
CH2C12 (150 rrL) t hanet hi 11.5 5 mmol e) was
added, then %IWL@’ @é [""[ 'm‘it%WWgﬁm‘V\%&a‘%?ﬂﬁL&grﬁ’ﬁz?'l‘%rm\‘ﬁ‘i(‘ After 2 hr,

t he rri Xt ur e wdexyphenylbuwgmoseer-i ce, allowed to warmto RT, and neutralized
\cht hf N?FCOB ghe ToR3blheidn O me®}S Fl-l-daﬂ)o ﬁsi,*a!z&r:ztﬁm togemgh cel i é e( rzj ?Ed
e filter pad, wa an e
agueous |aye9"‘W§°%%?P§§éﬁg‘&" ﬁéﬁ 2%%%%’ g’aﬁ%aqt Vers were
dried (MSO4hmelekipyriding €M% makt,dd 1 nﬁtd@.hnéﬂﬂmﬂadac@ina@wyndnoéﬁhm@k)yel (1:1
E}) Oéglc Pg;@g&g} DME Qhﬂ?dastah&dtﬂptkﬁ(m OU NPOmnbleysd RTY AftdrI ¥ the RiplYR (400 Mz,
rr.ow m
7.26 (dd, J “sf”??“‘?“é *‘ﬁz’“‘"%ﬂ)""%"’kfé(’a‘ 5‘95"2%‘%‘&2%)%“%’241 é‘e‘g Yoy 2H) 4. 03
(g, J= 7.1 H2H2Ch Q)x 203034 The co@bisd qrganiclayeps we dgipd Q\GdMgsoaleer agl 1 Hz, |
H)269-2¢0§aen{rmd2H) 2.64 (dd, J =15.6, 8.7 Hz, H, 1.13 (t, J =

4H}‘Z4 ?% [ 6- (ne’f"%? éml 286?“(5%"35%1“1&?"?ﬁ?ﬁl‘%ﬁ%{ Oqgg}‘

f | uor onethbimkxiyshess\corcenttated o The residud wagchadmagtigraphed on silica gel (75%

L e e s ol it
67 mol e)gl%é?‘}a%ﬁ@é% w&#ﬁm{?‘@&?; thl on of et hyl Y ’
)4 (4- hydr oxyphenyl )-3-[4(trifluoronethyl)phenyl]butanoate (270 ng,

25 b)) Methyl (3)-4-[4-[2-(6-methylaminopyridin-2-yl)-1-ethoxy]phenyl]-3-[4-[(N-methyl-N-
phenylamino)carbonyl]-1,3-oxazol-2-yl)]butanoate

7.1
O -
(tr
(t)
(tri
0.7
(

Diisaopropyl azodicarboxylate (0.15 mL, 0.74 mmole) was added to a solution of
methy! ()-3-[4-[(N-methyl-N-phenylamino)carbonyi}-1,3-oxazol-2-y1}-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,Cly 2mL) at0
°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).
Fractions 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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0. 767 mml e), 6-(nethyl am no)-2-pyridylethanol (130 ng, 0.92 mmle), and 25
tri phenyl phosphine (200 ng, 0.767 mmole) in anhydrous THE (5 nL) at 0 C
under N2. The yellow solution was kept at 0 C for 10 m n, then was warned
to RT. Aftw(miwngy the reacti on was concentrated and tPeT/USIOR4BI€ Was

h t d (200
o 5405 “wac Doy ares dalnlimppand S FeBRAREIL s RGO OTEPLN b)
()-4-[ 4-2- [ B N@P‘H?)Faé'?ﬂ“ﬂb)‘»ﬁs?i‘?zﬂ‘r%ﬂlzb‘ﬁ“f‘cfc‘ét hoxy] phenyl ] - 3- [ 4-

(trifluoromethyl )Teraenlptignnf mathgl (t)-&EHd-(GmethNahinthirighi-2ylpl-, 0. 823 ol e) was

added dropwi §ﬁox§1ﬁhé‘|yﬁ 95[11 Rﬁ xﬁéh%rl ﬁ)-phe Bl (QHJOWI]—F& ;l:ﬁ butan ate

4- _
8 rifl uor?)ma@l"l’é/l“ )dﬁiﬁ M%BH@R(TZ’GB IBNAH WE‘E?IF)(S m.), and

the m xture Aftexd8 bt the mixthreawas athdified to M 6|usmg YeHCHBeH was agncemiated toON Was

concentrat edd?ﬁés@’ %U%ﬁh&%sklé}ﬁédﬁﬁé{r% Xe@ﬁyﬁti%ﬁ %ﬁ?q v@%%?é‘??@_) The pH

was adj usted

PCT/ US00/ 245?&‘”5%’8%%*: E“E\/%?gﬁ%ﬂn@wlsdhe Rt fombinedand]  anopunt of
wat er, and dednegitrated ty geooveCIH{CNG (The Esuliiipaqieotd solutionwasiyuphifizeddo gige 64%) - was:

ggg aizggﬂl é%‘% fe mcfoﬁ. om?%égﬁwverm )Fé)awwﬁes%ﬁa w )W/zslsgm% gg' Cg,for

(t) 4-14-f 2- 35‘61-7(HEQSWNa’m2no)pyr| di n-2-yl | -I -et hoxyl phenyl | - 3- f4 (N

met hyl - N- phenyl am no) car bonvl | - 1. 3- oxazol - 2-yl | -butanoi c acid 10 a) Met hyl
()-3-[4-[ (Nmet hyl - N- phenyl am no) car Sonél -1, 3-oxazol - 2-yl ] -4-(4-

hydr oxyphenyl ) but anoate To a sol uti t hyl

()-3-[4-darboxy-1, 3-oxazol -2-y fl-4-]4- [(tert-

butyloxycar- depbenyib bt » )-1-Ehox 1o A)4e- (1 -Pr)2NEt (0.1
: , .11.mmole), and N-nethylaniline
(0.06 niL, 0. 56 RMY ‘ p 63l jed BPFFH (382 ngy, 1.11
mmie) at RT. After 18 hr the mxture was concentrated. The residue was

taken up in a’b%th@(+)(32[®~(ﬂb:baohan%€afwnﬁq~t1 @fi:xmot-il¥1 j4ki@Cl 2 (3 x 20 nL). The
conbi nedz‘g)rg%gmxyphe%sgusm\svaere ried over I'ltered, and _ _
To a solution of methyl (£)-3-[4-carboxy-1,3-0xazol-2-y1}-4-[4-[(tert-

butyloxycarbonyl)oxylphenylJbutanoate (150 mg, 0.37 mmole), (i-Pr)sNEt (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 residoe was taken up in 10%. HCI (20 mL) and extracted with CH,Cl
(3x20mL). The combined organic layers were dried over MgSO4, filtered, and

concentrated.
The above res1due was dissolved in 4 N HC! 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: 1H NMR (300 MHz,
CDCl3) 8 8.05(s, 1 H), 7.88 (d, ] = 6.6 Hz, 2 H), 6.70 (d, J = 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-ethoxy]phenyl]-3-[4-(morpholin-4-
35  yDcarbonyl}-1,3-oxazol-2-yl)]butanoate
Diisopropyl azodicarboxylate (0.13 mL, 0.66 mmole) was added to a solution of
methyl (i)-3-[4-(mofpholin—4-yl)carbonyl]-1,3-oxazol-2-yl]-4-(4-hydroxyphenyl)butanoatc
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concentrated. 20 The above residue was dissolved in 4 N HC in dioxane (10
m.) at RT. After 18 hr the mxture was concentrated. The residue was
chromat ogr aphed on silica gel (75% EtQOAc/ hexanes) to give fhe i} | e
conpound WGP as an orange foam contam natediwth PCT/US00/2451

. bi s( pent anet(122imgne} Uimeale). B¢t BEmilkd-24pyrid(iéthanol{160 mg ©.65 ymnidis) fapd

()-4-[4-[2- (u@phgﬁiﬁﬂi%pﬂm N9PME] s hmo1d) in CH;@) ROl 6 &R YiHe mixdufe vial N- et hyl - N-
-phenyl am no) Gar on%%lﬁi-_oxaé&d - 2¥%)A‘€£i oate. ..Diiso r%{)t%l

azodi car boxfayed | Barreo R as e baih yarmpe,) FrHHEE wos SYICERSlA 2% et hyl

" () - 3-[ 4- [ ( \eheotsidpe whé qhimemtogeplied ob silicageh(00% E(ORch xErzcgbrs2ogthihing the 4 -
hydroxyphe nﬂ'&db& WRRQBHEnthated B ﬁ%th&itﬁz:o h@@% mg) %oér‘ritaminated with

6- (et hyl am nq) - 2- j dyl. et I 0 : mol e), and

tri phenyl phdglg)ﬁ?yi@g{é%xﬂ&’w&ﬁ)%ﬁ% T#%—IZClZ (2 mL) at 0 C. The

m xture was allowed to warmto RT as the bath warnmed. After 18 hr the

m xture wa Jr i £ &S] on silica gel
(50% THF/ he>$<: ) g@éﬁmb ﬁfg‘g‘?‘ ? o?:%ﬁ? éﬁlﬁg&?ﬁgﬁsﬁgﬁgﬁf( @e%g@igﬁcent rated to
gi ve the (i Vg K‘&'&ﬁﬁd"f@%'ﬁ'@‘)‘“‘%& tami nated with triphenyl phosphi ne

oxi de: M® (ES) niTbe s@®®n ofinethiif+)-4-[352-(GRethyiarGinspyA€iG-yDIF/ USO0/ 24514 ¢)

() - 4- [ 4- [ 2- [hokyYRiehyt|-8up- Hil-4Ly Beatbodii} 1, 3-0 020 D9ORRABME (o3 g d.1d (N- phenyl - N
5 A DA QR e oS B i) "

et hoxy] phenyAfer B8 lirghe[nfikfurerntah goidifiedise pi 6 lusing 1199 HQk theprwals fonter@aws toz ol - 2- yl ) ] but
anoate 5 ( Yd rRsidvie ad s2lph #Rfnadslash EricNHIcOH (0. 35
m., 0.35 %%?Am srﬁg ﬁg&?ﬁﬁgr#%t ureasa/ahgl%_((:l di fni gg t l:‘}IQICG using 10%
Gt henthadoRoERY A1 ragyans Gontaining e Brodlft FEF SYEBRBAE | od by

rever se- phasendefra@d tereadyecGH3CNL (The BSal@igd@nonplutionmasdyophitigeddo giveo TFA) . The
fractions caopddieRbmgouhd@3 RigOMEdver BhspsyrRBARNISALEMS (L) west£d to renmove

tp
CH3CN. The rggul.ti uepu ut | S| [ i t i Vv O the title
compound ( 335y~ kAR adRadGns) R E BRI R e, B gl 515 (e +
‘H +. Anal . GA9%dH.MAH IIR430N4A05 .1.85 TFA: C, 54.13; H, 4.42; N, 7.72.
Found: Gg 54.17; H, 4.50; N, 7.52.. Exanple 3 15 Preparation of
()-4-[4-12-f6- (et hyl am no) pyri di n-%-él I’-H - et hoxyl phenyl | -3-[ 4

(mor phol i n-4-yl)carbonyl | -1. 3- oxazol* - but anoi ¢ acid

ethyl-N-(2.2 2-trifluoroethylaminolcarbonyl]-1,3-0xazol-2-yl]-butanoic acid
25 _
a) Methyl (¥)-3-[4-[[N-methyl-N-(2,2,2-trifluoroethyl)amino]carbonyl]-1,3-oxazol-2-y1)-
4-(4-hydroxyphenyl)butanoate
To a solution of methy! (+)-3-[4-carboxy-1,3-0xazo0l-2-yl]-4-(4-[(ter?-
butyloxycarbonyl)oxylphenyllbutanoate (150 mg, 0.37 mmole), (i-Pr)oNEt (0.1 mL, 0.56
30 mmole), pyridine (0.09 mL, 1.11 mmole), and N-methyl-N-(2,2,2-triflucroethyl)amine
hydrochloride (84 mg, 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»Cl5 (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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a) Methyl ()-3-[4-(norpholin-4-yl)carbonyl]-1, 3-oxazol-2-yl]-4-(4 20

hydr oxyphenyl ) but anoate To a sol ution of nethyl

(f)-3-[4-carboxy-1, 3-oxazol -2-yl]-4-[4-[(tert-

but yl oxycaWMWﬁsbxy] phenyl ] but anoate (150 ng, 0.37 rmol B§TUSW0244oNE: (0. 1
mL, 0.56 nmigPé¥/hexgnes) tdigivethé Glodmpbund (298 medres adjear eihepntamingtad vithe (0. 05 ni,

0.56 mmol e) biftpdtahethidife)dred. The oilVAS uatd e RRE .Eél'[i Withdek fither phrifidarigh0l €) at RT. .

After 18 hr the m xture was 25 concentrated. The residue was taken up in
10% HC (20 nL) and extracted with CH2CI2 (3 x 20 nL). The conbi ned

or gani c | ayep)sMethyl b)efr 4 42 (ComeshylavhjBOeridin-2{yt) drathbxylnheayl]-8 daNrostid-dd. The
ﬁbOVEhress d;’@zwfiﬁﬂwfo%&@i)élﬁﬂo]bdiboﬂyliﬂl,higkazblf!z-ﬁ) ButaHome ( 10 rrL)tat RT. dAfter 18
r e mxture was _con ronae aphed on
silica gel (100% ’6°Pé?pé‘f4“€5’&‘?a6b°éﬁ?}%mtl% ﬁ?%‘@“@b"ﬁ%ﬁ?ﬁ diq33p ‘ﬁ’ﬁ B}§8% as a
clear oil: 1iethfVRIGIGONupEthyl-NIB223Yifuoroethyl)aminocarbonyll-1,3-oxazol-2-yl}-4-(4-

8.05(s. I H), 7hy§§§§phéxgﬁblﬁhléat3tibs gﬁwdﬂ.ﬂa@ é i)y c§ridythano1 31183 (bs, 8

, 3.62
(H§ 4- (4- [(25('85' °é§rf‘ﬁ%@‘ﬁ“&‘? s*ﬂ“'iﬂ(i\&f’% ﬂ%m&h&ﬁmfbﬁf‘ﬂ" &fbr phol i n- 4-
35 yl) cal®on@d. [The maﬂwm;soﬂo‘@dy‘b Yirte R asthebath warowd. opffer 18ibrabl miawieox y| at e

(0.13 m, O. caﬂmltﬁbed WthAdddnd “Iapch?omg%héamn@mca (4b%l

()-3-[4-(nor r bonyl. 3-0 - 2- dr. phenyl)butan
cate - 53 HIPFM? aife) e Siasiog s At & {@z%at@ﬁsweés Wl e)
6- (met hy| ani spotpound (415 imgy contaménatsil with oiphenylph@plger airs! S, (ES)refe 535 (M +

tri phenyl phogphine (173 ng, 0.66 mmole) in CH2C12 (2 nlL) at 0 C. The

m xt ure s allowed to warmto RT as the bath warmed. After 18 hr the

m kttre was concentrated and the resi due was chronmat ographed on silica gel
(100% Et 0nc)© (Er&Et RS Mebrsinapyignial beprrinsen rdLBRBER-ZR%d (o gi Ve

Ehe) title co?gnmmybmnﬂa&b@mqiumaﬁ]-ﬂtmic aeidi phenyl phosphi ne oxi de: M
ES) W 509 (M

()-4-[4-] 2- Ne@%‘s i “°f5“e‘h¥‘(ﬂd)‘“"[42‘2§?f“°‘f‘"a‘%"r‘1‘° 2 1% 4- (or phol i n- 4
- yl)carbo nyqtl_falep@nﬂka&[lb‘zm}hv}-l*’t(&? aﬁ@fﬂ'@ma@v’aa@eplwoayl ‘BWB‘rP' of net hyI :
() -4- (4- p®- (voednbaté @03 MED22inthhdle) 2 i1 THR/HLO (2 mL) at RT was added 1.0 N LiOH

Con ey Po° TEtoh2 it Gd Y el kg ﬁj“‘ﬁﬂ‘ﬂ-? L8 ey Epttodidl 105 ©
(0. 25 ’nL 0. wcwr@edm%qe@r Theresigue igd by vesephaze HELE (@dlint pH 6 using
10% HCI thenlm&ﬂ% CR{ONH}0 edntahiniz®.196TBA)E The fratliens casiigingthepradyotwerd | ed by

reverse-ph as&ﬁﬂ%&mﬁ%&ﬁ%ﬁ%@& to remove %l-/f’g,éﬁg oy JE?ugmg 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 CpsHy7F3N405 - 1.4 TFA: C, 49.09; H, 4.21; N,
8.24. Found: C,649.18; H, 4.18; N, 8.22.

30

itﬁﬂuoromethyl)thigzg!-z-xl Jbutanoic acid

a) Methyl (£)-4-[4-[2-(6-methylaminopyridin-2-yl)-1-ethoxy]phenyl]-3-[4-
35  (trifluoromethylthiazol-2-yi}butanoate
Diisopropyl azodicarboxylate (0.14 mL, 0.71 mmole) was added to a solution of
methyl (£)-3-[4-(trifluoromethyl)thiazol-2-yl]-4-hydroxyphenyl)butancate (123 mg, 0.37
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15 containing 0.1 % TFA). The fractions containing the product were

conbi ned and concentrated to renove CH3CN. The resulting aqueous sol ution
was | yophilized to give the title conmpound (23 ng, 26% over 2 steps) as a
whi te sol iylyeiMPe9ES) mMe 495 (M+ H)+.' Anal. Calicd for KIZUSORMSIE. 1. 75

- TFA G, 49. fhnoidy), &(}neﬁﬁlamh'm)-;?-pﬁ?dyleﬁn%wﬁosﬁg 0./ 5%mote), fd thphddyiphdsphine 84 20
Exanpl e 4 Preg(%aratl

() - ata-f 2. 161 g Pyl @WWBTW#ZFW%NM}PFCI The miyys wraliger towarm tp R
~methyl -N-(2 achEbdth whimedr Aftdr 1§ ho)theminmrecwns banryittated aBl thxasiddewas y| | - but anoi ¢

aci d3254a) N h Fra hed on silica gel (40f%|: EtOAc in ltoluenelhexanes) Fractions contammg -2
O Cat hyar o i me;emnmfeééa%e“tﬁéé’t?ﬁcam%mﬁ“sﬁ%aw%naedwnh orazol2yl)
() 3 [ 4- car beﬂuyed]DIADmeSCES)Wqﬂsp{M+[m*{(tert-

mft ygogﬁcaggonyl I)o;<y] phenél ] but gnggt e (1?01rlrg, 0I 37 rrrmlje) (i1-Pr)2Net (0.1

e ridi ne mo an

N- et hyl - N (B2, @WW%@&Y&%W&%‘PP@PMW%@ H?'B?’E?J:R’?F'Hl”l%@” (84 ny, 0.56 mmle) in
dry DVF (2 ririfluasethyipissboRBRpbutad@2cdy, 1.11 nmmole) at RT. After 18 hr the
m xt ure s conceyt g Lmofa%&yﬂ’(%% lq#ﬁ_(mgmng%ﬁgpyﬁgin-ﬂnlp% HCl (20 nL) and

extracted with CI—|2C12 g nic |layers were dried

over MySO4, ethorylgheay)-3 %W‘%F?EEW'P‘QF@&*@B“‘W@“Q%%@ 0 2epeple) Mdd di ssol ved
in 4 N HO |mgxend.)@nmrm)adm 1N LiGH @136 ., 86 minhle). nifiet 18 I theas

01/ isggga;?:%mu%%mzﬁm E o%"gu xane@’s':]w'p%ﬁt\'/'lc'-a%’%%Jv*ls‘é@m%bb 60?@5?2\93 ng)
as a clear H‘““(?Bﬁ'ﬁ%ﬂ'i’\“f‘l‘&t"ﬁ?fa\ﬁslto 8‘?)?%‘(%%“‘?%‘%5’??@%2% %Je%) t8|I was used
N the nbxt sl MAESD w466 (MiBt. sualiChlcd &iriCopFayNAgSh QRHL0: C, 56.33;

()= 4-[4-12- (4B MR €] Wi 12 0600l hoxy] pheny| 13- (4- [ N- et hy -

5 (2,2, 2- trifluoroethyl)am no]carbony ]-1, 3- oxazol - 2-yl ) j but anoat e

Dii sopropyl azodl car boxyl ate (0.15 nmL, 0.74 mmol e) was added to a sol ution

of nmet hyl " Example 6

()-3-[4- [[N—rrethyl N (2, 2, 2 trlfluoroethyl)am no] car bonyl ] -1, 3- oxazol - 2-yl |
.. .0, |

-4-(4- h¥dro henyl ) .
6- (et hyf& é%&%-%%ﬂ‘ SA0QxLIpne :
tri phenyl phqngmjhg_zquﬂbm_c@gﬂ4 nmol e) in CHZCI 2 (2 rrL) at 0 10 C. The
m xture was allowed to warmto RT as the bath warned. After 18 hr the
m Xture G .r g d t.he resi.dye s. ch a@e@lﬂon silica gel
(40% Et OAc/ ‘He‘ﬁ%{ﬁ‘g Ma[fﬁ '@Bth’élmﬁlﬂ?ﬁyﬁ‘ii‘ﬁ’% \f\?ﬁg‘i’%{!’g%%@%%\gg Yiisent rated to
- give the tit2-ghbutanoate : .
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/CHCl3). Fractions cbntaining the product were concentrated to
give the title compound (385 mg, contaminated with triphenylphosphine oxide): MS (ES)
m/e 426 (M + H)*+.

b) (¥)-4-[4-[2-(6-Methylaminopyridin-2-yl)-1-ethoxy]phenyl}-3-(5-methylthiazol-2-
35  yDbutanoic acid
To a solution of methy] (+)-4-[4-[2-(6-methylaminopyridin-2-yl)-1-
ethoxy]phenyl]-3-(5-methylthiazol-2-yl)butanoate (0.85 mmole) in 1:1 THF/H,O (5 mL)
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conmpound (115 ng} contam nated wth triphenyl phosphine oxide: M5 (ES) rile
535 (M+ H)+. 15 ¢)
()-4-[4-[2-[6-(Met hyl am no) pyridin-2-yl]-1-ethoxy] phenyl]-3-[4-[[ N nethyl -

-(2, 2, 2- twofohamsoet hyl ) am no] car bonyl ] - 1, 3- oxazol - 2-yl | pémusme4sts aci d To a

sol ution of wataaged 1(o)NNadmﬂ[zan{L§1 nsﬁ:hmieﬁrnffepmruﬁy rﬁbu%reWra)s ackdified to

et hox hen r Iuo oet h am no] car bonyl 1 3-
oxazoly] : AF?T% tg% faf'fg'“ﬂ%gtoé Tr#lﬁ'éﬁ‘ i b op2 n{)] at RT

was added 1 qﬂlgﬂl@qﬂé@852“Pﬂ_‘lﬂeeolm@umm9llowmmbfr2ll@g-rﬁﬂ%tdve 2stept)ur e was

aci di fi ed tomlﬁﬁnmmmlﬂ-ﬁﬁ']‘matdlﬁzﬂfoﬂﬁ%ﬁﬂ g9ipabedcl ol nems. The

resi due vas ﬁl.g’.}o T_é%?b&_ﬁ%%eﬁ%%ﬁpﬁ%s& gradl en 10- 80% CH3CN/ H20
o

containing 0.T % e Yractio ontaining the product were conbi ned
and concentrated to renmove CH3CN. The resulting aqueous sol ution was 25

| yophilized to give the title conpoggsihdiéd? ng, 37%over 3 steps) as a white
solid: M5 (ES) rile 522.(M+ H+. Anal. Calcd for C25H27F3N4ACb6 - 1.4 TFA
C4909H421N824 FoundC4918H418N822 Exampl e 5
30 Prepar at i &epas H4-1 . ¢ : . Zphytivfiidifi-2et hoxyl phen

11y 3- l410(tﬂ)M}_@@MMO| 2y| I but anoic acid a) NEt hI

()-4-[4-]2-(6-nethyl am nopyrldln 2-yl)-1-ethoxyjphenyl]-3-[4- 35
(trifluoromethyl)thiazol j butanoate Diisopropyl azodi carboxyl ate (0 14

m, 0.71 nmo@bPhyHS- 3&@0?@8"0?%;"&‘)‘%4*[&65&:7 &gptrahydsre},finaphthyridin-2-
()-3-[4- (trlgfljethaiyqplﬁiyﬂ]ydu)ﬁoheazol 2-yl]-4- hydroxyphenyl)but anoate (123 ng,

6. (et hyl ami no)- 2e g Sy sfctBibotylaa i b gl Rafiagod eopice o
t ri phenylphoSpH 1"h‘€ e (%gﬂuowplmyww)drqupwmgnqa@ (M0mg;0.8) C. The
m xture was minbleye, e,mwymbq §thphthyridin By flelhadt® (178 fhg, 14 hMble) shah! t he

10 e, BRSBTS Mg s | 0
ver e concentFaHAVas gongrnirated and the regidie g ilash ehgorpatopaphes] onsdiea geh{Slat ed wi th
reduced DI ADBt;0MRareB$) affed ihipre(tiklt conifound (236 mg, 61%): MS (ES) m/e 463 (M +
(t)-4-[4pd 2-fp- ﬁ@&%&%ﬂ@dt@?{-&h obificaiigd.) - | - ethoxyj phenyl ] -3-[4-
(trifluoronethy hi azol -butanoic acid
(b) (S)-3-(3-Fluorophenyl)-4-{4-[2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
yl)ethoxy]phenyl]butanoic 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-1,8-naphthyridin-2-yl)ethoxy]phenyl]butanoate
(236 mg, 0.51 mmole) in THF/HO (3 mL), and the mixture was heated at 50 °C. Afier 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 H70 (2x) and Et0 (2x), and dried in vacuo at 50 °C to afford the
30 title compound: MS (ES) m/e 435 (M + H)*. Anal. Calcd for CogHp7FN403 - 2.25 HCE:
C, 60.46; H, 5.71; N, 542. Found: C, 60.44; H,5.34; N, 5.45.

-57-

1k 3



10 To a solution of nethyl ()-4-[4-[2-(6-methylam nopyridin-2-yl)-1-
et hoxy] phenyl ]-3-[4-(trifluoronethyl)thiazol-2-yl]butanoate (114 ny, 0.24
mmole) in 1:1 THF/ H20 (2 n) at RT was added 1.0 N LiOH (0.36 nl, 0.36
ol e) . Aghainiskohr the mxture was acidified to.pH 6 PCTAFOUBR4HCI . The
. resulting solid was collected by fgliration and dried in vacuo at 50 C to

give the title conpound (43 ng, 42 a white 15 solid: M5 (ES) me 466
(M+ H+. Anal. Calcd for 022H22F3N3038 0 2H20 €, 56.33; H 4.81; N

8. 96. Found Preparatich. in dBhethPamid ] QU v, R Eing]
" (fl-4-f4- fnglmg‘ )Q%ham nopyr| di n- 2-yl I -1 -et hoxvlp enyI 1-3-(5-

met hyl t hi az Ut anoi c acid a) Mt hyl

() -4-[4- P2- (6- Met hyl ami nopyri di n- 2-yl ) - 1- et hoxy] phenyl ] - 3- ( 5- net hyl t hi azol -
2- yl') but anoqd)eERyl (Hi4-[Hap{GmpethyRmind)peadil 0>y ethsxg IphehyBS-(pyridid3-28 mmol e) was
added to a 3,@ gkLon of methyl

()-4-(4-hydroxyp enyl) 3- (5 met byl t hi azol - 2-yl ) but anpat e %49 ng, 0.85
mmol e),  6- (met hyFeRiBEIR the Prrgsdnenpf BxamRled () 1@@ sepsutgtingetiphts(4a)  “and
tri phenyl pho.smbiypaenmsapmm-}ﬂ)bﬁﬁnmiy)ung impdriBNIE 5(rbmoit))forathe dthyC(S)-The m xture
was al | ope %@,Q s m xt ure was
concentrate an gﬂghﬁ)Wd%arom%%e@ﬁm%a%&?ﬂt%g&(%&gﬁfl}:@ezgel (30%
O o Sy oD oSSR T PR b SRR 5 s ve
the title cargiansltthd BRompound omnstprephradiiseatl impurd) lighitiopingaspligpfotisying fishoxi de) : MS

(ES) Ve 42 o) % m/e 420 (M + HY*, Thi i
()-4-14-]2- ?:g&%mﬁhgr%nn&%a ref( 00 Etopﬂ MS (Esﬁoxey‘} pr(1erTyH)J - lfgmref%? hyl t hi azol -

2- 35yl )but“é?ﬁﬂ?eewéfﬁ‘?“ﬂ “T‘B“':R“%ftﬁ“tﬂ“r on of met hyl
() - 4-[ 4-{2- (6- net hyl ani nopyri di n-2-yl)-1-

et hox hen 1 3 X A7 ikn 1:1

THE/ Hﬁ)p(S ?lr(g -154(%5-11\% 01/&7959@5J d'i")u @I&g% a8 3£(§“§%ded 0 N NaOH (1.28
m., 1.28 rrr?ﬁide). After 18 hr the mxture was acidified to pH 6 using 10%
HCl then concent N@MNLIOHN345 mhed45 mildle) was sddeldi® asalstionuf etiplt (0)4-BplRd6 on

silica gel (217 mg, 62%
over 2 st ep%ﬁ';mmafg)ﬁgmgf &ﬁ&h&‘&tﬂ&y § ?-%r@%m i ﬁ’"ac%%@téll (mnﬁme%ﬂzwsoss 1.2
o c #1 ”#2%’@@ and e pixtere s heptgd i 30, Afir T84 theeacgiongas \y o 3,
Exanpl e 7 Preepled @RTond efidificd)te H 6 $ith 10% nquedis HiCL.) The-nhikti@-wa$ exfragted with
8-tetrahydr coi R aRt Y Ednfbinda drganidlayétshietd Wit WAESOLY bid¥ohRihkd. 3hd d

residue was chromatographed on a C-18 Bond-Elute column (20% CH3CN/H70). The
fractions containing the product were pooled and extracted with CHCl3 (3x), and the

25  combined organic layers were dried (MgSOj4) and concentrated. The resuiting 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 (MgSO4) and concentrated to afford the title compound (51 mg,
11%) as a white solid: 1H NMR (300 MHz, CDCl3) 5 8.32 (m, 2 H), 7.54 (dd, 1 =8.7,7.2,

30 Hz, 1H),7.38-746(m,1H),7.12(dd,J=7.8,49Hz, 1H),6.86(d,J=8.6Hz, 2 H),
6.68(d, J=86Hz, 2H),652(d,J=72Hz 1H),637(d,J=87Hz, 1 H),4.15-4.30(m,
2 H),3.39-3.52 (m, 1 H), 2.98 - 3.20 (m, 3 H), 2.85 (s, 3 H), 2.80 (dd, J=13.7,89Hz,1
H), 2.68 (dd, J=15.1, 8.3 Hz, 1 H), 2.59 (dd, I = 15.1, 6.7 Hz, 1 H); MS (ES) m/e 392 (M +
H)*. Anal. Calcd for Cp3Hp5N305 - 1.3 HCl: C, 62.95; H, 6.04; N, 9.57. Found: C,

35 62.84;H,5.87;N,9.20.

-58-



(a) Ethyl

(S)-3-(3-fluorophenyl)-4-[4-[2-(5,6,7,8-tetrahydro-1, 8 napht hyri di n- 2-

yl ) et hoxy] phenyl ] but anoat e Di i sopropyl azodi carboxylate (0.20 nL, 1.0

mol e) waswaddemser opwi se to a 15 solution of ethyl PCT/US00/24514

(S)-3-(3-fluorophenyl)-4-(4-hydroxygamme dbut anoate (250 ng, 0.83 mmole),

2-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl)-1-ethanol (178 ng, 1.0 mole),

and tri phen Iphosphl ne 1 0 rrm)l e) |n anhydrous THE (5 nL) at RT.:

After 18 hr Yrmhe LU T pynidig-2zyhid dphemy ppridizd- f | ash

chr omat ograpﬂmm |ca gel (5 1 Et20’ hexanes) to afford |rrpure title

conpound {236 ny, 61% I\/IS (ES) We 463 (M + 20 H)+. This was used without

further purification. (b)

(S) - 3- ( 3- FI u@ Ewi@yf- I4~W~Ipvnmftmdf(rmmapmd&2c iethokylpheoylt3-GyridipBt hyri di n- 2-

yl ) et hoxy] phﬁ;bma].&ut an0| c acid 1.0 NLiOH (0.76 nL, 0.76 mmvole) was added

to a solution of S

f1 uor ophenyl ) - 4- ﬁ g%"‘f‘%’q’%’f (739333 fromole) voam pdded droRise32 8| ) et hoxy] phen

yl ] but anoat esoluelQlBQf eﬂ’gl( Mhmmynw)ra-cpm:mwmm (9.485 ¢ 3BHanmaledt ure was -

haat3 ed ??]o ig%@xeth@i&ﬂo)&%yndwetﬁah@ (606, BU@mWBIi), &Qghgsinmm%ﬁnﬁ@fb B dified to

p Wi ed a m X was

stirred vi go?@og}gmgﬂ "fﬁ"lﬂ%m‘llﬁmso(élgl ec q‘gﬁé"ﬁ wfa?‘é&" n, washed

wi th H20 (2x3s therhathmeapagd( Aditpr ISan@emt@awmoomwmd Qere@dmmﬂa@rd the 30

title conpoudbmabldpraphedon silich gdBA%(NIBOH )11 EtAna!b glo&ﬁorfdeﬁe:ﬁ%HZ?FNZOS 2.25 .
re

i i AR et s eiie e

on Of
()-4-14- 152 164%156(1#”1%8@8)(13%1&% QHifﬂﬁét &gm BHRA3- 721 (B idi n- 3-
yl ) but anoi ¢ @i (d, I>= §.6¥iz, BtH)y8.77 (d, ] = 8.6 Hz, 2 H), 6.53 (d, ] = 7.3 Hz, 1 H), 6.24 (d, ] = 8.2

4-14-1 2- | | 5d 3
ot T
U

roced
ot < Mgy 04 L3 Qs 20y Ko 5 5.3 Hes B BB 4 7
i mpure, 1. 15Hmmie|)1 ﬁ:onnhaﬂe,tmmmd 7205.6, 6.3 Hz, 1 H), 2.59 (dd, ] = 15.6, 9.0

3-(3-flu ) jl_la Q? ﬁwg + and substituting
6- (et hy?tfam no;”g ]plér(§ dyl g ﬁf 3%%?;}%'& %ﬁ)mml e) for the
2-(5,6,7,8tetrahydro18naphthyr|d|n2yl) | -ethanol, the title

conpound was(bp (safuamezi[Ga(Memylahﬁmwyﬁdin-lziyg&ho;@]paagﬁ-sqp&dﬁ-wmﬂuwbiag flash
chronat ograpfyy on silica gel (100% EtQAc): M5 (ES) mle 420 (M + H)+. This

mat eri al
2.0 M NaOH (15 mL, 30 mmole) was added to a solution of ethy! (S)-4-[4-[2-[6~

25 (methylamino)pyridin-2—yl]ethoxy]ph__enyl]—3-(pyridin-3-yl)butanoate (9.2 g, 22 mmole) in
dioxane/H,O (100 mL), and the mixture was heated at 50 °C. After 18 hr, the reactioﬁ 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>0 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 H2O and 2 M NaOH (30 mL). The solution was washéd with Et0
(3x), and the Et0 extfécts were discarded. The aqueous solution was acidified with 10%
HCl (50 mL), concenﬁ'atcd to 1/3 volurhe, and extracted with CHC13 (3x). The organic
layers were combined, dried (MgSOy), and concentrated to leave a foam. This foam was

35  takenup 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-dy) & 8.28 (narrow m, 1 H),
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was. used w thout further purification. 15 (b)

()-4-14-[2-[6-(Methyl anm no) pyr-l'd{ h-2:yl.] ethoxyj phenyl ) -3-(pyridin-3-yl) but
anoic acid 1.0 N LiOH (3.45 nl, 3.45 mole) was added to %s%l%g}lon of
ethyl ()-WqGOapse| 6- 4

- (et hyl am n82pédk I <i.nH2- yH)] 26h@marydwol i), 7.48cdd e 8.511713- K ¥y H).OB0ddbdse (1. 15
mol e) in 2%&&#3%@%@ S b B w&wtw%%hﬁ%% 03 HPusy After 18

-hr the reactlon was cQqo aci difi th 10% aqueous

RO The m B8re Gds ok b M&O&Hﬁ“éhéf@%%&? Bt Bha BnbT R84 or gan: ¢
| ayers wer eHely2 2.0 MgED4) 1386l Handi.s7s.edl), Thk(dd,Nesi3du’9 Hasl H),

chromat ogr a | 187 1 2 gﬁ%ﬂ fractions
cont ai ni gg Eb?fhﬂoﬁ_%@sl%& 2Féeﬁhgn—ggextractﬂg? %ﬂﬁx) and the
o ol et ) EAFA L C RN 11} AR G 58 Hai B ARG e

resul ting s@0.82) Hy6.50; N, &k3n up in 2 M NaCH and washed with Et QAc (2x). The
Et CAc extracts were discarded. The aqueous |ayer was acidified to pH 6 and
extracted with CHC13 (3x). The conmhined _organic |layers were dried (MySO4)
and concentrated to afford the tit|E2@Bedbund (51 ny, 11% as a white

sol i d: JlBlNNR(SOOM—lz CDC13)8832(m 2H) 754(dd l=8.7, 7.2, 30
Hz 1 H, 7p33 b : I H, 6.86 (d, J
=8.6 H 2H : Hz,

1H), 637(d t s J}anoig ¢ -4.30(m 2H), 3.39-3.52(m 1 H, 2.98
-320(m3H) 2.85 (s, 3 H, 2.80 (dd, J = 13.7, 89Hle),2.68
(49 3,7 1o bmbn %s;ldz(%r{k‘ﬁ 80 620 dediyd S 1 Rrafycling. 1 H M5 (ES) e

8-

392 (M + : gl 5AB C 62.95 H, 6.04: N,
9. 57 Fo‘énd”ﬁm’% gllgganogte £ g7\ 9. 20. -58 \/\001117959 PCT/ USOQY 24514
Exanpl e 9 Prepar Eilswmp!ifazodxcarboxylate (0.41 mL, 2.1 mmole) was added dropwise to a

(S)-4-f4-f2, sLl@ﬁcﬁarﬁ?EthM |(s'5ﬂﬂ- B%yphkindn) 3- M ridEl DGR V500 me 178 Yintoflh,N- 3-
yl ) but anoi cza(g6 ‘é‘i‘s%dé?fi )
(S)-4-[4-[2F FsabtvrdipRyh-Lathanel (3xAme Bd mmgledand oy i di n- 3-
yl ) but anoat mﬁhany&dnpspbipy(ﬁhmg,cﬁ lcamble)dy huitydrogs7THF @1mL) 3RB anll%e;-r thwas added
((jrS;)p\AI,M ?iz L; réhcti o?ncuhag %}dn@é?)tr%d &id lfﬁélresxdue was ﬂaSill,l r{hror%aé(%géaphed on 5s1%xca gel ol e)
10 6- (et hyl ﬁﬁ%fﬂ%%n%@%% 3 atfor e Sgpogurd é?g’g%\"ﬁ%la san |
triphenyl phodp AH NMR (400 MEzDCS). &8 4’3Tf¢d,é7‘-418n1 G HR)IH)O%39 (@H= (28 Inl.) at 0 C.
The m xt ur e pyasaahd-RWasl 149, 1B @3,52 718148 Hz, 1 H), 7.07 (4, T =73 Hz, 1 H), 6.90 (d,
J=86Hz,2H),676(d,J=86Hz,2H),644(d,J =73 Hz, 1 H),4.75 (brs, 1 H), 4.21 (t,
25 J=70Hz 2H),393-4.08 (m,2H),3.31-345(0m,3H),2.99(t,T=7.0Hz, 2 H), 2.88
(dd, ¥ =13.7,72 Hz, 1 H), 2.82(dd, J = 13.7, 7.8 Hz, 1 H), 2.65 - 2.75 (m, 3 H), 2.59 (dd, )
=15.6,9.0Hz, 1 H), 1.85-1.95(m, 2 H), 1.12 (t, ] = 7.1 Hz, 3 H); MS (ES) m/e 446 (M +
H)t.

30 (b) (S)—3—(Pyridin-3-yl)—4-[4—[2-(5,6,7,8-tetrah).'dm-1.8-naphthyridin—2—

yl)ethoxylphenyl]butanoic acid
1.0 M LiOH (2.6 mL, 2.6 mmole) was added to a solution of ethyl (S)-3-(pyridin-3-

yb)-4-[4-[2-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)ethoxy]phenyl]butanoate (572 mg,
1.28 mmole) in THF/H5O (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 HyO, and dried in vacuo to afford the title
compound (414 mg, 77%): 1H NMR (400 MHz, MeOH-dy) $8.28 (dd. J=4.9, 1.4Hz, 1
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as the bath warnmed. After 18 hr the reaction was concentrated and the
resi due was flash chromatographed on silica gel (3% MOHin 1:1
Et OAcl CHCI 3) to afford the title conpound (9.2 g, 66% as a viscous yellow

oi | 1 | H NVRO@#MIDSIHz, CDC13) 8 8.43 (dd, J 15 = 4.8, 1.cP¢HUSH2434 g 39 (d,
é g IZEIZQZHZ 1-1)78ﬁl,(d71=3ﬂ.81é1714-ﬁ XG&(dZﬂﬂ)QHﬂlH$,7257721gﬁr‘EH)16H)cd 16861 (il Hg =
soed 5861? ZS{T&?}«?J "9}{}3653'”@1 Ké}é xg_ﬁqz(s W2 %(:6 PR
- 3.45 (m |3Hb5(3’v%) 299 =50 32‘94)279 887 an. 318, délllflézafalﬁa ?913 7,7.2Hz, 1.
H), 2.82 (dd.58Xdd;J£35.2,8.57HA1Hy,,1.80 - HYT (nk 2H); M8 (ES) a8 (4, + )+ 3Ahi, 1 H), 2.59
Sr |O_'D+J ?]sf Cealcd & g0} - 635 njo: El7ies; n6.57; K; 996 Fround: 1@, 11. MO &6, Ve 420 (M
(S) - 4- [ 4- [ 2- 88kt hyl ami no) pyri di n- 2-yI ] et hoxy] phenyl ] - 3- (pyri di n- 3-yl ) but
anoic ac |d 2.0-M NaCH (15 nL, 30 mmol e) was added to a solution of ethyl
(S)-4-[4-[2-[6- 25

(et hyl am no) pyri di n- 2- yI ] et haxy] pk%‘ﬁ%-(pyri di n-3-yl ) butanoate (9.2 g,
22 mole) in dioxane/H0 (100 nL), and the m xture was heated at 50 C

After 18107r ,Patefieral Dosage Wit osit@ol ed to RT, acidified with 10% HO (25
m.), and concentrated to 1/3 volune to precipitate a gum The supernat ant
was decanted and the gumwas partitioned between H20 and CHCl3. The | ayers
wer e separat ed adtPreRaEtignvhieh rontpips 20 mg of thecomponpd efExamplp 1 3t tgiterdsy (3x) . The
conbi ned or gawde id ;ﬁgp&kﬁ%ll@sﬁhﬂ@bf@ﬂh’@&%ﬂﬂﬁ dizsuvee it 1Sahledf diséilell t he

. id hed

wth Er2o (TR ThetRuldh B b Bdont iy by mi BB kytle D00 SR

was aci di¥ i éa Ewmm%hemde(wcawmé%@éwv o 204n1; of 5% dextyose Werand

extract ed w (DEWLHCkEatenous or thivdmuseuing ijectionl THEdBagaky therehyditerndakd bl khiee d

(MySH) a”qﬁ. &3ty 9&1&:&9ts%9seéuﬁgﬁc@@&’oﬂ g%f:é’ﬁﬁq? biQ&éan% WERd Volurh&kfEn up I n
the s ute

CH202, and ol utjon wa anes ‘an concentrated Thi s
process was Higfesagednit ognethervplipe of DRYLIoF inieguiqn; of g megared doggraaybeadded i n yacuo at
65 Cto affap dxotltemmamdnefocmsppnsungd:e(dﬁg% iig3 bR Gr baglfbl INMRp @f@GonMriz, MeOH- d4)
8 8.28 (ﬂ)ar réaygrmecém_ﬁgfusms?ged\l I11il WO 01/17959 -PCT/ USO0/ 24514 8.21 (d, J,
= 1.7 Hz, H), . (narrow m 1H) 7.48 (dd, J = 8.5, 7.3 Hz, 1 H), 7.30
(dd, J = 949Hz|H)691(d J86Hz,2H)672(dJ86H22H),656d, J=
7.3Hz, 1 H), 6.44 (d, J = 8.5 Hz, 1ExXamgle22(t , J=6. 6Hz, 2H), 3. 31-3.4 1 H),
3.02(t,J:6.6 Hz, 2 H, 2.97 (dd, J = 13.6, 6.5 Hz, 1 H, 2.87 (s,
H, 2.77 (dd, J 13. 6 8.9,,Hz, | H, 52.71 (dd, J = 15.6, 6.4 Hz,
2.62 (dd, J ¥ 2 LBl H; Ms (ES) me 392 (M+ H+ Anal.
for C23HBBN303.0.1 H2O C, ' 70. 25; H, 6.46; N, 10.68. Found: C,

A capsule for oral administration is prepared by mixing and milling 50 mg of the

— -

3

1 H,
Cal cd

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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70.32; H, 6.50; N, 10.32. Exarrple 10 10 Preparatlon of
(S)-3-(pyridin-3-yl)-4-14-1f2-(5.6.7.8-tetrahvdro-1. 8- napht hyri di n- 2-

yl ) et hoxyl pbenvl | but anoi ¢ acid (a) Ethyl

(S)-3- (pyMNATHIy|)-4-[4-[2-(5,6, 7, 8- { &y ahydro- 1, 8- nagftiPPAsH: 2-

. yi ) et hoxy] phenyl ] but anoat e Di i sopr gﬁﬁz%lz}odi carboxylate (0.41 nL, 2.1

nmol e) was added dropwi se to a solution of ethyl :

sl 1 di n-3-yl) but anoat e*{500 ngy, 1.75 mmol e),

- 2-(5,6,7,8-tetrahy -napht hyri di n-2-yl)-1-ethanol (374 ng, 2.1 mole),
and tri phenyl phosphi ne (551 mg, 2.1 mmole) in anhydrous THE (8 nL) at RT.

After 185hr the Z6blethrdaladminggatipo ixperparedbeadixingoind grenulxisg Wwgvas f | ash

chromat ogr aplRe, 95b &ﬂcaauﬂ%mfaéeq&ﬁ{mmatw .hgmn@&ntpbﬁm P dnipid 1Bt OAC) to

afford the tjtl ou as an, ojl 400 MHz, CDCl 3)
8 8.43 (dd, wﬁha“?oﬁgerﬁ)‘f %l‘ﬁ; T% 1%18“8‘3%? sgreengd, drigd, Q“’ﬁ?w“fl , 7.41 (narrow
m | H), 7. 4akck Gahg tdc andB. 1l stebriBadid; pndjs:ompi)essecfmfwa tédet. J = 7.3 Hz, | H), 6.90

(d,J:86H22H)676(dJ86H22H) 44(dJ73H21H)
45(brs,1H)421 25 J= 7.0 Hz, I—}i)’393-408(m2H),331-3.45
(m 3 H)“,) 99 ('{he above descriptiop fullz dpﬁloseg ogego make and use the present invention

(dd, J=13. 7, ﬁo\%ﬁ:, fhklpregentin(ettionis Aat livhitdd B ke padtitulad.cfbodiMentOdesdtibed) , 259(dd, J =
156 9.0 ﬁﬁabtoe, o s o b sl i bhope 3 s o 3 H 7 M
(S)-3-(Pyri 'ﬁﬂssT'gﬂ Vpriops F:iew%(tsmm?lseate@f fngiother prblicationsyighi e ite] n- 2-

yl') et hoxy] pheeiy bdniprisenieistateaf thel atk afid dké incdmddrdted Horetrl by réefeendgapiheyghwas added to
a sol uti;gn @y gétlpaﬁh (S)-3-(pyridin-3-

yl)-4-[4-(2- (g , 8-tetrahydro-1, 8-napht hyri di n-2-yl ) et hoxyJphenyl ] but anoa

te (572 ny, 1. 28 rrrml e) in THF/H20 (8 nL), and the m xture was heated at
50 C. After 18 hr, the 35 reaction was cooled to RT and acidified to pH 6.0
with 10% HCI. The precipitated solid was collected by suction filtration,
washed with H2O, and dried in vacuo to afford the title conpound (414 ny,
77%: 1H NVR (400 MHz, MeOH-d4) 8 8.28 (dd, J = 4.9, 1.4 Hz, | -60 WO
01117959 PCTI US00/ 24514 H, 8.21

(d,.1=1.8Hz, I H, 7.68(d, J=8. 0Hz,1H),7.25-7.27 (m 2 H,
Hz,2H),6.71 (d, J =8.6 H, 2 H, 6.53 (d J = 7.3 Hz,
(m 2H, 3.30- 3.45 (m 3 H, 2.90 - 3.05 (m 3 H,
2.68 (dd, J =15.2, 6.7 Hz, 1 H, 2.58 (dd J =.15. 2,
1.97 (m 2 H,; M5 (ES) W 418 (M+ H)+. Anal.

6.91 (d, J = 8.6
| H), 4.08 - 4.22
2.70 - 2.85 (m 3 H),
8.5 Hz, 1 H), 1.80 -
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5 Calcd for CH2N3(3.0.25 H2G C, 71.15; H, 6.57; N, 9.96.. Found: C, 71.11;
H 6.66; N, 9.82. Exanple 11 10 Parenteral Dosage Unit Conposition A
preparation which contains 20 ng of the conpound of Exanple | as a sterile
dry powdewo@nmpsepared as follows: 20 ng of the conpounBCTASWN24316| ved in
15 nmL of di swhidisdhimsss:er. The solution is filtered under sterile
conditions into a 25 nL multi-dose anpoule 15 and |yophilized. The powder
is reconstituted by addition of 20 nL of 5% dextrose in water (D5W for
i ntravenous or idtranﬁ%@ﬁ?ﬁwdﬂﬁP@ESFdH“mFHS dosage is thereby deternined by.
the injection volune. Subsequent dilution nay be nmade by addition of a
nmet ered vol une of thigd—¢ nit to anot her volunme of D5Wfor injection,
or a netered dose may be ado: ®t her mechani sm f or di spensing the
drug, as in a bottle or bag p i bHaron or 20 other
i njectionsginfusion system Exaf f Dosage Uni {g) Conposi tion 25 A
capsul e for ogal adm nistration is prepared by m xi ng and mlling 50 ng of
the conpouny ‘Exanple’l with 75 ng of lactose and 5 ng of nagnesi um
stearate. The ré§u$HﬂﬂgApoder is screened and filled into a hard gelatin
capsule. -61 WO G®3d7959 PGI/USOQ 24514 Exanple 13 Oral Dosage Unit Com
o5~ it{on 5 Atablet fos oral adm nistration i sHrepared by m xi ng and

oo, _A8aof cal ci R %ﬂyd“ate and 50
ng of the conpound D | with a 10% g¢l atifp soljuti on. The wet
granul es are screened, drised ixed with 10 5 ng talc and 3 ny
stearic acid; and conpressed into. a tableet. 10 The above description fully
di scl osego hoyy atpRariiidéaricalthctepfible Bt tsr@BeNt i nvention. However, the present
invention is not limted to the particul ar enbodi nents described
her ei nabove, but includes all nodifications thereof wthin the scope of the
following clainm? Thé cpmpound accerding focipinad lﬂﬂhlflb%rlﬁal s, patents and ot her
publications which are cited herein conprises the state of the art and are

i ncor por at ed herei nChy reference as though 15 fully set forth. -62
F CH CF
; Y Y’
15
"N NN NN
P2 = %2
75 W} \f
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WO 01/17959 PCT/ US00124514 What is clainmed is: |. A conpound according to
formula (1): Fe-OCOZH 5 (1) wherein: R.is Het- or Ar, R2is HH
CH'O"'"*N (CH2)2 N or 10 or a pharnmaceutically acceptable salt thereof. 2. A
conpound aasevEewg to claiml in which Rl is: Fs F CH3 RCAZUSMR4SM S ~N Y Y
15 OCH3 | in wbid R’ Qyl4hlkyl@ndR" ibpliRtyl, Bengy1 @ ~OR,QF3; or R'agBR"axe jpined fo j i | 11 i
11T * C L forhlbindotphblinyl ig0 01/ 17959 PGI/ US00J24514 in which R is O 4al kyl
.and R' is phenyl, 'benzyl or -CH2CF3; or Wand R' are joined to forma
nmor pholinyl ring. 3. A conpound according to claiml| in which R2 is:

3. A compound according to claim 1 in which R? is:
5
Nei_N__(CHy
cHy” | X 2
Z

4. A compound according to claim 1 in which R2 is:

H

N l N\ (CHy)),—™

Z
10 .

5. A compound which is:

()-4-[4-[2-[6-(methylamino)pyridin-2-yl]-1-ethoxy]phenyl]-3-[4-
(trifluoromethyl)phenyl]butancic acid;
15 (1)-4-[4-[2-[6-(methylamino)pyridin-2-yl]- 1-ethoxy]lphenyl]-3-[4-[(N-methyl-N-
phenylamino)carbonyl]-1,3-oxazol-2-yl]butanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-y1}-1-ethoxylphenyl]-3-[4-[(morpholin-4-
yl)carbonyl}- 1,3-0xazol-2-yl]butanoic acid;
(1)-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-oxazol-2-ylJbutanoic acid;
(£)-4-[4-[2-[6-(methylamino)pyridin-2-yl}-1-ethoxy]phenyl]-3-[4-
(trifluoromethyDthiazol-2-yllbutanoic 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-
yDethoxy]phenylJbutanoic acid;
(£)-4-(4-[2-[6-(methylamino)pyridin-2-yl]lethoxy]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-
yDethoxy]lphenyl]butanoic acid;

R T



CH-N (CH2)2 4. A conpound according to claim1 in which R2 is: HW,
0 5. A conpound which is:
2-

-4 6- (et hyl am no) pyri di n- 2-yl ] - 1- et hoxy] phenyl

H
CH2)2 1
)-4-[4-] i ledsbid
trifl uor ON@ONY®Shenyl | but anoi ¢ acid; 15 (t)-4-(4-[2 = FCT/US0024514
6- ( et hyl an mphapyaceutically Accgpthbld sabtthemrf/ ] phenyl ] -3-[4-[ (N met hyl - N-
henyl am no) car bonyl ] - 1, 3- oxazol - 2-yL] but anoi ¢ aci d;
t)-4-[4[2-[6-(met hyl ami no) pyri di n-2-yl]-1-ethoxy] phenyl]-3-[4[ (norpholin-4
yl ) carbonyl ] -1, 3%0xazd pbagpmtﬁaltcaﬁaqsgmakpm COMPrises acompouml accorJlmét(o .
() -4-[ 4-[ 2- [afty ¢neef diating bHS and pharnthicentidally hdceptable dagier ] phenyl |- 3- (4-[[ N
methyl - Ny 20 (2,2, 2-trifluoroethyl)am no] carbonyl]-1, 3-oxazol - 2-yl ] but anoi e
acid; ()-4-[4-[2-[6-(nethylam no)pyridin-2-yl]-1-ethox henyl ] -3-[ 4-
(trifluoromet hyl-Jt hi a%8haracgutical omprsition ¥hich comprises a °°mP°¥l"P acco “‘A to
() - 4- [ 4( 2- [ Glafmttah ydtmeoplastoagent and e phatya¢eutically ivospydbfzivemigt. | - 3- ( 3- net hyl t hi azol
-2- yl)butanoic acid; 25.

S)-3-(3-fl h - - -
§,| g o hgxy] p‘;gfn;rfggty'a ohbrrateqical Compasition ScE IR Sl & whera the Y"1 41 -2
(+)) - 4- (W [ 2niireoglavtid dpgitastopoeeca/ariciplatn?- y| | et hoxy] phenyl ] - 3- (pyri di n-3-yl ) bu
tanoi c acid,

(9)-402- [6- (e byl agtpo) pyti ) o 2 il ShAO RS I Lo dnd LGS 31 butan
(S)-3-(pyri dlaim B-ay inhibitprbf péhe (&Spiptich 48d b phiarradesuticdly be@ptablptartiey.r i di n- 2- -
yl ) et hoxy] phenyl ] butanoic acid; - 64 - 1L EE et rilb~t 11t ~~ 111 C

L WO 01/ 17959 PCT/USOO 24514  or a pharnmaceutically acceptable salt
t hereof .1%. A phéé'mc‘é&?&‘@%?“%%&fgﬁs%ﬂ”ﬁﬂiw?'é’ﬁ fsg'e"ga'&“& ound
accor di ng t oeceptonjis indieatestwhidhaomprisés Siministering poracsubiect iLneedthérbof aaccept abl e

carrier. compound according to claim 1.

11. A method of treating a disease state in which antagonism of the oyBs
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 rheurnatoid 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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5 .7. A pharnmaceutical conposition which conprises a conmpound according to
claim1, an antineoplastic agent .and a pharmaceutically acceptable carrier.
8. The pharmaceutical conposition according to claim6 wherein the 10
ant i neopl agbbgi7egent i s topotecan or cisplatin. 9. A pharCEUs0R4EA
. conposi tion whi Cle. COIMAE mER6d Rcq@ifPRRiin LW fartifeophbtitiagentis an i nhi bi t or
of bone resor ciaggrc‘rgp 2 phar maceutically acceptable carrier. 15 10. A
‘met hod of treating a 3fs'ea,s-g state in which antaggni smof the owB3
receptor is indicated which conprises administering to a subject in need
é hereof a conpoimd &Cﬁahdﬁdlﬂeitiﬁg&e?b&bﬁs-or%ié:itﬁg%ﬁeh&éw&hhqw&gg a .
i sease gtate .. i aggni.sm of..the o recept qr. i.s indi cate
whi ch. c%np[acﬁgl_é@ e%ﬁl I'S (%err"?%qas'f%ménbén Gg?neac‘io %unﬁaé‘cecal%f 2‘? cg%l laand ?:'bnpound
accor di ng t énhibjterjofpane repoxption. net hod of treating ost eoporosi s which conprises
adm nistering to a subject in need thereof a conpound according to claim
1. 25 13. A neth for inhihbitin ngi_ oge LS, .t r.growth or tunor
metastasis whic ‘corr‘dr[)?ol-m o8 A r?f%gg?%]yit%%&?%'%s lstﬁléj%e)rcutsgaisr? need thereof a
conpound ac®6dieAmedtto claim 1. 30 14. A nethod of treating
at herosqgberosis, restenosis or rheumatoid arthritis which conprises
adm nistering to subject .in nee er.eof coppound .accarding to claim
1. 15. A nethod })9? iﬁﬁ"f ?etolfﬁff pﬁ‘r’r%r&g’?(f)w}%hm?_SC%HEOr!r?)?l?“sng@"g'&m ni stering 35
st epwi se or "Rpfisraefamedicyngst fonths seatraentofiisoaserdn wbichppgopismef ¢ ai m | and an
ant i neopl as i, 8 re@p6rit indicaréd. | [ "1 11" 11" 1"11 - 65 - CL MILI" 1" 1L 111 I |
WO 01/ 17959 PCTI USOQ 24514 16. The nethod according to claim15 wherein
the antineoplastic agent is topotecan or cisplatin. 17. A method of
treating3ost eopotsi sThspseof g rempopgdpf his fermpla £B asgefipad i glaipy  inde 5
adm ni st er i Agnichpe\dbfaenedicarndht foRhe tréatrhent Gfdisedad ih Mhich amtapshien Bfthaccor di ng to

claim1 and a%@re&ﬂ(ﬂh@nﬁ&te&?f bone resorption.

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.

* [+ L M H3 *
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18. A compound according to any one of clains | to 5 for use as a
medi canent. 10 19. The use of a conpound of the fornula (I) as defined in
claiml1l in the manufacture of a medicanent for the treatnent of diseases

in which aMeayyd¥sm of the 00 3 receptor is indicated. PREURY. se of a

conpound of the #6r mFhg uge|of a compewrd;ofi the farmula (D asdefinegdin ¢lgim 1 apdipif act ure of a
medi canment i:mibubmw:ke@argmtm Ok ndhFRATET a mddidkhdabfontht agmmenson of the a. .85

receptor is indica use compound .of the fornula (1) as
defined in gfmlpmﬂé'gﬁh’fs%e °°'?E"artr'é"r‘lﬁrffgrcsfe re o %gha" i'cament for the treatnent -

of osteoporosis. 22. The use of a conpound of the fornula (1) as defined |n
claiml in the manufacture of a nedicanent for the inhibition of

angi ogenesi s, tunor growh or tunor netastasis. 25 23. The use of a
conmpound of the formula (1) as defined in claiml in the mnmanufacture of a
medi canment for the treatnment of atherosclerosis, restenosis or rheunatoid
arthritis. 30 24. The use of a conpound of the fornula (I) as defined in
claiml and an antineoplastic agent in the manufacture of a medi canent for
the inhibition of tunor growmh in physical conbination or for stepw se
adm ni stration. 25. The use according to claim 24 wherein the

anti neopl astic agent is topotecan 35 or cisplatin. 111111111111111111
1111 111111 -66- * CL MS WO 01/17959 PCT/ US00/ 24514 26. The use of a
conmpound of the formula (1) as defined in claiml and an inhibitor of bone
resorption in the manufacture of a medi canent for the treatnent of

ost eoporosi s in physical conbination or for stepw se adm nistration.
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