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CARBOXYLI C ACI DS AS PPAR MODULATORS Background of The

w0 rveond2iem This invention relates to al pha sulbsEt/iBaoEm01159

carboxylic acids that nodulate 5 the activities of
per oxi some proliferator-activated qyeceptor (PPAR),
preferably two or nore of PPAR-a, PPAR-S, or PPAR-vy,
enabling themto be useful in nodulation of blood

gl ucose and the increase of insulin sensitivity in
mammal s. Thi s invention also relates to treat nent of
PPAR r el at ed ALPHAISYBS? RE COAG A

dysli pi dem a, obesity and i ngg@( ‘ Qf%d,l,\fe‘ﬁ}[o ers. 10

I
grer)g)[:()l E?méopr gutl Shahed, fon rﬁ' re%?aa %éé%s&&é? g?réca(yl[c aclds that modulate

r odent s e!hP eFttV't'eﬁ %frP&tOPﬂéomqwléea@@fsactrvate# FasepierABPAR)dpreferably two
nunber of breyaé biPFARCK, PRARD, dp @PAR, $A4BASY théh 1o/ Usef@iSn modulatlon

concom t an&f b‘lo%? gﬁ%%g %nd tﬁ B\Qrgase%?lﬂ?um L%aﬁ lty( R\enrmorr)l(nlla s Ia)lff‘ invention

to netaboliz
the enzyn®¥® reges rt@d"‘?a&‘e"f H’é W’\ﬁ(l'ﬂ%{?q cﬂ‘F°E~*?E§I eSUCh as diabetes,
Chemi cal s dystigidechiaclobesitytanii sfiagninaetpy disoededs5 t he fi brate

class q§ hypol i frgleomb ‘brdﬂ(e*éﬂ:% ar@%r&h&brglﬁlsdlve?%?gr%up o& compounds

pht hal at e sticiz

Toxi col . %q’i “g'gn 63‘5‘3@‘?&" Q‘bé‘i\{’s% seg?lv'ed’ﬂf'?f'lcl"?cé?aﬁ?sl ’Bﬁhe size and
can al so beuneber efiheeatc Byd ignatpetexsomes. phyeli aslcorsiomiidnt increases in the
factors suedpacty ofipdidx@Bmésifo nbitBblize Ry adiddl vik increased expression of the

acclimti Zéﬂz ,9 'feﬁ b%t?tthe ﬁxﬁaﬁﬁ%éﬁm%ﬁgnm%d? ¥\|s group are

per oxi sone ratars rﬁg
ef fect 4° vvag’ Fﬂb@fﬁ desg 95\ YRqiRiderhie (fruos.i 'E&?q"{?ﬁ Y Rhthg@iepriasticizers
of the nuc(Reddy andd.ewenicCnitoeeplosicols s (1a8d))y Perotisonatpediferation

by these cgprbisodlelidited B HBEry 3N physbiSddal fact&létsUJheas a hlgh-fat diet and
347- 645- 650|¢$ 19 a)n)_at' Thi's receptor, termed PPAR

subsequentfy P5 be activated by a vari et y, of
medi um and | ong‘f‘%mm*P tha tnpeghagismawhetehy) perexisogte) nrelfesatess exert their
expr esgo onpleibtrdphefaan@ss prouadivy ghe idntifaton-dEa nébell FRe nuciear

and hydr at ﬁéﬁon?eﬁe%%w el ngéav{tﬁd“%yytﬁé’s% h&ﬂ&ﬂlJ @sqergaqurand Green,

per oxi somal a-oxi datio
cyt ochr one VU0 347445650 {199Q)), Thig ireserteripAmasBRAR e, was subsequently
PPAR- a act shoatas bé actingted byds vavietylwy medird iand) Iohg-chiaid/¥atty acids and to

sequence e Ltﬁrm?artg §xpres§|§1r e &ﬁés@ﬁkmﬁﬁat%ﬁ lcoh\ %&ﬁés@ rall:-]d hydratase-

r espong

ot OE XUTUTRITRs (erihes BRyiRg FPSEARERLL o cefaD. 35 wel as rabb
act i vat ed 939009'&061#?45%%6%13@ aegihydoxyasee Kliewer, et

al ., Nature, 358rARId aétidtes FBREptiorCRAbiMdNY toeleﬁ'sequence elements,

Erelolcer Nat l rrPAé(:da pel'gmsor&%\% Plbjesra%ﬂ'crg%’onsg e%meé%%gﬁgs% terodimer with
2164 ( 1993)“8 fwylﬁra(rfecqstor .dihe retizeid X recgptor3s activated by 89 yetinoic acid

and Lewson, (seé Kedwer, elNall, Natere, 358551-B31980)1 Gedrdg. 2ot L., o, Acad.
the PPAR ag EP&%&@ZW 4%4&@%9@? Ke,fet lptVght ﬁﬂc msﬂ ARG %% 584 R0:2160-

proliferatgrs an I's retrnoic acid I n

ret
DrG ot ty 3151553 Moyl o CohBRAEACE 41452 it Livg. o . Nature
conver ge i A55:35@360t(1999)).| Binted theePrRAR-RXRN co@plax eat [be activated by

di scovery aéroﬁgae.a FRolifeRélers tan@rBrab-cik saﬁ&e (%6id Ofhe REMNGidNahd Eratty acid
g SZ? i aI gen% agugq’ Féa}]f}%a% ?re gt)een g c%f\ve eqa in mc@ﬁa ng ﬁé‘ﬁﬁ%gbag,ﬁ

receptor shows ainesthe é\s@l?fy Bhf’ﬁ’/’eﬂm agditignplsisqferms of PPAR have been
expr essi ONideAtiicd, e.g., PPAR-5, or PPAR-y, which are spatially differentially expressed.

Each PPAR receptor shows a different pattern of tissue expression, and
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activation by structurally diverse conpounds. PPAR-y,

wo 4ioysance, s expressed nost abundant |y i PCEIB2p@IHO1159
tissue and at |l ower levels in skeletal nuscle, heart,
liver, intestine, kidney, vascul ap_-endothelial and
snmooth muscle cells as well as nmacrophages. Two
i soforms of PPAR-y exist, identified as yl and y2, 5
respectiv (g PPAR- madl ates adi pocyte signal |i n%
lipid stordf§encesipa 'éﬁ"°" R st rafhs diyerse, fopeoiags. FR ARy fainstance,
to date suppgraressedmoy @hwidasly dm adiprae tifEdRng at pwehievels in skeletal

primary, amsbcleSielRMer,lifidsticy) quney 'W&c%@“éﬁf:théli@f&@%mooth muscle cells
medi ati ng the i nsul i sensbmQt one

of anti di abe¥d@sJaipnages 'Fﬁf%[gaﬂa%’wg” E’“sﬁ 'gﬁ"Bff?@?s  and 1,
-I'n a nonhotrhwredjveint iIPPABImediatdsi radipooyte Bibmﬂmp.y ligidnbterage, and fat
new and eshaklolisi) eéindeﬂcq gathéted é%#e%@d%ﬁ‘t MBF &a?ﬁﬁA&?—y is the

still consi deregwt non-uni form an ven limt

ef f ect i verfEQgry e&W%E‘FWén’E@?“B? ta[?F%ﬂ“e‘gﬂW te dprutin gensitizing
t her api es astn dhend dlass ef@utidiabetic agentst the lhézeiidine 24 {diopesor  or
l'imted glycem|ga@mandtiertpeutid br d&ﬁ@hatﬂﬂﬁie%ﬁ} G&Whéﬂh@%stabhshed

due t o10 gbqﬁ %ﬁ@o‘ia%gtlc 1g§|4tsd gre %fnf coﬁséered to %g’vee nSc’)n gﬁiforr?J gndc even limited

i nclude e

conpl i cati ﬁfﬁ’é‘“’e’ﬁé’r T'}? aW&@essrﬁip@g P'W@h?t'a thegapigp snay e dimited, in
i n sone 15pagaticcaust sf doarkar Mrgited glyéedridydohtrot @8 poolvpdtitM ictpliancd due to
substi tut e\%agﬂe&uﬁgélg@eﬁeﬁgnﬁ%m eﬁ?éts""iﬁ&hgﬁ%dm welaht gain, or even

gastrointestinal disconfort. %/
gain, and THeSEHES c8'5§'§§'°"she5%{t'%"8 thyPodySeria ijophserved in some
i nked1% o Ratients thingisulfonylurpasn Metfominea tshibsiitutsld kiguasid, cén cause

di one ant i dkrhe& bidCgaatftitdstinal dig2biRoR Akihah), dabrRs, ARIGhtURInhd in some
two or or &s f %pgg)am Q\\ése be%g WL@? tto ttfé a%%mg\ion QP iome thiazolidine 2,4

generally only

20 gl yceni ForEARtifahetc %lg“t%t Pé@‘ﬂ'l‘at"m ?P@Pk“ﬁ"@ “H° ﬁ%@e‘ef"b?‘e above
ant i di abetagentagerbmmémiaut dereraiypnlg derdds ne dncréMieAtR- Bnpeotéments in
PPAR- yo@Ct dipeahic@bntdhi ch shoul d Iead to the discovery

of efficacious Iuct and tr qyce deloﬁ&) ng

drugs that hav é‘\s%r &% ‘ES'F &l P?fld PrigniqakeYc, 395RtH AL dispjay combined
type 2 di affARe aathbPAReadtivatiorhwhithcshoyle thad tacth¢ idiseovery of efficacious

i mpai red gdlubeasndilytdriadiR@ering dRgs Asthbied YréR potSHtANCBEreatment of
hyoertri gl %ﬁeeﬁ'dgggﬂesa rﬁpﬂé %eta%gﬁsé Fl&fgme glémm;;a}/rfcpglucolgg tolerance,

| nvent i on resent | NVentl on
conmpoufitis 'B?“'“P:E?F'ﬁtﬁ’l‘%’“d‘Y‘)e”"g'WQe"de’QaRB""F@*’?%"Y) or a
phar maceuti cal | y accept abl e s3ummaqgrof Stw tovehient her eof

wherei n: 30 Ri ngeRlebsht .amﬂJa?p%fa&onvaeoMouA&)ofﬁ@mgnﬁd

heterocyclyl; R is H, halo,
(C1- C6) al koxy, CN, CF3, OCF3| -Q S@ (Cl C8) al kyl

-0 S02- (CR' R12), (C6-Cl0)aryl,
-(CR'R12), (C3-C10) cycl oal kyl - CR'
12 ( R), (C3-C10)cycl oal kyl -(CR RJ
- (CRL1R1) (Cs- Clo)aryl - (CR'R1) t ®°
- (CR11R1) t ( Co- Ghaprdrmidcedticaly BedptibidBalt or solvate thereof, wherein:

r{CR11 12 11

30 Ring Q is (Cs-Cio)ary! or (4-10)-membered heterocyclyl;
R' is H, halo, (Ci-Ce)alkyl, (Ci-Cs)alkoxy, CN, CF; -O-CFs,
-0-S0,-(C4-Co)alkyl, -0-S0,~(CR"'R™)(Ce-Cio)aryl,

-(CR"'R'3)(C4-C1o)cycloalkyl-(CR''R"™), -(CR''R')(Cs-Co)cycloalkyl-(CR''R')-O-
-(CR"R")(Cs-Cro)any-(CR""R™),  -(CR"'R™)(Ce-Cyo)ary-(CR"'R')-0-,
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-(CR11R12)t-(4-10)-nmenbered heterocyclyl-(CR1L1R12)t,

W®2004/02RISLR12) , - (4- 10) - nenber ed PCT/IB2004/001159

heterocyclyl - (CR'R12),-0O; wherein the ring carbon

atoms of R are optionally sub3tituted by 1 to 3 R13
groups; and the ring nitrogen atons of R are
optionally substituted by 1 to 3 (C1-C8)alkyl; 5 R is
H, C(R% (@BRERRY4-10)- &%ﬁzhetei%é}%m%ﬁ‘)‘ﬁ?ﬁ' 0al kyERVR™) -(4-10)-
- CruLREYPs TP eRehBEk s Rr apgep s o sreen sl e
-(CR11 T3° 1OFORE e t SPEEY 'S, M9 LaPn, #UPs i

t he car BEII‘?"a"éitSB‘?Fﬁwt?ﬂ bRt B"sprubs Apd the riag pieden gtomd ob' are
1 to 3 Bitidngly culpstute@ Bl foBGCLCHkyiNi t rogen atons of R2

are gptional Ry qubgti Eé‘tce)QIkﬁy J(CIQ qa ﬁ-(éq%m)%o%' ?yl X ,Ban

is seleéqed fromt Joup consi s

Art-Ar2 11!%“'#57° B‘Sq )37 10y membege d‘eF? ocycif: apd whesgin "Rff’bm
R12 R7 BRmsRfR ard offonaly sul@ituted an i to RRY7 ghoupt and the [riFR{ Bitrogen
AC RN B@msD) RzJEQe E@aaa@famstﬁétéd?m tdSHO)-Co)kyl;- SO2-; Y" is

NR1O or - 0- |5 saicgedir]oméﬁe gAOUp consgnng%is . and t ar €

|ndependently each n is
mdependently)o 1, 2 3,R4or gf, e c k |s R®

|ndependently 1, 2, or 3; eac e
i ndependently 0, 1, 2, or 3; each j |s 1, or 2;

Each R4 is -(CR11R12) "_, _(CR11R12), SWCRIRRI2)g,
- (CRL1R12) n- NRlO-,, (CR11R12) "NR10 (CR11R12)r
- (CR11R12) - ®( CREIRR _ABRLAS R1 RilR 12
)n-, -(CRU R12)n O(CRll R12) (CRll
R11 R12
o) R*——Ar* R®
: and
R17

_/ RM
&2 L
L g N—7 © R
o X

10 R% 0——R? :
Y is -(C=0)- or -SO,-;
Y is NR" or —0O-;
pis0, 1, 0r2;
each q, r, and t are independently 0, 1, 2, 3, 4, or 5;
15 each n is independently 0, 1, 2, 3, or 4;

each k is independently 1, 2, or 3;
each m and s are independently 0, 1, 2, or 3;
eachjis 0, 1, or2;
Each R* is HCR"R"),, -(CR"R™),-S-(CR''R'),,, ~(CR''R")-NR'’-,
20 -(CR"R'),-NR"-(CR"'R"™).-O-, -(CR"'R"),-0-(CR"'R'%),-NR"’-,
-(CR“R12)n-0-(CR“R12)n-, -(CR"R12)n-0-(CR"R12)k-0-(CR"R’2)n-,
-(CR"R"),-CR"'=CR"*-(CR"'R"?)y-, or -CH=CH-(CR"'R")-0~(CH2)n~;



( )~O(CR -(CR11R1),; CR'=CR12-(CR11R12),; |,
or - CH=CH (CR11R12)- O (CH2),; ; WO 2004/092145

weFDDANBAE04/ 001159 -4 Each R5 is a bond or- ( QRCRIE2)eW001159
Z-(CR11R 2)5i wherein Zis -CR'R12-, -O -NR (a-, or
-S(Oj-; Bach RBis -(CO-OH, -(&O-AV',
-(CO-(CLl-C8)al kyl, -(CO-0O(C1-Co)alkyl,
-(C=0 - NR1OR11, -(C=O-NR 0-S2-R', -S02-NH-R 0O, 5
- NH SO2- R10, -(C=0 :NH C=N, ar,, a-ormula:._ O _ s
N-\ NH// ~ °R|)R 'f)a;b°’81r°'F&l5I B?E‘I:%%Raﬁk {Rergl} 26 0K ™%, -0-
cation or aMmRiT-ker-$®@%: earth metal cation; Each R7 and
R?CiRili gggfezdeeddwy IR? I(Gl- C&%@b-b?l, {CAo)@N'al kagy0)-(Cr-Cealkyl,
- A 0] 105 {1 - 10 1 10
R12) 1( O6- cfg)é??ﬁ@“’%@n%)“ﬁ &tcgjl“cls)%’rNyFT R gSONHRE
- (CR11RE2) tNHSQaR - n€rBEiid-G=Neor Brige péarppiaior
-(CR11R12)t (4-10) - nenbegred heterocyclyl-O; O R7 and
R8 may optionally b ken together with the carbon to
which they are attfach 9', to forrm—ak (C3-C10) cycl oal kyl
or a (3-1 0)-ne et erec ylY Each of Art, Ar2,

Ara, and Ar4 represerts (C63CIOMRfY! or
(5-10) - renbered 15 hé& eroeycl yl ; Hwherein the ring

carbon atons of Me@Gh alRdii nfbal catiéH e .an Akaline e kA cab?
OB ST L SR 0] T IR, comon
cont ai ni ng <ER" RO ekl omSRIR wbeFalnbe “ORReFECaHO-
or di f fier encRERT) WM0)aeneed s e hetebedylf r am - -(BRPRBA3-10)-membered
0, and S( O}, &lnj is 0, 1, or 2, with the
provi so t hé?te?ﬁv%@{'j-h does not 20 contain two adj acent ,
D or ' 00 at onP" Rl STy spibnp e 8D Seubtit B SRS to whin
ring A noitheyprezgttacheploifarmal(CsCoeroloaiky ertad@d1@)ymembered Beterocyclyl;
R73 groups; R9 igch(dEhr GRJ 2rkyd At lefrBsdRb AL € HaryCaiQ3-a0)Hembered
oL (CTRELAMAAE AR B9 b FRFURY o AL e
groups ar @PUAIHYsHRstivted b 1R R ¢Ps gr oups
i ndependent | y s@&ing@tregtedents i 3; § GRS I8 Z-mgiNBk&Ring aplionally containing 1
- g % ?1 R?Z? Wpétgga'tgﬁ% ﬁl«ég%&g)ﬂ% the same o& dg‘fererl% a8c_i wglﬁra are selected from -
aher 61 n_t ha g e ot S uneiis &Tcpr, biine i g e does o
t he f or28goicanjaig eadiacent @ or IO alomalany wheigin the carbertatemy ¢f the ring A
(1ct1006§) ;elli riﬂiiéil,lg?ébptia&%y imeligﬁiﬂa&_yartces kﬁgﬁmrderét ly Hor

- VAR 9 A 1F Q117 YVieBHa12y 4 10y

rRAE R, {r?yl ( g?lh .(gar‘?—%bf,%yﬂto YRR ™) (4:10)- membered

(C1-C8)al kyl, hydroxy, “or - -
sel ected f rt@fﬁqqycly(, @Tgr@e)t is) np&gpendg { -2Fa 4, or 5, wherein said R” groups
- S02NR15R1 Gare substituted with 1 to 3 groups independently selected from -(CR''R'3),NR'R",

25 -(CR'R')NR™(Ci-Ce)alkanoyl, -(CR"R™),O(CR""R)R™, and -(CR""R™*)R"; and
wherein the heterocyclyl, aryl and alkyl moieties of the foregoing groups are
optionally substituted with 1 to 3 R' groups;

R® and R" are independently H or (C,-Co)alkyl;
R"" and R" are independently H, (C1-Cq)alkyl, hydroxy, or (C;-Ce)alkoxy;

30 R'%is selected from H, (C1-Ca)alkyl, -(C=0)-R", -SO,NR"R", or
-S(0);(C4-Ce)alkyl;

Each R"™ and R™ are independently selected from the group consisting of
halo, cyano, nitro, trifluoromethoxy, trifiluoromethyl, azido, hydroxy, (Cs-Ce)alkoxy,
(Cy-Cio)alkyl, (C2-Ce)alkenyl, (C,-Cealkynyl, -O-(CR''R')-O-(CR"'R"?),-, ~(C=0)-



-S(O; (C1-C6) al kyl; Each R13 and Rl13a are

i ndependently selected fromthe group consisting of
wdhalep92eysano, nitro, trifluoronethoxy, trifl uarcms2maon11s9

azi do, hydroxy, (Cl-C6)al koxy, (C1-C10)alkyl,

(C2- C6) al kenyl, (C2-C6)al kynyl-5-

-0 (CR11R12) k- O (CR'R12) -, -(C=O WD 2004/092145

PCT/ 1 B2004/ 001159 -5 R14, -(CO-OR15, -O(CO-R s

-NR s( RO - Reso)-0® s(G=-ofRR S .-NR™(C N NRJWé— fo)¥e !
(12 N28)12$ ]ijl NRER'S éb%ﬁ:?“’ “@ @%@Q? 0),(§ gélkyl oso2
R15- (CF8R12)NF(‘6§0<-:3 Br gxpﬁi“R“)((@F@mazw)t (4R R ) 4eiRbrembpred
het er ochetdrydyclyl- (CR'  R12) q( C=0) ( CRERPRZ)(CEGREFCIRY) &s30,0)aryl,

- (R %@)Qé)((‘c@) g 10{— rrenber ed heterocyclyl,
h t Yl ,
o o Oy R %&%3‘ %o)ifg’? it SORE B b Dy ppmbered
(CR' Riezerer3A8( CR'  R12)-(GRIR GSONERYR 2 )(@r@lo)aryl, and

Og C;? 5}2&@‘?@3‘(@@@2&(@40%%@%%@?@&1 2& QG:)@ l:aaLon atoms
t?fg(he ﬁ&eroc clﬁlrgmes o{:trgl?or%ﬂpma% ar}é IJt' Fﬂrc?ug?] griel cgy?crdlly

of the Tore are o
subd® i tmbéttsuw W am ok Q) wyetyrAndithe alkhgalkeny. akyoyl aryl and
al keny| hetexbdgytiayoietieroy ihe fonsdoindRY @ndR Fatdups armbmbmaa;ssmétituted

the forggo Jngo aléu@[mer@-%e nHéhtly s%regle@m(fn'prﬁ?lkh ﬁno nitro,

SUbStItUE substituents I n

sel ect ¥ ‘f°f°6'?ﬁ"}‘f I H'%U%W"V ni?FfY, “ORri St | HYTS )°R15
trifluoroi@EOnBRy NBSCAO)R™ ORESO)-NRER) MR, -NR™OR™, (C\-
-(CF9) - A, (CQCG()a@ceQI R1fz,-Ca)kphi( C=@RTHS,(C,-Co)aryl, and
- (C=0O - 3&,552%410 ﬁggn%(gsw&w?,&somcs (CL 15 C6)al kyl,

((CZCROBR%_Z) t (@c@m") gf |and §nds de@RdentIy selected from H, (C,-Cg)alkyl,
R12) t ( 4T(Ql®')’R ﬁ)[ewﬁas)a!ﬂ bret €CRIR/Y4y10)-memindnedreterociRiyh, 1 ezl ring
R16 is rm@emu @%L,%ﬁég%p eoaﬁhﬁ.an,x&asu@@d%thh 9x0 (=0)

ot & ocve%% and e b 4ng hew%wg]‘z%ﬁf(m fdgae AR Sng

het er oc €I greury raw ertianallyopubstitnted] wigh 4 utosd isuhstiteehtspindépepgently

gxo (= O}elf:&dlﬁbhﬁﬁa}’o c?dﬂud ﬁnﬁpﬁﬁ’@? tnfﬁbr)ﬁﬁ;g% Cknﬂuog:methgxy (C+-
et er 0OCUGLEL ¢ AE%,S};@ ? Erog&? gg( a an

R16 grousar SR Y f o 3

substi t uent sR ?ﬁ ey [-Q-(Crlarrlkychald. . Ofh Bet B O aino,

ni tre, - NR'Ring, wt’terelrlc any@f teetbbuetmentionied Isubstitoenist doowpijsing a CH;

(ClL- C81n?étﬂ?)5| GH ((Fr'e)th ?ok@ﬁﬁxethir(es:gro WREHGY ﬂ&flattached to a halo,

Pt 5o o 8 <R oSl hphef b5 . on o
wher ei nskﬁ’ﬁVU@F selested 3%‘0@%dtalooﬁ%§4)§'tubé@1rQ4i§é<ﬁ¥Ys-NHz -NH(C:-
conprl scpgkyd akdHBI((CLORIKpY,l ), CH2 (net hyl ene), or CH

g@)z”e) gr R%’Re %b%n? 6&%%@&@8&1@&0 cgmﬁoullﬂﬁ‘é & the Fatthuia |

group o atom opt10 bears
on sai d""@?’ﬁ'ﬁﬁ 'ﬁ substituent selected from hydr oxy,
hal o, (Cl-C4)alkyl, i(Cl-C4)al koxyé‘z st - NE C1-

c8) al kyl, ané - N( (CI=CET BRIy 7— ne 2nbodi ment ,
the invention relates to corrpounds of t}éor mul a |
wherein R3 is Rs R’ RS

In another embodiment, the invention relates to compounds of the Formula
| wherein R® is



A) R4 Arl-Ar2 Rs X R In another enbodi nent, the
invention relates to conpounds of the Fornula I
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RR4-Y-Y' Ara R5 R6 Rl11 R12 R7 RB Wthin this
enbodi nent, preferred -R 4 -Y-y-_.gare -(CR11R12
)n-O (CRL' R12)n(C -O-NRo - O-(CRLtR

12)n_NR 0-(C=0)-O-. In another enbodinment, the
invention relates to conpounds of the Fornul a 51

wherein R3 is '---'R4 R5YR6 A n anot tger

enbodi nent, the”i nventi. on ' rel at e C e

Formula | wherein R3 is RI7 D) R c)[gom C
H R6 ROa O R9 10 I n another enbodi nfe help nlgn

rel ates to conpounds of the FornmuR4 R%ereRn rinfQ

is selected fr he oupc stlng of. I ci, NL,)
~ N, N\-J N" M IL % & a'nri qrFr?fﬁrred ?NJ’" are
embodi nentCR ﬁe)nr%@@nﬂ bﬁCTQ?TNg‘t e® QR &hﬁt‘ﬁl MEEOHPO-t he
Formula 15 | whenowerenfBidinent the if@htion refatel-t&Bonaokints of the Formula
(Cl- C8)al kQkdteinRFR: -OCF3, -OSO2-(C1 C8)al kyl,
-0 SM2-(CR'R72)t (Cs-Cl10Q) aryl, or

- (CR11R12) 1( C6- S: o)aryl-O, wher el,n the _sring gearbon
atoms of R ar& optionalTy BupstiAfuted BN 30 3 R13
groups. In another enbddinent, the inventioQ rel ates
to conpounds of the Fornula I\ / , ON CN
wherein Ris H phenyl, 3 N W 2004/092

PCT/ 1 B2004/ 001159 -7 CH3 O CH3-SO2-NH F

In another embodiment, the invention relates to compounds of the Formula
| wherein R® is

0—R®,
10 In another embodiment, the invention relates to compounds of the Formula
| wherein ring Q is selected from the group consisting of

gy ‘)Ax)Q\NN\)(\_)(\ Wi

OO0 0000

In another embodiment, the invention relates to compounds of the Formula
15 | wherein R' is H, halo, (Cs-Cg)alkyl, (Cs-Cg)alkoxy, CF3, -O-CF,, -O-S0O,-(C:-
Cealkyl, -0-SO,~(CR''R™)(Ce-Cio)aryl, or -(CR''R™%)(Ce-C1p)aryl-O-, wherein the
ring carbon atoms of R are optionally substituted by 1 to 3 R* groups.
in another embodiment, the invention relates to compounds of the Formula

I wherein R? is H, phenyl, CHs



H3C-O and CH3 N=N In another enbodi nent, the

invention relates to conpounds of the Formula Rl Q R3
w®2do4mfasein said R2 is selected fromthe groupCT/IB2004/001159

consisting of CF3 OCF3 0-(Cl-C8)alkyl CF3 \ ( 1\ I

\ RBR3 333 OS®-(C1-C8)alkyl-76-(C6-C1 o) aryl

OS@2-(C6-C 1 oaryl RRRZIRICH3ZCH3 / S\\\ OO03
33INR1I7"N'RNR CH3 ONR3Z -NCH N/ R3 10 WO
2004/ 092145 PCT/1B2004/ 001159 -8 CH3-SO2-NH R3 H3 O
FC-ORB3f R3 HBCGCOR3 ~CF3 O/~ 3 CH3\ N}-R3 /CH3
NN~/ NR35 and In another errbodlmsnt h
invention relates to co unds of the F I
wher ei N RAcis—schiz-Np CH2- F =
-CH=CH CH2- O, or -CH2- -CHZO
O & @
and

N=N

e

In another embodiment, the invention relates to compounds of the Formula
R1

R3
5 |wherein said Rz/d)}— is selected from the group consisting of:

CF3 O- CF3 O- -(Cy- Ca)a!kw

SR

0O- 302 (C1-C8)a|kyl O- (Ce C10)ary| O- 802 (CG'C1o)aryl

©©©

CH, CH,

ot ot ol

CH,

10



10 I'n anot her enbodinent, the invention relates to
conpounds of the Fornmula | wherein R4 is -(CH2)"-;
wokmeredn4h i s i ndependently 0, 1, 2, or 3. |n BIOLE2004/001159
enbodi nent, the invention relates to conpounds of the
Formula | wherein R5 is a bond-er -(CR'R12),,,
Z-(CR'R12)g; wherein Zis -0-, -NRlGa-, or -S(Oj-;
wherein each mand s are independently 0, 1, 2, or 3;
and wherein j is 0, 1, 15 g n. anot her
enbodi ment, t legy, lnggpthAn % ogpounds of the
Formula | wherein IS a een - CH2-
-C(CH3))H, -C(OH)H, or C(O(Cl-%f}_}alkyl)l—l— In
anot her enbodi ment, the invention/Tél ates to conpounds
of the Fornula | vvhereln R6 is AC=O0-OH 20 In

of the F@-m J
is selected fnrs oup Gows
Na+ and K+. | n anot her enbodi nent ,
relates to corrpounds of the For mJI a |

and R8 i§, jxndep e8) al kyl |
( Cl- C8) al RGxy.C WO\2QY4 0 e BCT/ 1 B2004/ 3

anot her enbodi nent, the i nvention relates to conpounds
of the Formul g/~'? wherein each R7 and R8 are taken
toget her withOthe carbon to which they are attached

to forma nbered het erocycl yl t her '
enbodi e goOn relates to W@@@_R3
a 5 for ORlNR4Ar - Are- R5 Rs N=h(R8

Wthlnthls od| 'the invention relates to '
conpounds saNd___RArl Ar2- is selected fromthe
groupsconaﬁdi 88+~ CNN N===\ / \ -N1I0 N; CN-N ~

\NC]\IN~\NNNO<N1 N N; and N ;

In another embodiment, the invention relates to compounds of the Formula
| wherein R* is -CHyO-, -CH;-O-CH,-, -CHyCH,-O-, -CH=CH-CH,-O-, or
-CH2-CH2-CH,-O-.

10 In another embodiment, the invention relates to compounds of the Formula
| wherein R?is ~(CH,),-; wherein n is independently 0, 1, 2, or 3.

In another embodiment, the invention relates to compounds of the Formula
| wherein R® is a bond or —(CR"'R"™),,-Z-(CR"'R"™),; wherein Z is -O-, -NR'®-, or
-S(0);- wherein each m and s are independently 0, 1, 2, or 3; and wherein  is 0, 1,

16 or2.

In another embodiment, the invention relates to compounds of the Formula
| wherein R®is a bond, -O-, -CH,-, ~C(CH3)H-, <C(OH)H-, or -C(O-(C4-Cg)alkyl)H-,

In another embodiment, the invention relates to compounds of the Formula
I wherein R®is ~(C=0)-OH.

20 In another embodiment, the invention relates to compounds of the Formula
| wherein R®is ~(C=0)-OM", wherein M’ is selected from the group consisting of
Ca", Li*, Na* and K.

In another embodiment, the invention relates to compounds of the Formula

| wherein each R’ and R® is independently H, (C1-Ca)alkyl, or (C,-Cg)alkoxy.



wherein the ring carbon atons of each of Arl and Ar2

are optionally 15 substituted by 1 to 3 R13 groups
woemlhee2eds f rom t he group consisting of hal o, (KCIFIB2004/001159

C8) al kyl, and (Cl-C8)al koxy. Preferably, said

-Art-Ar2- is selected fromthe greup consisting of: N

and 20 Wthin this enbodi nent, specific conpounds of

the present invention are selected fromthe group

conS|st|ng of 2004/ PCT/ISZO /001159 -

2- Met hyl - Y\D 9‘ "8?8‘% - e ijentiey relaresdo 8‘3(%[’?8““%* 3‘7? jormula
et hoxy] - 1, I 1» qg]nmpglhﬁf and3R® yqrq taksn) pgqypamjh the gatbgn to which they are
2- Met hyl - 2tthdhad tofférd-a(($-MmErhererraétbtytipenzyl ] oxy}-1,1' - b

i phenyl -3- yl) .
2-Nethyl - 2- 3%(1%&{ g%?‘ggd"ﬁ?"ﬁ%f‘%ﬁf‘?’?‘ d3 RS 30 SopIPg s Jiaving @
n- 4- yI]et 8&9 1,1 - biphenyl-3-yl)oxy] propanoi c acid;

1- ({3 -[2-(5- Met hyl - 2- pheyl - 1, 3- oxazol - 4-yl ) et hoxy] -1

, 1' - bi phenyl - 3- yI} cycl obut anecar boxyl i ¢ aci d;

2. ({3 -[2-(5- MR \2- phenyl - 1, 3- oxazol - 4-yl ) et hoxy] -1

, 1' - bi phenyl -3- 10 ¥\ )butan0|c aci d;

2-(3-{6-[2-(5- Met hyl - 2- phaﬁy+~‘1—efex|:><aﬁ yl ) et hoxy] p

yridi n-2- yl)phenoxy) butanoi c aci d;

1- (3-{6-[2-(5- Met hyl - 2- phenyl - 1, 3- og R% yI)ethoxy]p
yridin-2- yl}phenoxx%c%clobutanecarbo&xl|c aci d;

2- Met hyl - {Pthindtic shbpdiment the IypRipY retajes Jo 8‘3{%P£BW“’SZ¥V"§’Q'" said
) et hoxy] py-N ﬂrznlszeleqed}frpmehmgu):pernpmgd c acid;

2- Met hyl - {6- =L5- -2 nyl 3-0 | - 4-yl
)ethoxy]py P 7 aﬁg and
phar maceut i ept akke/ sal t e hi n

this enbodlnent oﬁleTe conpound’ of the pr esent

i nvention j
({3"-[2-(5 yT - R pﬁényl 1, 3-oxazol -4-yl)ethoxy]-1,1
' - bi phthyl - 3=yl } ox @yclobutanecarboxyllc acid or the
phar maceut i

ta sal t her VVt__@ this
enbodi ment {f c'> éh pr\
invention i N /. N= :

({3 [ 2-(5- N@fhyl 2- phenyl 1, 3- oxazof— I)ethoxy] 1,1

' - bi phenyl - }ox t agor 25N X N=
phar maceut cal j hiy this
enbodi nent, speC| esentN ;
invention i N—0 ap10
(3-{6-[2-( '5_22 MxQz0l - et he¥y i oyr
1 di n-2-yl } phendxy) Nut aCIo off the _
pharnaceutiga 'y acceﬁtable sal t ¥ hateof. WthiM this
enbodi ment, a syreinfthering earpanutahsef edch ef Aot avs Arftare optionally

' gvegt 'Iégn éuﬁstﬂu‘teo‘?bg 1 to 3R"™ groups selected from tlhe group consilsﬁmg of halo, (Cy-
- 0xXxazol - 4- oX r
|(d| i] 2[ (ga)a'\@' ar}é (C1 Csa ny y ) y] py
Preferably, said —Ar 1_Ar*- is selected from the group consisting of:

O—0

20 Within this embodiment, specific compounds of the present invention are

selected from the group consisting of



yl } phenoxy) cycl obut anecar boxylic acid or the
phar maceutically acceptable salts thereof. Wthin
wa tiog/oerfodi ment, a specific conpound of the prEBEB2004/001159
invention is 1- [(3 -([2-(3-fluorophenyl)-5-nethyl-1,
3- oxazol - 4-yl ] met hoxy} bi phenyl - 3.36&-
yl ) oxy] cycl obut anecar boxylic acid or the
‘phar maceutically acceptable salts thereof. Wthin

t hi s enbodi nent ific conmpound qQf th sent
invention is 12'('%@'?9'?{%[%55 WV@PW% é%?f°?ﬁ.‘?'{eﬁ‘°xy]'1-1 -biphenyl-
3- oxazol - 4¥Yloxyiprepansio e pheny| - 3-
y |h} oxy) cycl obutza:mamnlg@mglldnﬁuo&fﬂemymﬁnith%}-1 1 \‘/—\Bphenyl-?;—
phar maceut abl e salts thereof.
2004/ 09214 "S%@F ﬁ%%%,oonw 11 Wthin this ,
enbodi nent, a SPUEMY-PECERHFEMStYIBYrideanes-ipipeidinr4-yllethoxy}-1,1-
i nvent i on Bighenyl-3-yloxylpropanoic acid; _
((3'-{[5-(4-neth BRRIyD2-pherds- 1, 3-0xR614aH 8hoxg- /1 uhﬁﬁetnp@s
y}blphenylﬁgi)%k'a% &¥§I%Qut_necarboxyllc acid or the
pharnaceut¥031 accept am 6?4l ts thereof. Wthin this
enbodi ment, a s%&ﬁ(ﬁ@"e%’rﬁﬁ'em1-é‘PXQZHé')}BPfé%htJ'-biPheny'-3-
i nvent ton yiexy@butdmoic acid;
[(3"-{2-[2-(3-F.uc | RRL o pherTR 204t iyl 1 e
t hoxy} bi phenﬁl -43@%‘1;3?( _?_‘g'-z %ﬁb?ﬁ%&%ﬁ?g%&g@*ﬁﬁ&
t he phar me¥BIECRAYROGREEht abl e salts thereof. Wthin
t hi s enbodi nent 1-Ceb-f2p6Mefhylc2-nhemyp b BHaxhzo{4-y)Eteoxplpwilin: 2t
i3nvent [ 0”4}I}ir<§¥mxﬁ@5|bbdtan8¢aﬁ{o%ic lgcﬁd;s- rrelt ;wyl - 2- phenyl - 1,

-oxazql-4-y ) ) i .phenyl - 3- X ‘opanoi ¢
aci d of t he. phat HandEit B it L S BB gpon2
10 Wt hi n YiRhrepognmsersneiesid: a specific conpound of the
present i nvent i DMethB-2:43-{6-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxylpyrazin-2-
et hoxy- 3- { & choradiRbibYdiq: 2agohenyl - 1,
3- oxazol - 4;'}3?%%? )%%ﬁs%‘é{%%é&f_ 3-§I }%)r o'{:éanoi c acid or
t he phar maceut i 4P ﬂfsgﬁ A57eR1ERI FHS Merfat eof . I n
anot her0 enbodi nWithin this embgdiment a ispraific edmpoend of the presgponediton is 1-
P{gVi ?9 ?( 1({@J[’mslWthylﬁpheﬁ}li?ﬂs-axfz\al-«i-yl)eﬁioﬁfh,Vro%'ﬁedﬁ-ﬁf a-R5

, i.S = ((=0) -

“scet, v Meths g%?%"g@@f&ﬁﬁé&r#géﬁw%%wwﬁ% s foreot.
and R12 are i nd¥finhiesmpsaimgnt, appesiiggogippynd ofighe present invention is 2-
phenyl . W t{ﬂ{[za(smndﬂgl@u‘mym [Bemdzol-Epethbiyi-  1'dphEgLeigsxyibutancic
the presenicid SR PnbRRcéfiGily #leptbleQaitsqkrdof M the group

CTTT T or armat yMH bR SFadieat o seesiie SMpPySAT e PP HoYepipn s 2-
henoxy) (3-{6-[2-(5-Methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridin-2-yl}phenoxy)butanoic
acid or the pharmaceutically acceptable salts thereof.
Within this embodiment, a specific compound of the pfesent invention is 1-
30  (3-{6-[2-(5-Methyi-2-phenyl-1,3-0xazol-4-yl)ethoxy]pyridin-2-
yi}phenoxy)cyclobutanecarboxylic acid or the pharmaceutically acceptable salts
thereof.
Within this embodiment, a specific compound of the present invention is 1-
[(3'-{[2-(3-fluorophenyl)-5-methyl-1, 3-oxazol-4-ylimethoxy}biphenyl-3-
35  ylhoxylcyciobutanecarboxylic acid or the pharmaceutically acceptable salts thereof.
Within this embodiment, a specific compound of the present invention is 1-
({3'-[3~(5-methyl-2-phenyl-1, 3-oxazol-4-yl)propoxylbiphenyl-3-
yloxy)cyclobutanecarboxylic acid or the pharmaceutically acceptable saits thereof.



cycl obut anecarboxylic acid; 2-(3-{[({2-[3- 25

(Tef fl uoronet hyl ) phenyl ] et hoxy) car bonyl ) am no] net hyl } p
woanorikut anoi ¢ aci d;  2- Met hyl - 2- (3- {[ ({ 2- [ 3PCT/IB2004/001159

(trifluoromethyl)phenyl]ethoxy}carbonyl)am no] net hyl }p

henoxy) propanoi c aci d; -11-

2-Met hyl -2-{3-[ ({[ 2- (5- net hyl - 2- phenyl - 1, 3- oxazol - 4-

30 yl)ethoxy] carbonyl }am no) met hyl ] phenoxy} propanoi c

acid; WD 2004/092145 PCT/|B2004/001159 -12°

2- Met hyl - 2- ( 3- {{Vihin is ebegicpent p specific Spmpgung otibe presgnt invention is 1-

yl ) benzyl ] 63i5-¢emétaxypheayii 1204-oxadidrpt 3-ylimethoxylbiphenyl-3-

phenoxy) pr Wﬁ@?@bl@bu@éﬁb&&boxyhc acid or the pharmaceutlcally acceptable salts thereof.

2-43-[ ({[2- (5 N&Il t‘u € g %L co o ndo resent invention is 2-

y1) et hoxy] car b1 A FRETRET Fi SHERBRP S ey

aci d; 12 { 3UF{¥R4 E'BQWE?‘PWt5 "Z&“pyh Pfazof- 4‘3 aihoxylbipbenyl-3-yloxy)-2-

yl ) et hoxy] methhpmgdn@lamm@)trrmhy\b&,epﬁbewy@xge})table salts thereof.

cycl obut anec ar Q @nG o“Jnen a speclﬁc %a)r?g%ugd of the Bresent invention is 2-

1-{3- 3

71 pr ooy tawﬁahy@(f} EEAI DTSN At TR L W

cyc | obut anﬂ}pa)r)m'gpay»blp acigerithe pharmaceutically acceptable salts thereof.

2-{3-[ 44 [ 3- ( 5- Mattwythis 2mbévaient, 2 lpecﬁc S&ld oflthe present invention is 2-

ZLI) Sr 020)'\% tﬁg}&gg i%}sam ng% %%tn '?X 3]ox?28124e y&%@r(lxgyp)lp&eny% ﬁ}propanouc
3- oxazol - 4aci ‘5"'§F| ﬂ%‘i‘fﬁ@éﬁﬂ?l%‘%ﬁﬁ?%ﬁ met hyl ]

phenoxy} pr opanoincanatherdemisbditheit) SHenibveativhi rélalel \to compounds having a
accept abl eq8alid.s thereof. Wthin this enbodiment, a

speci fic compound of the present invention is 2- 20

Met hyl - 2- {3- (({[ 2- (5- get hy R*2_ phenyl - 1, 3- oxazol -

yl ) et hoxy] car bonyl } a t hyl ] phenoxy} pr opanoi c acid
or the phar maceva’u—e{ acceptabl e salts thereof.

Wthin this enbodi ne speci fic conpound of the
present invention is Pl _Y_Y

met hyl - 2- {3~ [ ({[ (5- net hyl - 2- phemyl - 86—R\2
yl ) met hoxy] car bonyl } am no) net hyl ] phen pr opanoi
Ra

acid or gt he pharmaceutically accept aph egsal t sg?

thereof” Wthin this enbodi nment, r\P ggi fic conpound
of the present WHRRIY isgi=P oSOz, VisNR ,andpis 1.
met hyl - 2- { 4- [ ({ Prdfe(ablyneatingfR""2npRE aneyridegendétipMazol -

yl ) pr opoxyj car bp,@ﬁé].a},@m,n,g ﬁgﬁplhyl j phenoxy} pr opanoi c

acid or the ph
P ithin ﬁns emcbod\mgnt specific compounds of the present invention are

20 selected from the group consisting of
1-3-{[({2-3-
(Trifluoromethyl)phenyllethoxy}carbonyljamino]methyf}phenoxy)
cyclobutanecarboxylic acid;
2-(3-{I({2{3-
25  (Trifluoromethyl)phenyllethoxy}carbonyl)amino]methyl}phenoxy)butanoic acid;
2-Methyl-2-(3-{[({2-[3-
(trifluoromethyl)phenyl]lethoxy}carbonyl)amino}methyl}phenoxy)
propanoic acid;
2-Methyl-2-{3-[({[2-(5-methyl-2-phenyl-1,3-0xazol-4-
30 yl)ethoxy]carbonyl}amino)methyl]
phenoxy}propanoic acid;



30 acceptable salts thereof. Wthin this enbodi nent, a
speci fic conpound of the present invention is 2-

wd ofihewoso- 4-[ ({[ 2- (5- net hyl - 2- phenyl - 1, 3- oxazRiFEB2004/001159
yl ) et hoxy] car bonyl } am no) met hyl ] phenoxy} - 2- et hyl pr opa
noi c acid or the pharnmaceuticaldsy acceptable salts
thereof. 35 Wthin this enbodi nent, a specific
compound of the present invention is 2-

{3-[({[2- (5 Myl -

yl ) et hox %car boéﬂﬁ z%(%.?‘{nme@weﬂ\%‘ %ﬁﬁgﬁ%?y} but anoi ¢ aci d

or the Hﬁ feRypgrpin ]'H‘Et%}pt able salts thereof. WO
2004/ 09 Phamxprrgpangioaddy/ 001159 -13 Wthin this

embodi ment ,  a-{SpEEGEMethyCOsRRAILA - ogézomhe p:resent |

I nvent i 2-phenyl - 1, 3- oxazol -4
yl) rrgt h%ﬁ tﬁ'&&ﬁ%g‘{ﬁg%‘n‘[ %y@t M} ] phenoxy} but anoi ¢ aci d
or the tlcaIIy acceptable salts thereof. 5

Wthint h| s efft}ﬁﬂﬂ - (@dfethyl-2ptepyi¢ Bfokazolonpound of t he
present yﬂ)an&@fcar%yqa&m%ymeﬁ@m@&&& dyspahdtdbogndderny | - 1

3- oxazol -

yl) et hoxy] car BE R MpweA phsr P1op#8H5x v} cycl obut anecar
boxy10i ¢ vAerpepxdearhonilamippimethulpbenixg aydoputarssarbealisiacidis al t
thereof. Wt hi{a[(udndsweﬂwtmﬂiemmh,ox&oweci fic conpound

of the
net hyl - zgﬁdét ﬁ;ﬁﬁ’é I thﬂ 2- phenyl 1, 3-oxazol - 4-
yl ) et hy|PERR BeHy | )oxy] met hyl } phenoxy) pr opanoi c

acid or the ZMPm@dtﬁBi(%aéthw-Z-abmma@daml-s-aI ts
therﬁof .y)MbpdXy BarbdijifamBirRehyENt , a specific conpound

of e present jnvention i's 2-
et hoxy Spfnop“: fa§ fg et hyl - 2- phenyl - 1, 3- oxazol -4- 15
yi ) pr opoxy] c @ bhefiaimaceutraly jeeenteble ﬂaﬁh@ﬂwf} pr opan0| c acid

3\; t thPﬁ E) Ela; %E\Hgllnsc ean|1tio¥|merqcac se ec1€c comg%und 86 tH%prS?en{Jvantnon is 2-
prestht MetueA3-KR- ($°§'ef2¥'-2-Phenyl-1 3-oxazol-4-
et hoxy- 3d)étBesylcérbahyfamindRhdiijphénddiipropanoil, acld- XA Pharraceutically

yl ) et ho bl QN4 t no) net hyl ] phenyl } pr opanoi ¢ acid
or the ﬁg:é‘p ut | ceaﬁ 20 acceﬁ:I tabl e salts thereof.

In another e lﬁ'lﬂ?’r%?ﬁm iPRR 3 SPGRNF eHReUPL PiiReREesep) invention is 2-
conpounadseth@{H[(amethd2wphéral-1.Rxaz@®41 R~ 1 N R Ar4 RS

R6 25 yl)methoxy]carbonyl}amino)methyl]phenoxy}propanoic acid or the pharmaceutically
acceptable salts thereof.

Within this embodiment, a specific compound of the present invention is 2-
methyl-2-{4-[({[3-(5-methyl-2~-phenyl-1,3-0xazol-4-
yl)propoxy]jcarbonyi}amino)methyllphenoxy}propanoic acid or the pharmaceutically

30  acceptable salts thereof.

Within this embodiment, a specific compound of the present invention is 2-
{3-fluoro-4-{({[2-(5-methyl-2-phenyl-1,3-oxazol-4-
yl)ethoxylcarbonyl}amino)methyl)phenoxy}-2-methylpropanoic acid or the
pharmaceutically acceptable salts thereof.

35 Within this embodiment, a specific compound of the present invention is 2-
{3-[({2-(5-Methyl-2-phenyl-1,3-oxazol-4-
yl)ethoxy]carbonyl}amino)methyl]phenoxy}butanoic acid or the pharmaceutically
acceptable salts thereof.



A I n another enbodinent, ring Ais selected fromthe
group consisting of 25 cyclopropyl, cyclobutyl,

wayok/opaest yl and cycl ohexyl. | n anot her enbodiratB2004/001159
ring Ais selected fromthe group consisting of WO

2004/ 092145 PCT/1B2004/ 001159 -1430*'r OO - - j-O
O );o0a; NRlOa -~ZNR10a Rtoa NRtoa N NRtoa N Rtoa S
Rtoa NN S Rtoa ; wherein - is an optional double

bond. I n anot her, enbodi pent Ais selected from
the group consf\g'm'?qg'SSF‘b°d@°§tSsR3%@ cagiPRipd.of fpprgsent invention is 2-
Rt aaN Rt oafd-{(omethy-daReRt dexagold N 7; L' | RtoaN 0 '

O NRt 03; Sy|mm%/]carﬁoﬁﬂ}am@oﬂeﬁ*ylh§hedmlﬁn&c acid oritife p'I\Brmaceutlcally
opti onal 9&%@%&&“&“'3 [y anot her enbodl ment, ring Ais

selected f oup consi st n% 10 O and
NRtoa. Pz:-T-7 WW%‘P@FH“’“"“"T"& agpPec bf@tﬁ’ﬁ%ﬂd °&$ﬁb’leée"b'{i¥ﬂﬂ“°" is 1-
W t hi n t hi 8-{dRiotetmsi2tphendd-130mzpidenyl , napht hyl,

pyridinyl, lﬁ%k)‘ﬁapdoﬂmlamm&hethmbﬁ% klobu%&é%l‘b@xﬁn@éc?d or the

enbodi ment he present

i nventi on ghaé acf%"cglglag 3@ °F? Sfﬂefeﬁe group consi sting
of WD 2004/ 092 1wghlm$/emggtmant @(gg_qgggcompound of the present invention is 2-
10 methyl-2-(3-{[({[2-(5-methyl-2-phenyl-1,3-0xazol-4-
ylethyllamino}carbonyl)oxylmethyl}phenoxy)propanoic acid or the
pharmaceutically acceptable salts thereof.

Within this embodiment, a specific compound of the present invention is 2-
ethoxy-3-{3-[({[3-(5-methyl-2-phenyl-1,3-0xazol-4-

15 ylpropoxy]carbonyl}amino)methyllphenyl}propanoic acid or the pharmaceuticaily
acceptable salts thereof.

Within this embodiment, a specific compound of the present invention is 2-
ethoxy-3-{3-[({[2-(5-methyl-2-phenyl-1,3-0xazol-4-
yl)ethoxy]carbonyl}amino)methyi]phenyl}propanoic acid or the pharmaceuticaily

20  acceptable saits thereof.

In another embodiment, the invention relates to compounds having a

formufa:

RS R®

In another embodiment, ring A is selected from the group consisting of
25  cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
In another embodiment, ring A is selected from the group consisting of



-15 1-{4-[2-(5-net hyl - 2- phenyl -1, 3- oxazol -
yl ) et hoxy] benzyl } cycl ohexanecar boxyl i ¢ aci d;
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wherein —- is an optional double bond.
In another embodiment, ring A is selected from the group consisting of

T v

10 L—0 iand R'%.

wherein — is an optional double bond.
Within this embodiment, Ar* is phenyl, naphthyl, pyridinyl, pyrimidinyl, or
pyrazinyl.
Within this embodiment, specific compounds of the present invention are
15  selected from the group consisting of
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1-{4-[3-(2, 5-di phenyl -1, 3- oxazol -

yl ) propoxy] phenoxy} cycl obut anecargxylic acid; 5

1-(4-{2-[2-(1,1' - bi phenyl -4-yl)-5-nethyl -1, 3-oxazol - 4-
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t he pharrmc% c}g Z %ﬁg % altsthereof Wthin
this enbodiHEMPYPY2UISIPHRECEBNEATY of the present
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Within this embodiment, a specific compound of the present invention is 1-
{4-[3-(5-methyl-2-phenyl-1,3-oxazol-4-yl)propoxylbenzyl}cyclobutanecarboxylic
acid or the pharmaceutically acceptable salts thereof.

Within this embodiment, a specific compotnd of the present invention is 1-

30  {4-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)ethoxy]benzyl}cyclobutanecarboxylic acid
or the pharmaceutically acceptable saits thereof.

Within this embodiment, a specific compound of the present invention is 2-
({6-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridin-3-
ylimethyl)tetrahydrofuran-2-carboxylic acid or the pharmaceutically acceptable

35  salts thereof.

Within this embodiment, a specific compound of the present invention is 2-

({5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy}pyridin-2-
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t hi s enbodi nent, i\C conpo oﬁ t he present
invention is 2- R®
Met hoxy- 2- net hyl - 3-{6-[ 2- (5- nethyl phenyl /><j
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25 R9a O—Rgl

Within this embodiment, preferably the invention relates to compounds

having a formula:



propionic acid or the pharmaceutically acceptable
salts thereof. 10 Wthin this enbodi nent, a specific
weowpownds of the present invention is 2- PCT/IB2004/001159
Met hoxy- 3- (6-{2-[ 2- (3- met hoxy- phenyl ) - 5- net hyl - oxazol -
4-yl]-ethoxy}-pyridin-3-yl)- 2-nmetfyl -propionic acid
or the pharmaceutically acceptable salts thereof. The
present invention also provides a nmethod of treating
non-insulin dependent diabetes nellitus in a nmanmal
conpri sing admini stering toRthe manmal 15 in need
t hereof a therapeuti ef fective anount of a
compound of For In one enbodiRtent, said
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conprising adm nistering to the | in ;%Mhereof
a thergpeutically effective anount of a gexfpolgd-oke
Formula (1). The present invention al,so provides a =

met hod of treat n WP?i’ﬁ?’H@Fﬁfﬂawyﬁgi thyl, gthyl g penzyl. Preferably

conpri si ngRg_@hﬁ.ni stering to the mammal in need thereof
a t hler apeut i calwitiin s\ erbbdiMéht, ATEPeLHE coMhpodnd e? HRPHEREt Rlention is 2-
Formul a (| )etho%gbe 6 5—8%13%@1{%%'%@-& {3-09az%’£ﬁ%eﬁ£§¥pk§cﬁ$%—?}propanoic

_Bhp/of a conpound
al so provigdes a
nanﬁ§¢ S

0
met hod of (redtl | efem a
conpr i sPng 28id A th Reenaceyiicaliy acepriabipstitthereet need
t her eof a t her ajptbib thisambydireért acpécifie campmuimt of tHe peesent invention is 2-
conpound  Of,oHafyIRileo -t thethyB 2 (3T ER B2 13-dx iR R e @BxyfHyRdh-3-
provi des a 6ret hod" of treagl n? al h@r oscl ﬁjrﬁg%sh [ nf a
mamal  conpYR"SEAYC e LrEmReRyicely apsrata thefest need
t hereof a t her ¥{ibinthiscambbgimertt facspedifip corapegdaf thefpregent invention is 2-
conpoung Ofmetn@kyi3ieq2-(4lphendipne&hdXPBykidin-3-yiypropanoic acid or the
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conpound  ofor the pRatmace(tichlly atitptaple e therebvent i on al so
provides a met hﬂ)\ﬂmf]ﬁhié Jn?b§§ih1@r9, a%pgéﬁc'caﬂéo ﬁ&i{fftr?egdrélgm invention is 2-
from abnormal insulin andlor evidence of g ucaose o

di sorders 24ethoxy-Zmethyksifp-(5-methyl-2-phenyl-oxazol-2-yl)-propoxy]-pyridin-3-yl}-

25  propionic acid or the pharmaceutically acceptable salts thereof.
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wazmopn2e4ng adninistering to said patient a  PCT/IB2004/001159

therapeutically effective anobunt of a conpound of
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nmet hod of treating insulin resistance syndrone in
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hydr ochl or pyetoiini10 ditiikahi, |d&tﬂ6l5Hy|0 W&S'&opyhaﬁt dihRirothienyl, dihydrofuranyl,

| act obi onaﬁ,ﬁ?ﬁ'ldﬁ\g‘r alBidazof ﬁﬂdaﬂ?ﬁé@g 3 f%ﬂﬂcﬁi{ﬂ ﬁhexanyl 3.

nesyl ate ul fate
ol eat e, ox%l’-\a'?;‘t‘yé'q"'ﬁ%a?@' (%J‘l‘ﬂﬂ&%taéj’ qurs'a'rzrw't affgamples of aromatic
pant ot 2@ nattetsrocyglih ogrpuaps edreli pyridsyb hitidazolyl, pyrimidinyl, pyrazolyl, triazolyl,

pol ygal taCt W&l’ﬁﬁt Qetra§@)ll ' ﬁ.Wl afhRnyl st@;é%ﬂl emlﬁMﬁa‘Bgza@le isothiazolyl,
succi nat e

SUCCI Nl bl Ak o e el it o
of formul a'anZ?'}" ingolizinyl, phthalazing! ryridazioy!(tGRINIRFaMdglylppteridinyl, purinyl,
( CR11R12) t oxadigzolyk €d thiddikdonind firdzAnyIBY béRdofurashriyl) €®@6rothiophenyl,
It t ?;a;ﬁfﬂ t%fnzcﬂhxgol FCR%?%?ZO?W E@@TI{%M@H&%“WYW ﬁgaq%thgrlcf?r{yl and
- CH2CHR- fu@pynd@q( épe O@WW (M'@F@ @:the groyps lgf?g above, may
nunber of I GrataghedrpNettacbed Wiaskd suphyis possible. For instance, a group derived
from pyrrole may be pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-attached). Further, a
group derived from imidazole may be imidazol-1-y! (N-attached) or imidazol-3-yi (C-
30 attached). The 4-10 membered heterocyclic may be optionally substituted on any
ring carbon, sulfur, or nitrogen atom(s) by one to two oxo, per ring. An example of a
heterocyclic group wherein 2 ring carbon atoms are substituted with oxo moieties is
1,1-dioxo-thiomorpholinyl. Other Hlustrative examples of 4-10 membered

heterocyclic are derived from, but not limited to, the following:

o000
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within the scope of the definitions of Rl11 and R12.
Further, as noted above, any 20 substituents
wezopnding a CH3 (nmethyl), CH2 (nethyl ene), orCIHB2004/001159
(methine) group which is not attached to a hal ogeno,
SO or S2 group or to a N, O or S,gtom optionally
bears on said group a substituent selected from
hydroxy, Cl-C4 al koxy and am nes. The term
"treating", as used herei n, unless otherw se

i ndi cat ed, neans r ver3|ng, IeV|at|ng

|nh|b|t|ng t he , ventln /5
or condition t EZ:~\§D es

nor e synptons of §uch [ or~con Qtlon HThe term:

“"treatnent’', as used hereln unl ess ot herw se

i ndi cat ed, refers to the act of treating

"treating" |s de ajjov he Jerm?®
"modul at e" yiﬂl su ed hedei rfeﬁéﬁz7
the ability of 3 a or. aNrenberjof .t /.
steroid/thyroid s oerf mly to eifher dlrectly (by

binding to the f aS (@ or estly (as
a precursor for gandj or, i ndyce h pronot es
producti on of |igear Om’a PFECHHSOor) wguce 0 -

expression of gene(s) maintained under horrfpne

expressi on contrg 0 repy expr essi o
gene(s) nmaintai der |such{contr ol T erm
"obesity" or "obg asndsed rein, ;

to individuals 6 ary at |east about .
average wei ght for his/her age, sex and height.
Techni cal ly, "obese" is deélqge, for mal es, as

i ndi vi dual s whose body masS¥index is greater than

. "'ndi vi dual s whose WD
2004/ 092145 PCT/ 1 B2004/ 00X159 27 body mass index is
greater than 27.3 kg/n2. T of skill in the art.
readily g recognigg on%fvf Slchl B8 1 "o, FGLERG 1 ot

limted to those bove <crit

| ndeed, the met ABY e'a’f"'f\hé"z | rRPEFRY GG 'ﬁ\l?s%l?'gedw'ﬁee'“d'cated include two
advant ageouisgsywithoul ey loiation bfthé erdr of atechimenteiodR ‘fand R®. For example, if
out si de of A,hgseisggﬁagh i onal criteria, for exanple, by
those 5 wh be prone to obesity. The term

"1 nfl anmat oy d ‘ , as used herein, refers to

di sorders sdch / as ymat oi d arthritis, ankyl osing
spondylitis, psoriatre attenierPEArhapyRs s ke

chondrocalcin05|s gout, infl tory bomel di sease,

ul cerative coli{fsh Cro di sease, fi algi%=a
and cachexia. 1 T "theﬁapeutlc
armount "10 asR‘USe efers to um o)

drug or pharnmaceuti cal agent hat MA| glicit the
bi ol ogi cal or ned|cal respOf of ./t ssue system
ani mal , or human, t i s bei -oug

resear cher ang KrArA dF fefiped ?f’edl cal doct or't'??P theAETAT- SRS can

phrase "anount i ffecl+v@ to | ower Qlodﬂ— | uco
| evel s," as use FHr—®ers t ®+evets
conpound S ffR«m/// to pne#lde C|rgylat|ng[— RS

concentratlons hi gh enough to acconplish the desired
effect. Such a concentration typically falls in the
range of about TGe phibsep phadmacediivhily \sictieptanio Bais)t aausedrterein, unless

in the {aANGEhRfiseAitidled H¥fldes satts of acidic or basic groups which may be present in



nMup to 500 nM being preferred. As noted previously,
since the activity of different conpounds which fall
woneaolbeeishe definition of Fornmula (1) as set fEI1/iB2004/001159
above may 20 vary consi derably, and since individual
subjects may present a wide varizd4on in severity of
syrrptorrs, it is upto the practitioner to determne a
subject's response to treatnent and vary the dosages

accordin ulin resi C s .used

her ei n, % Gomyg"?‘ l?vhf 8HL 2'2'8 COmPRHST f?w e (a)( %attaf?é’as"’ in nature
actions d"Fe Fapable |°hf°rm1na P widgtyately 95t WP "F’P?&I? owgaei¢ and organic
tissues, @®ideh Ths acidSthatlosdyedealsedid pedpare tphariideeutically acceptable acid

myocar d' HdatidnSsali€or shdtpabib %ﬁurﬂg of fbl?ﬁ@l% (Is hé%‘ge mlapfﬁrlr” #o“—toxnc

resi stsance 0] Ivid

di abet%s arﬂglﬁdﬁhl‘f? saltsTh% s[fi‘?gsr cpgtaining ﬁ%ﬁﬂ?“'ﬂb?‘@g‘f %"F%Pr‘ﬂ?@ anions, such
syndr one"as thesacetsteberenesuifenate dempale, bigarbdnate, tidulfase, bitartte, borate,

mani f est aarmmas dataatn édé@téldﬁmbﬁhwwamor{afés'cﬁlbﬁﬂéc%lavulanate citrate,

hyperins lin d

mel | it usg%{;@ﬁbﬁi %gtater rlaiIaszlPﬁate ef OgaESI oﬂgtecenq ﬁ'"at%d”marate'
(vi scer al ”%%%%lgll?“a@nﬂ”tmq" iolyrottuarsaniiater hrxylisiereiagte. hydrabamine,
conbi tiat | hydrobwhidé,, hyelechigide, lodide | isgthiometan tactateatlactobienate, laurate,
al pha  suhsif, trH$lé°a@E GRh&RAS, | hesy lﬁ&'rﬂe?hyﬁgmomgat@fnapsylate nitrate,

For mul a (I ﬁtadm ni st er ed R b
shortly ’ it efdMefe orfel ‘i}‘a@bnbﬁﬁ!éﬁ'tlatﬁn ofantothenate,
bef ore, aﬂ\pmateldgphospm eelygeleeturbnate, salicylatessieshate Skharetate, succinate,

agent s asaseeOtairite dedchts] tsiaRl Rathicidge, PN agkRREE. 35
Thus, 44 he al ph@ tﬁeupo%wowge& f&%ﬂlggﬁy\kﬂxe‘l}e %ngd%uc%oygoiw%z)q or

of For mul a (1
adni ni st dFBdRS) AR MEednR0Ad R sy ‘@M"H‘é Fa°&$te’at'@|°ﬁ@ pret above 1. For
conposi t iinstanoe, where qtonbis Letimcterats eeCR:'lRﬁ)pcsl(d:R tR14, nely equal -CH,CH,-,

sequent i gl g o -

So0aT 090t ‘{g H%lffc‘é@-ldp ?@E@C 9”910 Huﬂ%@r of\éﬂnlag mﬁlgtues falling
of fornmul'¥ ItS‘ ARPe R0 MPI @" r“gheérﬂf noted above, any
t her e?2®r esub%'il@t'ts |cpmmﬁsm ercéht(m'éwénwn(nelhvlweﬁ or 5. (mathine) group

opti cal ivdHES Sotediecht & 8 RLIBEABISD 010$0,t diéupCd? 8 W) @S orcd atom

fornul a (Jp}.o g\ﬁﬂjeal:g Skt sléPe%?%\%rLeJuGQtuent%'élgct%ﬁiﬁ ﬁtg:lg&éccg %f‘ alkoxy

be within scope o I nventi on
t he con‘po‘ﬁ‘ﬂ&g""ﬁ? forrrul a (1), the 5 invention |ncI udes
t he use of a rThedemt eatiogie ad useduheming Noiess | atfepwisec inflicatddls means

?Ee Oﬁsf W@Wé?slr@' %ﬁév@ﬁrfgo mﬁfbhlﬁg tHar ﬁF&gresQ Iof, mjrxﬁréUeﬁtﬁng the dlsorder or
ereo

bt ot orpgion H PR e Bl ol e Spd ol YR B i deer o
such t aut®ngitios. Fredermyireatroant gasupadmhengin, unigssatheiwise indicated, refers to
f unct i onahe gt BfuR&tinG BsTtradting’ Gk dafidel iminebiaely agvpounds  of

t .he. prese n_t ]’lQle hd?f erﬂ&hx%& Sranlo&%tuf?u Q§ &%eh lﬂ%rgﬂ rfei%Fs to the ability of

bi oi sosteric Lﬁr ou
siml3 3pafyatyr 3 mpmier phfie etewo@a?ym'deweﬂfag‘"x i9 gl directly (by
par ent grlnging ththe r@ebtmbasta Igarid) erindirgctig(as a prEnucsvetdr a ligand or an

physi c |0|C hlﬂmc&akhldﬁrpr&ﬁmrprﬂ(:&@@ Bft I?Fﬁ'ﬁl froﬁLH ﬁr@&'rs%r) %&g@é)ﬁéssmn
are we

e et $a8n iiaindd Fce horiens st ot BEVRLY 1 R pRresson
Pati ni , Hgeng(s) ma@ﬁ@ﬁﬁ' urersuchi@ol®l. 96, 3147-3176 and
ref ergsices citmd fefaerebesity” Idp “dbeee’s @bjused herdME dféerd Ngenerally to

al so i nclijdg zlfhals%ta QQ'a?%laét¥BAU?‘§%OL/e%eﬁ9@?}3B?€§IeIQMr%?/her age,

are identica hose recit

the fact &M SAEMtFechRizally. sqbsshs is dgfiped, fé’bf“&@%c?ski?d'%a's whose
at om havi egy aasssitdepriscgresdes shap 127 frbg/s, ardritydematiesf #scindividuals whose
fromthe



atom c mass or mass nunber usually found in nature.

Exanpl es of isotopes that can be incorporated into
wonopeends of the invention include isotopes @®CT/IB2004/001159

hydr ogen, 20 carbon, nitrogen, oxygen, phosphorous,

fluorine and chlorlne such as 2H,_,3H, 13C, 14C 15N

180, 170 31p, 32p, 355, 18F, and 3801 respectively.

Compounds of the present invention, prodrugs thereof,

and pharmaceutically acceptabl e salts of said

conpounds obodyimasaiingey isoaneatersthath 2o ke/ont Biope phekill in the art readily

af or ement i oreedhnize hatpeBveRtish ndthod RNBEIMiteEt0 tHIBEFhOI within the above

Chrtain 95 ?’?6?0'“?%2"% o eﬁqf"gﬁ’vg’f‘m* Eir s B B apleousty practied
present i nvBhiPfiyHua sf"HP fé'i(%fﬁ‘ﬂﬂeepft“}?&%lé qitiqpah critgia. 5 example, by those

radi oact $ veWhOsmxm@sons teodpesty. 3H and 14C are
i ncor por at ed, arhedsfrhaninit dl'éi)rde@ﬂ Qé Med ﬁé’r@iﬁtréﬂﬁs% disorders such

: di
t1ssue di st Igg Wéum%[% f%ﬁh%s an é'gs'“é’r po€g¥ht ﬁog%cyar%nﬂs psoriasis,

car bon- 14, 0t O
preferred f g}onQrﬁﬁcrnoggggubfnﬂWWy Hevel ninsam ulcerative colitis, Crohn's
det ect abi | i Hiyeasé; fibrbfgigia, antxathekint i on Wi t h heavi er

i sot O0P€3g such aSTerﬁﬁgagé gt £, e'uhcgliy’ eﬂ%F!iv ?39!0 na?tlge%rl%rem refers to

certain therapeutic vanta es resu r"@g gr eat
met abol i ¢ staAMoutyf drug g pharnaceytical J9ant ‘g'ga"cftﬁ‘e\PMPQ‘ca‘ or medical
hal f-1ife orespangriobd ‘ihoueapgstent canimat n@nitumanrtbiat iBdweipg,sought by a

may be pref pgépshet, Oet&maﬁnqhédﬁum&@%&ﬁer I sotopical l'y
| abel | ed con‘pouanse 003 ase a?no%l a He):ﬂv% to Iower%lo n\élggc%e %vels" as used

and prodrugs there can genéra
car ryi nd® oubereim&eipp Srlevelirad sompouns Sﬁ@@%ﬂt FWP'?"I'?@ cirpuiipgepncentrations
and/ or i n t high éncaghptb eccompih 816 dedireperfeatt Suana chekmiastiontypically falls in

subst i t uti Nghe Pan@artbbi 1@Mm£ @l%'m W{oﬂwaﬁaaowm th@bﬂ?%gfjabout 100

reagent for a 1 C reage

i nvention af¥4P &@8@%5‘&5%’99%#%@MW8P5% SHFRT 396 &f different
cont ai ni ng carrgunds twhish gallofithin theadefiniipnixd Eorela() as set forth above may
| nfecti Qs {dy Gs@ideraslyriant Sihey |hdﬂﬂdu@f ﬁﬂfe&gﬁ‘\anpreMt a w1de variation in

2004/ 092145£ Qﬁg L&grg&é‘é,g ?ljrslt?ﬁatr) the p cg tion r(?o ?egermmg a. sHlaect's response

formula 1 aV|n ree

ani do, hyde%?‘"t?Ft%&Y%%?F?ségeglawﬁ’@gban be converted

Into prodrugs. Priedshuge ‘insuih uebdtanced,ngoused hersine Fedérs talthe reduced
anm no aCI d E@éhsﬁty% th® betidnd 8 #rﬁéﬂﬁmfhgﬁlhﬁgl%dp 8P{nd1¥n lfiysues such as

mor e aci
i s coval gnt pis J%I%ge %ﬁ"r”(?uﬁﬁ“gﬁ’?aéﬂf%‘@ Bt t'%s"%s‘t'e'lye'bfﬁﬁﬂe Insulin
to a free amsmncervmrmwamrmdz\equyeww or ithost diabgtes mpllity$.

conpounds of  f ort#dhasd “insUike redidiaR s3hdréing" O &Hd@&erein refers to the

i ncl ude but ,g{tg. g}q{,%J.fésEQﬂEr%dm t .n%ia‘é .&Qm{‘?e%‘é{)ﬁ‘é hypermsuhnemla non

occurring am no
| etter symblFdinafependent; diapsies ﬂlﬁ@%‘s 4&8%4)0?9?[!3&'13'?@6"5'0“ central
hydr oxyl39si (vscerdipotesitynand dysdigidkensi ne,

3-met hyl hi sti di ngye p%@vﬁlcbﬂblnﬂﬁr{ A ANisBenerein, means that the alpha

amma- am no [ ci 1
%ormser i ne, 'Lb{’ﬁ‘%'(‘tﬁé:f‘% éﬂ‘& aﬁ‘%st "r‘?f“B?H“H &af i 5 m?%ﬁ)emay R seministered shortly
Addi ti onal bsfpres sbrrtyp aiteir gepsureanty, drsany eambivetinas ofe diefore, after, or
For i nzt anc eoncilirfenty, Wath 300ty bthdl 4gEHIS a€ Aschted U8 liHeVgrbVici8 Garagraphs.
as am 0 e
el I%§ od ‘rﬁussf‘lﬁﬂl ha s%B&[ul?eg g{iﬁ%&hc%% ?o)ﬁ% ;?Jd%?‘?&mggg) {%‘3 the other
hemi succi n ala%%’ S g ﬁﬂ’alfllétel’ég §|@|,|I§neously as either as a single composition or as
di met hyl am veesepdrate esmpositighs or sequentially as two separate compositions.
phosphor yl oxynet hyl oxycar bonyl s, as outlined in
Advanced Drug Delivery Reviews, 15 1996, 19, 115.
Car bamat e prodrugs of hydroxy and am no groups are

al so included, as are carbonate prodrugs, sulfonate
esters and sul fate esters of hydroxy groups.




Derivatization of hydroxy groups as (acyl oxy) nethyl

and (acyl oxy)ethyl ethers wherein the acyl group may
whzoano2akkyl ester, optionally substituted w tFCHIBOEHN01159

including but not limted to ether, am ne and

carboxylic acid functionalities, ofjgwhere 20 the acyl

group is an amno acid ester as descrl bed above, are

al so enconpassed. Prodrugs of this type are described

inJ. Med. Chem, 1996, 39, 10. Free am nes can also

be derivatized &etaificerarpundsyoff iopmiti ledayhave asymmetric centers and

phosphonanitiadore &tist inafiffefeltengntioriério tbimiy Alroptizhliisemens@apd stereoisomers

i ncor por at g g %Urﬂ uhd¥Cdf 'fl:ﬁjr'aﬁig P Hrtd rﬂl%reé {h@e&eg’e %sﬁ%@@ fo' be within

amine and carb | C acid functional )
aspect s, ad\‘Faﬁ‘i"B@ é*fsthe Ananagy- efvié‘ﬁhrréi?e‘fté%\f'\?rcé’g’pﬂ’f" § pleformula (1), the
i nvent i én viivention inclodasdheayse af @ racenate one premate ergintiastric forms, one or

descripti onnd@@h.saeéreda@hafoh&dormﬁmmd tﬁéréda MTHRRGmBBUREsST foRfula (1) may
Enbodi ment Sals ex1 ta[UE%%P TRus mv?nltjn rfelg ?%erlge oteaeﬁcshchgautomers and

Schene illus repara
of the pres’@!ﬁ!"eﬁ‘hﬁféﬂtl on. UnI ess ot hervvl se i nd| cat ed,
R- R', Q Y, X0 fundibhal gais ddntaijed’withinnthé h@mpoess taf @ present

scheme and Gl S bQ@ul;sﬁtﬁtEd ©PidiQWeR gssthgﬁ; bI%G% which have similar
above. WO 2004/ 092145 PCT/1B2004/ 00

Rl Lv2 Ra F&RP5elefpnipirarements oyie PE?'?—%aQ’NPi EW‘“'P& iferng o
| Va R7 R8 Niprovkd pliysicdchBXICA 2Rvther praperties. $ditablerex@nplRBar@ well known to

R~, 4r 1\ RX GR&RRof skl Inltiek artFdnd iREIuéE3 but @reRotfBmited tiRoietieblidscri@@ in Patini,
R6 etal., Chem. Rev, 1996, 96, 3147-3176 and references cited therein.

16 The subject invention also includes isotopically-labelled compounds, which
are identical to those recited in Formula (l}, but for the fact that one or more atoms
are replaced by an atom having an atomic mass or mass number different from the
atomic mass or mass number usually found in nature. Examples of isotopes that
can be incorporated into compounds of the invention include isotopes of hydrogen,

20 carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as 2H, 3H, **C,
“e, BN, 0, 70, ¥'p, ¥p, ¥s, "®F, and *C|, respectively. Compounds of the
present invention, prodrugs thereof, and pharmaceutically acceptable salts of said
compounds or of said prodrugs which contain the aforementioned isotopes and/or
other isotopes of other atoms are within the scope of this invention. Certain

25  isotopically-labelled compounds of the present invention, for example those into
which radioactive isotopes such as *H and **C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., ®H, and carbon-14, i.e.,
'“C, isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium, i.e., °H,

30 can afford certain therapeutic advantages resulting from greater metabolic stability,
for example increased in vivo half-life or reduced dosage requirements and, hence,
may be preferred in some circumstances. Isotopically labelled compounds of
Formula (1) of this invention and prodrugs thereof can generally be prepared by
carrying out the procedures disclosed in the Schemes and/or in the Examples and

35  Preparations below, by substituting a readily available isotopically labelled reagent
for a non-isotopically labelled reagent.

This invention also encomhasses pharmaceutical compositions containing
and methods of treating bacterial infections through administering prodrugs of
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compounds of the formula 1. Compounds of formula 1 having free amino, amido,
hydroxy or carboxylic groups can be converted into prodrugs. Prodrugs include
compounds wherein an amino acid residue, or a polypeptide chain of two or more
(e.g., two, three or four) amino acid residues is covalently joined through an amide or
ester bond to a free amino, hydroxy or carboxylic acid group of compounds of
formula 1. The amino acid residues include but are not limited to the 20 naturally

_occurring amino acids commonly designated by three letter symbols and also

includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine,
norvalin, beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, omithine and methionine sulfone. Additional types of prodrugs are also
encompassed. For instance, free carboxyl groups can be derivatized as amides or
alkyl esters. Free hydroxy groups may be derivatized using groups including but not
limited to hemisuccinates, phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery Reviews,
1996, 719, 115. Carbamate prodrugs of hydroxy and amino groups are also included,
as are carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl ethers
wherein the acyl group may be an alkyl ester, optionally substituted with groups
including but not limited to ether, amine and carboxylic acid functionalities, or where
the acyl group is an amino acid ester as described above, are also encompassed.
Prodrugs of this type are described in J. Med. Chem., 1996, 39, 10. Free amines
can also be derivatized as amides, sulfonamides or phosphonamides. Ali of these
prodrug moieties may incorporate groups including but not limited to ether, amine
and carboxylic acid functionalities.

Other aspects, advantages, and preferred features of the invention will
become apparent from the detailed description below.

Detailed Description And Preferred Embodiments of The Invention

The following reaction Scheme illustrates the preparation of the
compounds of the present invention. Unless otherwise indicated, R — R, Q, Y,
Ar'-Ar*, and Ring A, in the reaction scheme and discussion that follow are as defined
above.
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Schene 7 WD 2004/ 092145 PCT/ | B2QQéhdH1159 .36 RL - Q
R4 Ard-Lv7 R2 VIlc R1L O QRA A4 K5 RZ Vic Lvs
COOR

R’ R8

X

Lv COzR
Villa IXa

Lv®



lilc
Ar4d RS COOR RzZ Ilc

RLAOCH QR4 Ar4 |

SCOX R Viltc A RL QR4

R5 i s - (CRL1RL2) nZ- (CRL1R12)s;

woMves/ei2msZ i s -CH2-; wherein each mand s ar eeCT/IB2004/001159
i ndependently 0, 1, 2, or 3. WD 2004/092145
PCT/ 1 B2004/ 001159 -37 Scheme 8 PQAr4-Lv9 Xllic O
| POAr4-CH Xllc Lvb COOR Illc PO Ar4- R5 COCOR
Xlc APOAr4-R5 COOR Xc A | HOAr4-RCOOR IXc A R1
Via RL QR4-Lvto R2Z QR4 Ar4d R5 COOR R2 llc
R5i s- (CR11R12) m Z- (CR11R12) s; wherein Z is -CH2-;
: Scheme 3

R2
Via

RZ



wherein each mand s are independently 0, 1, 2, or 3.
WO 2004/ 092145 PCT/ |1 B2004/ 001159 -38 Schene 9
w19 Xillc 10 POAr4 11 Xilc \H PO Adr/maH/001159
XVc PO Ar4 R5Lv10 XIVc Lvs COOR I\/b A PO Ar4 R5 COOR
Xc A RS is -(CRLIR12) m Z- (CR11R12);_ wherein Z is
-CH2-; wherein each mand s are |ndependently 0, 1,
2, or 3. WD 2004/092145 PCT/1B2004/ 001159 -39 Schene
10 PO Ar4 OH XlVc Lvs COOR 111c PO Ar4 RS COOR Xlc
HO Ar4 R5 COOR IXc RL QR4-LV2 R1L R2 Via QR4-Ar4
RSCOOR R2lie ARL QR4-Ard4 RS ssBekke4I C A R2 RS is
-(CR'R12) m Z- (CR11Ri 2) S;_swherein Z is -0-, -NRlGCa-, or
-S(Oj-; 5 wherein eachﬁhland S are |ndependently O

1, 2, or 3; and whereinji_is 0., or 2.
R\H
R2
Vb
R1
»
4 N
2
R Vb
" Arl—R2 COOR
\/(\C{p/ 7>< 8
g R12 R R
. b
RE—y— AR——R><LOOR
R itb E(Ru

r

Rﬁ——Y—Y“\( AP—RS RS
AT
7 RS

Ib R R% R

RZ

R®is -(CR"'R"®),-Z-(CR"'R"?),; wherein Z is -O-, -NR'™-, or -S(0);-; wherein
m and s are independently 0, 1, 2, or 3; and whereinjis 0, 1, or 2



WO 2004/ 092145 PCT/ | B2004/ 001159 -40 Schene 11 | i
halide halide XVIC LV5 COOK A lllc COKX AN
wohnat4/me14xVc R COOK QA RA NR2 Ic 10 WO PCT/IB2004/001159
2004/ 092145 PCT/ 1 B2004/ 001159 -41 Schene 12 Rl R17
R4-CH Lv72/~\ Lvil N ( R2 Vild Vléj\t R17 11 DR N--~\

Lv 4 hQR2 4 Vd R R17 4 1'C NS\ R2 Ivd Il O
R1 R17
5
Scheme 5
10

"YWAT% R°H

Viib

Y"\c Art—RS COOR
/, c{p/m 7><R8

11 R R
R Hib

R®is -(CR"'R"™),,-Z-(CR"'R"?); wherein Z is -O-, -NR'®-, or -S(O);;
wherein each m and s are independently 0, 1, 2, or 3; and wherein jis 0, 1, or 2



COOR RNCHR2 Rd ~OR9 R17 RL "(: QR4 N, CH2 O00R
R /~(\ lid HOR9 Rl R17 RA NN\CH2 COOH 2 5 1d H
wWOR004/821400 2004/ 092145 PCT/ |1 B2004/ 001159 - 42 reahsom4/b61159
50 Br ( OCHCH3 IXd Br NXIld OR O \ | 40" CH3
(~OCH2CH3 (, HBCOCH3 Br NRZ R4 '" WId Xid Rl i
ORLi oXH3 1 i~ R(QR HICOCHBR2' ~fW( N '~ Xd
Li d WO 2004/ 092145 PCT/ 1 B2004/ 001159 -43 Referring to
Schenme 1 above, the conmpound of formula [a my be
prepared by hydrol ysis of conpounds Ila, wherein the
group CO2R is a hydrol yzabl e ester roup such as
net hyl ester (C02-CH3) or ethyl es m -CH2CH3), by
al kali et al R'

RA—Ar—\?
Vile

R? Vic H

R2 Ve

lic

Rr' l
b——R‘——N‘——Rs COOH
R2
lc é

R®1s {CR"'R'),-Z-(CRY'R"),; wherein 2 is CHy;
wherein each m and s are independently 0, 1, 2, or 3.

10 Scheme 7



hydroxi des (e.g. NaOH, LiOH KOH) in a suitable

sol vent (e.g. aqueous THF, 5 aqueous nethanol or
wazobbeeasi ons thereof) at a tenperature betwearCcOIB20@/001159

100 degrees or by heating in a mcrowave synt hesi zer.

Compounds of fornula Ila may be psgpared by a

coupling reaction of conpound |IVa, wherein Lv' is

Br, I, or triflate, and an organonetallic conpound

I[lia, wherein Met = boronic acjd or ester, stannane

etc, and the group CO2R is asRHescri bed above,

nmedi ated by a 10 palladiunm{0){or other transition

netal catal yst. Conpound | Vg Can be obtai ned by
ei\n_Lv'h4i s _ass_de rlbed
Qa!!’n Lv§‘|s %? EQ’ ,

al kyl ati on of conpound Va,
above, with conpound Via,

or triflate. Referring ga~Sche 2 aboy,ﬁc t he conpound
of formula Ilia, which 1s used in Schenme 1, may be
obt ai ned from conpounds Vila, wherein 4v3 is d, Br,

1, or 15 triflate, by palladiyn(0) nmediated coupllng
reactions with a reagent such Ras pi nacgl at odi bor ane.

Compounds Vil a, wherein Lv3 ig_as descryi bed abovﬁ‘ can

be obtained by al kylation o 'uounds Villa rein
Lv3 is as described above, ac {eln
Lvd is C, Br, 1, or triflate, Re errlng to Schenmeg
above, esters lla, whiclR¥S useéd in Schgge 1, 20
wherein the group CO2R is as descri bed above may al so
be prepared by al kylation of conmpoundXd g@ﬁf in the
group CO2R is as described above, with cou4 Vi a,
wherein Lv2 is as described above in the schiepti on
of Schene 1. Conpounds Xa nmeag! be obt aj ﬁ rom
conmpound Xi a, wherein the groip CO2R i as desqjhbed
above, by reacting conpound aW th a deprotect|ng

agent, such as 25 with hydrpgen gas ovgr a,netal lg
catal yst (e.g. palladi um onlc& bgn] TR a0 tapray COOR

sol vent (e.g. THF, nethgﬂ- L N8 anol) Lba t enper re
between O degrees Celcils and 100 dey’li\I s Celci @
Compounds Xl a are conmercially avail ablje or can be
made by those skilled in the art. 30 Referring to
Schenme 4 above, conpoundggof formula I'; wherein R5 is

- (CR'R12)m Z- (CR1' R12) S;} wherein Z is ¥ 0-, -NH oa-,
or -S(OS-; wherein eachdm._and s are |ndependently 0,

1, 2, or 3; and wherei O 1, or 2; may be
brpotRits— AB—wiRE; ciGPPR
qnpgunds of formul a and

prepared by hydrol ysi
is as described int

the group CO2R i s &% “descri bed above,“Ey an
nmetal hydroxide 35 (e.g. Na OH, LiCH 5
sui tabl e solvent (e.g. aqueous THF, aqueous nmet hano
or conbinations thereof) at a tenperature O degrees
Cel ci us and 1®0is-@aYRERsz-Cal''alswhefenzpowrgds of formul a
|1b, wherein Rﬁerbnﬁeéi:ﬁrrﬁdﬁ&QEﬂeb\@QeMQnt%lael 2,6pgPounds  of
formula | b, may be prepared by reaction of conpounds
[11b, wherein WD 2004/ 092145 PCT/|1B2004/ 001159 -44 R5
is as described in the conpounds of formula Ilb and
the group CO2R is as described above, with an
activated acyl ating agent such as Vib in a suitable




solvent (e.g. THF, acetonitrile, dioxane, toluene) at

a tenperature between 0 degrees Celcius and 100
wodegr®@estsCel ci us. Conpounds | Vb nmay be obt ai ne@dTiiB2oo%/B01159

conmpound Vb by reacting conmpound Vb with conpound VI b,

wherein Lvs is a |eaving group. SU|t%gle compound Vi b

i ncludes N, N -carbonyl diim dazole onpounds Vb and

Vib are commercially avail able or can be nade by

those skilled in the art. Referring to Schenme 5 above,

conmpounds of fornmula Illb, which i Schee® in 10 Schene

4, wherein R5 is as described i n pbeadesesd ption of

Schene 4 and the group CO2R is asimtescri bed above,

may be prepared by reacting conmpound b wherein R5

Is as described in the previous paraggaph, wth an

appropriate electrophile of formulg,Lv6-C(R7RB)- COOR,

wherein Lvs is a | eaving grou suchlas hal o, in the

presence of a base (e.gqg. cesigﬁréarﬂéhbte potaSS|um

carbonate) in a 15 suitabl e sol venkiige. g.

acetonitrile, or DMSO) at a tenperatufe betws 0
degrees Cel cius and 100 degrees CelciL Su‘zgolau
el ectrophiles of fornmula Lv6- C(R7R8) il ude

nmet hyl 2-brono-2-nmet hyl propanoate. Cbnﬁbunds VIlb are
comercially avail abl e or can Be—Adde- skill ed
in the art. Conpounds of formula Ib, Il [1lb, and
VIl b; wherein R5 is -(CRL1Rt2),"-Z-XI@ 1R12) 8i
wherein Z is -CH2-, and wherein each and s are as
descri bed above; can be prepared by t hods known to
those skilled in the art. Referring to Schene 6 above,
conpounds of fornula Ic, wherei IS &oEdR72) m

Z- (CR11R12)s; wherein Z is -CHf—-%,%4 % repared by
hydr ol ysis of conpounds I|ic, mhere?ﬁ tgéggroup CO2R
is as described above, by alkali netal hydr oxi des
(e.g. NaOH, LiOH KOH) in a suitablg solvent (e.gqg.
aqueous THE, aqueous net hanol or canbinations
thereof) at a tenperature between 0'degrees Celcius
and 100 degrees Cel cius or by heahi*ag-g5n BOORCr owave
synt hesi zer. Conpounds Ilc may be prepa{ed by

al kyl ati on of conpound Illc, whergin L )s a |eaving
group, with conpound | Vc (mhen Lvi is iddide, bronm de,
chloride or other 30 |eaving group). \Rlrious nethods
can be used to effect this reactipn, shgh asVia
deprotonati on of conmpound IIR'c (Ly5 wi th a base
e.g. sodium bis(trimethylsi|llyl)am de™~Comduiids | Ve
may be prepared from conpouf Vc By reaction with a
hal ogenati on agent or hal gqgegatjion gyst-am-e g3 mmnaﬂ
chloride and dinethyl foeanide or from anot
halide (e.g. reaction &f conpound Wyc, Lv7 = 35
wi th sodi um i odi de). Conpounds Vc nay be prepared from
conpounds Vic by reactipg compounds Villc with a
reduci ng agent, such as RS®HHRUM G R kivesein 2 iCShpounds
Vic may be obtained fr oMb thav s\telindepgrdan®y 0=1. Bpr 3or

ot her hal ogen) WO 2004/ 092145 PCT/ | B2004/ 001159 -45
by netal - hal ogen exchange (e.g. with butyllithium

foll owed by reaction with dinethyl formam de.




Alternatively, referring to Schene 7 above, conpounds
of formula Ilc, wherein R5 is

WO tioRaIRI?) , , , Z- (CRL1R12) e; wherein Z is - CH2-PCTEBRO®IN01159
prepared by 5 the reductive deoxygenati on of conmpound
VIlic using a silane and an ae$&d source, typically
triethylsilane and trifluoroacetic acid. Conpounds
VIIlc nay be obtained by addition of compound Ills to
conmpound Vic. Various nmethods can be used to effect
this reaction, such as deprogsmpeméson of Illc (LvS = H)
with a base e.g. lithium_diisppropyl am de, or
Ref or mat sky type activat iRfA—é¢ TTH¢ (Lvb = Br) with a
metal or 10 netal salt (eXyle chromiun(I1) chloride).
Conpounds Vic may be obtained from conmpound VIlc (Lv8
= Br or other halo) by netal ihal gen exchange (e.qg.
with butyllithiunm) foll owed'by fleaction with di nethyl
formanm de. Alternativel po+aferti to Schene 8 above,
conpound Ilc, wherein R5 isyje(CR' RI2)m Z- (CRL' R12) e,
wherein Z is -CH2-, nmay be oltai ned by reaction of 15
conmpounds | Xc with suitable qoupling partners of
fornmula Vla. These reactions may be effected using
el ectrophiles Vla (e.g. Lv2 = halides, sul phonate
esters) in the presepcs-Aff——RAOH (e.g. cesium
carbonate) or with al cohol sy(Lv2 = OH) under
M t sunobu-type conditions (e.g. triphenyl phosphine
and di et hyl azodi car boxyl ate). |Conmpounds | Xc can be
prepared by deprotection of prqtected conpounds Xc. 20
Sui t abl e protecting groups canVinclude allyl, benzyl
etc. Deprotection of Xc (P = allyl) can be achieved
by exposure to a sol ubl potrghsitrynfretal (e.g.
tetraki s(triphenyl phosphi ne)pal |l adi un{0)) in the
presence of a base e.g. norRi¢ine. Inger ?_.} tes
Xc-Xl'1lc may be prepared by the mathoals §§ ed in
25 Schene 6. Alternatively, re;tr 'Qg t chenme 9
above, conpound Xc can be prepale by ting
compound XlVc (e.g. Lv10 = haliles, sul pfionate esters)
with conmpound 111c, wherein Lv5 is as descri bed
above. Conpound Xl Vc capQreApepr? ed, OORr eact i ng
conmpound XVc with (C=0)Cl2 in a poddr aprotic solvents
such as 30 di net hyl f or mam de. go @ XVc can be
prepared by reacting conpoundx 1 ith a reducing
agent, such as sogdi um horohydriedes, ounds Xl i c may
be prepared by %ﬂ%’(ﬁﬁfﬁ% %‘ééptﬁ?t?é'g%g%mggﬁé%"&
Al ternatively, rwfesine¢ashmand Serednserendentihbve. ot he
compound of formula Ic, wherein RS Is - CR'R12 11 12
'oa ( )mZ-(CRR )5 wherein Zis -0-, -NR -, or
-S(0)1-; 35 wherein each mand s are independently O,
1, 2, or 3; and whereinj is 0, 1, or 2; nay be
prepared by hydrolysis of conmpounds lie by al kali
metal hydroxides (e.g. NaOH, LiOH KOH) in a suitable
sol vent (e.g. aqueous THF, aqueous nethanol or
conmbi nations thereof) at a tenperature between 0
degrees Cel cius and 100 WD 2004/ 092145
PCT/ |1 B2004/ 001159 - 46



degrees Celcius or by heating in a m crowave

synt hesi zer. Conpounds of fornula |ic may be obtained
whon/easi on of conpounds | Xc with suitabl e corqi/iB2go4/001159

partners. These reactions may be effected using

el ectrophiles (e.g. Via; Lv2 = hagg.des, sul phonate

esters) in the presence of a base (e.g. cesium

carbonate, potassiumb5 carbonate or potassium

t-butoxide) or with alcohols (Mia; Lv2 = OH under

M t sunobu-type conditions (e.géﬁ@@%@enyl phosphi ne

and di et hyl azodi car boxyl ate). Conpounds | Xc may be

prepared by deprotection of compounds Xl c wherein P is

a protecting group. Suitable P pptegiingqgy oups can

include ally!, benzyl etc. Deprot ion of Xlc (P =
allyl) can be achi eved by exposure &LQ sol ubl e
transition 10 netal (e.g. Y\ COOR

tetraki s(tri phenyl phosphi ne) pal | adi un(Q i flct he
presence of a base e.g. norpholinefor{By)reduction
(XIc; P = benzyl) with hydrogen gasvover a netal

catal yst (e.g. palladiumon carbon) in a suitable
solvent (e.g. THF, nethanol, _gL_anoIEsat

tenperature between 0O degreé§)CbP%ius 0?88 degr ees
Cel cius. Conpounds Xl c can be obtakneaﬁgy al kyl ati on
of conpounds XIVc with conpound 15 |JII¢ (Lvs= O, Br
1, triflate, as described above). Referring to Schene
11 above, in certain cases al kylatioph of an enol ate
ani on of conpound Illc wths bepzyl hali avi ng a
formula XVlic affords conpgbnds%§Vb.R6e‘§ggﬁds XVc can
be converted into conpounds Ic by e.g.(Apalladi um

medi ated coupling reaction in a solvent known by those
skilled in the art 20 (e.g., March, X&dvangdd organic
Chem stry, Fourth Edition). Referriwf to Sghenme 12

above, conpounds of fornula Id may bje pre
hydrol ysis of conpounds lid al kaly s
(e.g. NaOH, LiCH KOH) in ajsuitable gotfve
aqueous THF, aqueous net han combi nat i ons
thereof) at a tenperature b 3 degirbes-gCel COOR
and 100 degrees Cel cius. 25*Compounds of forgagf lid
may be prepared by react Ron of conpoungis |1 th an
appropri ate hydrogenati on agent such| as hydrogen gas

over a netal catalyst (e.g.R1 pal | adj um on carbon) in

a suitable solvent (e.g. THE,. nethanol, ethanol) at a
tenperature between 0 degre Cel ci,us agg_&po gggﬁees
Cel ci us. Conpounds of for a 111 né9 be“psepared by
reacti on of conpounds IR with an applropri a30

tri phenyl phosphi ne reagent having a for mul a:

( C6H5) 3P+- CH( OR9 OR) cr._j,h a Witig reagction.

Sui t abl e t%glﬂﬂf 1I(Rq8h@?;(f§ﬁi1ﬁg)sir"\§‘3§é‘rﬁ'§ -‘8mNFia}gTe°r -S(O)y;

1, 2- di & hoxwhein eagtomtahy $ 3r indegeheentil 0, 1,#h oy hwherein j is 0, 1, or 2.
chl oride. Conpounds of formula IvVd may be prepared by
reacti on of conpounds Vd as described in Schene 9.
Compounds of forrmula Vd nay be prepared by reaction

of conpounds Vid and VIId as described 35 in Schene

9. Alternatively, conmpounds of fornula lid may be
prepared by the nethods of Schene 13. Referring to
Schenme 13, al kylation of enolate anion of nethyl 2-

met hoxy propanoate with a benzyl halide | Xd affords
conmpounds VI|1d. WO 2004/092145 PCT/ | B2004/ 001159




-47 Conmpounds VIlIid can be el aborated to conpounds |id
by e.g. palladiumnediated coupling reaction.
w@Enupownds |id may al so be prepared from conpoRCIIEB2XE/001159
Conmpounds Xd can be prepared from conpounds Xl Id by a
sequence of reactions such as (i) palladi um nedi ated
coupling reaction to form conpoundsg¥ld, and (ii) 5
reduction of the ester to alcohol, and (iii) halide
formation to formconpounds lid. Any of the above
conpounds of formula | and any of%%ﬂﬁ%ﬁgnpounds in the
schemes 1-13 above can be conver t¥8& anot her
anal ogous conpound by standard chem ca
mani pul ati ons. These chemi cal mani pul a ons~are known
to those skilled in the art and incfudeya) rbalgeal of
a protecting group by nethods outli ip 10 T. W
Geene and P.G M Wits, "Protecti) RQUps in Organic
Synt hesi s", Second Edition, Joh#fidgi| ey and Sons, New
York, 1991; b) displacenent of a | eaXVMig gr,Qep
(halide, nesylate, tosylate, etc) with a prixarGOOR
secondary am ne, thiol or alcohol to iforn1a econdary

or tertiary amne, thioether or ether| respgcjl e'ﬁ;

c) treatnent of phenyl (or substitut®d phen
carbamates with prinmary of secondary amnes to form 15
the corresponding ureas as in Thavo B atoofd -
Synt hesis (1997), 10, pl1189; d)
propar gyl or honopropargyl al cohol pr ot ect ed
primary amnes to the corresg f N cC or

E- hormoal I yl i c derivatives by baliget nent with sodium

bi s(2- met hoxyet hoxy) al um num hydri d&XMcRed- Al ) as in
Denmark, S. E.; Jones, T. K J. Og. Chem (1982) 47,
4595- 4597 or van Benthem R A T. M} 20 Mchels, J.
J.; Speckanp, W N. Synlett (1994), 368-370; e)
reduction of alkynes to tQe correspopdi ng Z-al kene
derivatives by treatnent hydrogen gasYand a Pd
catalyst as in Tomassy, Bj et. al. Synth. Commun.
(1998), 28, pl201 f) treathent of pri and
secondary amines with aff i socyanate, 3y "ié% %or
ot her activated carboxyli@ agid der

al kyl /aryl chl or of or mate<or A »
provi de the 25 correspondi ng ur€a, am de, carbamate or
sulfonagide; g) rBfuctive anmination §f a primary or
secondaly am ne using RCHO; and h) treatnent of

al cohols with an isocyanate, acid chloride (or other
activated carboxylic acid derivative), alkyl/aryl

chl oroformate or sul fonyl chloride to provide the
correspgndi ng carbamate, ester, carbonate or sulfonic
acid ester. 30 The conpounds of the present invention
may have asymetric carbon atons. D asteromneric

m xtures can be separated into their individua

di astereoners on the basis of their physical chem ca
di fferences by nethods known to those skilled in the
art, for exanple, by chromatography or fractiona
crystallization. Enantionmers can be separated by
converting the enantioneric mxtures into a

di astereonric 35 m xture by reaction with an
appropriate optically active conpound (e.g., alcohol),
separating the diastereoners and converting (e.g.,
hydrol yzi ng) the individual diastereonmers to the
correspondi ng pure enantioners; or by chromatographic
separation using chiral stationary or nobile phase.

Al'l such isoners, including




WO 2004/ 092145 PCT/ |1 B2004/ 001159 -48 di astereoneric

m xtures and pure enantioners are consi dered as part
wmtooshe143 nventi on. The conpounds of fornul as ¥dl/1B2b@t001159

are basic in nature are capable of formng a w de

variety of different salts with various inorganic and

organic acids. 5 Although such salLy@gs.nust be

pharmaceutically acceptable for admnistration to

animals, it is often desirable in practice to

initially isolate the conpound of formula (1) from

the reaction m xture as a pharmaceutically

unacceptable salt and then sinply convert the latter

back to the free base conpound by<temed2rent with an

al kal i ne reagent and suBsequently convert the"latter

free base to a phar maceut '

addition salt. The acid

conmpounds of this i g€

treating the base conpound with antrally
equi val ent anmpunt of the chosep mreral or garganic
acid in an aqueous sol vent edi umjor | sui tabl e

or hahol . Upon
R T Ne? desitr’dd sol i d
éed aci'd 15 salt can

careful evaporation of the s
salt is readily obtained. rfFrie—desi
al so be precipitated froma sol uti
in an organic solvent by adding tp the s 'Wtion an

appropriate mneral or organijc acid. e compounds

of formula (1) that are acigd in_mm&$§§i2e capabl e
of formng base salts wit /10 pﬁ%rn& ogi cal ly

accept abl e cati ons. Exanﬁfes of uchvaesal t 4l i ncl ude
the alkali metal or al kaline-earth nmetal,salts and

particularly, the 20 sodi &m and potas flim sal ts. These
salts are all prepared by onveﬁéhgi?ix techniggss.

organi ¢ solvent, such as netpan
‘@H’

n &% the free base

The chem cal bases whic ?Feaggntzp
prepare the pharnaceH;' y accept gpl e bas 0§_Lts of
this invention are those which fonpmnon- toxiC Dase
salts with the acidic conpounds oi formula (1). Such
non-toxi ¢ base salts include those derj,ved from such
phar macol ogi cal |y accept @bl e cations as sodium 25

pot assi um cal ci um and magnesi umhese salts can
easily be prepared by At | ng—+NpIearresp | ng

aci di c conpounds w t h, ak_adueous solutigﬁ2 %ﬁﬂgining
the desired pharnacglogically aqpept abl _lhgns, and
then evaporating the resulting solution to dryness,
preferably under reduced pressure. Alternatively, they
may al so be prepared by nixing |lover alLKanol i c

sol utions of the acidic coppounds afgtX'he 30 desired
al kal'i netal al koxide toggther, an t ben evaporating
the resulting solution to Jyness Mt ReCkap@O®thnner

as before. In either cB%e, ~Stoichjonetric ntities
of red@gents are preferably eanoVed in ofide®t®’
ensure conpl eteness of reaction and naxi mum yi el ds of
the desired final product. The conpounds of the
present invention are nodul ators of PPAR, preferably
35 PPAR y and a. The conpounds of the present

i nvention can nodul ate processes nedi ated by PPAR-vy,
whi ch refers to biological, physiological,
endocrinol ogi cal, and other bodily processes which
are nedi ated by receptor or receptor




conmbi nati ons which are responsive to the PPAR agoni sts
descri bed herein (e.g., WO 2004/092145

WORUH/9B2B04/ 001159 -49 di abetes, hyperli pi de®caB2004/001159
obesity, inpaired glucose tol erance, hypertension,
fatty liver, diabetic conplicas2ens (e.qg.
reti nopat hy, nephropathy, neurosis, cataracts and
coronary artery diseases and the |ike),
arteriosclerosis, pregnancy di pol ycystic
ovary syndrone, car di ovascul 3 éﬁ§ses (e.g. ischemc
heart disease 5 and the like), cell injury (e.g. brain
injury induced by strokes and the l|ike) induced by
at her®scl erosis or ischem c heart disease, goug,
i nfl ammat ory diseasejzﬁjrih, arthrosteitis, pajn,
pyrexia, rheumatoid ritis, inflanmator HICHS
acne, sunburn, psoFlaSH&t eczema, aller ast hma,
G ul cer, cachexi a, aur0|nnune di seases, pancré&lltls
and the like), cancer,: ostegporosis and catafacts,
Modul ati on 10 of such procegses can be ac§b I|shEd
vitro or in vivo. Indf%izEﬁi;gﬁﬁatlon can | HZCH3
out in a wde range df joead s, such as,, npl e,
humans, rodents, sPReédp, vﬁ’J gs, cows, ald | ike. The
conpounds of the present T nvention may al so be ud&¥ ul
in the treatnent of ather tabolic syndrongs
associ ated with gmpair'ed gljucose utilizatgon and 15
insulin resistange i udgALaPUW | at e- st age
conplications o@ I;)E%H&uotﬂaas di abet i 'C thy
at her oscl er osiR§ ~difab& i ¢ nephropat hy, R4 .ogt g
neur opat hy, and di abetic ocul ar conplicatiogs such as
retinopathy, cataractformati on and gl auconma, and
many ot her conditions |linked to NIDDM i ncl udi ng
dysl i pidem a glucocorticoid induced insulin
resi stance, dyslipidem a, polycysitic ovarian 20
syndrone, obesity, hyperglycem a, hyperlipi dem a,
hyperchol esterem a, hypertriglyceridem a,
hyperinsul i nem a, and hypertension. Brief definitions
of these conditions are available in any nedica
di ctionary, for instance, Stedman's Medica
Dictionary (Xth Ed.). The in vitro activity of the
compounds of fornula (1) may be determ ned by 25 the
foll owi ng procedure. Scintillatian Proximty Assay
(SPA) assays In the SPA assay, 3H |l abel ed darglitazone
(for PPAR-y) or GW331 (for PPAR-a) is bound to the
PPAR protein captured on SPA pol yl ysi ne beads and
generates radi oactive count signal that can be
detected by TopCounts (Packard). 30 The PPAR-bound 3H
| abel ed |igand can be di splaced by an unl abel ed
compound. The Ki of the conpound can be then
determined by the extent of displacenent at various
conpound concentrations. Reagents: SPA polylysine
beads, which can be purchased from Anersham 35
Bi osci ence. 3H | abel ed Darglitazone for PPAR-y.



3H | abel ed GA2331 for PPAR-a. PPAR proteins. WO

2004/ 092145 PCT/ 1 B2004/ 001159 -50 Buffer - PBS, 10%
watpeeraess 14 nM bet a- mer capt oet hanol . The conp@uUmBdg40M1159

the present invention that were tested all have Kis in

at | east one of the above SPA asggys of between 0.3

nMto 30 M Certain preferred groups of conpounds

possess differential selectivity toward the various

PPARs. 5 One group of preferred conmpounds possesses:

sel ective acti vﬁ‘?fé}"'t 9\5?'&?3 pepgee.dhe WB?““?’?&??—“V‘? la may be prepared
Anot her pr Y bydratydis f cempooridsdlemgrersirdtbe prous 695l a hydrolyzable ester

; (Fe)IA; cti Vf\n aelp Mich ¥s rfnethﬂ@%&@@O}W?%y!%?@mz@\‘l%m), by alkali metal
- a. r.preferr r oup,,0f conpaounds

possesses E\Lf{?%g £ ?\(/eég' g\gato?'\'/ f‘?’)’/" #g\ﬂ)a'r"aa s® rxg@% sgﬁg\hgeég. afdyeous THF,

PPAR-y &vepaeprrmghanolgi spmeipatipnsdihessal) i a dampgstuss between 0 and 100

conpounds pemsess 98 BShentrgdn b imicowacd syrihésjzet. Compal@dd ¥ AdRmula lla may

10 5 over BobRFESR; Qc&lﬁ%gegé%ﬂof c&hﬁ‘ouﬁd W8 Awherein Lv' js I, Br, 1, or
substi t ut egwctar ngﬁ 1 C_acl ﬂ_s con‘ﬁogﬁds of Forn Ia_(lj

may be  pr BUT G AR OGERISIAE ctghucllia, whersin Mgt boronic acid or ester,
par ent er al sigtnapereetce (At cthe gfaop riD-Bt is ;ssdeseribed) abovej mediated by a
treat maot pilaBiRAG) orasthentramditioh meaISatlystTE@npoMIIVA B4HSbeOdbtained by

the pres englkylétﬂx Fg:tg}n%ahsnwxl M\%reﬁq‘m i%%sg({?g&@%i é%@el Wh t?orc‘npound Via,

tabl ets or capsul.e ol'ly or aq

suspensi ongﬁe?'ﬂigﬁ@gs?r"t?r&%@s, powders, granul es,

enul si ons, syr uReferdng teStheane 2 abovd ies compquod oftfaruls lith ovhich is used in
oral use MayheldCl, WG e Btaled FBh RompttiRdsSVIlaO Whérbid (0T &1, Br, 1, o

sweet eni_ng, ..col ori an reserving in order to

pr oduc gspgéﬂﬂﬁtﬁb g’htp F'%g‘l“ﬁ“&) g?%@’ﬁﬂt”“@ﬂ% r?i’ﬁ{%f %‘f’ g reagent such as

pr epar at i oRisacoipipdiberere. GayPeUDAT Wianwhiieir ke deer deseribey above, can be

ac Cﬁpt ag: € obt@iN€d Yy abdylatonaB caibodids! Vilta, vihbﬁinr[ﬂ‘hhlg%dasﬁlbed gove, with

such table i 4 he art t hese

tablets na;%%"ede}?:dolgt;_'é@g%}ﬁﬁ'ﬂ 'gegﬁJéir' Fr{abc':ﬁea%t' ically _

accept abl e ent eRFETRG R Phgme 3sabeye. guterg ligcwhich is used in Scheme 1,

nonost ar awberein thgl gyavie ICPLR @ias tesanibat ahove, magl els@be prepared by alkylation

?i si ?t teqlr alot QhpadHd Xa,ahtﬁéPéiMHe%Fbuit) BOLRIR a8 a&Jcmféh Rb&R! Withaompound
ract to Vi ained action over, a |onger

peri od. Fg &?r?ul “g}%{e%'n 29? or %% rdgfc"ﬁes? e 255 Bdhg S e?cﬂémf' of pyeheme 1.

of hard gelCRMPPHNESLIR (RYLRe objained fam pPHPAUAEXIAcWheRin the group COR is

i ngr edi ent ak gesetibed dbavie! By reattingvembound Kiadvitd ial[degrotecting adent, such as

exanpl &g Gath hididheh J5LNRAL <?ne>t¢1~¢1 AGist [Q.&PQE& TR cBbon) in a suitable
in the form I

kaol i n. They nay al be 0 soft gelatin _
capsul es V\ﬁéi’eé’f %'gt Eégmw@ ‘i“ﬁ@?"e?fiiaé"rﬁpeiag"%‘?e%’éeg“ {idpgees Celcius
wat er or amndiq0 degreeli Galgiussuch as peanut oil, |iquid

paraffin or ol i ¢émgduhds RAURS EEMMSISRR EvAIRDE of REATBE InYade by those
contain aCtk'Y%‘A r,gdl ents in adm xture with 30
skilled i tﬁ?

L. art.
exci pients suitable for the manufacture of an aqueous

suspensiton. SucRefeipg {9; Ssherae 4 ghaye.rrempousdssofdermniagb: wherein R® is -
agent, suchcCr4r'§pai(QRYR'Y; bovergine igy10- GBHI| @ SEO) e iwhgrkin each m
celtul 058, iy LLRIIPARYIYB! N or3Para WrB3R | sIK! VB may be prepared
qum acact oty el Eorvpunss Thcvnershy R ittt 'y cgmpounds o
a nat ur al [fgrmyle andthe goup<SiShRiisiag dessikeH abpye,| by @h alisdlimetal hydroxide
condensst i QalgPRODEC LGN, KESH)Yh @&t Soniete(edN dq@obOMEF, aqueous
chain fatt éne%hg or E&%b.%&@%&éﬂ%&%%&"rm& %rh%grees Celcius and 100

st earate, ] s
degrees Celcius. Compounds of formula llb, wherein R’ is as described in the

compounds of formula Ib, may be prepared by reaction of compounds {llb, wherein



condensati on product of ethylene oxide and a | ong
chain aliphatic al cohol such as
wohept@desaet hyl enoxycet anol, a condensati on preduB200&H01159
et hyl ene oxide and a partial ester derived froma
fatty acid and hexitol such as p#i+yoxyethyl ene
sorbitol WD 2004/092145 PCT/1B2004/ 001159 -51
nonool eate or a fatty acid hexitol anhydrides such as

pol yoxyetriyd Eé’ISes‘éﬁHe@'u{ 8 coff PR @%rﬁlula Tﬂean? Ct)l'rle  group G CO.R is as

phar mace onpos,

sterile :déé 4 da?cﬁmr}g) “ﬁthfé'oi@ aga? ?fv'étg'geﬁ%ﬁssue'hébé% I“o"h suitable
This sus@ 6H9-nHYF, Iseetpnirilan dienanel telesnel e ademmBratuve loatawen 0
met hods dsgrees Cdasand 100 @Bless CHIGREE ShPdGnde nveNRhy e btained from

t ti
2PonE 2 REmouAP OB By IS Bbolnd U Y B VIE eI (e is 2
for mul at E8VRE U, SuliablecomRoun Vi elyres bt carbony dimidazole,

perenterally- §9mwh®bvle an Viberd conoercially wenildble érodan be made by
exanpl e apsaskaRl itde@, 1 N 1, 3- but anedi ol . Anobng t he

accet abl e ve ents that be e

are vat er, Rgfg'lflgg kS gﬁ eoé \"S‘f?dc“f@%"‘é’f)% 'aéwﬂmﬂ is used in
chl or'Pde Sg'aﬂ"m dthereinoRR’ is h"P slegstived ds thedescribfonrnd Sthegedt and the
oi | may lgeup COER Byas desdibddubbve)may b he;tdrea H‘yfﬁé&nngodompound Viib

di gl ycer WlESn I’an |saﬁsd 'dEécﬁlﬂadf ﬁt J\é/ r??e%gss ﬁ % A Swith ogn.l_ﬁpéaropnate

d find b
Al pha. SUBEEPUE TR ST £ OPA Mo 7o srous such as

For mul a @F'? ity peeisenge obxebasel (891 icssivet @cbonate, phiessiudt ¢arbohate) in a
suppasi t elitabe sbint RC Tk, m&loﬁﬁrﬁeaﬁaﬂ IWI‘S@)fat b 'Eb?npgf ga between

é?u;hsmsfh%&ggﬂfé'%%d (f&pdelgree{) éeigu ' g'é&?@% Ilegm)hugﬁg ormyla Lve-
solid at %BJtCQ%m'ttdémfew%m@%mthw p@aar\gatatComeuras Vilb are
t enper at geramerdidily\avdilbblé bresaebernaie i thbse sRilédi@the@gt um t o

rel ease the dby,g ourtidR forfiB B il@th: Lrl?ic\hlﬂd\ﬁhe?é?r??ﬂls DURI&?) 7.

and ! des. . For. topl cal use pre

f or Fg '¥§ Q‘?{E" 2} rﬁ"\“re?f{‘?’g"he’eﬁlef"‘fhé% a"dfcﬁf%ﬁ qﬁf?"é?f’sabwe
or s us pe ﬁéﬂ mepa@g RY miethpdsdnavindo tbosmmldrstheért t he

present i nVenRéferﬂngatb$ch&ﬁ’€)¢ 608l -compRind HNGmMEM bt.St\nlhEMﬁ'lq?@k is -

carboxyI| f, Fornul a
adni ni st & t(ﬁ@"l?g? %ﬂ% R Zjosdgyﬁemag}’ ?Pi@% ’ég‘@ sis of
such as §?Fﬁ?°|““q?rﬂcr WhREEID e oruRGQeRds as feseribed @hove altvedlkati metal
vesi @bes hydnekides) |(¢.9. NEQHAILIOH HOBY) @5 a slikgplesver® (6.9NaduBoudSTHF,

formed f E&U@o@s M&ﬁén@ﬁ& c@&bnﬁ%ﬂ@&ﬂh&édnpdt d8smpe féﬁﬁ@ Péﬁeen 0 degrees
chol est eeglcl I nes

| .am ne hosphat |
Dosage | &vars 2 ?‘5’(@ % JeU 8 S%ﬂ‘tf’sgo?y g, f’%% dpjgrowave synthesizer.
i nvent i ofORPEINGT g Y Qﬁﬂ@%ﬁfedcw alyiatign Ot)COBTPPtg\ﬂ Kitg, Wosdgin Lv° is a
\é\EI ght t @adhpgroup] Mth capipsandavel ywhes L@ iodidy, Bfoﬁﬁo%réhﬁ)ﬂde or other
osagg r t
aboutgslo%taﬁné Em@@o\’)%‘r%g%%%& ?aq t{ggdslég t%) %g%t YKe ?%UP% osd'Ch as
however , 9ER5&Pnalion, of Heqmnepnd 'B’se(‘-‘f eTel) f Wi aanybase eg. sodium
partic uI bis(trimetiylsiyhemidg. |domgdepdsiifc uap he prepaigdiidin @mpounds Ve by

factors idagtiod @it e hbiBRnatfoh 'ayénf or hglt:getn%n Q?srténll ggl OQ%]I I chloride and
corrpound #hquormgm ni st ered ¥

gener al mide of fjoy another alde 2%’ EﬁTFFPH E@PB?W“B Ve, Lv' =i
r out &5 of W!S'bl AOYTS fofide); BpmPpopiadseVcomayee: prepdreshfrong arepounds Vic by
conbi nat reastingrdmpdunés VY &vith tayre@cing e asuth @dllsadium borohydride.

di sease WBEFIAN VI maf 6L aﬂéfned-ﬁgm%gln@&aﬁc?vﬁmv = Br or other halogen)




35 therapeutic activity of the present conpounds they

may be adm nistered concomtantly with other orally
wa@zivelient i di abeti c conpounds such as the PCT/IB2004/001159

sul fonyl ureas, for exanple, tol butam de and the |ike.

WO 2004/ 092145 PCT/ |1 B2004/ 0011595--52 Met hods of

preparing various pharmaceutical conpositions with a

speci fic amount of active conmpound are known, or wll

ot o) et GadR erdite (o6 i S qtowtDby. reacton i
Mack PubP'P?ﬁ‘V'ﬁﬁmar@g%‘pany Easter, Pa., 15th Edi t| on

(1975). 5 TheAliematvel.cefering tSepmeat abave, wmpoinds df iehaiw lic,
further ivhéreis P at. @:Ra‘w)m-zaml‘%sf WnekrdhEZ @O M IPfﬁLE b€ brebded by

ggﬁ;g@t lhg\‘n]?d:]t:tlvg Q%o%n.ﬁ%ﬁ gfocgi%t) g{llﬁ 8%';4 %Qlaf?e a% an Sfld source,

t he prestRFaly Higtyeiaps, a""s‘"f’ﬂ?f°a°e|t'i’ ﬁ‘f"i! EPmMPRHNgs y"'wv tyg obtained
t he scopkby additivinef dogpbundillivgto exrapnohd¥lc avisioysr reqiiaada tcarobes used to

::ﬂi ﬁ 2|e Caﬁétcie tﬁwréaaloﬁmemése&e pfoRh&teH bffic wtiaamﬁnlmk@e g. lithium
racenic gﬂ x?'fﬁygm'#h%z%%ﬁﬂﬁﬂ% Lﬁp8§q0(ft’c°ﬂ of d!b("ryg( %ﬂr"‘@*‘h a metal or

chi rdP cegtabpalt (e.gupiremivmd) Rligride)s €omenuads Viexmnayt begobtained from
racem c Bamgounicevif (LT Bt @F omeelao) bpintdi-Ralogen exchange (e.g. with

enanti o by net hods
Known t gﬁlftﬂlg@ﬁrﬁﬁﬂls\fr%ﬂg%a%hw Qlﬁ\e{ﬂwf%% ge HPLC .
chromat ogr ap ytef'?“‘%e@f ©ferriog te Scheme 8R0Sy eqmpoutd ey wherpig R is
15 exan‘pHéB RBLENCRY' R, geeesinal i 00Bi-1 may1be obteited bynteadtivn of
ot heryi SSorhd%dﬂ\déai(@dnth ar.tsm@%o ;u@' ;&aﬂx\ﬁs of 3RnUPVIE Fheks ?éécnons

o o e AL L £ B

di anet er the'prrsersa h? b@e (8- ée%'qﬂhcmnae)mwﬂea'whﬂa&lw%r @H) under
1100 sysMasoRolgrtgidi c@hdition® {eke Bripheipt ghoshhing ahis BiskhyldzddEkirstgylate).

100 } b&iof G
t ger1 8 §2ﬁ%@ﬁ$§b§é§“ 8 %F%Lr‘éd by %8&&5&.0@%4 B’ro@&l&f @Jmpg%glig Xe.

syst éfh t ﬁrpb%eé’lé'@sgrﬂi’r’?s SaRaelydecaly eengyl el 9%"‘3%@} eiet (P =

acet oni t aliy) e cdnobe 1 adhiepadn lpy eexpasuce tthean sbDBle ptansiiont metal (e.g.

buf f er SQaltr’dltlé(ﬁﬁheﬁﬁﬁhogphmg)‘pﬂléﬁlﬁlﬁ(o»Th’ﬁ thd OMedeAbeS RVE' base e.g.

‘this peria ha%ea constant 3 m nute In the

foI | ow ng | es and prepar atl ons, "Et" neans ethyl,
"AC' means aE‘ njRdiates I‘J(é’“x"l'ﬁea'ﬁé bereYepgied by RiTROMEthodsy described in
"ETO26" setaneeet hyl acetate, "THF" rreans 25

tetr ahydr of ur ﬂlﬁmamg' reé”’mg {Eeéﬁznén@éj o[n?c] c ¢an be prepared
supercri hl cal fluld i]% mat ogr,aph | condi t1ans
Singl e eRAIEY tgg Epoyd (Fﬂl e c'“‘E tSGﬂB’é)‘WQf’%mpW"d

obt ai ned Mgy wiFeh Lvisis g dascobﬂdrabbmkcmopm:&lhlgwm B¢ pref@ed by
bar and Zeakti ounGhXVoabvﬂaKC%Ci;' it Ql perE arﬁ&tuc%ﬂerﬁ@rsuch as

a n d 5 Q’He[@%ﬂq%m lae, 3#1 mipou fcg&’ Fé’é\"@paﬂd %4?&% rco%pound Xiic

c 0 rrp o u n d ¥t redyeing, agrak éFChf Br %?ﬁ'P'H b°¥9é¥"6&? mﬁ?@%?@ﬁﬂ\'ceﬂay be
by pr ocegteparsd byted oefadsieswibddimSenesiescri bed i n

Het erocycl es, aneffdthely, R to 888md 8 andVe tht cdhpound of formula Ic,
wherein R® is -(CR""R'),-Z-(CR"'R"™);; wherein Z is -O-, -NR'™, or -S(O);

35 wherein each m and s are independently 0, 1, 2, or 3; and wherein jis 0, 1, or 2;

may be prepared by hydrolysis of compounds lic by alkali metal hydroxides (e.g.

NaOH, LiOH, KOH) in a suitable solvent (e.g. aqueous THF, aqueous methanol or
combinations thereof) at a temperature between 0 degrees Celcius and 100



WD 2004/ 092145 PCT/ | B2004/ 001159 -53 Exanple A-1
2- Met hyl -21{3"' - f 2- (5- net hyl - 2- phenyl -
W®@B2004/6092045 4- vl ) et hoxvl -1 1' - bi phenyl - 3- Y) oxy) prDmB2n@i01159
acid\ NOI / OMe OIOOCH 0O101 Nj OI .-11 0 5
To a solution of nethyl -46 -
2- et hyl - 2- ({3‘ -[ 2- (5- net hyI - 2- phenyl - 1, 3- oxazol - 4-
yl ) et hoxy]-1, 1'-bi phenyl yI }oxy) propanoate (0 89 g,
1. 76 mol ) .in nmet hanol ded wat er
m-) and pOi%EsHiFvE Ty 5‘&"& "(i)’“'?’g‘”@"e s!“‘bfsga'u??lj"”“ﬂ%éf formula
m Xt ur e walic mavbe ¢htained dy reiaction bf agripdunds IXc wishusutatdercbupling partners.
al | oned t 0TER8|redchon Hhdyerd efddtel Ql@'ﬁ@@féhhbbﬁles o Vla L = halldes.

iﬁll “L' SPO‘Q’E\ﬁph‘aQéié ngr'aﬂR 913"‘@£s%nde &% C?gse e ﬁ cetsh mpcarbggafte {Pgtassium

(3x30 nﬁ) Wa@o?fbm@a'umofrwwsorma‘mgh % OH) under
sat ur at ed Nigsuwohstypeomhdiivng k.o triptieny! mhospbie @mhytdylmacarboxylate)

f’Od' um S?Ltalihﬁ‘tiulndg ixt 3y @p@%&@@@ﬁ&ﬁg@i ?Qg%gciuqﬁyﬂ@ Wherein P is
0 lve e | e CO

Sol P (0. o2ty ST Yeehic R nrreciil pOurELaan sy Fiy benen et
C28H27NCb @egr geg’!“ of Xlg (s allyfcan ‘@@Ch'%g hﬂemosp? P @, soluble transition
6. 08, No3. tetal (elgMBirakibfitbhéryiphbsphine)balbdidm () CPHePresdhR of a base e.g.

-%) HZ)7 97 m()i:tﬁlnhcg%r tj refiugtrfp (()élgI 3 }_g%xzy)ﬁvg{ﬂ?hyéé% %s 2o&er a metal
( 2H d, J natgysé ?—‘E p la,:hu:wo farppn) dn a Jsuatablf s@lvegdeﬂzj' HF, methanol,
7.12 (1 H, ethano)) Eﬁagem(efatdl‘b bd\ﬂeenﬁ degfiees| Celgiufand 140)degrees Celcius.
6 87 ( 1H, Cdlqpouﬂd $X1€ chh bebbihinEl by allz\‘btu&gof &%’ﬁlourtds XJJVC'WltK chpound
S) 97 ‘I%ZL = Cf, gr f, truXate a's_%gsbnbed abové) ’ )

2- Vet hyI 2 f (3" Referriog terSchemsotlotheren i gepain £9der @lkylation of an enolate
bi phenyl - 3ayiby 6K \cbppadph i Gitaai benzfialide havingFs formula~XVic affords
OL OOV ~% ngot:mog’)@é' dom@o@df X c Eﬁl de‘%\%\’%ﬂeot 6 comFﬁunds lc byeg.

rocedure des T A-
ﬁet hyI 2. m?? H |.1m me ial ed coupllng reaction |n a solvent knowngby those skilled in the art

2- [ (3" 2P[ 44g.9-r\idrth, sdvanast krghiiberemistry, GryihELition)- bi phenyl
3-yl') oxy] pr opanr&kming b Benelret1b Gbovs, RBIREIAREE HMREMUK 1A prepared

_L?Z/B 431 gwymo'rysis o?’é%mmngg ﬁ)ﬂyoa%ﬂ'ﬁig\ala dré)lia%gi)e(.)g 08 ]L , KOH)
in a suitable solvent (e.g. aqueous THF, aqueous methanol or.combinations

thereof) at a temperature between 0 degrees Celcius and 100 degrees Celcius.
25 Compounds of formula lld may be prepared by reaction of compounds llld with an
appropriate hydrogenation agent such as hydrogen gas over a metal catalyst (e.g.,
paliadium on carbon) in a suitable solvent (e.g. THF, methanol, ethanol) at a
temperature between 0 degrees Celcius and 100 degrees Celcius. Compounds of
formula lid may be prepared by reaction of compounds IVd with an appropriate
30 triphenyl phosphine reagent having a formula: (CgHs)sP*-CH(OR®)(COOR) CT in a
Wittig reaction. Suitable triphenyl phosphine reagents include 1,2-diethoxy-2-
oxoethyl)(triphenyl) phosphonium chloride. Compounds of formula IVd may be
prepared by reaction of compounds Vd as described in Scheme 9. Compounds of
formula Vd may be prepared by reaction of compounds Vid and Viid as described

35 inScheme9.
Alternatively, compounds of formula lid may be prepared by the methods
of Scheme 13. Referring to Scheme 13, alkylation of enolate anion of methyl 2-
methoxy propanoate with a benzyl halide IXd affords compounds Vilid.



Exanpl e A-3

2-Methyl -2-1 (3" -(2-[1-(6-net hyl pyridazin-3-vl)pi peridi
wOoizo04/9921€t hoxv -1 1' - bi phenyl - 3- vl ) oxy] pr opanai©iBai4h01159

\ NOI i | OXrom Ol | OvVWYOH 1101f i H3C-N. H30 N.N

Fol |l owi ng the procedure described7in Exanple A-1,

starting fromnethyl 2-nethyl-

2-[(3" -{2-[1-(6- nethylpyridazin 3-yl) pi peridin- 4 yI]et

hoxy} -1, 1C H)(thger‘ld %gxg%cgt%o lﬁ‘r?ogwsqw%teg P%llﬁ@um mediated

conpound was oduced
sol i d. 1o°%’FéN7|g reaction. (meunds "ﬂmmlse Ge@repared ®m\vBtnpounds Xd.
7.27 (2H, Compalinds X1 can b prepafeddfdmcomBoundd Kild By .a séquerce ok reactions

H, bd Jsuch %sg Fglzdlunz mQ atZ &gpl&éﬂaﬂ ’to% ?on?pogr?’da()&d and (ii)

3‘: fﬁlzcglor( %f}_rge eﬁ@r to 3 cohoi gnd_l_(mmlde fam@gpn(t%qrm fompgunds lid.
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carbonate or sulfonic acid ester.

30 The compounds of the present invention may have asymmetric carbon
atoms. Diasteromeric mixtures can be separated into their individual diastereomers
on the basis of their physical chemical differences by methods known to those skilled
in the art, for example, by chromatography or fractional crystallization. Enantiomers
can be separated by converting the enantiomeric mixtures into a diastereomric

35 mixture by reaction with an appropriate optically active compound (e.g., alcohol),
separating the diastereomers and converting (e.g., hydrolyzing) the individual
diastereomers to the cormesponding pure enantiomers; or by chromatographic
separation using chiral stationary or mobile phase. All such isomers, including



4.27 (2H, t, J =7.8 Hz), 3.06 (3H, t, J = 8.1 Hz),

2.83-2.76 (2H, m, 2.53-2.46 (2H m, 2.40 (3H, s),
WQR2060021%7 (2H, n). Exanples A-5 to A-28 5 Exani/mo04/061159

to A-28 were prepared using procedures anal ogous to

those described for Exanple A-4._ J&x. # Structure 'H
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pharmaceutically acceptable base salts of this invention are those which form non-

toxic base salts with the acidic compounds of formula (1). Such non-toxic base salts

include those derived from such pharmacologically acceptable cations as sodium,

25 potassium calcium and magnesium, etc. These salts can easily be prepared by

treating the corresponding acidic compounds with an aqueous solution containing the

desired pharmacologically acceptable cations, and then evaporating the resulting

solution to dryness, preferably under reduced pressure. Alternatively, they may also

be prepared by mixing lower alkanolic solutions of the acidic compounds and the

30 desired alkali metal alkoxide together, and then evaporating the resulting solution to

dryness in the same manner as before. In either case, stoichiometric quantities of

reagents are preferably employed in order fo ensure completeness of reaction and
maximum vields of the desired final product.

The compounds of the present invention are modulators of PPAR, preferably

35 PPAR yand a. The compounds of the present invention can modulate processes

mediated by PPAR-y, which refers to biological, physiological, endocrinological,

and other bodily processes which are mediated by receptor or receptor

combinations which are responsive to the PPAR agonists described herein (e.g.,
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WOX084/0921457. 3 Hz), 7. (1 H t, J = 7.8 for LRCTBR004/001159
7.00 (1 H, ddd, J= .0, 2.8, 459 (MtH)+ 8.1 Hz),
6.65 (1 H d, J 83Hz), 4. 74- 4469 (2H, m, 3.16-
3.12 (2H, m, 2.41 (3H, s), 1.63 6H, s). (CDCl3, 400
MHz) 8.63 (1H, bs), Calcd for "c 8.13 (1 H, bs), 8.06
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3H), 2.50- c%rr@g GWm nge r J gf éuféc?slsucé g%%r@éﬂ%w humans, rodents,

5.02(s, 2

7.73-7. 86( eePzHPs':PWﬁ\m te® Mz, CDOI3) :  1.97-2.07

(m 2 H), 2.13 Thezom®urfdsof the Mﬁenﬂm@@ho( gy @soHie, uselyl dBhe treatment
LRVE A~ 120t2otfef mefBbolié Sphdrordes/ ssociafedBilith( ifpaifed glu@odd) utilization and
4.21 (% 2m§.“m rggs(t;a%ce m%%dé 'Ha,o( rHte-;tage comp?catnons of NIDDM, such as

diabetic angiopathy, atherosclerosis, diabetic nephropathy, diabetic neuropathy,
and diabetic ocular complications such as retinopathy, cataract formation and
glaucoma, and many other conditions linked to NIDDM, including dyslipidemia
glucocorticoid induced insulin resistance, dyslipidemia, polycysitic ovarian
20 syndrome, obesity, hyperglycemia, hyperlipidemia, hypercholesteremia,
hypertriglyceridemia, hyperinsulinemia, and hypertension. Brief definitions of these
conditions are available in any medical dictionary, for instance, Stedman's Medical
Dictionary (Xth Ed.).
The in vitro activity of the compounds of formula (I) may be determined by
25  the following procedure.
Scintillatian Proximity Assay (SPA) assays
In the SPA assay, 3H labeled darglitazone (for PPAR-y) or GW2331 (for
PPAR-a) is bound to the PPAR protein captured on SPA polylysine beads and
generates radioactive count signal that can be detected by TopCounts (Packard).
30 The PPAR-bound 3H labeled ligand can be displaced by an unlabeled compound.
The Ki of the compound can be then determined by the extent of displacement at
various compound concentrations.

Reagents:
SPA polylysine beads, which can be purchased from Amersham
35 Bioscience.
3H labeled Darglitazone for PPAR-y.
3H labeled GW2331 for PPAR-a.
PPAR proteins.
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invention may be administered orally as tablets or capsules, as oily or aqueous
15 suspensions, lozenges, troches, powders, granules, emuisions, syrups or elixars.
The compositions for oral use may include one or more agents for flavoring,
sweetening, coloring and preserving in order to produce pharmaceutically elegant
and palatable preparations. Tablets may contain pharmaceutically acceptable
excipients as an aid in the manufacture of such tablets. As is conventional in the art
20  these tablets may be coated with a pharmaceutically acceptable enteric coating,
such as glyceryl monostearate or glyceryl distearate, to delay disintegration and
absorption in the gastrointestinal tract to provide a sustained action over a longer
period.
Formulations for oral use may be in the form of hard gelatin capsules
25  wherein the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonate, calcium phosphate or kaolin. They may also be in the form of
soft gelatin capsules wherein the active ingredient is mixed with water or an oil
medium, such as peanut oil, liquid paraffin or ofive oil.
Aqheous suspensions normally contain active ingredients in admixture with
30  excipients suitable for the manufacture of an aqueous suspension. Such excipients
may be a suspending agent, such as sodium carboxymethyl cellulose, methy)
cellulose, hydroxypropylmethyl cellulose, sodium alginate, polyvinyipyrrolidone,
gum tragacanth and gum acacia; a dispersing or wetting agent that may be a
naturally occuring phosphatide such as lecithin, a condensation product of ethylene
35 oxide and a long chain fatty acid, for example polyoxyethyiene stearate, a
condensation product of ethylene oxide and a fong chain aliphatic alcohol such as
heptadecaethylenoxycetanol, a condensation product of ethylene oxide and a
partial ester derived from a fatty acid and hexitol such as polyoxyethylene sorbitol



H NVMR (400 MHz, CDCI3) : 2.02-2.14 (m2H)2.44-2.54 N

(m 5H) 2.75 - 2.86 (m 2 H LRVMS A-18 Nb5.26 (s, 2
wa0060RD4s 7.05 (m 1 (mz): 456.5 H) 7.16 - PCT2AB2¢031001159

2 H 7.25 - (MtH)+. 7.36 (m 6 H 7.46 (t, 2H) 8.02

(d, 2H. 'H NMR (400 MHz, CDCI3) : _54.96 - 2.07 (m 2
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CDCl 3) 1. Ségentskhdb hafenbeed ntdhtiondd dtbvé. SThe 3terile 1nje(ctaBle prdparation may

g gg St 5 S6£IQ° be%o%la@d* as% Jdlpengm F r?@, k nt&[ﬁlly-a%tép?ble diluent

H, 7.20 - o %e?t If_tgr ZFx?waple ewl_ﬁo_l,ytlon rp 13 L(tinedlgl ﬁywonwth&laccetable
(td, 1 H, RhiEEs (agd ¢olventshat7mayl b¢ @mpldyed)are water, Nifige(s4€blution and
MHz, CD@h 3) isdtonicl s@tun{ Shiorfde Ishiutiod. Fok ti$ pu sE')alt\\X B1aRé ﬁxed oil may be
A- ’22 (7 t 042 "Q/m%{%mi;\clg% cF'J?«c :Mmg- &glﬁdgn{es In fd%}m Y 3¢jds such as
- 7.34 (m 9eig fpidfnd usqin hempepargtioniof iniestalieR (400 M-z,
CDCI3) : 1.71 (3he dphialsubsitute@ carbaryli2 Acidsmompouhbis of@orﬁﬁla (1) may also
(s, 3 H, Zb@deinigerzg in(tA8 fohrRuppsioreiof Pectaldihistratibn (Pthe drug.
(m 2 H)15 These %gvmgosmons can be prepared by mixing the drug with a suitable non-
irritating excipient that is solid at about room temperature but liquid at rectal
temperature and will therefore melt in the rectum to release the drug. Such
materials include cocoa butter and other glycerides.

For topical use preparations, for example, creams, ointments, jellies

20  solutions, or suspensions, containing the compounds of the present invention are
employed.

The alpha substituted carboxylic acids compounds of Formula (I) may also
be administered in the form of liposome delivery systems such as small unilamellar
vesicles, large unilamellar vesicles and multimellar vesicles. Liposomes can be

25 formed from a variety of phospholipides, such as cholesterol, stearylamine or
phosphatidylcholines.

Dosage levels of the compounds of the present invention are of the order
of about 0.5 mg/kg body weight to about 100 mg/kg body weight. A preferred
dosage rate is between about 30 mg/kg body weight to about 100 mg/kg body

30  weight. It will be understood, however, that the specific dose level for any particular
patient will depend upon a number of factors including the activity of the particular
compound being administered, the age, body weight, general health, sex, diet, time
of administration, route of administration, rate of excretion, drug combination and
the severity of the particular disease undergoing therapy. To enhance the

35 therapeutic activity of the present compounds they may be administered
concomitantly with other orally active antidiabetic compounds such as the
sulfonylureas, for example, tolbutamide and the like.
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‘(jgd’ H H Nb@%s(sé"o%%»%zn tgx%gi) S’ a éa]cgégs;\(l%;gr of Ié)astereomerg Single

enanttomerslduastereomers may be obtained by methods known to those skilled in
the art.

Where HPLC chromatography is referred fo in the preparations and

15  examples below, the general conditions used, unless otherwise indicated, are as
follows. The column used is a ZORBAX™ RXC18 column (manufactured by
Hewlett Packard) of 150 mm distance and 4.6 mm interior diameter. The samples
are run on a Hewlett Packard- 1100 systemA gradient solvent method is used
running 100 percent ammonium acetate / acetic acid buffer (0.2 M) to 100 percent

20  acetonitrile over 10 minutes. The system then proceeds on a wash cycle with 100
percent acetonitrile for 1.5 minutes and then 100 percent buffer solution for 3
minutes. The flow rate over this period is a constant 3 ml / minute.

In the following examples and preparations, “Et* means ethyl, “AC” means
acetyl, “Me" means methyl, “ETOAC” or “ETOAC” means ethy! acetate, “THF* means

25 tetrahydrofuran, and “Bu” means butyl.

Chiral supercritical fluid chromatography (SFC) conditions.

Single enantiomers of certain racemic compounds were obtained by SFC
using a chiralpak AD-H column at 140 bar and 2.5 mL/min, chiralpak AS-H column
at 140 bar and 2.5 mL/min, chiralpak OJ-H column at 140 bar and 2.5 mL/min.

30 Throughout the following sections, compounds of the general formula
below were prepared by procedures analogous to those described in Heterocycles,

2001, 55(4), 689-703.
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Hz) , 1¢ . 1@emperatyfe. dthe splushon]_w@s pOLQed4m1qz\yater6a®d1ﬁe(i1to HH 2 with 1N
= 8.1 HzhydrRnibie 4ckl fhd Sl@elcted) with @thfl, acktale, (383o3mt52)The Fofbined

3H,
(2 (3- ISZJ do #écégvxey q@j"%‘% w:th5$aJ:> Fa?e%aa %to{.)\g Qxﬁﬂ"‘ nﬁnh’gﬁ&eh){i ied (?rhhédrous
pr ocedur @dﬁéb%vqt?jérﬁe’% a’lﬂrcéb%?f“&’c‘?ddﬂ dryness tq giveribe e HWP°20d as

br onopr opwtiteatystalime solicx(0.6 gofo%yet hyl
2- br q@go- @leﬂ@ﬂtil)&halﬁrso@élﬁrf&t@el-@moé‘ﬁ% SNty 965, heymae ?QJancera 26,

the titl was obtained in 93%yi el d.
321 (M E%QW?K{/R (CDCI'3, 400 MHz): 7.30 (1 H, ddd, J

= 1.0, 1U3!V|S745§3(M#t') 7.24 (1 H dd, J = 1.6, 2.4 Hz),

6.97 (1 HNMR(COLI;7400.MHz): 8.6 (B1.)dd, &= B, 66H27.48 K, . =2.8 Hz),

1.0, 2.5 53_

9 3H74i3§1ﬁ &2'29%)1(|4t§ g&%ﬂiggflﬂg %Hz)@?ltﬁfé 76

15 L&Y Hz) 12 (1H, bs), 693(1 dd, J="14,82. Hz), 87 {(1H, dd, J = 2.0, 8.1 Hz),
4.29 (2H, t, J=7.7 Hz), 3.07 (2H, t, J = 7.7 Hz), 2.40 (3H, s), 1.63 (6H, s).

Example A-2

25
Following the procedure described in Example A-1, starting from methyl 2-methyl-
2-{(3-{{4-(trifluoromethyl)benzylloxy}-1,1"-biphenyl-3-yl)oxy]propanoate, the title
compound was produced.
LRMS: 431 (M+H)".

30



Preparation a-3 Ethyl 1-(3-bronophenoxv)cycl obuta

necar boxylate | i OOEt O Follow ng the procedure
walzwended in Preparation a-1, using 3-bronophetmiB2ecicho1159

20 et hyl 1-bronocycl obutanecarboxyl ate as starting

materials and heating in a sol-$8+on of acetonitrile,

the title conpound was obtained in 56%yvyield. LRMS:

300 (MtH) +. Preparation a-4

4-[2-(3-1 odophenoxy) et hyl | - 55 ﬁlé‘)('s 2- phenyl - 1, 3- oxazo

lP?epglr ;Mﬂgh ‘8"'“;%' t’ X o paes: eﬂcrl beglbl Ihcre]n -3

2- (5- net hyl - 2- phenyl - 1,3 mﬂmﬂnﬁaa_ﬂ_y_agﬁet hyl - 4- met hyl be

nzenesul fonate at anbjpent tenperature, the title
conpound was @N&@E@%wl eld as a ﬁ‘oﬁ('(on
oil. 30 L N 406 ( 20017'09%4,5«

00 I\/Hz)

PCT/ | B2Q@4#®01159 - 60 'H NVR ( CDCl3/ 7.87
(2H,5dd, J= 1.9, 7.7 Hz), 7. 34 7.29° (3H m, 7.15-
7.13 (2H, m, 6.86 (1 H t, 81Hz)676673(1

H 'T) é’ lili\?l %’E' r&ce e d'es@rlb?d i'ﬁ'@xamqéggﬁisst:gr? mg’ from mélhyl 2-me91yl-

2 Br om)2'l[§3 G "P‘PEIYHXH“&‘Q" prwiRgrding-dlethead b -bichena- &t hoxy
| pyri di pipxylicha0bat&rthe fitle campahdiiva®prodifced as a pale yellow crystalline
2 (5 megdpy! - 2- phenyl - 1, 3- oxazol - 4-yl ) -et hanol (1.04 g,

di bronopyridine (1.21 g, 5.1 nmol)
|n a{m %%ﬁaﬁg('\ifgn (20 nL) at 0 C was added sodi um

hydri de H §¥B(CRClgi4p0 MUZ)3687g’ZH @ Jegtit 1U3), 7.3M& 18 @Euh), 7.4y (1H,

hm xt ur ebd,Q 2vasH! 7.06-E0 @H, @ndggmsa (“RPes. aticlg@(mom) 464 (1H
ours. = f 0

extr act S5 R, AR R, 81 g%%% Lifein o s adlh .

or gani ¢4~ THA&H&): GAR BEa -0 deH, it 18§ (B 5k 433128 BHuM-

bi cabbonat e and sat urated adgxemplsA-4sodi um chl ori de,

dried ( MSthyt O Phe i S31bb -8 netok w efViLE-
concent rlotx cclo-lla—u nec r§SI ue was puril y SI | Ca gel

chr omat et hyl acet ate in 15 hexanes

to afford the title @uv d as a white crystallin
solid ( [ 's WSy P85 (M ;@%m
400 MHz) , dd, J=01.8, 78»@*'44-
(4H M 7o 7a Q%lutuc(nl oHethQ'l 1432 ~r€btrNZi hefl l% o&ézoii—ylﬁethox&]-n'
ZEE) blpl}en§l%-)§|}gﬂ)cyg?buila2?f éPQBEZ (Qﬁ} %£7é mmol) ln tetrahydrofuran
(3 mL) and methanol (1 mL) was added 2M aqueous lithium hydroxide (0.28 mL).
The resulting mixture was stirred at ambient temperature for 16 hours. Water (5
mL) and diethyl ether (10 mL) were added and the resulting solution stirred for 10
min. The ethereal layer was removed and the aqueous layer acidified to pH 2 with
25 1N hydrochloric acid at 0 °C and stirred for 20 min. The white precipitate was
collected by filtration and washed with ice-cold water. After drying at 40 °C under
high vacuum the title compound was afforded as a white crystaliine solid (0.091 g,
70%).
Elemental Analysis: Calcd for CyHxyNOs0.15LICI C 73.18, H 572, N 2.94.
30 Found:C 73.08, H5.67, N 2.93,
LRMS: 471 (M+H)".
'H NMR (CDCl,, 400 MHz2): 8.03-8.00 {2H, m), 7.43 (3H, t, J= 3.3 Hz), 7.30 (2H, t,
J=78Hz), 716 (2H, d, J = 6.8 Hz), 7.09 (1H, t, J = 2.3 Hz), 6.91-6.85 (3H, m),
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2- di oxabor ol an- 2-yl ) phenoxy] but anoat e WD 2004/ 092145

PCT/ | B2004/ 001159
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bi 5( di ghenyl phosphi no) - f er rfo@@n"e §¥)ch%)307r7 7'!;'3 adi-um Calod
(1]) canplex (0.152 g, OC gl aicd for
di ch,jpromst hane. Th rﬁlul 8;/@%Hﬂé=atf°¢gRatng’g";gg%‘w"z
80| C 1 Q}'«wa?@/@d gt zt:oHi; 7(5@@@45@@%»—0 6.03, N 3.01.
t ehper gtef e Wt &F was |ntsmelz»c432t3(and IAET ARt Ur e  |Found:C 7233, H
extractied with diethyl et réﬂ/fs&(gﬂ mi.2.34 (BHes)gonbi ned 6.01, N2.95.
orpgani qs were washed with [2 %ﬁq@éd@s1 %@t und
bi Farbgrate (2/\59 Jm_) and oai'_l_llca_m HzZ)  caue odium-10
chl oride, dried (anhydrouéddsg m,g %%&amﬂl | tered
and concentrated. The resi|g H68%$5§k}r4|4 grefh), By siliga caedfor
ge chromat ography using Q- 2281 R{thyd 8.amgi68E |1 n Co7HasLiN205 2.32,
heka\tgei proall dh t ||t dd.ehpuAd HzP 692 | g forBRU)| H,0 C 64.82, H
LRIVS: 7@_« H R 3,= 80R) MH8A)(2H. 7. 1458 ((HH) i, 6.17, N 5.60.
d,[J = .32 (1 H|Y 57 24718 by 20728 15 'iog"d06483H
H|d, J 8.1 Hz), 6.97 (1, quig‘"'% ). 2.8, 8.1 BEONSS2
Hz) , 4.64(1 H t, J =6.3 5(3i-BtJ37 .'%7’
2.01-1.]94 (20 ™, T 32? 218DCR) 400 MHIF8.42600 {, J = 1.5
Hz) . Prieparation hyH2NE6HT64 QH[rd): T4 , 5
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(Preparjation 1) as starti rjge.sma. 25 @8m), 24w 38 {1 e 5.65, N 5.93.
(2H, m), 2.40 (3H, 5), 2.09-1.95
(2H, m).
(CDCl;, 400 MHz) 8.11 (1H, dd,
e CH,OH J=1.5,2.5 Hz), 8.00-7.97 (2H,
m), 7.62 (1H, t, J= 7.6 Hz),
O—%l/: 7.46-7.41 (4H, m), 7.35 (1H, d,
A8 J=7.3Hz),7.31 (1H,t, J=7.8| forLR
Hz), 7.00 (1H, ddd, J = 1.0, 2.8,|459 (M+H)"
8.1 Hz), 6.65 (1H,d, J=8.3
Hz), 4.74-4.69 (2H, m), 3.16-
3.12 (2H, m), 2.41 (3H, s), 1.63
(6H, s).
(CDCl,, 400 MHz) 8.63 (1H, bs), -
e on 8.13 (1H, bs), 8.06 (1H, dd, J = alcd for
DR 1.3, 2.5 Hz), 7.99-7.96 (2H, m), CaeH2sN305.0.47H
A9 O“IVOU/@ ° 752 (11,4, = 7.8 Hoy. 746y |, orLR |720C 6673,
7.42 (3H, m), 7.35 (1H,1, = [0 WHH)_ 559, B89,
7.8 Hz), 7.04 (1H, dd, J= 2.3, o PO %
8.1 Hz), 4.72-4.68 (2H, m), 5.48, N 8.96.




conpound was produced in 75%yvyield. LRVS: 321 (MtH)*.
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X 8MR840Q MHZ)QDCEEa) :LJ

51 9- Pt
2.77 - 2.35 (m, 2 H), 5.25 (s,

2H 6.65 - 6.72 (m, 2 H), 6.94 -

699(m 2H),7.15-7.22 (m, 2

H), 7.35 (t, 2 H), 7.42 - 7.51 (m,
2 H), 7.80 (dd, 4 H)

£ H pSh(dg-2(1

(2H, o

LRMS
(m/z). 443.0
(M+H)".

N

A-15

"y D

"H NMR (400 MHz, CDCl,) :
1.98 - 2.08 (m, 2 H), 2.45 - 2.55
(m, 2 H), 2.74 - 2.83 (m, 2 H),
5.18 (s, 2 H), 6.91-6.98 (m, 1
H)7.13-7.21(m, 2 H) 7.26 -
7.37 (m, 5 H), 7.56 - 7.63 (m, 2
H), 7.69 (d, 2 H).

LRMS
(m/z). 423
(M+H)".

A-16

THNMR (400 MHz, CDCly) -
1.96 - 2.07 (m, 2 H), 2.48-
2.51(m, 2H), 2.73 - 2.82 (m, 2
H), 4.31 - 4.40 (m, 4 H), 6.63
(dd, 1 H), 6.92 -7.00 (m, 5 H),
7.13-7.21(m, 3 H), 7.25-7.36
(m, 4 H)

LRMS

(M+H)",

(m/z): 423 |
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A-22

, 7.36

a2 SN sVIN Y

"H NMR (400 MHz, CDCly)
1.64 (s, 6 H), 2.41 (s, 3 H), 3.06
(t, 2 H), 4.31 (t, 2 H), 6.88 (dd, 3
H), 7.04 -7.13 (m, 1 H), 7.14 -
7.23(m, 2 H), 7.23-7.34 (m, 3

H), 7.52 (dd, 2 H).

LRMS
(m/2): 494
(M+H)",

A-23

"H NMR (400 MHz, CDCl;) :
1.71 (s, 6 H), 2.10 - 2.22 (m, 2
H), 2.35 (s, 3 H), 2.67 - 2.77 (m,
2 H), 3.99-4.09 (m, 2 H), 6.67-
6.69(m, 2H), 7.04 - 7.13 (m, 2
H)7.20-7.32(m, 4 H) 7.37 -
7.44 (m, 2 H) 7.92 - 8.02 (m,
3H).

LRMS
(m/z2): 472.5
(M+H)*

A-24

"H NMR (400 MHz, CDCly) :
1.76 (s, 6 H), 2.49 (s, 3 H),
5.16(s, 2H), 7.07 - 7.19 (m, 2
H), 7.23 (t, 1 H), 7.32 (td, 4 H),
7.36-7.47 (m, 4 H), 7.98 (dd, 2

LRMS
(m/2): 444.5
(M+H)"

H)




(1H, d, J = 7.3 Hz), 7.31 (1H, dd

7.18 (1H, t, J = 8.0 Hz), 6.84 ( d, = 7.6 Hz),
wW®20%0¢2144H, s), 6.56 (1 H, d, J = 8 Hz), 4. 3B:HIE2604/001159

(4H, m, 3.11 20 (2H, t, J = 6.8 Hz), 2.79-2.72 (2H,

n, 2.49-2.41 (2H, n), 2.09-1.-%8-(2H, nm). Exanples B-2

to B-29 Exanples B-2 to B-29 were prepared by

procedur es anal ogous to that used for Exarrpl e B-1.

, J =6.1, 7.6 Hz),
1H J
7

amyte—Strocture——H-NWR ot—HR)

CDCl|3, 400 M) 7.62 (144 N%‘%"%@Hﬁ) 6(1H, t, I=
7. 3 H@ju% H d J(s:3|(-3) 5404’(12)H) 6/803d, 1( 1 LRiust ,| J =
o %@%ﬁ, Y, 6.8U(d; 1H)5.0843..1 16, B82)Fess | LR
B-2 F,c 0 rHi 0F~UH (17H1 G20 (. &H7.35 (R | @+B8. (1 H,
o6 NH Y 1ol s), 6.78 7H3§ "3”"1?9@ 8.2 ()
A6t H—t 3= Bk Al 29— (4H—r-
B.11((2H, t, J = 6.8 Hz)56 &?3"'5?3 i m, 1.08

(=7 5HIVD 2094/|@ sRCTH), BAO 04, )9&%@ _65

3i 400 M) @) ‘("JHH696d5,1H) 206/ (nB 2H1Y v S |( 1
i U] )= 7.5 He). 7. 367800 HYT 002 1, B2 A7 131
+H—4 1—7.6!—'.2),89 "”'é" H——J 1=
7.6 Hz), 6.94 for LR o M&?{‘dgﬁ B0, 7.3 HA),
586 |(1 H, 426, MrH) +, I Ehahg; = Am8 Hz) |
4 A2B- @ 22#7L4$3,(s 2J-|FG 306083 ) (mA): &8 |( 6H,
5) . H (400 laon 2 H), 10697.qesm, BHEY , (MEHE4 |( d,
D' H), 5 05 - 5. 17 (m 1 7THR (d, 3 Hp 3.1 s72<B(nn1’z H, 6./71
dd 11 6.78 (s NS (H)'J7730(d —6.901(d,
1 H), 718- 723(M+H)+_|Tg ,;-&Mg?c 7.33(m 1
), |7.69 (d, 7..89 (5log . Ky 2 3fls 45me | 1H.
A-28 Qe 21, 3,603 63(m. 11 424- LRMS

C(L 1433 (m, 2 H), 7.07 - 7.19 (m, 2 [(T/2): 472.5

N {1723 1H), 732 td 4 by, | (MHHD
7.36 - 7.47 (m, 4 H), 7.98 (dd, 2
H).
Preparations of Starting Materials for Examples A-1 to A-28 (Preparations a-1 to a-
11)
5 Preparation a-1

Methyl 2-(3-iodophenoxy)-2-methylpropanoate

0]
To a solution of 3-iodophenol (1.08 g, 4.9 mmol) in N, N-dimethylformamide (10 mL)
was added methyl 2-bromo-2-methyl-propionate (0.76 mL, 1.2 equiv) and cesium
10  carbonate (3.45 g, 2 equiv). The resulting mixture was heated at 90 °C for 24

hours and then allowed to cool to ambient temperature. Water was intreduced and
the mixture extracted with diethyl ether (3x20 mL). The combined organics were
washed with water and saturated aqueous sodium chloride, dried (anhydrous
sodium suifate), filtered and concentrated. The residue was purified by silica gel

15  chromatography using 0-30% ethyl acetate in hexanes to provide the title
compound (0.83 g, 53%).



oN o M(CDCl3r 400 MHz) 7.98-7.92 (2H, m,

7.44-7.38 (3H, m, 7.15 (1 H t, J = 7.7 Hz),
waR4/mH45 1H, s), 6.84-6.79 (2H, , 439 ( MtH)PCT/1B2004/001159

4.33-4.28 (4H, m), 2.89 (2H, t, = 6.8 Hz), 2.32 (3H,

s), 1.60 (6H, s). 1H NWR (40059, CDCI3) : 1.58 (d,

6 H, 2.46 (s, 3 H, 4.32 (d, 2 H, 5.06 (s, 2 H,

LRVMS (mz): 423.5 B-6 y" 6.70-6.72(m 1H) 6. 89

6. 91(mLRaﬂskam (A - 728 (m 2 (MH)+ M), T 9

7.48 8. 05

T 45 S i bogf 8 visg: 33 bt Jﬁ“@%? 2 gaggn1s)
2. 56- 2 256HE 684, 12 9.1 Hal, 616B1H, 01, tF OBH.5, SL3B H06I(3H, 5),
453.5 147384.4).35(d, 2H), 4.89-4.92(b, (MH) +. 1H),

6.87 for

<3
N

6825683(m 2H) 721-7.7r 3 H 7.36 - 7.44 (m
2H, 77.93-7.96(m 2H)' H N ., OOC13) : 1.59
(s, 6 H, 2.47 (s, 3 Mghvi2-G-iglgohenoxyypotanqate > 1) 4. 99 -
B-85.09 (m 3 H), 6.73 - 6 o LRVS (m z)+425.5 a 2
H),715(d 2 H, 7.21 - 7.20 (m 1H) 7.37 -
7.46 (m 2H, 796-8041 €400 ,CDC13)
: 164(m 6 H, 2.35 (s, 9 .82 (t, 2

4.28 - 4.38 (m 4 LRMVB ( mz 4575 H, 6.55 ( d "2

H, 7. fpllowmp tlzqur?qgﬁquﬁ ¢escr(tmj mfrq.q)aratlop a3‘6 usmg;etlwgz-( m 2
H), 7.t8&nopraPiobéle impla2e dfl MABYI2CHDsMBRAdtHd-propionate at ambient
PCT{OI B%Q%GQQJ ]lt5e%tle c%oh’\d%olgté p&i “1,\/%3,5 ytgng 3) : 1.67
(s H)RMS 321 (M*HJ". 2
'H NMR (CDCl,, 400 MHz): 7.30 (1H, ddd, J= 1.0, 1.5, 7.8 Hz), 7.24 (1H, dd, J =
1.6, 2.4 Hz), 6.97 (1H, dd, J=7.8, 8.3 Hz), 6.82 (1H, ddd, J= 1.0, 2.5, 8.6 Hz),
4.53 (1H, dd, J = 5.8, 6.6 Hz), 3.75 (3H, s), 2.00-1.93 (2H, m), 1.05 (3H, t, J=7.5
15 Hz).

Preparation a-3
Ethyl 1-(3-bromophenoxy)cyclobutanecarboxylate

VQO%OB

0]

Following the procedure described in Preparation a-1, using 3-bromophenol and

20  ethyl 1-bromocyclobutanecarboxylate as starting materials and heating in a
solution of acetonitrile, the title compound was obtained in 56% vyield.
LRMS: 300 (M+H)".

Preparation a-4
4-[2-(3-lodophenoxy)ethyl]-5-methyl-2-phenyl-1,3-0xazole

O

Following the procedure described in Preparation a-1, starting from 3-iodophenol

25

and 2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)-ethyl-4-methylbenzenesulfonate at
ambient temperature, the title compound was produced in 77% yield as a colorless
oil.

30 LRMS: 406 (M+H)".



5.03 - 5.14 (m 3 H), 6.69 (dd, LRVB (nfz): 435.5
B-10 1 H, 6.78 (s, 1 H, 6.92 (dd, 2 H, 7.01 (d, 3

w0D004/4920& - 7.14 (MHH) . (m 2 H), 7.18 (t, 1pcdd/1B2004251159

7.36 m3H ' H NMR (400 Mz, CDCI3) : 1.05 - 1.16 (m
3 H), 2.02- 2.04(m 2H), 4.11 - 4.3 (m 1 H), 4.48 -
4.58 (m 2 H), 495 LRVE (nfz): 451 B-11 5.96(m
1H), 5.11 (s 2 H), (M+H)+ 5.21(s, 2H), 6.175 (ol,7 %o
. 6.83 - 1 .30 -
AgMArEa NBA%&B@ 900 MpRDP8 Gy T RO R 48 Gpm. 715
H m, 8. of 1@12H4m)<§8611rttw=@1r@ys.mb_ey,smmmmm,g.m:ra,sHz),
. 7. 43 (Rabiauls, J3 63 Hz) B.2833H, s)7 19 (1 H t, J=7.38
), 6.87 (L H d, J =for LR 7.1 Hz), 6.68 (1
6.57 (1 H dd J = > 5. 17 426
S(2H, s), ZBrome-6dz( p20)-4-gl)ethgxy)

4 h 2 . : Joyid

EZH, nm, 2.65 (3H s), 2,49-2.41 Br03197

(2H m. 'H NWR (4oo w@gjﬁg ms (m 3
1.82 (s, c¢"' (~-~0 o0

(m 2H),385 (d, 1 H, LRMs (mMz): 439 B-13

(s, 1 Tpipsolytio@f 2- (54'ne111yl Z-phenfHViBdxazop4- w)qthaaxolggo(gs 5.1Immol)

, 6.58 (dnd 26-dithomoPyriafe (121 ¢25. FhmotBin Qﬂhyaron @@ané@@ mg) at0°cC

I(_;DDd g) 22 ( ?vaagdm 50(181{1 tgfdndeés(ﬁ/ﬁl in gg‘o Z? 5( g equl\yR;[ée re%ﬂtlgglmixture

(d, 2 H)O Jvas gfirred at@p'(bfppt tiquqfaturg,foogs f(ogrs gheH)uxtu@g@s poured into ice-
cold water and extracted with ethyl acetate (3x50 mL). The combined organics
were washed with saturated aqueous sodium bicarbonate and saturated aqueous
sodium chloride, dried (anhydrous sodium sulfate), filtered and concentrated. The
residue was purified by silica gel chromatography using 0-50% ethyl acetate in

15 hexanes to afford the title compound as a white crystalline solid (1.19 g, 65%).
LRMS: 359 (M+H)".
'H NMR (CDCls, 400 MHz): 7.97 (2H, dd, J= 1.8, 7.8 Hz), 7.44-7.35 (4H, m), 7.03
(1H,d, J=7.3 Hz), 6.65 (1H, d, J=8.1 Hz), 4.55 (2H, t, J= 6.8 Hz), 2.97 (2H, t, J=
6.8 Hz), 2.34 (3H, s).

20 Preparation a-6

2-Chioro-6-[2-(5-methyl-2-phenyi-1,3-oxazol-4-y))ethoxy)pyrazine

@_((\/ONU

Following the procedure described in Preparation a-5, starting from 2-(5-methyl-2-
phenyl-1 ,3-oxazol-4-yl)-ethanol and 2,6 dichloropyrazine, the title compound was
25  obtained in 64% yield.
LRMS: 316 (M+H)".
"H NMR (CDCls, 400 MHz): 8.11 (2H, d, J= 10.4 Hz), 7.97 (2H,dd, J=1.9,7.7
Hz), 7.44-7.39 (3H, m), 4.60 (2H, t, J= 6.7 Hz), 2.99 (2H, t, J = 6.7 Hz), 2.35 (3H,
s).
30 Preparation a-7
Methyl 2-[3-(4.4,5,5-tetramethyl-1,3.2-dioxaboroian-2-yl\phenoxylbutanoate




-14 ~p 6.74-6.76(m 1 H), 6.82- LRV (mz,: + B
6.84(m 1 H), 6.89-6.91(m (MH 1H), 7.19-7.28 (m 2
WOHp4/P2t4E - 7.46 (m 2 H), 7.98 - 8.04 m 2 HPBTNB2084/001159
for LR NO(O' 451 (M+H)+ WO 2004/ 092145
PCT/ | B2004/ 001159 - 67 (CDCl 3i-6480 Miz) 7.96- 7. 94-
(2H, m), 7.42-7.40 (3H, m), 7.19 (1 H t, J =7.7
Hz), 6.79 0 (2H, d, J = 7.6 Hz), 6.60 (1 H, B-16 s),

4.32 (1 H d, J=6.1H), for LR 4.20 (2H, s),
2.81-2.75 (2H, 465 (M-H)+ . 62.2.59 (1 H, m,
2.49 2.41 (3H, m), 2.32:20 o "OMe 08 (3H, s),
2.00-1.92 (3H, m.H@@oosz, 3) : 1.94 -
2.05 (m 2 H ,238- 8 (m 5 H, 2.68 - 2.76 (m

B 17 6 411.4
6. s e g (odegon) Dpiyprorsee Tpibargi 59

6 83- 6. ggt@m 4. qs I'H)"IOI) in dq_r@thylst!ftp(lcfﬁ (4Q|_ml|.)|)was added thaspuum@cQtﬁtfz

;3;' :—? | , 7(1989 g; 3 &qui¥§ bis(Binacoldtb)dibdron\(1. Ng @YiNqblv)GJ\d eIsbiBioh 3 [1,1-

LR %J"?@)ﬁ“ﬁﬁ"f"ﬁfww Fﬁ‘i%elﬁfﬁﬁ"% '”'9(") °°m3@§%26£ B4

4.02 ( dequzl) ‘q)dnchloroswetin@e( g he Tsurnwg mgtupezN s hsatgcbat ﬂ,] C for 16 hours

and allowed to cool to ambient temperature. Water was introduced and the mixture
extracted with diethyl ether (3x30 mL). The combined organics were washed with
5% aqueous sodium bicarbonate (2x50 mL) and saturated aqueous sodium
10  chloride, dried (anhydrous sodium sulfate), filtered and concentrated. The residue
was purified by silica gel chromatography using 0-25% ethyl acetate in hexanes to
provide the titie compound (0.92 g, 62%)
LRMS: 321 (M+H)".
'H NMR (CDCls, 400 MHz): 7.40 (1H, d, J=7.3 Hz), 7.32 (1H, d, J= 2.8 Hz), 7.28
15  (1H,d, J=8.1 Hz), 6.97 (1H, ddd, J= 1.0, 2.8, 8.1 Hz), 4.64 (1H, t, J=6.3 Hz),
3.73 (3H, s), 2.01-1.94 (2H, m), 1.32 (12H, s), 1.06 (3H, t, /= 7.5 Hz).
Preparation a-8
Methyl 2-methyi-2-[3-(4.4 5 5-tetramethyl-1,3 2-dioxaborolan-2-
{)phenoxylpropanoate

O'B’Qo OMe
2 ch

Following the procedure described in Preparation a-7, using methyl 2-(3-

20

iodophenoxy)-2-methylpropanoate (Preparation 1) as starting material, the title
compound was produced in 75% vyield.
LRMS: 321 (M+H)".
25  'H NMR (CDCls, 400 MHz): 7.42 (1H, d, J=7.1 Hz), 7.29 (1H, d, J= 2.8 Hz), 7.22
(1H, t, J=7.8 H2), 6.90 (1H, ddd, J= 0.8, 2.8, 8.1 Hz), 3.75 (3H, s), 1.56 (6H, s),
1.30 (12H, s).
Preparation a-9

Ethyl 1-[3-(4,4.5 5-tetramethyl-1,3.2-dioxaborolan-2-
30 yl)phenoxylcyclobutanecarboxylate




B-20 2 H), 6.89 - 6.96 (m 2 H), LRVB (nh): 442 6.96

- 7.02 (m 2 H, 7.09 (t, 1 (MtH+. H), 7.29 (s, 2 H,
wQ@284/092145 39 (m 2H, 7.64 - 7.73 m2H H NVRCHB2004/001159

MHz, CDCI3) : 1.62 (s, 6 H, 2.30 (s, 3 H),

2.69-2.71(m 2H), 3.49 - 3.58-¢3m 2 H), 5.05 (s, 2 H),

5.36- LRMS (mz): B-21j | 5.38(m 1H), 6.73-6.75(m

439.5(MtH) +. 1 H), 6.97-6.99(m 1 H) 7.19 7.28 (m

3 H, 7.38 - 7.48 (m 1 H _~J.96,7.98 (m 2H) H NMR

(400 MHz, CDCl3) : 119- 3 H, 2.46 (s, " |

J 3 H, 2.93 - 3.02 ¢ N 5% 439 5 B- 22

y3.26-3.29 (m 2H), 3 (|v++|—|)+ 4501(m 1 H), 4.36

(d, 2 H, 5.06 (s, 3 715(m 3H), 7.40 - 7.47

m 3 H), 7.98 V\DZOO4/092145 PCT/ 1 B2004/ 001159 -68

. 04 (ngoldwind -thdl INEBaUr<t QasdMbize ifC¥r pA)ation alz, Zﬂrsmg :Et I71(3-

(
8
é{n’ g ::gmm%uhgrgoxy)céroglgan%@b%yl%g géepa%ﬁon}(ai as§ rgr% ’gﬁ %@ the title
(

H), 4.°Pmpoundppspiogycedin80fgyield o 4.20 (m 4 H), 4. 35

d, 2 HRMLBEHM+H)'4. 96-4.98(m 1 H), 7.11 - 7.18 (m 3
M, 7210 727 (M3 W edpdionshod5 (M 2 ). 7.93
-77.99 m2H H NVR (400 ME STDCI3) - 126 - 128 (m
3 H, 2.35 ' 1.5-biphenyl-8- 2egyipropa e(m
| H), 3.47-3.52(m B-24 21, 418- 4.20 (m 2
LRVG

(mz): 453.5 4. 440 4. 96- (M+H)+
.99(m 1 H), 7.10 7. o-chy

10  To a solution of methyl 2-(3-iodophenoxy)-2-methylpropanoate (Preparation a-1)
(1.14 g, 3.56 mmol) in benzene (20 mL) was added 3-benzyloxyphenylboronic acid
(0.89 g, 1.1 equiv), 2M aqueous sodium carbonate (3.56 mL) and
tetrakis(triphenylphosphine)
palladium (0) (0.2 g, 0.05 equiv). The resulting mixture heated at reflux for 2 hours
16  and allowed to cool to ambient temperature. Water was added and the mixture
extracted with diethyl ether (3x20 mL). The combined organics were washed with
5% aqueous sodium bicarbonate and saturated aqueous sodium chloride, dried
(anhydrous sodium sulfate) and concentrated. The residue was purified by silica
gel chromatography using 0-15% ethyl acetate in hexanes to give the title
20 compound as a colorless oil (1.08 g, 81%).
LRMS: 377 (M+H)".
"H NMR (CDCls, 400 MHz): 7.47-7.45 (2H, m), 7.39 (2H, t, J= 7.3 Hz), 7.33 (2H, ¢,
J=7.8Hz),7.28 (1H, t, J= 8.0 Hz), 7.21 (1H, ddd, J = 1.0, 1.5, 8.1 Hz), 7.17 (1H,
dd, J= 1.8, 2.3 Hz), 7.14 (1H, dm, J = 7.6 Hz), 7.08 (1H, dd, J = 1.8, 2.3 Hz), 6.96
25 (1H, ddd, J=0.8, 2.5, 8.3 Hz), 6.79 (1H, ddd, J = 1.0, 2.5, 8.1 Hz), 5.11 (2H, ),
3.78 (3H, s), 1.62 (6H, s).
Preparation a-11

3-ylloxy)propanoate

30



H, 7.19 - 7.28 (m 3 H), 7.35 - 7.46 (m 2 H), 7.92
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LRMS (m/z): 472 (M+H)".
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1H, 6.83-6.85(m 1 H, 7.13 (dt, 1 H 7.18 - 7.23
(m 2 H, 7.95-7.97(m 2H). Preparations of starting

worst4aveabs for Exanples B-1 to B-29 (Preparat POmAB1H04/001159

to b- Preparation b-1 5 Methyl 2-(3-cyanophenoxy).
2-met hyl propanoate NC OYyOwve O .gp- a sol ution of
3-cyanophenol (5 mmol) in acetonitrile (20 nL) or any
polar, aprotic solvent such as dinethyl sulfoxide,

N, N- di net hyl f or mani de, etc) was adp d methyl

2- br ono- 2- net hyl - pr opanoat e (1 ) and cesi um
carbonate (2 equiv). 10 The red3HH& was m xture

heat ed at 6QT@ubromefiyipRenyetrad @ﬂga“ﬂaﬂlhalﬁﬁgl'neldyl[gﬁen%@é@]ﬁﬁutane

tenperature. Water (20 nL) wa lodijced and the
m xture extracted with ethyl S%%E_&{Lgto%‘;_(s)(zo m.). The
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sodi um bi car bonat e @pd s t urat gpl urq)H
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Hz), 7. 01 ntetmiphgdeky)cyclobutane@arboxyigte (B15R o832 mBolY B t¢t@hydrofuran (3
s), 1. 57 ni§bhd Bethandio BhEEpaoRt iwas 8ddBa Zm h§ueBusdithium h Jdromde (0.32

Preparatigfs, %q%w} Ok %s%ﬁégﬂ&‘grg %g %ﬁjrreHSat ?%blgnt%r_nlperature for 24

anal ogous to t

Prepar %t i d1urat Y\ater (ﬂroé“‘-) PP?\W‘I\/B“’("?H ’2')““’3#’36 Priragipd yth diethyl ether
CHs (CDCl 3)x1800L, Mithrd#@d)33THeladdeowd dphase wad/ afiust@l & pl)2 with 1N
(72&|2 f‘r)l H, hy %tl::lochr‘ac@ efﬁdg \;e%tfﬂ%d?{ntg\@nj?a&ta%)&xéfmgaé;'hg)@ombmed
3.73 (3H, 02926 ?WIQDW-ES € $a B(fe a%oYszsﬁ lu?ﬁc orideo le(jé?_qhydrous
t, J =7. 5mylum\$wammm¢rmm@cwmﬁ BZDOAYs0OreG Qe theTige compound
(CDCl 315 4Q85MHz) 7.31 (1 H, dd, J = 7.6, 9.1 Hz),

7.22 (1 H, ?\%(W +0, 78Hz) 691688(2H m,
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2.08-1.96 (1H,d, J=7.3 Hz), 7.31 (1H, dd, J = 6.1, 7.6 Hz), 7.18 (1H, t, J = 8.0 Hz), 6.84
(1H, d, J = 7.6 Hz), 6.65 (1H, s), 6.56 (1H, d, J = 7.8 Hz), 4.32-4.27 (4H, m), 3.11
20 (2H,t, J=6.8 H2), 2.79-2.72 (2H, m), 2.49-2.41 (2H, m), 2.09-1.93 (2H, m).
Examples B-2 to B-29

Examples B-2 to B-29 were prepared by procedures analogous to that used for
Example B-1.

Exa,r#np le Structure 'H NMR (EARS é:nl{ﬁ.\),)
(CDCls, 400 MFiz) 7.62 (1H,
d, J=7.8Hz), 746 (1H, £, J =
7.3 Hz), 7.36 (1H, d, J= 7.6
Hz), 7.31 (1H, t, J= 7.6 Ha),

) T2 (N1 J=T8H) 688 | g
. ) (1H, d, J=7.3 Hz), 6.83 (1H, X
RShes °%f°" 5),6.78 (1H,dd, J=19,8.2 | 426 (M+H)
Hz), 4.60 (1H, t, J= 5.8 Hz),
4.364.29 (4H, m), 3.11 (2H, 1,
J=86.8 H), 2.03-1.97 (2H,
m), 1.08 (3H, 1, J = 7.5 Ha).
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"H'NMR (400 MHz, CDCl) -
1.63 (m, 6 H), 1.95-2.01(m,
2H), 2.34 (s, 3 H), 2.56-2.58
(m, 2 H), 4.11-4.13(m, 2H),
4.32-4.35(d, 2H), 4.89-4.92(b,
1H), 6.82-6.83(m, 2H), 7.21 -
7.27 (m, 3 H) 7.36 —~7.44 (m,
2 H), 7.93-7.96(m, 2H).

LRMS (m/z): 453.5
(M+H)".

@/EL«T"VU >

"M NMR (400 MHz, CDCl) :
1.59 (s, 6 H), 2.47 (s, 3 H),
4.24 - 4.32 (m, 2 H), 4.99 -
5.09 (m, 3 H), 6.73 - 6.80 (m,
2 H),7.15(d, 2 H), 7.21 ~
7.27 (m, 1 H), 7.37 = 7.46 (m,
2 H), 7.96 — 8.04 (m, 2 H).

LRMS (m/z): 425.5
(M+H)"

B-9

Fedin

"H NMR (400 MHz, CDCly) -
1.64 (m, 6 H), 2.35 (s, 3 H),
2.82 (t, 2 H), 4.28 — 4.38 (m, 4
H), 6.55 (d, 2 H), 7.17 — 7.28
(m, 2 H), 7.36 ~ 7.45 (m, 2 H),

LRMS (m/z): 457.5
(M+R)*,

7.92 - 8.00 (m, 2 H)




with ethyl acetate and washi ng the conbi ned organic
extracts wth saturated 10 aqueous sodi um chl ori de,

wodnggaegna§ anhydr ous sodi um sul fate), filtrati orRCTABRZN04/001159

concentration to dryness afforded the title conmpound
(100% . LRMS: 298 (MrH) +. 'H NMR ((@RCl 3, 400 MHz):
8.10 (1H, s), 7.97-7.93 (2H, m), 7.44-7.39 (5H, m,
4.68 (2H, t, J = 6.7 Hz), 2.98 (2H, t, J = 6.7 Hz),
2.34 (3H._s). 15 Preparations b-8 to 10 20

Preparpationg b-8 to b-10 were P’ C's)
procedures anal ogous to those 5c1§ ﬁ @ 629"(%

prepar atd g |b- 43P dﬁ/@ | LRKIE Rn/2): 435.5
or HR| N (¢ 3 40 8. 10|-?Rioﬂd 3S|)),766 'B1 1 H,M+H)".

CF3 o NJ d, |J = 7.6 Hz), 7 52 ((n, BiH), .18 &, £H)72.85 +7)

b-8 0 40(1H S). 7.38 (1 H| s). . 7360a3H. H_t| J =
For LR| 7.3 Hz), 7.17-7.13 (1 4HWR(4&0M3'Z'%%%H, J

285 (WH) 6.8 Hz), 3.29 (2 0(315; emf

t +3c~N| r N (gtDCI 3i 400, MHz)
o~ NJ 2é:|11 NS OIEE °57 ms )5 1 ILWSJ(m/z) 451

(2H, s}, 7.26-@24 (1 H m, 5 552212@&» &75(d2‘8|5) (M+H)(M+H)
2.66 (BH, s). b-10 for LR 312 @W&H)sssmzmom/oegzms

PCT/ 1 BR004/ Q01159 -72- O[-N ﬂﬂr@gbwap;%;;)mm

xy] cdar bonyl } am no) nmet hyl gppnoat e

2-rreth_FI-2-f3f({f2(5 met hyl - & :ghi"*%;%, a2 | 4-

N ON OYyOlAe'laU\@_'37 b& sol ut {1and, 0k 7.8 Hz), 719(1H
2- (5- met hyl - 2- phenyi Qp"ﬁtazoltnna—lyts Mot ehsd (1H, d, J = for LR
1Hi mi gda&® g-1 - carboxylate (P ebh'r'-’aﬁ@r("'?)s) 687 48 g (M+H)*
1.6 mmpl) in tetrahydrofuran (] 3,84 blg}?rethyl
2- [ 3- (@4m nonet hyl ) phenoxy] - 2- dnt ' SHABEANE, 65
(Prepatation b-4) (0.39 g, 10 1.34804l¥b41 m?]

0

resul ting nmilxture was heated af rebbuxof @n, mb ur s

and then codled to anbi ent tenpsiNMRU#G MHZOODEE)t | at | on
and putification by silijca,gel |08hrd¥eiMmegHagy (usi ng

0- 50% ¢t hy| @e_%«i{\ejr? xanes %%/g%mﬂzﬁ-% 3.3"5 58 Tompound

B-13 e 3.91 (s, 1 H), 4.30 - 4.41 (m,

2 H), 4.99 (s, 1 H), 6.58 (d, 1

H), 6.66 (s, 2 H), 6.94 — 7.06

(m, 2 H), 7.22 (s, 3 H), 7.70 -
7.81 (m, 2 H).

(M+H)".

LRMS (m/z): 439

"H NMR (400 MHz, CDCl) :
1.93-2.01 (m, 2 H), 2.46 (s,
3 H), 4.34 (d. 2 H), 4.56-

4.57(m, 1H), 5.06 (5, 3 H), ,
B-14 @lﬁ&/«(h\/@o&w 6.74-6.76(m, 1H), 6.82- |-RMS (M/2): 425.3
| : > | 6.84(m, 1H), 6.89-6.91(m, (M)
1H), 7.19 - 7.28 (m, 2 H),

7.41~7.46 (m, 2 H), 7.98 -
8.04 (m, 2 H)

B-15 @—«Zlm‘ X 1 for LR

451 (M+H)*




(0.39 g, 53%. LRVMs: 453 (M+H) . 15 1H NWR (CDCI 3, 400

MHz): 7.96 (2H, dd, J= 1.9, 7.7 Hz), 7.44-7.38 (3H,
woro4/@9216& (1 H t, J = 8.0 Hz), 6.89 (1 H, d,PAI/B2004301159

Hz), 6.77 (1 H s), 6.67 (1 H dd, J =2.3, 8.3 Hz),

4.36 (2H, t, J = 6.7 Hz), 4.30-2H, d, J = 5.8 Hz),

3.75 (3H, s), 2.83 (2H, t, J = 6.7 Hz), 2.32 (3H, s),

1.57 (6H, s). 20 Prepar ations b-12 to b-20

Pr eparatirons b=12—tob=26— n Sttt
procedurles anal ogous to thoSsy mySe-7493 ‘H‘;par ation

b-11 Pr¢g 0 turel7hb NNR MS7¢mEZd.79# (LR or
HR| CH % e LR (8, d44@76N‘IE K Ve
2004¢-092145 PCT/'| B2004/ 0011 432V'3* 2)430 MZ)R |
3(1HH d, J=7.8 i " *‘REH5) %t H 465 (Wt
),[ 7.38 (1 H d, F>|§ (3H_ ;? g 34-7.28
H m| 7.18 (1 H b-13 d2083(3ﬁ Hz), 6. 89
H

, d,|J = 7.3 440 for LR (M H)(BHrh}Z 6.77 (1 H,
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.| 5. 12 (2H, s)| 1H§<7r16L7R7(r6)x1M 4,422 (2H, d, J

Hz), 4 12 (2H, g, J 440, INKHPI—-8030nY. 1 Hz),

2. 60 (2H ) 259 (3 g) 22Wp.D ’27(?I—Lrﬂ_

.98-1.88 (2H, m, 1.09 3H,t,J=7.1 Hz. N a.

15- ~ 0@53 LR c ac,f153 M+H) + ( CDCl 3i 4OOL|I\/Hz) 7.96
o~7 7|Hz), 7.44-7.36 (3 Mor LR

18-7.13 (1 H, ki o0 "Rm,|6.85 (1 H d, J =|7.63HH)"

.66 (1 H, s),
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© 453 (M+H)"

"H NMR (400 MHz, CDCls)
1.51 (s, 6 H), 4.02 (d, 2 H),

o 5.12 (s, 1 H), 6.72 - 6.80 (m, _
B2o | O OXHV@\OX(W 2H),6.89-6.96 (m, 2 H), | LRM> (1/2): 442
R ! b.96-7.02(m 2H),7.00(¢ 1 (M)

H), 7.29 (s, 2 H), 7.31 - 7.39
(m, 2 H), 7.64 — 7.73 (m, 2 H).
"H NMR (400 MHz, CDCly) |
1.62 (s, 6 H), 2.30 (s, 3 H),
2.69-2.71(m, 2H), 3.49 - 3.58
B.21 §\A~JL° °><er (m, 2 H), 5.05 (s, 2 H), 5.36- | LRMS (m/z):

@JL" AP 5.38(m, 1H), 6.73-6.75(m, | 439.5(M+H)".

1H), 6.97-6.99(m, 1H), 7.19 —

7.28 (m, 3 H), 7.38 — 7.48 (m,

1 H), 7.96-7.98 (m, 2H)

"H NMR (400 MHz, CDCl,) :

1.19 - 1.26 (m, 3 H), 2.46 (s,
3 H), 2.93 — 3.02 (m, 2 H), ,

B-22 8 om,nv©\/g(m 3.26-3.29 (m, 2H), 3.99- LRMS&’Z@; 439.5
r ! P | 401(m, 1H), 4.36 (d, 2 H), :

5.06 (s, 3 H), 7.15 (m, 3 H),

7.40 - 7.47 (m, 3 H), 7.98 —




ON> 6.50 (1 H, dt, J 1.
J =7.1 Hz), 4.29 (2H, d,
wq Aie/oepi4s = 7.1 Hz), 2.8
Hz), 2.77-2.69 (2H, m,
s), 2.01-1.94 (2H, m, 1
400 MHz) 7.96 (2H, dd, J
(3H, M, 7.17 (1 H t, J
6. 85 (+H—e—3—76Hz)
H dd, J
5.8 Hz
4.18-4.0

I

1

Hz), 4.35 (2H, t, b-16

1 Hz), 4.11 For LR

= 6.8 47%9qWNEDOH/001159
2H, m, 2.32 (3H,
7.2Hz. (CDCl 3,

Hz), 7.43-7.38
yN

T
) AN
e}
=

(2H,
2. 02- 4H, m, 1.1

7796 (2H dd,3J
7122 (1 H t, J
J

= 7.8 Hz), 6.82 b-[18084rLP El, 262 (4B Hs

, § =22, 8.2 , F R H)42.%58- 3.08 (m,
B;234 B&gﬁvﬁwv&f%f@ 'ﬁfs 5:( . 1%?12'— M’},&Zﬁ):* 467.5
I T Hz), 3. 74 (3H4 g8 g(i FHL7 ’a ’
230 (3H5), 2. 03- [ G (riH- idrmda B ( 3H
7.3|Hz). (CDCI3, 400 MHx)- 740, £Rfl7.9dd,| J =
8 Hr), 7 43-7.38 (3H . 77.9BmaHH, t, |J
.0 Hz), 6.90 (1 H d HJ\IMRWO%MH&}:DCE) 78
f

(
$), 6.68 (1 H, dd, 1.2 <m (s,
d) 2% Hz), 4.1 ng_ 88?3@%" 1 MeH) +

3|75 135~.4), om(ZH.H) ;18 420 m.2 H)Z )| LRMS @h)z): 453.5

)5;2424‘%%, t)‘w 1| Wi2P -4.40 (0@ HHH,965)|. \NM+H)".
14% PCT/ | B2004/ 001 59ﬂ99(7h41|'(7 37184602 VHz )

Hld, J-=7.8 Hz), 7| m, 3 1Y), &35

6
d CE, o 1lo0 Et L*”?“ ("HZ};)H;?Z 2‘981 H,

Tt n 4—H-
Fof LR b-20 Hz), 6. 65 og N B D ﬁﬁ\ 1 H,
2.8, 412 (MtH)' 21753H)257(t2H)
4.15 (t, 1 H), 4.17(d, 2H), 4.33 ,
B-25 ©/§\§v\/“r“v@°§r°“ (d, 2 H), 4.58(m, 1H), 6.83(m, |-RMS (1/2): 453.5
1H), 6.89(m, 1H), 6.95(m, (M+H)
1H), 7.21 - 7.27 (m, 3 H),

7.37 - 7.44 (m, 2 H), 7.94 —
7.99 (m, 1 H).
'H NMR (400 MHz, CDCly) :
| 165(s,6 H),2.88 (d, 2 H),
826 | - A o | 346 (s, 2H), 503 (d, 3 H), |LRMS (m/): 426.4
~ O \(‘L 6.73 (s, 1 H), 6.83 (d, 1 H), (M+H)".

6.89-7.00 (m, 1 H), 7.19 —

7.31(m, 3 H), 7.55 (t, 2 H)
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PCla) : 1.07 (t, 3H), 1.98 (dqg, 2

) 5 (s, 2 H), 4.57-4.59(m, 1H), ,

827 | O AL [(5.2 1y, 6.83(m, 1H), 6.88(m, LRMS (m2), 426.5
! I olt1H),748(d,2H) 806 | (M)

2 H).

"H NMR (400 MHz, CDCly)
1.21 (m, 3 H), 1.57 (s, 6 H),

" 2.63-2.84 (m, 2H), 4.22 (d, 2 .
B-28 @/\r°\,]/~\/<lo>ﬁr°" H), 4.83-4.85(b, 1H), 523 |-RMS (m/2); 372.4
: s 5.25(m, 1H), 6.84-6.87(m, (M+H)".

3H), 7.13 (dt, 2 H) 7.18 7.23
(m, 4 H).




8.1 Hz), 4.33-4.29 (4H, m), 4.18 (2H, q, j = 7.1 Hz),
3.13 (2H, t, J = 7.0 Hz), 2.76- 2.69 (2H, m,

WR2007602180 (2H, m, 2.01-1.94 2H m1.16 3H, t,BCI/1BRbiH/001159

Preparation b-21 HOOHHO " OCOOW I, - I, b-2la

b-21b O Nv Ik 0--) ;zzz~ O COOVegg.b-21c Preparation

of i mdazole b-21c 5 To a solution of the al cohol

b-21b (1 nmol) in toluene (5 mM) were added N, N'-

carbonyl di i dazole (1.05 nmol) and potassium

carbofate (1L mol). The resul tfi RYMRAOMHZoPPHBa] ed at
reflux for 3 hr. After coolind i 3@23 ‘ i (étture,

water | (20 nf K add d the) BloXi585E, 2 53¢ s (miz): 426.5
with eétBg? F%( o T@_&(ﬁmlia%@sgwtlgég/{@%+m)ﬂ ®
were washedf with brine, dried|owg6.836d6enutiale and
concentrated in 10 vacuo to Efdwil't)iéﬂ!h&h@fylZH),
i m dazole bL21c in guatitative yi &9&7'9ﬂﬂb%|é)jgati of
al cohol b-
al cohol b-
in acetonitrile (10 m) was added 48t hyl

2- brono- 2- et hyl propi onat e (2 prepafafichb-1The m xt ure was
heated under ref| ux T géndo ROUERendibhes rifgbibihole T oom

15 tenperature, water ) was | ntroduced and the

m xture extracted with ethyl mate (3x20 m).

Combi ned organi cs were wash (pemMedried over

sodi um sul fate and evapor at in vacyp. Silica gel

chr omat ogr aphy (SGC) using 10-30% et hyl

acet at e- hexane gave al cohol b-21b. Yields ranged

bet ween 40-858/s0lion 26 GAyaophend (PO HR Goeteriitie 15D mL). gisany polar,
O OTs O N3 dNrotit &anshiZucHasAibekityt saffdxidk, M, N-aimathfifomatdige, et®) vids added

S_ g(fg\/b N Q2§51 Hofomo ek prbl-R0R Al Qv na TN LarBRE€ 2 equiv).

b )

10  The resulting was mixture heated at 60 °C for 6 hours and then cooled to ambient
temperature. Water (20 mL) was introduced and the mixture extracted with ethyl
acetate (3x20 mL). The combined organics were washed with saturated aqueous
sodium bicarbonate and saturated aqueous sodium chloride, dried (anhydrous
sodium sulfate), filtered, and evaporated to dryness to provide the title compound

15 in 75% yield.

LRMS: 220 (M+H)".

'H NMR (CDCls, 400 MHz): 7.30 (1H, t, J = 8.0 Hz), 7.23 (1H, dt, J = 1.3, 7.6 Hz),
7.05 (1H, dd, J = 1.3, 2.3 Hz), 7.01 (1H, ddd, J = 2.3, 2.8, 8.3 Hz), 3.73 (3H, s),
1.57 (6H, s).

20 Preparations b-2 to b-3
Preparations b-2 to b-3 were prepared using procedures analogous to those
described for preparation b-1

Preparation 1 MS (m/z)
# Structure H NMR (LR or HR)
CH, (CDCls, 400 MHz2) 7.33 (1H, dd, J =
Q 7.6, 8.8 Hz), 7.22 (1H, dt, J = 1.3,
9 NG OJ/\NOMe 7.6 Hz), 7.09-7.06 (2H, m), 4.56 For LR
5 (1H, dd, J= 5.6, 6.6 Hz), 3.73 (3H, 220 (M+H)*
s), 2.01-1.93 (2H, m), 1.03 (3H, t, J
= 7.5 Hz).




5 Follow ng the procedures described in b-11, nethyl

ester b-21g was prepared by reacting conpound b-21f
womvoespound b-21c in yields rangi ng from 60P¢TIB2004001159

Preparati on of am ne b-21f A solution of the azide

b-21e (2 mml) in ethyl acetat-¢20 nml) and pal |l adi um

on carbon (10% by wei ght, 50 ng) was treated with

hydr ogen gas at room 10 terrperature for 4 hours.

Refrovat—of—pat-tadium h?gg ﬂg}_ioéwj_a pad—of

Celite and concentrat| b-21f in
guantijt ati yicehd. Priepanss ! Iﬂ.a@ (zath &bo le Te,ARr
sot utilo 0 ol (eHbr2=’Ld2(41) miz 1 (2R, DVF24s+H))
was added sodiuml azi dle m}, 2461280 \2H, The.08dSal [ | ng

m xtufle stirred at room@embdrafdt bJFERHEL hours 15

before water (50 m) was added. Extraction with ethyl
acetate (3x20 nl), washing mépddtienc@nbi ned or ganics

ith wat er at i ne,
‘é"‘ryi ng overss M @3?!‘5-33-:%% H&h@gﬁeﬂf)z&gi‘%ﬁy@ %Hbétéve

rise to the azide b-21e in 8 | d Example C 1
1-f4-f2-(5- et hyl - 2- pheRn 8,@0 %ew| ) et hoxyl benzy
| } cycl ohexanecar boxylic aci dO OoloH N W

2004/ 092145 PCT/ | B2004/ 001159 -76 9ri et hyl si | ane

(1.03 g, 8.86 mml) was added to a solution of nethyl

1- ( hgdr ox ylsdidtion [oRmétbyl ITes-byahepBerpityg2yrhettyipraparmat@ 1 Priepatation b-1)
é' ) it ho}@’]'n%f?r\'y%mgﬁohﬂo) &M%&%&@"W/@ Bk HnCealkddn (B% by
trifl uo?’”&'ﬁ%ﬁ“& ’%?E'f"bﬁ T'T“fﬁL‘”)as %ﬂ"e? %"6‘%6 i“gﬁ%‘ésa%e{%?fgyd“’ﬁﬁ%f” 24
5 resul hoyigamd fitergd dhrough Cslite.r Texlfilfate was paoentratadand the residue
evapor atdkeh iflin\edGlareiRthnd WasHet QR AN WydrbenBEPERN@x20THE. The

r eS|1gue§c\§\|@B¢'nq_gl a%ﬁg lu¥ %\gﬁﬂeg vJeEt %‘;ﬂﬂ%g é&)EH 30 V&tﬁ 4ﬁ1 aq)J 89 g%c&um

nonohy

g, 5. 31 hyfie a«ﬂ&§xf@ate%u'th rometang PF%Pgm'rh %P?JF%“RKHQ organic
sti rred estacts 0@ washfkwistt satupatédosquddiis Isodiurs chicrdle ddribd gadtabsium
PH 2 Wik Bothl) e skl Qhdefitrfdd d%QSSQJBFOQGJ #d td Ldhpound in
ethyl acetate. The organi c phase was 10 dried

(anhydr &0¢ \‘T’Egnem umsulfate), filtered and evaporated
to off olBMSHR24tMte conpound (0. 332 459 .

El enental Anal ysis: Cal cd—ﬁ%ﬁ&@_ﬁ@rﬁ_’@-ﬁ&l C 74.44, H
6. 97, N PBep3ditionsan} er : A9 prase RIVE
420 (M""Eneé"cnbéh5or§gﬂg‘%n(bw\/50 dé, 400 'VHZ) 7. 90 (2H

(D

1.8, AN v+7/|n (3H— ) 6,98 (2H ¢
Pnapara@nb Hz) 8@ (2H [d, J = Slu), 4. 16 |( 2HSEm2Y

- 8.6 200 (2H 1. J = 6.6 H). 2.64 (20 CRSTHR)
2. 34 (3H s)j 1. 8% 2H| (GDCI 460 NiE2) 6.2PH, t, 1=53- 1. 46

(3H, 10'\&5;1 7.41412), 6.91 (1H, d, J= 7.6 Ha),

'6.86 (1H, 5), 6.72 (1H, dd, J = 2.5, For LR

b-8 8.1 Hz), 4.58 (1H, t, J = 6.2 Hz), 204 (M+H)*

3.82 (2H, s), 3.74 (3H, s), 2.01-1.94
@H. m). 1.06 (3H, 1, J = 7.6 Hz).

for LR
b6 1yN o OF 250 (M+H)"*
)




Exanples G2 to G5 20 Exanples G2 to G5 were

prepared by procedures anal ogous to those used for
wEawp2e43C-1 with the exception that the finalPCT/IB2004/001159

hydrol ysis step was carried out by dissolving the

crude residue in dinmethyl sulfoxide (75 ng/nL) and 6N

sodium hydroxide (1 nmlL) and heating at 150 C for 10

mnutes in a mcrowave synthesizer. V\D 2004/ 092145

PCT/ 1 B2004/ 001159 -77 Ex # Structure "H NVR M5 (m z)

Analysis (LR or HR) (DWVSO d6 400 I\/Hz) 7 90 (2H, dd,

J=1.9, 7.7 Hz), 7.51 0 -Y H at 7.04 (2H,
d, J = for LRM@MM
(2H, d, J = 8.6 406 C 74.05, H6.71, C Hz), 4.15
(2H, t, J = 6.7 Hz), (wm+345 Fogd,%\//(&m 3, 2.90
(2H, t, J = 6.6 Hz), 2.79 e (2H, s),

2.34 (3H, s), 2.05-2.00 2 10 -1.6® (6H, m.

( DMBO- d6, 400 I\/Hz) 789 OO(2H dd J:18 7.8 Hz),
7.51 C?{lIOﬁlq 04 (2H, J =

C26H29 (o 6°'8"°8 °F& 55 m%hyéﬁ P'(ez}dﬂ 3chaZJ>'“‘*V')seﬂ@nf>'dﬂ 0159, 5 mmol) in
74. 44, H ®hede (29 mQ-BasHadded BotdSiutn2ddrbobate J1.38 §,. 2 eblay),and NN~

5072“/2‘5') E'arg&hyldﬁﬁ&’dige (607 % 19 ani $ie redulfdy 1(1%1? \% %tlrred at

1.97 (2H, mr%iényﬁra&xr%fg r )(jé-’zg‘.;rs gﬁ?riwétir (_ZLO gi%) V(aép'\tromced dirzftractuon
( DVSO- d6, wglmgthm_ggetatp gl washing ghe)combiped (cRdanic reptracts with saturated
g g4|-|2;)48$‘®?@?§%lm chetide, dhyirdHaRydrods Qéfdnﬁnzl'!-ulféie) jltrgtlson and
8.6 He. 40 & 7?@0 gafgﬁe&%bﬂtledc&_ﬂoun? ﬁo@% beln 7o

(2H m), 23 M40 Found: C 3.28 (2H, dd, J =

10.0, 11. WMRG(ODCH 40 3842):\N8.Hz )1H, 9, 7/37(93—|(sz)1) 7244439 (5H, m),
(3H, s), 3e8lH,t 1=8% HzPblos b, tJJ slﬁzﬂzk@m .49 1.42

2H m Dl\/BOdG 400 MHz) 7. H, J = 1.9,
77I—|Z§7510f0ff744(3H n’),699(2HdJ:
Calcd for H 0 8.6 Hz), 6.81 (2H, d, J= 8.6 C25H27NCb

C

Preparations b-8 to b-10

20 Preparations b-8 to b-10 were prepared using procedures analogous to those
described for preparation b-7

Prep #  Structure ! MS (m/z)
P u H NMR (LR or HR)

(CDCl5, 400 MHz) 8.10 (1H, s), 7.68 (1H,
CF, oTN\/ d,J=76Ha),7.52 (1M, J=76 Hz), | _
b-8 \©/\/ I 7.40 (1H, 5), 7.38 (1H, s), 7.24 (1H, t, J=| . FOrLR |
7.3 Hz), 7.17-7.13 (1H, m), 4.63 (2H. t 4| 285 (M+H)
= 6.8 Hz), 3.29 (2H, 1, J = 6.8 Hz).

O‘N
Ho=4, ] N (CDCl,, 400 MHz) 8.49 (1H, bs), 8.13
b-9 oNY (2H, d, J= 8.3 Hz), 7.57 (1H, s), 7.54 for LR
b (2H, 8), 7.26-7.24 (1H, m), 552 (2H, 5), | 285 (M+H)"
2.66 (3H, s).
b-10 for LR

312 (M+H)"




C-5 Hz), 4.16 (2H, t, J = 6.6 Hz), for LR 71.24, H

6.46, N 3.74-3.69 (2H, m, 3.27 (2H, t, 22 (MH+
wo2@BA92Heund: C J = 10.6 Hz), 2.90 (2H, t, JPETAR2004/001159

H6.47, N 6.4 Hz), 2.71 (2H, s), 2.34 (3H 3.32. s),

1.79 (2H, d, J = 13.1 Hz), 1.47-1z39 2H, n). Exanple

C6

1-f4-f2- (4" -met hoxv-1, 1' - bi phenyl -4-yl ) et hoxy] benzyl | ¢

vclobut anecarboxylic acid C0O 0MMI~ 5 To a
sol uti onjof ethyl

1-[4-[2-(4 fioxy- 1* ' - bi phenyl - 4-yl ) et hoxy] benzyl)
cy:lobutane arb qt (Preparation 14) (0.3921 I,
1.equiv. in acetonitrile (2 m) was added I N aqyeous
sodrunmrhydroxirde (72 nt; qum vy Theresutting

m xture was subjected to m crowave heating (100 C) in
a Personal Chemistry Snith &/#F??é@ﬁ%#for 40

m nut es. Fol | owi ngMetay a3 ot 3

WO 2004/ 092145 PCT/ | BZOO%I%@&S@&bonW}Smﬂ&H@Mﬁ
hydrochl50r| c acid was added u trl\ox J—| L yas achi eved.
The m xture was extracted V\Aélﬁ—e#ﬁy%—atet te (3x50
m.). The conbi ned organi c extracts per washed
w th saturated aqueous sodium chhoryde )%%,OMH' ed
(anhydrous nmgnesi I,Na fill t &7 ed” ard
concentrated in vacu 0 rd R crude proddct. 5
The residue was purified by triturat| on from di et hyl
ether to afford the title conpound as a white

crystal | i nefosd i W'utiqn, 10321(59'“‘5*'8&%“9“&1@3!'@(?\%0&1‘ yiRtwl yidt-igidazole-1-
Cal cd for C2mbbld8ekPsparatiodB) (0kis 6, 1lEBmmbIDib Rttatydrofirdn$3 mb) was added

6. 85. LR'VSn&W é»}&-(aﬁi%@m&%phen&&ﬁ-%ﬁﬁ%ﬁ &E@(Pqe%araﬁ)bq%) (0.39 g,

Mz) . 53 ( ec{ag?_l Tha re55|tlng ngxtg% ng heat;ed(latge E?r 1%hou\r]s and then cooled
8.7 HZ) 7 tg7a|(nQ|ppt tempgratureg . 7C|e|zgentra@or85and( Dufificgtion J by silica gel
8.5 Hz), 4. o?-\Ebn(aﬂobFapﬁy, usihg D-H0%Lethff heetate Hbhekatlds give thé tikOcompound
(2H t, J = 7,0 &g}, 3.00 (2H s), 2.40-2.30 (2H m,
207198(3H9 1.92-1.80 (2H, m. Exanples C-7 to
C 93 Exarrpl‘e'*é"st4 'M3HG- 93 were prepared by procedur es
anal ogots t'el NMR@BCUSAA MHay: 7.9552HENaNI! 9, C:764z17.485.38 (3H, m), 7.16

stirring a Sﬁ'tujié’BHQ)feB@ﬁHe&tJer? Wi s HQH WNe@F (1H, dd, J= 2.3, 8.3

ol s 0 e [ v

at tenper at@f 63, ¥ @besh 12060, &ind 75C. M5 (m z) Ex #
Structure "H NWMR (LR or Analysis HR) (Acetone-d6,
300 MHz20 7.48 (2H, d, J = 8.Fepaatiand bf1Qto b-20

Preparations b-12 to b-20 were prepared using procedures analogous to those

used for Preparation b-11

Preparation 1 MS (m/z)
# Structure HNMR (LR or HR)
cH,
btz | : °L§°"° for LR
440 (M+H)"




Hz), 7.58 (2H, d, J = 8.7 Hz), 7.41 (2H, d, J C26H25F
= 8.5 Hz), 7.13 (2H, t, J = 8.9 Hz), 7.07 (2H, 03 C
wof004/00R1487. 21, H C7 F d, J = 8.7 Hz), 6.78 (@PeH1B2ho4/301159
= 8.7 Hz), 4.14 404 (M" 6.23. "~O-~ (2H, t, J = 7.0
Hz), 3.03 (2H, t, J = 7.0 Hz),-Round: C 2.97 (2H, s),
2.40-2.30 (2H, m), 2.01-1.92 (2H, n), 1.85-1.72 (2H,
m. 77.13, H 6.28. (Acetone-d6, 300 M) 7.58 (2H
o3 =183 Catcd—for—He)Eng ’763'1 ES Hz )
738 (LH L3 ComopioCy i e Uy = b
n, 7.k xraq HJ-G&I-E) Ha)t-726(190m(1181(1|-ddd J
0o, b. b4 &3 for’ R IBT-gorer) tm B2k - s J44§°”-BH)
8.7 Hz), 4 19 (2H, t, J 84:12) %N@ﬂo?f*?@ 89,/ 2ond o4
o0 el 2 O ) PO Ry -
’ S 2 CBCH,, UED
1.98 2H, m), 1.89-1.81 Rp 7|ﬁ(2 Ack) PREM eh QQH Iz)
7.69 (L H dt, J =0.9 kﬁdde@ﬁel&)%ddZ()H sy 6468 (2H,
dopik =|8< . 7.58 (2H,(H, dd. Q7R EFB2), ER2 PHs)8. [1 FHE)R
7.47 (BH, %:@éw 4.274 2'319 dascHe. 91 @HED, Joit | 440 (M+H)"
1.1, 8|1 Hz), 7.13 (2H, g 3,27 8290 By H%g H
Hz). 6183 (2H, d, J = 8 R égﬁ My 109470
(M 5736. 6.8 HzJ, d.u.é(ZFf ,J—bdl‘ié 03
(2H, Fpund: C s % 40} 2. 30 (2H, M, 2.08-1.98 |(2H,
69| O oyt Y92-IYTY [2H, m) 5.47. WO 2004/ 09214k IR
Péﬁ‘r’ 2%?&?159 -79 Calcd for (Acetone-d6, 3063 M+H)"
MHz) 8/42 (1 H d, J = P.6 C26H27N Hz), 7.93 (14 H,
dd__1 £ 2 6 s;7|-|7),7!;7(?|—L()4c%d1_1I Hz)
—_ 3 A\
7.44 (2H, d, —83Hz %‘?@r @ {r- A
A- (2H Cgﬁl;” %Z‘) 118 CFly (1%@ f or
LR 6. 52011.6.%85-6 t\,41 8(@14 5(2,1, 6.8
Hay1s 417 (M" 3. 35. 3- Hk) £, d10=62Hz), 4 hra1[), EOrLR
7.0 Hz), 3.03 Found: C ((21H,q guez)msaz(zao (288 |fy2 M+H)
2.07-1}99 (2H, 74.67, H %217969(2"*82) RABR.3Y2H.6 46, N
3.31. |(Acetone-d6, 300 )32@“3@?2 ?(02;19 2H 18 |5
€at-ed—tor—Hr)— 7922 58 B dd"J:g)Bi\zH, e
J (327“3&930 78Hz) 743-7.38)(3H, m), 7.17 (1H, t, J =
( J(j’LoTn\,CLOQ(QE. 7.8 Hz), 6.85 (1H, d, J = 7.6 Hz), 6.66
o || Ggsetiat |
- . ,d,J= 0. Z), &. s +
7.3 biz), 418408 (20, £ J= 7.6 He), | 493 (M+H)
2.77-2.69 (2H, m), 2.56 (2H, t, J = 7.5 Hz),
2.48-2.39 (2H, m), 2.30 (3H, 5), 2.02-1.94
(4H, m), 1.16 (3H, t, J = 7.1 Hz).
(CDCl,, 400 MHz) 7.96 (2H, dd, J = 1.8,
7.8 Hz), 7.43-7.38 (3H, m), 7.22 (1H, t, J =
Orm o s Qo | 8 lzlz), 6.89 (u-ﬁ, g Hg). 6.82
b8 ! ! (1H,5),6.74 (1H,dd, J=2.2,82 Hz), | ForlR _
456 (1H, 1, J=6.2 Hz), 4.32 (2H, d, J = | 467 (M+H)
5.8 Hz), 4.14 (2H, t, J = 6.3 Hz), 3.74 (3H,
s), 2.56 (2H, t, J = 7.3 Hz), 2.30 (3H, 5),
2.03-1.93 (4H, m), 1.06 (3H, 1, J = 7.3 Hz).
(CDCl,, 400 MHz) 7.96 (2H, dd, J = 1.8,
7.8 Hz), 7.43-7.38 (3H, m), 7.18 (1H, t, J =
on we o, 8.0 Hz), 6.90 (1H, d, J = 7.6 Hz), 6.78
1o O*L\, VQ,?«‘,)(W (1H, s)),e.es((m, dd, J=2.2, 8.)0 Hz), for LR
431 (2H, d, J=6.1 Hz), 4.13 (2H, t, J = | 467 (M+H)"
6.1 Hz), 3.75 (3H, 5), 2.56 (2H, t, J = 7.3
Hz), 2.30 (3H, 5), 2.00 (2H, t, J = 7.1 Hz),
1.58 (6H, s).




"' = 8.5 Hz), 7.50 (2H, d, J=8.1 Hz), 7.13 (2H, s C
C11 d, J =8.7 Hz), 6.84 (2H, d, J =8.7 Hz), 4.22
wWOf2004/09R1469. 80, H on (2H, t, J = 6.8 Hz), 3. 1PCTABR003)HO1159
3.13 (2H, t, 482 (M" 6.07. J = 6.8 Hz), 3.03 (2H, s),

2.40-2.30 (2H, m, Found: C 2.07-498 (2H, m,

1.92-1.79 (2H, nm. 69.41, H 6.12. (Acet one -d6 300
H m, 7.52 (2H, d, J = 8
or 7 ’27 (')I—I

3
34 { lcd % 3(16| 1 =
, 7.13|(2H d, J = 8.7 %@ﬁ =] d,
7 Hg) 281 (0, ﬁd,g% sqéq H2$,%%g%§ﬁ
BP0 1, J = 6.8 Hz), 3l 85) Qﬁ-ﬁHts,) 6£1¢1+8m?JH2)3 orLik |

D8 Found: C ( 2H, 8. 1T7HZ), 4}32)4 20HB), ;42]|3|(2’_$?6 412 (M+H)

40-2.30}78.30, H (2H m % Li1§

92-1.79| (2H, 6.62. m qﬁP f éé §L§r§§11§ﬁo
/.0 (ZH, d,ﬁ =87 oI zry, S 3

8.1 Hz), 7.42 (4H, dd, 053 c "3 1 5 8.1 Hz), 7,13

2H, d, J = 8.5 rz) 6.84 67. - 2H d J =

8.9 Hz) 4 20

, WJ:68
3.10 (2H, J 8 Hz). .3 03 (2 1 479 (M-
2.92. (3H 's), 2740-2.30 (2H, “07-1. 99 (2H,

(
Found: C ), J_gﬁ;1.81 (2H, m. 6vn36 H g\&l N
2.85. 'H NWR (400 MHz, CDCI3) 2.29 (s, 344, LRVB 0

2.39 (m 2 H, 2.75 (m 2 H, 3.00 (q,/ZGﬂ% ”12)1?W<cooMe

PNWIOCTN
Oy OO 1T — Q0

~—+

[}

— I

C14 OH3.30 (d, 2 H, 6.00 (td, |

390 6.56 (d, 2 H, 7.08 (d, 2 H), 7.35(m 3
(MiH) +. 7.90 (m 2 H). ' H NVR (400 Mz, €Dl 3 1 .
1 89 (m 2 Hrédationof iidazdie B-31¢2. 05 (m 2 |'|) 2.%7%¢

g % 11T 023 é%iiugénn&f tlﬁe %%mola)-%% é? 5\710? dmalﬂe % ’mP vgﬁse added N, N'-
, H) c?rbggld(uﬁafiazgle% .05 r(wwﬂl)_ﬂnd W@m@f@ggg_mgnmol) The resulting
/ | B2004/s00fich Fated SCefliafot d hf. Bfter coalingid #dbm temperature, water (20 mi)
was added and the mixture extracted with ethyl acetate (3x20 ml). The combined
extracts were washed with brine, dried over sodium sulfate and concentrated in
10 vacuo to provide the acyl imidazole b-21c in quatitative yield.
Preparation of alcohol b-21b
To a solution of 3-hydroxybenzyl alcohol b-21a (1 mmol) and cesium carbonate (1
mmol) in acetonitrile (10 ml) was added methyl 2-bromo-2-methy! propionate (2
mmol). The mixture was heated under reflux for 6 hours. After cooling to room
15  temperature, water (50 ml) was introduced and the mixture extracted with ethyl
acetate (3x20 ml). Combined organics were washed with brine, dried over sodium
sulfate and evaporated in vacuo. Silica gel chromatography (SGC) using 10-30%
ethyl acetate-hexane gave alcohol b-21b. Yields ranged between 40-85%.

(di
(dd
PCT




(DMSO-d8, 400 MHz) 12.13 (1H, s), 7.86 Calcd for 04 C
(2H, m, 7.49-7.40 (3H, m, 7.01 (2H, d, J = C25H2BNO
wo2040®2143 8.8Hz) 6.78 (2H, t, j = 8.6Hz), 3. POTABRG04001159
J 46.71, N C16 = 6.3Hz), 2.89 (2H, s), 2.56 (2H, t,

J

= 06.2013. 3.45. 3Hz), 2.24 (3H75S), 2.24-2.15 (2H,

m 2.00- Found: Found: C 1.67 (6H n). 106.2002.
73.75, H 6.64, N 3.44. Calcd for C23H23N o
(DVBO-d6, 400 MHz) 12.04 (1 H,s), 779 Calcd for 04 C

N | (}|C23H24NO7 .19, H (2H m, 7.4 734(3H n)
6. 95 (2H d, on 1-0 8. 6%&)0 .78 t
cft’

8. 6Hz), 4.80~2fENs), 378.1700. 2 80 J%\/\
(2H, s), 2 (3H, s), 2.12-2.0 ML_Eqund: Found

C 1.83-1.577(411, m). 378.1692. 15 H 6. 26

3. 75. Cal cd for b@RAH25N (CDOI 3, 400 MHz) 8. 9 e
(2H, ), 7.49- Calcd for 040.2H2 &D°7.40 (3H, m,
7.17(1 H t, J = 7.8H), 7.03 C24H26I\IOOC 72.96, H
C 18

OH (1'H s), 6.78 (2H t, J = 7.1 Hz), 424Lm
t

(2H, t, 4 6.48, N = 8.1 Hz), 314(2H s), 2.90 (

t, 392.1857. 3.55. 7.8Hz), 2.5142.40 (2H n,

2.36 (3H, s), Found: Found: C 2. 070 83 (4 n.

392.1859. 72 66, H 6.65, N ér\«m 0 -COOMe

(DVBO- d6, 400 MHz) 790(2H .s 1.9, 4 C
H) , »
00 8.6 Hz), 6.81 (2H, d, J = 8.6 Hz), 4.15 (2H,~

7.51-7.44 (3H, m, et d, J 73.64, H _,C-19

for 392 6.44, NJ = 6.7 Hz), 2,92 (2H s), 2.90 (2H,

t,

) = 6 Befdlibln By estfblyg 2. 34 (3H S), 2.25-2.18
(2H m, (2H, m, 1.86-1.71 (2H,
m .

73, gg Fﬂlogmgr@e Pgcedyres glescribed in b-11, methyl ester b-21g was prepared by
reacting compound b-21f with compound b-21c¢ in yields ranging from 60 to 90%.
Preparation of amine b-21f

A solution of the azide b-21e (2 mmol) in ethyl acetate (20 m!) and palladium on

carbon (10% by weight, 50 mg) was treated with hydrogen gas at room
10  temperature for 4 hours. Removal of palladium by filtration through a pad of Celite

and concentration produced the amine b-21f in quantitative yield.

Preparation of azideb-21e

To a solution of the tosylate b-21d (1 mmol) in DMF (5 ml) was added sodium

azide (3 mmol). The resulting mixture stirred at room temperature for 14 hours
15 before water (50 ml) was added. Extraction with ethyl acetate (3x20 ml), washing of

the combined organics with water, saturated sodium bicarbonate and brine, drying

over sodium sulfate and concentration gave rise to the azide b-21e in 85% yield.

Example C-1

1-{4-[2-

20




"H NVR (DVSO-d6, 400 MHz) : 7.83 (2H, Calcd for d, J =
9.1 Hz), 7.06-7.02 (4H, m, 6.82 (2H, C25H28NO C 20
wOodp042092148. 6 Hz), 4.17 (2H, t, J = 6.3 Hz), 3. 80TAB200BBY1159
s), 3.10 (2H, t, J = 6.3 Hz), 2.92 (2H, s), 22.1962.

2.25-2.17 (2H, m, 2.08 (3H, sj76-1l.95-1.69 Found:
(4H, m. 422.1961 o- (DVMSO d6, 400 MHz) 7.25-7.24 (1
H m, HR Calcd " 7.19-7.17 (2H, m), 7.00-6.97 (2H,

. 6. 76y iano ’ a sbiluti -(hydroxyl{4-
AT (25["“{“,%'Czee(ﬁig%@'g@gf"@')zmi aqbie 55 B F—&Q'i éfz‘g‘%‘@g? e
s), 2.88e{Sopgthy-2-pheny-ig-agsazoify 1) 2. 25 (3H, s),

2. 24- 2. AetixphemylimethyBdycloipiar@fandxylatg) 0.797. IR (1ZH, mil) in
1. 78- 1. HhnordketnBle ') HQ.N Bel ¥MdordAd s 51)%2(1415_) at room temperature. The

PCT/ 1.B2004/ . 1 -8 2270, r 435 (MtH) +
HR Caﬁ c d'e‘suiugé) %\lxﬁ%d@sgs?irr%far ﬁl&“f th§+: %@_p@gﬂ_ ln(meh an:éga’zeotroped
7.77- Coethphapgney Ths rTSPPE WRY 9|ssp_v%m-}§t|@2yd(o_[q:en ﬁ)n’\L) and water (3
7. 49- 7. 4hL) 204 lithium(Hiybtoxide) monbh{dfBate’ (023 (g2 5131 Mmol) Gval Tadfed7 IThe
(2H, ( M‘?@uﬁin g’lx%}e Wasn@tirreé]' atzrgon( ?e%errawre‘]fgr fB t?buE'Z ;oidif%d Qc?’ H2
(2H, s), 17. S?L8§)9. 2. 99 SZH, t, J = ([3 3 Hz)'_ 2. 46-2. 3%
(2H, m ,wﬂfgéurlm ro@!o&@accdﬁq, egtsaf:te%\!v@*gqﬂy- wtatez Hbe ?ﬁ;?nlc phase was
1. 90101, 8ied FanhBit@s magngsi, sufite), fitsred|aRd exap@ratenfitp| affortiRne title
Cal cd  f@fpodnPhE¥22@6594400 MHz) 12.04 (1 H, s), 7.89-

C25H25N-_, 7, 84 (4H 6:.6..94 - 6. 70
205 C 2 e A Uaea'y Tggapde 4L Bl fa g, Pouklic 7azz
3.06- 3. O%68NH3¥.  (1H, ), 2.82-2.80 (4H m), 2.26
(3H, s),LRES: AMBI+H)'2. 15-2.08 (2H, n), 1.83-1.79 (2H,
M. 15 69% (ARS8 480z Y 20 BR; dP9%-1.8, 7BRR), B1-748%H, m),
6.98 (2H, d, J= 8.6 Hz), 6.80 (2H, d, J= 8.6 Hz), 4.16 (2H, t, J = 6.6 Hz), 2.90 (2H,
t, J = 6.6 Hz), 2.64 (2H, s), 2.34 (3H, s), 1.85 (2H, d, J = 12.6 Hz), 1.53-1.46 (3H,
m), 1.29-1.11 (5H, m).
Examples C-2 to C-5

20 Examples C-2 to C-5 were prepared by procedures analogous to those used for
- Example C-1 with the exception that the final hydrolysis step was carried out by

dissolving_the crude residue in dimethyl sulfoxide (75 mag/mbL) and 6N sodium
hydroxide (1 mL) and heating at 150 °C for 10 minutes in a microwave synthesizer.




MH + HR Calcd for

(CDCI 3, 300 MHz) 7.84-7.76 (2H,

M, 7.66- C25H23N N 7.61 (1H n), 7.09-7.06 (2H, ).
wWH2800R14B7 OAF4+ (2H, m), 4.19 (2H, t, J = 6.BECTABR)04/001159
3.03 (2H, (MtH) G 24 , . s), 2.96 (2H, t, J = 6.4
Hz), 2.47-2.40 (2H, 78.1636. m), 2,37 (3H, s),
2.10-2.01 (2H, m, 1.95- Found " 1.81 (2H, .
78.1624. For LR 478 MH + HR Calcd for (CDCI 3, 300
MHz) 8.06-8.05 (1 H d), 7.80- C24H23N- 0402 i N 7.77
(1 H.M, 747(1H d,, 7.06 Mushmafh25 Y
(zrl?"‘#nj 8%“’ B2 (2H M, *&“@9'%2 t . |(OR or HFR| 10772Ysis
6.5 HzJ, 37)?(7H S), ZDQ&O(dgHOOMHZ)—jGB b. 5 Fouhd
He) . 2] 44 3. ) |02 985 GHT TSR 72108 60. L08Y,
b &b Lab, BT @W P G I ol |G eTL
20|O¢l2092145 PCT/ | B2004
(dpci 3] 300 MHz) 7.87-7 E ﬁ,ﬁ ?Fg %&'érﬁﬁ“ﬁ, mgg;g 3
(2H m. 7.09-7.07 (2H|a 57’& (M
(2H, m, 4.20-4.17 (2H m ,m)3| 0284, n8) | 2. 98- .94
(2R, 2.48 2. 41 (2H sogisaaousz)zcsys (3H, sy,
2.135 (3 0- .S _8}7{8(513}1@511“ LR 1+ caled for
1.190-1/83 (2H, %3&&%%21( F} HR Cal c@nHNO, C
for LR | 74.44, H6.97, N
c-3 Hz) 3.93 (2H, £ J= iy Hz) . , H6.97,
279 (2H, s), 2.60 (2H, t, J= [120 (M+H) 3. Found: ¢
7.3 Hz), 2.27 (3H, 5), 2.04- 30,1895,
1.7 2H, m), 1.92-1.85 (2H, -26.
m), 1.61-1.46 (6H, m).
o (DMSO-ds, 400 MHz) 7.94-
@_m o o 7.92 (2H, m), 7.54-7.48 (3H, Calcd for
. O\E%OH m), 7.04 (2H, d, J = 8.6 H2), Cadfor
I 6:92(2H,d,J=86H2),4.95 |, | o 4081 70,75 H6.18 N
C-4 (2H,9),3.76-370 (2H,m), |17 LR 808) 7075, HE8, |
3.28 (2H, dd, J= 10.0, 11.2 24 Found: ©
Hz), 2.73 (2H, 5), 2.43 (3H, ), 60,1533,
1.81 (2H. d, J= 13.1 Hz), 1.494 31,
1.42 (2H, m).
) (DMSO-de, 400 MHz) 7.90
e (2H, dd, J= 1.9, 7.7 Hz), 7.51-
asud Oé%m 7.44 (3H, m), 6.99 (2H, d, J = Calcd for
s o 8.6 Hz),6.81(2H,d, /=86 Ca5H;NOs C
s Hz), 4.16 (2H, 1, J= 6.6 Hz), | forLR | 71.24, H6.46, N
3.74.3.69 (2H. m), 3.27 (2H, t, 422 (M+H)Y| 3.32. Found: C
J=10.6 Hz), 2.90 (2H, t, J = 71.01, H6.47 N
6.4 Hz), 2.71 (2H, s), 2.34 (3H, 3.32.
s), 1.79 (2H, d, J= 13.1 Hz),
1.47-1.39 (2H, m).

Exampie C-6
1-{4-[2-(4'-methoxy-1,1'-biphenyi-4-yl)ethoxylbenzyllcyclobutanecarboxylic acid

To a solution of ethyl 1-{4-[2-(4'-methoxy-1,1'-biphenyl-4-yl)ethoxylbenzyl}
cyclobutanecarboxylate (Preparation 14) (0.3921 mmol, 1 equiv.) in acetonitrile (2
mL) was added 1N aqueous sodium hydroxide (7.2 mL, 8 equiv.). The resutting
mixture was subjected to microwave heating (100 °C) in a Personal Chemistry

Smith Synthesizer for 40 minutes. Following cooling of the reaction mixture, 1M



for (CDCI3, 300 Mz) 7.91-7.88 (2H, n), 7.40-
C24H24N- 7.37 (2H, m), 7.09-7.06 (2H, nm), 6.80-6.77

WEAGK09(12H, m, 4.18 (2H, t, J= 6.5 Hz), 3.03 ¥CkB2004/001159

(MH)+ CG-27 S), 2.95 (2H, t, J = 6.5 Hz), 2.44-2.41

(2H, 126.1467. m, 2.35 (3H s), 2408-2.01 (2H m,

1.90- Found " 1.87 (2H, m. 26.1471. For LR 426

MtH + HR Calcd for (CDCI 3i 300 MHz) 7.92-7.89 (2H,

m, 7.10- C25H27N 7.07 7.07 (2H, m, 6.95-6.92 (2H,

m, 6.80- 6. FRuepyiMyirpchinrip gcid wagpddgq untihpH ¥ way pehieyed. jThg mixture was
Hz), 3.85 (8khact2@wiltD&Ry acetate (335004L).( 244, cospineor@dmid extrhcts were then
t, J = 6.5 e W%tura@ed“’%u@oé%o@%“ chm'lde %103 L)3'6'ned (anhydrous
s),210202Fo qg% nz g 2 é&ﬂ
422.1948.  EBPNeSHMfEte) itpred, "d|—°|P€‘°€éﬂa & Gpuo tp the crude product.
300 MHz) 57. 3We TeskBe (wake|, punified By, GituratigR Stam7 diethy) emhed Jo (afford the title

g' 997,6 5335c6’m&0nc(a1s dvhitebrystafiing Qoid (13208, 8425, N,
. 19 Con (%Hﬂ')emlé\nglyﬁ_é glt%f% r%?%{'gq_l@%"s')s 6. g%gé:%ungo%ﬁ% H 6.85.

(2H, s), 2. 6BVMBHP $16MNY= 6.5 Hz), 2.48- Found off
2.38 (2H, nH NMR35ce(o'ﬂHﬂe, 3)Q MiZ) 11622024, (216,1 3. 78849H, d, 0= 5.1 Hz),

g,SI_éAﬁfmk 855%[7);‘ H'lssﬁ%f 7L18 (2&2% I Hy 83 @ﬁ'&@ £ ©F Hz), 6.85
04F3 (1 H 30 A o b 1770 v,

(MH) + G 3 @orrms) 371023?0@'7' rrr). %)937-’(%-12“@), 1.82- gweHg@ (1
H m, 60.1730. Examples C-7 to C-93
Examples C-7 to C-93 were prepared by procedures analogous to those used for

15 Example C-6 or by stirring a solution of the ester with sodium or lithium hydroxide

in_agueous methanol, agueous ethanol, aqueous tetrahydrofuran_or mixtures

thereof at temperatures between 20 °C and 75°C,

MS (m/z)
Ex # Structure 'HNMR (LR or |Analysis
HR)
= Calcd for
(Acetone-ds, 300 MHz) 7.48 (2H, d, J = 8.9
CZGHZSF

Hz), 7.58 (2H, d, J= 8.7 Hz), 7.41 (2H, d, J 0. C
= = 3
= 8.5 Hz), 7.13 (2H, t, J= 8.9 Hz), 7.07 (2H, for LR |77.21 H

F.
c-7 S |d,J=87Hz), 6.78 (2H, d, J= 8.7 Hz), 4.14 - '
%o O™ | (@M. 1, 4= 7.0 Hz), 3.08 (0H, £, J = 7.0 Hz), | 404 (W) Fo?jrz\g; c
2.97 (2H, s), 2.40-2.30 (2H, m), 2.01-1.92 '

(2H, m), 1.85-1.72 (2H, m). 7761238 H

(Acetone-dg, 300 MHz) 7.58 (2H,d, J=8.3
Hz), 7.41 (2H, d, J= 8.3 Hz), 7.34 (1H, t, J = Calcd for
C27H2804

7.9 Hz),7.21-7.156 2H, m), 7.12 (2H, d, J = C 77.86,

O.
e oxs %, | 87Hz2),6.90 (1H,ddd, J=0.94,264,83 | forLR |7 ‘I
M Hz),6.83 (2H, d, J= 8.7 Hz), 4.19 (2H,t, J = 416 (M) || - "
0 6.9 Hz), 3.85 (3H, s), 3.09 (2H, t, J=6.8 '

Hz), 3.02 (2H, s), 2.39-2.30 (2H, m), 2.07- 776'%77' H
1.98 (2H, m), 1.89-1.81 (2H, m) 67.

(Acetone-ds, 300 MHz) 7.69 (1H, dt, J= 0.9, Calcd for

8.3 Hz), 7.65 (2H, d, J = 8.3 Hz), 7.58 (2H, t, CarHasFs
J=8.1Hz), 7.47 (2H, d, J = 8.3 Hz), 7.31 0,C

X
mm

c-9 (1H, dt, J=1.1,81Hz),7.13(2H,d, J=8.7| forLR [68.93, H

o |Hz),6.83 (2H, d, J= 8.7 Hz), 4.21 (2H, t, J={ 470 (M) | 5.36.
JOQSLOH 6.8 Hz), 3.12 (2H, t, J = 6.8 Hz), 3.03 (2H, Found: C
o s), 2.40-2.30 (2H, m), 2.08-1.98 (2H, m), 69.04, H

1.92-1.79 (2H, m) 5.47.




F 6.

of f

(2H, t, J

77-6.75 (2H, m,
6.5 Hz),
WOlzhédyop2M© 2004/ 092145 PCT/ | B2004/ 001159

6.70-6.68 (1 H,
60. 1728.

m,

o For LR

460

4.19 Found

- 83 HRTERLOE001159

for (CDCI3i 300 MHz) 7.96 (1H, s), 7.86-7.83 C24H24N
O (1H m, 7.36-7.33 (2H, m, 7709-7.06 (2H, (MtH+ C
31 n), 6.79-6.76 (2H, n), 4.18 (2H, t, J = 6.5
26.1467. ci Hz), 3.03 (2H, s), 2.95 (2H t, J = 6.5
H )y —Found—247=238(2H—m)+—2-S5(3H—s)5 72682 n%for
(2H m, 1.91-1. 84 |(Rblondld,; 308/l (1HHd, ropelR 0 4oy, N
MtH + HR Cal cd f(tﬂz)(?@@@l—ﬁdd4l@@6l\/8'l2)-lz)778ﬂ.(zﬂi H s)| o.c
7.7/7-7.75 C25H27N- ‘Qzlf H; 74?.(23{3(47/'2@3'@4 7H,3 n, 74.80, H
Z48R<F20 (1 H, 04 |§ Hz 68 forLR | 6.52, H
WSS ﬁg% ,Hgvﬁ Bl [ ﬁ i o35
Hz)| 3.04 (2H, s). é) g %l, 6.5 Hifaes
2.44-2.42 (2H, m, EWH 0d1: H(zkﬁ)n) 3H, s)es.46 N
12.0B-2.03 (2H, m, 06 202 ,Z~0OH 1. 89- l 87 (2H, 1m3.31.
For{ LR 0O 407 M+H H A §=8 00 MHz)Calcd for
8.0B-8.06 (2H d), i%ﬂ 9"2%3@&”%?5,%(5“8 Hn,és (2H, |@Has0s
7.00<7. 07 (2H_m, ﬁssazﬁzgcﬁ(zpewﬂaw@ 33 2H, (2H, ng
a1 ¥2h, t, J —06. 7Hﬂscsg<2(Hzau=6@7mz7)sozz 5 Ay | 607
2.97 t 6, 62”4)6325@3 2343( nd JFound: C
2.3F (3H3)% 2. 09-2 %T@ ﬁqmi’zs. 1682, H
(2H m. For LR 461 6.12.
(Acetone-dg, 300 MHz) 7.53-7.48 (1H, m),
7.52 (2H, d, J = 8.3 Hz), 7.38-7.34 (1H, m), Calcd for
7.37 2H, d, J= 8.3 Hz), 7.13 (2H, d, J= 8.7 CosH2sOs
o Hz),6.83 (2H,d, J= 87 Hz), 678 (1H,d, J| . | - [C78.48,
c12 ¢ |=8.3Hz),4.57 (2H,t,J=8.7 H2), 4.18 (2H,| ST E8 | H6.59.
Mon t, J= 6.8 Hz), 3.25 (2H, t, J = 8.7 Hz), 3.08 M) iEound: ¢
o (2H, t, J= 7.0 Hz), 3.03 (2H, s), 2.40-2.30 78.30, H
(2H, m), 2.07-1.99 (2H, m), 1.92-1.79 (2H, 6.62.
m).
Calcd for
(Acetone-de, 300 MHz) 7.65 (2H, d, J = 8.7 0572233"‘
Hz), 7.59 (2H, d, J = 8.1 Hz), 7.42 (4H, dd, J vt
=15,81Hz),7.13 (2H,d, J=85Hz), 6.84  |&T82 0
c13| % (2H, d, J=8.9Hz), 420 (2H.t, J= 6.8 Ha), | 1 o | 5262
O\O\AD’& 3.10 (2H, t, J = 6.8 Hz), 3.03 (2H, s), 3.01 Fas
(3H, s), 2.40-2.30 (2H, m), 2.07-1.99 (2H, 67“;‘6'H
m), 1.92-1.81 (2H, m). AP
2.85.
"H NMR (400 MHz, CDCl) 2.29 (5, 3 H), | | oue
0 2.39 (m, 2 H), 275 (m, 2 H), 3.00 (q, 2 H), | ()
c-14 |y o la | 3.30(d, 2 H), 6.00 (td, 1 H), 6.25 (d, 1 H), '
aSteVer.y 6.56 (¢,2 H), 7.08 (d. 2 H), 7.35 (m, 3 H), | 0.
7.90 (m, 2 H). :
'"H NMR (400 MHz, CDCl3) 1.77 1.89 (m, 2 LRMS
o H), 1.93 2.05 (m, 2 H), 2.27 (s, 3 H), 2.40 | | TS
C-15 |\ osdon  [2.51 (m, 6 H), 2.71 2.80 (m, 2 H), 6.63 (d, 2 '
O & H), 6.97 (d, 2 H), 7.40 (dd, 3 H), 7.92 (m, 2 (M3f'_2|)+
H). :




(DVMBO-d6, 300 MHz) 12.19 (1 H, s), 8.12- Ca for o 8.11
(2H, m, 7.82-7.79 (2H, m, 7.59-7.44 CzaH2 sNO C 34

WQ 2004/00216H, m), 7.13-6.98 (4H, m, 5.17 (2H, sSPHCT/EB2004/001159
2.97 (2H, s), 2.30-2.21 (2H, m, 2.01-1.73 Fou d? OH
(4H, m. 40.1846. (CDClI3, 300 Mdx 8.09-8.07 (2H, m,
7.68- Calcd for N7.66 (2H, n), 7.46-7.26 (6H, n),
7.10-6.78 C30H3ONO C 35 (4H, m, 4.01 (2H, t, J

=) 2 N4 2 NN £co wi WS
Z)5 7o, U4=o0uU 6824 10 &{4::, - 2—49-2-39

), 2.30-2.21 (2H Found: OH m. 2.11-2.02 (bH S e tor

[.94-1.81 (<) . GYDRIEES, s0d VGG 6611390, aleld?or9%5|jzéN
1 H,@g Cal ¢@Hfrey, 7.487. 003,24, 7.00) (2H 4, 82{CE:HENO[74.05, H

5.8

~
I\J II

&k )7 7. 60-7. 44 @ﬂgangétqumgf éZFbt € g@éo@g 6.71, N
702-6 99 (2H, ™, & x013) 345
. 68} 2. 59 EZH, ?) : 3?‘7 ?2%8’ @"g ’(‘,‘(’,'g’;.%”;‘g:ﬁ
|.95-1.84 (2H, m). #42.16309. 8‘4/092145 406. 562N

DCT/ | B2004/ 001159 {84 Calcd for C29H27N (CDOI 3, 3DG 44,
VFz)[ 8. 10-8.06 (2H, |m), 7.69- Calcd for 05 C |7.66 |Calcd for
2H, ! m), 7.46-7.32 (6H n), 6.79-6.66 C29H28ND 74. 1B mHaN
1 C37  (4H~ M {03 ] AbMsBHL, 400 M) 7264 Qirtdt )7, 702 FEA(P .04 C
t, 4 /58 7. B2Hzey), 7.20-8684 @H, ), €. &H2H™D, J-FZ%LQ 4do.H
7o11 .&9;98. OH (B442) 678 (24, R4= 2618, 4 8HZHID. 117 1700] 371
.06[1. 93 (2H, Founuesqié"'ur?aZ2§:<3H )217?02%9(5'2 m)?é ﬂ)ﬁ Flind: ¢

D

5.81, N 2.43. HR Calcd for8 ¢ 3" 300 I\/HZF5781692 73.15, H
§09 8.07 (2H, m), T7.68- C30H2ONO . 7.66 (2H, n),|6.26. N
A6L7.26 (BH n)
1. 01 (2H, t, J = 5.
M, 2.49-2.39 (2H,
ul

5 2. :Iio\é/ghl

¥ 10-6.78 4 (MtH) C-38 '" (4H 3.75.
asaHz) 3.04-3.00 68.2107. | (4H, |Galedfor

. 2.30-2.21 (2H, Found 68.2165|SxN
CDC, @&Wzsqoocm 2HymFLA9- | GRicctes O £

40 (3H, m), 7.17 (1H, t, J = 7.8HZz), 7.03 |C,4H,sNO 22.96 H
(1H, 8), .78 (2H, t, J= 7.1Hz), 4.24 (2H, t, J 4 e

= 8.1Hz), 3.14 (2H, s), 2.90 (2H, t J= 13921857, 6342;5"'
7.8Hz), 251-2.40 (2H, m), 2.36 (3H, 5), | Found: | 355-
2.07-1.83 (4H, m). 302.1850 00
6.65, N
3.47.
Calcd for
CosHasN
Y (DMSO-ds, 400 MHz) 7.90 (2H, dd, J = 1.9, 0.C
O @\Q{W 7.7 Hz), 7.51-7.44 (3H, m), 7.05 (2H, d, J= for LR |73:64.H
oo o, I B6Hz),6.81(2H,d,J=86Hz) 415 2H,t] "GN 644N
J=67H2), 292 (2, 9),2.90 (2H,t, J=6.8] (992 | 358,
Hz), 2.34 (3H, 5), 2.25-2.18 (2H, m), 1.95- | M) leging: ¢
1.88 (2H, m), 1.86-1.71 (2H, m). 73.49, H
6.46, N
3.54.

"H NMR (DMSO-ds, 400 MHz) : 7.83 (2H, | Calcd for
. d, J= 9.1 Hz), 7.06-7.02 (4H, m), 6.82 (2H, [CosHsNO
PO, |4 J=86HZ), 417 (2H,1,J=63H2), 3.80|
(3H, 5), 3.10 (2H, t, J = 6.3 Hz), 2.92 (2H, 5),422.1962.
2.25-2.17 (2H, m), 2.08 (3H, 5), 1.95-1.69 | Found:

C-20

(4H, m). 4221961
0/\§\\v (DMSO-d6, 400 MHz) 7.25-7.24 (1H, m), HRgf'cd
S\, 7.18-7.17 (2H, m), 7.00-6.97 (2H, m), 6.76- | - |7
21 6.75 (1H, m), 6.72-6.70 (2H, m), 4.10 (2H, t, 260” 2
N J=6.5Hz), 2.90 (6H, s), 2.85 (2H, t, J=6.5 (M+4H)¢
N Hz), 225 (3H, 5), 2.24-2.21 (2H, m), 1.95- |2 0070

1.92 (2H, m), 1.78-1.74 (2H, m). ey




MrH + Calcd for C29H27N (CDCI3i 400 MHz) 8.03 (2H,
d, J =8.3 Hz), Calcd for 05 7.66 (2H, d, J = 8.3

WOHR()4/0971465- 7. 60 (2H, m), C29H28NO C 74. 18, c" POTABID4/061159

" 7.49-7.32 (3H, m, 6.74-6.63 (4H, m, 4.03 5 H 5. 80,
N" o- (2H t, J =6.6 H), 2.96 (2§_t, J = 6.6 Hz),
70.1962. 2.98. 2.81-2.70 (2H, m), 2.49-2.35 (2H, m,
2.38 Found: Found: C (3H, s), 2.10-1.90 (2H, m.
70.1948. 74.07, H5.83. N 2.89. Calcd for C23H23N

(CDCI 3,] 400 MHz) 8.00-7.93 (2H, m, 7.46- Cal cd Foh2206
C ("' |7.40 (3H m), 6.73-6.62 (4H, m, 4.02 (2HFotR
C23H24NO 70.21, H C-4D 6.6Hz), 2.94 (2H, t, J = “ff')
6.6Hz),| 2.80-2.69 5 5.89, N (2H, ny, 2.47-2.33 (pM

'm,|2.36 (3H, s), 394.1649. 3.56. 2.10-1.88 (2H ).
Fouhd: |[Found: C 94.1689. 69.87, H 6.05 N 3.47

Cal pa—flor—C24H2E5N—(CDCH-3 400 M4z} 8.01-7. 94 (

m,|7.47- 05 C 70.74, |H (~ .39 (3H ), 6. 82-%~r glod
(4HE m|, 3.87 (2H, d, {@bchRoenmid 813%. 0 (H, ™) 6 At 25!;{;4N-

2.8p-2.17 m, 2. 67725 06, 408667 88(1H M), Badidas
(2H m|,C X 5b- 288 (2H (Mm)zwgowﬂ m55.81-6. RO-EH+| (M+H)*
FouHe22|C™2. 0-1. (4H 3 §-8 Hg, 318 (2h s), 3142711809
WO P004/ 092145 PCKL[B20 tj 696 H Sﬁ%%ﬁ Found
Cr2pH21l N OBC | E G S 11813
rLR
7.47- 69.64, H c-4’2011174o 6. 86-6| 65,5
(4H m| 4.90 (2H, for|LR 5.58, N (M+H)*
HR Calcd
for
&\ (DMSO-d6, 400 MHz) 12.04 (1H, ), 7.89- C25"('325N‘
SO\ 7.84 (4H, m), 6.96-6.94 (2H, m), 6.72-6.70 | 20° .
o3 (2H, m), 4.06 (2H, t, J = 6.5 Hz), 3.06-3.05 |, " s
! (1H, m), 2.82-2.80 (4H, m), 2.26 (3H, 5), [*3o-191°
2.15-2.08 (2H, m), 1.83-1.79 (2H, m), 1.69- |, U0
o 1.65 (2H, m). f‘ForLR
435
(M+H)
HR Calcd
for
(CDCls, 300 MHz) 7.84-7.76 (2H, m), 7.66- Czé"';a""
{,g\ 7.61 (1H, m), 7.08-7.06 (2H, m), 6.80-6.77 | Oa,
coal g (2H, m), 4.19 (2H, 1, J = 6.5 Hz). 3.03 (2H, |, (W*H)
e $),2.96 (2H, 1, J= 6.4 Ha), 2.47-2.40 (2H, [78-1636.
w | ™. 237 3H,5), 210-2.01 (2H, m), 1.95- |, 0400
s 1.81 (2H, m). 5 1924,
478
(M+H)"
HR Caled
for
CaqHzN-

\ (CDCl, 300 MHz) 8.06-8.05 (1H, d), 7.80- | Stz

\Zgj_o 7.77 (1H, m), 7.60-7.47 (1H, ), 7.00-7.06 | ©4Ci,

cos| (2H, m), 6.80-6.77 (2H, m), 4.19 (2H, t, J= |, MH)
QE 6.5 Hz), 3.03 (2H, 5), .94 (2H,t J= 6.5 [100-1077,

Found
Hz), 2.44-2.38 (2H, m), 2.35 (3H, s), 2.08- 460.1089.

ForLR
461
(M+H)"

d 2.01 (2H, m), 1.92-1.84 (2H, m).




s), 2.78-2.70 (2H, m, 2.47-2.35 (2H, m, 6.69. 2.41
(3H, s),.2.10-1.90(2H, m. (M8H)+ Found: C 69.49, H
W0R068092N53. 62, (MeOH d4, 400 MHz) 7.87-7.84 (PeH/IBRY04/001159

Calcd for 7.46 (1 H dd, J = 2.3, 8.6 Hz), 7.39-7.35
C23H24N2 C-43 NQ(3H m, 6.5¢24(1 H d, J = 8.6
Hz)438(2H,04oCH31r0"t,J:6
(4H m, 2.25 (3H, s), 193.1809.

184 (2H M- _75- Found:

\LII, LLS AT

93. 1815. Calcd for (DI\/SOdG 300 I\/Hz)

%

2] ol | 3
I G%J;Ff '%Z H”Eﬁ'q ,
(i . mﬂ}H)

4 -2L9 Q 6.0,

1 «32449 z 35 dH =),8. 16’-2|d2)(2 Ig(')fgggﬁ .

j' J16 (2H, 1@)’182(23-0m][3H s), For LR

b 1412.02 Found: C (2H m. 1.75-1.63 (1H m, 206
1.5641.42 (1H, 67.51, H ). 6.08, N 6.75. (Nekimy

sul f pxi de-d6, 400 Myz) : 8 02 (1 H, d J = 2 1 HR Calcd
7.91t7.88 (2H, m, 1 8.|5 feiz) ,

7.5217. 47 43H, m, ! ° H 717 88 H GBa\-( 1
i s), ﬁ%ﬂ t, i 562 63"1?%:5
4cB1| € s 7.1 )95 (2?—& HSehanrd =
6.7 Hz), 2.40- (| 2, 2[!5(,3H2$)30)8(2 H‘m) 1 SHound
2.1412.02 (2H, o1, 75-1. 63 (&7 (BH. m), 1.56- 1.458 1471 H,
m, .29 (3H t,°J 7.2 Hz) (CDCl 3, 400 MHz)ForlR
$.00t7.93 (3H, m), 7q.42- 7.37 (4H m, 6.63 (1 512%! J
+B—b ) A 48— 40— 2H—t —F =66 C5|c 6
2H, [t, J = 6.7 Hz)2f0r 2.86(2H s), 231 @R ,
2.10{2.02 (2H ™, - ry\,stz,N-
CDQ&)@‘QQ\%—K’:‘Z) 7. 9%t ° 5 %gigﬂ 8)076 0736, (4H,
”%'85-\55 (T H3d, J|728m 4 2Hf? *(M@H
ﬁ et J = 6. ), 3,9 (za,hg) 2t9,5(21—|1‘~ ﬂzfé?gzt-R
.| 248-2.38 (2H, m), 2.34 (3H, ), 210202 422°;’348
& (2H, m), 1.94-1.83 (2H, m). For LR
423
(M+H)"
HR Calcd
for
:\éj\ (CDCl,, 300 MHz) 7.57-7.55 (1H, m), 7.51- | Ca5H,;N-
@/KN o 7.49 (1H, m), 7.35-7.30 (1H, m), 7.10-7.07 |  Os
(2H, m), 6.97-6.93 (1H, m), 6.81-6.78 (2H, | (M+H)"
C-29{ o m), 4.19 (2H, t, J= 6.5 Hz), 3.87 (3H,5), 1422.1962.
3.04 (2H, s), 2.96 (2H, t, J=6.5 Hz), 2.48- | Found
onl 2-38 (2H, m), 2.36 (3H, s), 2.11-2.02 (2H, U22.1947,
(¢} m), 1.94-1.85 (2H, m). For LR
422
(M+H)"
HR Calcd
for
:\g‘\ CasHosN-
N o (CDCl;, 400 MHz) 8.23 (1H, s), 8.15-8.13 O4F;
(1H, m), 7.64-7.63 (1H, m), 7.54-7.50 (1H, | (M+H)"
C-30 [p—{—r m), 7.07-7.05 (2H, m), 6.99-6.96 (1H, m), 460.1730.
¢ >:< gx 6.77-6.75 (2H, m), 6.70-6.68 (1H, m), 4.19 | Found
o (2H, t, J = 6.5 Hz), 460.1728.
o ForLR
460

(M+H)"




0 2.73
(M*

(2H, s), 2.30
12.6 Hz), 1.59-

(3H, s), 2.01 (2H, d, J = 420
1.50 (3H, m), 1.40-1.15 (5H, m.

WOND020244092145 PCT/ | B2004/ 001159 - 86 ( CDCIBGT/HI004/001159
MHz) 7.99-7.94 (3H, m), 7.49 (1 H dd, J = 2.4, 8.6

Hz), 7.

44-7.36 (3H, ), 6.63(1

H d, J=8.5Hz), 4. 50(2H,t,J=6.7 C- 48 @ O N OH Hz),

4. 00- 3.

H9_3

93 (1H, m, 3.
4 (1 H d,

89-3.81 (1H, m), for LR 409 (M
14.1 Hz), 2.95 (2H, t. J = 6.7

Hi), 2.85 (1 H d, J
1./99-1.73 (AH, m). N
(NeOH| d4, - MHz) 8.
H) stl dd, J
7.|es1(2H, ), 9 (1
H| C 49" 7.40 ( ,
for LR 5.66, N

), 2.

.3 Hz), 3.15 (1 H,

36 408 (M % 8’.‘

= 14.1 Hz), 2.31 (3H, s), [HRCaicd
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JLOCI, 0 e 7.8 (81,3, BOEP B0 %f@“ )
(4_44,%@)67 36 ig ’1) 7709§7335 (%Tg
YR %“éZa s
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(2H, m-l,m 15’51 2 62465,
30. (3H, s), 3 50 1 H Fgga

Found: C d, J = 14 3 Hz), (M+H)*
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. C 503of f (|2
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, 2001@21

z): 8 03 (1 H,

00- 192 6196, H (IH" m’HRCalcd
75 N 6.18. (MOD, 4003
QDC& ap N(H.Z) 81 ts), 07%7.28 p25827|9-

(H—I mj 723 720814 |Hz
?‘% &% %2: X gf
S
(2H, t
E’!A“)s) 2 5( ngg%
1.88. 1334 (iFBH) s), 31Fe? LR
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1—25Hz\ 7 77-7 74 (VB
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, 7.26 (1 H d, J = 8.6 HfyRCalcdlq
for LR c-51NOHsz313qﬁ
ECRCHAPO MH2)B.08-8.06 (2H, d), 7.68- | 232
7.66 (2H, d), 7.09-7.07 (2H, m), 6.80-6.78 | 243,
(2H, m), 4.91 (2h, t, J= 6.5 Hz), 3.03 2H, [ (1*H)
$),2.97 (2H, 1, J= 6.5 H2), 2.46-2.38 (2H, (‘01730
m), 2.37 (3H, s), 2.09-2.02 (2H, m), 1.92- |, . °oU"

1.82 (2H, m). 4?:%: Z?'

461
(M+H)*
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(DMSO-ds, 300 MHz) 12,19 (1H, s), 8.12- CasHasNO!

8.11 (2H, m), 7.82-7.79 (2H, m), 7.59-7.44
(6H, m), 7.13-6.98 (4H, m), 5.17 (2H, s),
2.97 (2H, s), 2.30-2.21 (2H, m), 2.01-1.73
(4H, m).

4
440.1857 |
Found:
440.1846.

C-35

Calcd for

(CDCl,, 300 MHz) 8.09-8.07 (2H, m), 7.68- CaoHaoNO

7.66 (2H, m), 7.46-7.26 (6H, m), 7.10-6.78
(4H, m), 4.01 (2H, t, J = 5.8 Hz), 3.04-3.00
(4H, m), 2.49-2.39 (2H, m), 2.30-2.21 (2H,
m), 2.11-2.02 (2H, m), 1.94-1.81 (2H, m).

4
68.2107.
Found:
468.2165.
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(DMSO-ds, 300 MHz) 12.92 (1H, s), 8.12- CarHagNO

8.09 (2H, m), 7.82-7.79 (2H, m), 7.60-7.44

(6H, m), 7.02-6.99 (2H, m), 6.64-6.60 (2H,

m), 5.13 (2H, s), 2.68-2.59 (2H, m), 2.37-
2.26 (2H, m), 1.95-1.84 (2H, m).

5
442.1649.
Found:
442.1639.




3.02 (1 H d, J =13.9 Hz), 2.37 (3H, s), 2.36- +

2.34 (1 H, nr) 2.182.11(1H, m, 1.94-1.87 (MtH) (1
waohoomp9214s 78-1.68 (1 H, m), 1.60-1.53 (1 H MPCHE2WI4B101159

400 MHz): 8.04 (1 H d, J =2.8 Hz), 7.85-7.83 (2H,

m, 7.41-7.39 (2H, m, 7.33 (1 H_ggd, J =8.6, 3.0

H ,
Hz), 7.27 (1 H d, J = 8.8 for LR Hz), 4.23 (2H t,
J=6.3 Hz), 3.82-3.70 (2H, G52 cl.. fl ~No N o o
M, 3.17-3.15 (1 H m, 3.03 (1 H d,J=14.2 +H +
HY, 2]9 t, J =16 3 H), 229(3H s) (lvp Caicd for
2.19-2]1 m, 1.9 iH.m ng:'zch
1. §1- 1] I\/EOD, Wﬁ% 26 =5 iﬁ% 7
He)l 7. 1 BH: Hzﬁiee(&H ¢ 5.80, N
(203, 4. 20 (2H<C JJ 75 @), biB)-2.78(280m). 5.60-2.48R 473,166 | 2.98.
(2K, m}, 3.75 (3H %) (84, 1Y) - 23241515((2H, IRy, ADB5(33d2H, |nfound: |Found: C
3.01 (1 H d J =139 H), 2.88 (BH, t, J (MrH)701852{73.07. H
6.3 Hz), 2.26 (3H, s), 2.17-2.11 (1H m, 1.94-1. 87 (]ségléN
H, my—T175166(tH 1 m 1581491t —mWo Caicd —
2004/ 0‘]92145 PCT/ 1 B2004y/ 001159 -87 (MeQD, 400 E?fcr
8.01 (1H, df 9= 2.3 Ha) OsoHie
(3t |, 684 0 6.91 (ﬂ? ""223 i 2”?"1)0%%8‘1MH>
Hz)| c-38 O LR 0" 42d"||(2m,J- sl 68,2107,
3.21-3/%7 (1 H* (@"m) 2 49-709H, 3, zoabz(ﬂi i, [dFou
139 HE), 2.90 (ZHE| 0).239262 24, 6),4.962 8] (21, B8 %,%%
s) | 2.47°2.11 (1 H *m| (MeH) 1.94-1.87 (1 H 1) asg
1.47-1]67 (1 H m, 1.160 1.50 1 H m (CDC 3, 30Q M+a):
8.43 (1H, d, J= 2.6 HZ), 7 97 7 93 (1 H rr) Calcd for
7.83-7{79 (1 H m, 7.60_7. zzc(alg’cli_lf’o nggzvN
m, 4.14 (2H, t, for L?CGP‘A rf0s
4.06-3199 (24 ), 346 7?55 Jm)%% ezé‘ 4%‘ AT
Hz)| -8 ey i,t Wz &sfé?%z A H 2hbo 1662 2.98.
J=36.0 HZ), 2.32 (3H, 591;-2 mi odnd: |Found: C
305 WMHz): 7.93-8.03 (3H, n),3H7$)8231071 9(9(2I@11'H, n), 470.1948,74.07, H
7.37-7]54 (4H, m), 6.65 (1H for LR 383N
Caled for
CzaHasN
Caled for| OsC
CDCly, 400 MHz) 8.00-7.93 (2H, m), 7.46- S
T 740 (30, m), 6.79:6:62 (4, ), 4,03 (2111 CHaeNO 2.
C-40 A T {Su\ 1) = 6.6H2), 2.94 (2H, t, J = 6.6Hz), 2.80-2.69), 0, 30 éagé
(2H, m), 247-2.33 (2H, m), 236 (3H, ), | porog lemie:
2.10-1.88 (2H, m). 394.1639/69.87, H
6.05, N
3.47.
Calcd for
CaaHasN
. | (CDCls, 400 MHz) 8.01-7.94 (2H, m), 7.47- 70075 4CH
o oJ7-39 (3H, m), 6.82-6.65 (4H, m), 3.87 M, 4 forLR | 776 ¢
C-41 O J=6.0H2), 2.62-2.71 (2H, m), 267-260 | 408 | %1%
O—=<x,, (2H, m), 2.50-2.38 (2H, m), 220 (3H,'s), | (M+H)" | 3:4%
2.10-1.90 (4H, m). o
6.19, N
3.41.




C56 0" m, 4.50 (2H, t, J =6.0 Hz), 3.75 (2H, m,

423 .95 (4H, m 2.33 (3H, s) 2.12 (2H, n), 1.39-
w0(2|VB4ﬁ)921451 77 (5H, m (MeOD, 400 MHz): 7.98 (PCH/1B04801159
= 2.8 Hz), 7.86-7.84 (2H, n), 739736(3H nm, 7.24
(1 H d J=28.8 2.8 Hz), 7.19-86+ H d, J = 8.6 for
LR CG57 OHHz), 4.21 (2H, t, J = 6.6 Hz), 3.70-3.66

(1H"n),360353(1Hn)295(2Hs)290
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for | C30H3ON (DVBOHd6, 400 MHz) 8.17 (2H, d, J - g B a
Cal dd for 4. 0. 2H aezu la,mmgazxmma(zmnq 73| k) o, [69.64, H
6 92(02K) HBBATI3). 101-6.06-6.83 @HIn)- 1.0 (21, é3 H, 5.58, N
[, J= 8.3 H 53%%7? és%( mh?47§3 H m). Wq&){e 6.69.
Hz) | 7. 24-7.02 (4H, Dot 0190k, g1)-og. Found: ¢
468.[2170. J = 6.6 H7) 3.11 (2H, s), 3.11-3. 07 (2H, |Sann
), |Found: 2.97. 2.55 (3H, s), 2. 44 2.37 (2H, (M), | 38
b 15-1.89 Found: Foling: c 4H 68,2163, /6. 48, H

5. 30, N290 'HN 7; BE7RP 31, mB. [picg 2y
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L (e Bzzg-{za %EIH %m) el
3.75 (2H, t, J = N205 6. 8 Hz)168@i-0ih (1 H, d Bomeis, 9

)1 293 (2H 443 [368 = 6.6 Hz) 82 (1l H

2

= 14.2 H), 2.8 2. 13} 2. 07 [Calcdfor

), 1.84- 1.)62 (3H %Dl\é, %" Fd92145 %HzéNz

| B2004/ 001159 85+ng b,q)é M) © el
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3 CoatR7Ne’ G 6p@H mh 1.75-1 3 (1H. m), Agsegymt 7 = k78 H

3.80 (3H, s), 06 0 OH 3. 75“‘(’2H t, J = 6|8 Hz),‘56°;-"5N

00D~ 00 W
=

(tH—do 3= l?Mé%hﬁs"U‘ffoﬂ&éWOWﬁ :o‘é‘ﬂﬁ, b=

Hz), 2.82 (1 H (/&2 V), AAUH 2N, M.750E) aaR- 28 (BH,

2.14-2.07 (1H ()4=29. 8158%47.52-7.47 (3H, m), 6.72
J |(1H.d,J=8.7 Hz), 468 (1H,'s), 4.45 (2H, 1| for LR

C-45 O)OZ;L J=6.8Hz),4.01(2H, q, J=7.1 Hz), 2.90 437

O-< , OH | (2H, t, J = 6.7 Hz), 2.40-2.16 (2H, m), 2.30 | (M+H)*

,IAO " (3H, 5), 2.14-2.02 (2H, m), 1.75-1.63 (1H,

m), 1.56-1.42 (1H, m), 1.29 (3H,t, J=7.2

Hz)

U0 (§

N—r =

(CDCl;, 400 MHz) 8.00-7.93 (3H, m), 7.42-
o n 7.37 (4H, m), 6.63 (1H,d, J=85Hz), 448 | . o
C-46 O_(NI\’ U\%m (2H,t, J=6.6 Hz), 2.96 (2H, t, J=6.7 H2), | ;0 M)

0 eny I [2.86 (2H, s), 2.31 (3H, s), 2.10-2.02 (2H, m), )
1.66-1.50 (6H, m).

(CDCls, 400 MHz) 7.97-7.93 (3H, m), 7.43-
7.33 (4H, m), 6.63 (1H, d, J = 8.5 Hz), 4.48

O=<X (J\Qr (2H.t, J=6.8 Hz), 2.95 (2H,t, J= 6.8 Hz), | for LR
2.73 (2H, 5), 2.30 (3H, 5), 2.01 (2H,d, J= | 420 (M

12.6 Hz), 1.59-1.50 (3H, m), 1.40-1.15 (5H,
m).
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1.83-1.63 3H, m 'H NWVR (DVSO-d6, 400 MHz): 8.04 (2H,
d J =8.3 H), 7.95-7.93 (3H, m, 7.53 (1 H, dd,
woCabga2f4sr N r \~N o J = 8.6 and 2.3 Hz), 6.P€9/iB100H001159
d, J =8.3 Hz), C24H24N3 C 61 O N 4.45 (2H, t, J =
6.6 Hz), 3.75 (2H, t, J = 6.8 0%6-H Hz), 3.01 (1 H, d,
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3.04 (2H 443, 1']'_f S5, 2.86 (1
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Caicd for d (TZ-DT0Ma) 7T (4 W72 769 (1
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c-51 O I [3.02 (1H, d, J= 13.9 Hz), 2.37 (3H, 5), 2.36-| 425 ,
2.34 (1H, m), 2.18-2.11 (1H, m), 1.94-1.87 | ¢
(1H, m), 1.78-1.68 (1H, m), 1.60-1.53 (1H,

m)

(CDCh, 400 MHz): 8.04 (1H, d, J= 2.8 Ha),
7.85-7.83 (2H, m), 7.41-7.39 (2H, m), 7.33
(1H, dd, J= 8.6, 3.0 Hz), 7.27 (1H.d, J = 8.8
. o |H2),4.23 2H, 1, J=6.3 Hz), 3.82/3.70 (2H,
C-52| o< O3 m), 3.17-3.15 (1H, m), 3.03 (1H, d, J= 14.2| 443,
Hz), 2.91 (2H, t, J = 6.3 Hz), 2.29 (3H, ).
2.19:2.12 (1H, m), 1.96-1.88 (1H, m), 1.78-
1.71 (1H, m), 1.61-1.54 (1H, m)
(MeOD, 400 MHz): 8.01 (1H, d, J= 1.5 Ha),
7.80-7.77 (2H, m). 7.25-7.24 (2H, m), 6.93-
6.91 (2H, m), 4.20 2H,1, J=6.3 H2), 3.80- | . o

o .. | 369 2H, m), 3.75 (31, 5), 3.17-3.15 (1H,
C-53 °©-<NIA.,JCQ§ m), 3.01 (1H,d, J=13.9 Hz), 2.8 (2H, 1, 4| 433
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1.49 (1H, m)
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(2H, t, J 6.4 Hz), 2.28 (3H, s), 2.07-2.01
(1H, m), 1.61-1.58 (1H, m), 1.40-1.32 (4H,
m)
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(M+H)*
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C-58

OO e

(DMSO-dg, 400 MHz) 8.17 (2H, d, J = 8.3
Hz), 7.99 (2H, d, J = 8.3 Hz), 7.92 (2H, d, J
= 8.3 Hz), 7.68 (2H, t, J = 8.3 Hz), 7.58 (1H,
t, J= 8.3 Hz), 7.24-7.02 (4H, m), 4.36 (2H, 1,
J=6.6 Hz), 3.11 (2H, s), 3.11-3.07 (2H, m),
2.55 (3H, s), 2.44-2.37 (2H, m), 2.15-1.89
(4H, m).

Calcd for
CagH30NO|

4
468.2170.
Found:

468.2163.

Calcd for
CagHsgN
0,4.0.2H,
o)
C76.47,
H 6.29, N
2.97.
Found: C
76.48, H
6.30, N
2.90.

C-59

"H NMR (DMSO-ds, 400 MHz) : 8.04 (2H,
d, J= 8.3 Hz), 7.95-7.93 (3H, m), 7.53 (1H,
dd, J=8.6and 2.3 Hz),6.69 (1H,d, /= 8.3
Hz), 4.45 (2H,t, J=6.6 Hz), 3.75 (2H, t, J =
6.8 Hz), 3.01 (1H, d, J= 13.9 Hz), 2.93 (2H,
t, J=6.6 Hz), 2.82 (1H, d, J = 14.2 Hz), 2.33

(3H, s), 2.13-2.07 (1H, m), 1.84-1.62 (3H,

Calcd for
Ca23H24Cl
N,Os
443.1368
. Found:
443.1377

_m)




7.45 (2 H, dd, J=9.0, 8.4 Hz) 7.33 (1 H d, J=7.7 Hz)
7.15 - 7.21 (1 H nm 6.99 - 7.05 (1 for LR H n) 6.24
wo(2bodh92ds J=9.2 Hz) 4.02 (2 H t, C 69J=5.2 HOI/1B2000/001159
3.84 (2 H, 3.42 (2 H t, (M9H+
J=5.2Hz)3.14-3.20(1 H, ) 2.99 - 3g06 (1 H, m) 2.93
(3 H s) 2234 - 2.43 (1 H m 1.82 -2.05 3H m'H NWR
(MeOH d4, 400 MHz): 8.28 (1 H, s) 7 56 (1 H d, J=9.1
y 7.08 - 7. 20 (4 H nLG_?&HH ) 4.5
(4 H |t, J=6.9 for LF -de 45(12' H m
3.124 4 3.20 (1 H, ,_fé 2.90 (|@alcd for
H- t; )JJ v 3@“/ 8 g 1 28 (3 C24H27N2
Hjcep| 1 g w I-Hz) 142 (bH ( I\/Hz): O
8.28 (1 H, s) 7. 3.75—{,2HdJ36:9H2’I) }&1)(19{ d09 436. 15 (44321804
H| m |0 6.28 (1 H, d H@a23872(2wz)~'-zﬁ &f72) (282K H.1d, J9=6. 5 @3;1“;’74
far LR C 71 0" )| B-3ide).2 w s(gwﬁommgmgg (2 H|
t,3=6-"5"342 I_IL)OJ. é'“ld. 3—06—¢
i m [(wHys 234 M’Mm“i% % o 720 A (3 M, [caleator
m)é 1.8% 09&& dJ 83Hz) CaeHaeNs
PCE/ ;820 11 oMsrazH\WR (6C6EB!2b 3,75 40, VEB)S: Os
8.12-8{6 (1H, br H@,%%@m a4t/ =4 3171:-1)?%393(@%»' d, 43;-171’1
J99.1{Hz) C 72 g % 2 z 333 H | Found:
J39.21HzZ) 0 so | oﬁa % % %z? ("éHB“rhez( 43 (2 341705
t, = 7o TZ)
2130 [(1 H m L 65 dein s SPecas e BN 4 (o] 400
Miz) : |7,.98 (1H s) Hz)(7. 4&(H, d7 J 48.8(HY), Hla2-d.38 @RY. 1 Hz)ga'fid’;g’
7. ](.25-7 -n7)37e°42X1|6 .d85/{ Q3H\d H?4~63='E (2 H, 2"0?57 2
t, 6. 439.1864
2.|35 3H 2* g i}?’: ?(z §|§|“ . Found:
(Acet cEne de, 300 I\/Hz) §(1 7d Y, 2 HJs 1z) 439.1874
7.196(2H, n), 7.56 (1, R.07%FH, fn ,832 % HZ)
7.145 (3H m, 7.14 (1HBNﬂR(msoZd694dﬂmHz)TGQERUHT
3.189 (2H, n), 3.05 (28, sny(szdwsoer) 719p (1H485/ | M) -
2.150 %fl@\t{n J=17.4 %Hz I-ta ZHQ ne (1H, %@lgdfgr
: SQa > dd,’J= 83and2 Hzj, 6.66 (1H, d, /= 8.6 "2 272
C-63 o VA o |Hz), 4.45 (2H, 1, J= 6.8 Hz), 3.75 (2H, 1, J = 77 1632
4 6.6 Hz), 3.01 (1H, d, J = 13.9 Hz), 2.93 (2H, “Fo'und, ‘
(. J= 6.6 Hz), 2.82 (1H, d, J= 13.9 Hz), 2.34| - 2°C
(3H, s), 2.13-2.06 (1H, m), 1.84-1.60 (3H, |~
m) _
'H NMR (CDCl,, 400 MHz) : 8.16 (1H, s),
7.88 (2H,d, J=8.6 Hz), 7.81 (1H, d, J= 8.6
m N~ o Hz), 7.41 (2H, d, J = 8.6 Hz), 6.87 (1H, d, J
o4 O~ . |88 H2), 451 Bt S 6 1 Hiz). 408,50 for o
. |@H ), 3.23 (1H, d, J = 14.2 Hz), 3.04 (2H,[ (1
o t, J=6.1Hz), 2.86 (1H, d, J= 14.2 Hz), | M*H)
2.42-2.35 (1H, m), 2.37 (3H, 5), 2.01-1.87
(3H, m)
"H NMR (DMSO-ds, 400 MHz) : 7.95 (1H, Calcd for
d,J=2.0 Hz), 7.73 (1H, 5), 7.69 (1H, d. J=| . o ICoaHoeN,
. 7.3 Hz), 7.51 (1H, dd, J= 8.6 and 2.3 Hz), | 5" (¥10:0.4H,0
ijtv B 7.37 (1H,t, J=7.8 Hz), 7.28 (1H, d, J= 7.1 24027 21 C 64.23
C-65 ° "¢ [H2). 6.69(1H, d, 8.3 Hz), 443 (2H, 1, J=6.8],,. 7% [HE.01 N
on {H2), 3.75 (2H, t, J=6.6 Hz), 3.01 (1H, d, J=F"T = > 6.19.
14.2 Hz), 2.89 (2H, 1, J = 6.8 H2), 2.82 (1H, |,, 100" | Found:
d, J = 14.2 Hz), 2.36 (3H, 5), 2.30 (3H, 8), [ <> 7" C 64.16
2.14-2.08 (1H, m), 1.84-1.60 (3H, m) H6.16 N
6.01




(2H, m, 1.88 (4H, m (MeOD, 400 MHz): 8.19 (1H, s),
7.82-7.80 (2H, nm), 7.61 (1 H dd, J =7.8, 1.8 Hz),
wWOo208%92147. 33 (3H, m, 7.15 (1 H d, J = 8.1 HPLT/1B2088001159
for LR CG75 Njjo off 3.73 (2H m, 3.09 (1 H d, J =
13.9 Hz), 2.82 421 r i N (1 H, d,.ge13.9 Hz), 2.69
(2H, t, J = 7.2 Hz), (MH+ 2.41 (2H t, J = 6.7 Hz),
2.23-2.13 (1 H n), 2.20 (3H, s), 1.88-1.79 (1H ),
1.78-1.53 (6H ) (MpCOD_ 300 NHz): 8 34-8 32 (2H_
by, d7.87-7.85 (2H, |bm), 7.8-7.36 (3H bn), 4]54 for
LR| G-76 r o OH (2H, kpéHNMB BISGEHON) 3. DY 1 H_Galedfor
J £ 1017 410 DIl NO 2 3-79 (3H JI-EH Hibn@s?* Qaksidor Ogg;,zzg
2 (WD J H'ﬁd% ?g% 3 11JT 27NET G 65.71
’ 14@ thSJ 1301 49915“639"’
M, T S e Soti aleSons 05
for LR ~0 ~Nv X Hz), b‘lHBc’BJ(—Zblsmzwcsﬂms)(%ﬁ(smzazgzsf b Eound:
(3H, 4p8 (M' s), 2.20S(2H-2.07 (19, m), 784916&BH. nd). T5 (2H| ;30
m [Calkd for 'H NMR (DVSO-d6, 400 MHz) : 12.40 (1 H | 820
C24F25N 5], 7.90 (2H[HIMIR (neSH4, BoemHz)L8 88 tA), o) /- 51
Callcd for 05 Cr N o 71.47Z(eBHjt H&Yy.7.02HH76RHHM, |J =
8.8 Hz), 6.81 C24H2GNG'POHZBH4- 7@91'83%2))62311 2B | kyis:
8. 63-67 167 (2kyste J 3 f% i, 4bg J
= 6.8 @) ; ;(2_?5;;3?* 1H, cf@”gn@g'm %ﬂogdﬂd? %B% QM)
Hz), 2190 (2H t, J = ﬁz) 3&'2544(%—8%) 3143H -
Found: Found: 13.9 H7), 2. 341, @H.%SQH m. 11- 2. OAL (1 H,
m | 08[1797. C 70.53 mmR egadg%wp}) 8%%% N 3.3]
WD|{ 2004/ 092145 PCT/ | B3 Q%/(Dbhlﬁ.—@1Hz%.2 6o |400
MHz) 7| 25-7.24 (1o H, rmz)MR(mltmabem)s B.84% .| 158 LR
(2168 , i@p o 2Him) B4 - B0AGH, @mascsmemls m’”N 6845
(1LH, iy o 0 (445%}“4/'&9 }’, My
= 6.5 3.77-3.71 ( 1‘1l4<1rH m>%1%6* s)9168146 5558
1~9QH. 1|—| m 2 89 (4H 28 4’2085 (2H dTL)Found
- e 4, r4
2.84-2/76 (1L H m, 2. @M@ﬁﬂ §'_§098?gz))g3g? 4*53? 2213.
J=7.7 Hz) 7.15-7.21 (1 H, m) 6.99 - 705(1 for LR
cesl o I‘J‘ﬁl H, m) 6.24 (1 H, d, J=0.2 Hz) 4.02 @ H, 1, | ‘5o
iy J=5.2 Hz) 3.70 - 3.84 (2 H, m) 342 (2 H,t, | ("5
s J=5.2 Hz) 3.14 - 3.20 (1 H, m) 2.99 - 3.06 (1| M*H)
H, m)2.93 (3 H, s) 2.34 - 2.43 (1 H, m) 1.82
-2.05@3H,m)
'H NMR (MeOH-d,, 400 MHz): 8.28 (1 H, s)
7.56 (1 H, d, J=9.1 Hz) 7.08 - 7.20 (4 H, m)
6.28 (1 H, d, J=9.2 Hz) 4.50 (2 H, t, J=6.9 | for LR
C-70 fﬁ"” Hz) 3.70-3.84 (2 H, m) 3.14-3.20 (1 H, m)| 342
@(»o L2 % 3.00 - 3.05 (1 H, m) 2.90 (2 H, t, J=6.9 Hz) | (M+H)"
2.32-243 (1H, m)2.28 (3 H,s) 1.81-2.05
(3H, m)
'H NMR (MeOH-d, 400 MHz): 8.28 (1 H, s)
7.56 (1 H, d, J=9.1 Hz) 7.09 - 7.15 (4 H, m)
. 6.28 (1 H, d, J=9.2 Hz) 4.57 (2 H,t, J=6.5 | for LR
C-71 s Hz) 3.70-3.84 (2 H, m) 3.28 2 H, t, J<6.5 | 342
QA L3 Hz) 3.14 - 3.20 (1 H, m) 3.00 - 3.06 (1 H, m)| (M+H)"
2.34-2.44 (1 H, m)2.27 - 2.31 (3 H, m)
1.82-2.05 (3 H, m)




(1 H m,
451 o m M+H +

wW@20b4/094s Cal cd f or

1.85-1.82 (1

H, LR

m, 1.71-1.56 (2H, For

(DVMSO-d6, 300 MHz) 12.40 (1 H, s),
p-~ 8.11 (2H, m),

8. 03- 8. Bdr/(B2b{)4/001159

m, 7.19-7.16 C25H24N205 (2H, m), 6.89-6.86 (2H m,
4.24 (2H, t, j = (M)+ 433 1758. (-80 6.5 Hz), 3.80
(2H, t. J= 6.6 Hz), 3.09-3.04 Found}1 H, m, 3.00
(2H, t, J = 6.4 H), 2912864331741 (1 H m,
2.45 (3H,_s), 2.19-2.13 (1 H_m, For LR 433
1.88-1.57 (3H, m (MH), DI\/SOd6 300 MHz) 810 (T H
s), [8.0B 7.96 (4H n, 43938 589 (rhbri 21
FL N1 | 1-9-. 6.85- s ’m)AG ;l HZ) = 6.5
C—81C-7Hz)go§jzA QH?« 5(13: b, For
LR 451 Sseawﬁ §) 2 (ﬁH ,szz 12. 82
(1 #, m, 239 (3H s) 2. 12 ({HLi) 1.68-2.081383m)1. 60 | (3H,
n (CDCl3,—300 MHz) 7.85-7 77 (2H n) 7 68- HR (alcd
for| -+ 7.63 (L H m,| 7. 15 7 12 (2H m, 6.82-§.80
C25HR3ND5F4  C 82 , (2H, {OQMHzt 7.9 (,6) § Hz)
4.01.3,96Y(MH) (1 H m)7gg; {173 4Hm>
3. 19533 4 ey, 49 85§0 ‘QH 6.5
He) | 2. go-z. 5 1" H Fduhd. 70_ 5(3 ,
2.36-2.82 (L H M, 2 do. 3bs GBS 196 , n),
1. 8% FF{2H—m—FortR—454 \.v‘rrJr.',LJ\eBae 466-1vHz)
7.87-7.84 (2H, d), 7 2-(A1:et3n6255 08 MHzA3.37 ArldvE1d (2H,
d), |6. 82-6. 80 (2H o)1 85 2k m)1 7 56 1, o, = )2
4. o:rcgﬁ 05 LR J'BB7445 3ti rm 7 1H3d 8?791'&1. (for UR,
m, |3.1Y &9(2 7 (2H = | 405M)
H) 2.~90287(1H m %Ega 'é s),
2.33-2.80 (1 H, , 03195 H; rﬁ 871 12
(2H ™ (CDCT 3, 400 o0, 906 MREUE {2, §)7.827864- FR
Caldd for 7.10 (2H, n)(zHg&%ne?%Epzmzﬂagfgggm 6.78
C25HR7ND6 |\ (2H, sm|? gm o L
4. 0263'5\|:§$( (&4 (2F L. 3% gil ﬂ)g i
(1H| m @3&‘ 1911. 2.9 Htff,,_si, 5 (M+H)*
2.90-2.86 (1 H, m, Fourdb ymmsﬁg 2’3
2.03-2.00 (2H, m, 1.87-1.81 For LeRnd 38 n .
MrH[+ o] (CDCI 3, 400 Miz) 7.57-7.55 (1H, n) 7.5-
(MeOD, 300 MHz): 8.34-8.32 (2H, bm),
o 7.87-7.85 (2H, bm), 7.8-7.36 (3H, bm), 4.54] for LR
C-76 o S 2H, bs), 3.83 (2H, bs), 3.06 (1H, d, J=10.7] 410
O=1_ . Xyog™ iy 3050 56 (iH, b, 2.60 (1H. 4, J = (M+H)'
10.7 Hz), 2.24 (3H, s), 1.92-1.77 (5H, m)
o (Acetone-dg, 400 MHz): 8.08 (1H, s), 7.95
o on | (@H, m), 7.46 (3H, m), 4.57 (2H,t, J=6.5 | forLR
C-77 Q—‘NLOJI:EJ/@K i(-lz). e (2H.(m), 70 (4H,(m), 2.36 (3H, | 408 (M
s), 2.20 (2H, d, J= 7.0 Hz), 1.75 (2H, m)
Calcd for
'H NMR (ODMSO-dg, 400 MHZz) : 12.40 (1H, CagqHasN
s), 7.90 (2H, dd, J=7.8 and 1.8 Hz), 7.51- |Calcd for| OsC
Q\(]N o 7.44 (3H, m), 7.10 (2H, d, J = 8.3 Hz), 6.81 C24H26NO 70.75 H
7 OI\’T%—(O (2H, d, J = 8.6), 4.16 (2H, t, J = 6.8 H2), 6.18 N
3.73 (2H,t, J=6.8 Hz), 2,99 (1H, d, J = 13. 9ﬂ08 1806 3.44.
o O Hz), 2,90 (2H,t, J = 6.6 Hz), 2.81 (1H, d, J=| Found: | Found:
13.9 Hz), 2.34 (3H, 5), 2,11-2.04 (1H, m), K08.1797.)C 70.53
1.82-1.57 (3H, m). H6.18 N
3.31




N7.49 (1 H m, 7.35-7.30 (1 H m, 7.10-7.07 (2H,
m, 6.97-6.93 (1H, n), 6.81-6.78 (2H, C-85 0 n), 4.19

WQ@ 2io4/092143) = 6.5 Hz), 3.87 (3H, s), 3.04 (2H,Pci1B2204361159
(2H, t, J =6.5 Hz), 2.48- 0 2.38 (2H, m 2.36 (2H,
s), 2.11-2.02 (2H, m, O H 1.-94-1.85 (2H, n). WO
2004/ 092145 PCT/ 1 B2004/ 001159 -92 (CDC13, 400 MHz)
797(1H s), 786784 (1H m 737735(2H nm,

7- T DMSD- 82308 M) X 255 24D, i) 28R CAl ol
JE @66 \ Hz) ?1&799(& 957(0)é—7b|4(2ﬁ®m) é"?asé\fé% cgoi
H, ~c. 3. 18-[875.@H(rh), bi72-6FQ (28, B)64.( CEH, tf, @+F)'6. 5

cHg] 7 0 . 1—615Hn33723317(2 3n, 3@, 2962 3612231

of1/“(\1H “g ﬁ ::@ 82( %%@B}( EQF%@

I 3, 400 .
:'24%@5%' 6?6\' 7 rrp h (ML
5 " AR CacS T
b ), (MH) + Clg %‘Eo 13500%%2‘ % T’1 T O3 HaN) |,
38- H, m é% e ;S,N 13 (WBHI 1 H,

. (2 Je%r&)ﬁddth 63,6168 09-34 O43Q18@(1
M, 2.39 4)1H, B\)@]DOIZPQZBJF@MHz)RM—ZEG Im|
B5- 1. 8L (2H Jm | fiHhmh 2458310 23 1o %1334%00
7) 7.91-7.89 (2H, m, 7.8 A g+ Ve,

19523& ) 3HE ey 7&222 @%@%% FgﬁHi oH |

3%3§e;§wgggg

3.4 (1 H, mm85-@89@H(r2)l-hzd(,2HJt F=dig2. 1413451
> 2. 967, 81 H)13F§(2mtJ=2636z)(33H3m)(1H

D1-1. 94 (2Mq) | ™ 3FAAHAY TR ABE A1, LRTR 4
Do (i (B 5 4B % Il gy
ho- LR Caled forl 7. 28 (1H 7.22-7.201H. MO,
7.14- 7 12 O( MrH O (endi2bbo mzn@s Bir @H/®), 1 84| HRalcdfong

HN

o
2

AN
-
==

(2H, C.89 | V8.6 Hy)r 153, st 218 ﬁﬁf”ﬁﬁ?ﬁ“
C%.z 5 42¢ (@060.4.22R3Ud = 657 Hz)gogeegn “"tﬁg =
: s) ,
2.86 (3H, s% "}P% 2 é%ﬁ%z% 3(36"_' 4941579
1.96 (1H m) 187177 (21, m) F"('E\AL+RH‘)"?4
(CDCls, 400 MHz) 7.87-7.84 (2H, d), 7.23-
/@/&&L : 7.21 (2H, d), 7.14-7.12 (2H, d), 6.82-6.80
v\ (2H, d), 4.19 (2H, t, J = 6.5 Hz), 4.01-3.94
Cc-83 (1H, m), 3.87-3.81 (1H, m), 3.17-3.14 (1h, | FOF LR 422
m), 2.95 (2H, t, J= 6.5 Hz), 2.90-2.87 (1H, | (M*H)
s m), 2.38 (3H, 5), 2.35 (3H, s), 2.33-2.30 (1H,
S m), 2.03-1.95 (1H, m), 1.87-1.72 (2H, m).

(CDCly, 400 MHz) 7.92-7.90 (2H, m), 7.12- HCR %a";\fof”
@1 7.10 (2H, m), 6.94-6.92 (2H, m), 6.80-6.78 | C2sHzrNOs
- " (2H, m), 4.18 (2H, t, J = 6.5 Hz), 4.02-3.97 |  (M*H)

C-84 (2H, m), 3.84 (3H, s), 3.17-3.13 (1H, m), 43,35:]%1'
Yy | 2.95 (2H, 1, J= 6.5 Hz), 2.90-2.86 (1H, m),
& Of

438.1913.
« | 2.35(3H, s), 2.03-2.00 (2H, m), 1.87-1.81 For LR 438

(2H, m) (M+H)+

(2H, m), 6.97-6.93 (1H, m), 6.81-6.78 (2H,
m), 4.19 (2H, t, J = 6.5 Hz), 3.87 (3H, 5),
3.04 (2H, s), 2.96 (2H, t, J = 6.5 Hz), 2.48-
o [2.38 (2H, m) 2.36 (2H, s), 2.11-2.02 (2H, m),

H 1.94-1.85 (2H, m).

o (CDCly, 400 MHz) 7.57-7.55 (1H, m), 7.51-
Q)\\N 7.49 (1H, m), 7.35-7.30 (1H, m), 7.10-7.07
0O

C-85




Cki
8.0

on. MH+ HR
9-8.06 (2H, d),

WO 200%0R142 (2H, m,

4.2
m,

1 (2H t, J = 6.
3.18-3.14 (1 H,

6-2.30 (1H M,

2.91-2.86 (1 H,

Cal cd for ( CDCl 3i

7.69- C25H24NCBF3 7.66

6.82-6.79 (MrH) + C 90 FF IPCZH2000001159
4.00-3.81 476.1680.
Found 6.5
476. 1661.

LR 475 M+H

5 Hz),
m, 2.97 (2a-t, J
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Hil.t J6
AT O e

zol -4-yl)et hOX\L|

)HR Cal@Fer
C2iHe NEHC
_R(M‘@)gs

%9?41@2*

SorQ_
(M"'H)

nvr|d1n 3- vllmathyl\ftetra

___I_

nydr of ur

dan

rExanpte—C48aEnmam

carboxylic aci d

(Exarrpl es

C-48a and C-48b) 5

IUIlb‘I j. UI

HR Calccgor

J=13.9 Hz), 3.08-3.01 (3H, m,) 2.39-2.33
(4H, m), 2.08-2.00 (1H, m), 1.87-1.67 (2H,
m)

2-(|(6- f2\(5 met hyl | D?% 73&10717&(%1'& r
i din thvl) 1 &2PH }éﬁ@f A Moat h‘b C(raaﬂ)d
2H, m), 4 422.1962
C-89 6.5 Hz). 3.98-3.81 (2H. m). 3.17-3.10 (1H, 21962
|| m),2.96 (2H,t, J= 6.5 Hz), 2.91-2.86 (1H, | LU
m), 238 (3H, 5), 2.36 (3H, 5), 2.00-1.69 (4H| 251348,
IS m) (M+H)+
HR Calcd for
oﬁx (CDCls, 300 MHz) 8.09-8.06 (2H, d), 7.69- | CosHaaNOsFs
Sau 7.66 (2H, d), 7.15-7.12 (2H, m), 6.82-6.79 |  (M+H)’
cool” (2H, m), 4.21 (2H, t, J= 6.5 Hz), 4.00-3.81 | 476.1680.
s (2H, m), 3.18-3.14 (1H, m), 2.97 (2H.t, J=|  Found
1 | "6.5Hz), 2.91-2.86 (1H, m), 2.39 (3H,'s), | 476.1661.
S| 2.36-2.30 (1H, m), 2.04-1.72 (3H, m). | For LR 475
(M+H)"*
(CDCls, 400 MHz): 7.99-7.97 (2H, mi), 7.66
(1H, d, J = 9.3 Hz), 7.62-7.59 (2H, m), 7.45-
7.32 (4H, m), 701-7.08 (H, m), 4.31 @H,t| . o
0. = -
co1 | O-¢1_ Mon J=86Hz), 3.97-3.82 (2H, m), 3.34 (1H, o/} (M R




O CHO " 11 (" n '-~Z O4d N O N Lithium hydroxide
nmonohydrate (993 ng, 21.1 mpl) was added to a

wazlowvdoms of 10 PCT/IB2004/001159
(4S) - 4- benzyl - 3-{[ 2- ({6-[ 2- (5- net hyl - 2- phenyl - 1, 3- oxaz
-4-yl ) et hoxy] pyridin- 3- -93-

yl } met hyl ) t et rahydr of uran- 2-yl ] carbonyl } - 1, 3- oxazol i di

n-2-one (600 ngy, 1.06 mml) in a rrixture of
t i'_jr_a vy af iy A et han A Theo

I_yUTUI Ul airr. 1T \W I TTITO
mixtute was stirred ?C%Wﬂrz)z_g %Lﬁg{(z E% cool ed
t g arﬂDi ent t enper at urje 48 3(54114 weda,(ﬁgrddzj o)) The
val atifl e compo WeH, ToToy, eyl 4. b§L3es'eBplorh)aB BDI a%r 'R

t h&-Re¢ m@m&@&g | Hed Mg A5 HaNVSEO(1H, 8, JrL 39arq 2 (M+H)*
oftr ag e th 11 hesaan geg@wge%%?@z) z;bf phase
was ac¢idified to pH 5

aget aﬁre. The organic 2%] ! é}%?; ﬁ@ ilne,

difiedfover nagnesi um sw Tate TthereT:r and eva orated.
The 1esidue was pur| MeSD, 408iMHE): [yy93F1.9042H, )| AASF

cHr omait ogr aphy 95;0 17 56 (3H, m), 741-7 38 (3, m), 7.31 (1K,

dilctesor onet 313 ﬁ&%@
t He tlée"oﬁnpound as G‘H%i 2 rg“)“

(M z)] 409 (MrH) +. gc_7 94

(3H, M, 7.49 (1 H,_ d 744- 7.36
(3H, m, 6.63 (1 H d, J:85Hz) 450(2H t, J =

T

6.7 HZ) ) 4A@9naave93reﬁ§ratldns '6) atheV\Qaleprérso&ZH@Z-LS-methvl-Z-pheLvl-1,3-
Z’CT{]' O3 33 Rethadduidin Snime tegrhju‘r ’2- il 2cid IExamples
d, J = 144&@(’—_@—31 (3H, s), 1.99-1.73 (4H, n).

Exanpl esC— 48b Enanti omer 2 of Example C-48a

2- ({6-12-(5- ERiher 7o) |(5.thethyl-2-phenyl-1,3-oxazol-4-ylethoxylpyridin-3-
3- oxazol - 4-yI")yet hoxy )
vl } et hyl ) t et r ahydr of nti omer

2 was prepared using a simlar sequence of r@actions

to those described fo na 5|§rt| ng

from (4R) - 4- benzyl - IE@\ mpl e C-94

10

- 8-yl met pyfhar %v;;aor's%m e B 711 B v s & Soon o
Q<0j (f f1eH 49)-oObepztS-{B-BdR-(frmethyl-gphenyl-1,3-oxazol-4-yl)ethoxy]pyridin-3-
1-{6-[ 2- (5ymettﬂwtbtra%y¢}brereybyq»a&m)|} =148~ gkbotici-Dovey (OMME 96 mmof)
n-3-yl met hyl § m.xluf'e 8%%! %&r%é%ﬁ\%@&%ﬂ@@r (?1%C'|é3'mL)  Jpe, mixture was

tert-butyl ester in ani
(1.2 i) figeed ébl%Pe%lf‘i’ pEPPIBEERCRRIFLC 20 nt(lampzfmﬁ andrifgged for 2
resul ti ng sajsutheoniatiasomppnentsorbreatemovediby evaporatmmmed teuesigiue was

for 3 heur giaadwithheslerC@NAIS Nnk abaRfdtet VIR T1: 1 REMSFRRther. The aqueous
pressure.

-2-C; xylic

phase was acidified to pH 5 and extracted with ethyl acetate. The organic phase
was washed with brine, dried over magnesium sulfate, filtered and evaporated. The
residue was purified twice by flash column chromatography (95:4:1
dichloromethane:methanol:ammonium hydroxide) to yield the title compound as a
20  colorless oil (72 mg)

LRMS (m/z): 409 (M+H)".

'H NMR (CDCls, 300 MHz) 7.99-7.94 (3H, m), 7.49 (1H, dd, J = 2.4, 8.6 Hz), 7.44-
7.36 (3H, m), 6.63 (1H, d, J = 8.5 Hz), 4.50 (2H, t, J = 6.7 Hz), 4.00-3.93 (1H, m),



The crude residue was diluted with ethyl acetate (25
m.) and water (10 nL) and then basified to pH 5-6 by
wa e4/eebdex | on of saturated agueous sodi um bi cardB2L@/001159
20 The phases were separated and the aqueous | ayer
extracted with ethyl acetate (3 Xgg25 nlL). The
conbi ned organic extracts were then dried (anhydrous
magnesi um sulfate), filtered and concentrated in
vacuo to afford the crude product. The pure acid
(0.071 g, 093 &dL Mel4idd o 7 14 LER PR itz §-5H2)X 2.801H, d.
di et hyl et e/t Hep28n¢3H, s), &89-a7aMaHt®. sol i d. 25 LRMS
(mz): 379 (MtH)". "H NVR (MeOB it Mez) : 7.89-7. 83
(3H, M, 7.5 H dd .5 .
(3H, m, 6.6 o, —=8- . 59 A as =
6.5 Hz) 5 2.87 (2H, t, Jimethytefrahwgrofurap-2zarbexyligacis) 2. 23
(3H, s), 1.Ebdntibmdrl 2(vtdd, preParedOusing- & .sibfllar( Bddueri®} . of FXRBGHs Qo those

C-95 30 gescribed f !
2 1'2- (5 vt EyTo%: ShTIoTS. 4y 10 ST QPR gt ot

Htetrazol 8%yl )-tetrahydro-
furan-2-vinethyll-pyridine N MNxampe6isd \\ O H NO
nN WO 204/ 0921456M1M§3Meméé5&4-vn-9§o>&1&thh’-@jv%th@ﬁ
2 {6 [ 2- (5- et hyl - 2- phenyl - 9 Oa;oolneca 7Bk, oxy] pyridi
3-yl net hyl) - tetrahydrof e (0.11
g, 0.27 nmol ), sodium azide (0.04 g, 0.54 ) and

zinc bromde (0.03 g,
I sopropanol (1:2, 1. A@ \
hours. After cool i ng to—dnbi 8ht

reaction was quenched with 3N hydrochl ori ¢ acid (0.14

m) and et 1y acetate 1()2 8 mL), and the mxture

stirred untlio|? LYY Ai'db{p- (ﬁm%yérf’éw@m%é'y%ra@%l}yﬂd'“-3 yimethyl}-
phase  wess cpoldprapatesarbatytidachitdtyutybeses @211 @ 046580mmdl) in anisole (1.2

and the coriynad a&’cfeg @rﬁlh&ro%cra@ﬁt(f'z W@)S hﬁ\? resibd soMRbrPNias stirred at
(30 m.), dried ( us

{11 torod, *AbeptSREYEwR e R o5 (e GEToE oo Yasf rduced pressure.
crude pr od b crutip: gesides ek diuiad witty ety peetatd (25 2wl andwvdtér (10 mL) and
?ioeggy et Rrdn/ JaeKaNe $HI5® Eyftfn@édéstlbmﬁl shduiake? aﬁ&%ﬂ@kﬂd@m bicarbonate.

. enen S

Cai cd P> m%ﬁ%’?%%@%%mé‘%%‘ﬂs%h g’g aafgoGLERS SRR ) acette
63.50, H 5 352nLNThecogtined eganiq exfrarts(veErschen drigg (niudops mggnesium
7.93 ( 2H, mplfaté), B€red Endonsentratdd fVadud ith affe)d, the cride ;(rddubl, The pure

S: 3 —=6 6a|<_:lzmb 07169 Q&Afm’oﬁgmed] by’regryéalﬂéaon fr%mdﬂ?eﬂ%?é_her/ hexanes,
t, J_65ﬁfa"“‘2 m, 231(3H s) 223(1H

m, 1.8 (Z—HMS(myZ) 3zmewm z): 433 (M+H) +.
'H NMR (MeOD, 300 MHz): 7.89-7.83 (3H, m), 7.53 (1H, dd, J = 8.5, 1.9 Hz),
7.37-7.35 (3H, m), 6.60 (1H, d, J = 8.5 Hz), 4.39 (2H, t, J = 6.5 Hz), 2.87 (2H, t, J =
6.4 Hz), 2.73 (2H, s), 2.23 (3H, 8), 1.14-1.11 (2H, m), 0.77-0.74 (2H, m).
Example C-95
30 2-[2-(5-Methyl-2-phenyl-oxazol-4-yi)-ethoxy]-5-{2-(1H-tetrazol-5-yl)-tetrahydro-

furan-2-yimethyl]-pyridine

N-N,

[ N
O S N
A IO
N 0" N



20 Preparations of starting materials for Exanples C1

to CG95 (Preparations c-1 to c- 130) Preparation c-1
wOo2e¢4d9t &5 et hyl - 2- phenyl - 1. 3- oxazol - 4- yl ) et horgirhBrmaba 159

ehyde ~CHO N~ Oi 25 To a solution of the

4- hydr oxybenzal dehyde (5.05 g, -44-4 mmol ),

2- (5-net hyl -2- phenyl - oxazol -4-yl)-ethan-1-o0l (8.39 g,

41.4 mol ), and tri phenyl phosphine (10.9 g, 41.4

mml ) in anhydrous tetrahydrofuran (165 nL), under an

at nosphen esdiftion 1o t2-@ LB -metR52- a@dﬂdxaiolatmsdhoxy] -pyridin-3-ylmethyl}-

azodi Car@f?&%{ir@ﬂﬁar‘v; ca?t;'onﬂ' Ie @11 L g/ r?}r%&” %QWJ"? %mde g‘fo“ % 0.54

resultin ution

for 8 hoi‘.?F"'Q') a4 25¢ BiFTIGR @d’?’\/ﬁ e S‘G‘°0véi’t‘%ar‘eref‘ﬁﬂ Sgippageh Ga 124
W t h &t hyl) wesetfake forTd3choans g After coqlifiate @embiast teimpeesthre, the reaction

(anhydr ?W§s qlﬂ&g@@mm tﬁlHnloErﬁJn@Leld fol sty i eﬂﬂdacetate (2 8 mL) and
evapora

urif
by 11 aon e g St sBmagR) TPRedtBR " The Rithet' Bse vas
acet at e) ©tgetg ‘@icft*tyf?é’e‘?ﬁet@ £50 o PGNP EPMPiNed otgARi¢ @‘fracts washed
crystal | wite veatdri (80( iQ), 2dripd  GidAgdrous RivEgnésiang ) sulf36)3 filtered, and
( M+H)16' g’oﬂc?rﬁr@@@?ﬂabzﬁ‘to%v@ t Lmélproduct The resndue was recrystalhzed

oxyl phent %F%ﬁ'iq"ff’*\m"z%mﬁerp SeUbe BERIED 0% BOIags o wnte

-96 cycl efdéxane carboxylate OH O/ of OV [V Oi To

a sus penEieQ@ntﬂfAnaws@ BhisCLHIN,Oh E @0 iosleq §.35 002202, Eoudd C 63.50,
nmol ) ang t@ﬁ# i odi de (O 087 g, 0. 648 nnDI) in
tetrahydrofuran 20 nl) was %‘ (5-ne g

phenyf- 1, BNYRAGR: 200 @t%%/(%é??zé? SRy by (3R, m), g2t 1” d,
( Pr epar avi=onv H2), .49 01, d),J =38.24z)nantd (RHANd = 8est gyl 3.88 (2H, m), 3.12
1-bronocyg| W%QWF 9 %]5 32952 (fH, RS 29R4H, 5), IE?&H m), 1.89 (2H,
resultin n1xture ed at 50 C unti

anal ysi s )'ndi cat ed the reactlon was conplete The

m xt ure WBMS¢o@L 43 (Mo)anbi ent tenperature and

sat uant e@repadRRY f saith tilterifitoOEafpled -9 tdit-b5 WaehaRtkdhe d-1 to c-
The resul,ting mxture was stirred for 15 mnutes, then
10 partlrrﬁned bet ween wat er _and ethx acetate. The
organi ¢ phase was mashed Wi t A and drled
(anhydr ous nagneR: : : 41ybefhay

evapor ated. The “resi due s il/fbl ed bycf_| lash col um
et

chr omat ogr aphy (hexane et at e/ hexanes)
to yield the title co ess oi |l (0.797
g, 55%. LRV (nfz): 450 Mk . 15 Preparation c-3
Et hy|251- (Thyadgobsign of40e ¢ quﬁwmwdszsln dhid ¢ 1413& B%alk g (S-methyl-2-
yl ) et hoxph¢Hpedxyo)-#pj-Etdnclyd k80dauy, anemealy, BaKyipreh@phosphine (10.9 g,
41.4 mmol) in anhydrous tetrahydrofuran (165 mL), under an atmosphere of
nitrogen, was added diethyl azodicarboxylate (7.21 g, 41.4 mmol) dropwise. The
resulting solution was stirred at ambient temperature for 8 hours, then diluted with
30 water and extracted with ethyl acetate. The organic phase was dried (anhydrous
magnesium sulfate), filtered and evaporated in vacuo. This residue was then
purified by flash column chromatography (hexanes to ethyl acetate) to yield the title
compound as a white crystalline solid (10.2 g, 80%).
LRMS (m/z): 308 (M+H)".
35 Preparation ¢c-2
Methy! 1-(hydroxy{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxylphenyl}methyl)




O OO0I"OQQOEt | OH O Using anal ogous procedures to

t hose described for Preparation c-2, the title 20
wazmopoeeneds was obt ai ned as a col orl ess oil. LRNETTmM2a)4/001159

436 (MtH)'. Preparation c-4 Mt hyl

1-[[4-(al | yl oxv) phenyl | (hydr oxy)%et hyl | cycl opent anecar

boxylate Ove OH O 25 To a solution of nethyl

cycl opentanoate (3.84 g, 30.0 mml ), in

tetrahydrofuran (30 nl) @fciond@ndcadsyiaztdded a sol ution
of Iithiumdiisopropylarride(15.0m_ %ZMin

t et rahydr of ur an, mml(# opw se. 4 m' Xture was
stirred for 2 hours Mal_ zal dehyde
(2.12 g, 13.1 nmol) Are~i e was

allonwed to warmto anbient tenperature and stirred for
18 hour sTo Zlsespensidnuef ehramismB calerdet(ead g8t mmdneandaimilim iodide

%to A 710t9 e 4owtd1 OQFiBl)ﬂmoo?ﬁggéfﬁ drohdndh @69 lwas I&h%%%-fé@simXRn 2.
sat ur gt eih eﬁﬂug‘{i%“g dEhe itﬁlnﬁa\lqe'(’iyge %Iapaﬂ%méa z1a°r9h%/oar%§u'§m°')
magnesi uAfd SN dthsgmocrdiahexspente A e ¢ &P omepde dThe Temilting mixture

resi due washqatetiiaf 5@ by TLcasBlymOhdidited tt@hé&[m{\%roammte The
( hexanesm‘xﬁlreSQ/ég %E\X& t@%ﬁ&)@ﬁte{engé Sgngt &tu\é}‘ta% ueo%s sodium

title oun col or] ess

LRV (nd E*) ”‘Wg Wﬁ‘jﬂdﬁed P& ff—av'%ag. urg was ?Chfyfl § minutes, then
4-[ | 40 ( bparttRnesrhevery Wathtany lejniapetate x Jhermegani bhdse waa vyshe o with
- 2H- pyr aatér aiRdrlR@Xdndréus r@ngsQW sulfeleh, Gelld MR &dporated. The

anal ogous, ar .o

0S
Pr epar at 1 on %gg%f' he dtb tﬂ%'m T Shr?{ﬁf"l??/%éyog}eé?"ﬁ%d" 5% £ty
coI orles §Ceéﬂt?’he"i’RR)B° ('?H’ e “f'eZCPB'PQqW @) Qloriegsef 747 9T %)-
-6 Et hyLRMS (m/2): 450 (M+H)".

1 1[4s(al | yl oxy) phenyl | (hydrgxy)et byl | cycl obut anecarb
oxylate OH 0 15 Us 0 ana oosus Eocedur1e3$ to those

descri bed for Prep A
obt ai ned as a col ouﬂgsﬂmhehvl}methvl)cvclobutane carboxylate

/NI\/
< > <O OEt
OH O
Using analogous procedures to those described for Preparation c-2, the title

20  compound was obtained as a coloriess oil.
LRMS (m/2): 436 (M+H)".

Preparation c-4
Methy! 1-[[4-(allylo henyll(hydroxy)methyljcyclopentanecarboxylate

0]

P~
OMe
OH O

25  To a solution of methyl cyclopentanoate (3.84 g, 30.0 mmol), in tetrahydrofuran (30
mL) at ~78 °C was added a solution of lithium diisopropylamide (15.0 mL of a 2M in
tetrahydrofuran, 30.0 mmol) dropwise. The mixture was stirred for 2 hours and

then 4-allyloxy benzaldehyde (2.12 g, 13.1 mmol) was added. The mixture was
allowed to warm to ambient temperature and stirred for 18 hours. The mixture was

30 diluted with water and extracted with ethyl acetate. The organic phase was



LRVS (mz): 289 (M+. '"H NWR (CDC13, 300 MHz) 7.22

(2H, d, J = 8.5 Hz), 6.85 (2H, d, J 8.7 Hz), 6.10-
wWOo204598985 (1 H, nm), 5.39 (1 H, ddd, J 1.5, 3rCT/MH2004001159

Hz), 5.27 (1 H, ddd, J = 1.5, 2.8, 10.4 Hz), 4.85 (1

H d, J =6.4 Hz), 4.51 (2H, dt9%3 = 1.5, 5.3 Hz),

4.13 (2H, dgq, J = 0.9, 7.2 Hz), 3.12 (1 H d, J =6.6

Hz), 2.84-2.78 (1 H m, 2.64-2.58 (1 H m, 2. 35-2.29

(2H, M, wdsh8Pwilh Hirdte daheom sodﬂ:m%&bﬂde@@ld @ﬂed"('anh rous]mébﬁeSIum

(3H, ).. . Prepa
1- (4- hydgug?(te ergpzre agd gYaSQra{;?? an car Zue ?asl 8“’51' by \figshy column

Triethyl %‘1’?’%\%‘&9’ 0. (Oexﬁtes 635‘}%@@' \ﬁﬁ@ata’aﬂ@ﬂesi do ayield the title
sol uti Oncdhfpotrmtd?.)ﬁlcolﬂaﬂe[s§ éW-(3.67 g, 97%).

(al | y5 oxypi8enM l},@EMq:r,_gxy) met hyl ] cycl opent anecar boxyl a
te (Preparation c

in
di chl or onet hane (30 rrL) and -t—Fqéf-?%—?}b‘iﬁgggetl c acid (30

m.) at r oonviedty! 4-B4vibotdag hatyB(hydeaxpime
stirred for 1 hour then evapodr fofhtd N vacuo V\D
2004/ 092145 PCT/ 1 B2004/ 001159 -98 ghd azeotroped with

tol uene. The resi due wa d |n t et rahydr of ur an
(32 nL) and norpholine (3. 62 I) and
tetraki s(tri phenyl phosphi ne) pal Fadifum (1. 46 g,

1.26 mmol ) was added. The resultif§ @ xture was
stirngd b é%ﬁmdoﬁﬂn%f:é%ﬂé!% 8o hriRte HE R Ry ptelpgrgt%eéh the title

t hrough evapor at ed to dryness.

resi due \7\%{‘%"°&"‘£‘§3§I 'ﬂeq‘ﬁaéf"ﬂ s‘s'%lcet ate and washed
with | N hMe e 513M-Qdl d t hen saturated sodi um
bi carbonate sol ution. The opgakitien phase was dri ed

(anhydr ous m@téﬁ?'g&‘-@luﬁ#&*ﬁé g!i(h}{dio% 4)%&&3&9% ﬁﬂ&iar@!ﬁ?&&l%ed
and the resi

chr omat ogr aphy (hexanes to et hyl Y gtate) to yield
the title conpound as a V\/nltes dmne solid (1.75
g, 59% . 10 LRVS (il 2): \) eparat| on c-8

Met hyp
4- (4- hydHeiry Besiogapy peecedatey de dmz?—tdpsﬁr'%m for Prarhyetiopl at. ethe title
HO O OVe corfbollsd gk oBfambgCLBlofdso6iedur es to those

descri bedg Kﬂg(m}:’)rggéam?tl on c-7, the title 15 conpound

was obtalne stalllne solid. LRVS (nz):
249 (M) .HBMBUGPG |36ChMlaz_)97 (PRy(d. J = 8.5 Hz), 6.85 (2H, d, J = 8.7 H?), 6.10-
1-( 4-2nydrsoxwemzws)accvt bashut a8 hdXYL H22(1HQMAHG ).5, 2.8, 10.4

Hz), 4.85 (1H, d, J = 6.4 Hz), 4.51 (2H, dt, J= 1.5, 5.3 Hz), 4.13 (2H, dq, J = 0.9,
7.2 Hz), 3.12 (1H, d, J = 6.6 Hz), 2.84-2.78 (1H, m), 2.64-2.58 (1H, m), 2.35-2.29
(2H, m), 1.89-1.83 (1H, m), 1.72-1.66 (1H, m), 1.19 (3H, t, J= 7.0 Hz).
Preparation c-7
25 Methyl 1-(4-hydroxybenzylcyclopentanecarboxylate

HO
O\Q‘/OMe

o
Triethylsilane (10.0 mL, 63 mmol) was added to a solution of methyl 1-[[4-

(allyloxy)phenylj(hydroxy)methyllcyclopentanecarboxylate (Preparation c-4) (3.66
g, 12.6 mmol) in dichloromethane (30 mL) and trifluoroacetic acid (30 mL) at room
30 temperature. The resulting mixture was stirred for 1 hour then evaporated in vacuo



20 Usi ng anal ogous procedures to those described for

Preparation c-7, the title conpound was obtai ned as a
wownig®@2osystal line solid. LRVS (nfz): 234 (M PCTABRAWNBI1159

(CDCI 3i 300 MHz) 6.97 (2H, d, J = 8.5 Hz), 6.68 (2H,

d, J =8.5Hz), 5.10 (1H bs),-%8-10 (2H, q, J = 7.2

Hz), 3.00 (2H, s), 2.44-2.35 (2H, m, 2.07-1.99 (2H,

25 n, 1.91-1.80 (2H, n), 1.20 (3H, t, J = 7.2 Hz).

fPr e?gr ?t éﬂmzﬁengd\'@f::%&iuinbt 'gwe residue Iwas disie,o)lved in tetrahgdrofuraln (32

4-12- (5ppet hylg2-p zol -4-y oxy] bepzy

cycl open?‘g}?e arnbox%l aﬁ?‘e4 '"% r_\@ I :"f"d 0 %/LQN (j"ﬁﬁl; and

Usi ng an’ﬁfrg‘ﬁf JiRheprbeRhng)edladivn (B 346 9ed 2P M5l wasradded. The

Pr epar at Teetntine-nlixtgre Tas tslireedt attréagn eoEreluredforess hanby, Sitdieithrough

as a sol oskeesa e?épIOFatem &9@3440\9@1&%? wad Li0QM, Qﬁ}l?a@e?ate and

19?4 %Eh?gs‘wr@ge \?%hﬁhﬁé?ro%hi%iﬁ ng{t;\%{)s(a?ggggzt%cf)s?)gjgrﬁ Sisarbbr et Vsbiution. The

yl ) pr opoX§Fnsertasa wwgi% (FBAYdERYe BYag s8Ny saifate), flerei/end &yaporated

Usi ng anaridatb® usidps easepluifieSbyt fask bt chesheadghRell hexanes to ethyl

Prepar at hQpite§ tolyiekrtie titlk Bsmgolild mﬁmﬁé'%!ﬂf tALpgd

as a, ol ?%Igeg%ojygisg.e Il_RI\/IS l;(on§ zf:a 434 I ¥+&§(1% g59%)

Pr epar at S 3 et hyl

4- (4-r2-(5-nethyl - 2- phenyl - | Preparation c-8

. 3-oxazol - 4- y| Methpaxy-hpeagyeniyi)@iririvs SHPyrdila-carboxylate
pyran- 4- carboxylate O OV N O %eo0 Using anal ogous

procedures to those descri%&&%reparati on c-1-c-7,
the title conpound was obt ai evgeol orless oil.
15 LRM5S (' z): 436 (M+H)+. Preparatjon c-13 Ethyl 1-f
4-f 2- (4-bronmophenyl ) et hoxyl benzyl | } cvcl obut anecar boxvl
ate O HYsino-anglageisngfocedursd b these perctedrfars Preparatign ey, the title
descn$ bechnfpoundivag piataisedias a whitel ergstaliine sdiie titl e

LRMS (m/z): 249 (M)

Preparation c-9
Ethyl 1-(4-hydroxybenzyl)cyclobutanecarboxylate

HO

20  Using analogous procedures to those described for Preparation c-7, the title

compound was obtained as a white crystalline solid.

LRMS (m/z): 234 (MY

'H NMR (CDCl,, 300 MHz) 6.97 (2H, d, J = 8.5 Hz), 6.68 (2H, d, J = 8.5 Hz), 5.10

(1H, bs), 4.10 (2H, q, J = 7.2 Hz), 3.00 (2H, s), 2.44-2.35 (2H, m), 2.07-1.99 (2H,
25  m), 1.91-1.80 (2H, m), 1.20 (3H, t, J = 7.2 Hz).

Preparation ¢-10
Methy! 1-{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxylbenzy!
cyclopentanecarboxylate

O O™

30  Using analogous procedures to those described for Preparation c-1-¢c-7, the title

compound was obtained as a colorless oil.



20 conpound was obtained as a colorless oil. LRVS
(mz): 417 (M+. "H NWR (CDCI 3, 300 MHz) 7.36 (2H, d,
wOoXoed/®235Hz), 7.08 (2H, d, J 8.3 Hz), 6.96 PCZHB20d4/0Qk159
= 8.7 Hz), 6.70 (2H, d, J = 8.7 Hz), 4.04 (2H, t, J =
6.8 Hz), 4.03 (2H, g, J =7.2 +®) 2.95 (2H, t, J
6.8 Hz), 2.94 (2H, s), 2.37-2.27 (2H, n), 2.00-1.91

J=17.
t

(2H, 25 m), 1.84-1.73 (2H, m), 1.14 (3H t, 2

Hz) . PrepapatnLa) §%§(N%4 to c-35 Preparations c-14

0
c-35 were prepare |ng analogous grocedures to those
used for Preparation c- d h45

PCT/ 1 B2004/ 001159 Met mgth It oxXakdl (M (

RHR) |\ \" Oc-l4mw§%@mmj_@@§o (CDOl 3,

300 Miz) 8.14-8.11 (1 H “7.75 (1R, M,

7.67-7.62 (1 H m), 751745(1H 04 1 .01

(24 m. 6.80-6.78 (2H m) For mnq / \ .23
.

(2H, t, J = 65) N\ = 7.1 Hz)
3.00(2H t, .42 (3H, s),

2. 40- 36(2H 0) 2 2000(2H m, 1.87-1.84 (2H
m, 1. 21 UsB#lanalpgods woﬁ’edmresza) those(dE5aGbeR), fo3D@pdvidioh c-1-c-7, the fitle
8. 07- 8. 04othgddnd Whs obfainkd ad a Bfbrbsdldy. M, 7.03-7.01 -" o

2H m, 4.19 " (2H t, J = 6.5
( n) é%(' 2’6”2 é%‘&’éﬂ LR 445 c-1gs m, 2.99 (2H s),
2 96 (2H t, J = (MH)+ .5%&@9&2@3@4% s),

2. 38-1d. 34 Mty 4-m- -Sﬁetﬁ -2Xh zd¥-y)ethoRyibehzyietralvdid, 2 H-
m, 1.20 (3H, t, J 6.9 Hz an-4(- 300 MHz)
8.08-8.05 (2H, o~ IT), 7.71- ) , (.16-7.13

(2H, M), 6.80-6.77 (2H, m), 5.01 " | .98 (2H ),

4.21 (2H, t, J =6.5 61 OMe

Using analogous procedures to those described for Preparation c-1-c-7, the title
compound was obtained as a colorless oil.
15 LRMS (m/z): 436 (M+H)".
Preparation ¢-13
Ethyl 1-{4-[2-(4-bromophenyl)ethoxylbenzyl}cyclobutanecarboxylate

0
Br\©\/\ /@/5&0/\
(0]

Using analogous procedures to those described for Preparation c-1-¢-7, the title
20 compound was obtained as a colorless oil.

LRMS (m/z): 417 (M)™.

'H NMR (CDCl,, 300 MHz) 7.36 (2H, d, J = 8.3 Hz), 7.08 (2H, d, J = 8.3 Hz), 6.96

(2H, d, J=8.7 Hz),6.70 (2H, d, J = 8.7 Hz), 4.04 (2H, t, J=6.8 Hz), 4.03 (2H, q, J

=7.2 Hz),2.95 (2H, t, J = 6.8 Hz), 2.94 (2H, s), 2.37-2.27 (2H, m), 2.00-1.91 (2H,
25 m), 1.84-1.73 (2H, m), 1.14 (3H, t, J=7.2 Hz).

Preparations ¢-14 to ¢c-35

Preparations c-14 to ¢-35 were prepared using analogous procedures to those
used for Preparation c-1.




C-17 Hz), 3.92-3.85 (2H, m), 3.15-3.08 i \ (MtH)+
(1H, m), 2.97 (2H t, J = 6.4 H), /- .95-2.88 (1 H,
won9o4/02149 (3H, s), o .28-2.21 (1 H m, 2. O0BCT/B40048(001159

1.91-1.86 (2H, m. F 1 OFor LR506 c-18 FF F / \
(MrH)+ 0 OL (CDCI 3, 300 MHz) 8:18-8.04 (1 H d),
7.79-7.75 (1 H, n), 7.47-7.44 0 (1H, d), 7.03-7.00
(2H, m, 6.76 0-19 01 \ .75 (2H n), 4.18 (2H t, J =
65 Forp LR 489 Tl Z) 47134706 (2H, q, J—= T.EA y
HPjep # WrH) +  3S00M(@H, s), |2. 94 (2hHNMR = 6.5 QLR%T)
2 [LD . N Q7 2
0

] 2 [y A 43
I, Ily, L T IJT YT, L. U= 1LY T Ty

L

(
2004/ 092145 PCT/ | 82004/ 001159 -10[L (2H,
J =7.1H) \ \NOFor LR 435 c-20

\ry Oc-21 ¢ / \ For LR 455 E%Mﬁ%ér

(o]

Al~ry O For IR 450 (MtH)+ |[|z~o0 +H)
il 400 MHz) A%7-7.56|(1 H m, 7.51-7.50((1H
.34-7.30 (1 Aem, 7.03-7.01 (2H, m, 6.p6 1\
93 (1 H m, 6.80-6.77 (2H, m,

(CDCls, 300 MHz) 8.14-8.11 (1H,
o m), 7.78-7.75 (1H, m), 7.67-7.62
©¢N . (1H, m), 7.51-7.45 (1H, m), 7.04-
7.01 (2H, m), 6.80-6.78 (2H, m),
| 4.23 (2H. t, J = 6.5), 4.13-4.06 (2H, fﬁ:h‘;““s
Q. J=7.1Hz),3.00 (2H, t, J=3.3
— Hz), 2.42 (3H, s), 2.40-2.36 (2H,
o m), 2.05-2.00 (2H, m), 1.87-1.84
(2H, m), 1.21 (3H, t, J = 7.1 H2).

(CDCls, 300 MHz) 8.07-8.04 (2H,
m), 7.71-7.68 (2H, m), 7.03-7.01
(2H, m), 6.78-6.75 (2H, m), 4.19
(2H, t, J = 6.5 Hz), 4.13-4.06 (3H, [For LR 445
m), 2.99 (2H, s), 2.96 (2H, t, J=  |(M+H)"
6.5Hz), 2.39 (3H, s), 2.38-2.34 (2H,
m), 2.02-1.99 (2H, m), 1.87-1.82
(2H, m), 1.20 (3H, t, J = 6.9 H2).

(CDCl,, 300 MHz) 8.08-8.05 (2H,
m), 7.71-7.68 (2H, m), 7.16-7.13
(2H, m), 6.80-6.77 (2H, m), 5.01-

Eo
o\
2 0y
N\ 4.92 (2H, m), 4.21 (2H,t, J= 6.5
Qg\zﬁ
o]
o]

c-15

c-16

Hz), 3.92-3.85 (2H, m), 3.15-3.08 | O LR 461

c-17 (M+H)

(1H, m), 2.97 (2H, 1, J = 6.4 Hz),
2.95-2.88 (1H, m), 2.40 (3H, s),
2.28-2.21 (1H, m), 2.04 (3H, s),
1.91-1.86 (2H, m).

For LR 506

F
c18 ey | (M+H)*

o5 OL '

(CDCls, 300 MHz) 8.05-8.04 (1H,

ji d), 7.79-7.75 (1H, m), 7.47-7.44

N o (1H, d), 7.03-7.00 (2H, m), 6.76-
19 o 5.75 (2H, m), 4.18 (2H,t, J=6.5 |For LR 489
a Hz), 4.13-4.06 (2H, q, J= 7.1 H2), [(M+H)"

3.00 (2H, s), 2.94 (2h, t, J=6.5
o Hz), 2.49-2.36 (2H, m), 2.35 (3H,

¢\ ), 2.04-1.97 (2H, m), 1.87-1.81




c-23 4.20 (2H, t, J
~0 (2 H

m

(2H,

2.35
m .

c-25 F F (MH) +

= 6.

q, J= 7.0 Hz),
WO QaH/09545 2. 95 (2H, t,

J =6.50 Hz),

6 Hz)
3. 86

, 4.12-4.07 For LR 450
(3H, s), (M+H+ 3.00

(3H o m, 2.05-1.98 (2H ). 1.88-1.81
LR 450
2004/ 092145 PCT/ | B2004/ 001159

1\ \'N O For

(MeHp#— c-24 1~20 0
-102- N For LR 488

2. 42- 2. BTT/iR94/001159

WO

FO OL Oc-26 For LR 466 (M+H) +

00 (CDCl3,— 400 MHz) 7.57-7 56 (1H /] )
51-7.50((1 H, n), 7.34-7. 300 1-2pCRY /=716 7 o1
i, ), 6.96 N6.93 (1 H n)| 6.80-6.77 (2H, ),
.20 (2H, [t, J = 6.5 Hz), 4.1p-4.07 For LR 450 c-[27
(2H, g J = 7.0 Hz), 3.86 {3H s), (MH+ 3.0(
H s), 2.95 (2H t, J = 6.5|0 i- Hz), 2.42-2.37 |(2H,
| 2.35 (3H, ‘0 's), 2.05-1.Db8 (2H, n), 1.86-1.81
H, m 1]20 (3H, t, J = 7.0 Hz). (CDC13, 400 M)
97 (1 H| s), 7 86 7.83 (1 H s), 7.35-7.33 (2A] N
| 7.03-7.01 (7 S (2H g, 3= 1.0
, 3.00 ~45 oC- 28 For LR 435
c-20 (M+H)*
le) OL
eaal
N Q
_ c For LR 455
c-21 (M+H)*
o OL
: o
N O
~ For LR 450
c-22 ° (MH)*
C’/“
0
(CDCl,, 400 MHz) 7.57-7.56 (1H,
m), 7.51-7.50 (1H, m), 7.34-7.30
C’:\i_\ (1H, m), 7.03-7.01 (2H, m), 6.96-
N 6.93 (1H, m), 6.80-6.77 (2H, m),
c23 Q)\ 420 (2H,t, J=6.6 Hz), 4.12-4.07 | ForLR 450
_0 (2H, a, J= 7.0 Hz), 3.86 (3H, s), (M+H)‘
3.00 (2H, s), 2.95 (2H, t, J=6.5
Q/‘ Hz), 2.42-2,37 (2H, m), 2.35 (3H,
o] m), 2.05-1.98 (2H, m), 1.88-1.81
(2H, m).
o il
N Q
For LR 450
c-24 (M+H)*
)
A




4.12-4.07 (2H, s),

2.422.38 (2H, m,
WO 20R10941482 ( 2H,

2.95 (2H,

J
2.35 (3H, s), O
m1.20 3H t,J=7.0

m

t, J = 6.5 H)
0 2.05-1
Hz

. (MrH) +
.99 (2H,
( CDCl 3, Pa0ABABI)01159

m,

7.97 (1 H s), 7.87-7.84 (L H m, 7.36-7.35 (2H, m,
7.16-7.14 (2H, m, 6.81-6.78 (-3bk-m), 4.21 (2H, t, J
= 6.5 Hz), c-29 4.15-4.10 (q, J = 7.0 Hz), 3.91-3.87
For LR 470 ci (2H m, 3.14-3.10 (1 H m, 296
( MeH+—O2H—t—3—=6.5 Hz) 203 2.99{114 0,
2 2.1 m 1. 89- 2H,
N = . 00 .24
( (1 Mhor LR 488
7 6. 9 éM.,.H)*
( 2H = 6.5
H -3.86
( 0( 0\
6 .20
2 1. B 03
178 (ZHJ .0 ) (CDCl 3,1 300
MHz )c-28. 81~ 27 (L H m, 7. 21-*79;\*3‘496
(LH, ), {7.03-7.00 ( 10 6.76 (2H, m|, ™M
4119 (2H} t, J = .13-4.06 (2H, q, {J =
7|1 Hz), |For LR 434 3.80°(2H, s), 2.95 (2H t, J =
615 UV*HH HZ), 2432740 (opcifl400 M 31737#56_7; )
2135 (3H, 07-1. 97 (2H ), 7.51-0.50 (1H, 89784730 (|2H,
m, 1.19 (3H % Hz ) (16,0001 @3-7.G0@HMhiZ§.96-
8)09-8. 04 @1& 7,607 6ES e m) 6 83TACH, oL
z -
27 (2,9, J=7.0Hz), 3.86 3H, ), | For LR 450
3.00 (2H, s), 2.95 (2H, t, J=6.5 | (M*H)
S . | Hz),2.42-2.37 (2H, m), 2.35 (3H,
P ), 2.05-1.98 (2H, m), 1.86-1.81
(@H, m) 1.20 (3H, t, J= 7.0 Hz).
(CDCh, 400 MiHz) 7.97 (1H, ),
{ 7.86-7.83 (1H, s), 7.35-7.33 (2H,
@/&N . m), 7.03-7.01 (2H, m), 6.79-6.77
(2H, m), 4.19 (2H, t, J = 6.5 Hz),
c-28 7 412:4.07 (2, q, J=7.0Hz), 3.00 FOF LR35
(2H, ), 2.95 (2H, 1, J=6.5 Hz), | (M*H)
2.422.38 (2H, m), 2.35 (3H, s),
Jo_ | 205-1.99 (2H, m), 1.91-1.82 (2H,
m), 1.20 (3H, t. J = 7.0 Hz)
(CDCh,, 400 MHz2) 7.97 (1H, s),
7.87-7.84 (1H, m), 7.36-7.35 (2H,
j\\\ m), 7.16-7.14 (2H, m), 6.81-6.78
N\, _(2H, m), 4.21 (2H. 1, J = 6.5 Hz),
029 4.15-4.10 (g, J = 7.0 Hz), 3.91-3.87| For LR 470
& (@H, m), 3.14-3.10 (1H, m), 2.96 |  (M+H)*
2 (2H, t, J = 6.5 Hz), 2.93-2.90 (1H,
M), 2.37 (3H, 5), 2.26-2.12 (2H, m),
¢ A [1.89-1.76 (2H. m), 1.21 (3H, t, J =
7.0 Hz).
(CDCly, 400 MHz) 8.24 (1H, 5),
&L 8.16-8.14 (1H, m), 7.66-7.64 (1H,
S m), 7.57-7.53 (1H, m), 7.16-7.14
] (2H, m), 6.81-6.79 (2H, m), 4.22 | For LR 504
c-30 . (@H,t, J= 6.5 Hz), 4.15-4.10 (2H, |  (M+H)"
! q, J= 7.0 Hz), 3.93-3.86 (2H, m),
3.14-3.11 (1H, m), 2.97 (2H, 1, J =
J2__ | 65H2),2.93-2.90 (1H,m), 2.39
(3H, 5), 2.26-2.20 (2H, m), 1.91-




F(2H m, 6.80-6.77 (2H, m, 4.21 (2H, t, J = 6.5

Hz), 4.15-4.06 (2H, For LR 488 c¢-32 F F m, 3.00 (2H,
wo)a4/02296 (2H, t, J (MHH)+ 6.5 Hz), 2.43-2. 32CTAB20041901159

2.01 1.97 (2H, m, 1.92-1.79 (2H, nm, 0 1.20 (3H, t,

J=7.1Hz) |l \NO¢c-3301/ \ FagoalR 470 (MtH) 0 o

(CDCl 3, 300 l\/Hz) 7. 81 7.75 (1 H m, 7.33-7.27 (2H,

m, 7.22-7.19 o (1 m, 716713(2H nm, 6.81

i)
78 .umrﬁ/lwcu t 1 =67" 09

| &)

| t 4 _16-
H, o, § = 7.1 H), mor IR 4%68‘2&5‘ My %@ﬁ tal 850 JoH,
413.08 (1 H (MH+ ), 2.98- %04 (2H t,| J =
2.94-2.88 (1 H m| 2.38 (3H s), 2.3
2.27-2,19 (1 H m).| 1.92-1.74 (2H m),
2 (LH m1.21 3Ht P=7.1 H. (CDC3, 30
9-8.07 (2H, ), 7.6D-7.66 (2H, m, 7. 16-
6.81-6.78 (2H. m. W.21 F (2H t, J = 6.

N o T o
v%-Im
! w
w0l N
R R
[
N

O
~

5-4.09 (2H, ¢ -35 F acogu,aocsmaz)(nmms@H
(H 504 0 6 )Izlz3¥722(19'4m27897 ,

2.27-2. %g@%é@}‘ .
t, JH-Z) li4o 71H For LR 434

D04+9921451 PCT/ | B0}/ 001150 300 (21405 5&‘(@}&1&6}1:{@ 'lc- dfhy’
Hz), 2.43-2.40 (2H, m), 2.37 (3H,
{4-f2- d 4' - met hoxy- 1, D bi plsRyph (34 9)| 3. hyx@Hoenzyl | ¢
t| obut apecar boxvl ate 0“5 [e8%!- 7§(§?*ﬂjm)o1n19 Gt Jetihy |

A_{( D A

Ih3!
=

P<PMNRPIOI NP3 O
/I[\JO'I_\JO o

Lot (CDCl,, 300 MHz2) 8.09 8.06 (2H,
\é\\\ m), 7.69-7.66 (2H, m), 7.04-7.01
] N o (2H, m), 6.80-6.77 (2H, m), 4.21
(2H, t, J=6.5 Hz), 4.15-4.06 (2H, | For LR 488
E m), 3.00 (2H, s), 2.96 (2H, t, J = (M+H)*
6.5 Hz), 2.43-2.34 (5H, m), 2.01-

1.7 (2H, m), 1.92-1.79 (2H, m),
d A 1.20 (3H, 1, J = 7.1 Hz)

c-32

OA\{\\\ :
o For LR 470

c-33 (M+H)+

(CDCly, 300 MHz) 7.81-7.75 (1H,
m), 7.33-7.27 (2H, m), 7.22-7.19
O&L (1H, m), 7.16-7.13 (2H, m), 6.81-
4 6.78 (2H, m), 4.20 (2H. t, J = 6.7
Q Hz), 4.16:4.09 (2H, q, J = 7.1 Hz),
3.94-3.82 (2H, m), 3.14-3.08 (1H,
- m), 2.98-2.94 (2H, t, J = 6.5 Hz),
o 2.94-2.88 (1H, m), 2.38 (3H, ).
3 2.36 (3H, s), 2.27-2.19 (1H, m).
1.92-1.74 (2H, m), 1.68-1.62 (1H,
m), 1.21 (3H, t, J=7.1 H2).

For LR 450

c-34 (M+H)*

(CDCly, 300 MHz) 8.09-8.07 (2H,
m), 7.69-7.66 (2H, m), 7.16-7.14
j\L (2H, m), 6.81-6.78 (2H, m), 4.21
] N (2H, 1, J = 6.5 Hz), 4.16-4.09 (2H,
q, J=7.1 Hz), 3.95-3.83 (2H, m), | For LR 504
¥ 3.15-3.10 (1H, m), 2.97 (2H, t, J=|  (M+H)"
5 6.5 Hz), 2.94-2.89 (1H, m), 2.39
o (3H, 5), 2.27-2.18 (1H, m), 1.92-
¢ \_ | 161(3H, m), 1.21 (3H,t, J=7.1
Hz).

c-35




br onophenyl ) et hoxy] benzyl } cycl obut anecar boxyl at e
(Preparation c-13) (0.25 g, 0.5990 mmol),

wao etonadiisy t ri phenyl phosphi ne) pal | adi un{ 0) (0. 125R1B2004/001159
0.6589 nmmol ), benzene (1.6 nlL), and 2M aqueous sodi um
carbonate (0.8 nL), under an atnos&here of nitrogen,
was added a solution of the boronic “acid (0.8640 mol ,
10 1.1 equiv.) in ethanol (0.4 nL). The resulting
m xture was degassed and then refluxed for 16 hours
foll owed by cooling to anbient tenperature. To this

was then added 30% aqueous hydppgsmioRenexi de (0. 04

i ont -t emp Srak Rl o Bk b SR angcatont
anmbi ent teanﬂ' sifomabogct I Eyle endySyclo carboxylate

extracted with ethyl alepe (3x100 m.) and bhe
conbi ned organic extracts hed with s t
aqueous sodi um chl oride (100 @ drie r us
magnesi um sulfate), filtered once rat d |n
vacuo to affgrd the grude pgqduct. The, residyg
purified i ﬁash co{urm ch% onat o raphoy (hexane§ to -2
40% et hyl a‘b’%’f‘%ﬁhé?yH@R%WEWV‘FW'%PP‘é’PeGa'P‘H‘é'a'ﬁufpéepﬁfatﬂuét13) (025 g,
as a col or| e&5990inhmol)l_felvBkig(triprehyiphdpRiné) Mtk ) (8) (02@52 &1 0.6589 mmol),
NIVR (CDCI 3 B’éﬂQen k %L)Sjanézﬂﬂh aG{;eouL S'od%m?cé?gt)nate (glégmL) under an
(2H, d, 2H, ]f o) 03

(2H, d J _ mgs ‘of %nir???n( adaed aJsoiutxtg\ g '?#127 ro%c 3¢d (0.8640 mmol,
(2H, d, 30 —1 8 egurqc.ty'» eth@nqgoelnLH The regul&!g‘,m:gurpw)as dggaed and then
(2H, q, J = rékedtdy 16 FbuB4ollowdd bySdalingdto hRbiem Ibmpetature] To this was then

) Gl S H bl 0 o Bl
25 Preparat | %ﬂ‘%‘%s‘@%“ 3t gmbientdemmetaiicg faf | g The golutiop was then extracted

wer e prepar edithuethyl gcaate (AU sLpardceel congdnet! @rdahio etracts washed with

used for$r eﬁﬁfrﬁ&d Q ue‘éu@@ocP J@Rﬁlﬁtﬁfe' 8%@&() Mhidel (2RAnhyérous magnesium

Structure ' 04 45
oCr/ | B2004/ OY1T I\ﬁg(f}re e ?”@g‘ﬁ "3"3"%%’ RHQ the ofyde product. The

(2H, d, J = qeme@_pvasdpurjed— by figs F@jumnwhpma(ogqqph)d (hekangs ¢340% ethyl
(2H, t, J = &etitdihe)ane§ tOyield BElpurk ﬂbddcﬁbs aCcolBriesbbit. 6. 73
(2HdJ:,§R,\zS)6 9, 67H, t, :7OHz) 433

4.03 (2H W” ol %’2

HZ
(MrH) + 30 gh‘wwﬁ(cgch 0Z) 7?’7&(*'&111"167 Hz), 704@ qH §'1~’ 4.7 Hz), 7.32
(2H, m, 1 8@H1d. 72 8(124), 7B (2HL d.1.3= § Bi), €97 (IH,d, 7= 8.9Hz)) 6.80 (2H, d, J
c-38 (CDCl 3, = 80%z)\Vkia3 (1%, #8=¢2Hz), 810 @H=y, 8= izwpgad(:ﬁ‘#s) 3.10 (2H,

Egllr-l Li‘677 39 34%&307 29"5%’(%{%2(%1?'4 )28071 b1, 80 (2H,

.18 (M+Na)+m)f‘t2°(3(HZHJ‘t72H})— 7.3 Hz), 4 11 (2H, q, J
7.0 Hzps 3.81 (3H, s), 3. 1Prefapdtionstc37do 4. 3 Hz),

7 8%_ (2 H S) , Prepafifiond c3P td 243 weld prepired Ssidg ﬁglo&c%@pro@dures to those

w il s

used for Preparation ¢-36

: MS (m/2)
Pre;r)\a;atvo Structure 'H NMR (LR or
HR)




(2H, m, 1.21 (3H t, J = 7.0 H). F (CDCl 3, 300 M)
7.53-7.49 (3H m, 7.44 (2H, OkFt, J =7.9 Hz), 7.38
WQ@ Ai04/092143) = 7.9 Hz), 7.09 (1 H dm J = 8.0 HX)T/IB20@01159
(2H, d, J = 8.5 Hz), 6.80 for LR ¢c-39 (2H, d, J = 8.5

Hz), 4.17 (2H, t, J = 7.0 Hz);106-10 499 (2H, ¢, J =
7.0 HZ), 3.12 (2H, t, J = 7.0 Hz), 3.01 (MeH) + (2H,
S), 2.44-2.35 (2H, n), 2.07-1.98 (2H, m), 1.90-1.83
PH—T— 2+ 3H—t3—=—7—2—Hr)—(-€DS-3—300—Mz)
8.36 (1 H s), 7.77 (1 H, dd, J = 2.5 and 8.7 Hz)|,
7.46 (2H d, J = 8.1 Hepch, BoBfHZHSs (ZH, dy =8.8H), Hey)|,
7.03 (- , J =8.3 ﬁﬁl" d, drF 813Riz), @QZOZHMJ:.M oHB1 [(1H,
d, )= %W o 2193 @1 3= 8 ) (ZFHE)J 85 1. (114
.37, L 43 (2H, d, Jy= 87 Hz)y 433
%) + 6. <% 09 ;2@,(234, %0 z g) 3
3.97 (3H, s), 3.10 (2the (2,_,5‘5 &ﬁ& |4y
2.43-2.33 (2H, ), 2. 0fy 89476 mm,( 894118 (| 2H,
m, 1[20 (3H, t, J = 7.1 Hz). CDCI3 3oo |sz) )799
(2H_ ¢ J=8 1 H) 7/75 (2H d J—81Hz\
(¥ d, J = 8.1 Hz), | C'a 007th7 S13H. ¢ 7H)&9 (ZgiszTLR
7.03 (2H, d, J = 8.5 <_,
4.17 {2H, t, J = 6.8 {af ’Z)C‘J%H,E% 671 g)gg*%a’
J =7 % 3°(AH,H (BHsﬂsqz i1, = HZs)Hz)aoQ s)
3.00 (2H! 3- 2° BBa4 244 (26, M NBOS-1.99) (2H,20)D 69 111,801
(2H, f), 1.90-1.79 (2H, m) 2HLMRO.20BM,tU=7DHz).7. 2 Hi).
WO 2004/ 092145 PCT/1B2004/ 001159 - 106 (CDCI 3, 300
MHz) 7.48 (2H, d, J =/8.3 Hz), 7.41 1 H s),
7347 3T (T H M, 7]3T (2A o T =83 Hz), 702
(2H, d, J =8.7 H), 6.85 (1L H d, J =0 o~—~ .5 H),
6. 80 Z/Hk* d J =8.5 ItJC;34309 7%;12'(4#3149(3"':“‘)0?4%(5" c-42
8.7 Hr)*4.16 (2H, t, %mJ?a i = orlR
17, 2 Wd ek 55 88 109
( MENa L3, 01 (g JS o H3t5J£ blizy8.01| Z2mPOH)*
1.99 (2H, m, 1.91-1. 832&2)424#)235(21—12&:) b8H1.98 2HImy | 2
Hz). (CDCI3, 300 Mz) |7.1%9-1E21RH, o). 124 (Bl 6JHIR, HzY. 50
(2H, d, J =8.5 Hz), 7.35 (2H, d, J = 8.5 Hz), 7.{27
-—EZ—H,——?TJ =8 5Hr—F+03-2H—d 3-8+
(CDCl,, 300 MHz) 8.36 (1H, 5), 7.7 (1H, dd, J =
2.5and 8.7 Hz), 7.46 (2H, d, J = 8.1 Hz), 7.35
gt 2H, d, J= 8.1 Hz), 7.03 (2H, d, J = 8.3 Hz),
40 P o s (1H, d.J=8.)3 Hz), 6(5.79(2H, d,J=8.)3 o
Ha), 4.16 (2H, 1, J= 6.8 Hz), 4.09 (2H, q, J=7.2 (i
Hz), 3.97 (3H, s), 3.10 (2H, t, J = 7.0 Hz), 3.00
(2H, 5), 2.43-2.33 (2H, m), 2.06-1.97 (2H, m),
1.89-1.79 (2H, m), 1.20 (3H, t, J = 7.1 Hz).
(CDCls, 300 MHz) 7.99 (2H, d, J = 8.1 Hz), 7.75
(2H, d, J = 8.1 Hz), 7.56 (2H, d, J = 8.1 Hz),
Rl AT TR A
¢ —~ Z), b. , A, J= 0. 2), 4. L J=0.
c-41 %,O/ZSE“ Hz),4.09(2H,q,J=7.2Hz;,3.13(2H,t,J=6.9 51N1 .
Hz), 3.08 (3H, 5), 3.00 (2H, 5), 2.43-2.33 (2H, |(M*Na)
m), 2.06-1.97 (2H, m), 1.90-1.79 (2H, m), 1.20
(3H, t, J = 7.2 Hz).




NN- SO2-CN3 Hz), 6.79 (2H, d, J = 8.7 Hz), 6.37 (1 H,

), 4.16 for LR c¢c-43 (2H, t, J = 7.0 Hz), 4.09 (2H,

wO0Q004d92145. 0 Hz), 3.11 508 (M' (2H, d, J = 7POT/HINP4/001159
3.04 (3H, s), 3.00 (2H, s), 2.43-2.33 (2H, m,

06-1.97 (2H, m, 1.89-1.79 (2H4p¢d, 1.20 (3H, t, J

= 7.2 Hz). Preparation c-44 Methyl 444-f

bs

2.

(5-nethyl -2-ph a nyl-1. 3-oxazol -4-vl) neth oxyl be
nzyltetrahvd ro-2 K pyran-4-carhoxylate 5 Qv [/ N
0|0 O Alsolution of nethyl

4-
(F
Cq
2.
m

re
(h
Cco

LR

2 mol
cr®

save 10 synt hesi zer [§% 7-) ut’ 52 R qrem 79
was cool ¢d, filtered and [t Z)'f t) 24 ;,&fé*g‘ JTh@”"Na)
si due purified by'flasr

exanes

npound
VB (i

(4- hydi oxybenzyl ) t et r alygge0-s3 iy 72812, 670Kt &
reparat i on c-8) (0.500 (e, sy 784mmm{1H, mE @3t WM d, y=823
rbonate (1596 g, 6.0 msz.y.oam-l,d,cm&ﬂrmzj,eﬁ. 5Q1H4 987 4,

2} 422 (MeH) " breparation c-45 15

i N ~aoet onitri | ¢ i), OR0A2bd, 41 8.040. €51 (ﬁHa.J=forLR

07-

PﬂsHtJ—
to ethyl acetat7e3|-|:1)o yleld thetlt e

as a white crystialline solid (0.827 g, 98%.

5-
| p
2
2.

25.

2
at
te

(Szgeth

Br ono- 2- 12- (5- et hy! - %%Pygoom, 035320 #= Y5 )61 hegy

yriding Br N ON To
5- di brorm pyridine (5 c,722’l(2i110cﬁ0 I&mﬂz) 7@BQH, d, J= 87

3271 1

04/ 092145 4{ 0 ?fg’ Y ﬂﬁz}){)gﬁ@j 3‘?‘9%%'3 X4

nospherje of nitrogen
nt - but oxi de (2.8422 g, 25.

¥all

HUI=Q5 19 7 35 (2H, d, J = 8.5 Hz),

[ - phenyl oxcuzz)lem-(w ): B H&]‘&HQIG{?E(M&EW for LR
@Httet-réﬁ Ar IR, V/‘D7 0 Hz), 3. 11 508 (M)*

7.2H
he rez%ultl ng

m xture was heated at reflux for 16 hours and then
all owed to cool to anbi ent terﬁ‘,x g(lmce4 The m xture

was evaporate to about an ar

i t%ned bet ween

sat urat ed adtRiGELGHs! : : -Wmethp 2 dro-2H-

hyl acetate (50 rTL) The Iay.@nﬂm&m@&eparat ed and
the aqueous | ayer extracted wth ethyl acetate (2x50

et

mL

). The

. conbi ned organic extracts wereQthen washed
with water (2x50 nli), saturated aqg'{fdl um

chloride (50 ), dried (afifydmows Tagnesium

su
th

(6.

| fate),

filtered and concéntrated in vacuo to afford

e crude product. The residue was purified by flash
col um chr Smetelmapsly MEY| hisdaexybenzieahydr H-pyran-4-carboxylate
acet at e/ hexrey@sation c-8)(0e50@l g.22.Wviroly, cesiyrs tarbdniateg1.96kyj €10 mmol) and

3 4q,
10

15

83Bride (XG4, B12Zdmon3R SeetdMhrile was heated at 140 °C in a microwave

synthesizer for 10 minutes. The mixture was cooled, filtered and the filtrate
evaporated. The residue purified by flash column chromatography (hexanes to
ethyl acetate) to yield the title compound as a white crystalline solid (0.827 g, 98%).
LRMS (m/z2): 422 (M+H)".
Preparation ¢-45
5-Bromo-2-[2-(5-methyl-2-phenyi-1,3-oxazol-4-yl)ethoxy]pyridine

o1y
\¥
N 0 N7

To a solution of 2,5-dibromo-pyridine (5 g, 21.1060 mmol) and 2-(5-methyl-2-

phenyl-oxazol-4-yl)-ethanol (5.1472 g, 25.3271 mmol) in anhydrous tetrahydrofuran



"H NWVR (CDCI 3, 400 MHz) 8.17 (1 H, d, J = 2.0 Hz),
7.96 (2H, dd, J =2.0, 81 Hz), 7.61 (1 H dd, J =
WO20W/09814F Hz), 7.43-7.38 (3H, m, 6.62 (1 H @&CTAB20080@159
Hz), 4.52 (2H, 15t, J =6.8 Hz), 2.96 (2H, t, J =
6.8 Hz), 2.32 (3H, s). Preparationgc-46 to c-47
Preparations c-46 to c-47 were prepared by general
procedure for Preparation c- 45. Prep # Structure 'H
NVR M5 (mlz) (LR or HR) (CDClI3i 400 WMHz): 7.97 (2H,
dd, J = 8.0{857Mig. ppder ay aurpsgherei.of nitgaqhe Wag addeg_pptassiung tert-butoxide
HZ) 7. 43 7(23822 946.3274 mibiy e teshitinglmixt@elwaseated .aBréflux for 16 hours
( 1'; 1d H J= Znthdr ol H)coolftQ EmbidRt EK‘DperaéreG 2rnle i fthire q/as ‘Avaporate to
= 7 0 Hz§ 2""3; é’ga"%i’a“"t’ﬁﬁﬂdeﬁvee’eff@’mﬁ”e%éﬂww cloride (50
rs), 75 97mk) @w ety Hacelaje, (507mU5 The I3@rowet sgpaldted (aB¢Hthe @jyeous layer
619( E||Z_|5 t extchcted QittDethyd éceltés?e ixsd iy HEe, co&bﬂid drddnic dxtracls were then
CT/ | B20 0’4 / gg%fégdﬁmﬁgéb% mlé{T b{ura%gd a\é&ixég gov!n éw}on%e (50 mL), dried
6- f 2- ( 5- Met FRphydsous HRagygsium %des*()a%{ed Anq coneei@ied |ih vz tonafford the
al dehyde Ocidde Nrddu®d 5 THe residee lwab i porifiedf byb Béspl tdldnkni diiromatography
(27.4 mygof (RxdnebM 5) 'éihw%ethtglhé}éﬁ%aﬁﬁswelé§ WA Sy ST Dsolid 6.3 o,
in anhydroug etrahydrofuran (200 mL), under an
at nosphere #7%h i trogen, was added a sol ution of
5- br onp- 2- [ 2R¥MS {ma}: h§ﬂ(M2 phenyl - 1, 3- oxazol -
yl ) et hoxy] pym NSRMEDCEHOPRHBL 8.0M(118-¢4D3 2014), 316 RH, dd, J = 2.0, 8.1 Ha),
39. 8363 mmok ), iqy Qﬁ'?/lédiﬁﬁ$Hz)tﬁisrf"‘ﬁ@gu%‘:\))“ééi‘(1md79 I'%)Hz 4.52 (2H,

and anhydrous | et peri

25 10 mifut 627 SRS @Ot WM& {He®- added

anhydr ous NN-di met hyl f or mani @eepérBtiois c-48tb cdf opwi se and

the mxture biati®d cab tdt-47 el prebalR@ Y aendBEoréRa@RE foPPreparation c-
was quenched by addition of saturated aqueous

amonium chloride (250 nml) and then_ _ethyl acetate

'Ull-hmll

(25D The regul ting | aylers wery arat ed|and wmBemsz)
aqueo%%‘?ﬁ dyer eXIFatted wifth et hyﬁ@}g{t ate (2x250LR or HR)

nmL) | The donbi ned organi ¢ eXiipact e ghed wth
wat er (2x250 L), saturated bf@g?g%WE |77LJ§§1(( allori de
(25p n), |dried o (anhydgous JARGNES i716/AZ5 7I4Bate) for LR
filterad an centr i In (3ol 6.81 UHad MGTTB the 545 oy
ci Hz), 6.62 (1H, d, J = 8.1 Hz),
4.55 (2H, 1, J=7.0 Hz), 2.97
(2H, 1, J=7.0 Hz), 2.34 (3H, 5)

(CDCls, 300 MHz): 8.51 (2H,

0 Br |5), 7.97-7.94 (2H, m), 7.45-7.38
car | {3 L N ian, m), 461 (2H,t, J= 6.9 361 ()
N 07N Hz), 3.01 (2H, t, J = 6.9 H2),

235 (3H, 5)




crude product. The residue was purified by flash

col umm chromat ogr aphy (hexanes to 50% et hyl
woaocwtit@shexanes) to yield a pale yell ow cryspariiBre4/001159

solid (7.17 g, 58%. 20 LRVs (mz): 309 (MfH+. 'H

NMR (CDCl 3, 300 MHz) 9.93 (1 H, S§)»8-8.61 (1 H, d, J =

2.3 Hz), 804 (1 H dd, J = 2.5, 87 Hz), 7.98-7.95

(2H, m, 7.43-7.39 (3H, m, 6.81 (1 H d, J = 8.7 Hz),

4.68 (2H, t, J =6.8 Hz), 3.00 (2H, t, J =

2.34 (3H, s). Preparation c-49 25 Et hyl

1- (hydroxy{6-f 2- (5- met hyl - 2- pPreppydtioric-#8 oxazol - 4-yl ) eth

oxyl pyridi n-3- sl rebhdins-d exnlioiixenes afeexiidtitidefdde O

NNOIl N O™ To a solution of o

6-[ 2- (5-net hyl - 2- phenyl - 1, 3-o0xazol - 4- y| )Rt hoxy] ni cotin

al dehyde 30 (Preparation @&89 (0, 6 ' %.1081 nmol ),

chromium (11) chloride (1 g, 8M367° #hol), and

lithiumiodide (0.0784 g, 0.5859 nmol) in anhydrous

t et r ahdr ofTaraniutjchSf butglijhiumu@démLafa BéNredytibrein dexahes, 43.8199 mmol)

nit {oge?’ iw%ygggﬁﬁﬁr%y&efu%w(ﬁb ), &?dar Qﬂgfmosphere of nitrogen, was
cycl obut angcar boxyl i ¢ Aci yl _es . ,
45821 g9 - AnnybBls W 20DAPOLEEAE e LHenyt1 sorazons
PCT/ | B2004)grryipgidine (Peparationt ¢4 y(d¢-3F 9r 48363 mimpl) in anhydrous
?Ir op\évi SE. tetRBy RSB (| 70WGL) & hrhyrodvafethyL ditief @do ML) &ver Lperiod of 45
or oul. n . o) . .
10 %u‘?\:t#h q’ozﬁH &Wgn \La% tﬁé?’\ %ﬁdgéncpanﬂﬂ:géﬁjg ﬁél\(lj-dlgnia/thylformamlde (5.7

t enper at ur e. e solution was t q. -
addi ti on JfL) iEPYise (389 thy mixtur sfirer @t 8r°GafRT ¢ howy effhe reaction was

separ at ed,querthestbywdditionfofisdtunated aynedue dmmbridm chedrids (26@mb)0and then

), sat uredyRdetad B0 W) SR rddtikdbyelsiwdRe sepflatéi-dnd R aqueous layer
dri ed (anh%grc%lds Aregnes| yg §u;r5f atls) ,Thfl ltered and

concent r atBF TR VACHY 76 o5t FET0 Mhe "8 FOIRSSr YRR, ¥iracts were
The re®i dueshedvith weter 280 B, sateatad aaypensiodium chloride (250 mL), dried
chr omat ;)gf(&pnhdto(s&%eﬁirﬁlydlfaﬁp @ilterdoednl s adaRtRatddOn @hduylto afford the
acetate) t

i I i . 3709

(mMz): 437 N&'&il)’qq'.“'@; ﬁﬁ%\"\r)QRQM{ %Du*as(sg“”ﬁ%%l?j“ S ?’%"’@g’aphy
d, 3= 2, $eEes to 58% ciyhacetaiaiexaes) to viskl 7 bl velipy il solid
2.5, 8. AT#EY.58%).44-7.37 (3H, m), 6.67 (1L H d, J =
.7 Hz 4, . +H, = 6.6 Hz), 4.54 (2H, t, J =
6 1), bt (B 053, ) 1220855 62 e -
O30 6 i o by o o8y g il 30) 50 51806 08 I, 0, -
- 21-2. 12 X5 A7 T, 7-987FP-QH. 85, (A3 ShipH. mi639(1H. 85/ ¢ B Hz), 4.68
I e T, L

- (Et hoxy-{ 6-[ 2- (5-met hyl - 2- phepylie0xagol - 4-yl ) - et hoxy

| -pyridin-3-vl}-nethyl)- cyclobutanecar boxylic acid_
et hyl %‘Sst er 1 4 (hygr -[2-(5= hngz_fpbkgﬁvl—éf:%-oxazo -4-yl)ethoxylpyridin-3-

N~ oIl ¢

1- (hydr oxy- { 6-[ 2- ( 5- met hyilmehypdvdlohutaneparppxdated - y| ) - et hox
y]-pyridin-3- 20 yl}-nethyl)-cycl obutanecarboxylic
acid ethyl ester (0.1711 g, 0.3920 )2in dry

o]

X o™
o<1
N 0" "N

To a solution of 6-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]nicotinaldehyde
30  (Preparation c-48) (0.65 g, 2.1081 mmol), chromium (l) chloride (1 g, 8.1367
mmol), and lithium jodide (0.0784 g, 0.5859 mmol) in anhydrous tetrahdrofuran (15

mL), under an atmosphere of nitrogen, was added a solution of 1-bromo-

cyclobutanecarboxylic acid ethyl ester (0.79 mL, 4.8821 mmol) in anhydrous



acetonitrile (2 m-) was added silver(l) oxide (1.8168
g, 7.8396 mmol) and i odoethane (0.64 nlL, 7.8396
wormel/9214Fhe resulting m xture was stirred for PETABY®4/001159
and concentrated under reduced pressure to afford the
" crude product and recovered remaning starting
material. The residue was purified by flash colum 25
chr omat ogr aphy (hexanes to ethyl acetate) to yield the

) e ABIE i AR Y o

ogs I?wgi8to70q95 t<{ gpp|emtemppr%tge ( ﬂl]e so@;ﬁon wag- then

2. 5, é TIUHZ‘-)\ed lW adidition, B Watei3(Bl) miy)and Bie 63afid layér seharafed-wichfvas
Hz), 4. G@th@ﬂwééhemuth \Aﬂa{elﬂzxsé)’gu( gJﬁ'Jratéd aq«ljecus @ocﬁm"@onde %’)0 mL),
f’ 1? i’ éin?:( ézmiydr $ égnfsuér& spﬁrﬁg ’ﬁh;yed azrdfﬁnc?é?qtedég vacug to afford
2. 21- 2. 12 qryde pragyct: Thegesidue ggs purifedpy fiagh colamry Guomatesaphy (50%
(2H, m ,etin afbata(e&hkanés to dthy! adetdte)ltizyield d yeddw 6iRbI3442,g, 379%).

7.2 Hz) . B\rsq @p, -51 WO 2004/ 092145

PCT/ | quo4/ ot 59
f 6- 12- (5 MRS ‘pPHé’HV 80531 et bF-3 47y PRY AB LA Byt 5§ (1M,
i n- 310/ Jdded haroB.7 HOHT4NDIN(Bo . G 15T, ohy 8 8i7 ), (4BSA8A d. J =

g, éZ 76I‘GTTQi))4HB(QH&d¢EdGFFQ§f4i1QR.\UV$2$1 b)) 31304, k), 986 @H, t, J =
[ 2- (5- met hyP: 546ﬁ3°%‘/H 3283 88 : 223P12{ bWy W HEs Af ™
dehyde (1F7r9e1p5a5r(§'t‘|"@n & @8)‘"’(712‘30 g, 4 22 mol) in

met hanol (40 nlL) at anbi ent Piepargtien &bs0r e. The m xture

was 45t rregnbR) 16 P sMetil £enehilEh8M AR LB R ridil 3G n-methyi)-

resi due was partiti onec eTvveen saturat ed aqueous

amoni um chl ori de an ad gani ¢ phase
was washed wi th saturated aqueous SOdI m chl ori de and
dried (anhydrous magnesium 10 sul fate)9 PRiltered and
evaporated to give the t%i?_éggﬁgg “Wwhite
crystalllnesolld (1.24 g,=20 z): 311

(MeH) +. ' H NVR (CDCI 3, 300 I\/Hz) 811 (1H d 3 =26

Hz), 8.00-7.95 (2H,

Hz) . 7.4%- a7$o§é|or( sfH (hl}:goxy-éé -R2-45- (ng_tpyl 2@hen\yl oxa@l gyl).atsroxy]zpy@q_n -3-

( 2H, 20 s)yj}-rkttyf-cycldbutgi®ielrboxytlicJacid e&yBestXq 1721 980.822B, mrbq)) id dry
6. 8 Hzdcetoditrie3 (E( M0 wad adg’erdegl%r? bt erdds G27fs3ge mmog and

2 5 e e S YR8 e %*é%%“m B

of and concentrated under reduced pressure to afford the crude product and

5- br orm rEco[varecﬁ FenizRing \sltartidg placny] -TAX Rzidle Wasypu)ifiedtByamsn coumn
yr I %Ioﬁg{)%l (r.gcaZesqg eﬂﬂgL&at {/Tld the Igure ester P 0474 g, 26%)

tert tributy stan OXY-S

(1.8 g, %afelﬂ?éess‘ﬁ% and

t et r aki SYRMS (nhzemﬁbmmephi ne) pal | adi um(0) (0.3209 g,

0. 2777 mpmNMR tdbokoaoh MhaAl ¥80R, d 9= &dﬁa)wmmﬁatnﬁdms (1H,

Fosult i i SoPg A EM 99@ Bl B8 (U5 IR A e 15 .4
terrpéq at(@'r'é AR 8643 4 &t 8¢ (2H, m), 4.06 (2H, q, J= 7.1 HzZ), 2.96 (2H, t, J=6.7
Hz), 2.46-2.30 (2H, m), 2.32 (3H, s), 2.21-2.12 (1H, m), 1.97-1.85 (1H, m), 1.79-
1.65 (2H, m), 1.42 (3H, t, J=7.1 Hz), 1.21 (3H, t, J= 7.2 Hz).
Preparation ¢-51

days



aqueous potassium fluoride (10 nm) was added fol | owed
by stirring for 30 mnutes. This mxture was then
woendsazised with ethyl acetate (3 x 25 nlL) andPCia@B2004/001159
combi ned organic extracts dried (anhydrous nmagnesi um
sul fate), filtered and concentrated,{n 30 vacuo to
afford the crude product as a yeIIOM/0|I To a
solution of the crude residue in dry tetrahydrofuran
(24 nL) was added tetrabutylannonlun1f|uor|de (3 1 nL
of a 1.0M sol ut itez=tpime & : » i ethg
m xture was stirred at mmumttmmmaUMefor16
hours and concentrated under reduced pressure The
residue was purified by flash cg I 20 4/092145
PCT/ 1 B2004/ 001159 - 111 Jogr aphy &% et hyl
acet at e/ hexanes to 10% net Net ()au tate) to
yield the pure al cohol (O. 6137 g, 71 % for 2 steps) as

g \éVh IBte ﬁ ; sol isddiutk %yﬁme@ 480l A rMﬁH) was aﬁ&’é&%ﬁiﬁvﬁ& t§a §§utlon of 6-

2-
of 5-hyd ox;ﬁy G- ’?ﬁfﬁ%ﬁ?ﬁx8r°ﬁ%2°k4z’t99§°xyll‘§%""z!é?vd?ﬁ?ﬁqp?fam" c-48)
and sodi um (h$fr X2 geol) B.nREREo! (A0 nitDat aBwiset terprsrafure. riThe mixture was
acet one ( 40@tirfed)Yor 30 hind@t Ben bvhgdlatsd- ) ThYRSiduANMEGRAMRENRS Vdtween

brom de (24 )

was 10 refl umrgte? chu ?%%é%lngwgm%ﬁwgﬁela@ waorf’amc phase was
ambi ent  t enP@Fhef witesaturgied aquequy sRdium ghieridecnt giad (RnRydrens magnesium
and t he i xsulfate), Gieredcant! edhporatelt toglivia e tidec@rpb@d (@S awhileb 0

m). The cerbbiirdoi@{OAY, Fooetracts were washed with

sat ur ated aqueous sodi um chloride (200 nL), dried

(anhydr ous gﬁg,gg;,}z)ugq,s( f_”at e), filtered and

concentrate to afford the pure product
(31.35 g, 869\VMESCRAGOAMGR 81 (iisd.|JMES iy $:90-7-9@H. m), 7.60 (1H,
(MtH) +. " H MR S 2CD8I1534z), 3@6-718BI3H, mB 623 (1HLd K, = &5 HZ), 4614218, bs), 4.56

H2), 7. 43- 7.1 (Shs i) Loldne 8.5, 2.8
Hzg, 7 312 (i";ﬂ-t(l Ham 29§é21~5t(/ S@HgQQB(S?LI g)) > 45

(3H, s). Preparatlon c-54 s

5- Benzyl oxy- 2- et hyl - pyr i d| n 1&%%%&%%~ 0
a sol ution of 5i%aehyl-pheny 4-4ethoxylros :

157.34 nmmol ) in dry chl oroform (800 rTL) at anbi ent
tenperature, was added 3- or oxyb CI d

(77% max.) (38.7888 g, 1 % eresultlng
m xture ggas stirred for 2 hdlir s-and then guenched
with a solution of sodiumthiosulfate (36.0805

286.5 rmmol P st e bremod 2rip-methdricpheny)- ?&aéf&w&rﬁt%wl -pyrimidine (1.0
m nut es. The, phees @snoetesba@pntetyatbutydRdndnieeBbyaindns (1.8 g, 4.1648

| h ht s in d in
Cﬁ?/g:l \é\/gs( g%mYM) Ehd@ir (t@@r@lpﬂ?:s%h SFdIsH: .ﬁﬂ(& (0%9.63 §M0.2777 mmo)

S
sul fate)y® fi' r“f"é"?‘é%? %ﬁ LSWF\%’@RP"K gﬁyé‘a“’?"i‘?vg Higtopta 150 °C for 2 hours.
afford the dhe cﬁ;ul@gmu@qn_ wapatiowed 49 chebtovambient temperature and saturated

recrystal | i zagekolid SoAsRGR QIR 16 XB) VoS5 died followed by stirring for 30 minutes.
This mixture was then extracted with ethyl acetate (3 x 25 mL) and the combined

NO5 20 To

organic extracts dried (anhydrous magnesium sulfate), filtered and concentrated in
30  vacuo to afford the crude product as a yellow oil.

To a solution of the crude residue in dry tetrahydrofuran (24 mL) was added

tetrabutylammonium fluoride (3.1 mL of a 1.0M solution in tetrahydrofuran). The

resulting mixture was stirred at ambient temperature for 16 hours and concentrated

under reduced pressure. The residue was purified by flash column



30 yield the pure product (33.1597 g, 97% as a white
solid. LRVMS (mz): 216 (MtH) . "H NMR (CDCl 3, 300

wolehir)0928510- 8. 09 (11-1, bm), 7.38-7.34 (5H, mPCTABX04/001159

(1H, d, J =8.7 Hz), 6.87 (1 H dd, J = 8.7, 2.3 Hz),
5.04 (2H, s), 2.43 (3H s). WO 2Q04/092145

PCT/ 1 B2004/ 001159 -112 Preparation c-55

(5- Benzyl oxy pyridin-2- yI) met hanol  OH A sol ution of

5- benzyl gxy- grapkgﬁo%ﬁc\.ftﬁsp ga(? /%e q 16°9 %hag?llgﬁxylg%:dét]éte) to

nmol) in acet

100 C f oYeldte pyrpgees! <°Aﬂ%7e9r 7lf’/ot9r2ﬁg° %faawhﬂﬁé%'ﬁ

t enper at LRMS (n¥He3e@aed)f on m xture was poured into
ethyl acetate (50 niL), wash atur at ed aqueous
sodi u%‘n bi car bonate (50 m_g %&% agueous sodi um
chlortde (50 ni), dried? 5 Ethys ium sul fate),
filtered, and concentrated in va o afford the
crude acetate. 10 To the cruge ighwe in methanol (45
m.) was added potassium car% (2.1784 g, 15.7719
mmol ) and the solution allowed to stir at anbient

t enper at w e sbigfion1dd 5-HYErd%y2-methEbyRdRCRD QN18B28T UmMoNARd sodium

oured i
5n der re Igg '@)qugigé EQOV%Q# mg rH%?thqeq%’b' rﬁL) arvoe\m?é/rggo mL) was
ext r act e%f’dﬁﬁ’ PR RrpMmide 26 Mky 2019944 ’?IPP')nLYh%FFd“‘W}Qem‘Xt“'e was
combittedreduxgd fir d6 ddrs acd siloded ®to¢ian byblerd tsnpkfature. The acetone

magnesi U\%ssﬂélnﬁ%%) vaclid Lﬁdﬁlﬁ@ﬁpxtu@%ré‘c@a%ﬂ*e{h?lta%éiatle'?3 x 150 mL).
vacuo to_afford

o | i edTHy CPER ety BN PHEREh SR sodum
20% et ¢hande (280 M) darseriydrpustreagpesiinsuffe. fiianed ard contrnirated
(0.5719 gva&,z% 5fﬁfd tﬁél\ﬂlréﬁr&ﬂ&)(maﬂi gaseMas beorafjeiol. LRNVS
(mz)15 )*H NMR ( CDCl 3, 300 I\/Hz) 831

(1H STQM 44-7.31 (5H n% 5

J = 8 7, @N%R#E?C's ?O‘WH{ 812 (14, d.y/ =2.8Hz). 1&3;7 15<5'EE1'“)(EFLP (1H,
S), 4.69dq,2H8.52.8 H2PV ptHad,iVa8. 5d-4256 06 (2H, s), 2.47 (3H, s).

2- Met hyl - 5-[ 2- (5- met hyl - 2- phegulatghxasuo! - 4-yl ) - et hoxyl -
pyridine 1-oxide N 0%25 0, a8 29! ution of

2- et hyl - 5- [ 2- (5- met hy=22SREFDPOGRUTOELRES ) _ ot hoxy] -
pyridine (6.7973 g, 23.0917 mmol -~Ng-dry chl orof orm
(140 nlL), at anbient ten‘perature,gdded

3-chl or oper oxybenzoi ¢ aci %0Tax?) Q7.7629 g,

34.6376 mml ). The resul m xture was stirred for

2 ho#Ps and then quenched with a solution of 30 sodium
thiosulfate (4.3621 g, 34.6376 mol) in water (25 nl)

and stirmwed &dutiodof 5befdybBs-methyepyiting 51.35e4, €153 8P andied dry

and the gﬁk%gfgﬂmc %loé‘ﬁ]‘?_g Y"gﬁﬁl M E{Aw\‘ﬂ% a&d?,g 3 cmgl)ogeroxybenzosc

saturate anh
magnesi uATS (i ) (38.78p% 9. %&74%0% JHE BT jes stived for
vacu@st o2abdroradd theequenched withr shiution of $tdien thiabulfaty ¢461080¢ g, 286.5

oi | mmol) in water (500 mL) and stirred for 15 minutes. The phases were separated

and the organic layer washed with water (500 mL), saturated sodium chioride (500

mL), dried (anhydrous magnesium sulfate), filtered and concentrated in vacuo to

afford the crude product. The residue was recrystallized from acetone/hexanes to
30 yield the pure product (33.1597 g, 97%) as a white solid.

LRMS (m/z): 216 (M+H)".

'H NMR (CDCls, 300 MHz): 8.10-8.09 (1H, bm), 7.38-7.34 (5H, m), 7.10 (1H, d, J

= 8.7 Hz), 6.87 (1H, dd, J = 8.7, 2.3 Hz), 5.04 (2H, s), 2.43 (3H, s).



(7.0689 g, 98% was used without further purification.

WO 2004/ 092145 PCT/ |1 B2004/ 001159 -113- LRMS (nfz):
WO2bhd4/qobls) . ' H NVR (CDCI 3, 300 MHz): 8.06 (1HCTAB20d3/001159

2.3 Hz), 7.96-7.93 (2H, m, 7.41-7.39 (3H, nm, 7.10

(1 H d, J =289 H), 6.85 (1-Hf2dd, J = 8.8, 2.4 Hz),

4.23 (2H, t, J =6.6 Hz), 2.95 (2H, t, J = 6.6 Hz),

2.43 (3H, s), 2.35 (3H, s). 5 Preparation c-57

f5-f2-(5- Met hyl - 2- phenyl - oxggolaigi &89 - et hoxyl - gyri di n-

2-yi methanol O jlol o ol 'qn of

2-net hyl -5-[ 2- (5-net h 22y ) - et hoxy] -

pyridine 1-oxide (3.5979 g, 11. gaol ) in acetic

anhydride (17.5 nL) was heqted 00 Cfor 10 30

m nutes. After cooling to nt tenperature, the

reaction mxture was poured into ethyl acetate (150

m), wagiseuitionof bbaeitityat mehyReyreindIS oAb by, Bieay ,Iaalrsn[f,h Bcetic

(150 s oy a8 S0l ROC m@.\@g 4 el alg Tordoient

dried ( nes; um sul

concent ? ‘}éﬁmﬁ t'\?afﬁ?fgml Xty RS doyrpibinte etiwlcacsiatet (5Q é"-) wghed
t he cr uddh satgiaigd @qisqusrsadiuantidarbpdaO (SAin)L) veasiraaidegeous sodium

pot assi ummr@mgt &he&@an@mﬁmﬁg Khsiuft Bulfdef, HIEFR4 )an@%céﬂgted
sol uti oqﬂg qv\gg)"}tﬁ gr”derﬁcg?'ﬁ“re ient tenperature for

16 ho was poured into water
( 1sd°rrL)T° éfﬁd:fqdh eesigpgya methangl @imbwesirdrsipolaesiune extbonate (2.1784
pressur @, 1571789 mesy land g soRBdnCHIEN4AAS st et bABiER derfetdiure for 16

ethyl a6, atTﬁe (’géct’r’onlrﬁQtufgL\)/asa&qreE Ro %EF éberq YL Brganic
extracts dri % r ous nesi um s {
filteref XA ‘g””tf’ %%?? BEEye; H%?/ﬁéﬂ'ﬁ‘gt’%s'd&F ap Gx"laﬁ‘éd with ethy!
crude peesiatet(3 60 Thie argls thduembined prgenif i extadsy dfiddagdnhydrous
C 0|t ﬂlfm ;ﬁhb%ﬁh@ﬂlfa@d? Weré@?m&on@ﬁ@t@tlﬁv&% td Q\%rd the crude product.
met hano 0
(1.52 ,T‘-g%%ycj#e %@ ?uﬁ({d Ia)é}éscolgmn Erloglag?%rﬁﬁyv\;%faws to 20%
mel ting %&arqﬂethtmt@m >23'd thsmze gleghpl)(©.5719 9, RURO(EDSEBS) as a
300 MHzwhiteBso?2 (1 H, d, J = 2.5 Hz), 7.97- 7 94 (2H,
m), 742Rmsi gﬁs(mm n, 720(1H dd, :85 2.6
v [

(2H20 1!%NK/I 4 |1_|§901M5z)ggz Elﬁ,)dtl 2§ Hz) 64‘3’7#&55“ ), g—;z7(1H
(3H s) dd. Pl P §tHzb . 1¢ (1513d, 5l-(8€ﬁ1'ﬂzmﬁdmf-hy)ll}652€2ﬂ s).

2- (5-net hyl - 2- phenyl -1 3- omg_a}ataq-d/és) et hoxy] pyrl di ne

JV\IIasYagd el(;' tO2 wleth 1=5- ?Jn),(th |-2- ndme1 or;ggte)l )

phenyl - 1, 3- oxazol - 4 yI ho yr| d| I )rret hanol
(Preparation 26) W mml
di chl or omet hane (30 my~and NN, N«di ‘G or mani de (3

rTL) t 0 C The mxture was vvarmsdto anbi ent

tenperature and stirred for 1 hour then
To a solution of 2-methyl-5-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pyridine

(6.7973 g, 23.0917 mmol) in dry chloroform (140 mL), at ambient temperature, was
added 3-chloroperoxybenzoic acid (77% max.) (7.7629 g, 34.6376 mmol). The
resulting mixture was stirred for 2 hours and then quenched with a solution of
30  sodium thiosulfate (4.3621 g, 34.6376 mmol) in water (25 mL) and stirred for 15
minutes. The phases were separated and the organic layer washed with water (50

mL), saturated sodium chloride (50 mL), dried (anhydrous magnesium sulfate),
filtered and concentrated in vacuo to afford the crude product. This pale yellow oil
(7.0689 g, 98%) was used without further purification.



evaporated. The residue was partitioned between

saturated aqueous sodi um 35 bi carbonate and et hyl
woaocer@rs The organi ¢ phase was washed wi th saCxnmB2ed001159

WD 2004/ 092145 PCT/ 1 B2004/ 001159 -114 aqueous sodi um

chloride and dried (anhydrous nagngsjum sul fate),

filtered and evaporated to give the title conpound as

a white crystall|ne solid (1.01 g, 100%. LRWVs (nf2z):

329 (MrH)'. "H NWR (CDCI 3, 300 MHz) 8.12 (1 H, d, J =

2.5 Hz), 7.%BMS (e oMY, 7.60 (1 H 5 dd, J = 2.5,

8.5 Hz), 7.4BNWMRITOCIZMH00 MHz): B.0621H, &, szHz}h%ﬁgé(zHZu}m) 7.41-7.39

4.57 (2H, t’(3H]m§7610 1H 'a'zgzaﬁléygség{"H &) u= gggg?ﬁz%w%{j(mu 6.6

g’repgr gt |H(Z))n gﬁf‘o‘é 8S Hakrd ??’lr‘"g e?r:i?d *E)y“’ gener al

procedur® for Preparation c-58 RibaRfionmg-5102145

PCT/ | B2004/ 001158-[2-ls1¥etil-2.phéhyiRxadc4-tf énoxyTlo MR- IMB-methanol
(mz) (LRor HR) ¢-59 NCI for LR~ NO N +

Cl for LR c-60 p N 234 ( e for g 81 N 3("
. N 329 (M+I—I)+(CDCIS 30 )N M s), Nc-62
N O jNf- 7.40 (3H, for LR

s), 4.61 ( 4'4 soMon oéz-ggth(@,;qz (Et—metgyl- p@g@j oe(q\apkﬁ-y\l)-ethoxy]ﬁzr)dme 1-oxide
2.35 (3H, s)X3.4$97p gCl1.518€DGM3I) ind&ticlhinytide (T7.5 bt )fwabhebtddtat 100 °C for
for LR 1 630 irte. Ater fdnink -tggmsigrlflten'glratu%' f Feth%gn‘We was poured
(MeH (2R )18 (2H S e e

Preparatio n ntd %t yl ‘acetate (150 niL), washed with saturated ‘aqueous sodium bicarbonate
5- (i odomet h{15p- pLY Zaumtede aqugpus? seskuem ghloride 3¢16X )l ddedy [anhydrous
) et hoxy!| pvr inthigisium/shifate), ittered, Andconcebtrdted¥h (chb 18 af8lihe Blude acetate.

i odide (0.7 %}ﬁi %ﬁi e@ ee 91 Ingth9n<7§?JZUtﬁiL?nwagfadded potassium carbonate

5- (chloronet
nmet hyl - A phéq‘l 42545 gy angd tg)? 3%{'?{&[‘9\7@}}9 stif ptrambient temperature for

(Prepar ati or6 agyrs. (l'heG@ﬂ:tug'g mRtuteOvasipowrkq intorwahe @150 1meL) @hd the organic

m) and the réﬂ%&@ﬁr@emcm%@reatwé ?egljlﬁ% rgs@d'ue %/gs extracted with ethy!
m nutes, cQol

suspended i A eée(‘ﬁ)f a?:et é"?é a%%%"ef Fi é‘re%d"gaf"ﬁr%‘fﬁ@‘llﬁ 4g5ia pnhydrous
of silica g&aInepiy@ shifate), filigred, prescopseaipiedain eatud to atfird the tiude product.
title caopounerestile as Hurife Hymyslcédﬁﬁrtnadhtdnﬁ@gémyl (dth% hadtate to 10%
a3 Ui & e R B SRR o e

pale yellow low melting solid

LRMS (m/z): 311 (M+H)".

'H NMR (CDCls, 300 MH2): 8.22 (1H, d, J = 2.5 Hz), 7.97-7.94 (2H, m), 7.42-7.38

25 (3H, m), 7.20 (1H, dd, J = 8.5, 2.6 Hz), 7.15 (1H, d, J = 8.7 Hz), 4.67 (2H, s), 4.28
(2H, 1, J=6.7 Hz), 2.98 (2H, t, J= 6.7 Hz), 2.37 (3H, s).
Preparation ¢-58
5-(chloromethyl)-2-[2-(5-methyl-2-phenyl-1,3-0xazol-4-y))ethoxy]pyridine

O~I L

30  Oxalyl chloride (0.30 mL., 3.44 mmol) was added to a solution of {6-[2-(5-methyl-2-
phenyl-1,3-oxazol-4-yl)ethoxylpyridin-3-yl}methanol (Preparation 26) (0.97 g, 3.13
mmol) in dichloromethane (30 mL) and N N-dimethyl formamide (3 mL) at 0 °C.
The mixture was warmed to ambient temperature and stirred for 1 hour then

evaporated. The residue was partitioned between saturated aqueous sodium
35  Dbicarbonate and ethyl acetate. The organic phase was washed with saturated



116 Preparations c-65 to c-69 Preparations c-65 to
c-69 were prepared by general procedure for

WORvep@essi on c-64 Prep # Structure 1 H NVR MBCInB2004/001159
(LRor HR) for LR c-65 N oN 422 (MH), f~ 1 for LR
c-66 O326 (MMH)+ o | i i c-6A14er LR N o N 421
(MtH)+ JA for LR c¢c-68 N o N 422 (MH)+ (CDCl 3i 400
MHz):. 7.76 | 7.66 (3H, m), 7.49-7.32 for LR c-69
(6H n) ’an€0g54S(7d'lulf$C|’(|£l am "”‘7’8 (%h %u'gbmagnésiu%ss&g“ ff?e?'e’d and

t
' Oe- | 2 Yasdtseis '942%?){4@ﬁweorn%asm%ma"wf@&dﬁbwa i
di n- 3- yRMSdmizy B2¢gerHpbut ane carboxylate / 0 NI |
ON SOdI*H'th{rb(lc@hthWH}WsSﬂzkm dan o6 He379sbs @IH ), ]7'\90 (1H,

sol utd on, i t f

dropvvl se t‘g— ?aer)tf ﬁ&ﬁ@? %6078)5cl obutgﬁﬁé&g 7e%”4t1“’ 6.8
m., 3. O*ﬂh65ﬁﬁﬁ1f)?ﬂ7@HHydTEQ§@t%@?@Hy%rofuran (5 L)

at -60 C. The m xture waPréhiatidnee58 @rc-68 hour and t hen

a sol utigh, a&tions ¢-59 to c-:63 were prepared b i

5- (i odonet hy y P
2004/ 092145 PCT/ 1 B2004/ 001159 117 yI)ethoxy]pyrldlne
(Preparation 28) (0.271 g, 0.64 mml) in anhydrous
tetrahydrofuran (4 nL) was added dropw se. The
resulting mxture was stirred at - 60 C for 1 hour

t hen quenched wi th saturated aqueous ammoni um chl ori de
and warnmed to anbient tenperature. The m xture was
extracted with ethyl acetate and 5 the organi c phase
dried (anhydrous magnesium sul fate), filtered and
evaporated to afford a 1:1 mxture of the title
compound and di nmer (0.160 g) which was used directly
in the subsequent step.
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( MEH) +.

Preparation c-71 10

et hyl 2- (f 6-f 2- (5- net hyl - 2- phenyl - 1. 3- oxazol - 4-yl ) et hox

woviopwod2din- 3- yl } net hyl ) t et rahydr of ur an- 2- car rcayiBaoo/001159
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14.3 Hz), 2.35 (3H,

(CDCl 3i

gHRn},jﬁzﬁ.zb [
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38 SBH,
u (PR
1382-{MirH)"

16.9 H),

S),

10

.63 (4H, m,
Preparation c-64

1.23 (3H,

t, J

5-(iodomethyl)-2-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)ethoxy]pyridine

O£

Sodium iodide (0.750 g) was added to a solution of 5-(chloromethyl)-2-[2-(5-
methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridine (Preparation 27) (0.680 g, 2.10
mmol) in acetone (5 mL) and the mixture was heated at reflux for 30 minutes,
cooled and evaporated. The residue was suspended in ethyl acetate and filtered
through a pad of silica gel. The filtrate was evaporated to give the title compound

as a yellow crystalline solid that was used directly in subsequent reactions.
LRMS (m/z): 421 (M+H)".




(CDCI3, 300 MHz): 8.27 (1 H d, J =2.3 H), 7.42- 0
7.32 (5H, m, 7.20-7.13 (2H, m, 5.06 (2H, s), 4.13 p
wOo(2b4/093145) = 13.9 Hz), 3.33 (1 H d, J = 13. 9 Pda)iB2doan01159
LR Nc-73 ~3.14 (1 H, d, J = 13.91lz), 2.64-2.55 (1
H m, 2.27- (~+H' 20 (1 H m, 1.89-1.63 (4H, m,
1.24 (3H, t, J = 13.9 Hz) (CDC|3i 300 MHz): 8.27 (1 H,

d,J—26Hz) for 9 (5H, m, 7.16 (1 H,
dd, J = 8.7, thegifaty 3074I0-N08(1H
n, 5.06 (2B % fiong -6 tore wmmwmw
(2H, s),| 1.40 ( H s)_ (MrH)y (Y(CDCI 400 MHz] 7 Budtmn/
(1 H d| Fee®H |3 H) Stycturg for R 3”("1""*?1 dd, 1J = &"H;
8.3, 2.5 Hz) 436 (1 H_ dd. 1ng 0.8 289 ¢ 7835
Hz), 3.69 (3H |s), 3.27 (3H, s)| 2.99 (1 H d, § = +
Br' N 10 [13.9 Hz), 2.87 (1 H, d, |J = 13.9 Hz), 1|33
(3H, s) (MR} |(€D=3 4001 8.17 (1 H, d, J = Jo3R
Hz), 7. QaN%EaH, dd,” J _I?QNEE 9|Hz), 7.43-7.38 (3H422(M+H)"
m, 7.12 (1 H.Qd, J = 8. ), 1.09 (1 H dd, J|= 8.6,
2.8 Hz),l for LR 24 (2H, t J =16.7 Hz). 4.15 (2H,_ q,
J=7.2H), c-{76 r, ~ 451 1.88-3.84 (1L H, m, |3.64
(1 H dt|, J =11.6 3.3 MiH)+ 07 (2H, s)/| 2.96
(2H, t, J =_6.6 NH, 8), .22-2.18 (1H| m),frLR
1.52-1.36 (8% w@%ﬁ (3H, t, | V= 7.1 Hz) (CDI 3326 (M+H)'
300 M)} 8.0 s), 7.91-8/01 (3H, m, 34-7.45
(3H, n),| 4.48-4.64 (2H, n), 3.84-4.24 for LR c- 77 i
(24, m,[32Z (T H d, J = I5.0[FZ), 3. 1T (L H [d, J =
438 o N 15.0 Hz), 2.91-3.03 (1|H, m), 2.31-2.35 (1 H,

) + g

m, (MH+ 1. 5@%%. 1.24 (3H, t, J =|6.6 forLR
Hz) WO 2004f092145/P /oq1159 119 (CDCI3, 390m+hy
7.92 (2H, d, J =for LR .1

MHz): 7.96 (1 H, m, Hz),
7.41 (4H nm, €.63 (1 H d, J = 8 5 HZ) (ol 78 O(Np'
.52 (2H, t5—3F= 68 Hz)—3—76 "[\.I_I, $) 330 3H—
411 93 |(4H, mj, 2.33 (3H, s), 1.33 (3H, s) (MH)"’
o) Ne~) for LR
c-68 O—QN(/\O/[N 422 (M+H)*

(CDC\3, 400 MHz):, 7.76-

' | 7.66 (3H, m), 7.49-7.32 for LR
(o]

c-69 ©/\ (6H, m), 7.24-7.18 (2H, m),| 375 (M+H)"
5.18 (2H, s), 4.63 (2H, s)

Preparation ¢-70
5 Ethyl 1-({6-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)ethoxy]pyridin-3-
yl}methyl)cyclobutane carboxylate

o)
O NS O/\
N 0" "N

Sodium (bis)trimethylsilyl amide (3.0 mL of a 1M solution in tetrahydrofuran, 3.0

mmol) was added dropwise to a solution of ethyl cyclobutanoate (0.41 mL, 3.0
10 mmol) in anhydrous tetrahydrofuran (5 mL) at -60 °C. The mixture was stirred for
1 hour and then a solution of 5-(iodomethyl)-2-[2-(5-methyl-2-phenyl-1,3-oxazol-4-



(CDCl 3, 400 MHz): 7.69 (1 H d, J =9.3 Hz), 7.64 62
(2H, m, 7.49-7.48 (2H, m, 7.42-7.32 (4H, for R c¢-79
WQ 2004/021457. 18 (2H, m), 5.17 (2H, s), 4.24-4. 182208301159
), 3.96-3.86 (2H, m, 3.33 (1 H¥MM, J = 13.6 Hz),
(MtH)+ 3.13 (1 H d, J = 13.8 Hz), 2.32-2.20 (1 H,

m, 2.03 1.89 (3H, m, 1.19 (3H, t, J = 7.1 Hz)

Pr epar at jiefoxytpHine2- @‘r@ﬁ%ugﬁ (bggp mt 8Ylo)RY kiridiy NR gﬂhydrous

Br [

eq.) ms@g%g&gﬁ@g@ ’%' Q%Heg gros “]n%l g u"hné m'%urg W@? ﬂVFd at-
pyri di ne®Y %00 h“ﬂ‘bfhe“ F“el‘8he§ with sgfuraigd 7 q”e?‘l'?ea“i'm‘fﬂi'% ¢iépride and
cl unped warged fae@mbiantdentrieeatund. Xthe mixturdsastestzdcrd with ethfi Acetate and

ggg: g&g: foe or rthBhQse'Sdn’@b RibyRRus Rbgredint SlirRg), ﬁter«?d a;llé Qvaporated to

col or Wl?%% "@ég‘ VbrFl?f Y\a?\'t'e WWH%&%&;’Q‘VX‘% 3&»«“@8% used
t hi s sangirestyptbe subegaeent eier-appr oxi mately 10 2.5 hours

at whi chLRMB (iz)i421 wasytool ed to room tenperature. The

m xture was cool ed further ees C whereupon
saturated sodi um bi car bonat gl argtloq _95 -
cautlcbusly (ht 642 RS '1' g ‘- sl:volthacta
| ess vi gorous, s bty
foam ng subsi ded. Soli d SOdI um b| car bonat e was then
carefully added to achieve 0 Ilge m xture
was extracted with e acet Ite the or gani c

| ayer was washed with bri ﬁb ndodrN ed er anhydrous

magnesi Usadri bakmet@emsmﬁs@m% & Mﬂmoﬁ [ z@ﬂ?&‘n%@hén 3.18
dar k SO|Id Thi ter

amount of' S ad droF‘?"fe g fﬂm 03 %V'&tgﬁaé‘yggfﬂra%%aite% 458 g,
over 'a g# %Ir"éﬁt) '%P"*Udfousl@@afwfe‘v'ﬁyl(“ gekotatd® Cn Fhexabros was
to aff ordmbdn @ort 45t MBUEO PO URE a 36utdn A |5QioYerhdtomL2S D 5-Hethyl-2-
(5.57 -

400 MHz) ph%ﬁy@,é& og%o h?%@rgn %we arati j)hl W ./an rgmol) in
( 1H d, 3n ydng of an4(6 nv.t agjiedﬂr@wgp.air heorﬁsu.{l}mg Tlxture was

et hyl 2- $tirred at -50 °C for 1.5 hours then quenched with saturated aqueous ammonium

(6-bpg rmawnuéd By 3armtaa R Lhbidnk tipeinedr BfeUnRitre2n 50608064 with
ate WO ZQQ

PCTL 182004/ 00
solution 0 et?% °'§1%"°§’9o udga%}%ygrg?som?apfs'%%s‘?}g@ é&red
mol , 9.30 egap°1afes* equ )es'd%mw"fteé by f%sh gelgne syoraategrapiiHi25 %
(90 nm) m«.;%aadﬂeaietdrempmnwtoaﬂesmwﬁﬂeanmﬁun&aé\/b cdidriesy diiD.250
d||sopro§) de (529 nmmol, 1.5 eq.) in a mxture of
5 he ane enzene. The enol ate was allowed to
for %YH (’7{5 Q\? *he

'H NMR (CDCls, 300 MHz) 7.95 (3H, m), 7.51 (1H, dd, J = 2.5, 8.5 Hz), 7.43-7.36

(3H, m), 6.61 (1H, d, J = 8.5 Hz), 4.51 (2H, t, J = 6.8 Hz), 4.29-4.18 (1H, m), 413

(2H, q, J = 7.2 Hz), 3.95-3.82 (2H, m), 3.10 (1H, d, J = 14.1 Hz), 2.95 (2H,t, J= 6.8

Hz), 2.86 (1H, d, J = 14.1 Hz), 2.31 (3H, s), 2.26-2.20 (1H, m), 1.92-1.77 (2H, m),
30 1.70-1.61 (1H, m), 1.21 (3H, t, J = 7.2 Hz).

Preparations c-72 to ¢c-79
Preparations ¢-72 to ¢-79 were prepared by general procedure for Preparation ¢-

71.

MS (m/z)

Prep # [Structure "H NMR
oo (LR or




same | ow tenperature whereupon a sol ution of

2-brono-5- (brononet hyl ) pyridine (35.3 mmol, 8.85 g,
wd2M4/e221)5 i n THE was added dropwi se. The reactPONIB2OGH001159
allowed to warmslowy to room t%nperature overnight.
The reaction was quenched with saturated anmoni um
chloride. The m xture was extracted with 10 et hyl
aceffate and the orgafiic extract was washed W T brT iR,
The organi c layer was dri ed over anhydrous magnesi um

sutfrate—and—concent+ i )/ How
oil.| This crude pr Odl c?d %bm 38(3'-' él%?g?éog tage

65i |over a gradient 6P 7454%%863'95“ AVt et e i|n
h_%a o afi A @r\( Ismﬂqu?QBz)?mggqss?(s%m) 1RVE:
ROy e WA o
S - .
~"3l85 (2 H m 3.05( §‘i1‘4¥ﬁl||j35%"b ie ig% (L H,
m 2.38 - 2.47 (1 H >@9111@34Hn210@(§'3t+4 T HD, 09 (3
H, t, J=7.0 Hz) Ffrepgcmls Q0D MHZ}28.24 1H, d, J = 2.3 Hz), 7.42-

I boxyl

Condont 1 at pan Qh'ﬁz?ﬁ* “‘g IR T A
adde uiNg®r bus| §2 L?‘ssﬁé%ldoﬁ‘ 519 Why dr oys
magr um sul fate (3 31198-17ng BR1HZL 328-2A%01H. mi),2.27-

di chl or omet hane (250 proo)1H, ke 881165 Wie myaS433H, § yed e ranll
15 minutes, after V\,h|1glaH2g cycl opr opanecar boxyl i ¢ |aci d

(B 62. 7832 nmol ) met hyl - propan-2-ol (30 | ni,

: g
i gift ﬁ?sa%gﬁféﬁ L0 T U T ERREE T

houris. The NEaxsy Pon Ifi2RRUt @ el§ (tHhéh JGfeheRed). hil4-h
&4t yrayed wlieous sogmmmmardaqmah)ea?ﬂ@a $71930am4|
)

ate had (M+H)*

stirred until all the, ,np y!
di sgol ved. The phases were separ a(t§ cfs and the organic
A

36—phase vva_ahcd it h_wvou.cl (F00—")———=satur tat-ed
aqugous sodi umeghl or ideci, 36mnd)) 8.14 AH] € =(BHYY dry@uUS

OUER
LosdTT GNP ﬁﬁa)r/e b G838 EETSERM AL da“’*”?%‘a "

B9

a ccé i d. "'FI)-I%?Q %7( ) 2083 4 5 (@b

S) 93-'0. 86 (3H, 1,3.9@12)7980(1713d V2H3.91R), 1\35)(3H s)

2004/ 092145 PCT/1B2004/ 001159 121 Preparation c-/83

1-T§- (2- (5- Vet hyl - 2- [iBeCly HOTMiaz 081 2 ] 9, JeT2rsoHey 7-9pYr |

?I n; 35y|t rrFt hvlt ) - cycl(gpm@pmeﬁa@bewhs 8. 3@@;@?) 742 |

ent|- butyl ester o oL ytion o

di i Jopropyl am ne (0. llH r?LJ %H gg'\%&n&&% 1§ 13§r2y8H 2), for LR

tetr @_{ %042 %H Ldf 8 He).drid st an/ wt #iddpher g

67° Qifgen addeckskauaayiH, im),BieamH, @t, 38 11.613.2H2) 4 .

2.5M solution in heX<5rbe,§2H O, 954 BHTPL Y 6 1115 26 BRULL i (Mg

sol ytion was stirred T N o L
2.22-2.18 (1H, m), 1.52-1.36 (5H, m), 1.20 (3H, t,

U =7.1Hz)

(CDCl,, 300 MHz); 8.09 (1H, s), 7.91-8.01 (3H, m),

7.34-7.45 (3H, m), 4.48-4.64 (2H, m), 3.84-4.24 | for LR

o] Ny ~ = =

77 @"‘NLOENJ%ﬁO (2H, m), 3.22 (1H, d, J=15.0 Hz), 3.11 (1H, d, J 438 +
15.0 Hz), 2.91-3.03 (1H, m), 2.31-2.35 (1H, m), | (M+H)

1.65-2.30 (2H, m), 1.24 (3H, t, J = 6.6 Hz)




for 30 mnutes and then cooled to -50 C. To this was

added a solution of cycl opropanecarboxylic acid
wotwo4/69usyl ester (0.1269 g, 0.8924 nmol) in adCH/1BO004/001159

tetrahydrofuran (1 nL) and stirringieas continued for

2 hours. A solution of 5-

i odonet hyl - 2- [2 (5- et hyI 2- phenyl - oxazol - 4-yl ) - et hoxy

] - pyridime < 0-25—¢— 0594 9—rme )ty

telt rahyHr of ur an ((jl]c mL) d1hson m&ﬁewlgd(ﬁapngj £62 @Rdq, tﬁ;ef R

sollutioph stirre om a I u Lhe r on or

vod e by £ Gd I"sz? 1§Hhuﬂ) 682 (1l c?./ %ascwi o
amoni uprthlFor i eV ( 2 S2 4 ‘ekt?é&‘i‘ewwwrﬁ)&ww ™ )"
acﬁ*t atel (3 15 x 25 rrL). R (4tiomb R AR @HOY) gIs%i(@H.8xt ract s
werle then dried (anhydrous magnesium sul fate),
filjtered and concent r at eCOqk, 4Ed): t7694TH, dr = 8.Beiz)CT 6k e
praduct ?ndd rerr]?: ni Eg Sk @5 i2Hng), VQQV@@@H%??E@?%Q He, o LR
wasg pur|fied b agh_co exanes | for
to pré) |wphexqu%-7 15( g] gq% *418 (2H, 391
(0./0827 @L 32%, parti aP’I))Sgéérﬁﬁé?M mat8d (. o st3frHzpd MHY
i odi de, | as a pal e yel | ow33sl1iHgg, J203BIRM$2(32¢20 (1H4R8H 2.03- (M+H)

(I\/Hr|—|)+ Preparation c- 84 ng“mﬁﬂg@_{(@\, §1g‘g)th

yl - 2-phenyl -1.3-th iazolt tha [nvrld
yl)nethyl)tetrah yd r of ur an- 2- carboxyl ate 0 N 25 To
an argon-purged sol ution of thereparativppoi di ne (0. 636

mol) in toluene (12 ) o uRs,RI@RMoREhNIBEHAME (' 1)
acetate (11.4 ng, 0.0508 mmol) and racem c-Z2-(di-t-

but yl phosphi no) -1, 1' - bi napht hyl (253 , 0.0636
nmol ). The activated conpl ex | oned to form over
approxi mately ten mnutes, at whi ¢ poi nt cesi um 30

car bonat%® (Zhbaphetpus 1fib2>7hid¢nfooq mgopld 2T-h@, 2P a0 pvas stided carefully to 2-
al cohol (0. &fo-SARkgxyM&kye pyrﬁﬂﬂe(@OOTrﬁﬁoI”VXQ l{;r 8.0M8§). The pyridine

Tga& g d L 8 ur &xﬁn%ﬁ %gthg’rtalng [hg Qn )a}re wyﬁ heate? W%B %&Fﬂree %nhm 5 minutes

t enper at ur e*'&HES P‘I>t bﬁoé'ﬂgrﬁ?ﬁ%ﬁ’@ﬁ“”ﬁ“'ﬁ wes ﬁen tagq yaspdarkriecolor with
filter pad gwmsveietehethenhittire Madstiarkd spuias sanefterielatire for approximately

acet at eq@n r I

conbi ne<13I agzds Igglg;%pm%gﬁg&m ﬁ}n‘%\%ggﬁ%cr b &5:#{1/%%5%81/ 055614%(“6 vas
PCT/ | B2004/ B8'1 8" PLL ¢Rofsen§ Wrerayran &atyated sqdjupicarbonate was added
purified byvefy easticusih (ighivt exgtherpisl), Asfoamirgcbevantehlesst vigorous, ice was
further PUré'cfdédl&tth@ﬁlixlafeaﬁalrfaérﬂli%bﬁdea5 SbRY $uitd bicarbonate was then
Preparat | On&re?%lgédée% & a&éﬁqu\?[f?’ll Lepar gl% Xtu%rvga%eed rac?e% with ethyl

anal ogous t r epar
Pr epar af? ornP%test ?f\ﬁé?wéam%amawsaihﬁ? 2’)“‘ brinerang) (driggyver anhydrous
c- 85 ( DVBOwatfdesidrl) Qulfstdz )Cohcantratéd i vitud 26) affokd-&park sbliidN This material

was dissolved in a minimal amount of DCM and purified using a Biotage Sp4 65i
over a gradient of 0 — 100 % ethyl acetate in hexanes to afford the title compound
as a pale yellow solid (5.57 g, 44%).

20 LRMS: 252 (M+H)".
'H NMR (DMSO-ds, 400 MHz); 8.39 (1H, s) 7.59 (1H,d, J=8.5 Hz) 748 (1H,d, J
= 8.5 H2) 4.46 (2H, s)

Preparation ¢-81
ethyl 2-[(6-bromopyridin-3-y)methylltetrahydrofuran-2-carboxylate




Oc-861 OOH ~~O N c-87 I 1 OCH ON<c-8 \ I |
~ off O N Preparation c-89

wo2e¢4imverss- but yl (di phenyl ) sil vl oxy}-2- (i odonmetroyhBpmps/na 159
ine +--si.0 1l i Ni |I 10 To a st%tion of
2- brononet hyl -5-(tert-butyl -di phenyl -sil anyl oxy)-pyrid
ine (Schow, S. R ; Quinn Dedoy, S.; Wck, M M;
Kerwar, S. S. J. Og. @Gem 1994, 59, 6850- 6852)
(1.2692 g, 2.9763 |n\\cetone (15 nL) was added
sodi um i odi de 00 579526 mml ) and the
resul ti ng helgerogg S mxture stirred for 3 hours
at anbient tenperature. The reaction m xture was
concent r dPAGOFIPNPhetb terehvdiplyrapRcapeyigle P hymrelsy- Hue 1.5 ea.)
di | ut ed wpdléd tet-T8/degrreeC ot TeiF ((S0mUyiaps adued dvapieech stlutibh of 2 M

- wa: ﬁr g aa.umxsopﬂaﬁama@sabmoay%q Was nfikddrd BT Was hed
W a r
and szst uﬁ'a‘t’ a"d” é" g E’gnzg?)edl ﬂ?‘ne'f o‘%ﬁil F"g’t ghﬁg& "Rgope hzﬁﬁ atthe
WO 2004/ 09'21@5( tquﬂaemme/uemalwﬂonloz%b@mr(hremoraquweusme
| ayers wgses @bl @183 @ d.owh ) it TEF higd acasedragvise( IKSRatto) was
and the CaQMdWar@ sggrwh&ro@r%%%ga(gre%%rﬁ@l ( X%E St\ias

magnesi um sul fat e trat

vacuo t o HFFEBFHVPisatuialet gRMpRIEY eiiqride. THE Miise WEFee%d with
puri f10ed eyl acktateshd tbe brganic exhachwest veghegiptity biidee Tasnegarticdayer

0;)/0 ?Bh);!zwﬁ@ﬁéd@v&/ ah ﬂ)ﬂ?n%%gntegurﬁ( klﬁatg afd %nféﬂ{rﬁecy iR Vhc@¥4o yield a
oi S uns
concentraf '9’3' n°q a.r@cl!s °r¥%€§°(\‘i\gggﬁ%ugged RAEiage §P4 i by PY&f/gsgradient of
(m z): 475% %Rk ethyl goptalsdn hexansp toaffard agelhgr oil (8 70 g, 78%).
t et r ahydrn&ist aas-@+yar boxyl ate 0 CYAO\ 10 To a

sol utjson of tetrahydrofuran 2-car boxyl [ c aci d (20 g,

172. 2356 ,mmol ous et hano

h
added conE’éW'% SR“E%P %‘*Bf‘alou'\’“i"{? &¢id e Zfé 79 (gfﬁ'em) 3.94 2 H, q,
resul ti ng/=mP X & -BhS (ZHi mradd -at11(efl | r)2.91612.91 §1 Hoor2s38 - 2.47

and then @hl myvesh 1209¢09] m)t1s (B _ND Hpeper at ure. To

Ej:ﬁlefhé//\?s added water (100 nLgreaarrlamc_E{ acted wth

Cyclopropanecarboxylic acid ferf-butyl ester

ot
A

Concentrated sulfuric acid (3.45 mL, 62.7832 mmal) was added to a vigorously

stirred suspension of anhydrous magnesium sulfate (30.1987 g, 251.1326 mmol) in
dichioromethane (250 mL). The mixture was stirred for 15 minutes, after which
25  cyclopropanecarboxylic acid (6 mL, 62.7832 mmol) and 2-methyi-propan-2-of (30
mL, 313.9158 mmol) were added. The mixture was stoppered tightly and stirred at
ambient temperature for 16 hours. The reaction mixture was then quenched with
saturated aqueous sodium bicarbonate (450 mL) and stirred until all the
magnesium sulfate had dissolved. The phases were separated and the organic
30  phase washed with water (100 mL), saturdated aqueous sodium chloride (100 mL),
dried (anhydrous magnesium sulfate), filtered and concentrated in vacuo to afford
the pure ester (8.3921 g, 59.0162 mmol) as a colorless liquid.
"M NMR (CDCls, 300 MH2): 1.45 (9H, s), 0.93-0.86 (3H, m), 0.79-0.73 (2H, m).



15 ether (3x100 nlL). The conbi ned organi c extracts

were washed with saturated aqueous sodi um bi carbonate
wo(Zanfd2mis) , sat urated aqueous sodi um chl ori de PCTAB2004/001159

m.), dried (anhydrous nmagnesi um sul fate), filtered and

concentrated in vacuo to afford the pure product as a

col orl ess quuid (22.5964 g, 91 %9. LRMS (mz): 145

(MrH) . 20 ' H NMBodrsioeh 3300|\/Hz)438(1H dd, J =
q 2 L)

4.9, 8.1 Hz),,
H m, 3.88-3 ;
2.00-1.79 (3H, m, mmmm&wﬁ_r
Preparation c-91 Tetrahydro-pyran-2-c ylic acid
ethyl ester 0 25 Th bov co repar ed
according to the proc reN Rychnovsky,
S. D; Hata, T.; Kim ; ckmelter

Lett. 5208012 S§ut'°8(9*7d"sa°1??wamné ps%ﬁ‘*aw 9548 912109,@ &y mmahvdrofuran
2- f (5- { f @2arrbl)battoyIC( wdgrhe@rafrhgsshierey bfl nitsoggrp wes alidad Butyliithiure {0.38

hylltetr abwerpéwgcﬁ\mbr?m he@mowmtnﬁno» Omle réduftng sdhitibh MQ stired

2004/ 092 PCT/ | BZ 4/ 001 sol uti

et hyl 6 %Vd‘ruéefsua h? °°8§$gox%2dq % r'se\f)' & cf)gr? ¥pifion of
(1. 0965 @clopwpa@mrmmhac Yacid nteerptyl desis <041 269r ah%??df wmghh in dry
(7 nt) afetraHyfrofGian YNeey asstiingORP BetiBued Gbr Nhdufsd g8 BolutidADf 5-

added sogjuumbi. 23[@(5 hq@ﬁ%&l'%&@rlyl &&Qo@ﬂblg&héx - p@ndﬂe & 252, 05949
1. OM sol ution lﬁ%/

dr opwi seM™PH ?%éeé&a?vawf e ple V‘(ﬂééhegtaf’??deddwf” apd ghe solution
hour andstimherforaa Sethertd beursf The reaction was quenched by the addition of

5 (t ert - biniritba @Humrawmﬁmawid@xzs)m@am@éi@mm&h eiyifabdlite (3

anh 8? {)Eg Q{ mﬁ)r ol'rl]'ne a? qgn(eg olc?a ngéxtr ts were thréng%gd éanhlydord%us magnesuum
The r esupipialy f@@?%ﬁl“b@%&%‘“@f‘l i r‘@él“oalo afgl thef @spdeproduct and
hour s aneknialnidg stetisgGbedgk. W Tie Sadidieaives] mefikdOws flash column
anmoni U”erMe%dra%ﬁy &%énggitz 600 Qiha a e/iae!}sﬁes) ts>§.% Atk (0.0827

with eth ace v) é

magnesi e Pl coRTASE D S SARIE e FPE
vacu@0t oLR¥$ ova: 43éMuude product. The residue was
purified by flash colum chWhy (hexanes to
40% et hyl acetat e/ hex S

(0.2438 g, 33 ). 490 _( NFH) +. '
(CDCl 3, 300 I\/Hz) 8. O = ‘ : |ate7 67-7.63

(4H, m, 7.41-7.31 15(6Hm)697(0HdJ:85
Hz), 6.86 (1 H dd, J =2. .5 \@T~(2H, q, J =
7.2 M), 4.09 (2H q{=\P 2 (1H d J=

13.9|—|Z),307(1HdJ—139HZ) 2.53-2.44 (1 H,
m, 2831-2.15 (1 H m, 1.82-1.72 (1 H m, 1.60-1.46
(1 H, m To an aBon-purged solution of the bromopyridine (0.636 mmol) in toluene (12 mL)

was added palladium (ll}) acetate (11.4 mg, 0.0508 mmol) and racemic-2-(di-t-
butyiphosphino)-1,1'-binaphthyl (25.4 mg, 0.0636 mmol). The activated complex
was allowed to form over approximately ten minutes, at which point cesium
30 carbonate (414 mg, 1.27 mmol) and the appropriate alcohol (0.956 mmol) were

added. The mixture was heated to 115 °C and stirred at this temperature for 12-18

hours. The mixture was cooled to room temperature and filtered through a pad of
silica. The filter pad was washed with 2-3 aliquots of ethyl acetate and the
combined organic filirates were combined and concentrated in vacuo. The



(3H, t, J =7.2 Hz), 1.09 (9H, s). Preparation c-93 20

et hyl 2-f ( 5- hydr oxypyddi n- 2-yl ) nmet hvl | t et r ahvdr of ur an- 2
wo ganbmiyd ate O ~ HO N O To a sol ution of etkyl/1B2004/001159

2-[(5-{[tent-butyl (di phenyl)silyl]oxy}pyridin-2-

yl') met hyl ] t et r ahydr of ur an- 2- car boxyl ate (Preparation

c-92) (0.5118 g, 1.1677 nmmol) in anhydrous

t et r ahy desoffing id-qelwas“rhi)hemﬂﬁiﬂeaid@eﬂisﬂ ebroaitadgrypha B0 fdeld Mithout

25 fl uokjfe dudficaioql of a 1.OM solution in
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acetatetrhexanres—to—310%rethanollteth acetat-er—to-
srogakliont Colsrubess oi | (0. 23ahvg  79% . 30 VS (i 2)™2)
252 (MrH) +] 'H NMR (CDCl 3, |300 MHz) 8.10 (1[HRodiR)g=
"3 Hz), 7/20 (T A d, J= .5}&),'714 (1 H_dd, J =
.6, 8.5 Hz), 4.14 (2H ,q, |J = 7.2 88 (2HoruR J
W) 1035 (it 1 PUS0S: i 33 (e
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par at i om c-93a Alternatijve preparation off ethyl
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5- benzyl g% pyridi n-2-ylinet hyl ) -tetrahyddqo- f uran- 2-
rboxylicl5 acid ethyl estler (0.6065 g, 1.7765 nnol)

in dry ethanol (10 m-) was added pall adium (0.0607
g, 10gt. % on activate cclrbon). The resul tji ng
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of Celite and washed with|ethanol (100 nmL). The
filtrate was then concentrclted in vacuo to {10 afford
t he eBRide wag used wi t hout fur|ther
purificatic WL 52 (MrH) +. ' H NVR (CDCl 3,
100 MHz) : 5.10(1ﬁ, d, J= 2.3 Hz), 7.20 (IH, |d, J= 8.5
Hz), 7.14 |(1H dd, J = 2.6, 8.5 Hz), 4.14 (|12H, q, J =
.2 Hz), 3.88 (2H, g, J = 7.8 Hz), 3.35 (1H, d, J =
13.9 Hz), 3.12 (1H, d, J = E.L%;pa?ahbkaagz 30-2.21 (1H,

m, 2.04-1.94 (1H, 5 1.89:- 1
1.75-1.63 (1 H, ,”’]b ysilyi .
Preparations c-94 to c-95 Pre atlons c-94 to c-95

were prepared by general praq q\f Preparati on
c-93 Prep 1 M5 (m 2z2) Struc

D)

10  To a solution of 2-bromomethyl-5-(tert-butyl-diphenyl-silanyloxy)-pyridine (Schow,
S. R.; Quinn DeJoy, S.; Wick, M. M.; Kerwar, S. S. J. Org. Chem. 1994, 59, 6850-
6852) (1.2692 g, 2.9763 mmol) in acetone (15 mL) was added sodium iodide
(0.8922 g, 5.9526 mmol) and the resulting heterogeneous mixture stirred for 3
hours at ambient temperature. The reaction mixture was concentrated in vacuo

15  and the resuiting residue diluted with ethyl acetate (50 mL) and washed with water
(50 mL). The organic layer was further washed with saturated aqueous sodium
bicarbonate (50 mL) and saturated aqueous sodium thiosulfate (50 mL). The



# (LRor HR) O (CDClI 3, 400 MHz): 8.24 (1H, bs),

7.37-7.30 (1H, bm, for LR c-94 | r-xXA O.24-7.22
wo(2bbd/o%ams, 3.71 (3H, s), 3.28 (3H, s), 3.23 22€TNB2®4/001159

N/ O03.18 (2H, m, 1.40 (13H, s) ( )+ CDCI 3, 400

MHz): 7.64 (1 H d, J =8.6 H), 7.61 (1 H ), 7.53 (1

H d, J =86 Hz), 7.36 (1 H dd, J =1.7, 8.6 \ Hz),

7. 05-7. Ocomp@ed  nJquedsis 321afets H,wedg ext@ctB® wih Gty Zakated @k50 mL)

LR c-95%Md the &onﬂnn@& £§1 (Sé]xtrséé'hneg (anl drou%??n%némn S n,?t%‘) filtered
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(2. 00-1.9 df‘l’ﬁé""r?feg’ é‘é’H‘)iaf‘P'fr‘%% rpde, °d“% %"f gs'%*s we3 pyrified by
m, 1.19pmeplunn chwmtonraehwyxamrte 59% #thyloaretated€x4P6s) to yield a

et hyI 5 pale yellow oil (0.72 g, 51%) This compound was unstable to concentration and

2- ({542- t(,@\,pgtugég,m%e@ggﬁ -1. 3-oxazol - 4-yl ) et hoxyl pyri

di n-2- vyl ”2% t et r ahvdr of uran- 2-carboxylate 0 ~o N
picNO it MY of et hyl

2-[ (5- hydroxypyri di n- 2- yl ) nedeparatiot ep@ ahydr of ur an- 2-
car boxyl at e (Prepar at i gy ershddroflii@n-2-3aboxPlate0- 9237

mol ), 2-(5-net hyl - 2- pheny

PCT/ 1 B2004/ 001159 126 oxazole4-)yl)-et hanol (0.2065 g,
1.01 mol ), and tri phenyl peme (0. 3634 g,

1. 3856 rmol) I n anh}gdrous tetrahydrofuran

m),
under an °af niYhMe Pl tefsghydifutap 3§rérﬁ°"y\}$a§°"bd%Pee é7?s%§I5‘E|tmr@ﬂ") in
of di et haphydecus @theraal HOX L vz afidkd 2ancertrated. sBIBAGE adianl4p mLj. MThe

an hy;jr OUgsuitiRg Mibrél inal 'dtfn%ﬂ af feniBltor 96 REUAM 5%+ thdh Sliowed to cool to
resul ti N bt tempe_%%urﬁouci, is gﬁaac{éﬁcgw?}gl(ﬁ} mLSgnq,eé(ﬁﬁc‘}eéidwtp fiethyl

t enperature
vacub’ Tathes (3EQq etble Threpombingshorganici dxtraats Were fwasheld vitb| satavated
chr omalt ogiueqal odiUne Meaneaate @x&d)%.)eedgw&ted afiRb Al BAIR XAERS X100
to yie

(n2): g f h&if%%”]"g%a@ms' %D&Fagé s %Eiz/i""éé'ﬁp}géff’ fgoue to
d, J= 2. e pufe riegiust g cqleriespliawid 22 5964 o, ? W6 10 (1 H,

= ILRMSHrYz): B5 Y. 64 (1 H, m), 7.49-7.39 (2H, m,
é92|_c(lzl 'H.NMR (GbCE ﬁ)ofﬁm-iik):ae 14, édl./(=19|‘h1ﬂ£§ 41]4 (2H 9=72Hy),
5 )0l il Syl e 0 18 12
), 3. 1(éH(11J=r?2t12> J = 13.8 Hz), 2.98 (2H t, 6.6
), 2.37 (3H, s), 2. 34 2. 2Prebalatih c-8) , 2. 09- 2. 00 (1 H,
m, 1.87-1.76 (1 HTe@Iﬂdro-}g%rg@Z éaﬁ@o%glgglc#ethﬂ%t%l' 23 (3H,
t, J =7.2 Hz). reparatlt ons c-

Preparations c-97 to c-112 wer e prepared by general

procedure for Preparatlon c #feps S () ration
Strugsture "H NWR (LIR or

The above compound was prepared according to the procedure described in
Rychnovsky, S. D.; Hata, T, Kim, A. |.; Buckmelter, A. J. Org. Lett. 2001, 3, 807-
810.

Preparation c-92
30 ethyl 2-[(5-{[tert-butyl(diphenyli)silyllox ridin-2-yl)methylltetrahydrofuran-2-

carboxylate

Aéiﬁ“ﬁ o




(CDCl 3, 300 MHz): 8.19 (1 H d, J =2.8 Hz,

7.97-7.93 (2H, m, 7.42-7.39 (3H, m, 7.18 (1 H d, J
wo208/®2H8), 7. 10 (1 H Id, J =8.5, 2.8 Hz) PCZ/1R5)04/001159

(2H, 9, J =; o" .2 Hz), 13498 (2H, t, J=6OHz)

3.92- for LR ¢-97 "a " 0 4.82 (2H, m, 3.33 (1 H d,
J = 13.8 Hz), 451 (MH)+ .14 (1H d, J = 13.9 Hz),
2. 67 (2Ho 4 soiuiol oOethyt )etralﬂjdlﬁﬁlra(n&l-—l,carséxyla@ (BRpatatbl 3(2)2H 0965 g,

) , 1.91- 716063nr£<ﬂ)H\ arm/drods tgt?ahgd%#.urarjr' (7 m:LTat -—%0 lTg)un&e sphere
400 I\/Hz 0,

)o} %ogef \g %}f?gsoﬂuw sﬁtrugghyd )&]amﬂf ( G]m&@f ? QSM %lutlon

J = 1 gn Hffhyd@f% { 884 mmol) gropwig. Fhpirgaction ntBure wag stirred Tor 1

I N 5 13ho{Bdnd then, a sbildion & S@eriblitykiphBdyi-sidnyloky)- 2453c'§>nfe%l pyffline

\(]EH-ED }_éreg;'atgo;’ 'dﬂ) ?H 931 %a)f rEr%%) %%h’!ydms tjgah?%ofﬂi(apg% m‘.)’ was

8 ( 3|_?d)dcfd dr9pvwse7 TTe repﬁlt)ng(s@m yas gﬂged R}Hf? Clorg gm(rg_aqq then

éd J = quZiERed-with saturBted hqueolidz 3mmohiuBBehlbri@s (26 2hL). Mhis was then
4.26 S3 ex@&tédghlth Eﬂryl acetﬂte ](§x2@2rh!1 &hied 'ﬁnhycﬁoﬁ%6 n%gun‘] s‘lfate)
z,) O f(ﬂgreﬁ gncgc%ﬁen %t'gfi in n;iacuo to ggor% g’%l cru ? pl%u% %emas;mxe was
( M+H) (qg:pf|ed§y flash cg[ym@g}p{omptogrgpm (Mpxanes-49)40%1etinBageBiie/hexanes)
J = 0 thizgipid AWEo12@E4 6i00 243k, $3%)/ | 82004/ 001159 127

, 1 H dd J = .4, 1.1 H
(7 -7. &%W%g ﬁ"zﬁ ( 6. (3H. _m, 7.11-7.10 %ZH,
m 35 HWIR (GDC1s3 300 '\6”28 W)“ A éazefzn,7-6&a-,63s% M- 7149631
/

: 4

\ 85 (@H r®, 897 BHId, KiZ)8,5 HE), 686 (4-+Hd, d = 2.3, &5 Az)14. Hz(QH d.dr7.2
(0]
+

l(_SHH) 2, 433213 8 =(7XHhiz) W22 (#4,367 3128 HE) 1507 fly o -139Hz)
5.1t A %é@a* w“lad-zqawfé g %19%%«}@?
s), 1.2268(3H 2 Hg), 1f0‘~?L(9Fl|zsy 1.09 (3H, t, J = 7.1 Hz)
(CDCI 3, 400 MHz): 8.22 (1 Hpregstatiod c93

20 ethyl 2-{(5-hydroxypyridin-2-yl)methyl]tetrahydrofuran-2-carboxylate

0
e
HO =N Q

To a solution of  ethyl 2-[(5-{[tert-butyl(diphenyl)silylloxy}pyridin-2-
yl)methyl)tetrahydrofuran-2-carboxylate (Preparation c-82) (0.5118 g, 1.1677
mmol) in anhydrous tetrahydrofuran (10 mL) was added tetrabutylammoniumv

25  fluoride (1.3 mL of a 1.0M solution in tetrahydrofuran) dropwise. The resulting
mixture was stirred at ambient temperature for 1 hour and the volatiles removed in
vacuo.. The residue was purified by flash column chromatography (50% ethyl
acetate/hexanes to 10% methanol/ethyl acetate) to yield a colorless oil (0.2321 g,
79%).

30 LRMS (m/2): 252 (M+H)".
'H NMR (CDCl3, 300 MHz) 8.10 (1H, d, J= 2.3 Hz), 7.20 (1H, d, J = 8.5 Hz), 7.14
(1H, dd, J= 2.6, 8.5 Hz), 4.14 (2H, q, J= 7.2 Hz), 3.88 (2H, q, J = 7.8 Hz), 3.35
(1H, d, J = 13.9 Hz), 3.12 (1H, d, J = 13.9 Hz), 2.30-2.21 (1H, m), 2.04-1.94 (1H,
m), 1.89-1.76 (1H, m), 1.75-1.63 (1H, m), 1.20 (3H, t, J = 7.2 Hz).



.0, 1.5 Hz), 7.97-7.93 (2H, m, 7.43- .37 (3H m,
7.11-7.10 (2H, m, 4.25 (1H, dd, J= 8.6, 5.1 Hz), 4.18
W@ 2id4/02p143) 0.~ 7.2 Hz), 3.99 (2H, t, J = 6.2 PIIB2004/001159
c-101 ," o .64-3.56 (1 H m, 3.374329 (1 H m, for
LR .14 (1 439 (MtH)+ H,dd,J=13.9,5.1 Hz), 3.06 (1 H,

dd, J = 13.9, 8.6 Hz), 2.68 (2H, t, = 7.1 Hz), 2.26
(3H, s), 2.18-2.13, libr, & 1.22 (3H, t, J = 7.1 Hz),
1.09 3H, t’AJtl 7—%&%7—?%6 L ?é 405) MHz) : 8.'1 (1H,

dd, J = 3,
7.54-7.51 (3H. ), 7.10-7.08 (2Hathoistc- 102 o ), 4. 25

(2H, t, J =rdalsditfidn of ZQQ-béngﬁtxy- ﬂr@lm g%? %&t%ﬁydro—&xvan -2-carboxylic

g ég g% : %C‘d %th§8est(e @60%? g( mmal R}MZ thangl n(Li was added
H t, J = 7rPafjadiyn HZOFW 9. Wwt7%om E(CMed r?ffb°"7 Ahe vesgiing solution was
(3H, i P 0.healed a¥ 490C (nakt, antchtmekprere/ ofhydiidden fa. 199\0("2 HAfter cooling to
goIrBOL(RS HC igg’mént nlpet%ture t]ne sogn \’Vgs)ﬁltel%d 7!%0 3‘SLed of Celite and
2.62 (2H, t ’ash(g%w;& f_‘?e} o QO%TLX 3?—"3 fgtja’te \Zasltge@cque tr(atzp_l in vacuo to
m, 1.400 (3afordthe QuARPEANEt whigh waslus¢dWwithput further bOMicatioh.or

LR N | , No keSS (ni/iytdsh tmMp 2004/ 092145

(Pﬁ/ﬂ—lg §2004/%9\],\},,§?CD&3 ﬁm‘}wéz? 5. 10'}H4‘;<10J 556%5 ?ﬁﬁ' B, &0k 8.5 Hz), 7.14

c-108 _0 N-(15. 4. d =2 &6 '122)141EFQ2"(I9I1LE¥2*{2CI§€§|832H30Q 7.8 Hz), 3.35
MHz): 8.16 (18, ¢,/ 013.90Hz), 2126(1Hiz9, / =A3DTHzY, .234-2(22 e H, 1)), 2.04-1.94 (1R,
Z|z)48 ; gg g:%"lﬂ 85“1379FIH) m?\I? 73@6§31H"|n) 49 g311| tﬂ{_ﬁ)ﬁﬂz? 0
or )
(2H t, J = 6.7 295 ( M+H) + Pre aratlons c-94 16 ¢-95
Preparations c-94 to c-95 were prepared by general procedure for Preparation ¢-93
Prep MS (m/z)

Structure 'H NMR
# (LR or HR)

o (CDCly, 400 MHz): 8.24 (1H, bs), 7.37-7.30 (1H, bm), o LR
or
co4| (N 07 7.24-7.22 (1H, bm), 3.71 (3H, s), 3.28 (3H, s), 3.23- .
N~ O 226 (M+H)
% / 3.18 (2H, m), 1.40 (3H, s)

(CDCl;, 400 MHz): 7.64 (1H, d, J = 8.6 Hz), 7.61 (11,
ls), 7.63 (1H, d, J = 8.6 Hz), 7.36 (1H, dd, J = 1.7, 8.6
o5 O O Ko Hz), 7.05-7.01 (2H.-m), 5.32 (1H, s), 3.99-3.8? (2H| forLR *
o m), 3.34 (1H, d, J = 13.6 Hz), 3.1 (1H, d, J = 13.9301 (M+H)
Hz), 2.33-2.27 (1H, m), 2.00-1.93 (1H, m), 1.89-1.77
(1H, m), 1.73-1.65 (1H, m), 1.19 (3H, t, J = 7.3 Hz)

Preparation c-96
20 ethyl 2-({5-[2-(5-methyl-2-phenyi-1,3-0xazol-4-yl)ethoxy]pyridin-2-
ylimethy)tetrahydrofuran-2-carboxylate

o
®—<OI/\ MOI\
\ o
N o~

To a solution of ethyl 2-[(5-hydroxypyridin-2-yl)methylltetrahydrofuran-2-
carboxylate (Preparation ¢-93) (0.2321 g, 0.9237 mmol), 2-(5-methyl-2-pheny!-




wOo20&RILRE, dd, J = 7.4,

z), 2.96 (2H, t, J = 6.
8.

Hz), 2.46 (3H s), 2.36 (3H,
s) (CDCI3i 300 Mz); (

.
16 (1 H d, J =1.3 N Br Hz),
1.7 Hz), for LR c-11@CI/1x2004001159
(3H, dd, J =5.3, 1.9 Hz), 4.58 380 Np N (2H t, J =
6.7 Hz), 2.98 (2H, t, J = 6.8 (M z), 2. 34 (3H, s)
(CDCI 3, 400 MHz): 7.99-7.97 (2H, m), 66 (1 H d, J =
8.8 Hz), ockafola-i)-effardolkb.2068)g, 1(014PmmoBD alkd?Hriphd) lphosphlne (o 3634

7.12-7.08 )

C 111 %(123315 )”"?ﬂé’gg'?(’égl’s ‘%‘ﬁhgd@”rg'éﬁg?@ ”"éF 4P ngspnere of
" fyt@eq 32 afigey a sgutpp o( djethy! azgdicagboxyiats (4221wl 1.3856 mmol)
( M+H) HZ)1 antgdods teRdHydrbfurad (1ol ddpwigs. , The redQitifgIblution was stirred at
2. 311251 §4an6b1éﬂt te%erat%re%’r 1&112@5 ény'llle vomles rgmgir%a ;n \gcgzo( %hn“es:due
PC’T/ | B200 B‘fis‘ﬁ'"f'ef %ﬂ'é'ﬂ%wmcm ?"graf’ﬁéé“"?‘a’@e? too39% ethy
m, 67 (q_qefate(jxexqpes)go gelgp pale ypligvailf0.2098 9 89%). ) |

7. 45-7. 35LRMHmA) 437 4. (1H, dd, 2.3, 8.8 Hz),

E) 083793_7‘I-NM|J€' cob,, §00'M %26 (1141? fDa Hz‘} 719@ (f‘H g6 iﬁ”s"Hz) 7.96
13.6 i), (18,47 (‘17’*@ 757665(‘Mﬁ»+5“> 7f913i§*16mhz’)19<12* ?4’ 8.5 Hz),
(2H, t, J7.81 GH1dd ¥ 3.028 Biaz) 2, 2682H, 6= 6 H2), %, 19%eH, qQli= {2 H2),

H ), 1. 86s5d8vGH( . 3@?1:—! d 6933 1913 66 {, o, =L 4 Rz), 2.98 (2H, 1,

3H,t, J=7. Pre [

3. (5. Wbt h}H%SJz 9@‘}?554 3 2]212 U G B3 B 1 T 76 (H. m),
ONXH OO 5721’66 Ué‘o’F‘bﬂ ?%@Hoﬁh’ 72HZ)

3- (5- n®t hyl - 2- phenyl - oxaz @EHrepératidn} cov @ami2l - ol (1.0 g,
4.6026 m“iﬂre) arah&sqlsﬁm 2119 Ie Qreé LI %@du@éjfgrqgeﬁaratlon c-

pyri di ni um chrl or ochr onat € o
Si 02, 9.2051 nmml). The resultlna—m xture was stirred

qlﬁdﬂ an atnosphere of fitrogen at anbient (mr2)
t|efigher at ur e $tEUES hours|and the VBNARI | es rempvg_ or HR)

nded reduced pressure- *5‘? Ir§°'d a
I 10 ch
IS BT S R

d J 85 2.8'Hz), 4.16 (2H, q, ik
o 2Hz),3.98 (2H, 1, J= 6.0 Hz), 3.92- |  forLR
O 582 (3H, m), 3.33 (1H, d, J= 138 Hz),| 451 (M+H)"
o 14 (1H, d, J = 13.9 Hz), 2.67 (2H, t, J
= 6.0 Hz), 2.26 (3H, 5), 2.19-2.10 (2H,
m), 1.91-1.63 (4H, m), 1.22 (3H, t, J =
7.2 Ha)
(CDCls, 400 MH2): 8.20 (1H, dd, J=
2.0, 1.5 Hz), 7.95 (2H, dd, J=7.7,1.9
Hz), 7.43-7.36 (3H, m), 7.10 (2H, d, J =
1.5 Hz), 4.25 (2, 1, J = 6.6 Hz), 4.23-
c98 [(OCT IOUT O 133K, m), 363-355 (1H, m), 3.37- | ITLR
N0 3 3.27 (1H, m), 3.15-3.02 (2H, m), 2.97 (M+H)
(2H, t, J = 6.7 Hz), 2.35 (3H, 5), 1.21
(3H, t, J= 7.2 Hz), 1.08 (3H, t, J = 7.1
Hz)

(CDCls, 400 MHz): 8.19 (1H, dd, J=
2.0, 1.5 Hz), 7.08-7.07 (2H, m), 4.26-
«~Ho~  [#23(3H,m), 4.16 (2H, q, J= 7.0 Ha),
c-99 | — L (17 3.63-3.56 (1H, m), 3.36-3.28 (1H, m),
0 3 3.15-3.02 (4H, m), .58 (3H, ), 2.34
(3H, 5), 1.21 (3H, t, J= 7.1 Hz), 1.08
(3H, t, J= 7.0 Hz)
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forLR
379 (M+H)*




48% as a colorless oil
NVR (CDCl 3, 300 MHz):
WO 208kA971437 (3H, m), 2.85
2.80 (2H, d, J = 6.0 Hz),
c-114 4-But-3-e nvl
a solution of nethyl

9.84 (1H, s),

- 5- net hyl

LRVMS (nmf z):
7. 96-
(2H, dd, J =
127 33 (3H, s).

- 2- phenyl

-oxazol e

. (848 g, 4.4154 mmol) i
F), under an at nosphere
0

nylhth|Um(1 8 nL
.415%4
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-(5-nEthyI 2 phenyl oxa
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g, 0.1050 mmol) in N, N-dinethylformamde (2.8 nL) and
water (0.23 nL). The dark red m xture was stirred for
wobbodiarss at anbi ent tenperature under a nitr ®ganB2d4/001159
at nosphere. After cooling1® 0 C, the reaction was
guenched with 2M aqueous sodium acetate (5 nL) and
30% aqueous hydrogen peroxide (2 nL). The resulting
solption was stirred Tof 2 hours, diluted withywater
(25| ), and extracted Wwth ethyl acetate (4 k 50
m.)| The conbi ne organfc extracts were washed WIthrLR
W&%L@%m ot T ed (gnhydrous magnesi um sul f {ﬁ(Mm)

filtered, and concentra ed in vacuo to 25 givelt

crude product. The residue was purified by flagh

col -bm r‘hrn p) t 0o
affprd the t|tIe corrpouwd (0.2805 g, 60% as pale

yel | ow orI LRVS rriz) 449 (MrH)'. "H NMR (CDClI 3i 300
N‘—% fb?%é 9 Hz), 7.95 (2H, dd, JF 7.ftLR
1. (1 H dd, J = 8.0, 2.2 Hz), | 467 (M+H)'
36 (3H m 7 04/ (1 H d, J =7.9 H), #.13

= 7. 3/96-3.84 (2H, m, 3.16 (1 H, d,
uu (J. H—d, 3 = 1379 Hz), 277 (2H

) 2.50 (2H, t, J =6.9 Hz), 2.3112.19 (1
ﬁ, 3 s), 1]92-1. 64 (7H, m, 1.20 (3H, t
7@2@]&2/) Saratioh c-116 35 46;°’h;-h
5°13- ( 5- net hyl - 2- phenyl - oxazol - 4-yl ) - propyl -pyr(r dr)
yl met hvl } -t et rahydr ¢-furan- 2-carboxylic agid

| ester WO 2004/092 45 PCT/ | BZOQ4/ 001159 31 00
9- Bor abi cycl ononane [

ion in
ahydr of uran, 2.07 f[eiz/, 35[;_“"'9 f Iow

J@%gm- ) - 5- GZH eﬁé/ 7@‘@19 ﬁoz 0_- 3dr 1@,
B Ny tetr hydr.oi B5aR), 6.5 (B) t, J Eoe| mostwEe)
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The residue was purified by flash colum
chromat ography (40%to 90% et hyl



acet at e/ hexanes) to afford the title conpound (0.20 g,
57% as a colorless oil. LRWMS (mz): 435 (MtH) +. 1H
WONMR/(ORDi4set hyl sul f oxi de-d6, 400 WMHz): 8. 35 (PCHIBEI)))4/001159

7.96 (2H, d, J =7.9 Hz), 207.% (1 H d, J =28.3
Hz), 7.39 (3H, t, J =5.9 Hz), 7.09 (1 H d, J=28.1
Hz), 3.91 (2H, m, 3.80 (2H, t, J = 10.9 Hz), 3.17 (1

. 4, J = 1470 HZ), 279N chEi,Fhootirzy 7oolBePdn R, 2- 81
2H| t), 2.53 (2H t, J [=67(1R, ¢z} B.8HzRB.6(-3l59 (3|, 2. 09
2H, d, J = 7. 5 Hz), 1. ). 7@41'435@4'-' 0.7 120(119 dezy, 1.23

3H, |on C- F@ -7.07 (1H, d, J=2.3

t-142 ifet hyl - 2 By

-en-é_gﬁphenoxy} cyclo ﬁnq ?qéé?)tgd%égm kgg H)'
m xtiure of Pd(QAc)2 (129{;2@2@{3 ))1gmd9P P (26

g, |0.05 mol ) in tolue 1(821m7-()H was1san6'rem under
itrlogen at room tenper m)m59f3¢|1|rt. 4= hdébe) and f olll owed

by 30 the addition of Et3N (2 nL) and a sol ution of

4-al ly) - 5-met hyl - 2- phenyl - 1,Feparetionat @3 100 ng, 0. 50

mol ) and et hyl 3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionaldehyde

1- (4-i odophenoxy) cycl obutanecar Boxyl ate (173 mg, 0.50
mol ) in toluene (2 nL). T elng reaction

solution was heated at 80 WO

PCT/ 1 B2004/ 001159 16Z under nltrogen or 17 hours and
cooled to roomtenperature. After solvent renoval,

t he rd&si dae soidlion9ht-t5-metayhe-dhanitonazelrt-yhtp@Ren-4nld 1.0gi ©18026 mmol)
The separnmtieforofétemBi(20 hdy®ss ¥Hsd pywigihied dMotobhrbrhét@@e 9213 g of

dried oveby Na2s04 s.cf‘”ga&é%r\f.%& r‘me rg%ﬁtﬂ%g'i )Xuge wtas Ftlrred unc?er an

product as brown

col urm widmPspisss eh eiRaen Jt aeb'ﬂ'é%mra@ﬁ%of Qé '1?@’5(3431 togy volatiles
of yel | oweraaved uhddr Niddcddd f@sselz, THEDESIB)e daslflri(idd, by3fiddh , column
1. 98 {gm cRroH)atongpl?yfihéxﬁmes?to Ethy! a@etéle") t Dibig ¥he"9ure aldenyde (03Y52 g,
2 H, 3%/f_€s’azlo Sll (. gb 1Z|)’

6.40 (d, HPF2BBTCE 2 H), 725(d 2H) 7.40 (d,

3 H, 8. GBM§dW222WM+ﬁﬁNS (mz): 418 (MH) + 10

Pr epar at i'@emMR (]c;'t&lszoyMHz) 9.84 (1H, s), 7.96-7.93 (2H m), 7.42-7.37 (3H, m),

1-{4-(3- O Iagly,.?6 3?5 3%0&80%91(%' Nﬁkﬁ %Q{ng%/l | phen

—

oxVv) cycl obut ane- car 4-1(1

E) - 3-°5- net hyl - 2- phenyl ﬁ%@fi—ﬁ@l—éi—yl)prop 1-en-1

15 yl ] phenoxy} cycl obu#duts:envbBropthid @hdnd

nol ) was dissolved in M dTL) and foI | owed by

the addition of 10% Pd/ C l!he m xture was
stirred at roomtenperat forN with a

bal | oon, full of dro gas, attached to the fl ask.
The. i xi oA SR40T P ORGP DiRgRoB A8 (R4 1 64 387cmino) i

t he cake dngstrahydrsfiedn (95i rilh), UdBétdn athfvepHete df hikbgen\a8 6 °C, was added
concegy r afuGfhnium @BWE &2 T8 SOV nefan¥€lala®¥ Rinbyy dropwise. The
suspension dissolved and the solution turned orange. After 10 minutes a solution

of 3-(5-methyl-2-phenyl-oxazol-4-yl)-propionaldehyde (0.4752 g, 2.2077 mmol) in

dry tetrahydrofuran (15 mL) was added dropwise and the solution allowed to warm

to ambient temperature. After 16 hours, hexanes (200 mL) was added and the

25  precipitate filtered off. The filtrate was then extracted with water (200 mL) and the

organic phase dried (anhydrous magnesium sulfate), filtered, and concentrated in

vacuo to afford the crude product. The residue was purified by flash column



20 "H NWR (400 MHz, CDCI3) 1.19 (t, 3 H), 1.92 - 2.02
(m 4H, 2.27 (s, 3 H, 2.39 - 2.51 (m 4 H, 2.60

W@ 20048925 2.66 - 2.77 (m 2 H), 4.19 (g, 2 HPRCBIB2004/001159
(d, 2 H, 7.05 (d, 2 H, Bo36 - 7.47 (m 3 H), 7.98
(dd, 2 H. LRWMS (mz): 420 (M+H)+. Preparation c-119
25 5-Brono-pyrazin-2-ylamne NYBr HZN X N To a
30| ufj i orcgmfnamynradzﬁyi neh&cayésanionee)tr(yx?a&tage) to?ﬁel@&egg@gﬂle tdpound
ry di chpes & at 0 C, was adde
N- br omg_ﬁ@%% ?;ﬂg%@wm 21.03 mmol) slowy to
mai nt ai 23 \ )terrperature below 0 C. The
mi Xt ur e "HAEMRS (GOCe3PO0MH2):h e 9B BER(RBOMY BrPpEsal; e) f583-524 (1H,
hour s, aﬁI)dS b4 602 YRS e .00ialob (-2 sty @eH, _AQUE DY $i12)S 0 dh am t,J=
bi car bona (2'39 (%) and water (30 nlL). The conbi ned
aqueous ext |)acts vve?e extracted with dichl oronet hane
(3 x 100 niL). The corrbl ned &E@Mtracts wer e
dried (apffEH(S s & Y g ~
concentrated in vacuo tozgaﬁgogp,gac,gaﬁilggté;de pr oduct
The residue was purifie y ash colu
chromat ogr aphy (10% 35 to 50% et hy cel at e/ hexanes)

as a yell ow

solid. WD 2004/ 092145 133 LRVB
(Mzjo 174 (M-. 'H ( 3r 300 MHz): 8.08 (1 H,

d, J = 19 &r%clor?onznﬁ ég nhi' of q 0. SM soltﬁuon:r')’ m"g&ahmofuran 2. H(%Q mmol)

Preparati on

S i AR 6 1 ol goion S 1S etz ey -oxazce 0291 o
por t i onwvii-3¢5 mmod imdnetetrabadretdran (1.3 wk)i dThe addtude (@ Birred 3t agnbient
0 C  Theenperdtute GorV\ﬂﬁoJ?@aﬁoetﬂerﬂira&er@ 'tmﬁriolthealﬂi\stfontﬁlhlﬁg 2-(6-

sodi #m br|l+r$1c{ E)y‘ng n-%%%-egwlx? ?ég?hd r(r.-'i-fu‘ri!afn1 d?r-éqla})oxymc aculjl et%yl estsér (0.3297 g,

agai n coo
br ono- pyt2¢2p ﬁ“"2°')y IPallzfipa CK'%'%U'F Qs(d'EL’ZP”ﬂUwﬁMHO)feW ogene (0.0857 g,
concent ratesol miwl)f desiurg cartanelte (19657 9120938 Jnmsm StrihdBlzalsine (0.0322

dr opwi seg, toQoEd"ﬁmBl) tnrf 9Wd1+ﬁ@tr§l%rHLﬁﬂ@Q (235 mQ) de JJP&‘- (b S€mL). The
bat h was, renoy

ey o SRS s et iy P ek Atk BT a1E sk 2 iragen
to 4% C dtopsphese.eAftericoaingto 0 % therreastinnl wasgiuensheshistheaM aqueous
t enper at dokilm acétie (IvhLY tabd 0N \GRfGedUe Hydesheh b&dide (LN The resulting

Pr ecaut | gubd i <fikdd 3 Stholr Sk iy m{glﬂeP&s ek a%%)?rscted with ethy

agueous pnase was neu
sodi um HFERELF 480 1) tTf@r?m@Wq"a%Qaé'ﬂ eHiracks "‘@fen‘SﬁSh?i’c‘@tha‘(taé?r (25
(3 X 100miglgried Tardydausimagestiuor gyiate) Cliteret! r ad tosncentiated in vacuo to

\Qﬁls’lfq?tje) |Jefhréi/\@ﬁd:‘er prdded. ‘ﬂ\g resi@lieivi2d p&rﬁ@&ﬁ(ﬂﬁa@r“&lm%ﬂafdgﬂaphy

Tl o CmEtRS g *fzw/‘?mé &4 paipoiie (Dida s gt
(CDC13, BV dHz): 8.07 (1 H s), 7.62 (1 H d, J =3.0
Hz) . LRMS (m/z): 449 (M+H)".
'H NMR (CDCl,, 300 MHz): 8.34 (1H, d, J= 1.9 Hz), 7.95 (2H, dd, J = 7.7, 1.9 Hz),
30  7.52(1H, dd, J=8.0, 2.2 Hz), 7.42-7.36 (3H, m), 7.04 (1H, d, J = 7.9 Hz), 4.13 (2H,
g, J = 7.2 Hz), 3.96-3.84 (2H, m), 3.16 (1H, d, J = 13.9 Hz), 2.90 (1H, d, J = 13.9
Hz), 2.77 (2H, t, J = 7.3 Hz), 2.50 (2H, t, J = 6.9 Hz), 2.31-2.19 (1H, m), 2.28 (3H,
s), 1.92-1.64 (7H, m), 1.20 (3K, t, J = 7.2 Hz).
Preparation c-116

35

1)-propyi]-pyridin-3-yimethyl}-tetrahydro-furan-
2-carboxylic acid ethyl ester




Preparation c-121 20

2-(tert-Butyl -di net hyl -si | anyl oxynet hvl ) -5-12-(5- net hy
waol 2084/9h eyl - oxazol -4-yl)- ethoxyl -pyrazine | POTNB2004/001159

N QJ~N To a solution of 131

2- brono- 5-[ 2- (5- net hyl - 2- phenyl - oxazol - 4-yl ) - et hoxy] - p

yrazine (0.50 g, 1.39 nmmol) and

tert-butyl-dinethyl-tributyl stannanyl net hoxy-sil ane

(0.91 g, 25 2.09 nmmol) in dry 1, 4-dioxane (8 nL) was

added tetrakistriphenyl phosphi ne(0) palladium (0.16 g,

0.14 mmol ). The m xture was degassed trHee times and

then heated at 120 C for_22 hours. Aft r/QooI ing to
anbi ent tenperature@,gﬁ’ ture (WSodRl@ted with
di ethyl ether (10 nl)=andnN afic wi th saturated

aqueous \éogassi um fluoride (5 rrL@., The resul ting

mi xt ur e SRELPEYTPPRRGe £ht meP! 3 M ELUtgn g St Hiafhran. 2.07 mmol)
ext ract eds wfidet teod lystlowsgletioatof 4-6B/-xm8OyHRiphenyFdxezater @RMige 1.04
phase Wanoyais hagl tszah%?u«ifmt Q’(fj mLBO THe) mixfifd @8s (simlay&ir Sistent
magnesi : red, vapor at e Q. ...

ot ford {RES 5Pl nouls i 6E% pREnd BPRbR st Eortanng 26
puri fi c &MY RvEmeyIAFtrahudgiuramiZgprooio aed ety astes (0.25 g,
PCT/ | B20®4/roddl] FailladiLia dicHtbriti/Ris(dphlyPhosgiitb)iritene 8.020g, 0.1

1H, mof); césiutm tarbbnate)(9. . enylarsine: (& 11 mmol) in
(7. M (:S%l)r_'n og QS urh Larbbnaf)e.72 9,260 kildh), thbh rklarsr%(&oi‘%')oj i

-6 6 N- I?eégfiﬁ%q‘?fdegvlszale’r é4413§%3 %E’Thégdérkgédg%xtér%!{as %.vrea] for

0. 1.41 0( 616 ’hmré atw@paétampeig)ﬁuré undepa 5itr’ogen a’tmosbhere. After coolin’g to 0

{5- If )2 ( Be,Mad daydtior?wad rethe DM 20 agdeoyd JodRimt@atsite (4} HhBZ2hid30%

2-yl)- ~ et J ' ,

1 ot i e uEhyrdleq brbily (0N 18 ebuting TIABH 4 s or -

2.78 ey e whuwaeed Bkt 289 pagied Wit eihyh Aosgate (4 x 50 mL).

2- ('t ert -Theitonhbirgd wyaiy bxtraets wery Washedraitihyatyr-(2010L), dried (anhydrous

?- (1 2% 5'rﬁH§f\J§)(J_Ln' s%gﬂé)??txtlteu,caﬁaémc?ﬂmﬁéh I ‘gkmw%gﬂ,é P tRAdd H6duct.
-1. dn dry tetra rof ura . e 0

b xt o ¢ THB.coecb PR pulBh o0 RS Sutedrodiphy, (5P 0% ey

hour s arheetetelbexaprseieefied thaititecomaeuas (2P gn?%) agagolorless oil.

aci di fi esmsqmp}lass w+Hj1. | M aqueous acetic acid _

souegys SpHEECHSRLERAR oh P Mo 8 208 L0 o

) O R i O PP Bt 8 SHne PRI i e 31 @

(anhydr ous3.$@rdsi Te 8 HPf Ate)it, d iV Ft1épér), 28hHIH, d, J = 13.94 Hz),

<(:8n8 Sgts rz@dﬁ%,i;ﬁ 268G t,t(JO= b h@xs gée %dnwﬁi)'; b.bd @HQ%K/U;W.@@:). 1.87

. 9 AN L

(CDCl 3, &g %/Tﬁ‘}g h‘gh% ‘%#ﬂ)‘ s), 8.05 (2H, d, J = 6.0

Hz), 7.40 (3H d, J = 6.0 Agepratiope¥7 o ), 4.59

(2H,28, J = CEth HK 1ER3- tRMR-plienyll 3=oxBzoB4- -12en33

(3H, s). 20 Prepar at i gfhefisx@iobutanecarboxylate

(o]
O s
S
N X
A mixture of Pd(OAc),; (12 mg, 0.05 mmol) and Ph3P (26 mg, 0.05 mmol) in toluene
(2 mL) was stirred under nitrogen at room temperature for 1 hour and followed by

30 the addition of Et;N (2 mL) and a solution of 4-allyl-5-methyl-2-phenyl-1,3-oxazole (
100 mg, 0.50 mmol) and ethyl 1-(4-iodophenoxy)cyclaobutanecarboxylate (173 mg,
0.50 mmo!) in toluene (2 mL). The resulting reaction solution was heated at 80 °C



6- Benzvl oxy- napht hal ene- 2-car boxylic acid benzyl ester

The above conmpound was prepared according to the
wopn@ieeiyse described in Inui, S.; Suzuki, T. pCritBz0&001159

N.; (wane, H; Nohira, H ML C¥=®t. Lig. Cyst. Sci.

Technol. 25 Sect. A 1994, 239, 1-10. Preparation

c-124 (6-Benzvl oxy-napht hal en-2-vl)-nethanol OH O

To a sol whdedmitrogenGoroEmanyifsCany cbighto b NemBera@fed OXMel Gsotvent

aci d ben;w,ovgsthg es(dZe Qs gam C?ﬁgh detwedt ERBR Qndlbpim%:i ¥he separated

tetrahydrofuri’;\ % er an at nosphere
ni t r ogen °2F™H VL, aﬁv%ﬁ’gs Ei&’é'dbrﬂFldé‘Bdo?J’FS/'T‘aa CnPRLeereRplFedte give
(58 nlL ofthegrude @lodend baitrpwmoili Rurificadiom esjlida arfl crleom with20%3FEtOAC in
rznggl 389'2|'mexahe§wetasn\g(m/gggwe%ms al lowed to warmto WO

4 i B | [ re
and stir rﬁgmpggdo%:géé@_ {L‘ﬁ‘?‘%gﬁ??gﬁq q:?st(rg:g'@%a%“‘ +2H).
(19 g) iR 72\t e 4b GRS (wd@d%"r(&’pw*%é‘ A0aAUTHICRBO (d, 2
strong expt7esrene.H), e (Qaudoum (d.2ayer was t hen
extract eqdrifsth puiym+apetate (3 x 50 m-) and the
combi ned organic ext racts shed Wlt sat ur at ed
aqueo[(}s sodi um chl ori de (50 ratio 5 (anhydrous
magnesi um &i £3r(5-mey phe propyphenoxyieyclobutane-
afford the cr ude product . Thearbﬁ@mdue was purified by
flash col um chronmat ography (hexanes to o€t hyl

acetate) to yield the titlg crrpou d /TC\1INR86% as

a white solid. LRVB (% R (CDCl 3i
400 MHz): 7.76-7.72 (

7 25 7 2 EtryR HY-[(1 B B-(BIneth- 21p‘31e|(y2’l'|3 o&)zol-44fl);88p(3r|r-|1- , J=

2 16 5 yPJh@%}ch\ogaa&c;rg&ylate (85 mg 020m ol) sdlssoh/e%m MeOH(

2 on ot O P9 e Gt 294 10'% Pl T %s@n The B wis e o
ester O r@ﬂt)temmtmﬁ foh 1B bows withartaings. fulf of hydragen fas, attached to the

2- phenyl 1i4sk( Cithl Q@B WaY kilerda-thBigR YAl f2Y AZ 01k 4rd- the3 3akE was rinsed
0. 639 nmol

2. (6- dr Cl)tgn(Me%)g Wt\ehﬂt"ate was cor?centra eii/ Itoé?ves mgﬁmg% offyello r?“2

- car b?tS’xyI H AMRH@pGMidz, IQPIC'Sbéﬂ%ﬁ ', 192> 2P2 (0. ‘BHDZM $H), 2.39 -
and cesi waiqar benase t(DHH286 g2.77(mHQ HOI9)(q, 21 ), 616/(d, 2 H), 7.05
?:csg?m t r(g, |2€i-1)(7236m7)47‘(\‘ﬁ230|-|§ﬁg§ pgldrte: onao;n. crowave) at 140

2- phenyl "gk"%c‘ﬁ'?zb %Q'r%’f*ﬁifl) 5-nmet hyl oxazole (0.5 eq.)

was added 20 and the m xt ur erdpeationt-148 200 C for a

further 20 m nutes. The reakbotaii-Xtidmhiee Was filtered
through Celite and washed with agetgpitrile (200 ni).

The filtrate was concentrated ifn cuo and the
residue purified by flash col r omat ogr aphy

To a solution of pyrazin-2-ylamine (2.0 g, 21.03 mmol) in dry dichloromethane (120

mL) at 0 °C, was added N-bromosuccinimide (3.74 g, 21.03 mmol) siowly to
maintain the internal temperature below 0 °C. The mixture was stirred at the same

30 temperature for 24 hours, and then washed with saturated aqueous sodium
bicarbonate (30 mL) and water (30 mL). The combined aqueous extracts were
extracted with dichloromethane (3 x 100 mL). The combined organic extracts were
dried (anhydrous magnesium sulfate), fitered, and concentrated in vacuo to afford
the crude product. The residue was purified by flash column chromatography (10%

35  to 50% ethyl acetate/hexanes) to yield the title compound (2.57 g, 70%) as a yellow
solid.



(hexanes to ethyl acetate) to yield the title conmpound
(0.180 g, 60% as a colorless oil. 25 Preparation

W@ 2002692145 PCT/TB2004/001159
S) - 4- benzyl - 3- (t et r ahydr of t83an- 2l car bonyl ) - 1. 3- oxazol i
din-2-one 0 O cNp n-Butyllithium(22.6 nL of a 2.5M
solution in hexanes, 56.4 mmol) was added dropwi se to
a sol ut LBMSefvz) 48)(ME- benzyl - 1, 3- oxazol i di n-2-one (10.0

g, 56. 4'WRRR)CHE,, 36 Meh @b‘é’HHOJ yean k(z?@%(’ill—b 0= 1R
The mixture was stirred for m ny S then a

sol ution of tetrahydrofur aw&%@l chloride (9.12
g, 67.7 mmol) in tetrahy&txdmoyrezind®ln) was added.

The m xture was stirred at -78Cn{oBr 30 WO 2004/ 092145

PCT/ | B2004/ 001159 136 mi nut es] rmed to OC over 1
hour sand quenched with saturd@e® ammoni um chloride

s olj u: Ih ORBodidh eurhA sy eu9\5@%@5%@%@&1pmohh.s@tomceﬁt%%d%ﬁmc
an e 9

over magResi pcpf SThE m'f‘f"@r aa g'eat%at Qe"’@ abou"gt gc? ﬁ‘?ﬁgd'”m
r esi due Nikés h?ﬂﬂwsp'v%arﬁyher nixiyte Was|aga C@I'ﬁddﬁﬁt 6griagshyion of 5-
(1: 3 t heronb-plraZineiylapine 5t Gt1e 6B axah ésjontantryte® bukudideid (14.7

titlg coupaLbddiRs dophRe t?'lthls JﬂoﬁuhMrs‘Sluﬁch at 0 °C. The ice bath was
di ast er eoi som?rs %s a colorless oil $t5 0 979
Pr epar atr?naﬂ){e% W ure warmed to ambient tempetature and stirred for 15 minutes

(4S) - 4- hefaeyHeatBaftq 25 1| for fefen( inytest Mfier @olinlgdm ginbidnt Bmprmature,
ol - 4-y) kit Aedade! uaér dotred sl&wly with recautlon into crushed ice water 1:00 mL).
yl} met h%&l %&Je?t?sh%gsem/a nﬁj ra%zﬁg (f—fe‘l W%%L/c} aquéous s%( ium

di
n- 2- one ydroxude

(bi sYtr |"rPétq9f%°§eid|Vv‘f‘ et apetaed3 57‘ °PerLbf The sambised, pfggmic prracts
t et r ahy dveed washed with bafer (B0TRIL) didiS(antyielect @agppsidrs Suifal), diltered,
sol ut i o%n@éva&é‘fﬁd 6 ah&@ﬂ Itlﬂe?tofnbﬁﬁwﬁ ;;%gr PJH 284 yglow sohd )

yl car bon

in anhyd\\éfi'&@(fzggf’ 3&%@6%‘?&%‘* s 56 da(t %éz)c The

m xture was stirred for 45Em2a!l§ﬁMﬂJd t hen a sol ution
of 5015  2-(tert-Butyl-dimethyl-silanyloxymethyl)-5-[2-(5-methyl-2-phenyl-oxazol-4-yl)-

(i odonet hyl ) - 2-[2- (5-met hyl - St L 1, 3-oxazol -4-yl)e
t hoxy] pyridine (Preparati on—f‘ 00 g, 1.19 mmol)

i n anhydr ous tetrahydrofuran (6 was _hadded

dropwi se. The result turej\vgz/\us d at -50 C
for 1.5 hours then q turat ed aqueous

amoni um chl ori de and war rred t o “anbi ent t enper at ure.
The m Xburesouisn &Xt2-mohed 2vpimathgtprenyhoeta#gl)-athokyl-pyeazine

or ganl c i@ b&§ 8 .38 IninkH aﬁcﬁ@,mﬁ&{ Q%t@ﬂnm&ﬁﬁdwmeﬁbliyfsﬂén%)(o 91g,

; : lats ndmg\g%pgﬁat 3 orxaanehgg Svg_a%ua{edﬂé/& tsetrg(lstrupt\enylphos¥h|ne(0)
acet at e: PFIk‘z’%@'!ﬁ.’l"i’e@)16 80014 '@W%l) t He npixtyre avag 6?ﬁ§é§fﬁdhfﬁﬁst'me& and then

si ngl e dieatsd et £20i°C GIRL haSs. AATED banliheetd ambieht téidpetatute the mixture
909 . LFSM§ d(llﬂédz\)/it'h dﬁe@r@l éthil' H})"FnL) and then quenched with saturated aqueous
potassium fluoride (5 mL). The resulting mixture was stirred for 30 minutes and
30 then extracted with ethyl acetate (3 x 50 mL). The organic phase was washed with
water (30 mL), dried (anhydrous magnesium sulfate), filtered, and evaporated to
afford the title compound without any further purification.
LRMS (m/z): 426 (M+H)".



1H NVR (CDClI 3, 300 MHz) 8.01 (1H, s), 7.96 (2H m,

7.61 (1H, dd, J= 2.5, 8.5 25 Hz), 7.40 (3H, m, 7.28
wo(Bb#oany4s 7.17 (1 H n), 6.64 (1 H d, J = 8. @AAB2004/001159
4.55 (3H, nm), 4.18 (2H, m, 3.90 (%34 m, 3.79 (1 H,
n),3.27(1H,d,J=14Hz)320(1Hn) 3.13 (1
H d, J =14 Hz), 2.96 (2H, t, = 6.8 Hz), 2.79 (1 H,

O w1 {gﬁ Epcly 30@'&%@2?0 B 2 é%“yo%laﬂsw-wa
Tet r ahydr o- fAf'dRH A JarbbRE)! 488 @di D 4a'i§|(él'éd 0= 68 Hp{R.98T@H, s). 2.34
a sol uti on oBHtsetoraak3id g-of @ m2- car boxylic acid (2.42

g, 20.82 mmol) in anhydrous teL mg{p{ﬁran (120 m),

under an atmosphere of r tren‘“"% DG VO

2004/ 092145 PCT/ F82604 "epagnyl-oxazel-dyelh Rpcia it i
(8.5 nL, 61.23 mol ) and et hyl chI oroforrmte (2.4 niL,
25.10 mmol ). Wiite precipi i op rrredat r the

addi tion of ethyl chl orofo@t—q\ land t hg resmﬁ?"{lng

m xture stirred for 45 mn n|a gas was

bubbl ed i nt'ﬁbtrﬁ l%dﬂﬁﬁn%orfl&r(za lﬂonr§ 1@%!& &in%BtFanydrofuran, 2.78
source renoved 1 ONn

allowed to war ¥ agﬁ%daé?ﬂ‘”'sf éQrﬁJ%’g ﬁ?’lﬁ’g (t\éﬁgmg{Al"}ef”ébs"?’g\"xymethy')
16 hour s10 Thel-(SEPtvi2oewhexazaifwietbekykryraghe 1 (by39 mmol) in  dry
addi tion of ttrdNydryfdian ¢l Bi)) aThéeitlire @adstirbe st andidnt RMb&ture for 16
with ethyl %@rts &thér@?d&nﬁ\gd mﬂ) wat%g‘?mﬁomlaag ﬁl ?ﬁik’vﬁh 1M aqueous

extracts were ried drous nesi um s
filtered, anf¥ATISALTR: SBE FPRNPANES "EoPVel ‘OéaC“P A B¢ AgHgous phase
product. Theextrededdwi® dichisropetharfei (@& SO yLY. | s lsorolwhed rrganic extracts were

chr onat ogy apdigd @a(ﬂh)(d’ﬂﬁ% AGRsili shfdtd), 4ldidd, and concentrated in vacuo to afford

acet at e/ hex to aff r h itle compound (0.97 g,
41% as a e @ e°°m?°“8 °§5\§t§ ?M’) 116 (MrH) +. 1H NVR

(CDCI 3, 300 WAYS (a2 338 (M4H. dd, J— 8.5 5.8 Hz), 3.92

(2H, m, 2. 18 N§arRLcDar) 300MHR e(&Han;) 8.05 rPaepas. aHzON40 (3K, d, J =
c- 129 Te”aé‘b/ﬂbozrfwé&&ﬁrk)%s? »—pPU'-%ro'l-lz 596@0{“5J 6.0 Hz), 233 (3H,9)
Trifluorgacetic anhydrid

added sI®Wy, with a rate of oné—i’ééﬁﬁg%—&@er

seconds, to an ice-mmmwwm
tetrahydro furan-2- 20 carboxylic acid am de (0.77 g,

6.71 mmol ) and pyridine (1.06 g, A3 4 i n

anhydrous 1, 4-di oxane (10 Th iti
trifluoroacetic anhydride @ Ponitored to
internal tenperature bel ow™ C and was conpleted after

t20 mb nut test ThERBoVeCShbbund glaﬂbréﬁa‘r@oeacmn@tb |tr%V}5?61:e&L9e WekkdBed in Inui,
0O a | en

er at
Chl or of or m (%ng" 1u\A/aé"aa@dW@"‘? bi' ﬁvﬁ'grarﬁgﬂ Afg"spéﬁdc'?’ﬁe‘?‘?" Technol.
25 ext r adt edSes: t“hﬁ%ﬂé’? 180 nlL) and saturated aqueous
sodiumchloride (20 nL). The  Preparation c-124

(6-Benzyioxy-naphthalen-2-yl)-methanoi
o
©/\ o

To a solution of 6-benzyloxy-naphthalene-2-carboxylic acid benzyl ester (7.09 g,

30  19.24 mmol) in dry tetrahydrofuran (60 mL), under an atmosphere of nitrogen at 0
°C, was added diisobutylaluminum hydride (58 mL of a 1.0M solution in
tetrahydrofuran, 57.73 mmol). The resulting mixture was allowed to warm to



organi c extracts were dried (anhydrous magnesi um
sulfate), filtered, and concentrated in vacuo to give
wotzhet/oveude product. The residue was purified PgTiB2®N001159
col um chromat ogr aphy (hexanes t 8°25% et hyl
acet at e/ hexanes) to afford the title conpound (0.51
, 629% as a colorless oil. 30 '"H NWR (CDCl 3, 300
?/I;Z) : ﬁ) AthbiedtHempdraturd. 896 sfirddd, for6, hotirs2 An(sBittion ) citrid aéiP(19 g) in
H !
246 [ 2- E %%ﬁlﬁt\ﬁag’ﬁgﬁd 1:11?6 v)glgez AUTION %;tron %()cztc?rme) The da%.leous
- 3- vl et WYF- YashenRridsd "‘f‘t[}F‘QH a?‘%%“%b ’Plrlalr‘%thSQm‘Pb'“‘jd Opganic
O N WO 208ucB9vasied PET IsB2@Gd/ §04¢du5 9scdiLR8 cBoitieui0 mL), dried
bi s(t 151 Mdhydr&is| Mhghadkind gunéﬂe) ?anmeencantrzed rmméc);o \(@§ffd'?<§j e Grude

E 8 ‘i‘730| %&Adgg e Ir S%Le[ %asy ?]unP A rf%%]'\e Iu ard d?oo ﬁhy( (gexanes to

m) u nderetha{kﬁcatﬁﬁb'g pfﬁlér“@ tigdg CWPPlr"Sé‘e?ﬂ 9a§6°s>738 a(‘)’“‘teﬁ?éd
resul ti ngRms|(noy28DMiNe)n was stirred for 50 minutes,
and then g \afd bch n4C@fMHzﬁ 7765772 (3H, m) 1.50-7.33 (6H, m), 7.25-7.23 (2H,

5- |od%met d* eén?@ 25 g, 0.596 mmol) in

oxazo r&}y% 182(1?%0&)()/4]8235{'

anhydr ous tetrahydrofuran (ZErepataliong@5added to the
enol at e sqliis-Mehyi-bdeeryioxhidl-£yivaiBox§ -dabhtfalenad-yimdtByietfaBydro-

1.5 hours, and quencheg wth. satW.ated QpHeous
armoni um chl ori de (5 m%n'sj‘ﬁme was
extracted with ethyl acetate (3 x 50 rTL) and t he
conbi ned organic extracts washPer (30 nm),
dried (anhydrous magn@qj“ pate 10 iltered, and
concentrated in vacuo the crude product. The

r sOSAI) ?tr)ée A)Qgﬁet rﬁéj rn'ec];uis, |xtn?re EE Er?em O(Ltiﬂ%e‘%rfyg)%n%ttqy&r?zf@%? 133 g,
c ompound {&$21 1. 4%@@hv<angaawmate@ 2y ety D-tetrpiydrogfprpan-$-carboxylic
390 ( M+H)attd et éstelr (8B 6, O3 BynoR(d ddsitin, calboibe (052Hy, 109 mmol)

2 5 HZ ’_E)Jr)[ SZe(t%%ﬂg L) ?a% ge7a e?&n Q# c!_!)waqggt g40 T f§' 1? n'gnzt:tes A
( 2H, 'T) sgc% pegp_p of, pheny34-w10(omhylh§ met?yl%zcﬁes@q 5 qj]) WRS 2 added

3.2 HH), dhd¥ rithte Hepted BDAANPE dor B-fdither 20 minutes. The reaction mixture

ﬁoi;?g;% s(fﬁergdrzthn(oﬁgmll{gyalna %aéﬂ@@mﬁ' ac&oﬁfn@f%%[) 4Tl¥<=,I f)lt%‘e was
T i b RO BB e 18 op Guivg B desbcolng ot oatearanhy
added t o (aexaudsue eton acsfate)dq yigld the title compound (0.180 g, 60%) as a colorless
2- et hoxy-gh- { 6- [ 2- (5- et hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et
hoxy] pyri di n- 3- yI}propanoatuT_Ef%'_r‘ré{_%%’T 0.431 mmol ) in

a nix?%re of 25 tetrahydrof Siegatdly o I mater. 1:1:1,

6 nL). The m traly $igsd-
vol ati |l e conponents were renoved ¢byQ
aqueous phase was acidified

and extracted with ethyl acet . ¥

aporatlon. The
ydrochloric acid

o<

n-Butyllithium (22.6 mL of a 2.5M solution in hexanes, 56.4 mmol) was added
dropwise to a solution of (45)-4-benzyl-1,3-oxazolidin-2-one (10.0 g, 56.4 mmol) in
30 tetrahydrofuran (200 mL) at —~78°C. The mixture was stirred for 30 minutes then a
solution of tetrahydrofuran-2-carbonyl chloride (9.12 ¢, 67.7 mmol) in
tetrahydrofuran (25 mL) was added. The mixture was stirred at -78°C for 30



organi ¢ phase was washed with brine, dried over

magnesi um sul fate, filtered and evaporated. The
wormed/@asiswas purified twice by flash colum  PCT/IB2004/001159

chromat ogr aphy (98: 2 30 di1ehl or onet hane: net hanol ) to

yield the title conpound as a colorless glass (31 ny)

LRV (mz): 396 (M . 1H NWR (CDCI 3, 300 MHz) 7.99

(3H, m, miAutes) wairdd terP°C oferdtCholidnd quidnchéd Gvith ( 3dthiratdd , ammonium

4.50 (2 Ha:hlJnde ‘lolmloz 'hlé) M|xtf}rteJas (e]r?ctemwnh %th@f"ach]ate;%‘dqgﬁ_'orgamc

3.42 ( 1 m,

t, J = 7%‘3 ﬁg ‘{rm"%sbrr%f 29%g ‘t&e SI3E0ESTHE) Sdfate. Jitargg and
D- 45 wer evamretp%\rTéld résidup mae evfifiecbby ftaam cdlgoruehrancatagrapBe(1:3 then
used §or 1:2 Eegnpdetatdhekardy) Btyidld he Gl csitoldd &a Qh. 1:Nenixture of

2004 0028 Ber P as BT S84, Leous met nanol

aqueous et hanol , aqueous te an or mxtures
t her eof at(48eitrenzvhBA[P-¢{8-[NEIMethelrp-1 3{0rEZFS _
Structure H N ' i} 3-’6&%(Bin-2-one
(DVMSO-d6, 400 MHz . . .
LR 408 " ~~ " 0 7.94 (3|—é5
(Mr11)* i 8.3 and 2.

8.3 Hz), 4.45 (2H, t, = - ), . 8 1 H dd,
J=7.6and CH3 OH 5.1 Hz), 3.22 (3H, s))2.95-2.87
(3H, M, 2.80 (1 H dd, J = 14.2 and 7. ), 2.35
3H, 99 H NMR (DVBO-d6, 400 MHz) : 7.96 (¥XH d, J =
2.3 Hz), s&a:&ﬁ(bﬁijhhetsgsuyl‘énﬁﬁ (§.8HmL @f 1M salutibn &n feahryrofulh, 3.57
» FN%&O7 5§m{ol} V\HS aqgied %rop k? {'%tlai ?f g%l]ﬁg r{z@ 13- (%%v%rofuran-z
0=< 2§°ét”1°n¥\) -1 a-oxaj:oILdm-F o% 6‘3 S7gnrae/n inﬂ_y,@g%s tetrahydrofuran

SH2H O 6@ 212 aN-39 °8. O\(Ihlztuegf%s $tirt4d @ 4% ifutesl andBhé&h d-wjution of 5-
4.44 162H(10J0meﬂ]|yIF21[2Q§Lmeﬁ lfi]phelﬁpﬂﬁlgxazol- et ]pygldlm'l;) {Preparation
3. 89 l2_!3) é? 9005 bég %m%lbﬁ %Zh}(:cwgsstetrahyéofuran E maL) was ad%e&_grzpwme

3.22 (3H
The resultmg mixture was stirred at =50 °C for 1.5 hours then quenched with

saturated aqueous ammonium chloride and warmed to ambient temperature. The
mixture was extracted with ethyl acetate and the organic phase dried (anhydrous
20  magnesium sulfate), filtered and evaporated. The residue was purified by flash
column chromatography (1:1 ethyl acetate:hexanes) to yield the titte compound as
a single diastereoisomer as a colorless oil (0.617 g, 90%).
LRMS (m/z): 568 (M+H)".
"H NMR (CDCl3, 300 MHz) 8.01 (1H, s), 7.96 (2H, m), 7.61 (1H, dd, J = 2.5, 8.5
25 Hz), 7.40 (3H, m), 7.28 (3H, m), 7.17 (1H, m), 6.64 (1H, d, J = 8.6 Hz), 4.55 (3H,
" m), 4.18 (2H, m), 3.90 (1H, m), 3.79 (1H, m), 3.27 (1H, d, J = 14 Hz), 3.20 (1H, m),
313 (1H, d, J = 14 Hz), 2.96 (2H, t, J = 6.8 Hz), 2.79 (1H, m), 2.32 (3H, s), 2.34
(3H, m), 2.11 (1H, m), 1.73 (1H, m), 1.54 (1H, m)
Preparation c-128
30 Tetrahydro-furan-2-carboxylic acid amide

O
o!
Q/‘(NHz

To a solution of tetrahydro-furan-2-carboxylic acid (2.42 g, 20.82 mmol} in

anhydrous tetrahydrofuran (120 mL), under an atmosphere of nitrogen at 0 °C, was



.88 (3H, m, 2.80 (1H, d, J = 14.7 and 8.1 Hz), 2.36
(3H, s), 31 (3H, s) H NWR (DVSO d6, 400 MHz) 7.98 (1H,
woapo4d9z14%. 8 Hz), 7.92 Calcd for (2H, d, J = @CE/1BpP4/001159
7.58-7.55 ¢c~\ Noi (3H nm, 6.72 BT H d, J =8.6
C1H22CIN2 D4 C I~CH3 " 05 Hz), 4.46 (2H, t, J =
6.6 Hz), o 3.91 (1 H dd, J = 7.8 and 4.6 41 Found:

CH3 OH HZ)_add%d 2 et @kining ) ¢8.52 n9;4 @1 289mr{1§)|'£ndf&hyl éiddorfnkte (2.4 mL,
'HH ﬂl(le/R J %} gnmoi O&\I]ﬁﬁﬁ_&r clﬁitfnﬂm ci'zfgﬁf th% %g’lty)g'ng:é ethil)cploroformate
d, J = 2 3 alqut)\e reyul@g n(ng.}:p stirgd fog45—mnyut§ acg}c‘c dArfragnia gep was bubbled

2.0), 7.55infdlthélsolatdn fa} 2=hoBrs@nLtht gal BNRB Y8moved NIThdreactio mixture

gn g . 2 ( 3 5 HZ Jvas theR %nozleél@ \L{?Jﬁl to gn)\blenl teh'%QatG’reGa%d @g éea fonxl 6'_Ilij>urs The

= 6.6 Hz) ‘g‘“@@ et fﬁ"‘sf?%p” vﬁo%add%%%%%var ch'czrct-acv gnd then
and 5.1 Hz)?xffasteQlel‘Ceﬁﬂ atgatel (3 k39|, mig) Th c@nbird8BgahBHdxtracts were
g)éZZ( glc_)l 5 dfed Bhnfdrds m?)g(nlhhm elgkate)) Iﬁlteleﬂi gndad'(bﬂcehrﬁed'%)vacuo to give
NVR ( DVBO- ?% °”y‘§go’gi?ﬂ?1% %‘%]Tégi‘m% ,}%@@Qﬂﬁ%@?ﬁu,ﬁ, °“r°mﬁ°9rap“y
2.0 HZ)10 7! rgbar(ez’q10écﬁthy\]acetatplh7xae%ﬁ) g)oafffrsrlhe tige %olndgy .97 g, 41%)
7.55 (1 H, agldwhife 8licc C225H20 OC 0 " D-6 o= C and 2.3

Hz), 7.51- zRﬂg("’éﬁg16r(Mﬁ-HP'\/B 6.70 (1 H d, J 8.6 HZ%\I,

4.44 65.19, 0. ,

7 2. g "R o 388ty s d‘ﬁf 3535'%8-%%&;’, . 2.18 (2H,
(3H, s), 2"92‘-923(@'17"()3H M, 2.80 65. 19 H 5. 80

15 Preparation c-129
Tetrahydro-furan-2-carbonitrile

O__=N
o

Trifluoroacetic anhydride (1.55 g, 7.38 mmol) was added slowly, with a rate of one
drop every 10 seconds, to an ice-cold solution (0 °C) of tetrahydro-furan-2-
20  carboxylic acid amide (0.77 g, 6.71 mmol) and pyridine (1.06 g, 13.42 mmol) in

anhydrous 1,4-dioxane (10 mL). The addition of trifluoroacetic anhydride was
monitored to keep the internal temperature below 5 °C and was completed after 20
minutes. The resulting mixture was allowed to warm to ambient temperature, and
stirred for 3 hours. Chloroform (100 mL) was added to the mixture, and then
25  extracted with water (30 ml) and saturated aqueous sodium chloride (20 mL). The
organic extracts were dried (anhydrous magnesium sulfate), filtered, and
concentrated in vacuo to give the crude product. The residue was purified by flash
column chromatography (hexanes to 25% ethyl acetate/hexanes) to afford the titie
compound (0.51 g, 62%) as a colorless oil.
30 'H NMR (CDCl,, 300 MHz): 4.70 (1H, m), 3.96 (2H, m), 2.24 (2H, m), 2.08 (2H,
m).
Preparation ¢-130
2-{6-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethoxy]-pyridin-3-yimethy(}-tetrahydro-
furan-2-carbonitrile

O AN //N
O _IRS
35 N O N




(1 H dd, J =14.2 and 7.8 Hz), N 7.03 2.32 (3H s).
"H NVR (DVBO-d5, 400 MHz) 12.54 (1 H, s), 7.96 (1 H,
wOoape491452. 0 Hz), 7.83 (2H, d, J= 9.1), p " OPCTAB2004/001159
H, dd, J=8.6 and 2.3 Cahgdd for H3C -(' i Hz), 7.03
(2H, d, J 8.8 Hz), C22H25N206 D7 cH3 " ' 6.70 (1
H,dJ:86Hz)44341317079(2Ht,J:68
Hz), 3. 9Sodiuln bis(trivethisiyl)an{idd31.Ohigld,79 Inmol)/wsd sdaek . Bsolution of
Hz), 3. 8@y @'oﬂ (o 2 in
T }_f) 4n2ca§b%h|tme9(br17§ 17%%@39 §Ahydrizsc)tgtéa%§c§9‘uran ®
(3H, s) l\h{ﬂ-‘!e sa%efe %06’%9{—‘@5‘781 5"? espiting yelgw soputiggwas
(1 H d, St'Ued-fOFQO Bingipy, andthGea (OILMH of é@domet&vl-s [B(5-naethyl-2-phenyl-
2. 3) ,5 7. éudzd|-2-yhiethblxy]-Pyrigine/ (085 ‘g, 4896, mmohAd akhldrbls Etrahydrafuran (3

8.1 Hz r

0 dd. ), ngﬁkaéédﬁgﬁ% to thﬁegolaté aﬁ&? ghe%ét&r% wWals af%eu ézﬂ% cld 15
6. 71 ( 1 rp_?ursAffgd i“ﬁ@?hed \I\e’lh usatﬁrateel aqtﬂeous gnreor]u@) chlgpdgf45 (nEH The
t, J = Fawnels phasd3vaStdxBacd hith ethP.a8Gaté 13 k50 ahil), ahd the eoBbined

‘211 g - 171 gor a"WHjexf}ac% Wgﬁed with %teﬂgb‘lmL)S ﬁned Qar%?dr&ﬁlﬂna @smm sulfate),
1 @ @tfl(e% ﬁd@o&cenﬁ%ﬁm(vﬁmné%the 4;6“88 § 'fﬁ'dfelwas

H S) gpwﬁed( by-fiasl colgmn-ctgornatqqzﬁohy V%P {5{[& p{hyldacetgte/hexanes) to
2.0), Caaftoek tﬁertle cbmpourd @Q1 §,2bk%) 8k a white s@id3 Hz), 7.49 \

“ (1 H dd, J =8.3 and 2.4 Hz), C22H22F3N2 D-9 6.65
(1 H d, 3 4.40 05 0o (2H, t, J = 6.6 Hz),
3.84 (1 %ﬁM%g'i’z)liPﬁ’F%’?"*H)m dd, J = 7.6 and 4.7 Hz), 3.16
Found®  [BMMR$GDCIZ 3M0OMiZz) 83203((3-Hd *’T’}‘ 2.5Mz) 2.9 52H, i), 7466 ((H. dd, J
H, dd, J=85145hzando GHOmfis)ks (1%, d £ 8blHzS 454 kHNMR 3.96 (2H, m),
(DMSO d6,. 3&&HW%33 (5H, d, J = 3.2 Hz), 1.92 (2H, m).

Example D-1

20

Lithium hydroxide monohydrate (180 mg, 4.31 mmol) was added to a solution of
ethyi 2-ethoxy-3-{6-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridin-3-
yl}propanoate (183 mg, 0.431 mmol) in a mixture of
25  tetrahydrofuran:methanol:water (1:1:1, 6 mL). The mixture was stirred 18 hours
then the volatile components were removed by evaporation. The aqueous phase
was acidified with 3M hydrochloric acid and extracted with ethyl acetate. The
organic phase was washed with brine, dried over magnesium sulfate, filtered and
evaporated. The residue was purified twice by flash column chromatography (98:2
30  dichloromethane:methano!) to yield the titie compound as a colorless glass (31 mg)
LRMS (m/z): 396 (M)*.
"M NMR (CDCl,, 300 MHz) 7.99 (3H, m), 7.50 (1H, m), 7.40 (3H, m), 6.65 (1H, m),
4.50 (2H, t, J=7 Hz), 4.01 (1H, m), 3.64 (1H, m), 3.42 (1H, m), 2.98 (4H, m), 2.34
(3H, s), 1.16 (3H, t, J=7 Hz).
35 Examples D-2 to D-45
Examples D-2 to D-45 were prepared by procedures analogous to those used for

Example D-1 by stirring a solution of the ester with sodium or lithium hydroxide in



12.
d1

wodoe/®2@sand 2.5 Cal cd for

76 (1 H, s), 7.96 (
J 8.1), Calcd for

1H d J=2.3H), 7.79 (2H
D-10 Hcr " 0 7.55 (1 H, dd,
C22H24N2050. ~' o Ph/IBION4/001159

18P22H25N205 3H20 C 65. 75 cH3
4.43 397.1758. H 6.17 N

7.29 (2H, d, J = 8.1 Hz),
6.68 (1 H d, J = 8.3 Hz),
(2H, t, J =6.8 Hz), 3.89 (1 H Found: 6.97. Found:

CH3 OH dahuealis methaibl, angkods @ndnial) |

H (3H, tﬁéreof%tt&%pe@at&'& 69%)7&%%%%118 £c6.14 N 6.81

dd,

J

343H3230

(3H, s).

AquzBus3etrahidfotlraf oaixturés

(1 H,
WO

2004/ 092145 PCT/ I 82004/ 001159 141 0 'H NWR (MeOH- d4,

400 MHz): OH8.30 (1 H, s) 7.58 (1 H d, J=9.2 Ol N
HC O4&) 7.11 (2 H, d,J=8.2Hz)6.71 3 (2 H, d, J=8.2
Hz) 6.31 (1 H d, D11 J=9.2 Hz) 4.57 (2 H t, J=6.5
LRVE: 410 Hz) 4.18 (1 H, dd, J=13.5, 0.2 (MH+. Hz)
3.98 (2 H ¢, J=7.7 Hz) 3.52 (3 H s) 3.28 (2 H, t,
J=6.5 Hz) H Cvs 0 3.05 - 3. 11 (1 H m 2.89 - 2.98 o
I Ny 1. 44 (3 H ,7J3=7- HL) O H NVR(VeCHd4 -
=Y : OH 8.30 (1 .58 (1 H d,|Ms@v3 |, Q Hz)
7. l%t%')eH, d, J=8.2 HzTL'E ?5 ON H3C (2 HJ-R/ctHR NELRPA
Hz) 631 (1-H d— D12} 1—0')|-|7\ A£?7 (2 =6.5
erRHZ)418(1H Z]_%Y %g:x+l—lz)
3.92 (3 H_s) 3.34 (3 | 94%:)(»4 '2&?%% it @Hz)
3. 06 1 H (o)s2g 0 83(7b (', X so m o H
R (MBOH Ok, X ,I\/I—|z)—8:{}|t)8485)(2(-|1tb| &) 7.58 (|1 H,
d, P92 Nk B - b, 3?9§Q*Hd 27@3@830, % qH,
[= s -
L.UH)OGZélofngE)R .06(3H n 80@:‘% 14296 7.104 (4
! ) and 7.8 Hz), 235§3H s)
"H NMR (DMSO-ds, 400 MHz)
- 7.96 (1H, d, J = 2.3 Hz), 7.73
(1H, s), 7.69 (1H, d, J = 7.8 Calod for
23|y o BRI Z 80 Cacsror otiOs
Q%OJ\/\’ . oo eh [l L 22 78 T2MG ) H,5N,04 5H,0 C 65.17
o o N 7.28 (1H, d, J = 7.1 Hz), 6.70 272029 712" 2 %
’ o (1H, d, 8.3 Hz), 4.44 (2H, t, J = >3 /9% : _
o Z Found: |[6.91. Found:
. o 6.8 Hz), 3.89 (1H, dd, J = 8.1
] 397.1775 | C65.03 H
and 4.8 Hz), 3.22 (3H, s), 2.92 6.10 N 7 07
2.88 (3H, m), 2.80 (1H, d, J =| ' '
14.7 and 8.1 Hz), 2.36 (3H, s),
.31 (3H, s)
TH NMR (DMSO-ds, 400 MHz)
: 798 (1H, d, J=18H2),7.92) o
(2H, d, J = 8.6 Hz), 7.58-7.55
o4 °“©\</”l/\/°N| S (3H, m). 6.72 (1H. d, J=8.6 CZ‘HgC'NZ
% e, Hz),4.46 (2H,t, J=6.6 H2), | ;12545
o ° 3.91(1H, dd, J=7.8and 4.6 | "~ © =
Chs OH Hz), 3.24 (3H, s), 2.94-2.89 41.‘,’“1”23;2
(3H, m), 2.82 (1H, dd, J = 14.4 :
and 7.6 Hz), 2.33 (3H, s).
"H NMR (DMSO-ds, 400 MHz)
: 12.71(1H, s), 7.96 (1H, d, J =
2.3 Hz),7.90 (2H, dd, J=7.6 Calcd for
\ o and 2.0), 7.55 (1H, dd, J= 8.6 Ca1H22N2050.
D-5 @%of’ 1> and 2.3 Hz), 7.51-7.46 (3H, m), 1H,0 C 65.65
CHy 6.71(1H, d, J = 8.6 Hz), 4.44 H5.82N
o y° (2H, t, J = 6.6 Hz), 3.89 (1H, 7.29. Found:
Cry OH dd, J=7.6 and 5.1 Hz), 3.22 C65.45H
(3H, s), 2.92-2.88 (3H, m), 2.80 5.92 N 7.26.
(1H, dd, J = 14.2 and 7.6 Hz),
2.32 (3H, s).




D13\ (1 H d, J=9.2 Hz) 4.57 (2 H, t, 394 (MtH)+

J=6.5 Hz) 4.18 (1 H, dd, o J=13.5, 0.2 Hz) 3.52 (3 H,
W0s)004/69284528 (2 H, t, J=6.5 Hz) 3.06 - 3.11 (1 PdT/IBR004/001159

2.89 - 2.97 (1 H mO'HMWR (MOHd4, 400 MHz): OH

8.28 - 8.34 (1 H m 7.59 (1 H ONM 7.31 - 7.37 (2

H m 6.96 CH3 7.14 (7 H n) 6.27 - 6.34 (1 H LRVS:

400 D14 m) 4.53 - 4.[GANUR (BMSOJ,, 0082 . 30 (1[H, M
3.49 - 3.66 (2 H, (M+H)4281rﬂH3) 256(1H3d:41= (2 H M c3.85
0 B8.11 (1 H m2.89-2. (90 ( B H, t, |&d,N0.0.
Hz d4, 40 755 ,ﬁ& s) 8. 022410 C
46 18, 3N%) 7.59 39H 7.43 (66.19H5386
d, |J=8.3 Hz) (1 H, 2Git.D=é,5Hz)(}38](=F9 1 Hz) 4 £24.
4.29 (3 H °'32“(|\/H—H)+dd CF 76ja0d 48 HOI3.R 419 - 3. BE Nk 5o
H|[m 3.05 - 3.11 H CI-(3HSJH~$2311§7@'*891307 97 (1| H x #hs
2.0 (2 H t, J=8.0 Hz|)(1 94, 3&‘32 7§![’7-)19 3H,t, )=7. OHz
\'J LUV UULJ.'—I-J FCoT7T T D4 \ARY

(ME(}I-d4 400 MHz): crﬁ%’”ﬁﬁ?‘iﬁ( 4059 (1 Hl d,

J=9 | o Hz) 6. 8 (2 d—szJ781;=fﬂ—12J-lzs)1)6 73 o N (2 H,
d, Jb- I;.lz @ H, 7.8 (18, d3=0x g6 234 SFcq@r H, t

S5 6 oH Hz‘ 34%45121#8 3) AR L
X1 (I\/H—|)+ °“31 13, 8. _c0. |2 j z) 3.6
(2|H m 3.38 (3%5 % HZ) (3‘1% 3.0
- (1 H m 2.89 - 2.97 22(3 é?zgz-zss
(3H m) 2.80 (1H, dd, J = 14.7
and 7.6 Hz), 2.29 (3H, s)

"H NMR (DMSO-ds, 400 MHz)
© 12.77 (1H, 5), 7.96 (1H, d, J =
2.3 Hz), 7.55 (1H, dd, J= 8.3
and 2.3), 7.48 (1H,d, J=7.8

N o Hz), 7.41 (1H, d, J= 8.1 Hz), | Calcd for
Q‘{oj\/\’ P 7.39-7.37 (1H, m), 7.04 (1H, dd [C2,H2sN,O4
D-8|¢, CHy J=8.1and 2.5 Hz), 6.71 (1H, | 413.1707.
i o~ p° d,J=86Hz),4.44 (2H,t, J= | Found:
CHy OH 6.8 Hz), 3.89 (1H, dd, J= 7.8 | 413.1715

and 4.8 Hz), 3.81 (3H, 5), 3.22
(3H, 5), 2.92-2.88 (3H, M), 2.80
(1H, dd, J = 14.4 and 8.0 Hz),
2.31(3H, s).

'H NMR (DMSO-dg, 400 MHz)
© 12.70 (1H, s), 8.04 (2H, d, J =
8.1 Hz), 7.91 (1H, d, J = 2.0),
£ e 7.80 (2H, d, J= 8.3 Hz), 7.49 | J2lcdfor
F%Q\(NI\/O ~ (1H, dd, J=8.3 and 2.4 Hz), |2 &2
D-9 o N 6.65 (1H, d, J=8.3 Hz), 4.40 | ., 75

PN (2H,t, J= 6.6 Hz), 3.84 (H, | *7 1475
T on dd, J=76and 4.7 Hz), 3.16 | 200
(3H, 5), 2.90-2.82 (3H, m), 2.74| +°*-
(1H, dd, J= 14.4 and 7.8 Hz),
2.29 (3H, s).

"H NMR (DMSO-ds, 400 MHz)
£ 12.76 (1H, 5), 7.96 (1H, d, J =
2.3 Hz), 7.79 (2H, d, J = 8.1), Calcd for
D-10 7.55 (1H, dd, J= 8.6 and 2.5 | Calcd for |CarHzeN,0:0.

“’°©~<f"f\/° 1 Hz), 7.29 (2H, d, J = 8.1 Hz), [C2sH2sN204|3H.0 C 65.75
oy 6.68 (1H, d, J = 8.3 Hz), 4.43 | 397.1758.| H6.17 N
o ¢ (2H,t, J=6.8 Hz), 3.89 (1H, | Found: |6.97. Found:
Chs OH dd, J=7.8and 4.8 Hz), 3.22 | 397.1770 | C65.74 H
(3H, 5), 2.92-2.87 (3H, M), 2.80 6.14 N 6.81
(1H, dd, J = 14.2 and 7.8 Hz),
234 (3H, 8), 2.30 (3H, s).




cHm 1.19 (3 H t, J=7.0 H2) 3 'H NWR (MeOH d4, 400
MHz): OH 831 (1H s) 7.66 - 7.74 (5 H o NmM 7.59
wa@ 00ipod4s J=9.1 Hz) 7.19 cH, (2 H d, J=8.2 HzCBIE604(0B1159
H d, J=8.3 Hz) 6.31 (1 H14d, J=9.2 for LR D17 Hz)
4.57 (2 H, t, J=6.5 Hz) 4.26 (1 H, dd, J=13.5, 0.2 Hz)
3.49 - 73 (MtH)+ 0,, -03.66 (2 H, nr)328(2 H t,

J96.5 Fz) 3.05-3.d1 (L H-ni 7 89" ?1 H— T L 19
3 H t, J=A MHz): | 8.31
§1 H s) 7%% dd g?%i ﬂﬁgl (2)H, d,

3982 F2)F 6N (2 Hl otk 4 1o8s doyeo (ol (1 H. d, 1 N
r4|CH3 J59.2 Hz) 4.57 (2=$ Ht)4.57¢6H3, B6.58LRIMS: 44026 (1
H,| dd, 3.5, 0.2 for Hg)mwmz , 49, 583.8 @zh MrHJS7. 7 Hz)

3.14942 H+ - 3.6( J7?g 2H, t, o,

J=6. 50 3.05 - 3.11 ?.89- 2.97 (1
H[H8)%. 44 (3 H t, JGh ,-,H =7.0 Hz) 0 'H
NMR(MEDH- d4 400 |\/|-|7( 341(3 29\ 7.59 (1 H,

d,391 oINron .2Hz)6.74
B (2 H, 3=8 2 Hg “{eé ﬁ“' 10 3=9. 2 Hz)
57 (2 \t T=6%5 Gy BT (SR M 2 ) o H, dd, [1=13.5,
2 11 (o OHz) 3. zl@HdS}-ﬁﬁHi)BsH,ﬁ md 3.34 (3 H, s)
b8 (2H, e Jm6 5 Hz )J=9.2 HB). 43B{BH21=6.5 H, fo

TR
89-2]97 H3C SO (1 HHZ)r%lsﬂ 1gid( 5136, 02 SQJHM#U)*Hz) 'H

R ( d4, 400 Mz)H2) ﬁgi?%ﬁﬁfgaf |59 (1 H, d,
5 (Fh

0.1 YFz) 7.34 (2 H |§

0 "H NMR (MeOH-d,, 400 MHz):
N o 8.30 (1 H,s)7.58 (1 H,d, J=9.2
L) 8 Hz) 7.31-7.37 (2 H, m, J=8.0,

‘en, 7.5,02,02Hz) 7.06-7.14 (3
<S H, m) 6.96 - 7.04 (4 H, m) 6.31

2

S -

uzmngb

for LR

D-13 304 (M+H)'

(1H, d, J=9.2 Hz) 4.57 (2 H. 1,
J=6.5 Hz) 4.18 (1 H, dd,
! J=13.5, 0.2 Hz) 3.52 (3 H, 5)
(j 3.28 (2 H, 1, J=6.5 Hz) 3.06 -
311 (1 H, m) 2.89 - 2.97 (1 H,
m)

'H NMR (MeOH-d,, 400 MHz):
8.28 - 8.34 (1 H, m) 7.59 (1 H,
0N ¢ m) 7.31 - 7.37 (2 H, m) 6.96 -
cH, 7.14 (7 H, m) 6.27 - 6.34 (1 H, _
D-14 m) 4.53 - 460 (2 H, m) 4.22 - “Z\“A"ﬁ;l;og
4.30 (1 H, m) 3.49 - 3.66 (2 H, :
m) 3.25 - 3.31 (2 H, m) 3.05 -
o 3.11 (1 H, m) 2.89 - 2.97 (1 H,
©/ m) 1.19 (3 H, t, J=7.0 Hz)

"H NMR (MeOH-d,, 400 MH2):
8.31(1H,s)8.02(2H,d, J=83
Hz) 7.59 (1 H, d, J=9.1 Hz) 7.43
2 (2H,d, S8.3Hz)6.31 (1H,d

'l forlR
D-15 @/YIL% J=9.1 Hz) 4.20 - 4.29 (3 H, m) .
@jj\j N ° 3.49-366 (2 H, m)3.05-3.11[ 52 (M+H)
@ N ©rh (1H, m)2.89-2.97 (1 H, m)
2.70 (2 H, t, J=8.0 Hz) 2.19 (3
H, s) 1.19 (3 H, t, J=7.0 Hz)




(2 H d J=8.2 H) 6.31 (1 H d, D20 J=9.2 Hz) 4.57
(2 H t, J=6.5 for LR Hz) 4.26 (1 H, dd, J=13.5, 0.2
WO QaM4(0bMH + Hz) 3.49 - 3.66 (2 H m 3.28 (2 PLTAB2004/001159
J=6.5 Hz) 3.05 - 3.11 (1 K 2.89 - 2.97 (1 H m

1.19 (3 'H t, J=7.0 Hz WD 2004/ 092145
PCT/ 1 B2004/ 001159 143 0O OH O N(OCH3 FF OF H NWR
(MEOH d4, 400 MHz): O/ 8.3T (T H s) 7.59 (I H T,
J=0.1 Hz) 6.9 (2 H, |[dH NVREMeOHH) 4®MB):OH (2 H| d,
J=8.3 ~§1¢d H, d831f 1HS>7~‘>'59<%H ‘94‘ 57 (2 H, t,
J=6.5 B Hz) 4.2 Z)(f 0.2 for LR
Hz] 4.01 (204, q, J=6. )+ 3.66 (2
o6 M L3. 28 (2 H, t, J=6iz H3s) 56(1!-3d&. {"é}l"?hn)
89K .97 (LH m 1.4@=1@3 0—2Hzt),376(2H|Bs)J TOMBY 1. 19
(3|HIt, J=7.0 Hz) 'I—s) % - 10 8.31
(1 s) 7.59 (1 H d, (2 H, |d,
J:sz;g Hz) 6.77 ON-C3JL2'? o j Z;?q 6.31 (1 H,
d, |22 CH J=9.2 Hz) 457(2H 5|/for LR| Hz)
4.26 (1 H dd, ®=13. 5$‘QN&R3I9I§OI-GM+WO‘W\AHZW) 3. 78 (3 H,
s)|3.49 - @ HH, n)8.B. 28, 2.6 7.14 536. 5 Hz) | 3.05
- :f 11 (b 2.89 - nﬁ799(1 H8P=1 () HO|n) 1.19 (3 H,
t,|J=7.0’Hz) eMeOD, 40 J‘BZS*ZD‘EB?ZH dugl,
J=8.3 Hz) 6.31 (1 H, d, J=9.2 for LR
D-17 Hz) 4.57 2 H, t, J=6.5 Hz) 426|271
(1 H, dd, J=13.5, 0.2 Hz) 3.49 - )
Qé,o 3.66 (2H,m)3.28(2H,t J=6.5
@/ Y Hz) 3.05- 3.11 (1 H, m) 2.89 -
2.97 (1 H, m) 1.19 (3 H, t, J=7.0
Hz)
0 'H NMR (MeOH-d,, 400 MHz):
8.31 (1 H, ) 7.59 (1 H, d, J=9.1
[ OH  |Hz)7.11 (2 H, d, J=8.2 Hz) 6.71
o (© (2H, d, J=8.2 Hz) 6.31 (1 H, d,
CH, J=9.2 Hz) 4.57 (2 H, t, J=6.5
18 Hz) 4.26 (1 H, dd, J=13.5,0.2 | forLR
Hz) 3.98 (2 H, q, J=7.7 Hz) 3.491425 (M+H)"
-3.66 (2H, m)3.28 (2 H, t,
"~ Q4 J=6.5 Hz) 3.05- 3.11 (1 H, m)
MOS0 2.89-2.97 (1 H, m)1.44 (3H, 1,
J=7.7 Hz) 1.19 (3 H, t, J=7.0
Hz)
? "H NMR (MeOH-dg, 400 MHz):
S OH 8.31(1H,s)7.59 (1H,d, J=9.1
o (© Hz) 7.10 (2 H, d, J=8.2 Hz) 6.74
& (2H,d, J=8.2 Hz) 6.31 (1 H, d,
D19 2 J=9.2 Hz) 4.57 (2 H,t, J=6.5 | forLR
Hz) 4.26 (1 H, dd, J=13.5, 0.2 {411 (M+H)'
Hz) 3.49 - 3.66 (2 H, m) 3.34 (3
H,s) 3.28 (2 H, t, J=6.5 Hz)
Q\S,o 3.05-3.11 (1 H, m)2.89-2.97
HC (1 H, m) 1.19 (3 H, t, J=7.0 Hz)
"H NMR (MeOH-d,;, 400 MHz):
8.31 (1 H, s)7.59 (1 H, d, J=9.1
Hz) 7.34 (2 H, d, J=8.2 Hz) 7.24
(2H, d, J=8.2Hz) 6.31 (1 H, d,
D20 J=9.2 Hz) 4.57 (2 H,t,J=6.5 | forLR
Hz) 4.26 (1 H, dd, J=13.5, 0.2 400 (M+H)"
Hz) 3.49 - 3.66 (2 H, m) 3.28 (2
H, t, J=6.5 Hz) 3.05 - 3.11 (1 H,
m) 2.89 - 2.97 (1 H, m) 1.19 (3
H, t, J=7.0 Hz)




J =2.8H), 7.84-7.82 (2H, nm), .35-7.34 (3H, m,

7.26 (1 H dd, J =8.6, 2.5 Hz), 7.16 (1 H d, J =
wWOoR06/d2)45 4.20 (2H, t, J = 6.4 D23 | | H Hz) pcanBsog/no1159

H dd, J = 8.6, 4.6 for LR4N N Hz), 3.52-3.44 (1 H,

n, 3.22- 397 (MtH)+ CH3 3.14 (1 H m, 3.03 (1 H,

dd, J = 13.9, 4.6 Hz), 2.88 (2H, t, J = 63Hz) 2.92
(1], d, J = 991 Hz),| 2.26 (3H s), 0.94 (3H T =
7.0 H 92145 |PCT/ | B2004/ 001159 |144 (CH)CIB

N
o
Y

25 (1 H d J=1.5H), 7.95 (2H [dd, J
7.6) 1.8 &), 7.44-[7.36 (3H ), 28-7[22 (2H| m,

4.19 (1 H dd, J=7.1, rl 6Hz), 4.02(2H,t,J+ 0 6.1 Hz),
3.80{33)72 (1 H, nm), for LR D-24 Np ~N of |3.47-3,39
(1K, .0, 3.34 (1H, dd,| 11 (MH' J = 15/2, 7.1|Hz),
3.204C1 H, dd, J = 15.D, 4.3 Hz), 2.67 (2H, t, =
7.2 Hg), 2.27 (3H, s).|2.19- 2.12 (2H, m|, 1.17]|(3H,
t,|J = 7.0 Hz (CDCl 3, | AOGRNMEQH-aB4QBvikzE [H, d, |J =
2.3 Hz), 7.24-7.19 (2H83 1Hs)o759(2171. .'mu, J=6.8
Hz), 4J\/]§/§/“Qj;}3(lH @H BB). 3.79 D25
H3(,4'J/vOo4372(1 ,J_ éi g'l H fof LR O
NG By 5,32 (1 H do| i ascdios g 2145 851 itR)'| OHB
B8Y, [3.18 (1 H, dd, J Hzl@142H3q 5=6ttl)z)3393%9(l6|~2-h'ﬁ,* t, J
= 47 Hz), 2.59 (3H, s)362(Z}4 31a;3($ A 1.17 (3H t,
J 3V7.0 Hz) (MeOD, 400| fFid 1'Hm)c, J =|3.0
Hz)gH774771(2H n)289 f—?@ Y 7.24 (1 H
dd,™ = 8.6, 2.8 Hz), i ald
'H NMR (MeOH d4 400 MHz):
Q 8.31 (1 H,s)7.59 (1 H, d, J=9.1
' = OH Hz) 6.97 (2 H, d, J=8.2 Hz) 6.77
o (© (2H, d, J=8.2 Hz) 6.31 (1 H, d,
D.2 &, J=9.2 Hz) 457 (2 H, t, J=6.5 | forLR

Hz) 4.26 (1 H, dd, J=13.5, 0.2 [346 (M+H)"
Hz) 3.78 (3 H, s) 3.49 - 3.66 (2
H, m) 3.28 (2 H, t, J=6.5 Hz)
3.05-3.11 (1 H, m) 2.89 - 2.97
H,C” (1H, m)1.19 (3 H, t, J=7.0 Hz)
(MeOD, 400 MHz). 8.03 (11, d,
J= 2.8 Hz), 7.84-7.82 (2H, m),
7.35-7.34 (3H, m), 7.26 (1H, dd,
J=86,2.5Hz), 7.16 (1H, d, J
. = 8.6 Hz), 4.20 (2H, t, J = 6.4

O NN o | Hz), 4.06 (1H, dd, J=8.6,4.6 | for LR
D-23 @Nbo N 0 Hz), 3.52-3.44 (1H, m), 3.22- (397 (M+H)"
"~ CH, 3.14 (1H, m), 3.03 (1H, dd, J =
13.9, 4.6 Hz), 2.88 (2H, t, J =
6.3 Hz), 2.92 (1H, d, J'= 9.1
Hz), 2.26 (3H, 5), 0.94 (3H, , J
=7.0 Hz)




= 8.6 Hz), 4.27 (2H, t, J =6.6 D26 s | CH3 | OH Hz),
4.06 (1 H dd, J =8.7, 4.7 for LRNO'N ~ Hz),
WO30EMB4E4 (1H, m), 3.22- 413 (MrH)' CH3 3. 1BCEABHP4/001159
M, 3.08 (2H, t, J = 6.4 Hz), 3.0% (1 H dd, J = 14.2,
4.6 Hz), 2.89 (1 H dd, J = 13.9, 8.6 Hz), 2.34 (3H,
s), 0.93 (3H, t, J = 7.1 Hz (MeOD, 400 Mz):
.86-7.82 (3H, m, 7.4cacl, 4o MH3): sks¥iRidp, 2. 0THZ),
7.39-7.36 (3H, n), 6.62 OH16H2.9%RHId=S8|3 Hz), |4. 14
(2H) t, for LR 027 N I7601$1H2)r7044c73@KI3Hm)- 6.2 Hz),
3. 22-3.20 (3H ), gﬁj;iﬁz(z @2 {dd, J %
22. 5, 13 9 CW c,2 21‘1 2 )or 2 19
BH ’EH°~| dd, 47—339{@H {1z 1 éﬁH, S
M\/Eﬂ , MHz): 8!02 ([ -H52d71Hz} 3=202ﬂ-5dtﬂﬂ-), 7.8%-7.83
2H| M, . 39- 7 33 (3H, |4 52743262) 269, (2, J|OH J ={8. 6,
2.8|Hz). 7.20 (1 H d, p= j:)‘klf@-g_CHI = 8.6 Hz),
3. 9¢ 96 (2H, t, J =6.1 forzﬂ?‘«‘z"‘i—’l" 8120 (3, ),
: (2o, T (vH) BE; 246t afo- otz
32.61 (2H t, 3 =7.2 Hm %@ﬂ& ,gﬁ(-) )2.07- 2/01
2H| M, 1.24 (3H, § WO Z@ﬂéHOt92445HBCZI'A 82004/ 001159
140 |McOD,_ D0 MHz) : 18, Off ﬂdH 6, 3842-3.29-8 Hz)
To-8sm,a-8F (2HI 1), L 8Y-77: S'PD 3 3407“27 (SiquRd;hl, J
+8l6, VBT, 1\9H(1 1 % Gorsa )
4.22 (2H t, J = 6.4 30g H §z) . 3.19
3H| 5). 3,05 (2H_dd, 234 H1)2,117é, 13. 9 |Hz),
2.91 (2H, t, J = 6.4 Hz), 2(:@@0354,0@» 1/23 3H| s
(MeQD, 400 MHz): 7.87- 7|(\&=0D, ¢@Ha)8017TAG[ (1 H, dd, J
1 gle. J=3.0Hz), 7.74-7.71 (2H, m),
7.34-7.27 (3H, m), 7.24 (1H, dd,
J=86,28Hz),7.14 (1H,d, J
on = 8.6 Hz), 4.27 (2H,t, J= 6.6
D.26 51; B OH | Hz),4.06 (1H, dd, J=8.7,47 | forLR
o N Oy Hz), 3.51-3.44 (1H, m), 3.22- |413 (M+H)"
CH, 3.14 (1H, m), 3.08 (2H, t, J=
6.4 Hz), 3.02 (1H, dd, J = 14.2,
4.6 Hz), 2.89 (1H, dd, J= 13.9,
8.6 Hz), 2.34 (3H, s), 0.93 (3H,
t,J=7.1Hz)
(MeOD, 400 MHz): 7.86-7.82
(3H, m), 7.47 (1H, dd, J = 8.6,
.0 Hz), 7.39-7.36 (3H, m), 6.62
M (1H,6d,i{|=)8.3Hz),4.14(2H,t, “for LR
D-27 O-~¢ J=6.2 Hz), 3.22-3.20 (3H, m), +
@__<of;/\o Ve TN 17085 M, dd, J= 225, 139 (11 (MHH)
Hz), 2.60 (2H, t, J=7.1 Hz),
2.19 (3H, ), 2.03 (2H, dd, J =
12.9, 6.1 Hz), 1.26 (3H, )
(MeOD, 400 MHz): 8.02 (1H, d,
J=2.5Hz), 7.85-7.83 (2H, m),
7.39-7.33 (3H, m), 7.26 (1H, dd,
ow |J=86,28H2),720(1H,d,J| . o
D-28 o—cn, | =86H2), 3.96 (2H, £, J=6.1 | 5 il
Q*OIC\HA Hz), 3.20 (3H, 5), 3.05 (2H, dd,
J=21.0,13.9 Hz), 2.61 (2H, t,
J=7.2 Hz), 2.20 (3H, s), 2.07-
2.01 (2H, m), 1.24 (3H, s)




2.3 Hz), 7.41 (2H, d, J =8.6 Hz), 6.61 (1 H d, J =
8.6 Hz), for LR o D30 cl / \ NI Ol No H4.42 (2H,
WO0t2004J092145. 6 Hz), 3.22 31 (MtH)+ (3H, s), 2.9PC2/183004/001159
(3H, m, 2.83 (1H, d, J= 13.9 H2J° 2.27 (3H, s), 1.25
3H, s (MeOD, 400 MHz): 8.04 (2H, d, J =8.1 Hz), 7.84
(1H d, J=2.0 Hz), 7.70 (2H, d, J = 8.3 Hz), O
0

0" "N

76 (1 H d?f J = 8. 5[MedDA4GtA)Hz): FB.02 (1H\d] Off 6]60 (1
H |d, J = 8.3 Hz), 4. 43’=f2(£rHZlLR87E-8312l‘FnNI N y-$<" OH
t, J:6.6Hz) 322( 8 (3H65> gxﬁ dJ291(ZH, t,
st /&, 4 ),é&g)gigm ?4,2) )4 2. 82LR1|H d,
KA ) LR 28 (3H6 Saoct e 39(%(5!», 400
MHz): 7.84 (1 H d, Jm=3. 1:H)Z|)|z) 2791 1H dd| J =
8.5, 2.4 Hz), 6.59 (1 H( &l4 H2), ztzgam&stl)z;s 4.32 (2H, t,
l:x66H) 323 (34 e\ 2@0s)(1H_d, 1] = 14|2 Hz)
2.83 (1 H d, J:13.9 pg)%gsla OH Hz) | 2.78
(2W4,t,3=6.7Hz,obgii NO NI 2. 64
(LIH _tt, :MOC”- f’é‘ Zé@Hz)s), fobtR371. 89
ET@H,"®T<* 3. 784774 Pt2|-l44mzH t1J=5561:iz)6?.22 4B1 ka+HYY |
1.50-1.40 (28 “m), 1.3BHLS2T91-288 (3F)m), 2826 (3H, |s),
1.23-1.19 1 H m (I\/ECD1H4100—M-& 2), 22748H,(1 H, d| J =
2.8 Hz) 777 (2H dd,ﬁd — 8)/1.¢6 Hsbz Hz) | 7 .47 (1 H,
dd] J = 0 8.6, 23Hz 0P, 7"‘;*2%% A<l ?r), D33 s |
off661(1HdJ: jb R No N (2H,
t, 6.7 Hz), 3,23 3H6($I)I,ddl}3= 3.11 (2H, t,

I 6.60 (18, d-J £ 8394z 2f88R(1 H,
~31 @%W 4 (2H°ﬁ,(J=e.6 Hz), 3.22}(_3%1),42),%65 (M+H()+

2.91 (2H, 1, J= 6.4 Hz), 2.88
(1H, d, J = 14.2 Hz), 2.82 (1H,
d, J= 14.2 Hz), 2.28 (3H, s),
1.25 (3H, s)

(MeOD, 400 MHz): 7.84 (1H, d,
J=2.0 Hz), 7.47 (1H, dd, J =
8.5, 2.4 Hz), 6.59 (1H, d, J =

8.6 Hz), 4.32 (2H, t, J = 6.6 Hz),
3.23 (3H, s), 2.89 (1H, d, J =

o 142 Hz), 2.83 (1H,d, J=139| | o

D-32 \ S OH Hz), 2.78 (2H, t, J = 6.7 Hz), v
<:>—<NI(/\0 ' 264 (1H, tt, J = 11.6, 3.5 Hz), ['03 (M*H)

2.13 (3H, s), 1.93-1.89 (2H, m),
1.75-1.71 (2H, m), 1.65-1.62
(1H, m), 1.50-1.40 (2H, m),

1.37-1.27 (2H, m), 1.26 (3H, s),|

1.23-1.19 (1H, m)

(MeOD, 400 MHz): 7.85 (1H, d|
J=2.3Hz), 7.77 (2H, dd, J =
7.6, 1.8 Hz), 7.47 (1H, dd, J =

0 8.6,2.3 Hz), 7.39-7.31 (3H, m),

s S 6.61(1H, d, J= 8.6 Hz), 449 | forLR
D-33 ©—< L W O |2, 1, J= 6.7 Hz), 3.23 (3H, 5),1413 (M+H)"
N 07N P

3.11(2H,t, J= 6.7 Hz), 2.89

(1H, d, J = 13.9 Hz), 2.83 (1H,
d, J= 14.2 Hz), 2.36 (3H, s),

1.26 (3H, s)
(MeOD, 400 MHz): 7.84 (1H, d.
J=2.3Hz), 7.43 (1H,dd, J =
« 8.5,2.4 Hz), 7.17 (2H, dd, J =

D-3a] NN (] 7% {8.1,0.8Hz),7.09-7.05 (1H, m),| for LR

so~"o ! 6.94 (1H, dt, J= 7.8, 1.0 Hz), [386 (M+H)"

0 6.53 (1H, d, J = 8.3 Hz), 4.49

(2H, t, J = 5.3 Hz), 3.87 (2H, 1, J

= 5.3 Hz), 3.23 (3H, 5), 3.18

\
~0




d, J = 14.2 Hz), 2.36 (3H, s), 1.26 3H s (MeOD, 400
MHz): 7.84 (1 H d, J=23H), 7.43 (1L H dd, J =
WwWO0&0®/09248 Hz), 7.17 (2H, dd, J = p H 8.1, 0. 8P&E)B2004/001159
7.09-7.05 (1 H m, for LR D34“R0 N''-'ON 6.94 (1
H dt, J =7.8 1.0 H), 386 (MH)+ 6.53 (1 H, d, J =

8.3 HzZ), 4.49 (2H, t, J = 5.3 Hz), 3.87 (2H t,
5. BHz, 3. 23 3H, s, 3. 18 WERGE)4/E09E14Y PG | B2Z0U47P0ITI59
140/ (3H, s), 2.88 (1 H,|He),282¢@HIBJS 1381, | 2.82 ([ H,
d, U = 13.9 Hz), 1.26/|(3H, N6¢Hl.&d (Diprethyl
Sul fo)i de-d6, 300 C22H24N206 C MHz): 7.91 (3H, 1,
749 (4H 6.65. H 6,10/ 0 m, 7.40 (3H m, 6 69 (1 H
d, U N 7.07. D—35||Off 8.5 Hz), 4.44 (2H, t, J =
6 7l for IR Found: N o i 344 (2H_m, 3 18| (3H.
5), | 395 (M22HR4N2CE 2. 3%3 3H, s)[Calgd 19
0. 0BH20 (3H, s) 6. 16, rhﬁf{) “V's‘;w VeQD,  4ppHefaQs ©
MHz): 7.83 (1 H dpJ=)1 ((ngs) it 610,
_m 7. .. " forl B 7.07.
bbs@%\tg{n M 4(2 3 B85, Fama
7 ) Bz)Hz‘)4 (@H, 1'9(31+a (3|et S), J_‘%Et @ DeaB..m0;
ol off Hz), 6.59 (1 Il:llfép (28, @(3%31%3%) A-1®pr LR NggiigﬂgﬁwC
i 2H, = 6. 1 15) ( M+ H
LAY >§Z’ gg RGN )
Z1 t—o : ; 7] A oy
1H d J=13.9 Hz), 81 |.(0 msg(ﬁ.) fgﬂf 3H,s,[1. 21
3H (MeOD, 400 M—IZ) ’r'lsHQ)¥74s'](1F| P. 3 Hz)
7.7D-7.76 (2H, m, ﬁi(!ielsl.zzildz) 251845, 2.4 Hz),
5. 9 % <§-«H2‘7 76HBO719 (1H, d, /=78 . o
D-36 Hz), 6.59 (1H, d, J = 8.3 Hz),
é ow 439 (2H,1, J= 6.6 Hz), 3.19 [111 (M+H)
(3H, s), 2.87 (2H, t, J = 6.4 Hz),
2.87 (1H, d, J= 13.9 Hz), 2.80
(1H, d, J = 13.9 Hz), 2.30 (3H,
s). 2.24 (3H, 5), 1.21 (3H, 5)
(MeOD, 400 MHz): 7.83 (1H, d,
J= 2.3 Hz), 7.79-7.76 (2H, m),
7.46 (1H, dd, J = 8.5, 2.4 Hz),
6.90 (2H, d, J = 8.8 Hz), 6.59
. ITVE (1H,d, J=8.6 H2)4.38 (2H, t,f . o
D-37) "o )< N> oM | = 6.7 Hz), 4.00 (2H, q, J = 7.1 .
? NLO W72 iy 32130 5). 2.68 (1H, d, JF4T (MeH)
= 13.9 Hz), 2.86 (2H, t, J = 6.6
Hz), 2.81 (1H, d, J = 13.9 Hz),
222 (3H, s), 1.31 (3H,t, J= 7.0
Hz), 1.24 (3H, s)
(CDCly, 400 MHz): 7.93 (1H, d,
J=2.3Hz), 7.45 (1H, dd, J =
8.5,2.4 Hz), 6.63 (1H, d, J =
0 8.6 Hz), 4.40 (2H, t, J = 6.8 Hz),
D-38\_ 23 MOH 23577 (3H,5),3.05-2.96 (1H, m),| forLR |
< ) 97 (1H, d, J = 14.4 Hz), 2.92 (363 (M+H)
HNLO N (1H, d, J = 14.4 Hz), 2.86 (2H,
t, J= 6.7 Hz), 2.20 (3H, s), 1.43
(3H, s), 1.30 (3H, 5), 1.28 (3H,
s)
(MeOD, 400 MHz): 7.82 (1H, d,
J=2.0 Hz), 7.44 (1H, dd, J =
8.6, 2.3 Hz), 6.57 (1H, d, J =
8.6 Hz), 6.45 (1H, 5), 4.39 (2H,
D-39| )] mﬂ O |t y=6.4 Hz), 400 (3H, 5), 3.20|, , OrLR
NN NI/\O v P (3H, s), 2.86 (2H, t, J = 6.6 Hz), 11> M+H)
2.86 (1H, d, J= 14.2 Hz), 2.80
(1H, d, J = 14.2 Hz), 2.22 (3H,
s), 2.14 (3H, 5), 1.23 (3H, 5)




(1H d J =28.6Hz),4.38 (2H, t, for LR D37 0 i
~~OH = 6.7 Hz), 4.00 (2H, q, J = 7.1 441 (MH)" -<N

WO D0o214%z), 3.21 (3H, s), 2.88 (1 H d, J = PETABREN001159
2.86 (2H, t, J = 6.6 Hz), 2.81 (®#7H, d, J = 13.9 Hz),

2.22 (3H, s), 1.31 (3H, t, J =7.0 Hz), 1.24 3H, s

(CDCI 3i 400 MHz): 7.93 (1H, d, J = 2.3 Hz), 7.45 (1
H—dd,J = 852 NVie®b.0g0 Mtiz) 7 88ipinda © 86 Hz)s
4.40 (2H, t, J = 6.8 |—|z)(,J=2Q.3§>§742<1@§3u=3. 37 (3H s),
3,052 96 (1H m, for liRiamrar@ensn (1 H d I -
14. 4 .92 363 M+I—d 72 @H, J%zgﬁgﬂpa 4 Hz), [2.86
( 6. 7 Hz) L 2. "%) 3Hor 1) ,| 1. 30
(é'z"@f , 9 ue?g égn@ % )shoa((namb d,
J=p 0 H), 7.34 (1 B 2 A 6.57 (1
H d J=048.6 Hz), .452 1md-l./ s)zH 293(2H for LR
339y _\ .ol t, J= 6)(141.Hz/)=144l-®x)1€i803l-l s), 3.20 ""
N{(3H s) 286 (2H = 655 H7L1 (MtH) | 2. 86
L H d J=142 Ho), :iM%D‘“HWH Q0 H), .22
(BH.{ s, 2.14 3H s, 1.23] 639 14
HCT/ | B2004/ 001159 /147 ( 7)=74d.182 - (1H, d,
JpZ1By 8 H2) | 4H d-d)s 78H, 8J@861Hz9 Hzepr, LR
A28 % 'N 707 22 @k@HdJ-ﬁ7ﬂ283@0km90(WHD9
040 (1 H n), 6. 98-6. 9:L(3'g A0t Y=67jH28 OH ), | 6. 60
ML H d J=286H), ogm‘ivﬂp) 42Q‘Z)?\|H)%38%3 (2H k., 3=
7.1 Hz), 3.20 (3H s), 3O0YCTHHP L% 00 1), | 2.82
(THd,” 3 = 1472 HZ), 4m88D, d0dhnz07.89anid 2 tiz),| 123
(I3H,{ s J=1.8Hz),7.65 (1H, d, J=7.6
Hz), 7.46 (1H, dd, J = 8.6, 2.3
o Hz), 7.29 (1H, s), 7.25 (1H, t, J
=7.6 Hz), 7.19 (1H, d, J=7.6
o} X OH for LR
D-42§ <] () 7% Hz), 6.59 (1H, d, J = 8.3 Hz), .
p NLO N 4.3)9(2H,(t,J=6.e Hz), 3.12; 415 (M+H)
(3H, 5), 2.87 (2H, t, J = 6.4 Hz),
2.87 (1H, d, J= 13.9 Hz), 2.80
(1H, d, J = 13.9 Hz), 2.24 (3H,
s),1.21 (3H, )
(20D, 400 Wz} 7,87 (1.
= 2.3 Hz), 7.45-7.38 (2H, m),
b32-7 24 (2H, m), 6.91 (1H, dd,
J=8.0, 2.4 Hz), 6.58 (1H, d, J
0 N>lon | =8.3Hz), 4.38 (2H,t, J=6.7 | forLR
D-43 Q‘“u(»o W Hz), 3.74)(3H, s)(, 3.18 (3H, §), [427 (M+H)"
~d 2.86 (2H, t, J= 6.7 Hz), 2.85
(1H, d, J = 13.9 Hz), 2.79 (1H,
d, J=13.9 Hz), 2.22 (3H, 5),
1.22 (3H, 5)

Preparations of starting materiais for Examples D-1 to D-43 (Preparations d-1 to d-
42);

Preparation d-1
Ethyl 2-ethoxy-3-{6-[2-(5-methyl-2-phenyl-1.3-oxazol-4-yl)ethoxylpyridin-3-

yhacrylate

N,N,N' N -tetramethylguanidine (0.305 mL, 2.43 mmol) was added dropwise to a
solution of 6-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]nicotinaidehyde (250 mg,



WOo20QM9BK, d, J =

(MeOD, 400 MHz):

7.81
H dd, J = 8.6, 2.3
7.8

, .27 (2H, d, J = p 8.6 Hz),

. OH Hz), 6.57 (1 H, dpCINB2084/@1159
Hz), for LR D41 FF o No 4.332H, t, J = 6.7 Hz),
3.20 00 (M+tH)+ (3H, s), 2.97 (2H, t, J = 6.7 Hz),

2.84 (1 H d, J =14.2 Hz), 2.82 (1 H d, J =14.2

Hz) 1. 24.86 BHmmea) ( AMRIOD(1,24dMhddlz) : 7. &io(triyl)&i;phdnyl)phbsphomum
HZ)’ ci?lorﬁi@ (ég% 1@2 m‘}lol)'ln ch@;ofo'ﬁ'ﬂ}‘t mL) ﬂ@r‘ﬁtuﬁw\fggﬁrrel] for 16

(1H d, J=223H), 7.44 (1
Hz)
F~

—786E|Z) Zyoﬁbfhfﬁ)pamgcm? Bétwfs-"élsftu ated aﬂ""bﬂ“ ml—fi’ior'd%s%m( gnd ethyl
H d, J =acegatg THe proafigghaerwgswashed with Riing, @@d oA magnesiim=sulfate,
6.6 Hz), fiterddand2vddbidied{ ahd.evapbrated- 1hé rdsiite whs pudifien 1§ A4sh column

Tg) ,9 I%|Z ?Zhr%%itﬁbr?%’_' (‘I:| 2 eth%%tze%é{lze&an(eéeggeld S{% dhmn)\p:gnf; a§ f white

(1 H, d, o308, %%y) " 7.45-7.38 (2H, n), 7.32-7.24
(2H, ), LBMsxm(znm(wum J=8.0, 2. 4Hz) , 6. 58( 1H, d, J

D43 0~ O RiviR (€081, J06Wrhz §423(8H(n%|'b1d(a1HJm) 807110k, LR DH, m),
0 N 1) 73 Kot 5 o 4 A 5165 g U 007

2.79 (1 HZ) 4@1 (2, & JFT. @)Hﬁﬁ(Z"Qf 22 7("BH2 3é}3H s)11.38(68Hn) s
Preparations of starting natpfpaitenbe@r Exanples D-1 to
D-43 (Prepaggp '29L@PS:{]§ BB rgethvﬂngvFl) A0RLAL). et Aoy Rtin-3-
Et hyl 2-ethoxy-3-{o-12-(5-NE - Z2-phe

. 3-oxazol - 4- vl ) et hoxyl pyri di ﬁﬂg—ﬂ’éﬂﬁé%rl ate N O N ol

N N, WMt et ranet hyl guani di ne (0. 305 m., 92.43 mol ) was
added dropwi se to a [9:Ye o™

6-[ 2- (5- et hyl - 2- phen < -ybﬁet hoxy] ni cotin
al dehyde (250 ny,

A solution of  ethyl 2-ethoxy-3-{6-[2-(5-methyl-2-phenyl-1,3-0xazol-4-
yl)ethoxy]pyridin-3-yl}acrylate (328 mg, 0.776 mmol) in ethanol (10 mL) was

hydrogenated at 50psi over 10% palladium on carbon (33 mg) for 3 hours. The

mixture was filtered through celite and the solid was washed with éthyl acetate.
20  The filtrate and washings were evaporated and the residue was purified by flash

column chromatography (1:2 ethyl acetate:hexanes) to yield the title compound as

a colorless oil (183 mg, 56%).

LRMS (m/z): 425 (M+H)".

'H NMR (CDCls, 300 MHz) 7.99 (3H, m), 7.42 (4H, m), 6.65 (1H, m), 4.54 (2H, t, J
25 =7Hz),4.18 (2H, q, J=7 Hz), 3.93 (1H, m), 3.63 (1H, m), 3.36 (1H, m), 2.90 (4H,

m), 2.33 (3H, s), 1.25 (3H,t, J=T7 Hz), 1.16 (3H, t, J= 7 Hz).

Preparation d-3
Preparation of 2-(benzyloxy)-5-bromopyridine

= Br

l

0" N

o

30 To a solution of 5-bromopyridin-2(1H)-one (100 mmol, 17.4 g, 1.0 eq.) in benzene
(170 mL) was added silver (I) carbonate (67.0 mmol, 18.5 g, 0.67 eq.). The flask
was wrapped with aluminum foil and then benzyl bromide (120 mmol, 20.5 g, 1.2
eq.) was added via syringe in a steady stream. The mixture was heated to 50 °C
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(1, 2-di et hoxy-2- oxoethyl) (triphenyl) phosphoni um
woeh4mwede (696 ng, 1.62 nmol) in chl orof or m ( 2CwiB20047b0a 159

m xture was stirred for 16 hour&¥% hen partitioned

bet ween saturated ammoni um chl ori de solution and et hyl

acetate. The organic phase was washed with brine,

dri ed oveid SR8 asthe aark tr bigré&imaen P4 hcarse dcArEbs the reactlon mixture

evapor at q,q;;cagg %o%%&%oﬂ yeTes MJ{::E e%se&F gsgg?]dw@% YL Lil§ Dotecutar

by flash col umm rorrao
acet at e: H&Eh L) the Bass qéf"éF Y%Fé"a( ftigs) tge @Bﬁwaﬁhaeaéyaathought to be

white sditd N-ak@@ed grod@6eHd cans¥lI (findppioxima@E 20Nk Idj the tothl The
NVR ( GDClkeactichHixtMeZyas &Ikﬂv%d tolédol t@oon&erﬁgerétar@aanmhe sifvePdalt was

éll7_|3 Plii er %gd &@ E‘Batp’g ﬁf th? mu%ure Mé‘}? pa llt90 T‘le Elterg kle was
7 HZ) ey d(vgqq beqzeng and t}ne }ng)amc Qayggwa(smshqd twge witly 2% sodium

Hz), 2. 3bichBbhatsind ticB @it Ghler. Mhe Broapiatagér vz died olst Mgdnesium
2-et hoxy sarfaéeﬁadd%oﬁgén{mém/}f|va099eﬁWA cr&de%eé?&@%%ls pﬂnfﬁéh L6 Hbtage

xvl pv N O
sol Et{ é&é 63{ ﬂ\?;ar a graciJ ent o? g 85% hexanes m ethyl acetate to afford the title

2- et hoxy -cgmp@ingl 2s 4 gpidenohizh-12-95kdnyl - 1, 3- oxazol -
yl ) et hoxylrmer 2adi(a+3)*yl }acryl ate (328 ng, 0.776 rmol)

i n ethanal, t p
pal | adi um on c(gﬁvggny\a@g Wk&i%?@fﬂ% ﬁfi7?é é? ‘%5% ?1}1%/23 ®
was filtédranéehtidlid éélHZi 34{AH. Phe solid was washed
with 8t hyl acetate. 20 The f iPlepsratica dand washi ngs were

evaporated and the rgghaMen WaSoiHibl inReinBMedyh&sh

col utm chr omat ogr aphy .2 ethyl acetate: hexanes) to
yield the title conmpound as a colorljess oil (183 ny,
56%. LRVB (nmfz): 425 (M+H)+. 'H @DCl 3, 300 MHz)

7.99 (3H, m, 7.42 (4H m, 6.656"t8H, m, 4.54 (2H, t,

J 25 =7 Hz), 4.18 (2H, q, =37 Hz), 3.93 (1 H m,
3.63 (1 H m, 3.36 (1 H, .90 (44, m, 2.33 (3H,
s), 1.25 (3H, t, J =7 Hz), 6 (3H t, J =7 Hz).

Pr epar at i reButyliBiuPr @5&L 86.0 onmahf38.4 mL, 1.05 eq.) was added dropwise via
2- l(btenzylsqmghéa @ﬁr@mw@h%&ﬂ enzylehy)- 5Qrowlo§yradme%él 3Tr9m§ 2419,
solutlon O

o 14 o eqr BEBBYEL 4065 Beojecie sl UPplpen g
car bonat ethe( golution wap pllowed tq;cogtlnug s@‘r;m%q tye safeclof |tepayjerature for 1
was W appck. it thid paint) W Ndifethyformamiad (188 @i @812 | 2. HED a6 @dded
( 120 nmol drop%lgesasgaTﬁo]rutlgn megml_ 1\‘}@5 ﬁ%?q’vcf\élc%ntg%&l que Isg'ne low

a steady stream ture was
temperature for a further 30 minutes at which point the reaction was quenched by

25  addition of 5% sodium bicarbonate. The mixture was transferred to a separatory
funnel and extracted with ether (3 x 250 mL). The combined organic layers were
washed with brine, dried over anhydrous magnesium sulfate and concentrated in
vacuo. The resultant yellow oil was purified on a Biotage Sp4 65i over a gradient
of 0 — 50% hexanes in ethyl acetate to afford the title compound (14.1 g, 73%).

30 LRMS: 214 (M+H)".

'H NMR (DMSO-ds, 400 MHz); 10.02 (1 H, s) 8.86 (1 H, s) 8.03 (1 H, d, J=9.3 Hz)
7.31-743(5H, m)6.50 (1 H,d, J~9.3Hz)5.33(2H,s)
Preparation d-5
Preparation of ethyl (2.2)-3-[6-(benzyloxy)pyridin-3-yIl-2-ethoxyacrylate
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the dark for approximately 24 hours. LC/ MsS of the

WO zmeh92045 m xture indicates two peaks both w rdT/Mebd42001159
265 corresponding to the desired'¥¥ol ecul ar weight. On
the basis of relative polarities, the nore pol ar peak
was thought to be the N-al kyl ated product and
consi sted of approximatedy 20 % of the total. The 5
reaction m xture ved to cool to room
tenperature and the 8ilver salt was renoved by
filtration of thd m xtlure through a pad of celite. The
filter cake washed wi th benzene and the organic
| ayer was washéd twi ce with 2% sodi um bi carbonate and
tw ce wi fTh anetiution of Thébenryigatricotiiaigeyde (B edlr BRU maogr7.05 g) and
magnesi um, 2-a|udh£@12&>xaéa»dﬂ)mné‘r@5ﬂh6§hh&ﬁbnh éhndﬁa&éé% eqTB§2 mmol, 28.4

crude r e 0 e S

over %gdl C%IOEIX%T Qghrsd@% e a‘?ﬁaé'sa |d?1 tg y'ﬁ“%fdéﬂeé‘ls?&q 993

af f or a t I‘ﬂé“"ﬂ i) Ebmfastuivas sapred WHI %MO%BPSS(SZWPEF a9d stirred at
95%) . LRNsm Bberétivie ldyemight. HTIXNMRalyE/E@r dinroxhidelyMézhours indicated

E' 2% (é EI’\E L?Lseﬁcggf £]sm|§il arq?_ugntj oﬁurﬁeé&y%)i séﬂﬁﬁg?‘mate%aﬂsﬂ(e reaction

Pr epar at Iméxﬁ ra waé Iﬁrage i(f rg{hixgﬁ ilfc reanalyzed after 2 hours. The reaction was

6- ( benzy laesnghadi vu@tsatnrated @myndeium ghloride.OThd iayeButeyd sdparated @and the

(2. 5Mo 9%rdanieMmeyer wal. dashbd whth ORin6J diiedWaser AstREsium sulfate and

d t
2r ?E\é\”nislcééé(cs tra )7 0&90 R Iaa? S§r’10r ét oq érﬁ»ﬁ%g#ht%nrﬂne oxide pr?tﬁmated

1.0 eq.) T repdee (vmwmed v&mﬁﬂw a1 it | Wigsied Tty ks with ether
Upon conphetergentrated aorobineddiiratet levasad wotaffod aveste yelibvovddid which

to conti rwae deddived inPOmiimat J?ﬁ‘ouﬁtaﬁBCMand ¥o§m%n@téﬁt§geféaﬁ 6%i and

1318, SRR et 0.5 10U e BB e D o of
5 nL THEaStePT F?'%@SW@"'@d'mq"mHeft!)at the sanme | ow

t enper at wrmsf 38 a+H)tir t her 30 ni nutes at whi ch poi nt

the reacty WR%YE&S&%Q%@@MZPX 3325 H"‘Q)?% & A QfJ- %/‘1-&)0%1”9 43 (5

bi car bonat

separ at oy ™ PURABT 48 EREGRO G WIEtW @t‘"hé\"" %33(2%* A5¢r7.1 Ha)
m.) . 2Phe 3G8rBERRH. o1 d3M (63, baydb 8, TeMa  washed with

brine, dried over anhydrous m@&@hw@ sul fate and

concentr at eq,ré n
purified on
50% hexanes in ethyl acetate to affjord the title
conpound (14.1 g, 73%. 30 ; TWEH) +. " H NWR
(DVBO-d5, 400 MHz); 10.02 § a 8.86 (1 H, s) 8.03
(1 H d, J=9.3 Hz) 7.31 - 7H13(5H m 6.50 (1 H d,
‘ét Sh)yls HZ)'I'05a P%rr slga%er Uottlel:ontam?gas lon of ghy?(zg?—f%agenzyloxg)pyr]i:din-?,-
(22) -23- f al-pisbapperd®ts i sthangl waszadged 10% Ed rpnyopeen | Haltad gD The
2004/ 092 bétte Rad /pliged i BYilchB® and degassed under reduced pressure three

times. The mixture was placed under 50 psi hydrogen and shaken at room

temperature overnight. After ~ 20 hours shaking was stopped and the bottle was
degassed in vacuo. TLC analysis indicated consumption of starting material. The
30  mixture was filtered through a pad of celite to remove palladium. The filter cake
was washed with an additional portion of ethanol. This solution was concentrated
in vacuo to yield the reduced and debenzylated pyridone as a golden oil. This oil



15U 0 -I1T* &Nr To a solution of

6- (benzyl oxy) ni coti nal dehyde (1.0 eq., 33.1 mmol, 7.05
WOQP4z09ei 45 PCT/IB2004/001159

(1, 2-di et hoxy- 2- oxoet hyl ) (tri phenia?) phosphoni um

chloride (2.0 eq., 66.2 mvol, 28.4 g) in chloroform

(165 nL, 0.2 M was added tetranethyl guanidine (3.0

eq., 99.3was mmhd od 3. Bothe. spkNesi fdoaaliminasyer aPBadieM &M 2 10%
hol | ow gI %%H m@tpfi? éfgarcggr or|ess%‘?g11 %%‘?ﬁ?@ur €

overnlght ana SI'S er ap rOX|na
i ndi cated* V'ﬁe2 BMdBnce of a srmll anmount of unr eact ed
starting MANER @MSOTae00 ddtzi:i BR9 (1, )t Ures Me Y. PIqated, =62 Hz)

\I‘N:];I UXSZEQ 58 kG, rcﬁmayéﬁ‘ég@jlﬁ%r_/# oh-ﬁwi $9 T,_hgd rﬁggtd ﬂ_'rk) 359 -
I ayer;1 vve:rgteaggZ At edEgﬁg "Fﬂ"ég%mﬂﬂgghl gﬂ/ F. %aé” 3.6 Hz)

washed with br| ne dri ed over Pigeasiiard-gm suI fate and
concentrated in vacuo. 58dna elRkarBdidehyde

tri phenyl phosphi ne oxi de precipitated. The residue
was triturated with ether and filtere Washed filter
cake with ether and concentrated po\ i Hed filtrates
in vacuo to afford a pale y o§oFNd whi ch was

di ssolved in a mninmal anou of DCM and Ioaded onto

Bi ot S 5 el uted over a gradient

200" o0 R IR @SS 5 Pengy iy BISR CHETARS (4S5 og 137728 gmo i
cl ear, cold@hlpre@sfhmel(ﬁmw éndrpytidine (2jefemk. 33 91&5mw®|)v®28dded1 1,1-
(MrH) " TridcdviviR 1(1RMSE0 A @-beALUoRIHE) £)-TBe IB0d12 gHie 4502 zm%g The

‘(:il-_gl 1dl_|25;|es§lﬂ%0§%%floal V%:L Stng%7|§1 éSﬂ\ Ek %6?3 Ofﬂgrgpen at _ambient
J=7.1 Hz) empgragreyfpr 16 30%8%12“% dilipgd vmthsi@tr(ybetrpqr (190 L) followed by

J=15. 85 7 pértiatizdncBintetiaruntiéroetuckdprdssues dihatrésiite ahs ﬁkd?n}dp in diethyl

g etOh le)i 3tk M‘) lon@y Fiblbiiégz% %Bérrén%vgd t;il e){clrao%rgﬂ@:qqaﬂ)% aqueous

it
sol uti on 3?"0”& ms”'[aﬁef)ae’?%[d@q?’ﬁ%‘ﬁ %‘? °BS‘?P’?agﬁ if-%31008L). The
yl) - 2- et h@%prie Ayeravas washest Wthnwitern (409 midchnd safgeacaguepus sodium
carbon ( thigige 91)00 mL} @riedy@inlydréusWindlumoafhta) ﬂ]the@,)éqg BEdhtrated
and dezgas %ﬁgc C?rJ tﬁgwggl(gggrﬁ&oﬁﬁd’ (‘? 1&5;1 eEO‘Vr? C?s gﬁglﬁ éeTIQ\Ae/ {)il

m xture vvas gl(ace ydro

room TP WWMHi ght . After -- 20 hours shaki ng
was st oppé‘fﬂNuIRdCD@le 3potY)e 998 6/H, ¢ @GS, 649 (Mﬂcdum—Z?.’HE} 7.94
anal ysi s Ml cet £dnHs! éh@ﬂn)ofsasﬂ@f(im NG, TRt ?

The 30 nmixture was filtere tprouaqh pad of cell eto
remove pal |l adium The filter washed with an

addi ti%8nal por t i d&-Banzdexapigin-2-viiZehoxi? agid eflud ester

concentrated in vacuo to yield the r educed and
debenzyl at ed pyri done as a gol d@q@ﬁjoﬂus oil WO
2004/ 092145 PCT/ 1 B2004/ 00 purified on a
Bi ot age Sp4, 65i, 80 nlm ver a gradient of 0 - 10%

To a solution of 5-benzyloxy-pyridine-2-carbaldehyde (1.1694 g, 54842 mmol),
(ethoxycarbonyl-methoxy-methyl)-triphenyl-phosphonium  chloride (4.7043 g,
10.9684 mmol) in chloroform (30 mL)}, under an atmosphere of nitrogen at ambient
30 temperature, was added tetramethylguanidine (2.1 mL, 16.4526 mmol) dropwise.
The resulting solution was stirred for 16 hours and then quenched with saturated
aqueous ammonium chloride (50 mL). The phases were separated and the
organic phase washed with saturated aqueous sodium chloride (50 mL), dried



MeOH in DCMto yield 2.77 g of a clear, colorless oil

(11.6 mol, 31%. LRVS: 240 (M+H)+. 1H NWVR ( DVSO- d6,
WO/MelEds: 7.29 (1 H d, J=9.5 Hz) 7.19 (1 H, rdT/1B2694/201159

Hz) 5 6.55 (1 H d, J=9.5 Hz) 420 (2 H, q, J=7.0 Hz)

4.10 (1 H, dd, J=9.6, 0.3 Hz) 3.59 - 3.73 (2 H m

2.65 - 2.70 (1 H m 2.53 - 2.61 (1 H m 1.23 (6 H,

td, J=7. Qanhidréushiaggneditine pafat}, ififdfeddand concentrated in vacuo to afford the
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sodi um t hi osul f ef=8ox drex J ficapid ethyl ester

bi carbonate (2 x 100 m_) The org i cI ayer was
washed with water (100 nL) a d agueous
sodium chloride (100 mL), dfi anhydrous magnesi um

sul fate), filtered, and coiCertratad 20 in vacuo to
afford the pure title conmpound (1.1694 g, 50% as a
pal e yel ITowa ofolution oRIVES-benzpdxy-pibih-2tt-éthoxy-adryliblMRid  ethyl ester
(CDCI 3, §0905M§|Zé 5149m9:%|)€n]dr§'lathéilo| 4b i) WaSadd’d paididh? (o 1hos g, 10
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et hyl est
S benzyt QR Lo e R WP B, By e g oo

mol ) g, 93 %) as a pale yellow oil.
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chl ori de "G4 EdA, 30014@H196%44r(f’rn3|s9 7i20.7@ I, &y 04 18-4 EP3H, m),
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terrperature F?uanl |ne
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aqueous sodi um chl oride (50 HLW(QL\V\D 2004/ 092145

PCT/ 1 B2004/ 001159 10Z (anhydr gnesi um sul fate),
filtered and concentrated in cuo'to afford the
crude product. The residue purified by flash
col utm chr omat ogr aphy

o8

To an argon-purged solution of the appropriate bromopyridine (0.636
mmol) in toluene (12 ml) was added palladium (ll) acetate (11.4 mg, 0.0508 mmol)
and racemic-2-(Di-t-butylphosphino)-1,1'-binaphthyl (25.4 mg, 0.0636 mmol). The

30  activated complex was allowed to form over approximately ten minutes, at which
point cesium carbonate (414 mg, 1.27 mmol) and the appropriate alcohol (0.956
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5 concentrated in vacuo. The resulting residue was
either purified by flash chromatography, or subjected
WO ta4pdm4yener al hydrol ysis procedure. PreparetT/iB2804/001159
d-11 to d-18 Preparations d-11 tol%-18 were prepared
by procedures anal ogous to those used for Preparation
d-10 Prep # Structure "HNWVR M5 (mz) (LRor HR) O
d-11 Nr G N N d-12 J o' er I N~Od-13 ~S.0 N (

d-14 nmsjs; 0 N~ ~o0 d-15 0 T 10 WO 20047 092145
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Preparation d-18
2-Bromo-5-(bromomethyl)pyridine
1 ~ Br
- P
5 Br N

Phosphorous tribromide (100 mmol, 27.1 g, 2.0 eq.) was added carefully to 2-
chioro-5-hydroxymethy! pyridine (50.0 mmol, 7.18 g, 1.0 eq.). The pyridine
clumped together and the mixture was heated to 160 °C. Within 5 minutes of
10  stirring at >150 °C the mixture went very dark in color with gas evolution. The
mixture was stirred at this same temperature for approximately 2.5 hours at which
point it was cooled to room temperature. The mixture was cooled further to 0 °C
whereupon saturated sodium bicarbonate was added very cautiously (highly
exothermic!). As foaming became less vigorous, ice was added to the mixture until
15  foaming subsided. Solid sodium bicarbonate was then carefully added to achieve
a pH of ~ 8-9. The mixture was extracted with ethyl acetate and the organic layer
was washed with brine and dried over anhydrous magnesium sulfate.
Concentrated in vacuo to afford a dark solid. This material was dissolved in a



~' 0 Preparation d-19 2-Brono-5-(brononethyl)pyridine
Br 5 Br N Phosphorous tribromde (100 mol, 27.1 g,

WO 0doeq4y was added carefully to 2- PCT/IB2004/001159
chl or o- 5- hydr oxynet hyl pyridine (%0.0 mol, 7.18 g,
1.0 eq.). The pyridine clunped together and the
m xture was heated to 160 C. Wthin 5 m nutes of 10
st It LI’ i ng ﬁiﬁwlnl?enla&oﬁtt drepdw )gnéﬂ[;ﬁnﬁéﬂ Risiny SﬁB)bta@é@& 65l oQer aOJradlent
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5 E/Mis defined as enantiomeric mixture, including racemic mixture.
S/E is defined as single enantiomer.
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E/M is defined as enantiomeric mixture, including racemic mixture.
S/E is defined as single enantiomer
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single enantioner 5 While the 1 nvention has been

illustrateii

| geﬁn%fas@em'm@rb M includingeraegmiqnigfirer r ed
enbodi men¥/§ is defierd@s SRYle PAYIIMET t he art will recogni ze
that variations and
While the invention has been illustrated by reference to specific and
preferred embodiments, those skilled in the art will recognize that variations and
modifications may be made through routine experimentation and practice of the
invention. Thus, the invention is intended not to be limited by the foregoing

10 description, but to be defined by the appended claims and their equivalents.



nodi ficati ons may be made through routine
experinmentation and practice of the invention. Thus,
wothm/brmdent i on is intended not to be |imted PgTABE04/001159
foregoing 10 description, but to be defined by the
appended cl ainms and their equival ents. WO 2004/ 092145
PCT/ 1 B2004/ 001159 163 We C ai me3l. A conpound of
formula (I): RL QR3 R2 (lI) or a pharmaceutically
accept abl sreoadirh: or sol vate thereof, wherein: 5 Ring Q

Is (C6-Cl0)ary g‘%g?y heterocyclyl; Rl is
H hal o, (Cl-CH)al ky‘fk”“i’%f e . CN, CF3, -O CF3,
-0 S02- (C1- Ce)al kyl, -O S02-(CR' R12), (C6-Cl0)aryl,

-(CR'R12), (C3- ClO)cycI oal kyl - (CR" ,,» -(CR'Rlz)
(C3-C,0)cycl oal kyl -(CR'R12)i -0, )
-(CR"R,Z),(CG-C,o)aryI-(CR"R12)| IR R

R12), (CClo)aryl -(CR'R12), O, R®“11 R 12 (CR

), - (4-10)- manb@r epqar%gcent%glﬁlra%}ft%lé@aﬁ 6:@‘81\/5&%)5%& Merem
-(CR'RL2), (4_1 eroc%,/ lyI

[0 fierein BRAOH T CeRMLBH BraREbHr R
optional ly subBt lSt*LlﬂWela Gy Cdalyb (Q-CareBoxyr S EFs. -Quids, t-Ar$0-(Cr-
ring nitrogay,atose,-WrR R @q-€..RB1 1 QORI'RY)(SLOPEclodk@LLR'R™),

b%’ Cé Eg 2)3 (ég‘léﬁﬁi ¥ })c'oalﬁﬁ f(dlf’ R, (O(CR‘ MC%@ RYCe-Cro)ary-(CRTR™),

(06- CL0) ar§R ROHCeE opyvre ) 45310) menber aR"R")-(4-10)-membered
het er dchhgtérpc;alylekCRH%?)e lon(Ctﬂi’eR”madr imembéEredibateracyafl-(GR''R'%),-0-;

?L : ? P:i] 'g OQAdrLiN tHalg Edrﬁdrltaﬁﬂs *é']VR1 bed &tlgha@ s]:&t@fee BPS to PR groups;

substi t ut g'&"ttbf/%f n('tré’g?f a(“&s °{:§)aé? W?”aﬂ%bﬁgﬁe&dé& dd R frCoaliy
from the groupRtoisi Bt i (§gCatlkyl, A)-GRI'REACHgoymalks  HERR)
R8 B) - R YaryiPoracdrd'RC) &6 0)-mémbefdd hetedblychil aMbwhdréin the)carbon
-RA Ang R{ioAs 3N ar&&ioﬁ%llll s&&ute% 1o &'Rﬁroups; and the ring nitrogen
atoms of R? are optionally substituted by 1 to 3 (C,-Cs)alkyl;
R® is selected from the group consisting of: '

RS R®
><R8
B) ——R —Y—Y" \t APP—RS
d ><
RS

11 R12

A) ; R——Ar'—Ar?

C) ; R Ar r\

A . and
R
_/> R
AP L
’ . R4 \N—j\c Rs
o X
9a

R o0—R?
Y is -(C=0)- or -SO,-;
20 Y is NR' or -O-;



DD RRa OR9 Yis -(C=O- or -SO2-; 20 Y" is NR1O or
-0-; WD 2004/092145 PCT/ 1 B2004/001159 164 pis 0, 1,
w®e002p9mach g, r, and t are independently 0, I1PCRIB2804/001159

4, or 5; each n is independently 0, 1, 2, 3, or 4;
each k is independently 1, 2, or 3; 5 each mand s are
i ndependently 0, 1, 2, or 3; edéh | is 0, 1, or 2
Each R4 is -(CR'R12),; , -(CR'R12) 6-S-(CR1l'R 2)
-(CR11R 12 )" pROlDor2; CR11 R1z 10- 11 12 11 12 11 12
10- 11 12 () )4 Q4 CR R ) k- NR
T (RR)n-O eacagRléngRietr)d egéﬂéﬁﬁ3 9' ' (CR' Riz

Ya-O (CR , R ¥y indepq e"‘kf R N CR' =CRI?.
CR1l'R1z " 1z gachiiyis, indgpend@miyTHe, 6CR R ) - O- (CHz) n-; Each

R5 issa bond @échngﬂli:kaaezmd]ei)enllgnﬂyolﬁz&ﬂnz (CR R ) S,
wherein Zis or - (O ; Each R6

) ;
is -(C0O-0H, ©) C8
(c_g)) o)(c1- Efg)l@yr(cwﬁéﬁo (3@%’&«8( SE " —(CR"R“’» NR™.,
-(C=0) - NFICBJ‘B@-I\IR”-(CREB?)nN-—J- RC&'R 12N6-(392RT%1-®1R‘° 15(CRrR"R™)

(C—O) NI-({;,QIFNz or R6 has a formJIaCR® - _C 12 I}l)( 11 )n-
or 12 al l_.&atiaon an;, FﬁNI ne eartﬁ‘
et aI cat gnﬁl g’a? {‘Eﬁgg@ é %géé%%oﬁeﬁﬁ ()

(Cl1- C8) al kyl , EpaaR’ @@)tanwxyCR“R“)mZ(CR“R )s; wherein Z is -CR''R', -O-
-(CR'R12), I\(FC'B GlQb;ycl oalk 1, -(CR'R 12" 1z vy

C8- C10 Q
)(EIR11R12) aryg égﬁh% e@))gt'é ¢l §,}0) chga)atkyl ~(C=0)-0-(Cy-

1(4-

- (CR' R12)“#gl Yloc) F?éHBe‘?ed (GOHIRGS z:ﬁyl éPz-N*d)R"’R? NEFRP=R™,
R8 neng Op@CFOHNIH-ICyNhﬁRTIﬁGEBﬁorMOIg.et her wiwth the carbon to
which they are attached to forma (C3-Cl0)cycl oal kyl
or a (3-1 0)-nmenbered heterocyclyl; Each of Art, Ar2,
Ar3, and Ar4 reprgsefRts (C6-Glonaryl or

(5-10) - mrenber NH /( \\N
% -
N
H

0 .

M’ is an alkali metal cation or an alkaline earth metal cation;

Each R’ and R® is independently H, (C-Cgalkyl, (C,-Cg)alkoxy,
-(CR"R")(Cs-Cio)eycloalkyl, -(CR"'R')(Cs-Cio)aryl, -(CR'R'})(Ce-Cyo)aryl-O-,

20 -(CR'R')(4-10}-membered  heterocyclyl or  -(CR''R')(4-10)-membered
heterocyclyl-O-;

Or R’ and R® may optionally be taken together with the carbon to which
they are attached to form a (C3-Co)cycloalkyl or a (3-10)-membered heterocyclyi;

Each of Ar', A, Ar®, and Ar* represents (Ce-Cio)aryl or (5-10)-membered

25  heterocyclyl; wherein the ring carbon atoms of each of Ar', A%, Ar®, and Ar’ are
optionally substituted by 1 to 3 R" groups;

Ring A represents a 3, 4, 5, 6 or 7-membered ring optionally containing 1
to 4 heteroatoms which may be the same or different and which are selected from -
N(Rma)-, O, and S(O);, wherein jis 0, 1, or 2, with the proviso that the ring does not

30 contain two adjacent O or S(O); atoms, and wherein the carbon atoms of the ring A
moiety are optionally substituted by 1 to 3 R™ groups;

R® is (Ci-Celalkyl, -(CR"'R™)(Ce-Co)aryl or ~-(CR''R'?),(4-10)-membered
heterocyclyl, wherein t is independently 0, 1, 2, 3, 4, or 5, wherein said R® groups
are substituted with 1 to 3 groups independently setected from -(CR"'R'),NR"R"",



25 heterocyclyl; wherein the ring carbon atons of each

of Ar', Ar2, Ar3 , and Ar4 are optionally substituted
Wmw0d/0920453 R13 groups; Ring A represents a 3, BGT/EB200@/001159

or 7-menbered ring optionally containing | to 4

het er oat ons whi ch may be the sane or different and

which are selected from- N(R oa¥5 0, and S(O;

wherein j is 0, 1, or 2, with the proviso that t he

ring does(GRORBORE@CIakanbIG(CRIRERGIOR "8 RY, SHAYCRYR™)R™: and

atons, angheidretngi metehddfenyf agrp%d aa‘ik?l”ﬁlo@tfes tc}ﬁ Qher ﬁ%oiﬁb groups are

noi ety ar [ t;sut e
gr oups; F?gtloq‘gﬁy Jt}gjwl?'kptf’% (06 Clo)aryl or
(CR11R12) (4 F‘1 "ﬁﬁer‘ﬂfﬁeﬂ@dend%! éPU@y@d)‘a}Nyl whereint is

i ndepeéndent | yLz:ganﬂ R”%gp;frﬁ’depe‘hdermi HC:- &Mﬁlleﬁyaroﬁyabtd(cﬁes)alkoxy
groups are s RS 15516
[ ndependeg@ mk sglgééd fo\lﬁllolﬁnl?C gcééﬁ)ﬂllggbﬁl% &Q N%
2004/ 092 11 MErPES004) 001159 165
- (CR11R12) gNRE3¢HR” @) B lesniodependently selected from the group consisting of
- ( CR11R1 2@ Ctyahs, Ritd) ﬁlﬁﬂb%meﬁmeﬂl tnﬁmnqeﬁ'yg)aﬂw der@@ d(C1 Fs)alkoxy

the fe‘or”g:ﬁeagb%ﬁ RELORm EXoafith BRIl R oo
1to3 gr d 8 R@a an‘i’dCF@dq ar e-NRdesdiRfent INR'¥6=5)-0-R",
( C1- C8) al-loEo)- NB‘5R'G ARPRRL NRITAR', nS@ﬂRﬁdén@(G),(drcs)amyl -0-SO,-

C1- C8) al | g
gel ect)eg %ﬂ{;ombﬁ‘ é‘z@l C8) a(ﬁr@iri 9@(@1{, Q (CBLQ 430)-membered

- SO2NR15REE" (0)| (Cl- ce) al ky1(CFz @aéﬁ%@@%‘ﬁ& " e-8g)aryl.
are |Wdep@*?d&11)d(§F0$(@ReB Ed-10)rmeambedee gr oup consi St ihe@rocyclyl,

of hal o, (GRJ‘@I‘FQO(ON”RFZWCGIUJ)JrJluor On(@hhﬁ% (CR"R )(4 10) -membered

trifl uor azido, h mﬁ)ey %% 10 and
Cl-Cl0)a c2- | k
( -O-(CR' )R7 i‘@@ C%@)t(‘* 10) ﬂ(ee_b@d marocycl(l(}_@)z @smasoon atoms

-0 (C=0 -oRj_l'@ heteNR&tﬂlé @m@)«esRifﬁhe fofdidify RZ@hd @' R§Bups are optionally

SS?(_))Q?O( NRY NR;L R%r@d the%@\?&%ﬁ alkynyl, aryl and

C6 13

R15- ( CR' RE9)Y °>° o fr‘?ﬁbz'egm %Qﬁ'f) t '3UPE @1°. GRUAPB Y supptituted

heter ocyd’Y'tﬂ?I1 to( ERsubplitgenty( BeDpidERtly RIS ed( @8m A9, acyphg, nitro,

h t (CRllmar))gétGﬁO)rﬁ@%:ﬁh%)cy (ézidlag))?m‘e @i@dz‘s -(C=0)-0-R", -O-

et er oc s WL 16
y%yé)& ?ai‘o %rr{edrﬁ%r d’ etero y(:)R (Cr-Copalkyl

(CR‘ R12)t
a%em ﬂ%’kvcm @Boﬁaﬂ% Croamt and (CR”R”) (4-10)-
(CR' RlZ)ngi@@(GERétRi@);M( 4-10) - menbered heterocyclyl; |
O The T consth S Rl AOLIELOERR AL, BOAS €2
substit ut C%g,% 2? % Eﬁ)aﬁ anf?%% ﬁgﬁ‘(&@ megoeret ﬁ%‘er&FWﬂ,V'l 1 or 2 ring
al kenyl , caﬂbwﬁyms of e Metaseryclic provrcare optiondlly sybsiiteted with ayfoxo (=0)
t he faor egwietg al thd aly darfR hddheldrety@ic nﬁre&esQﬁiHeQ&@édln\é R", R" and
substitu %st Qre oﬂtlgnﬁy §bﬁ%§t&5& %Rtﬁ to ? %Qs%pue?t rlmd\épendently

sel ect ed fro
trifluor SABTH ‘Ffbgf‘ﬁ}“ hﬂ?l %’B’m “E‘P&TB’R h( (*,E‘@B)C’EW?S‘Y' t"ﬂu°'°m3th°xy» (C
- ( C=0) - OBy, (CEL){IKenD) (CREI kyrWRY & 6:@400(GR1®) alkoxy:

C=0) - NR15RI@} , Q dld 0
(E:Z ) - P kenylﬁ sN?é&Eieﬁ INBIE OB Crand ek KXk, 02D-cF

Ulvnyl
- (CR' 2 ?918 qFY P %Ih’\ée drotegmesioyee U ents compEay @ Ch
het er ocyé’F?‘PV‘) Qﬁcfwem"&"e) RISH (mething? g1ap which ischeipattached td a/halo,
sel ect ed sor o186} grlolpl o 0t) &INCYD or S atom optionally bears on said group a



-(CR'R12)t (C6-Clo)aryl, and -(CR'R12), (4-10) - nmenber ed

heterocyclyl; 1 or 2 ring carbon atons of the
whaneneeyscl i ¢ group are optionally substitut edPGu/tB20@01159

oxo (=0 30 noiety, and the al kyl, aryl and

heterocyclic noieties of the foregoing R14, R15 and

R16 groups are optionally substi®uted with 1 to 3

substituents independently selected from hal o, cyano, -

nitro, -SNRtiRent selegted frogdhydinet hajd, (CitGalalkhu@n-EneikdxpyaNH,, -NH(C:-

gCé- C6)(Ria|k§éll a(né&%@ﬁ)a&h}genyl , (C2-Co)al kynyl), el

ydr oxy, an - C RSk - yl,

O (Cl-C8)al kyl . ha Cc??'l"%ﬁ‘é'\é%‘ﬁ'"&#f’%f%ﬁ%' 28 3% and

wherei n any of the,above-ientioned substituepts e

conprising a CH3 f‘)net hyl J, (m':f\f‘hyl/]éa'ihe)?43 r §

(met hine) group which is not attached to a hal SO

or S group or to a N, O or S atom optionagty b&irs

on sad group a 2004/ 092145 PCT/ |1 B2004/ 0031159 166

SUbst) tuent el ect IS TPAT AGARBRY ST SRt L €a) al iyl

(G -C4)al koxy, -NH2, -NH(Cl- C8)al kyl, and

-N((C,-C8)al kyl)2. 2.:The conmpound according to claim

1 wherein R3 isBp) R4TArR*AY>—RE" R7R33-5_g5 TheR®

conmpound according to' claim1 wher Bj’% IS

R4-Y-Y' Ara R5 x P Rl11 R12 R7 R8 .\lThe conpo

according to claim1 wherein R3isR) §12--R4 4 RSRR6

A 10 5. The conpound according to claim1l wherein R3:

is _ ~R17 Cé-- Dyhe corgdin@hioldmg ROtainD1 whgein & isThe

conpound according to claim2 having a fornmul a:@ R2 O

RA-Ar' - A?-R5 R6(cy 7XR$ . LR wherein sai 1-AR- is

selected fromt ﬁgz group: consi sti ng rof: 0/ 092145

PCT/ 1 B2004/ 001159 167 N N -s~

10 5. The compound according to claim 1 wherein R® is

R17
/=X
/
D) 5———R4/>‘§'J\

R98 O____R9 ]

RG

6. The compound according to claim 2 having a formula:

R2
R*—Ar'—aP—RS,  R®

0
R1_<\N1
R7>< R®.

wherein said —Ar'-Ar*- is selected from the group consisting of:



0-C). NNNNNN /-NND. / ~N/ NN \' NNO
NNRL" 5 NN N ; and N wherein the ring carbon atons
w@booeaghi4df Art and Ar2 are optionally substipor/aRobyoo1159
1 to 3 R13 groups selected fromthe group consisting

~of halo, (Cl- C8)al kyl, and (Cl1- C8)a|koxy 7. The
conpound according to cIa|n12 sdPected from the gr oup
10 consi sting of

1- ({3 - ¥ ‘ /37X a 4- yNret hoxy] - 1
LDy e e
(Exanpl e A3 ; ;

2- ({3 -[ 24 Met hyl=\2- phenyl - 1, 3- oxazol - 4-yl ) et hoxy] -1
, 1' - bi phM») but anoic acid (Exanpl e A-5); 15
2. (3-{6-] - Met 2- phenyl -1, 3- oxazol - 4-yl ) et hoxy] p

yridin-2- vyl }phenoxy) but an0| c acid (Exarrpl e A 6)
yl -4 y hoxy] p
Al d 00

(Exampl e A

1-[(3 -{] ’f|u<R{_o He?lhp 5- _lt_hyl N 3- OX | 4 20
| ] et ho bnphe c C XyN ¢
ch?d (Ele Rnﬁﬁ%@

3- oxazol - 4- yl)propoxy]blphenyl

yl } oxy) cy ut an bo c acm-elo(Ex 7s
1-[(3 {[ Nﬁ}p @ , B- oxa

yl] mst5hox phen =Xy ] cyle=bDhytarves .
acid (Exanmp

2-1(3" -{2- [2 (’Vﬁe’ﬁPJGH'B ??é‘%?;’h“’"%“ﬁéf'h%ﬁr‘“ |a"d”§2 ?&8%‘8[‘3“21
yl | et hoxyitstities by I toB-R/ grm}el@mmwemqypamusmgavéwb (Cr

( Exanpl e chyaiy)and (F-ogkéxy! - 2- ({3' - [ (5- et hyl - 2- phenyl - |

, 3- | -4- yl I
aC| 8XZZE;()arrpl e);A2 gfl;nb f%lp%rg’ﬁ%éﬂ'iié&l H%f%/ %ig%%g?%grfltg‘@ group
168 2Wet KERSFIMA A3 - [ 2- (5- net hyl - 2- phenyl - |, 3- oxazol -

yl ) et hoxy] bi phenyl 1-83%yi2-lspvetybiphieoy-dSiodazoEdamaihbig]- At 'iphenyl-
and the phar maggu c%bh%n&%&&k%gh x§rﬁ!>|£ &-af;her EOf 8.

-I-K,g € REI:. 0 K{p ound accor 9 I({g QZ 250Me(ihy?£ gp\enyl % oxa I-A? yI)et(;\oxy -1 ?‘ -biphenyl-

3-yljoxy)butanoic acid (Example A-5);
15 2-(3-{6-[2-(5-Methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridin-2-
yliphenoxy)butanoic acid (Example A-6);
1-(3-{6-[2-(5-Methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]pyridin-2-
yl}phenoxy)cyclobutanecarboxylic acid (Example A-7);
1-[(3"-{[2-(3-fluorophenyl)-5-methyl-1, 3-oxazol-4-
20 ylimethoxy}biphenyl-3-yl)oxy]cyclobutanecarboxylic acid (Example A-11);
1-({3*-[3-(5-methyl-2-phenyl- 1, 3-oxazol-4-yl)propoxylbiphenyl-3-
yl}oxy)cyclobutanecarboxylic acid (Example A-12);
1-[(3'-{[5-(4-methoxyphenyl)-1,2 4-oxadiazol-3-
ylImethoxy}biphenyl-3-yl)oxy]cyclobutanecarboxylic acid (Example A-17);
25 2-[(3'-{2-[2-(3-Fluorophenyl)-5-methyl-1,3-oxazol-4-
yllethoxy}biphenyi-3-yl)oxy]-2-methylpropanoic acid (Example A-21);
2-methyl-2-({3'-[(5~-methyl-2-phenyl-1,3-0xazol-4-
yl)methoxylbiphenyl-3-yl}oxy)propanoic acid (Example A-24),



R4-Y-Y' Ara-Rs Rs ~C~ 5 Rl11 \R12 R7 Re wherein Y is

-(CO- or -S2-, Y" is NR1O, and pis 1. 9. The
wazwpownds according to claim 3 sel ected from tiINeT/IE200m01159

consi sting of

2-Methyl -2-{3-[ ({[ 2- (5- net hyl - 2-phenyl -1, 3- oxazol - 4-

10 yl) et hoxy] car bonyl } am no) net g8 ] phenoxy} pr opanoi c

acid (Exanple B-5);

2- et hyl - 2-{ 3- [ ({[ 65mewishyl2- @nithfrybredyd sonamnd.- 4

1) et oy Cag B SM R RRTERIHAL AN ©

acid (Exanpl e B-0); _

2- et hyl - 2- { 4- [ ({ [ 3t riaTRgguticaliyaceppiable salts togeepsol - 4-

yl ) pr opoxy] camBbony Meawmpandedchryihg ploaivoX f3ving apamola:c

acid (Exanple B-7);

2-{3-fluoro-4-[¢{[ 2

yl ) et hoxy],car honyl

noi ¢ aci npl ;

2-{3-[({[2-(5- <2- phenyl -1, 3-oxazol -4-

yl ) et hoxy] car bonyl } amRoyhetWi ] phengxy-keit angi®c aci d
(Exanpl e B-13); 20 ><m

- met hyl - 2- phenyl - 1, 3- oxazol - 4-
am no) et hyl ] phenoxy} - 2- et hyl pr opa
B-9);

C
2-{3-[ ({[ (5-met hyl - 2- phenyl -1, 3-0X2azol - 4 .
yl ) metshoxy] car bonyl } ami no) met hy’'] pR&noxy3’but aRoi ¢ aci d

(Exanpl e B- 14)hereih vidrddd) 7 -doy:, MBL Rkl maphaeny! - 1.

3- oxazol - 4-

yl ) et hoxy] car Bony!| T3 FHePPIRd: 7P §ipsehsRYN dyteleasttfiamethy group

boxyl i c aonsktind #xanpl e B-15); 25

2- et hyl - 2- (3- {[ ({ b&rethp-20@i (5=t PRMEhyIl1,33%x826R4-0] - 4-

)alllt:l) gt Elxl':lﬁ‘g} 29@%@%‘9’0&}% )%&Q%klr%%gg%z@ 58«? &anlmp?e B-5);

2- et hoxy- 3-{ 3- [ ({ [ BMetviRc@H{fE-mpthyhiaphpny-1, 3930kt o - 4-

%/ lEZ( g:rg IOZX)E/;] g g;y@hﬁﬂgdg}]mdﬂﬂ)ambméihlﬂﬂﬂﬂmﬂ}brﬁlﬁa‘hﬁiﬁ 86 Exafylel-6);
g ) -methyi-2-{4-[({[3-(5-methyl-2-phenyl-1,3-oxazoi-4-

CRPABIERN C 1k (L ey P Srce TR

yl ) et hoxy] car By Y WAL

(Exantdl e B-24),; aRdd-fuee-4didr(Trmetbyi2iroelyl-|3-a@ea@t abl e

sal ts ther eof .\nARxACNARRMmeRETheRAIB4 Snoickled
10. The conpoyl) x5 g?%g t%ecﬁg]m 49%6“/&9%%302 ook

formula: R2 E’%ﬁﬁfé%r%;% R6 A wherein said ring Ais
sel ected from the GroiE-Edssr=2arery-b-ox3zet4opr opyl ,
cycl obutyl , cybétopgedrydnylaminoimeth@ipyienoxy}butanoic acid (Example B-13);
20 2-{3-[({{(5-methyl-2-phenyl-1,3-0xazol-4-
ylymethoxy]carbonyi}amino)methyllphenoxy}butanoic acid (Example B-14);
1-{3-[({[2-(5-Methyl-2-phenyl-1,3-0xazol-4-
yhethoxy]carbonyl}amino)methyljphenoxy}cyclobutanecarboxylic acid
(Example B-15);
25 2-methyl-2-(3-{[({[2-(5-methy!-2-phenyl-1,3-0xazol-4-
ylethylJamino}carbonyl)oxylmethyi}phenoxy)propanoic acid (Example B-
21);
2-ethoxy-3-(3-[({{3-(5-methyl-2-phenyl-1,3-oxazol-4-
yl)propoxylcarbonyi}amino)methyljphenyl}propanoic acid (Example B-23);
30 2-ethoxy-3-{3-[({{2-(5-methyi-2-phenyi-1,3-oxazol-4-
yl)ethoxylcarbonyi}amino)methyllphenyl}propanoic acid (Example B-24);
and the pharmaceutically acceptable salts thereof.
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Rtoa S5 % Roa; Rtra Og NkD,G O S NRLOa NRtoa
woRmabbRvaN WON t oaN- NRtoa ~S-NR 08; N , N RtBeiB2004/001159

ONRtoa: toa' / ONN' N 10 ;and NRLOa wherein --

I's an optional double bond. WO 2004/ 092145

PCT/ | B2004/ 001159 170 11. The d&hpound according to

claim4 selected fromthe group consisting of

9-{4-[ 3- (5- mnetthy| -hepbrepvyhd decaddinxtaz@im 4naving a formula:

yl) pr opoxy] benzyl } cygl obut anecar boxylic acid (Exanple

C16); 5 1-{40o.2-(5-nethyl-2-phenyl-I, 3-oxazol -4

yI)ethox¥Jben yl } gycl obut anecar boxylic acid (Exanpl e

-19) ; \

2-({6-[2-(5-ne henyl - 1, 3- oxazol ;4-yl ) et hoxy] pyr

i di n-3- yl }net hyl )t et rRhydrstoraR- boxyl i c

aci d_(Exanpl e C- 48);

2-((5-[2-(5-nethyl -2-phenyl -1, 3-0

idin-2- 10 yl)nethyl)tetrahydrofu

-4-yl ) et hoxy] pyr
-carboxylic acid

Ex le G4
L0 L 2- (5. RS 9 6t Sfclsd 53m 101 TopPy Py R Y BAPY.
di n-3 yFF#@WHyW??%%WbﬁV@h%WQF+pyran 2- carboxyllc aci d

6-{2-[ 2- (3~clH-ar opRe

t hoxy} pyri n 34y étra y@ﬁ&f?ﬁ% carox
acid (Exa - 15

6-{2-[2-(3- nethoxyphenyl) 5- nethyl 3% oxazol M“'

NR103 NR02 R102
" NRiOa T N
. ) .. NR02 é@
; N
Rwa
10:
R S
N j
v “
j N
S ;

a
{
n-

Exanpl e C 56);
:
ic
(

5 10a
RlOa
O, S N 0.
I" l” ; o
NR‘IOa
R'%aN Rw"NJ R1°° R“"“N MR &jQ .
‘ﬁ;w%_? l)mmﬂ %103 1)(\ y\/
—-NR —NR i RY0N——
] I al
10 —O0 iand —NR'".

wherein —- is an optional double bond.



yl ] et hoxy} pyri di n-3-yl ) nmet hyl ]t et rahydr of ur an- 2- car box
ylic acid (Exanple G 62);

WQR2005092245 5- Met hyl - 2- phenyl - oxazol - 4-yl ) - et hoxBGFIB2D@2I01159
n-2- 20 yl met hyl }-tetrahydro-furan-2-carboxylic acid
(Exampl é C-77);

-{4-[2-(5-net hyl - 2- phenyl -1, 3- oX&%ol -

yl ) et hoxy] benzyl } t et r ahydr of ur an- 2- car boxylic acid
(Exampl e C- 78)1. The compound according to claim 4 selected from the group
2-{6-[ 2- camsiiighy! - 2- phenyl - oxazol - 4-yl ) - et hoxy] - napht h

al en- 2- ylnethyl} 2-carboxylic acid
(Exanpl e C 91) 25*“51‘4%?{%%%%8’}% @Lﬂx?i?gf?l y accept abl e
sal ts thereof Y'M@“M@“&@%&m%ﬁ@@@% id{Gxamplect-48)m 5
having a fornul a: A@-[2Q04é082 pxkhyRCIdxhBRH04/ 001159

171 R2 R | F%Yetholx\!l ﬁngvl}@cloﬁuaqgcarb% %d%%a""v%%

R2 O Rl I

The conpound accor 8filEgetyZivhenyb! S erazevabetroiryidhs-
group cons i syl}ntr@wyt)t&trahydrofuran -2-carboxylic acid (Example C-48);

2- et hoxy- 3- {6 [2 (ﬁc{ﬂpt(b-)ﬂem%-znﬂ@rﬂw 33xa§olmw}ét%xy ng’n)Zet
iR T R g

2- mat oxy- 3- ( 3- oxa
zol -4- yl]et hoxy} He- Br(‘ﬁrmsthy)ﬁ) ?'Ubh?re#aéolﬂdmhqxﬂmﬁpfse
D-3);  2- met hg)etdhiplanlyde- eH—pmremcatwhle ayid 0ahnhmé<§z}5§»yr id
i n-3-yl } propanoi c )
2-ethoxy-3-[6 Z R& A Fm'l‘e% - % 1]C ﬁaezﬁr et hox
)pyri di n- 3- yyfeg'\p%bog - -ylg%qtrahjtfté%%rén ggcaxy cacud (Example C-
2- Et h‘éxy-3-{55$[)2 (5- met hyl - 2- phenyl - oxazol - 4-yl ) - et hox
3?[] I\/E%/L i di n-2 yl}- pm@{zquacmamxibhérﬁmm 13- 3&0!—4-

- OXYy- X
“yl)- 15 pr Og§£< U\}él(yg)pjméu@ 3&!%&@']%? %cgurgr}] p. cargé/xlyl a; acxg%&ample c-
(Exanpl e D 27

2-{5-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pyrazin-2-

20 ylmethyl}-tetrahydro-furan-2-carboxylic acid (Example C-77);
-{4-[2-(5-methyl-2-phenyl-1,3-oxazol-4-
yl)ethoxylbenzyljtetrahydrofuran-2-carboxylic acid (Example C-78);
2-{6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy}-naphthalen-2-yimethyl}-
tetrahydro-furan-2-carboxylic acid (Example C-91);
25 and the pharmaceutically acceptable salts thereof.
12. The compound according to claim 5 having a formula:



2- Met hoxy- 2- et hyl - 3-{5-[ 2- (5- net hyl - 2- phenyl - oxazo

| -4-yl)- ethoxy]-pyridin-2-yl}-propionic acid (Exanple
WE2@9)92145 PCT/TB2004/001159

3-(6-{2-[2-(4-Chl oro-phenyl)-5-net hyl -oxazol -4-yl]-eth

oxy}-pyridin 3-yl)-2-methoxy-2-nmethyl-propionic acid

(Exanmple D-30); 20 1m

2- Met hoxy- 2- net hyl - 3-{6-[ 2- (5- net hyl - 2- pheny!l

oxazol -4-yl)- ethoxygzpyridin-3-yl}-propionic acid

(Exanmpl e D- 35) 9~ 2kt hoxy-3-(6-{2-[2-(3-m

et hoxy- phenylJ - 5- ftet hyl - oxazo | fzyl ]

et hoxy}-pyri - 34yl )-2-ne a/«bropionic acid (Exanpl e

D-43); and the“phargageuts c y ag%%pta be salts
t hereof . WD 2004/ 0921% /| 172 14. A
nmet hod of treating non-insteH"N dependeqt di abetes

nellitus, polycystic ovarian syndrBfre, ‘obesrty,;or
hyper gl ycem a, hyperlipidem a, hyperchol esterem a,

at heroscl erosis, hypertriglyceridem a,

hyperi nsul i nem a, Bhormal insulin and/ or evidence of
gl ucose di sor I nsulin resistance 5 syndrone, and
PPAR-r el gt i ers in a manpef conpri sing

adm ni steri ng\\o he ma '; need thereof a

t her apeuti cal | Wef f esikve /AanmolNt_0 an algsha

substituted carboxylic aci cogﬁoung ording to
claim1. 15. A _conposition coMprisin | east one
conpound according to claim1 andR¥ pha®mec&ltical ly
acceptabl e cagmri efrpd RGhRafd a&aiflg GO BRAUMA sbisctedfbm the group
opti onal | n qpnblnatlon with o%her agents such as
a-glucos$%§§@g?nhibitors, al dose reductase inhibitors,

bi guani de pr epar aiethawy;3-6tl2atSiretiyaphendriBouraadt4-yethoxylpyridin-
squal #ne syntdh@piopanoi AtidiExamhse DAY, br at e base conpounds,
LDL catabol i sm pr ‘%m%%h%l}ﬁa-(e?{ﬁ‘-%-rﬁéiﬂ}l-ﬁ’-[a‘%ﬂéh;ﬁb‘h&%M%[otx!a{$94-

enzyme inhibitors 5 )
yllethoxy}pyridin-3-yi)propanoic acid (Example D-3);

2-methoxy-3-{6-[2-(4-phenoxyphenyl)ethoxy]pyridin-3-yl}propanoic
acid (Example D-13);
10 2-ethoxy-3-[6-(2-{4-[(phenylsulfonyl)oxy]phenyl}ethoxy)pyridin-3-
yllpropanoic acid (Example D-17);
2-Ethoxy-3-{5-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pyridin-2-
yl}-propionic acid (Example D-23);
2-Methoxy-2-methyl-3-{6-[3-(5-methyl-2-phenyi-oxazol-4-yl)-
15 propoxyl-pyridin-3-yl}-propionic acid (Example D-27);
2-Methoxy-2-methyl-3-{5-[2-(5-methyl-2-phenyl-oxazol-4-yl)-
ethoxy]-pyridin-2-yl}-propionic acid (Example D-29);
3-(6-{2-[2-(4-Chloro-phenyl)-5-methyl-oxazol-4-yl]-ethoxy}-pyridin-
3-yl)-2-methoxy-2-methyl-propionic acid (Example D-30);
20 2-Methoxy-2-methyl-3-{6-[2-(5-methyl-2-phenyl oxazol-4-yl)-
ethoxy]-pyridin-3-yi}-propionic acid (Example D-35);
2-Methoxy-3-(6-{2-[2-(3-methoxy-phenyl)-5-methyl-oxazol-4-yl]-
ethoxy}-pyridin-3-yl)-2-methyl-propionic acid (Example D-43);
and the pharmaceutically acceptable salts thereof.
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14. A method of treating non-insulin dependent diabetes mellitus,
polycystic ovarian syndrome, obesity, hyperglycemia, hyperlipidemia,
hypercholesteremia, atherosclerosis, hypertriglyceridemia, hyperinsulinemia,
abnormal insulin and/or evidence of glucose disorders, insulin resistance
syndrome, and PPAR-related disorders in a mammal comprising administering to
the mammal in need thereof a therapeutically effective amount of an alpha
substituted carboxylic acid compound according to claim 1.

15. A composition comprising at least one compound according to
claim 1 and a pharmaceutically acceptable carrier thereof, said compound is
optionally in combination with other agents such as a-glucosidase inhibitors,
aldose reductase inhibitors, biguanide preparations, statin base compounds,
squalene synthesis inhibitors, fibrate base compounds, LDL catabolism promoters
and angiotensin-converting enzyme inhibitors,



