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WD 2006/ 014357 PCT/ US2005/ 023546 TI TLE OF THE
I NVENTI ON CETP I NHI BI TORS 5 FI ELD OF THE | NVENTI ON
wohom/oimsent i on rel ates to a class of chem cal PCT/US2005/023546

conmpounds that inhibit cholesterol ester transfer

protein (CETP) and therefore may have utility in the

treatnment and prevention of atherosclerosis. 10

BACKGROUND OF THE | NVENTI ON At herosclerosis and its

clinical consequences, coronary heart disease (CHD),
TITLE&T?EMEQTIWr'pheral vascul ar di sease, represent a

% enornous burden to the health care systens of

CETP INKRBITORRjust ri al i zed world. In the United States al one,

approximately 13 mllion patients have been di agnosed

15 with CHD, and greater than one half mllion deaths

are attributed to CHD each year. Further, this toll is
FIELD GRPEEINVENQI@Y ow over the next quarter century as an .

epidemic in obesity and di abetes conti nues to grow.

It has | ong been recognized that in manma

var i afhisfryentione¢latesfoatdlasgof dherpisplseEpPerngs %‘f"i lplé@t cholesterol ester

hhvskavOhtdl HahosskhBd® sidprardtiédid.atherosclerosis.

tranSfer%&ﬁtﬁﬁggﬁétgﬁ%%gess y(S) HMG %oA Reduct as(gpl nhi bitors,

especially the statins, in reducing coronary events is
BACKAESECD OF THemeearionon of 20 circul ating Low Density

Li poprotein cholesterol (LDL-C), levels of which

correlate directly with increased risk for

at her dstek@rlesiis andty dinfcelonselyencesptatienatydieat disease (fefila)s stroke and
perlpheﬁ?yﬁc%mggs% It ﬁérggnmrﬁl gﬁﬁﬁ@us bﬁlﬁieﬁgd tﬁ@ﬁeﬁltﬁ cdie EW&Q{E of the

rotei n chol est er ol

industrialired NG TOSEILBHEL HaLes PlEBRIAREON e e AR pifps Pt disenosed

with CHIOWn& SilehteR il on© hhie ¥@lisn adaths ASREbAEEID GM]]) bacARear. Further, this toll is
I.ncreased risk for CHD. Metaba

tr.
expectefl (HFRY QYLithe HeS\ BRLCT CENYy A3 ﬁ?)FPééFrfg% {%’og’ it St dla}r’%%sé: gutinues to grow.
i nvol \ij Hag 1A besmycok pieddothat in @nemalnpxanatams mmltcalbtmllg lcpoprotem

proﬁlestzrog?lrgﬁg :){vnl(h%ﬁ:tg;l} % g’thet:rlaf%le%gs?s a%?'tff—ﬁj/ ! THe%! 11%5211%\[1&95% of HIMG-CoA

gl'ycoproteln that catalyzes
Reductdsh énhihitemsnespeciably tl@rsmtms,tn@regucx@ctoecﬁ@rweww isjbesed gn ghggeduction of

c1rcu1at@q_[%wcl9&%?}gﬂb&gote n cﬂ@lggté}gﬁ(%,@i@)eﬁf?ﬁ§éﬁllﬂl% c‘éh@ate(cﬁ&aly with

Purifica

increaseshaskAeratheroseipiosip Mere I‘P?ﬁ?fﬁ/n eqs@%ﬂlﬁgle %1518%1%%( P a?m%?’tr@f’d an inverse
relat1onfsﬁ1§ B&dvetn Hﬁ"gﬁ) D@hsﬁky I_Jpopﬁjtéﬂl cholRersl (121512@ Jevel? 2nbatR2 8@ )ejasis, leading

Under ditions L el
R

HDL 3Qviéthtsic bhﬁro&pﬁ@obtqmmpkmlms Rsomplex mdahsmlle tprocess involving
many f?.'ct%%c't e@ﬁgnt rf)quboilr: 959%3% e 1§ {ie clﬂﬂ&%y‘l RO tﬁinE‘fer prBtein (CETP), a

in reverse chol esterol
plasmatghympgpieintthat pzﬁ@lypqs theaneyepprioé gi}ples@}:yé Ederp ’gp]éq HDlg to the apoB containing

hpoprofe%suésg&gallty Qe (deb ¥Rl C‘yn a@%[ I(BReY Pdrifich®SMBE characterization of
ngly, many ani mal s
human pigep W e SRR T & P PDAAEh 275 ZHG) e
physiol6BRMRoAdNIIE, thesdt Sdadtitin it Dhaaberhirge veetith CATB ease, triglyeshide to HDL
AN R ATTER R B S
act i vi hibemansnCBTR.phips 4 rolrin tevesse chobdstezal ga@p@é jthesprocess whereby
cholesteroll atLoNed R A HRE ﬁgﬁq;@ﬁf)}%raﬁ HSGEPIkuldglyY iy ané@418®o not possess

CETP, including animals that have high HDL levels and are known to be resistant to coronary heart

disease, such as rodents (see Guyard-Dangremont, V., et. al., (1998) Phospholipid and cholestervl ester

transfer activities in plasma from 14 vertebrate species. Relation to atherogenesis susceptibility, Comp.
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1 WD 2006/ 014357 PCT/ US2005/ 023546 Bi ochem Physi ol

B Biochem Mol. Biol. 120(3), 517-525). Nunerous
wepie®slogi ¢ studies correlating the effect 8BC0fUS2005/023546

natural variation in CETP activity with respect to

coronary heart disease risk have been perforned,

i ncludi ng studies on a snmall nunber of known human

null nutations (see Hrano, K -I., Yamashita, S. and

Mat suzawa, Y. (2000) Pros and cons of inhibiting

Biochem p@s%? 5: 5.3 ?l‘h %SM@[ BEorl 61@5 ?rS_}_’ﬁJSﬁ) e[Wﬁiner@us@glfdénqugﬁdBtudles correlating

i ese studies &%&%’ st been
the effectiet RS aztr@amaw qﬁﬂ’eﬁﬁ%@ YO IETPAE o FOTOREY 156?S§§‘ ave
perfonnédDLntﬁdﬁag REERE 6184 il @%eﬁmo@cnunmtnyu @Iﬁlwom’l(a@,ﬂlraﬁo,, KL,

YamaShléIi ﬁe?@%été}gg‘g% ;G]%gﬁ)slgmt%rfd c%%{?e inhi zng zf%it)egﬁ %%% ¢ %‘Equ;rorem
Curr. O;luﬁddpzfl@ 11G6)t H&9-39¢p ofteesitwlidshhare Clcplhla ﬂma@t@tr@}gql an inverse correlation

betweenggaﬁ :‘Piéng c?ncellg(]gglgon dg%]gll‘ﬂn{:c?ggs (?%e Iﬁ%g/('e&y aln?EO(ﬁQZ’holesteryl ester
transferphitéie ahdaglerpsetpresivo SerroPpin ULP’d‘EI_lOu@sﬁgr%%? t]@xdmg to the gypothesm that

pharmac%lc%v R ki GRBH 01t (El?fFal &'ir&rféfe@ dMARS Bal BebenSfi@Alite) Burbdng by Bsreasing
astatin ﬁ represent, statins only
thS0%%9Lé%%m%”PW§N¥F@HEB W of approximtely one-third in
the t D@%ﬁﬁ&tm@ﬂdmrﬂﬁw@aﬁmmamrmé that eime swhes sigivastaindZOCOR®)
represeng %za:tjlh,g%@y 8(81%\/9 ? ﬁlél%erre 1F1c|t1§n g L 902\;&??%‘? E&{lesthlrﬁﬁrtﬁgg%agl%{gﬁ faﬁﬂ')reventwn
of atherosales@iscind ensbiat laiﬂlgrotsmretlicsdlwﬁsmmccu@@ﬁ’tYafeW I&*@laltaic?igglaﬁﬁraples are

availablg ﬁﬁ?fa(lé)&l’;l?% ) cﬂ&ﬁ@cf ']@)@ﬁ%tf H]jﬂ% @rﬁﬁ'sﬁﬁns zﬁiﬂ@@ﬁl@flbr\ﬁl&b 6ffler modest

I des e nost ectlve t her apy fo ng E% %
HDL- Ctgt#a% Niagdn, lich P&CB’ldéF tha mosy qu“b"&é‘Eﬁ?é’ﬁitf%fdfals% thaf s, been
chmcal]@@%%tﬁﬁgntegoéﬁﬁl:ﬂs Bldfkpatisifs UEEplistltteisduss, pay i phuo tesdidbeefieth echas
sSuc

ent at
st b ) SB35 SR SEE P o .
as yet uﬁﬂn&l’thefdicﬂﬂﬁebd bpoffering 8 mpeets af Iph?‘tnaq:ré@m:@brap%d cay significantly improve
ferin S
e GELFH R 055 P BORSTRER OB I vl
t hrou waaclm obifiosmel eravpopedsdlpl TRraje bengiRyestigaiy at several

231 f1s CR8 CETRlntEHTRANESrehilgb keted.
phma&&ﬁ%%ﬁ@ﬁ'%%ﬁrg na%li%ng i nv. sti gat élz? at se chi? emg e

era
New coglpayits eteierded Fo thatRyS AT meregbatgiageufical coppqup }bF Eﬂ“&d e safe
and eff GBS THRoRb6RASdeRErEbed HEreRNkd wrbgiteng CREP kibitddrs. New
conmpounds are needed so that one or nore
phar maceuti cal conmpounds can be found that are safe
and effective. The conpounds descri bed herein are very
potent CETP inhibitors. 25 2 WD 2006/ 014357
PCT/ US2005/ 023546 SUMVARY OF THE | NVENTI ON Conpounds
havi ng Formula |, including pharmaceutically
acceptable salts of the conpounds, are CETP
inhibitors, having the utilities described below B




(R2C.NX | Y-CGCR5 R2 5 In the conpounds of Fornula

I, Yis selected from-C(=0- and -(CRR1l)-; X is
woeebmoied7from -0-, -NH, -N(Cl-Csal kyl)-, andPCT/US2005/023546

-(CRR6)-; 10 Z is selected from-C(=0-, -S(0O2-, and

-C(=N-R9)-, wherein RO is selected fromthe group

consisting of H -CN, and -Cl-C5al kyl optionally

substituted with 1-11 hal ogens; Each Ris

i ndependently selected fromthe group consisting of H,

SUMMARYoFTHE KWeNBO8 15 hal ogen, wherein -C1-C5 al kyl is
optionally substituted with 1-11 hal o %ﬂs; B Ii@ alts of the
sel ecterprpdhayne Fgrwind: RoHdpe Phargacspica(ly agrgptae s
compouni @EECRTAInhbasrs! ieing tieuititisselescribdl betda>p | ~ 20 Rl and

R6 are each independently selected fromH, -Cl1-C5
al kyl, hal ogen, and -(? R) 2) nA2, wherein -Cl1-C5 al kyl
is optionally substituted with 1-11 halogens; R2 is
sel ected fromthe grddpCconsisting of H -Cl-C5 al kyl,
hal ogen, Al, and 25 -(C(R)2)nA2, wherein -Cl-C5 al kyl
is optionally substituted {th~1- hal ogens; 3 WO
2006/ 014357 PCT/ US2005/ 023546 | Wierein one of B and R2
is Al; and one of B, RI, R2, aRd R6 is A2 or
-(C(R) 2)nA2; so that the conpound of Fornula I
conpri ses one group Al and one group A2; A3 is
selected fromthe rouP consisting of: 5 (a) an

5 arona%ﬁtée?ql??g’“%‘jéloég?r%‘aflrom phenyl and naphthyl; (b) a
phenyl ring fused to a 5-7 nmenbered non-aromatic
cycl oal.kyl ri i Ch ' ] |y conprises 1-2
doubl g%%ﬁ%&?%&’%‘@%ﬁi@%ﬁd heterocyclic ring
havi ng 1-4 heteroatons independently selected fromN,
S, 0, xa0ekiecd@om -ANNTIOPN(©Pakdiyyal a0 -(CBREOY-i si ng 1-3
doubl e bonds and a carbonyl 10 group, wherein the

10 poi nt of attachment of A3 to the phenyl ring to which
A3 i s7at éetehra drobs-C=@)ar- 8@ -aindmC(=N-R9)-, wherein R is selected from the

group consisting of H,-CN, and -C1-Csalkyl optionally substituted with 1-11 halogens;

Each R is independently selected from the group consisting of H, -C1-Cs alkyl, and
15  halogen, wherein -C1-C5 alkyl is optionally substituted with 1-11 halogens;

B is selected from the group consisting of Al and A2, wherein Al has the structure:

o A

|
(Ra)p_r
/ Ssq
20
R1 and RO are each independently selected from H, -C1-C5 alkyl, halogen, and

-(C(R)2)nA2, wherein -C1-C5 alkyl is optionally substituted with 1-11 halogens;

R2 is selected from the group consisting of H, -C1-C5 alkyl, halogen, Al and
25  «(C(R)2)pAZ2, wherein -C1-C5 alkyl is optionally substituted with 1-11 halogens;
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and (d) a benzoheterocyclic ring conprising a phenyl

ring fused to a 5-6-nmenbered heterocyclic ring having
wa-2006lve435r oat ons | ndependent |y sel ect ed from OPCRUS2006/023546

S, and optionally also having 1-2 double bonds (in

addition to the doubl e bond of the fused phenyl ring)

wherein the point of 15 attachnment of A3 to the

phenyl ring to which A3 is attached is a carbon atom

A2 is selected fromthe group consisting of: (a) an

aromagic 109 58 légcf %@gs Aﬁg n@ﬁ%@ﬁ! RERE, BRI RW25or (BIR)HA2; so

phenyl ring Tuse ered non-aronati c

that the €3ngooml df\FormilnT compriisehone2Boupptli and ahd groemAPpr i ses 1-2
doubl e bonds; (c) a 5-6-nmenbered heterocyclic ring
havi ng_1-4 heteroatons independently selected fromN,
S, 0, AdncseleMedirom thengtowpenoiaE Py al so conprising 1-3

doubl e bongds Anehndie FhPUMEled HBhIHRIY] 6AY nadhthyl;
benzohet ergCyclic rin in

| conpr a phenyl ring.fused .
Lo & 5. 6 montforem! 18 Vel Brrocy Pt IR s gYeog fing which
optionalliedoBipAsds QBdoubd@peident | y sel ected from 0, N and S,

and optionall | so, haying 1-2. b in . dentl
addi t1 on t & (HECaBTBrET éeotenrgcy(%?g?ﬂ%%%geldmﬁwgez%a%&rlf‘%eé’fq ety
selectedfhﬂﬂll? K&y, g andGN ((B\i)élagatc?pdaiglylalsge CoTOPIPIE] 1031@9& lp h;_a@ﬁ 2@ Z garBonyl
W : 3R the i 18 whEhA IR hitARReH ik ¥ carbon atom;
gmmPA§§g§{§§g§gﬂﬁﬁr% %ﬁgkghbs?i?ugﬁﬁmggoups independéntry
and selected fromRa; 30 Each Ra is independently sel ected

fromthe g gum&@&ﬁt&&d 88 R cofepristfy aaghksyy! ring GRed¥o a 5-6-membered

et g iy T e P QU R SRR A0ty s
having Bb Kewbid bond OGR adafticalti aylbyble €088 00Be ysed plzenidyring) wherein the point of

opt | | Ly havi,n -3.do Y = 1- C6al kyl ,
atachmSRct 43l e PRV Pl PP SRR R o o
- CO2C1- CBal kyl , - C(=0) SC1-C6al kyl, -NR3R4, 35
C(=0 z = &Bis@ldof! . - NR3C(=0) NR3R4,
-S(0) %.E{%é“é%@%m? é?%ﬁ%mﬁ‘* 4,10,200 /014357
PCT/ US2005 /(82 a5 gmatioyrgseleysiNeemmphenyand gaptylon - - nop,
and a 5- 6- neyThemesl1 ek fkay @ l5iTomémbegediauiartgnatie dycloalkyl ring, which
) heteroatonz [ qggﬁndently selected fromN, S, and O,
optionally ComSEHT- 89%#% ng optionally al so conprising a
carbonyl  dtyup-6anemtmpddibetesicyofic ailg baviegrh# hetpregtoms Zidependently
uble cbgnds. nyher.si . isifid 1- a3 drbonyl
stectof BV NG 8y G118 NS Bpl AR Mol L3 RORALord it cibony
group; at om wherein said heterocyclic ring is optionally 5
substi t ut eCtdy\’iatbgnz%héerﬁé%@%glﬂi%@&flpﬁﬁfn@%ﬁxﬁeﬂWﬁﬁ@ﬁ@dﬁﬁb|5}6-membered
- C1- a

sel ected from hal ogen, | .. and - OCL- .
heterocyclic ring having 1-2 heteroafoms independently selec}{edf from El), N, an]d S(,:g’nd optionally also

having 1-2 double bonds (in addition to the double bond of the fused phenyl ring); and
(e) a-C3-Cg cycloalkyl ring optionally having 1-3 double bonds;
wherein A3 and A2 are each optionally substituted with 1-5 substituent groups

independently selected from R&;

Each R2 is independently selected from the group consisting of -C1-Cg alkyl, -C2-Cg
alkenyl, -C2-Cg alkynyl, -C3-Cg cycloalkyl optionally having 1-3 double bonds, -OCj-Cgalkyl, -OC2-Cg
alkenyl, -OC-Cg alkynyl, -OC3-Cg cycloalkyl optionally having 1-3 double bonds, -C(=0)C1-Cgalkyl,
-C(=0)C3-Cg cycloalkyl, -C(=0)H, -CO2H, -CO2C]-Cealkyl, -C(=0)SC1-Cealkyl, -NR3R4, -
C(=0)NR3R4, -NR3C(=0)0C]-Cgalkyl, -NR3C(=0)NR3R4, -5(0)xC1-Cé alkyl, -S(O)yNR3R4,

4
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al kyl, wherein -Cl1-C3 al kyl and -COCl-C3 al kyl are

optionally substituted with 1-7 hal ogens; wherein for
woanpou#sds i n which Ra is selected fromthe greapus2005/023546

consi sting of -Cl-C6 alkyl, -C2-C6 al kenyl, -C2-C6

al kynyl, -C3-C8 cycl oal kyl optionally having 1-3

doubl e bonds, -0OCl- C6al kyl, -0OC2-C6 al kenyl, -0OC2-C6

al kynyl, -0OC3-C8 cycloalkyl optionally having 1-3

doubl e bonds 10 -C(=0) C1-Cbal kyl, -C(=0) C3-C8

NR%((&%&% C?h %}d%f Q%C&ng%%d l%SL dmergté 9 ngﬁj ﬂ‘&% havmg 1-4 heteroatoms

independ¥tly mtddyromM$ |aﬁmoemdf1netemcyclib5mga>p@<g@ﬂs alampnnmlsmg a carbonyl
group arglpoghonaﬁ?f n% e@on’? 1s1 Libsséo F} togrgdav\d?'ltiet?enlﬂé SHPS dtt%éi)ﬁﬁb‘h‘aﬁ said

ecte
heterocychkg rmg\ﬂézg‘tﬁzhttac(}@gl r1ng @,cgg)og ylemoahgesin s:@é @t@rﬁ@[cﬂly r1ﬁ&;‘;|oHtgonally
subsututlad 3md th@snh@ﬁdgﬁom chdepdnidamnglstiyotadiinrt hilogeed-CaG3nlkiyl B5d -OC1-C3

alkyl, w rft%lpl g(%_ éé ﬁ!% oaag &ggg“@%@k 0 Qf)rlalglrgﬁé%ﬁ/ust 3 Stﬁ% % z;ﬂé ggens,t h

1- 2 1%hetingtr dompoindg inowish Rﬁm@n@éﬁpmyh%@pmastmg@ﬁwcl Ce

alkyl, %Cg%al%iﬁsd‘% %1&12% @g%ggﬁ A((}a‘ﬂ%h B4t dﬁ){l'ly m&gqtzﬁddume bonds, -OC] -

optlona stltute

CealkylwiQGe- ij, eglganmlan@ggﬁg alkyrgf)l -Oceriy ©v¢ ﬁz) kyl e(mqua V1n§d63 dc{uIbSe bonds,
-C(_O)cf@é’zﬁlﬂcé doirk- OMHK&Balk}ﬂ Qbj @ Pedalkyl, SORSHSE LCedkyM NIR3C( 0)0Cy-

hal ogens:

Ce alkyla ﬁ&d YQEL1 C‘@_ﬁkyl R 1tF ggtlopef].%l\” u%stlt’gggl Wéﬂqﬁgl% hBIOéen&fnd is optlonally also
subsutul.%h Al 1- y@ﬁbaﬁuéaa oapss &ﬂd%mmbleaad fromt (Ap-GHABBION, (m NR3R4, (d)
-C3-Cg g{f;g%afliyil(eﬁnoaal?m k{aﬁmi 1%6 Iboﬁ/élh lcu?c{]o t1§n@%h&ﬂﬁﬁédﬁ1ﬂ?pﬁ halogens, (e)

ogens here are no
-0C}-CatlhgopRaalypwbititnted sith 4-Hrlogensiand wmoeﬁlmésq sybstigptedoyigyl-2

subst1tu£1§t?1]8 E}%&&&@ﬁ&lnh?’ Lelectegﬁ?on%@f & E]]ld/lz, (fy -@é%. @C}%ldﬁhk@lydptlonally

optiona
having b3 dgeble ppnigang qg]aor@lly Euhsgtug,ﬁ wltﬁtleléé]aﬁ)g?rgrﬁgé %2 g@ é‘}e =0)CH3, and
1) CO&l &4al81 ngch Ys dpﬁoﬂall@ ubdtitutsd vamd -Féel@gess; each

I g( e%)e eg%pré'rl gtcv%}%g Bflr %g@d %gl CEE?I &yg ’C( O R2 is A2, and A2
is phenylGlhidBShagh In;blsutuasnt &Rk lin tha dipasides wihsrempii% iprl - 96a1ky1 Whlch is optionally
substltu[tng?#bl( {wglt l@? aﬁ% E%’én‘t q%% h(%laer a su u?e%&%% éﬁn%@ﬁ%ﬁaqg (sjf:lected
from -CHH-COgpdky]. -Qﬁgﬂma}kenyl,c (aql]fwayl pngl QﬁﬁTQ&ﬁpyoylkyl opt1ona11y having 1-3
double BY tituted with 1-11 hal ogens. 35 DETAI LED

CRI PTION OF THE I NVENTION 5 WD 2006/ 014357
PCT/ USRi§0%f 823546 Many of conpounds of this invention

have 3?§5ﬁﬂﬁ%Hnﬁnho4accordance with Formula |a,
witt bel ow, or a pharmaceutically acceptable salt
ther ed?lso 1 or

yis1lor2;

R3 and R4 are each independently selected from H, -C1-C5 alkyl, -C(=0)C1-Cs alkyl
and -S(0)yC1-Cs alkyl, wherein -C1-C5 alkyl in all instances is optionally substituted with 1-11

halogens; and

RS is selected from the group consisting of H, -OH, -C1-C5 alkyl, and halogen, wherein
-C1-Cs alkyl is optionally substituted with 1-11 halogens.

DETAILED DESCRIPTION OF THE INVENTION

5



(RA)P/ A3 (R2C, N Z x 1 Y-CR5 (Y(R2)n A21la 5
Many conpounds of the invention have the structure of
weoéanmwwiasib, or a pharnaceutical ly accept abl ePeaius2005/023546

thereof: A2 (R)2C, NZ~x | I Y-CRS A3 (Ra)p 1b

10 Many ot her conpounds have the structure of Fornul a

Ic or a pharnmaceutically acceptable salt thereof:

(RA)P A3S R (R2CN Z-C(C(R2)nA2 Y-CRSR Ic 15
Still other compounds of the invention have a

structure quf&f%% é\ﬂﬁ@oﬂ%ﬂ}s fhvERIdNWae d dructufin accordance with
phar maceuti ca table salt thereo 6V\D

acce
FormulaJg(e]ts1 4337, CP’@'P%@SIZWE%IZ seeppiavle el 5%%0

(R) 2Q\ N, Z- X
ay L o
(R)P ! /A3

(R) ZC\ N PrAN X
\ !
Y—C- R°
(C(R)n
A2
la
5
Many compounds of the invention have the structure of Formula Ib,ora
pharmaceutically acceptable salt thereof:
pl‘2
R)»C -
\ /
Y —C—R®
A
ay — ‘
(Ro5 g |
Ib
10 Many other compounds have the structure of Formula Ic or a pharmaceutically
acceptable salt thereof:
ay o
R A o
R)2C.. .Z Fl{
(Rle \r\( "= (C(R))nA?
Y—C- R®
R
Ic

15 Still other compounds of the invention have a structure in accordance with Formula Id,

or a pharmaceutically acceptable salt thereof:
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A2(C(R2)n-C-C- RS RRId In many of the conpounds
of Formula |, la, Ib, Ic and Id, and pharmaceutically
weacowpiatsie salts thereof, 5 A3 is phenyl, whi eaTius2005/023546
optionally substituted with 1-4 substituent groups Ra,
wherein Ra is independently selected from-Cl-C5
al kyl, -OCl-C3al kyl, -CO2Ci-C3al kyl, -CO2H, hal ogen
-NR3R4, -C(=0)Cl-C3alkyl, -C(=OH, -C(=0 NR3R4,
-SCl-C3 al kyl, -C2-C3 al kenyl, -CN, -NO, and 1, 2, 4-
oxadi azol yl, wherein -CL: al kyl and -C1-C5 al kyl in
all occurrences is O@P)ﬁhally substltuted with 1-6
substituents |ndependent s#ected from1-5 hal ogens

and one -OH group; and -C2-C3 alkenyl is 10 optionally
substituted with 1-3 hal ﬂxw many of the
conmpounds of Fornul a L, la, “b and 1d, and

phar maceutical | y acdeﬁﬂ%hhecsaptshthereof A2 is

sel ected fromthe group consmﬁtnng of phenyl,
cyclohexyl, and a heterocyclic 5-6 menbered ring
conprising 1-2 heteroatons i ndébendently sel ected from
0, N S and -N(O- and 15 optionally also conprising

1- 3 doubl e bond wh ti bst i t

e
acceptablé 8dRs tielecf4 al kyI -OC1-C3 al kyl, -

-S(9 L | kyd a w erein Ra

) N(RB)C?{% %nﬁel c&és ogris rfaﬁ)% EU%%U@ %}%ﬁfb éﬁg ?_PPS R hy 3R4
is mdeppgdep@ys;electegl'ﬁl@fngﬁm (oplkyl - kglga Céﬁg,%kyl alogen -NR9R#,
-C(=O)@?~C§§ﬁ§flk—@@¥(b)H UC(abI)NRm G ES3 AlBylONbi@ywlenyl, -CN, -NO2, and 1,2,4-

oxadlaZfSDUbSt Lot %ﬁég aglfyl f“zflr ﬁ‘ﬂ”ta%l 111\,6?1160\%“0%]63}:3%6 prtlgr\l/z{l%'_&gsﬁéted with 1-6

substituesits n(dﬁiae@)lently BelesedXeond]-5 amldgdhﬁ andsongh@Hygrqupt #ndnCp68 alkenyl 18

number of 3% S on A2 that are selected from
cmhmwﬂtﬁﬁmwgﬁﬁwg 1%§mgp . In many of the conpounds of
For mu |Iﬁ1ﬂany bfathe ctdmpohms ofiRatminth, I, lanidh, Johvand i @edipliacmiceytically
t?% SRt salts thereof, R3 and R4 are each
accepta 5%% %éntly selected fromH and -Cl-C3 a
many of? ishdeatahioouthd stoup cPsising &f plhenﬂl,aeyclplwxylf@ld adgtgrocyclic 5-6

membel'eq’rmgggl% fﬁéﬂérbﬁ@rhg Mdepgﬁ_ﬁeﬁﬁﬁ ?eﬁ’éc@z@ |f1%n§@|N SS ﬁrlHP»NﬁDf and
S ub groups of Oi,l l]ﬁ) bstit ¢

optionzlsielse e@mlglsmalrmlé@tb%dél MpIRE A SRIBALL Ut L substituen

groups AldepemdehtiWer120a6I Gl 435074 RIGT/ 083 6CH1R2 3518, -(RY -S(0)xC1-C3 alkyl,

-NHS(0)C1-C3 alkyl, -NR3R4, NR3C(=0)R4, -C-C3 alkenyl, -C(=0)NR3R4, halogen, and pyridyl,

wherein C1-C3 alkyl, C1-C4 alkyl, and C2-C3alkenyl in all instances is optionally substituted with 1-3

halogens, with the proviso that for compounds of formula Ia, when X and Y are CHp, Z is -(C=0)-, n is

0, and A2 is phenyl, then the number of R, groups on A2 that are selected from -OC1-C3alkyl is O or 1.
In many of the c;)mpounds of Formula I, Ia, Ib, Ic, and Id, and pharmaceutically

acceptable salts thereof,
R3 and R4 are each independently selected from H and -C1-C3 alkyl.

In many of the compounds of Formula I, Ia, Ib, Ic, and 1d, and pharmaceutically

acceptable salts thereof, p is 0-2.

In subgroups of compounds of Formula I, including pharmaceutically acceptable salts

thereof, Al is



A3 R8 Wherein R7 and R8 are each independently

sel ected fromthe group consisting of H  hal ogen,
woRRBR44357 C1- C3 al kyl, -0OC1-C3 al kyl, -CN, - NOBCTAIS2005/023546

pyridyl, wherein C1-C3 alkyl in all 5 instances is

optionally substituted with 1-3 hal ogens. In

sub- groups of the conpounds of formula I, A2 is

sel ected fromthe group consisting of phenyl,

pyridyl, and cycl ohexyl, wherein A2 is optionally

substituted with 1-2 squtltuents I ndependent |y

selected from-Cl-C4 alk - Od-C4 al kyl, -NO2, -CN
and hal ogen, wherein Cl¢&4atkyl in all uses is 10
optionally substituted wWifh -3 hal ogens, with the

provi so that for conpoun i formula I'a, when X and
Y are CH2, Zis -(C=0O-,g8nd A2 is phenyl, then the
nunber of Ra groups on A2 that are selected from
- OC1- C4al kyl optionally substituted with 1-3 hal ogens
IS 0 @hedein RN aml l4re Sath@Hdeptpdenti2elb@edoiptrn Gratdup consisting of H,
t T edgu P RiKyYin all
halogeny gq% ic{tu egﬁf%gom P&é e%r?sﬂ1lﬂg d:N F<y|d(%]|3HQ§y1 hagae V\Eg?’ei r}{
5  instances GlopGdnadlly kyHstitugedoyithi 1931hd1d>gjtns 15 subst i tut ed WI th 1-3
hal ogens. I n many enbodi ments of the invention, as
descri bed above, including pharnac tical

acceplmiybesraimp pgthe ogmpaundsof fagmulg 1, 4 15\9@11%(}1%{ tiliorﬁt;he igLoup consisting of
phenyl, % taﬁ‘&j C}fc[dBQ%}JTL wﬁé?én@ge it optib¥RBRGubstittid Gdthal Kyubstituents independently
Wr 1|<ﬁ4 %{Hﬁ relos a%alk '}'0%0 %‘N RYd l:lal(ﬂ%gen, Feﬁr?@ c?%n(ﬁin all uses is

S’ opt I'ona st |tu ed wt
10 optionafly shbbahie@eins 1 3afatbge1%5wﬁ18thb prosab gut Bod cémpnmdsné fgymulagda, when X and
Y are C‘f‘%&s d—@ %d 'AZ 191%69916@1611 thEhBmber 6FR, grob¥edh, A%dagt are selected from
I'n

referred enmbadi ments of this
-OC1-G4piedrpptienally ﬂé’s‘il@ eﬁ I"Vétﬁ)lﬁ hajgeenss Y € Substituted with

éls S Li{?étth sdfs 1§ps' ﬁ G&{ﬁﬁ L%stﬁ@ﬂe@ Gv'itﬁd -7 duBdlituent groups

indepergigg g Lo Ko4pdiat e Sl T s cpllo®

15 subst1tu'te%v@ﬁ5l3h§&@hg'l3 -S(O)ZCH3 and C(.O)NR3R4 wher ei n
C4al kyl ~and -QOd - C4al kyl are optionally

substltuted with 1-5 F substituents and optionally
al so ghlpahy émbeiinemitt ¢f thedmentgom egdes@ed above, including pharmaceutically

selecte

acceptable salts,

20 Alis

Wherein R7 is selected from H, halogen, -NR3R4, -C1-C3 alkyl, -OC1-C3 alkyl, -CN, -
NO37, and pyridyl, wherein C1-C3 alkyl in all instances is optionally substituted with 1-3 halogens; and

25
R8 is selected from the group consisting of H, halogen, -CH3, -CF3, -OCH3, and -OCFs3.

In many preferred embodiments of this invention, A3 is phenyl, which is substituted with
1-3 substituents independently selected from C1-C4alkyl, OC1-C4alkyl, -CN, CL F, -C(=0) CHs3, -

8
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I n other enbodi ments, A3 is phenyl which is optionally
substituted with 1-3 substituents 5 independently
woeebmoiesd7from t he group consisting of C, F, PCrAS4005/023546
al kyl, and -OCl -C4 al kyl, wherein -Cl-C4 al kyl and
-OCl-C4 alkyl are optionally substituted with 1-5 F. A
preferred subgroup of conpounds has Fornula |e,
includi ng pharmaceutically acceptable salts thereof B
(R2CNZ-x HCCHRL R2 le 10 In conpounds of

_copt O a IsSgel f Q4D i4S 1| Cyalkyl
cr=cuGEBMT TS TR L SRpCHls SQILCHE o TURORRIR G g Carts
and -OCH H@eikyree eptiongilycobrsitused with bf Fsagsdtgpots and agiieyadly alsg ggpstituted with

-C&EP-RQ)-, wherein RO is selected fromthe group
one SIO®o ST sting of H, -CN, and d-Csal kyl o tionally ,
subst Tit athes dmbpdients, A8 is pigniariehen sptiomglersupstityed with 1-3 substituents
independdhdl§ PAQERAT Iy the Qﬂolﬁﬁ E(?ﬁisﬁl::ig%ﬂ(ﬂm -Q1-Cy plkgoagli —@C{l-rﬁg aﬂdy}t, Mherein
ngd - ; is.selecte (e} e.qr consisting o
-C1-C4 %Fﬁéﬂfg%;g%@r‘ aie PPiapn éé“btsﬁgﬁegt"?%é%ﬁ?e: 20 (Rb)q Ra
) 11 Rl fr&fes&ll br66h Sficompbings gis Popmioksinslbding piofmideutically
- - al kyl, and -(C(R)2)nA2, wherein -Cl1-CS al kyl is
acceptable S ISFA%) " substituted with 1-11 hal ogens; 25 9 WO
2006/ 014357 PCT/ US2005/ 023546 R2 is selected fromthe
group consi sting of H, E)[q%.l-CS al kyl, A, and
-(C(R) 2) nA2, wherein 1&; CBa&kyl is optionally
substituted with 1-11 h§F6 gns;X Wherei n one of B and
R2 is Al; and one of B, R ,\ an ﬁﬁ is A2 or
-((R) 2)nA2; so 5 that BneCcolpolnd of Formula le
conpri ses one group Al and Eme group A2; A2 is
sel ected fromthe group conSisting of phenyl,
cycl ohexyl, and pyridyl, wherdfn A2 is optionally
substituted with 1-2 substituent groups independently

.S el eCt[\?gorrflprogrrl]asl?)? ko%ﬁﬂ’le,?&%’s%ct&f M the group consisting of -O-, -NH-,
-N(C1-Csalkyl)- and -(CH2)-;

7 is selected from the group consisting of -C(=0)- , -S(0)2-~, and -C(=N-R9)-, wherein
R9 is selected from the group consisting of H, -CN, and C1-Csalkyl optionally substituted with 1-11

halogens;

Each R is independently selected from the group consisting of H and -CH3;

B is selected from the group consisting of Al and A2, wherein Al has the structure:

=
- R
X
Gan
g

R1 is selected from the group consisting of H, -C1-C5 alkyl, and -(C(R)2)nAZ, wherein
-C1-Csalkyl is optionally substituted with 1-11 halogens;
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and -CN, wherein -Cl1-C4 alkyl is optionally

substituted with 1-3 hal ogens; 10 Each Ra is
wonadepesdent | y sel ected fromthe group consi st Pag/uUs005/023546

-Cl-C3 al kyl and hal ogen, wherein -d-C3 alkyl is

optionall'y substituted with 1-3 hal ogens; Each Rb is

i ndependently selected fromthe group consisting of

d, F, -C1l-C4 alkyl, and 15 -OC1-C4 al kyl, wherein

0%04 al kyl and -QOCl1-C4 al kyl are optionally

subst |4 ut ' - X B gt 2
~from B % ;.Sglgﬁ%ﬁ ﬁgb ?*??%‘E“%ﬁ%’t‘%%‘@g 0]fOllEI’o %10(%5EI nl&%%nstﬂgs g(ggszg?A ’

whereinc@rpoukd s dnsionatly selshwipdavithel-1 Inllaggrs; conpounds of
formula If, Ig, and Ih, and pharmaceutically

acceptabl e salts thereof: .R),3CQ\
¢ O B Rb T sbbBrOL RS ED RSO 0L bIREke™ 50
that the gé%noﬂou%c( %%F\;Ig))ggmla %ﬂé%%n%f%% &@ Ei‘dﬁ‘p B lian§ Bnd GougrZ;Ra) p 19 ,

A2 is selected from the group consisting of phenyl, cyclohexyl, and pyridyl, wherein A2
is optionally substituted with 1-2 substituent groups independently selected from halogen, -C1-C4 alkyl,

and -CN, wherein -C1-C4 alkyl is optionally substituted with 1-3 halogens;

Each R2 js independently selected from the group consisting of -C1-C3 alkyl and
halogen, wherein -C1-C3 alkyl is optionally substituted with 1-3 halogens;

Each Rb is independently selected from the group consisting of Cl, F, -C1-C4 alkyl, and
-0C1-C4 alkyl, wherein -C1-C4 alkyl and -OC1-C4 alkyl are optionally substituted with 1-5 F;

nisQorl;

p is an integer from 0-2; and

q is an integer from 0-3.

Subsets of compounds having formula Ie include compounds of formula If, Ig, and Th,

and pharmaceutically acceptable salts thereof:

B
J\p
b ! = 7
(R )q_i'/
R)-C
( )2 \N/Z\X
Vo
H-C—CI—H
iy

If

10
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N XA2(C(R2)n-~~ -CH HR2 1Ih In the conpounds of
formula If, Ig, and Ih, RL and R2 are each
wonadepesdent |y selected fromH and - Cl- C5 al kpCT/US2005/023546
wherein -C-CS alkyl is optionally substituted with
1-11 hal ogens. 10 In subsets of the conmpounds
descri bed above, A2 may be selected fromthe group
consi sting of phenyl, cyclohexyl, and pyridyl, wherein
A2 is optionally substituted with 1-2 substituent
groups i ndependently se|jected from hal ogen, -CH3 -CF3,
and -CN. In subsets of fhe conpounds described above,
each Ra independentlygj,g seyected fromthe group
consi sting of -CF3 and CIN"15%In subsets of the
conmpounds descri bed aboN§A3§_ i.s i ndependentl|y
sel ected from the group cpnsisting%o@PhC1-C3 al kyl ,
-OCH3, and F. In subsets o' ounds descri bed
above, RI and R2 are each ingependently selected from
t he group consisting of G -Cl-C2 alkyl. In subsets
of the compounds described ‘Bbaye, X is se%&pted from
-0-, -NH, -N(CH3)-, 20 and -CH2-. In subsets of the
conmpounds descri bed above, Z is selected fromthe
group consisting of -C(=0-, -S(0)2-, and -C(=N-CN) -
I n subsets of the conpounds descri bed above, nis 0 or
1. 11 WD 2006/ 014357 PCT/ US2005/ 023546 | n subsets of
t he conpounds descri bed above, p is |I. In subsets of
t he conpounds descri bed aboyexq is 2 or 3. A subset
of conpounds defined previousl <83ﬁprises conpounds
having forrmula Ii, QQJ_ hafmaceuti cal |y acceptabl e
q

salts thereof: (Rb) L/Qm§30~ NRL O
\N/Z\f
AZ(C(R)n~C —G —H
H R2

lh

>

Tn the compounds of formula If, Ig, and Ih, R1 and R2 are each independently selected
from H and -C1-C5 alkyl, wherein -C1-C5 alkyl is optionally substituted with 1-11 halogens.

In subsets of the compounds described above, A2 may be selected from the group
consisting of phenyl, cyclohexyl, and pyridyl, wherein AZ2 is optionally substituted with 1-2 substituent
groups independently selected from halogen, -CH3 -CF3 and -CN.

In subsets of the compounds described above, each Ra independently is selected from the
group consisting of -CF3 and Cl.

In subsets of the compounds described above, each RD is independently selected from
the group consisting of -C1-C3 alkyl, -OCH3, and F.

In subsets of the compounds described above, Rl and R are each independently
selected from the group consisting of H and -C1-Cp alkyl.

In subsets of the compounds described above, X is selected from -O-, -NH-, -N(CH3)-,
and -CHp- .

In subsets of the compounds described above, Z is selected from the group consisting of
-C(=0)-, -S(0)2-, and -C(=N-CN)-.

In subsets of the compounds described above, nis O or 1.

11
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(Re)t i Informula li, R7 is selected fromthe group
consisting of d and -CF3; Rc is selected fromthe

warespi1esnsi sting of hal ogen, -CH3 -CF3, and - eNr/uam®s/023546

10t is an integer fromO0-2. Qther groups are as
defined previously. A subset of conpounds defined
previ ously conprises conpounds having fornmula |j, or a
pharmaceutically acceptabl e acceptable salt thereof,
wherein: (Rt ONRL OR b\ \ 7 (Rqlj 15 1In

for m"inasuibéets o%?he' c%mﬁ&ln@§@é§&ﬂi‘eﬂ @pBveheisgr oup consi sting
of d_and - ; RCis selects fron1 he gr oup

conS|§FWH§md#ﬂﬁéP6@@HIS e HRATeN, and t is

an |nteger fromO-2. O her groups are as defined

Brefe Y:ﬁ %%go&c&gmpoqnéogggg& ?r%\%\z\#%cymgﬁge%%gé?&%?éﬁavmg formula Ii, and

mmnmmaﬁuhyywmmadﬂsy$aﬂmﬁafed carbon chains which may be

| i near or branched or conblnaUR@Qs 5 thereof, unless
the carbon chain is defined gtherwi se. O her groups
having the prefix "al k", sugh @§s al koxy and al kanoyl
al so may be linear or F =" or conbi nati ons

t hereof, unless the cat boy chain is defined

ot her wi se. Exanpl es Rf groups i nclude nethyl,

et hyl, propyl, |sopropkaTbN |+ sec- and tert-butyl,
pentyl, hexyl, heptyl, (¥ nonyl, and the I|ike.
"Alkylene" groups are alk roups that are

di functional rather than nongfunctional. For 10
exanpl e, nethyl is an al kyl @nd nethyl ene
(-CH2-) is the correspondi ng al kyl ene group. "Al kenyl ™
means carbon chains which contiain at |east one

car bon-car bon doubl e bond, and which nmay be Ilinear or

branched or conbi nati ons thereof. Exanples of al kenyl
i ncl udefopinplp L, R4 jig sylected from the group consisting of Cl and -CF3;

RC is selected from the group consisting of halogen, -CH3 -CF3 and -CN; and

t is an integer from 0-2. Other groups are as defined previously.

A subset of compounds defined previously comprises compounds having formula Ij, or a

pharmaceutically acceptable acceptable salt thereof, wherein:
(R

(R")q

In formula B, R7 is selected from the group consisting of Cl and -CF3
RC is selected from the group consisting of halogen, -CH3 -CF3 ,and -CN; and

t is an integer from 0-2. Other groups are as defined previously.

12
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I sopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl,

2-butenyl, 2-nethyl-2-butenyl, and the Iike. "Al kynyl"
worerd1¢:ar bon chai ns which contain at | east oneCT/US2005/023546

carbon-carbon triple bond, 15 and which may be |inear

or branched or conbi nations thereof. Exanples of

al kynyl include ethynyl, propargyl,

3-nmethyl -1 -pentynyl, 2-heptynyl and the I|ike.

"Cycl oal kyl" neans a saturated carbocyclic ring having

from3 to 8 carbon atons, unless otherw se stated

(e.g., cycloal kyl may be defined as having one or nore
Definitignsyb| e bonds). The termal so includes a cycl oal kyl

ri ng fmsdequawﬁaﬁyCHQCG&b Exanples of cycl oal kyl

i ncl ugde . cycl opro c
cycl o h[g]ﬁ']y Fneargsﬁag%/aﬁééi ﬁa%gg)éhal C oa’ﬁ?’ b%X%!@aqt&?ﬁ%hched or combinations
thereof, nalassahedetion «:halmrshkeﬁgﬂdl dtlerwisé. rgthéraardupsy hm tb‘F Prﬁf}]ﬁ 1k", such as

alkoxy agﬁ lﬂﬁ('afqg 5 Lg ﬁla% @M{Aa ox(lﬂﬂ{éh B ¥bShRaton¥heR ot §81EssttR carbon chain is

a su tuent or group I n a structure nean d
defined gthamyviese Fahmplesnt a&ybgeupsen%@ﬁwaﬁ}wa eyl REpPEhIspIFaPY; B, sec- an

tert-butﬁffen@r 9@5@11 Ihsp@necty\zhh&lyl gahthaliks only carbon ri ng

SO I r
t h at Al kf/ lﬁgf‘e d;r?qps ére@?ﬂ gg]lqga{iat &t dﬁjé?célf)gag rdher %1% g10%081n&10na1 For
exampldPmefhgl i llS eulalkgreydupand methylean QCHM i theamewpdm phlgﬁyqle greup.

genera 11(%ny21 he aarxrlts)%%rhgr} c%fa{%r (N%gh @51%%111 Q{I pone ca%@xgcarb&l double bond,

1-et hy am nopropyl ) carbodi I m
and whith-letlgb@]@l}e@ﬂ gr|brdnchedenr e@rgbjy@j%gs thergefd Bxpapley Qf@y@pylénclude vinyl, allyl,

ISOPIOP%%H cny § WhtehyOhegtdlt 13kdpényd @-Mft@fy?d rﬂirthyl-@rb@féﬁilll &Jnd5h65hke

ring contalnlng 1-4 eteroqlﬁ g u §t> d,
sel ect éHWPXIOPPPNS caybamehams whiphgeuain gt Jgast We Cé“ AR 8“ By don
and whlcﬁﬁﬁi BOBRRF QLYMkcRed dre@mamhstharepm @xynples ofglifyugleocltde echynyl,

red heter havi ng 1-2
ProngHESé?ngﬁn;Fgﬁﬁmy iﬁ@ﬁhe& ch\ﬁﬁng 1@(90 N, or S, where the
het ero Cyﬂballcyl Fineegs megtued sabtunyeﬁoaﬁlgd]avingj frgmﬁljp Stcarfjon atoms, unless
otherw1§e Eﬂgﬂl ﬁ f 4 lﬂgr? %Huf 99 heq} 8&) gs']ﬁglfng b or more %Oélkle bonds). The term also

an an I ne.

includegli p}@&fpﬂ@blyﬂgeﬁlWIt@m arel grousa By giaples @fﬁwl%]@é H?Ci‘{ﬁls PY%@ropyl

lopnfth QULIDR X yIPERITnER IR thOkleN eCyclPkenyiOBEansiaSion-aromatic carbocyclic
cyclopfl} 3rox§/‘ DERIHERY SR Oy SentHlin
rmghﬂmEﬂM@SQG®5ﬁbﬂ§5kﬁlS"IPAC' is isopropyl acetate. "Me"

repr eSeamis (aHEt thllene”) Wﬁerflfsed)toal&%dmbe a kubstituent or group in a structure means

a monoF}zf;ﬁl}ﬁ %%&Et Bé r?%ogﬁ& %1 ) ﬁ}e rlIthe zurI rorrHa?é: :%ggxg;ﬁéht doﬁﬂms ofliy carbon ring
atoms. €lfhe cMpa'siy] aah alpe wdhcd amayyhgrcpqpnhpg istfhsed &@a ¢ygboalkyl or heterocycle.

Preferr!ec{]‘gl )ﬁé;l,l a?sgéh(eﬁ})l ’an@\[{'zg)hfl\gf Ph@l%ﬁ §s éeﬂ&ﬁlﬁﬂh@ﬂl%&%}eférﬁ@tarmp

product which results,

d|rectE?xbﬂS1ﬁ@y¥%6%¢¥Eﬂw¥%%@@@HBFW§P¢HW>econplexatlon
or agorReAdyEaN, Ofneldicycle,” and “heterocyclic” means a fully or partially saturated or

aromatic 5-6 membered ring containing 1-4 heteroatoms independently selected from N, S and O, unless
otherwise stated.

“Benzoheterocycle” represents a phenyl ring fused to a 5-6-membered heterocyclic ring
having 1-2 heteroatoms, each of which is O, N, or S, where the heterocyclic ring may be saturated or
unsaturated. Examples include indole, benzofuran, 2,3-dihydrobenzofuran and quinoline.

"DIPEA" is diisopropylethylamine.

"Halogen" includes fluorine, chlorine, bromine and iodine.

"HOBT" is 1-Hydroxybenzotriazole.
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two or nore of the ingredients, or fromdissociation
of one or nore of the ingredients, or fromother types
woRote@actsi ons or interactions of one or nore oPCThS2005/023546
i ngredi ents. Accordingly, the pharmaceutica
conpositions of the present invention enconpass any
conposi tion nmade by adm xi ng a conpound of the 10
present invention and a pharmaceutically acceptable
carrier. The substituent "tetrazole" neans a
2H-t eyipREO|iQp¥dpySielakl t uent group and tautoners
thereof. Optical |soners - Diastereoners - CGeonetric
| somere” remasenismstyl 15 Conpounds of Fornmula | may

cont aiWeiaR® afineMMEOasyerhEhydrexybaariteer s and can t hus
occur %‘S [ apc%gqi%‘gsgﬁd&"regneéﬂagmz{yﬁeft{cgf c%lchpoﬁﬂlcglg ntended to encompass a

enant I Ic mX I'vi dual
product déragisigeignetis: inhdientsh gahthe |1W¢emr¢dz¢ntﬁs)sthﬁé%ﬁ1f? up ghe carrier, as well as
any pro&?@flh%ﬁﬂts aclnle %dn%&fgp bl ct)ﬁl[)fﬁ&1&1f cc;nli}ﬂ’exﬁﬁ’ém UBESgation of any

en structures are sh (gn h
two o e pbE WEIHGH. o EpFEER AT SROWGE REFC S BHEHEHH o5 from othr types

of reactidhd #Ghtkth&fon@bEondlod RoleldE kﬂédﬁgﬂedlﬁm M casrdidpgnthe piremsceutical
ot her_ di ast er.eoi soners |astere9gg

composECTTBHLT o S TP SR P R PB A BUE b g ompoundof the
present Bivéfios ﬁﬁbﬂﬁfaﬁnacbmttchmwacn@tabaﬂamem m xtures. Sone of the
c OrYpOli,ﬂe sugstecﬁ o l‘tgt?egoﬂe Fn%,%nﬁ a Ott E‘%i §gf‘sugétﬁlﬁénf‘érguydﬁfd%&omers

bonds, specl erw are neant to
mmeoflnclude both E and Z geonetric isoners. Sone of the

conmpounds described herein nmay exist as tautomers. An

exanple is a ketone and |ts enol forn1 known as
Optical fomaLse AHASEAMCE ¢ B 28985t aut omers as wel |

as m Uokﬁ’p@@nds 35Fdrﬁlﬂlhe @day adSI&alﬁ ﬂmfpﬁtﬁs axgimwietriz cewens euheks thus
of Fornmul a

occur asnrafeénaéeg mﬁ; foix %gsn tc,lgggg enantlo egn;aéa%g%egpig%é Hgst‘uﬁ&eanﬁ mdividual
diasteredinaist Ehepesoneyentioreis mlamt@mnsprel@n@l all $yeh [spreribiprpeefitlgiepmpounds

of Formwfal,]lI \%léﬁ‘éﬂuduﬁ dsI ne sh%(v‘h s't:‘erréb%fnén‘{i@zh Yepr&Qidtoh QTR Stefdehemical

npoun |ra centers may be synthesi zed
structurpyare tley @elslé@b bich g3 Wﬁtﬂ%@%ﬁ @the@lﬁ%er%ﬁtomw(wefﬁ diagereomers are

possibl§! zﬁlﬁtnhﬂgregﬁf @& bhBorAddadior rd&@@ﬁ*ﬁfnérs Qﬁclkdiﬁlg/\ﬂ’zlce?aﬂc mixtures.

g 8 P‘rp Io ?ﬁqégtolﬁgg @Pxﬁggggs %B%E’FQ] Eﬁ‘gla C?&?ﬂ}l 8§hglf3 ¥10uble bonds, and unless
specificdloiHRpkis) ﬁﬁrrﬁeaﬁtf t6 irRfde BYth Brant IZ@eNthls pemtma. The

Ia? g v Iésrd?u al gltg f)osu%?e cie?eﬁgb%cci: ggrelgu ng egps gllﬁ)zne?% ?(elﬁc?{arélﬁle is a
ketone 2fsl 1f:§ah015fom4 ldmrgmemnqla@vom@w Uszg@}wﬂ@@ ymppgnersisevelles mixtures
thereoflaféne?ll’:&gl%g#ﬁ LWedle h pcﬁlﬁ@secﬁt‘f%%lﬁa galts” refers to salts

rom phar maceutically acceptabl e non-tox

b ases ©@mmpeends §f Feramuladi h,ar@mg AR S as&nms}nﬁ SPIREs B1aY bg separated into
diasteredmbR Mnd@nters, and the like by methods well known in the art.

Alternatively, enantiomers and other compounds with chiral centers may be synthesized

by stereospecific synthesis using optically pure starting materials and/or reagents of known
configuration.

Some of the biphenyl and biaryl compounds herein are observed as mixtures of
atropisomers (rotamers) in the NMR spectra. The individual atropisomers as well as mixtures thereof are

encompassed with the compounds of this invention.

Salts
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or organic acids. Salts derived frominorganic bases
i ncl ude al um num amoni um cal cium copper, ferric,
wobentemug3s7| i t hi um magnesi um nmangani ¢ salts, PCT/US2005/023546

manganous, potassium sodium zinc, and the |like. 5

Particularly preferred are the ammoni um cal ci um

magnesi um potassium and sodiumsalts. Salts in the

solid formmay exist in nore than one crystal

structure, and may al so be in the form of hydrates.

Sal t sThégfh Vﬁﬂnﬁzfo&fﬂcﬂmﬁd'c[?@%l&slaﬁﬁ'réfyrs &Cﬁﬁpb@@hﬁ from

organi ¢ non-toxic bgses |nclud§msa ts Ofd? MBIY, s and inoreanic
Phaﬂnﬂ‘@%%‘éﬂlﬂ agegptable pop-todF Ppsss OF agils sl Img JREEqnIC fF QEEARIG RS 2nd nore
or organhm;ids dBag dastddriaint Mogaticbaskigelsdiatminunednmonimmesalcium, copper,

ferric, f oblfs I’H]I%H]ém rg%%ﬁl%rgr}rgangz?n?ces%%sé ffﬁ]%lpsagcggﬁ ﬁf Edfiglm SHe rhnﬂ%he like.

Particulgtiyogezytdirh Heamaewnam, ca¢iug] Igamyqugmm@ssmm, and sodium salts. Salts in the

solid fm%% % é){i’éf l1@ﬂbﬁ%%%ﬁ@?ﬂgstal%ﬁgétﬁ%t M R RESL Hﬁﬂ@form of hydrates Salts
nol am ne nedi am ne, N-ethyl h

derived Romtrhyinsipisieslly %@ptagle@é@mcwen-tw%@a% lﬁjé sl 03 P’f‘{ﬂ‘f‘ﬁéfesecondafy’

and tertﬁ%ﬁd'n%%r@u'ﬁﬁltutbd;ﬁﬂiﬁ&ﬂﬁél@dﬂlg&tmhm&cﬂﬁrmgﬁﬂ)wh@ﬁ bh@Aed, Dlic amines,
o] i ne

mor erazi ne eri anige resins,
and bas{gAGLAT DR I G o eipais BiFHe co e FRUFE IS
dlbenzytethymatediylhﬁam diehyldntihg) Q@mhmmnmthmobhﬁhwmnoedmol g¢thgmolamine,
ethylen%iéanune %‘Jset %‘o{%lﬂ)ﬁg A prfe?}nger?n%e glﬁca%lﬁi EoshiaME! %étﬁﬁle' S

naceutlca
hydrabaagize ppabpﬂammn-lysa)@s metanlgmsanun% enqumoﬁ@e Pieiganh .Pa)eaﬁlae polyamine
resins, OGR! ﬁurﬁ@é %obr@ﬂﬁl@ REthAfmind Gl @ylamR! triropylamine, tromethamine, and
enzenesul foni c, benzoic, camphorsulfonic, citric,
the likeet hanesul foni ¢, fumaric, gluconic, glutanec,
hydr obwrdii the cdiﬁ{)dﬁrﬁlc‘df kl@rp'r@;enti isehtidndn basic, balts tiag e prepaédfrom
pharmaﬁélHﬁaﬁlg aCﬁgwE%tnﬂ%h xtc ac 6I(rl) rllggfgasnd% %ﬂd %a%c ac1d$ Such acids include
acetic, iefdnagulfonichehmlia) eamxﬂmtsbﬁmlaa cam,dthama@lfctn&pe fumagie, ghg:@mc glutamic,
hydrob: Rk d hgc#%)&ﬁclr% RLEHLRENESicAh et ! htc! maﬂ?%ﬁcr %ﬁﬁﬁ@sﬁlfomc mucic, nitric,
% dr oric el’c, phosphoric, sulfuric,
pamowtmmtoahen@, pl@eph@gc spacinjg, FRLTUsis, RSy m%%e%u}famc a%i‘é apd thy like.
Pa:rt1cuf3ﬁfr fa‘feﬁarreﬁ %fe%‘itﬁ@ Ch?&rotn%nﬁd" By dz SRR Nl Blei0f phb&hbrid, Sulturia] d tartaric
meant to also incClude the pharmaceutically acceptabl e
acids. gglts. 25 Metabolites - Prodrugs Therapeutically

aCt i vat wal maeldétesd thihanted lecinetfalendes teethe tdrapreadswof Eormula I are
t.hi.n

aimed invention, are
Hmamigﬁ 8"@%ﬁ5gﬁﬁﬁgmggafﬁ&§gﬁf ggsgkventlon Pr odr ugs,
whi ch are conpounds that are converted to the clained

thb&@gpg#&gﬁﬁas they are being adm ni stered to a patlent

t hey have been adm nistered to a él .
are al E@rquwé@h@qu)met@lmlges, WheEs e Bﬁtabglﬁeswp qlsie vp% 1 within the

scope o@?(MﬂﬁQ@mQéntlBﬁ] QreCdido c@ﬁlbodnﬂkl enthé Qltredt 1ﬁvemﬁ61e I’Rrodrugs which are
i nhi bitors of are therefore
compopda 4} g a1 SBsIB e SEITATETERG: PROTS GP DS (il s pent o
after theyhivBibb@r Ainixist&ET 1.2 fatient aspast confpottde opthsgevention.
i nvention provides a nethod for treating or reducing
the risk of
Utilities

Compounds of the current invention are potent inhibitors of CETP. They are therefore
useful in treating diseases and conditions that are treated by inhibitors of CETP.
One aspect of the present invention provides a method for treating or reducing the risk of

developing a disease or condition that may be treated or prevented by inhibition of CETP by

15



10

15

20

25

30

35 devel oping a disease or condition that may be
treated or prevented by inhibition of CETP by 15 WO
waQew/0@435357 PCT/ US2005/ 023546 admni ni steri ng BCT/US2005/023546
therapeutically effective anmount of a conpound of this
invention to a patient in need of treatnent. A
patient is a human or manmal, and is nost often a
human. A "therapeutically effective anmount” is the
amount of compound that is effective in obtaining a
adnumstgx%ﬂ 4 tﬁgaﬁéuhgﬁlﬁ%ﬁegiﬂe GRB%: bila dAoudd FalisBREnh tda patient in need of
peci fic disease. 5 D seases or_co d|t|o t hat By q; ’
treatmen s S @R RHTED FBUREE, B 1L RPL OfFVENYTEn A Sy Rty dfecive
amount’ ’tlbﬂle ﬂﬁlbiuﬁ Bf capbufidher ineffeduciedbninglg a@fesmhdwhhm@ ontyoms ingthe

6 g‘f being treated with the conpounds of this
“Bmmm¥ﬁ LHEFBRISET ude: at heroscl erosi s, peri pheral

vascuDaseases seasdiomylsi inpy betidaged with compounds of this invention, or which

the pat1el;]1¥1% e); lkljaﬁlg ?Iréd‘age%r Fﬁé%{” g&%g as}WﬂaQﬂ‘d {4 ‘B@ilng REREOY B e BdrApounds of this

estero rtrigl ycerl dem a
inventio g ek fsiresito RS PhEONABAH 8 I1Sca6e, R e, Pygerbetalipoproteinerna,

hypoalpleﬁ)gﬁl‘gﬁfrémeﬁﬂﬁie%oleét&ﬁﬁﬁﬁﬂ ﬁypeﬁﬂﬁl%eﬁﬂeﬂnﬁpﬂﬁﬁ[ﬁaahymfdhﬁlkﬂerolemla
ial infarction, repertusio

card1ova‘§ﬁ6@rélbqoglgfsl, @gP@s][SQWB’éa[ g %bre{néangtroé(ﬁ OClll‘ldl infarctlon reperfusion

It
injury, B eiPlhitcatsoss, b pdieatiat, Q&pulal’@emphgatlamscbf diigitn Q‘@Emtyaand
The conpounds of this invention are expected to be
*Bat'ticularly effective in raising HDL-C and/or
i ncred $¢ peyonoredsrof thisinggntipire exgegted o beartipplady e@%ﬁeg]@galsmg

HDL-C! i /&![?hcr%s ?‘#hé-f%?!m G HiBY-d6 LDkan Qﬁlh&lcﬁéngbﬁntlmaman@ LDL-C may be
er osc 0OSI S red UCIﬂg or r.ev

e
benefml@l‘ in grepmegderassleopis Jequghg f ‘i’?gY;eri‘Bg {%ﬁée‘fe @Rlelétf %‘v‘ ‘geﬁosrlls reducing
the risk 3t MEIBPIaL BthOBEderofy, opprewaiiid Mgratheasbscl er osi s.
Adm ni stration and Dose Ranges Any suitable route of
adm ni stration may be enployed for providing a nanmal ,

endoto

Administeanies ual Dayse Ra n, with an effective dose of a
COﬁ'pOL}St_n s81t bﬁe r%ut@ ?§cﬁﬂhlsﬂréfﬁ\{)ﬁ H‘{a& Blem Qiedqwmlﬁng  f@dinmal,
rectal’ 4 op parenteral; ocu pul npna

r
especiallpg hlllmanamjh amgfchpkeedqquf ad@n@ﬁbm ga: prq%tg élﬁvgntpc&]r l%r example, oral,

rectal, tb@?}h %?en‘ie@aﬁl Shifar, phfnRaRO Snasdl 510 ﬂfe&ik@ By bs blﬁ]ﬁleﬁﬁl Drsage forms
uti ons, cap SUles creans,. 0in E%ﬁ aer 0sol s

includegtadets, tqg%hes,pdlagplé}oasb |sg,spelt§H)B% lﬁﬁlagona,fca eﬁlﬁr%an}s, (gptmehts, aegosols, and
the likeQ PRaf&FhIy &Srﬁpi)uﬁdsadf IFgrilhEreidngnisicred ociisgage of active

:C)Q?tr ?ﬂh %fe Ct‘gg ﬁﬁ% %gg%gvﬁvugé}g%gn% ?ﬁ@gk{)&%nmfaf%pendmg on the particular

compowrdreimployed; dtei motle of hdmioiswmation; thecdpditing beipgeated and therspyerity of the
condltlgn Ve tI‘e\étle E{Kﬁll g%r : a? di Qéc&&nkéﬁ 'ré&gll}t Bﬁﬁﬁe%%n sﬁlll&h 1n the art.

I eadi
L R e ke e R ok s e
satlsfac%} %ﬂl&dﬁe HtaifrQr \mlié'nahd coﬂﬁ;@uﬂdﬂsﬂ tﬁcgpledsnt geeﬂﬁbﬁ hieydministered at a daily
BN R e Y T
weight dﬁéﬁ@ﬁly@iveﬁ aoMmiagle d4ilyQlotlorin ﬂ1|v1dg¢ doved ty/odp sk timeO@day, or in sustained

release:}lgﬁrrb h[? rtlhaeglag rg ak@ Iko %uqtrﬂug‘ran foé JESB da %glﬁp g@l‘l)eQMly be from about 0.5

glrven as a si ng % doseé or
milligreknvo abodt WOswBigtams. For spaxtioularty @Otant@alyﬂpo@ﬂ masage a7 Hagult buman

may be as low as 0.1 mg. The dosage regimen may be adjusted within this range or even outside of this

range to provide the optimal therapeutic response.
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30 release form In the case of a 70 kg adult human,

the total daily dose will generally be fromabout 0.5
wai2bdeiogezam t o about 500 milligrans. For a part Pcuiuaedog/023546

pot ent conpound, the dosage for an adult human nmay be

as low as 0.1 ng. The dosage reginmen may be adjusted

within this range or even outside of this range to

provi de the optiml therapeutic response. 16 WO

2006/ 014357 PCT/ US2005/ 023546 Oral adm ni stration

wi | | @ﬁyﬁinluﬂlstpﬁloﬁ it hﬁlqllfb{et caH‘ﬁe'onGt ﬁsﬁh@'tﬂﬂ&s 68k 66ddeés in

doses 1 n tablets are O.
tblets 525 g, 1908 A, S0 A mEZR0irg T 0550 Ty PO B her ol
forms cah@QlsBhaveaRe Alns dofipgtephapsdnr dosages (e.g. capsul es).

5 Pharmaceuti cal Conpositions Another aspect of the

present invention provides pharmaceutical conpositions
PharmacatiicahCormgmitiohsse a conpound of Forrmula | and a

phar nRS&Hﬁ%I‘ agp%}:é of tt?eﬁr)gggﬁtqmeﬁtl r5\}1@ers 'phe;mﬁceutlcal compositions which

phar naceut | osi tions resent invention
comprise o pgrniosed ef Foorga Ll afhameacaiiically acéqptagleﬁﬁ%"}eﬁ‘a s phppeyical

composﬁgﬁ‘se(ﬁfﬂﬁ%&elﬁ@ﬁ\;en% RbhpAsd d dbghpbitdlot Bbedilla I @ ph@hﬂaca’cilﬁczaly
p ar naceut | cal accep tﬁb' e carrier

acceptable spdfras fuhgrtlé{?)g]g{efitenii ﬁ%ﬂ’@ s mae%cel@raﬁ?ep&l% e carrler Xnd optionally

other ther@ﬂbaﬁmglewfeme Hrﬂle)r/]tem thpinabduecalylatehtablefsaltss rdfers gcadattsprepared from
armaceut i cal

o USR0S S5-LPELPREF TRESH LIED L APRSERLAD apain

bases orokiganh pharbaseticad roragsisition may plaranrsiset p@dt@o@@@@emtap%caﬂy

acceptaﬂggalﬁh&gcif gg{oldﬁlg éacﬂ[lfﬁgt(elleg Pﬁﬁmﬁceﬁhé’eﬁ H&ﬁﬁiﬁtioﬁﬁﬂn@lalso consist

accepta her eof prodr ug

essentiafhy of hepamqundcd [P 0@‘@}1@5@1 19 p@ﬁgﬂa&%c%ﬁyg&ceg@ﬁ@lcg?ler w1thout otﬂer
thereap&nﬁi@%@édfbh{sy of a conpound of Formnul a I and a

{) h:: eng’ gg{é@%:tl%lgép%moggg%oégg% or ora hrgctalo{o'lg%gléa'aéenteral
(includif® Eﬂb@l&hﬁebﬁm ‘tsmbdcalht, and meranals), opld@lt (aphthztlm)pi) @almonary (nasal or
buccal 1§ﬁ%&ﬁ OH)[ Ig)r nasal(au%;ﬁllsltlrgﬁ alﬁ%?gﬁjﬁg ﬂ]%ﬁ%ﬁ%a)bler%ﬁt@ W%@l\%ﬁ case will

aveno P ul nona ry
depend pm the abturrand bayexdtalof theleanditiong gymg Beatqqpmd pn the nature S the active

1ngred1e"‘?1{j ”h{é? 2@5 E&Neméﬂtfyqﬁ’éégﬁe& R8T BSheSielh @kl Repa@d ) anf of the methods
case w | depend on the nature and severity
well-lmgwntqqtbe%eﬁﬂh@qr@% bel ng treated and on the nature of

t he aqh préticdOusk,HBE @ﬁﬁhpbﬁﬁds oTH@’yhuhiHy:alee ambied iag the lagtive ingredient in

intimat%) {f@?l?}ﬁ%eﬁ%@;anp%*elg]ﬁ%‘m%ﬂ er a(‘tc?]rdlng ?Qﬂ%}ﬁ I}l)’gélrmqggﬁtlgaﬁ compounding
technigpésaThé catierusy takehevidovmpieyred foras d@@ndmg en ‘he Eam %@reparatlon desired

for adlmrag[tﬁltl{)r? d %ra{l Exe%?eq%éréfl?mblﬂgl'h? mtﬁ%oﬁﬁ Tnl g JaRB e compositions for oral

ar maceut carrier accorfdﬂ ?
dosage v antaf Mallsuabhlmrm?@emai wadia eehhf‘omamg Supten FF GRASEPIe: Water,

glycols, (l;lﬁ ﬁa{hﬁis eﬂavﬂﬁyg doBHE pResiivatBicy, @Blbﬁﬁg\/ag@ﬁts ' th® likkeip etiectiasegpf oral
f or m of prep arat|0n d

liquid %Waﬁp%sig sush gy If'or eéarﬁple, SBW&?SICB]F eegléllrseeﬂlfl églg{lon(si o, Cﬁarrgrs such as starches,
sugars, |nﬁ&r6&ys%ﬂﬁ1h}e&)ellulb§e mllepar dgringildiihg ageovposidantstsndeoy; dlgmagratmg agents

and theﬂg( érﬁxge 8%?% 8 orglu%h(? %repar? jons ls‘lu% ap I?& Q&ﬁﬂ@ej &)o&aers 'H?lgl' a8d S8 capsules

and tablets, with the solid oral preparations bemg preferred over the 11qu1d preparations.

Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage unit form in which case solid pharmaceutical carriers are obviously employed.
Tf desired, tablets may be coated by standard aqueous or nonaqueous techniques. Such compositions and

preparations should contain at least 0.1 percent of active compound. The percentage of active compound
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glycols, oils, alcohols, flavoring agents,

preservatives, coloring agents and the like in the
woaswms/oed3soral |iquid preparations, such as, fBCT/US2005/023546

exanpl e, suspensions, elixirs and sol utions; or

carriers such as starches, sugars, mcrocrystalline

cellul ose, diluents, granul ating agents, |ubricants,

bi nders, disintegrating agents 30 and the like in the

case of oral solid preparations such as, for exanple,

in these metl%ns B, b Qe 3RVhri&PRA Wha§ %onv@ﬁlgntty&@b@ivﬁ:en éﬂbohhz pdreent to
oral preparations being preferred o

about 6( Hewpbof;sl?%\ﬁ%glapf naniC BT oR B ENG Hjach Rerapeutically
useful c@ﬂﬂ?@sﬂioﬁi #s 3hdhQRut ak afbelcﬁ{resdoaﬂgé vdh ps vbteised. Efhe astertcomb@nds can also be
nt ageous ]g%ﬁgge uni.t formin which case

amnm“?ﬁ%‘ﬂ”ﬁﬁ?ﬁ%ﬁ%‘ﬁ??%%ﬂeﬂgrrle 8%5Pe”obvi ousl y enpl oyed.
| f de&he atlletst gihd, essulpayndibe Hhamatlipcosemridandsr snghadbergn

tragacan% aQa%ﬂta QHRn h?%ﬁtﬂ%lh 1en§L§ﬁgh a%QﬁHﬂRﬁin{ bHREshaR N4 d@l@tegratmg agent

eparé ons s con aln at least 0.1 percent of
such as m stprsh g siereh. atpifec it adwirigas sesh 28 BPRBRPEIURIGRIE R And 4 spveetening

agent subPaLABRED IARRY o QE%AJ&Z GO B2 Bo4E8 unit ForinR€S apsule, it may contain, in

t , b d
adciiongo AGRR B 1 BB CEEvo A LB 5" Sof EHET 0 aout 60

pe I CeMariOiis dtlhaﬁ ma/&n@lb inapbe plegentiasi coatingher tamy’drfy thefphysical form of the
dosage 1ér8 8§ 1n§s:t(a)1n e ets ma y?(ﬂtl n%[hasﬂgl%té: lcsgﬁg'lxloy botﬂsgfsyllup or elixir may

Bis PSS an e ve dosage ' w || be
containdhhdditado thEhretiwdhgredient Gripotad$ s‘@ygqﬁenatpgsqgelgemethyl and propylparabens as

preserv%?zgépg'dgé £aS Gl Bl H@?zﬁslchéfrt}a&' ordn@é figveaNPl e, i quid

r spray. he tabl'ets, a
the | |(J}@@1pﬁgyls qf @gn@@ﬁ{r%y ﬂs%bqja[dﬁ'ﬂtﬁtergﬁgﬂexggulbb rﬁolutlons or
suspensﬁcfn@gﬂ%@sﬁaﬁﬁve&@ﬁ@b@ds &ana pﬁdp&é@ h \ﬁa“tergeﬂtzﬂbly mixedwith psefacent such as

oS00 TS FRELSRER gl LAV AR s
mixturek tHekdo€ Aindils s Uader aslimmgroaditions (zftswmgaa@ usg,rth{esapmem@ﬁ CoRjain a
preservz%%%rt]ct) %rsé%:np hgé%or%}ré]l? Biorﬁl%roo%aﬁlts se or saccharin. W e n a

e, it may cont ain,
addi t iTe phamaeautieal frms git ab]ﬁ doripesieble lﬁgénchgle |s§eal§:| aaueous solutions or

dlspersﬁ)ﬁg £ﬂd%[er§émd@1§ & tlfl@éxte)hﬁéfalneoul Brefabili AT s@tilk@hjectable solutions or
terials be ent _as Oat :bnas or .to

dispersig o el Pt Fn 197 FHE b tidizges e TRgo 1 Sy gl Yasy Srmgabitiy
exists. T3RIsEbSstiBRYurder tEOnaitioid dsfhnzﬁlhﬁl:th&ca,nd stugae adrmupobdpresérved against

the conggl}l?e&gg I-raﬁglp Qﬁi"&ﬁ gaglsc rs11t1c% as bactena%géjtu'ﬁ% ORpt Qarhg'ecan be a solvent or

ose asS a swee I Ng ag
dispersivatniwdiunacootaprigp fdr pmnaiiﬁe matea sthapel epadiol (et g- ﬁlerserolapr@méer&rgéwcol and

liquid p%%Je*hg}‘/e% Flg&ilf‘ WGALR kRS tére8f, aftd @e%&@blg bawor. Conpounds

al so be adm’'ni stered parenterally.
Sol utions or 15 suspensi ons of these active conpounds
CombiftRidn BGerRfepared in mater sui tably m xed mﬁth a

surfactant s l.ce , . . .

Di sper g?‘BP%‘“%aﬁ? ﬂEI lg‘@“ oy %rg %%TP’@% I aﬂé {? 8}38 pe ujef in gopbination with
other dRk YRt fyy Sebeglsyfabih sheareeltment mtamehsramd‘lmf dofdisemses pi eonditions for
which bq;@é)g?cgto? Eﬁrgnr C X oenudsle u'l o@&h% he?&rﬁ% qga? b%qgmfh‘f’s?ere& |B$§ foute and in an

aln a preserva to pr event
amoungcfanmdmlsofﬁsedﬂlme&mmahmsmneowe opseauerid yuvifhepgonpepigsef Formula L

suit ab'lrﬁergp%[ltld J&@Gﬁrﬁl@ kit 4%e 'a&‘rﬁin}éﬁ?edsﬁlﬁfthé & Uﬁﬁl& this invention

sol utions di sper sions and steril ]fee(p r
includg mecbrﬂi%ﬁfﬁ ﬁéf‘é'dslnp%ﬁ%imaﬁ Paebf el aroiel-p J“élB% g~ and

loweriSPLBE 9N BreRired compound are statins, including simvastatin, lovastatin, rosuvastatin,

pravastatin, fluvastatin, atorvastatin, rivastatin, itavastatin, and ZD-4522.
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di spersions. In all cases, the formnust be sterile
and nust be fluid to the extent that easy
weypniergatsil ity exists. It nmust be stabl e undePCrhis2005/023546
condi tions of manufacture and storage and nust be
preserved agai nst the contam nating action of
m croorgani sns such as bacteria and fungi. The carrier
can be a solvent or dispersion nedium containing, for
exanpl e, water, ethanol, polyol (e.g. glycerol,
CETP ARGARY! ene glycol and 25 liquid pol yethylene glycol),
sui table m xtures thereof, and vegetable oils.
Combi nati on Ther apy Cbnpounds of the invention (e.qg.
For mulaa ih vﬁﬂdoﬂltalususlajss)ay i yletoeniniag ICsh’8 tecidebifnednponndsithay are CETP

mhlbltmg wag rﬁﬁﬁq?%%g{’g on iy m%éﬁ%cag%n %Fthg IQh%Ihl@)!i dés@%ﬁeﬁ?og%ﬁ?%?ﬁg%‘ploymg

I'seases or conailt .
ODlefccE]asamrqdmmdsyl orfter fipidrioher. Seckrps gs@H LA93) Malbpd sy Hegsuring the

activitiddh ngcgz%le%él pﬁer@%fw ﬁglglrnquld BYinGer RbES), @'Egm'lﬁhyﬁllzpzds 77, 51-63.

|y Used therefor, contenporaneousl
sequeraitiglep yse@,,ut the asSBONPB cisaed fromghe fgllowipg sources: Synthetlc donor

HDL paItliL@e"s%Bﬁuﬁﬁ@ Umrtp@)idrs]lé@l Pﬁtﬁbhaﬁaﬂ cb@h@ajm(m)m ed (Molebular Probes C-
t ni |nvent|

3927), tgplémég gpggw{celil%:) aﬁBF were Ss‘,ﬁ:r? Jé'l}h/ crgatf:(? EX gg)so]mcrmon as %&Esenbed by

Epps et @i, bet. withaths adagrionDE a ﬁoramffusalbke\qaenchg rhdDtcule) dabPyleliastytasdde, in order to
reduce l?a(c)i\ggro%n qlu%Fe?ceﬁ&eatﬂa%?yl d cQt?/ Nehs ?ﬁaﬁyﬁfﬁ&hhgdabcyl n-succinimide with

trn rosuvas pravastat
dicetylafrfing/ia OMEF pP5° (étowmrahmathemlesmcv af;:,qhsspprﬁpylamlav ¢t Nptive lipoproteins

from hu"ﬁﬂg b%@dm%ﬁus%(}liérao g%ﬁ ?ﬁﬁ%ﬁgﬁ&lchﬂém&%&%rgnﬁ%n 16063 B/ml were
M ———

were ex\pibﬁseﬂﬁﬂ feﬁﬁmq;rcbélﬁ eshcotraionmdiefetiatd BNBOA atdag (MatHHFA). Particles
% g q% Epps et al. enploying 5 BODIPY(r)-CE as
WmBS“Fﬁ Ao BL8¥yl ester |ipid donor. See Epps et
. (1998)ys Metdmtfoﬁmd imBasuNliorpfinors Udotion blarleds-well plates (Cat
#7205) CRR 'a%i% ?Jcﬂég CShah; g Ef B¢ gETPB@FféP é&d N ﬂlséﬁﬁﬁif R0 mM NaCl, 1

I pI articles
mM BT caridrbalt e fa@h@ycméra@n@rf BeCERiEr Harteﬁ%%StW?é PregRpd it 400 HL of the assay

cocktalﬁﬁ&bra‘aﬁect} to SYAt eIt fhe )I'Testompairdds & BHISOGH@hddedFh ORme of 3 yL.
Di ol eoy Phos ha&

The ey aBaRLem T Es %fan%%}ncuw%d&‘lt B by segayy cookall

contamﬁfgdloﬂﬁ@bﬁcleﬁ\ﬂh@reﬁﬁﬁﬁl@tabc&bﬂoyparﬁcﬂataﬂd 1 KyCEIPOifer was prepared. 47 pL
iication

of the SF(H)gd A353Y %?Cgtﬁﬁ Sps a(fdﬁ% ﬁ)etg %e%{ctlon Qveﬁﬂ%ssta?ttt & SSEHQ %ssé% QNQre performed at

sable uenc
25°C inckafxey oldine ef 1A0auki. dfinal «cqmcwamnstobnm@ml@@e@aékgjﬁbdwwr particles, 30

ng/pL %lc%)%r%ﬁﬁﬁg:g ;fegf%%éed o Pﬁ)‘ie)fﬂ (?Jgi‘ée?@i %%@E‘SP I@ﬁff%%\’/?: Ky ﬁl?{trgééb%bmant
human @@@Pm@mssqdﬁn CHO gslleand pasiaby P‘tﬂﬁieé RSO When testing

compofdk. aTP{eS&tssayNﬂlfs B wedl HWﬂhiUre%bcﬁSe plhte @éﬁﬁéh{wﬁirechlaﬂbdvmﬁe Spectramax

Gemlmlg(ég set > é\?‘l CS%I?J t%tgkﬁ?arrtul Ctr2§§c 8’5 CF é%agiléesssgxgl\éls Q\%ry 45d 20 %t P},x = 480 nm,

Em = 501 hinaw&hh cutdid Gited apA9S5 tiherhetomaltiplicite® skitiog ofisediliricalibration on, and
Gramydgﬂ and LDL. Particle concentrations 15 were
pressed in ternms of protein concentration as
d et er nPate drahgvaRard s shiyininRiae fatéal TBLEA}PIGM ipjrelptive fluggepcgnce units

per secBh@F§ IhBlse okt pdrtisiS& the curve, often 0-500 or 1000 sec. Comparison of the rates

of samples with inhibitors to an uninhibited (DMSO only) positive control yielded a percent inhibition.

A plot of percent inhibition vs. log of inhibitor concentration, fit to a Sigmoidal 4 parameter equation
was used to calculate IC50.
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Assays were performed in Dynex Mcrofluor 2 U bottom
bl ack 96-wel|l plates (Cat #7205). An assay cockt ai
woanmicain#asng CETP, 1X CETP buffer (50 mM Tri s, PETTS2005/023546

100 MM NaCl, 1 nM EDTA), and half the final
concentration of acceptor particles was prepared, and
100 L of the assay, 20 cocktail was added to each well
of the plate. Test conpounds in DMSO were added in a
volunme of 3 L. The plate was m xed on a pl ate shaker
and then incubated at 25 C for 1 hour. A second assay
cocktail containing donor particles, the remaining

EXALﬂﬁég%ptor particles and 1X CETP buffer was prepared. 47
L of the second assay cocktail was added to the

react start 1b

perf o Ill‘ﬁ%)amgwmg igl‘emels,] and ef(anﬁ%iasaﬁé ﬁétﬁgég%ac%ag (t)l)(gel{nee’t_ltlon TVI e more
fully appreciated arrdamdcrstsocbfsmangmatamaés we made Wingdmpwe gipgedures or as shown
below ~particles, 30 25 ng/L acceptor particles (each

o e aeIPIR A SRS as SR ecRonig hathiy: The scoe

reco
of the 11{3/aﬁttdna§ definpdibyi the eghended rbhingy Gomp2sadDBBisinentiorslstve pylCs0 value as

npounds. The .ass fol | owed | uor escence
measurgl g ot AT LRRIS b 0P Bt e Gom i xS)
set for a 45 mnute kinetic run at 25C which read the
sanpl es every 45 sec at Ex = 480 nm Em = 511 nm
with a cutoff filter at 495 nm photonultiplier tube
setting of nmedium calibration on, and 30 6
reads/well. Data was evaluated by obtaining an initia
rate, expressed in relative fluorescence units per
second, for the pseudolinear portion of the curve,
often 0-500 or 1000 sec. Conparison of the rates of
sanples with inhibitors to an uninhi bited (DVSO only)
positive control yielded a percent inhibition. A plot
of percent inhibition vs. |log of inhibitor
concentration, fit to a Signoidal 4 paranmeter equation
35 was used to calculate I C50 19 WD 2006/ 014357
PCT/ US2005/ 023546 EXAMPLES The fol |l owi ng schenes and
exanpl es are provided so that the invention will be
nore 5 fully appreciated and understood. Starting
materi als are made usi ng known procedures or as shown
bel ow. The exanpl es shoul d not be construed as
l[imting the invention in any way. The scope of the
invention is defined by the appended cl ai ns. Conpounds
of this invention have an |1 C50 value as neasured
usi ng the assay descri bed above of |ess than or equa
to 50M 20 WD 2006/ 014357 PCT/ US2005/ 023546 SCHEME 1
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)p NH a NH2 CuCN (Ra 2 (R )p / DM/ 100C halo CN 1-1
1-2 ONOCH12 / CH3CN ~1 | (Ra)p | DIBAL (Ra)p i ~

w0 20N/014354 0 1-3 iqg NaBH4 | CBr4 (Ra)p PPh3 ( RaYywsis05/023546
OH1-6 Br 5 Internediates 1-2 ,1-3, 1-4, 1-5 and 1-6
utilized in the present invention can be purchased or
prepared as shown in Schene 1. An appropriately
substituted 2-haloaniline 1-1 wherein Ra and p are as
defined in the clains and where the halogen is
preferably iodo or bronob is treated with CuCN in DMF
at elevated tenperature éﬁ? ford t he correspondi ng
2- cyanoani |l i ne. Al t ernat? Lhe nitrile can be
prepared by 10 treatnent of 1°1 with KCN and Cul in
the presence of g etzladé (II) S tn the
presence of(RQn Oppef-—or F@Z" | exes (See:
Smith, M B. ant¥Makah, M0 ch dvﬁgged Crggnlc
Chem stry", 5tYy.1Ed., John W1 ey and-2Sons, New YorKk,
pp. 867 (2001) and references therei ). | odi des 1-3
are prepared by treatnent of ONR BHi s nitrite,
n-pentylnitrite, t-butyl nitri or the like in the
presence of dllod?nethane (see for xa le: Smth et

. %@ 55, 2mh3, (1990)q ef erences
C|ted 15 there] ei t fer neat oﬁRﬂm'a ol vent such as
THE or acetonit¥ilg. Alternatively, the $bdide can be

pr epar ed _firsﬂ4by0diazoniun1fornatibﬁ usi ng
|soarnylmtritelﬁrpentylmtrite, t-butyl nitrite,

sodiumnitrite, |NgBHéus acid or the like followed by
heating in the esence q§ i odine or an iodide salt

such as copper, lde, eﬁﬁlun1|od| POt assi um
i odi de, t et®abut yl ammoniunriodi dEVeTT t e like.
Reduction of 1-3 wjth DIBAL in dichl t hane
af fords al dehydes 1-GH Reducti on of alldehPde 1-4 with
sodi um borohydride or the like 20 in nethanol or

et hanol or the like gives alcohol 1-5. Treatnent of
Intermeflia8es i, -3ché Hohandel-¢ aliizedinghe prgggnt invention can be purchased or prepared as

shown in Scheme 1. An appropriately substituted 2-haloaniline 1-1 wherein R2 and p are as defined in
the claims and where the halogen is preferably iodo or bromo is treated with CuCN in DMF at elevated
temperature to afford the corresponding 2-cyanoaniline. Alternatively, the nitrile can be prepared by
treatment of 1-1 with KCN and Cul in the presence of a palladium (II) salt or in the presence of certain
copper or nickel complexes (See: Smith, M. B. and March, J. “March’s Advanced Organic Chemistry”,
5% Bd., John Wiley and Sons, New York, pp. 867 (2001) and references therein). Iodides 1-3 are
prepared by treatment of 1-2 with isoamylnitrite, n-pentylnitrite, t-butyl nitrite or the like in the presence
of diiodomethane (see for example: Smith et al., J. Org. Chem. 55, 2543, (1990) and references cited
therein) either neat or in a solvent such as THF or acetonitrile. Alternatively, the iodide can be prepared
first by diazonjum formation using isoamylnitrite, n-pentylnitrite, t-butyl nitrite, sodium nitrite, nitrous
acid or the like followed by heating in the presence of iodine or an iodide salt such as copper iodide,
sodium iodide, potassium iodide, tetrabutylammonium iodide or the like. Reduction of 1-3 with DIBAL
in dichloromethane affords aldehyde 1-4. Reduction of aldehyde 1-4 with sodium borohydride or the like
in methanol or ethanol or the like gives alcohol 1-5. Treatment of 1-5 with carbon tetrabromide and
triphenylphosphine in solvents such as dichloromethane, dichloroethane or the like gives benzyl bromide
1-6 (See: Smith, M. B. and March, J. “March’s Advanced Organic Chemistry”, 5™ Ed., John Wiley and
Sons, New York, pp. 518-519 (2001) and references therein).
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15

tri phenyl phosphine in solvents such as
di chl or onet hane, dichl oroethane or the Iike gives
woemmyi4srom de 1-6 (See: Smth, M B. and MapPCijus3005/023546
"March's Advanced Organic Chemistry”, 5t' Ed., John
Wl ey and Sons, New York, pp. 518-519 (2001) and
references therein). 21 WO 2006/ 014357
PCT/ US2005/ 023546 SCHEME 2 A3 A3 (Ra)p i (Ra)p (Ra)p
'/ a _ CNaCN 2-1 2-2 2-3 NH2 5 Internediates 2-2
and 2-3 of the present invention wherein Ra, p, and A3
are as defined in the clgbgﬁ%gﬁp be prepared as shown
in Schene 2. 2-Cyano iod es 2-1 can be purchased
or prepared according to the procedures outllned in

Schene 1. nppunds 2-2 are Qregared via a A or
St||| eact on or ya§g§LLon thELEDL+er5 in
pal | a zed cr &“g of iodid “twith

an approprlate 10 substituted aryl - or 3
het er oar yl 2for oni ¢ aci d, -bdronate ester or -trlal%yl
tin as described in leaua et al. Chem Rev. 95,

Interme@zigtgg?% ég%g—i)j I’?? %%p{eﬁefn? ]rgl%fr:]r%leo% %i tee \é\ﬁﬂt r111%} A3 a.re’\?asads%ned in the claims can
be prepa?ﬂi/zﬁmﬁ@dn i@rsgmm@cz Qheyans ﬁo‘dybqnzﬁléé 2-Eatan bejminghasdi oeprepavefl according
to the prgc?dsufdes OHthnedoln l§ﬂﬁ%§ulc ?fé}%ﬁg@rgl e’l‘%repagé?ldm{ L£5&HBN% 88lle reaction or

erei'n
variatiomthersapéring et meiladiuhcathlyzathczdss ?ﬁuﬂ?mﬁ ﬁy@ﬁﬂﬁled%l WD ag pppreppiately

subst1tu%til Qﬁfl- c}r‘ﬂet@ﬂ‘og&[ gorgmélﬁel@ Qﬁ@&ﬁl@ es@bil Jtr[hﬁ(yl?tusas descrlbed in Miyaua et al.,
ternati vel Y the nitrile can be redu&aé.lrl ﬁﬁ F&ég% d March, T.
Chem. Itfai Padt R edrgfarsness credhuihinpdas deer i an
‘March%tAHi/&wé@ O@gahi’c} Oretoliarqb™ Eet haa aVilegrand Bens| Néve _Yoﬂl b2 1868-869 (2001)
and refeé%aspcng% Hlelszgl ﬁ%ﬁﬁ%oﬁ ﬁf OEHI% %Qll%\?{ck(lgﬁpﬁsg%alrfhﬂ%w}ﬁm hydride in
diethy] &thartc hfferd Acwinvoethy Qrglansi 223. Chléamiagively, the Btrile ¢gp be reigpad with
palladm\ll‘x {g eé’arl%rﬁ%r § ’nlckﬁvl\{ngeg rh% gegn rglgs?ﬂ’eré I?nqgétﬂan@f‘ gthanol or the like. Other

erences t r elrn
methodpfcrmdgm@@f 02Ha & angoHENVEED ] gropg Carbbeémezéulwmle 4B apgMarch, J.
“March{sERhRRd @rga&@@lﬁmﬂy’@ 5" Ed., John Wiley and Sons, New York, pp. 1204 (2001) and

references therein.
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HN T Gaikyl 3-1 NH2 3-2 (CR2)nA2 LiAIH4 A3 (Ra)p |
A3 (Ra)p YYOH \ J ONCR2)nA2 HN 1° O (CR2)nA2 3-4
wWG@-2806/034380npounds 3-4 of the present inventi onPGIAISEI08/023546
R, Ra, p, A2, A3 and n are as defined in the clains
can be prepared according to the procedure outlined in

Schene 3. Benzyl am nes 3-1 can be purchased or
prepared according to the procedure outlined in Schene
2. Reaction of 3-1 with an appropriately substituted
al kyl acetate bearing a d@awmg group at the
2-position affords secondary am ne 3-2. Al Kyl

acetates can be purchase% or prepared using known

met hods. The preferrgg avi ng group m de or 10
i odi de, but may al so kgt e,(R¥) e or the like
and the selyveft my becﬁ; h@oronetha

dlchr§E ane, tetrahydrofurgn di net hox or

t he reaction may be run with o Ik

base such as triethylam ne, diisopropybeth | RE,
N-nethylﬁ% ph W%ne, or the |ike. EedSZ%ionyg?g%ﬁe
ester functionality of 3-2 affords am no gl cohol 3-3.
The preferred reduci ng reagent is LiAIH4,rUAHa

sol vent such as ether, tetrahydrofuran,

di net hoxyet hane, di oxane, or the like. Oher nethods
for 15 reductiog of an ester can be feyndAtn "March's
Advanced ifc Chem stry” %5 11— Jghn Wley and
Sons, RBwiYork, pp 1551. Aninp al coh can be
cyclised to?oxnzol i di none 3y i ng phosgene Qty=a)

or a phosg§9e T:;L 5 sueh—as—triphosg Y=0CC13)
i

or carbonyl= e (Y=i m dazol e) or hg A2l ke in
a solvent s ch) di chl or onet hane, dlchloroet ane,
t et r ahydr of ran di net hoxyet hane, or t &3l i ke and a
base such as trlethylan1ne d||sopropylethylan1ne

N- met hyl nor

Compol S AL SR Z SRR e s
be prep@dd WOoRIRG6 Mk H3BZIURCTINGEA DOSIHORS 34 BenzSTHEiveE 341 9@ be purchased or
prepared according to the procedure outlined in Scheme 2. Reaction of 3-1 with an appropriately
substituted alkyl acetate bearing a leaving group at the 2-position affords secondary amine 3-2. Alkyl
acetates can be purchased or prepared using known methods. The preferred leaving group is bromide or
iodide, but may also be mesylate, tosylate or the like and the solvent may be dichloromethane,
dichloroethane, tetrahydrofuran, dimethoxyethane, or the like. The reaction may be run with or without a
base such as triethylamine, diisopropylethylamine, N-methylmorpholine, or the like. Reduction of the
ester functionality of 3-2 affords amino alcohol 3-3. The preferred reducing reagent is LiAIH,, in a
solvent such as ether, tetrahydrofuran, dimethoxyethane, dioxane, or the like. Other methods for
reduction of an ester can be found in “March’s Advanced Organic Chemistry” 5" Ed., John Wiley and
Sons, New York, pp 1551. Amino alcohol 3-3 can be cyclised to oxazolidinone 3-4 using phosgene
(Y=C) or a phosgene equivalent such as triphosgene (Y=0CCl3) or carbonyl-diimidazole (Y=imidazole)
or the like in a solvent such as dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane, or
the like and a base such as triethylamine, diisopropylethylamine, N-methylmorpholine, or the like.

Enantiopure products may be obtained via chiral chromotography.
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A3 (Ra)p (R)pi / (CR2),A2 HN' OH 4-1 NH2 4-2

(CR2)IA2 0 or 1 1. PhCH20COC1I Y Y 2. NaN(TMB)2 A3
WORsp143sf Oz N 0~ 4-3 (CR2), A2 5 ConpoundsPOT/USk®s/023546

present invention 4-3 wherein R Ra, p, A2, A3 and n

are as defined in the clainms can be prepared as shown

in Schenme 4. An appropriately substituted benzyl am ne

4-1 can be reacted with an appropriately substituted

oxirane to give am no al cohol 4-2. The oxiranes may be

purchased or prepared fromthe correspondi ng al dehyde

and a sul fur ylide as desc %%ﬁﬁ in "March's Advanced

Organic 10 Chem stry" 5a5C John W1l ey and Sons,

New York, pp 1247. Alternatively the epoxide may be

made fron1epOX|dat|on of an ol n,Atyclization of a

hal ohydrin or 1, 2-di or (i per rethods described in

"“Mar ch' s Aced Orgdmic Cheri  5th _Ed., John

W | eyR Sons, New Yar)app 1051. The Referred

sol vent f thi s reaction iQALsoproH

Al'ternativygly ﬁw;he epoxi de openijng may be(@%@#ﬁed out

in a solvent suéh as acetonitrile or thj bi ke with the

aid of a Lewis Acid catalyst such w QThhdugschie
)

15 like. Am no al cohol 4-2 can be i/slec NMQTMSh
oxazol i di none 4-3 using phosgene ( or a phosgene

equi val ent such as triphosgene (Y= 3) Abr
carbonyl - dii m dazol e (Y=i m dazolm)—or tlhe like in a
sol vent such as dichl oronet hane, di et hane,

t et rahydr of uran, di net hoxyethane, or thellike and a
base such as triethylam ne, diisopro f | am ne,

N- net hyl nor pholine, or the like. Alternatijely,

am noal cohol 4-2 can be converted to an ap Fp neat e
carbamate by treatment with reagents 4tch g

di benzyl di carbonate or benzyl chlorofornate in the
presence of bases such as iriet

Compoic St BsyAEINAANEN 57t RO Pk B e e T dgclims can
be prepgﬂe&? 7Y sqibﬂﬁfﬁi Srhege 4.0A6 Hﬂ)}@épiﬁtelyadilesutﬁtai embylainioé d+laag be reacted with an

th h .t
approprbaéegg OX 8%?2’[%? ; 2%161}1? 6) ones if}%g)@ﬁﬁ(%sqﬁag/%ﬁu{cnzﬁgd %r prepared
from thb a&ﬁpdnldklg aldehdlie land a2 s@fndyluimas mscmtdalg sMgmh s Advanced Organic

h
Chemlsgsl’x % %e ?@ﬁg ﬁﬁv@ﬁgﬂé@ B4y Kﬁerﬁﬁfv@@hﬂéjép@fuﬂé Akl be made

ant i opur e pro uc yﬁg
from eﬂ@gld@@lﬂa}f AR gleﬁn,a;yelmatrl@ of afhplohriB gF & ,pzng\ol or other methods ribed in
“March’s Advanced Organic Chemistry” 5% Ed., John Wiley and Sons, New York, pp 1051. The

preferred solvent for this reaction is isopropanol. Alternatively, the epoxide opening may be carried out

in a solvent such as acetonitrile or the like with the aid of a Lewis Acid catalyst such as Yb(OTf)3 or the

like. Amino alcohol 4-2 can be cyclised to oxazolidinone 4-3 using phosgene (Y=CI) or a phosgene
equivalent such as triphosgene (Y=OCCI3) or carbonyl-diimidazole (Y=imidazole) or the like in a
solvent such as dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane, or the like and a
base such as triethylamine, diisopropylethylamine, N-methylmorpholine, or the like. Alternatively,
aminoalcohol 4-2 can be converted to an appropriate carbamate by treatment with reagents such as
dibenzyl dicarbonate or benzyl chloroformate in the presence of bases such as triethylamine,
diisopropylethylamine or the like in solvents such as dichloromethane, dichloroethane, tetrahydrofuran,
dimethoxyethane or the like. The carbamates can then be converted into oxazolidinones 4-3 by treating
with bases like lithium-, sodium- or potassium hexamethyldisilazide in solvents like tetrahydrofuran,

dimethoxyethane or the like. Enantiopure products may be obtained via chiral chromatography.
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24 WD 2006/ 014357 PCT/ US2005/ 023546 SCHEME 5 A3 A3
(RA)p (RA)P I / (Me30000)20 OH OH N HN, ~ Me3CO ~
WwWOChR)014837 ( CR2) nA2 0 5-1 5-2 1. MsCl 2. NaN3PCAZSE®5/023546
(RA)p ED (Ra)p | NH2 H2 / Pd N3 2 HN~ 2. TFA N, 5-4
(CR2) nA2 Me3CO-\' (CR2)nA2 0 O Y~Y 5-3 A3 (Ra)p O-N
HN- 5-5 (CR2)"A2 5 Conpounds of the present invention
5-5 wherein R Ra, p, A2, A3 and n are as defined in
the clainms can be prepared as shown in Scheme 5.
Appropriately substituted am noal cohol 5-1 can be
prepared as shown in Sche M%jand preferentially
protected as a carbanate n-as t-butylscarbamate
(BOC) or bgnzyk carbamate (Cbz car bamat e and

al t er nat.i vé Prot ecting roups. f OF PAL en can be
f ound iﬂinsp " Protective %ﬁﬁg(l)&% Organi c |Syn®tesi s",

3rd Ed. John Mnd Sons, 4.
Protection 10 ni trogen Wlt e3 or CB2:Afr oup
can be carried out BRem¥action of 5- 1\1) W|th

di -t - butyl di c&r'bonat e 1 MsCl

2. N3N3

3

A 3
N A
(Ra) i ay =
P (B P
NH, 1.H,/Pd Ns

HN L o, TFA N
5-4 (CRy),A2 MesCO—( (CRp)nA?
o o)
A 53

Y Y

AS
1

(Ha)p_T _

o:l(\l'iz

5-5 (CRy) A2

Compounds of the present invention 5-5 wherein R, R, p, A2, A3 and n are as defined in the claims can
be prepared as shown in Scheme 5. Appropriately substituted aminoalcohol 5-1 can be prepared as
shown in Scheme 4 and preferentially protected as a carbamate such as #-butyl carbamate (BOC) or
benzyl carbamate (Cbz). Other carbamate and alternative protecting groups for nitrogen can be found in
“Protective Groups in Organic Synthesis”, 3" Ed. John Wiley and Sons, New York, pp 494. Protection
of the nitrogen with a BOC or Cbz group can be carried out by reaction of 5-1 with di-t-butyldicarbonate
or dibenzyldicarbonate in an appropriate solvent such as dichloromethane, dichloroethane,
tetrahydrofuran, dimethoxyethane, or the like. Alcohol 5-2 can be converted to azide 5-3 by reaction
with methanesulfonyl chloride in dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane, or
the like in the presence of an appropriate base such as triethylamine, diisopropylethylamine, N-
methylmorpholine, or the like. Alternatively, the alcohol may be converted to an alternative leaving
group, such as tosylate, iodide, bromide, or the like. The mesylate is then displaced by an azide source,
such as NaN3, LiN3, BugNN3 or the like in an appropriate solvent, such as DMF, DMPU, or the like.
Azide 5-3 can also be prepared by treatment of alcohol 5-2 with diphenylphosphoryl azide,
diethylazodicarboxylate and triphenylphosphine in THF. Azide 5-3 can be reduced by hydrogenation
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or di benzyl di carbonate in an appropriate sol vent such

as di chl or onet hane, dichl oroethane, tetrahydrofuran,
wdizomstonesyet hane, or the |ike. Al cohol 5-2 canPO®US2005/023546

converted to azide 5-3 by reaction wth

met hanesul fonyl chloride in dichloronethane,

di chl or oet hane, tetrahydrofuran, dinethoxyethane, or

the like in the presence of an appropriate base such

as triethylamne, diisopropylethylanine, N 15

over a n{zaﬁ E‘a)fzh?é@ ERAQS | Pﬂ@f‘z, or 8/t J3end 11k & arAlpbRIpA#E kotedny, sudhhe EtOAc, THF,
al coho be Converted to an alternative | eavi

|

EtOH, ogths - Eqn@wmgectue@m 2 eemqVe s, PO FE@ISUP gamiie § [ypbtained. For
the BOCTﬁlﬁteB@fg%;'r@ipeTFﬁde@[Q idlis preaed nlIB]hddmf aemodd; HothedBZ protecting

such as NaN3, Li N3, Bu4NN3 or ths 1 te solvent,
group, hAGHGERIBRHTET SBFL{EIYSS gt 5 EICbREr Bl\‘?ﬁ?}e 155 Waapprogeate solven
such as BeO A THF 3Et081) oethS Rkdie the rpﬁeﬂﬁfeﬁdndﬂ}odtolf eaioveln Diofingsl Sebire kyclized to

S triphosgene (Y=0CCl

e DB P oL oahFF SR Shoshil hE o G0
or carboAyliddmidaz@e Carimitezale duthe dikbin asplyegigochets idishloronmpthags, dlchloroethane

tetrahyd%%g%{l %%étﬁ%%'agﬁe%@é)ﬂe%%ﬁﬁge sgéhle{si trgert]HWJgglge Gﬁgo@fo?é?l%thylamme
N-methylglotphpline, giifbhlikes Epantigpure -p];cnducts E’P@‘? o‘t&e}maﬁ & q?q.r&lé:%romatography

Fol | owi ng reduction and renoval of the protecting
group diamne 5-4 is obtg ng@?{: the BOC protecting
group, TFA/CH2C12 is the F ed net hod of renoval;
for the CBZ protecting group, hydrogenation over a
nmetal catal yst, such as Pt02 or Pd/C or the like in an
appropriate solveq§ 5 such as Et OAc, THF, EtCH, or
the like is the prgferred nethod of renoval. D am nes
5-4 are cycllzeﬁhp O@Meazol i dj nongs 5-5 using

e al ent ch as

phosgeng( Y=§1) dr a phosgene
tr g%ne (??Cgﬁ K Oarmonyl di i ni dazpl e

(R?) Xt mi|dazol e) or t ﬁ 2%fke in a 5ol ntkﬁyﬁgT$§Me
di met hare, et hane, gt rahydroftran
di met h et hane, i ke and a basezsuch as
triethyl ne, dii g%ropylethylanlne (CRy),A?
N- et hyl nor phol i ne, the like Enaq% opure products
may Gk obtai ned via chiral chromatogr % 10 SCHEME 6
0 HN~-OCMe3 A3 A3 O (Ra)p O (Ra)p H ( )nA2 HN OCMe3
NaCNBH3 HN~ NH2 McOH (CR2) nA2  HOAc 6-[ BFR

| AN A3 0 A3
(Ra)p | Y Y Ra
= ( )p I _
NH,
OQ(N HN. L
HN (CRz)nA2
Ro)A
., (CRahn oo

Compounds of the present invention 6-4 wherein R, R#, p, A2, A3 and n are as defined in the claims can
be prepared as shown in Scheme 6. Treatment of 6-1 with an appropriately substituted protected
aminoaldehyde which can be purchased or prepared by known methods in the presence of a reducing

agent such as sodium borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride or the like
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TFA A3 OA3 (RA)p Y Y (Ra)p NH2 O-N HN~ HN (CR2) nA2
6-4 (CR2)nA2 6-3 15 Conpounds of the present

wonvernisxsn 6-4 wherein R Ra, p, A2, A3 and n BCE®/US3005/023546
defined in the clainms can be prepared as shown in
Schene 6. Treatnent of 6-1 with an appropriately
substituted protected am noal dehyde whi ch can be
pur chased or prepared by known nethods in the presence
of a reducing agent such as sodi um borohydri de,

in methaSO0 bHEACE YRRRRHRRY, Wi HfirofSAd bbihe liké aCRtQIM oy vyl dekeribed in
_or_the I'i ke 26 WO 2006/ 0%6357. E%T/ Uszosﬂsﬁgz??gmeu N Sons. New
Smith, MR- gahMarchel nMaesh’s AfivererbPERP R ane™ e P af§arCF Jr'an “or >

York, pp. N€87-1 186 (2001 padQEMich@s tieedidréin dordesLr Pleéoirel nondBiving for this

M . B. .March, J. *March' i C. ection of 6-
affords ¢yp. Fai PoOIEHQY FIPuR 12 iy . : deprotection.
Diamine?%%f}:gr? glreﬁg ilizé:)dr tgﬁrgjrdﬁz% diﬁ?rr][ég Blél' R rpg%%rgedﬂehgicil) ora phorsgene Itequivalent
i e G5 S RSS2 T 5t BR300

dichlord_%{eﬁ?ﬁéj SlicBoRoetadd, tdifABydBSHrap) RheBbiyBBags oips likkRkAd EHREFch as
S

"~ is the preferred, method of deprotection.. Di.anmin -
wctnytaghes SRRy Y BBER S R R B e e iy ida ity be
10  obtainePlxdgodiiel dhitaGhgeraphy.a phosgene equi val ent  such as

tri phosgene (Y=0CC13) or carbonyl -diimnm dazol e

(Y=i m dazole) or the like in a solvent such as

di chl or orret hane, di chl or §6HE¥HE? t et r ahydr of ur an,

di net hoxyet hane, or the |Iike and a base such as

triethylam ne, diisopropylethylan A3

N- et hyl nor e, or the |ikers)H i opure products

may be 18)opbt al ned using chiral ch ogr aphy. SCHEME

7 A3 A3 (RaYp N (Rayp OH OH HN,, _ U0~ ) nA2
7-1 (CR2)nA2 7-N.Q L RO—( R
(CRo)nA? "
71 7-2
ay 1l S A X A®
T FRT_
| NH, Ng
R4,O N
) \\g (CRo)A? RO~ 7 \oRyA°
(0]
7-4

7-3
\ KN(SiCHg)g)2

=
o=N
el
7-5 (

15  Compounds of the present invention 7-5 wherein R, R2, p, A2, A3 and n are as defined in the claims can

CRg)nA?

be prepared as shown in Scheme 7. Treatment of amine 7-1, prepared as described in Scheme 4 with an
appropriate dicarbonate or chloroformate affords 7-2. 7-2 can be converted to azide 7-3 by reaction with

methanesulfonyl chloride in dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane, or the
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a' \ A1 \ As (R)p/ (Ra)p | / NNH2 N3 R40" ~(
(CR2)NA2 RAON ~ OOCR2)NnA2 7-4 7-3 KN(SiCH3)3)2
wWO2006(0RBFp HN~ 7-5 (CR2) nA2 15 Conpounds of t RET/US2005/023546

present invention 7-5 wherein R Ra, p, A2, A3 and n

are as defined in the clainms can be prepared as shown

in Schenme 7. Treatnent of am ne 7-1, prepared as

described in Scheme 4 with an appropriate dicarbonate

or chloroformate affords 7-2. 7-2 can be converted to
like in t1R%f&Encé oBarP¥ppf BRGE bR siktal tridiBlddans ailobapylthglamat] Ne

I n _dichl oronet hane, .dichl oroethane, tetra %drofur%n ..
methylmerphetinfo R1t8¢ Wi &M tegtetiy e thepje %8’6/0811%%‘9 an alternative leaving
group, siE bk t57100 5io@idd TAdmidd, iok the llike. t T gzsﬁste nctherodispdared by an azide source,

i N&ich as DMF, DMPU, or the like.

QMhaSggﬁ%g@ﬁ%%@ﬁgggsfgﬁﬁﬁg?ﬁﬁf$%%§%§Iﬁgghﬁoline, or the
Azide 743icrealsohbet rreeedi byeteytmenthe albled A witkediphsaylplrspleartlagide.o
diethyla%ﬂéc%%ﬂo%lgt@tahc}/lgiph&@}ﬁh&%hin Fﬂ!ﬂE.TﬁﬂGW—aSaﬂ iesyd@bdto amine 7-4 with Hp
over s S B, Pt ot b6 TR s 75
accompﬁéﬁé&\h%)l\\}l%ﬁ tHeli€e bf ajﬁféFpl’Bpﬁ’eﬂ’e 5HR) s @Ik Eitheurs Oilisspropylaraide br kihium-,

. DWF, viPU ,?n the [1ke.. 5 %ZI%Q.?-B Cani%é&ﬁw%?mmhasTHF
sodivmpergias e, BipCHmethy ATt of fRed ™ BLABPIPYY, ’ ’
dimethodliqiv@aybNIRAIAO bythe Aizd. dRaantiogive tpinyhety mdy bawtituxed vig ehitand
b }rg henyl phosphine in THE Azide 7-3 can be reduced to
Chroma & 7-4 with H2 over Pt02 with THE as a sol vent

when R4 is benzyl. Cyclization of 7-4 to
i m dazol i dinones 7-5 is gaggenps i shed through the use
of an appropriate base, such as |ithium
di i sopropyl anm de or lithium, sodium, of potassium

bi s(trimethyl silyhdanide or the |ikewg-&n appropriate
THF, 10 di net h®yethae, DVF, DVA, or

sol vent, u

auan
the |ikelfk npilopur e product s, may obtai ned vi a
chiral chronat ogtaphy. SCHEME 8 N
O N O~¢
< 5
HN K (CRyA

(CRa)nA? 8-2

8-1

Compound 8-1 (prepared as described in Schemes 5, 6, and 7) wherein R, R&, A2, A3, p, and n are as
defined in the claims can be converted to 8-2 by treatment with an appropriate alkylating agent such as an
alkyl halide, alkyl tosylate, alkyl mesylate, or the like (for example methyl iodide) in an appropriate
solvent such as THF, dimethoxyethane, DMF, DMA, or the like, in the presence of an appropriate base,

such as lithium diisopropylamide or lithium-, sodium-, or potassium bis(trimethylsilyl)amide or the like.

SCHEME 9
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A3 1 A3 (Ra)p (RA)p (r) N zzz-N~ HN RN (CR2)nA2

(CR2)nA2 8-2 15 8-1 Conpound 8-1 (prepared as
wdeswroidssd i n Schenmes 5, 6, and 7) wherein R RaI/UA2)05/023546

A3, p, and n are as defined in the clains can be

converted to 8-2 by treatnent with an appropriate

al kyl ati ng agent such as an al kyl halide, alkyl

tosyl ate, alkyl nmesylate, or the like (for exanple

nmet hyl iodide) in an appropriate 20 sol vent such as

THF, di et hoxyet hane, DMF, DMA, or t | iARe, in the

presencen qf__an:lappropkoait/eztdmse s@zéls [ithium

dii sopr opyf F' i thium., SOBI tassi um

bi s(trimethylsil{)amide or the like. S 9 25 28

WD 2006/ 01435%-CT/ US2005/ 023546 A3 A@z\ (Ra) KOCH /

EtOH (Ra) p CN\ CO2H 9-1 9-2 or TMSCHN2

THE 2. LiAIH4 i \ A3 CBr4 a A Ra)PBHS/ éﬂmgol(lﬁiz)p I

Br OH 9-4 9-3 Internediates 9-3 afdF 24L.mm§re|n Ra,

p, and A3 are as deflned in the clains ut|I|zed in the

present i nvemti 0A°can b%Bprepared a &h in Schene

9. An appR¥f el y substphlt ed ' /itri le 9-1

Br OH
9-4 9-3

Intermediates 9-3 and 9-4 wherein R@, p, and A3 are as defined in the claims utilized in the present
invention can be prepared as shown in Scheme 9. An appropriately substituted benzyl nitrile 9-1
prepared as shown in Scheme 2 can be heated with a base such as sodium hydroxide or potassium
hydroxide or the like in an appropriate aqueous alcobol such as ethanol, propanol or the like to afford the
appropriately substituted benzoic acid 9-2 (See: Smith, M. B. and March, J. “March’s Advanced Organic
Chemistry”, 5™ Ed., John Wiley and Sons, New York, pp. 1179-1180 (2001) and references therein).
Benzoic acids 9-2 can be reduced to benzyl alcohols 9-3 with reducing agents such as borane in solvents
such as tetrahydrofuran or the like(See: Smith, M. B. and March, J. “March’s Advanced Organic
Chemistry”, 5™ Ed., John Wiley and Sons, New York, pp. 1549 (2001) and references therein).
Alternatively, 9-2 can be esterified by known methods including treatment with
trimethylsilyldiazomethane and the resulting ester reduced to alcohol 9-3 with LiAlH4 or the like.
Intermediates 9-3 can be transformed into benzyl bromides 9-4 using reagents such as triphenylphosphine
and carbon tetrabromide in solvents such as dichloromethane, dichloroethane or the like (See: Smith, M.
B. and March, J. “March’s Advanced Organic Chemistry”, 5% Ed., John Wiley and Sons, New York, pp.
518-519 (2001) and references therein).

SCHEME 10
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5 prepared as shown in Schene 2 can be heated with a
base such as sodi um hydroxi de or potassium hydroxide
wonodele4dsi ke i n an appropriate aqueous al cohol PeTAIS2@S/023546
et hanol , propanol or the like to afford the
appropriately substituted benzoic acid 9-2 (See:
Smth, M B. and March, J. "March's Advanced Organic
Chem stry", 5th Ed., John Wley and Sons, New YorKk,
pp. 1179-1180 (2001) and references therein). Benzoic
acids 9-2 cem be reduced to benzylogl cohglis 9-3 with
reduci ng agemts such as H in sol ts 10 such as
tetrahydro‘guréﬁfﬁzm‘\t ﬂm Smﬁ?ﬁe@d\ﬁ)w and
March, J. "Maoeh's Advanced Organic 2em Stry", st
Ed., John WIley and Sons, New York, p 1549 (2001)
and references therein). Alter nativel , 9-2 can be
esterified by known nethods including tir egf ment with
trinmethylsilyldiazonet hane and the resul tgRag ester
reduced to algohol 9-3 withoLi Al H4 or tvhe |ike.
I ntermedi ates)|9-3 can be transforned i nto benzyl
brom des 9HMN usdng reagentyS sYich agy, i phgnyl phosphi ne
15 and car bo)q—4<etrabrom<g_e_t_n_s_oJ verit ch as
di chl or onetfianecrd),shl or oet hane or the | _ABee:
Smith, M B. and March, J. "March's Advanééd Organi c
Cherri stry", 504 Ed. John W ey and Sol%s®  New York,
518- 519 (2001) and references therein). SCHEME 10

006/ 014357. | 92354
Intermeéa@ﬁ(b%ﬁg prefeeﬁé\yﬁl %erﬁ?) ﬁ%g Qg in% foaQeZ Qi(gﬁ%alﬁ the céalms can
be prepzﬁbd-ﬁd%ﬁo@/n-l\i SdRéxneC19 frgm 4n Rpr yyﬁplzstlm‘@d(t@@)qq}m@e 196-by
condensvﬁon W1th i ﬁﬁr%gﬁgll %&ﬁ?or&' %e%%&tltuwa%ltmaﬁ:%ﬁdj thJmeﬁﬁtréaQﬁ‘on may be

n are as defined in th
catalyze@illulaqmogabﬁsemcfpﬁsé jvm dydrexidm enthe e Imeqlusnis syen ?Sreg}?f‘%\lnmethaml or

the like ARBIRAROhGAE 8- cantR$ddutdd 8 thﬁ)@lééﬂo@el@m\@lt}lﬁdﬂctﬁ% dach as Raney nickel,

condensation with a nit rc? ane % di
palladiga A RO DARRGHOTSopp 3 Beprcs f BAseh AT fg agious acd m

alcoholic solvents such as methanol, ethanol or the hke (See: Langer, O., et al., Bzoorg Med. Chem.,
2001, 9, 677-694). Aminoalcohols 10-3 can be cyclised to oxazolidinones 10-4 using reagents such as
phosgene (Y=Cl), triphosgene (Y=0CCI3) or carbonyl diimidazole (Y=imidazole) with bases such as
triethylamine, diisopropylethylamine or the like in solvents like dichloromethane, dichloroethane,

tetrahydrofuran, dimethoxyethane or the like.

SCHEME 11
0 0
2 1
R! N,o\ AZ(CRy)nMgX R (CRo), A%
MeO.__NH | MeOTNH
e} 0o 11-2
11-1
PhMe,SiH
TFA
0
o OH
OH/THF R!
\{ 2 KOH/MeOH/ (CRo),A
R'  (CRy)A MeO\n/NH
11-4 o)
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catal yzed by aqueous bases such as sodi um hydroxi de or
the like in solvents such as ethanol, nethanol or the
wOi2kms/01M5¢ r oal cohol s 10-2 can be reduced to PCT/US2005/023546

am noal cohol s 10-3 with reductants such as Raney

ni ckel, palladiumon activated carbon or platinum

oxide in the presence of hydrogen gas and aqueous acid

in alcoholic solvents such as nethanol, ethanol or

the like (See: Langer, 0., et al., Bioorg. Med. Chem,
Interme&igte%plo é 8f t%e pgze%t 1@19 jon @H&Qﬁ% ‘RQ hﬁt % @1 3reCRNMAR in the clalms can

t o oxazol i di nones - usl ng reagents such
be prepq@mgb%@ inyelgime 11t ffrqﬁwz?@g%fﬁ@ 1\( w—@m IN-gethexy- z%l?ﬂ)mde of an
amino 26111 1dAZ4] &n @)Xpbr@i'la@l@iz& |p@e)pa1‘éﬁ biﬂ ki GetBlds it s Gr1gnard or other

triethylamne, diisopro | am ne or .t
orpenora RS RS OM B O D F P Bt 112 Reducton of
the ketoh@¥WwitR byaslie betoByiridé€lbmmichoxheddtriie alosholib eolVdnkseor THEHEMNE like or with

e R S e SR TR 4 i

to oxazdiGhiole OHA bt tRataie@RR - @e siRh ag KRP) in Aotventsovcingg MaOH, EsOH or the
/ g%§y1152005/023546

like andllﬁm;% dl&%]e\a/l\@g%%%%e%g%étﬂﬁe present invention wherein R
Rl, A2, p and n are as defined in the clains can be
prepared as shown in scheoeeME.12Tr eat nent of an
N- car banmoyl - (N- net hoxy- N-met hyl ) am de of an am no
acid 11-1 which can be purchased or prepared by Jsnown
met hods with a Gignard or other organone a é\
reagent such as an orga@ol|th|un1affor@%§Tﬁe
correspo I ng\3ket one 1;ﬂg Reduction of 5t Kat one

Gﬁ$1 [ bor ohydri @ oONHzi nc _borohydride in

alc

| vents or or the Tike or wi ot
reduci ng “agents such pas plgnyl di net hyl sil ane | HE

affords gbgohol 11-3 whjiLh can be cyclized to A2
oxazol i di none 11-4 upon treatnent with base su@m? as
KOH in solvents such as MeOH, EtOH or the |I|ike and

THF, di oxane, di nmethoxyet hape t li ke. . .
Compounds of the present invention 12-3 vxyhereln R, RP li{a, Kf A3, p and n are as defined in the claims

can be prepared as shown in Scheme 12. Oxazolidinones 12-2, prepared as shown in Schemes 10 and 11
can be alkylated with benzyl bromides 12-1 which is prepared as shown in Scheme 9 using bases such as
sodium hexamethyldisiliazide or sodium hydride in solvents like tetrahydrofuran, dimethoxyethane,

diethyl ether, dimethylformamide, dimethylacetamide, or the like to afford products 12-3.

SCHEME 13

31



10

15

10 SCHEME12 A3 0 (Ra) PA3 (Ra) i \ + ONHONRL P

Br 2 RL O 12-1 12-2 12-3 A2 Conpounds of the present
wonverisxsn 12-3 wherein R, Rl, Ra, A2, A3, p aRATAS206/023546

as defined in the clainms 15 can be prepared as shown

in Schene 12. Oxazolidinones 12-2, prepared as shown

in Schenes 10 and 11 can be alkylated with benzyl

bromi des 12-1 which is prepared as shown in Schene 9

usi ng bases such as sodlunlhexanethyld|5|I|a2|de or

sodi um hydride in solvents |ike tetrahydr

di met hoxyet hane, dleth@I et her, di mgkdy nanide,
dlnethylacetaq1de or t like to afford othyct s
12-3. 20y 13, 3b r2006/014357

PCT/ UB36T5/ 023545 ' O ( | HTzzz="N Ri O=Ri)p-R' /
Br + ~4 RTOZ 131 3-2 13-3 A2 A3 ( Ozz~-

NRL O 183 13-4 Conpmunds of the present ,nvepation
13-4 wherein R, Rl, Ra, A2, A3, p and n are gé defi ned
in the clains can be prepared as shown in Schene 13.
Ckgzgaldlnones 13-2, prepared as shown in Schermes 10
an

A3

13-4

Compounds of the present invention 13-4 wherein R, R1, Ra, A2, A3, p and n are as defined in the claims
can be prepared as shown in Scheme 13. Oxazolidinones 13-2, prepared as shown in Schemes 10 and 11
can be alkylated with benzyl bromides 13-1 which can be prepared as shown in Scheme 1 using bases
such as sodium bexamethyldisiliazide or sodium hydride in solvents like tetrahydrofuran,
dimethoxyethane, diethyl ether or the like to afford products 13-3. Compounds 13-4 are then prepared
via a Suzuki or Stille reaction or variation thereof employing palladium catalyzed cross coupling of
jodide 13-3 with an appropriately substituted aryl- or heteroaryl-boronic acid, -boronate ester or ~trialkyl
tin as described in Miyaua et al., Chem. Rev. 95, 2457 (1995) and references cited within and as
described in Smith, M. B. and March, J. “March’s Advanced Organic Chemistry”, 5™ Ed., John Wiley
and Sons, New York, pp. 868-869 (2001) and references cited therein.

SCHEME 14
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5 can be al kylated with benzyl brom des 13-1 which can

be prepared as shown in Scheme 1 using bases such as
weadistmdsexanet hyl di siliazi de or sodi um hydri decrms2005/023546

solvents like tetrahydrofuran, dinethoxyethane,

diethyl ether or the like to afford products 13-3.

Conpounds 13-4 are then prepared via a Suzuki or

Stille reaction or variation thereof enploying

pal I adi um cat al yzed cross coupling of iodide 13-3

\r/]vlth an approprl atgl y substl ed aryl~ora®
et eroaryl ¢ aci d, &Raepﬂ—er or -trialkyl
10 tin as '%Ig ed in er'o é\t HdRev. 95?/

2457 (1995) an é?“e@@nces cited vvlthl 142nd as
described in Saith, M B. and March, March's
Advanced Organic Chemstry", 5 h Ed l ey and
Sons, New York, pp. 868-869 (2001)Et o q-%?erences
cited therein. 15 SCHEME 14 32 W2, 2@ /E}z’m357

PCT/ US2005/ 0235463 A3 A3 Dess-Martin a,- - ri odi nane
(Ra) p 14-1 14-2 i Znl2, T A*CH2Cl1 2 2.
LI Al H4, a) Py NH Y ma(,, . O~ NH2
14-4 O 14-3 OH 1. %@“ﬂ CR2) GRa) p
N-(CR2)nA2 O 14-9 OH
14-4 14-3
1. NaH, DMF

2. Br—(CRy) A2

7N A
(Ra)p'l_ _
N—(CRy),A2
O%

145 ©
Compounds 14-5 of the present invention wherein R, Ra, A2, A3, p and n are as defined in the claims can
be prepared as shown in Scheme 14. Benzyl alcohols 14-1 can be purchased or prepared according to the
procedure outline in Scheme 9. Reaction of 14-1 with the Dess-Martin periodinane affords the
corresponding benzylaldehydes 14-2. Other methods for oxidizing a primary hydroxyl group to an
aldehyde can also be used, for example, Swern oxidation conditions, tetrapropylammonium perruthenate,
pyridinium chlorochromate, sulfur trioxide-pyridine, or the like. 2-Amino-1-phenylethanols 14-3 can be
prepared from 14-2 via the corresponding silylated cyanohydrin by treatment with trimethylsilyl cyanide
and catalytic zinc iodide followed by reduction with lithium aluminum hydride or the like reducing agent.
Alternatively, 2-amino-1-phenylethanols 14-3 can be prepared from 14-2 via the corresponding
cyanohydrin by treatment with potassium cyanide followed by reduction. 2-Amino-1-phenylethanols 14-
3 can be cyclized to oxazolidinones 14-4 using reagents such as phosgene (Y=Cl), triphosgene
(Y=0OCCl3) or carbonyl diimidazole (Y=imidazole) with bases such as triethylamine,
diisopropylethylamine or the like in solvents like dichloromethane, dichloroethane, tetrahydrofuran,
dimethoxyethane or the like. Oxazolidinones 14-4 can be alkylated with alkyl, heteroalkyl, aryl, or

heteroaryl bromides using bases such as sodium hexamethyldisiliazide or sodium hydride in solvents like
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Compounds 14-5 of the present invention wherein R Ra,
A2, A3, p and n are as defined in the clains can be

wonrepaied7’as shown in Schenme 14. Benzyl al cohoPeTA%2@5/023546

can be purchased or prepared according to the 5
procedure outline in Schenme 9. Reaction of 14-1 with
the Dess-Martin periodinane affords the corresponding
benzyl al dehydes 14-2. Other methods for oxidizing a
primary hydroxyl group to an al dehyde can al so be

tetrahydfBEsh, diRAhRYAHRE SictSWRIMBr Phelait®Rf@O pdidiidtonss. Enantiopure products

t et rapropyl anmoni um perrut henate, pyridinium

may be AR YE T HAE M PHY- tri oxi de- pyridine, or the Iike.
2- Ami no- 1- phenyl et hanol s 14-3 can be prepared from
14-2 via the corresponmggﬁéﬁﬁygated cyanohydrin by
treatment with trinethyl’siTyl cyanide 10 and catal ytic
zinc iodide followed by reduction with Iithium
al um num hydri de or theR'NRe reduci ng=
Alternatiyfl , < am no- lagpiNadiyl et (mays 14- 3 can be
prepared($ o 14- 2 vi a_tgaeHcor r gspondiurg qehydrin
by treat nent t hCpet assi um cyani de f g%oé.' by?
reduction. 2-A%o-I|-phenyl et hanol s 13-'3 an be
cyclized to oxazolidinones 14-4 using r a%e .such as
phosgene (Y=C), triphosgene (Y=0CCl3) |of= prl
di i m dazol e (Y=i m dazol e) wigh bases sugh® 2 b
triethylamng, 15 giisopropyLethylanine or like in
sol veng LiLke]di chl or onet héiney diCELQLQ
t et r ahydro di methoxyerhane BrF tthe
xazol i di nones 14-MHcan be al kyl ated with
het er oal kyl ,4s2f Y\ or heteroaryl bronidg;cmting bases
such as sodi um hex&ret hyl di siliazide or dﬁiun1hydride
in solvents Iike 33 WO 2006/ 014357 PCT/ US2005/ 023546
t et rahydr of g4 EB/Qﬁ nmet hoxyet hane, diethyl ether or the
like to afftey A$g@@@@g 14-5. Enantiopure products
may be obt aijetceiode chiral chromat ography. SCHEME 15

AT

5 RL N2, (ROP | \ ag. NaOH, (Ra)p /| FtOH NO CHO
2 15-1 15-2 OfeH2, RaNi, O aq. A*NeOH (Ra)p RI
YY Ra ey ) piR’ (R A
NaH, DMF Z )
NH o N"(CRZ)nA
o~ Br—(CRy) A e ©
15-5 O - o)

Compounds 15-6 of the present invention wherein R, R1Ra, A2, A3, p and n are as defined in the claims

can be prepared as shown in Scheme 15. Aldehydes 15-1 can be purchased or prepared according to the

procedure outline in Scheme 1. Condensation of 15-1 with a nitroalkane affords the substituted

nitroalcohols 15-2. This reaction may be catalyzed by aqueous bases such as sodium hydroxide or the

like in solvents such as ethanol, methanol, or the like. Nitroalcohols 15-2 can be reduced to

aminoalcohols 15-3 with reductants such as Raney nickel, palladium on activated carbon, or platinum
oxide in the presence of hydrogen gas and aqueous acid in alcoholic solvents such as methanol, ethanol
or the like (See: Langer, O., et al., Bioorg. Med. Chem., 2001, 9, 677-694). Aminoalcohols 15-3 can be
cyclized to oxazolidinones 15-4 using reagents such as phosgene (Y=CI), triphosgene (Y=0CCI3) or

carbonyl diimidazole (Y=imidazole) with bases such as triethylamine, diisopropylethylamine or the like

in solvents like dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane or the like.

Oxazolidinones 15-5 are prepared via a Suzuki or Stille reaction or variation thereof employing
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NH NH2 O~ CH 15-4 O 15-3 (HO 2B. A3 Pd(OAc) 2,

K2CO8, H20-acetone 3 a A RR Ra ARL (R )p NH NaH,
wOob06(013337N_ (CR2) A2 -.( Br-(CR2)nA2 O \\ 15- B8CTAS2[5/023546

O-~ O Conpounds 15-6 of the present invention wherein

R, RL Ra, A2, A3, p and n are as defined in the clains

can be prepared as shown in Schene 15. Al dehydes 15-1

can be purchased or prepared according to the 10

procedure outline in Schenme 1. Condensation of 15-1

palladnn‘{’fI cEQly@ecer&srs Qé\lﬂﬁﬁ@ 6f 1@31&«%r1‘§54 Wiltapprtpsihitelly Yt tuted aryl- or heteroaryl-

vvonc e A S U8 e oy o s e P ity e s,
2457 (189} MANtRreatts Ritabwitiinandhs deseibbdindinithoM. Bhend Mieh. J. “March’

s ) AR i SR BILTRER 8 APty
referencedcii@d thevednt. eOkagalidamgs ](5F5 plde ahkmlmed Fithakkyl. hetgqq@lkyl aryl, or heteroaryl
bromidel Eﬁ@%&%& Sfn %;Q/Sgﬁlglgl%@ ﬁi ﬁf@ha@ﬂl@ %pkbauﬁghﬂnﬁ@m%bﬁ/@[hmlk&

nts suc et hanol 15 or t

h

tetrahyd(@ren diretheethane, dletbylérher omgheikego afferg Pf@ﬂ%tﬁ% 62%’6311“0@“6 products
maybemﬁnwachlﬁmm&ﬁitﬁﬁﬁt%bs 15-3 can be cyclized to

oxazol i di nones 15-4 using reagents such as phosgene

(Y=A), triphosgene (Y=0CCl3) or carbonyl diimdazole

(Y=i mi dazol e) with basesSGHEMEAdS tri et hyl am ne,

di i sopropyl ethylamne or the like in solvents |ike

di chl or onet hane, di chl opoet hane, tetrahydrof uran,

di met hoxyet hane or thgg'u,é?(\ Oxazol i di nones 15-5 are

prepared via a Suzuki }:\ e reaction @p variation
t her eof sloyl ng 34 006 /RJS2Q65>\023546
pal | agheys aI yzequérqg)sBﬁoug ) i odi d%

wi th approp h ryl -

0
bor oni ¢ aci1§.s|, OM@(ﬁ'atPeNeW%?'s or16—2roal Kyl t®n
compounds, as descrl bed in Myaura et al., Chen. Rev.
95, 2457 (1995) and references cited WiltkPH, aaheOas
described in Smth, M B. apd March, J. 2"harAR,B
Advanced Organi c Chemnigaoyp"’,° 5t' Ed. ohn Wley and

Sons, New XQr A3I0Io 8BRS, (2001) anl ! R!

(R [ P H,O-acetone R P
NH O\\<NH
164 o\\< 16-3
O
NaH, DMF NaH, DMF
Br—(CRy), A2 Br—(CRo)nA?
A
. (HO)B " °
AP g PAOAG KCOs, N
i » ay
(R P HO-acetone  (R?); _
N, 2 o) N CRy),A?
O CRo),A
165 &O( 2)n 16-6 &O( 2n

Compounds 16-5 of the present invention wherein R, R1 Ra, A2, A3, p and n are as defined in the claims
can be prepared as shown in Scheme 16. Aldehydes 16-1 can be purchased or prepared according to the

procedure outline in Scheme 1. Condensation of 16-1 with chiral N-acyloxazolidinones affords the aldol
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5 references cited therein. Oxazolidi nones 15-5 can be

al kyl ated with al kyl, heteroal kyl, aryl, or heteroaryl
wonrawiodes7 usi ng bases such as sodi um PCT/US2005/023546

hexamet hyl di si | i azi de or sodi um hydride in solvents

i ke tetrahydrofuran, dinethoxyethane, diethyl ether

or the like to afford products 15-6. Enanti opure

products rmay be obtained via chiral chromatography.

10 SCHEME 16 OKkN \R Bn 1 Ra)pi (Qor (S) Bn (RP

adducts %J6Gé-l aBd&cQoed]lﬁ E%‘argﬁANQzQJl 2] ARB Bhenl ok 2008, 2439203, Orhi chiral N-

acyloxaze@moqes 62,‘.@ %pug)hapi BEE@P%@E%S (slﬁsér}_l%giBAégﬁﬁ% ﬁﬁ&mﬁ Schaad, D.R.
Synthesis 9996, 283G, Iﬁmﬁ;oﬁ)nds N, catbdhyliedtze DidFhe BrrreffORANY AGAds and then treated

with leE@Qj&PgRé%l%rﬁgdétt%_@ wmlk %ﬂr@g’ BE %tc%f 6%% %@Tan,g%r&% af%dlng chiral

oxazolidlfnEs 15-3 @ﬁzﬂlcﬂlﬁ)n&)lfp/b@m gepared Ga e SuzuborpYtidle egsetion or variation

thereof %neéig},q Ilgbp%ﬂ Mﬁﬁ cgtla 2ddcrddtc (ﬁﬁlx%gﬁ?f’lod%s 18-3306h @Rﬁ){)ﬁatgﬁ substituted aryl-

alns e prepared as S
or heter@e dgronicgcidsy b@ﬁm@tq@rltr@% tB’eCO&EPWH’é’saé &C%Flb%]rlg @ayaélaa et al.,
Chem. F35.08! $H5191908) 4ddGefeRnQE BRMdNAHR hhd Aelesdiib&LineSmith1 M. B. and March, J.

e SeTana o e 08 Bl MBS e oot
and refeashgdscitsd théred, Gxazdldiondsiéd damb&Eakylated Withalkel besgroalky], aryl, or
heteroaryl bromi C:I'éles usmgobasds sucgl a% sod’&%ﬁ hex%%%th%dls-liﬁgidg Qll Joﬁiun‘”iydrlde in solvents like
tetrahydrofuran, dimethoxyethane, diethyl ether or the like to afford products 16-5. Alternatively,
oxazolidinones 16-3 are alkylated with the appropriate bromides to afford compounds 16-6, which are
subjected to a Suzuki or Stille reaction or variation thereof with appropriately substituted aryl- or

heteroaryl-boronic acids, -boronate esters or -trialkyl tin compounds to afford products 16-5.

EXAMPLE 1

0,

FsC CN
2-Amino-5-(trifluoromethyl)benzonitrile
A 2-liter flask was charged with 100g (0.348 mol) of 4-amino-3-iodobenzotrifluoride, 40 g of CuCN and
750 mL of DMF. The mixture was heated to and then maintained at reflux for 1 hour. The reaction was
cooled and poured into 3L of water containing 300 mL of concentrated ammonium hydroxide. To the
mixture was added 1L CH,Cl,. The mixture was then filtered through celite. The layers were separated
and the aqueous layer was back extracted with CH,Cl,. The organic extracts were combined and the
solvent removed under reduced pressure. The residue was dissolved in 1.5 L of ether and the resulting
solution was washed with 1N ammonium hydroxide, aqueous sodium bisulfite, 1N aqueous HCl and
brine. The solution was dried over anhydrous MgSO, and filtered through a silica gel plug containing a
Jayer of MgSO,on top. The plug was washed with .5L ether. The ether solutions were combined and
concentrated to 750 mL and let stand at room temperature. After 2 days the resulting solids were
collected, washed with hexanes and dried under reduced pressure to afford 2-amino-5-

(trifluoromethyl)benzonitrile '"H NMR (CDCl3, 500 MHz) § 7.68 (s, 1H), 7.58 (d, J = 8.5 Hz, 1H), 6.81
(d, J = 8.5 Hz, 1H), 4.80 (br s, 2H).
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acyl oxazol i di nones can be purchased or prepared as
described in Ager, D.J.; Allen, D A ; Schaad, D R
wepmicliesiss 1996, 1283-5. Conpounds 16-2 can bePCT/US2005/023546
hydrol yzed to the correspondi ng acids and then treated
wi t h di phenyl phosphor azi date and a trial kyl am ne base
to effect a Curtius rearrangenent, affording chiral 5
oxazol i di nones 16-3. Oxazol i di nones 16-4 are prepared
via a Suzuki or Stille reaction or variation thereof
enpl oyi ng pal | adi um cat al yzed cross coupling of
i odides 16-3 with appropriately substituted aryl- or
het er oaryl - boroni ¢ acids, -boronate esters or
-trial kyl tin conpoundsExasMPigsZri bed in Myaura et
al., Chem Rev. 95, 2457 (1995) and references cited

within, and as described ip=Sgth, M B. and March, J.
“March's Advanced Organic ' stry", 5t" Ed. John
BR,~ 868869 (2001) 10 and

Wl ey and Sons, New Y o
references cited ther . Oxazoli'di nones 16-4 can be
al kyl ated with al kyl, heteroal kyl, aryl, or
het er oar yl bronides usi ng bases such as sodi um
net hyl dy de or sodium hydride in solvents
2:10d0- P RHATEGEN i Slcohs éan di met hoxyet hane, _di ethyl et her
To a solgtiort ¢f@-amiikee5t o ludrpwethy Mhepenititls (6l ), ans&ﬂv%flﬁa%% ) in

acetomtm%eﬁﬁi Ihﬁj 4t @m%Qd&debﬁty@hlﬁﬁé a1 Qﬂ)\ﬂr&ﬂ%vlieh Gha pREQPWaa h@intained
m des to afford co

o130 e prstecte 1608 STRIRCIGR "8t 19 PR ALY PR S depsd o Tor 30
minutest TBE %@étldﬂllnhhuﬁp@fs @ﬁcﬂbdiﬁﬁthtyd wiibsthértaud edshad 9% withwatks 2x w1th

aqueons ﬁ:ob]iug{{g{)‘?/fll t? bor o {eé Oﬁc‘fp:%la% énet ’Ol‘hg ?Af’hﬂﬁgt\xﬁ ﬁigécfed’vgr Q%ydrous MgSOy, filtered
throughRX$ANPEE plugki2 thefr 8@ c@Nyated@iving 100 g of ared oil. The product was purified by

silica g% %@t\%ﬁé lyeﬁdtﬁlgé&tvtgﬂf%ilt{%ﬁl RERAQNEY hitBes/AHA] dnbigrl

nesanediC Rt o bR PO BB o B (PG

7 =28.5 fik: 19f), P, The.sm X1y, §.59as, .heatse@lstm mmd t hen
mai ntai ned at reflux for 1 hour. The reaction was
cool ed and poured into 3L of water containing 300 nmL
of concentrated amoni unEXMiPbKi3de. To the 25 m xture
was added 1L CH2Cl2. The m xture was then filtered
through celite. The layers were separated and the
aqueous | ayer was back expié@cted W th CH2C12. The

d the solvent

PRe resi due was

)88.10(d,

renoved under reduced pr J

dissolved in 1.5 L of et and the resulting

sol ution was washed wtl K acmroni um hydr oxi de,

aqueous sodi um bi sul fate, 1N aqueous HCl and bri ne.

The sol ution was dried over anhydrous MgSO4 and

filtered through a silica gel plug containing a 30
-Isopﬂoawe]—meﬂho VB @4flanometpyl € gilpashed wit h. 5L

Toaso utlﬁm of -1026 Sg{r[}ﬁ r_}%% hﬁg{)b ?Qﬁee[ @ 'ngﬁﬁ) ?d?lCtS—lsopropyl 2-

centr room
methoxyghrpeh prenicacidifl toes: 82 rma«;lémtdwéethsé §@V1€%§yo§é (F0efsmlyas added 2M

NaoCOxQb 1RefIt) ehanbeS Ioe sl \Waiddhwdie X Bn@E). afhd solnti@cwasnidgassadedthodtdogen for 2

ST N T O ————————
for 2 nfnufesB &hd §)1utﬂ)h|)was divii8d éghally in® 8:0B0 L, mitkdwavEtuBds. Each tube was

degassed with nitrogen for 1 minute, sealed, and placed in a microwave reactor. The wattage was set for

200 W until the temperature reached 150°C and then the temperature was held at 150°C for ten minutes.
The tubes were then cooled to room temperature, combined, poured into H2O (50 mL), and extracted
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(d, J = 8.5 Hz, 1H), 4.80 (br s, 2H). 36 WD

2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 2 F3C\ ON 5
wa-20a4357- (tri fl uoronet hyl )benzonitrile To a BOTWS2ME/023546

of 2-am no-5-(trifluoronethyl)benzonitrile (15.1 Q)

and dii odonethane (24 nmL) in acetonitrile (150 nL) at

35C was added t-butyl nitrite (21 nL) dropw se. The

reaction was nmaintained at 30 - 35C during the

addition. The reaction was aged for 30 mn and then

with Etdﬂ@s(ldit%t)? ke %@91@15 woaQyasld Wit Bne $50 b dfi@iasei WapS Oy, filtered,

m Xt ure was cool ed dlluted wth '
and consgpEHE B RCo5% b BT O BT Sy et 5
1sopr0pﬂﬁdmét 4 %ror@ﬁ@l)%f%héﬂ 1- @Jéal%@ﬁtrﬂ’é zis&d1gﬁi\/ﬁlﬂoﬁl’chhym‘£=m (25%
EtOAc/hg Zﬂlgoé’l cgfg:}p 'b%g@% 9?7' B 08 dp}l_#_ o@i}dlﬁﬁﬁ% @ J =80

d 0| e product
Hz, 1H)VesS] @ari< 8.6 .08z, 150,17 Da(d,gﬂl: 2.0 zO R, 6.§7 Gl My 8¢ Tt ilHYy 3.82 (s, 3H),

293ﬁmﬁzﬁgﬁgé%gké%ﬁgﬁiQﬁgs?g?gs 3:1 hexanes/ CH2C12 and 1:1

2-i10do-5-(trifluoronethyl)benzonitrile. 1H NVR ( CDC13,
500 MHz) 6 8.10 (d, 15 %ﬁﬁﬂ@ éEht 1%0, 7.85 (d, J =

1.8 Hz, 1H), 7.52 (dd, J = 8.5, 8 Hz, 1H). EXAMPLE
3 MO F3C CN 20 MeO
5'-1sopropyl -2' -net hoxy-4-(t oronet h

I 1) bi phenyl - 2-carbonitrite F6 S
2-i0do-5-(trifluoromet enzonit ile (2.0 g, 6.7
mol ) and (5- |sopr0ﬁ¥§ hoxyphenyl ) boroni c acid
(1.6 g, 8.4 mol) di net hyll et hyl ene gl ycol (30.4
nL) was added 2M Na2CO3 (6. 8Hei), ethanol (9.6 ni),
and water (10 nlL). The solution was degassed with
1-[5'"-Isdptdpy PH @Rkt HoRY- 42tr12150mnemt/mnheﬁ@62ﬂh_ﬁéﬂﬂa_n_ém my, 0.67

5'—Isopr9rgry—% aﬁeé\/\ﬁoxg—gq(? ﬁfﬁlo%)gr?ethé(ﬁgmpﬁ PE C ]%?]1}‘1@1 e (?6?93%9’9 1%111'31) was dissolved
in Etzodﬁixmab@déqalaql 1oP°¢ nLAHt%%mLﬁia I sdapan Fig el mpgh wes added
dropwise l'é)g %br}’@g éﬂ&%ﬁﬁ gnqt WeteBr 10 hiREE thelOctidn WhdWirBed AR @amperature

In a crowave reactor. The watt

and stirfed at Top@@ermeEARr for Sheurs e rpreteation &/2f Bge AegChes 3&518%%%?? addition
of 1.5 ndIher H@T@@oﬁﬁlu e@lutipa ofl@s}d feltowtB L1 Hanl 6f30%niNaRH. dellowedthg 3.0 mL of

H>O0. %a?sglamg ﬁeﬁ%t ol r%qg}%l \yaSQNaSﬁ) %eru)g%hrejr;ptf(; @Lé&;@ V‘Z)égnt% B&%ﬂc washes
were dr2d6¢r0Na4S67, fiMEEd LB oMs¢aR g4 Burification of the residue by flash chromatography
with 2%MeOH/CH)Cly containing 0.1% Et3N afforded 1-[5-isopropyl-2-methoxy-4-
(trifluoromethyl)biphenyl-2-yllmethanamine. Ry = 0.30 (10% MeOH/CH2Cl2). LCMS = 324.3 M+
'H NMR (CDCls, 500 MHz) & 7.77 (s, 1H), 7.55 (d, J = 6.8 Hz, 1H), 7.32 (d, J = 7.8 Hz, 1H), 7.25 (dd, J
=8.3,2.1 Hz, 1H), 7.00 (d, J = 2.1 Hz, 1H), 6.92 (d, J = 8.4 Hz, 1H), 3.66-3.74 (m, 5H), 2.91 (m, 1H),

1.26 (d, J = 6.9 Hz, 6H).

EXAMPLE 5
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with Et OAc (100 nL). The organic | ayer was washed wth
brine (50 n.), dried over Na2SO4, filtered, and
woanmgndasat ed. Purification by flash chronat ogpapg2005/023546
with 15% CH2C12/ hexanes afforded 5' as a light yellow
oil. Ri= 0.65 (25% EtQAc/hexanes). 1H NMR (CDCl13, 500
MHz) S 7.97 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.63
(d, J =8.0 5 Hz, 1H, 7.31 (dd, J = 8.5, 2.0 Hz,
1H, 7.12 (d, J = 2.0 Hz, 1H), 6.97 (d, J = 8.5 Hz,
1H), 3.82 (s, 3H), 2.93Me0 ), 1.27 (d, J = 7.0 Hz,
6H). EXAMPLE 4 ne0 F3C NH2
1-f5" -1sopropyl-2'-meth
1~) bi phenyl - 2-yI | et han o
5'-1sopropyl -2' - net Ry- 2= (tyif | uor omet hyl ) bi phenyl -
carbonitrile (996.2 ng, 3.12N D) was dissolved in
Et20 (33 nlL) and cooled to O AH (12.49 nL of a 1 M
solution in Et20, 12.49 X\ was added dropw se by
syringe. After stirringC for 10 mnutes, the
reaction was warned to roo enperature and stirred
at roomtenperature for 6 houfss The reacti on was then
guenched by sl ow dropwi se addition 15 of 1.5 nL of H20

(vi gorous evoI ution of gas _ %
4-[3.5-bisgixifporemethyd i3-S 'asqprony -2 -mathg Xy (i e E_

11meth 1@tdxg£31|iamp1&{é| pitate was vvashed w th 5 x 20 rrL of

(2 the organic WEShEa !vver:e gr i ed over Na2S(4,
M%‘%%Lﬁg%&@g%w 4% i on of the residue
To solutlil)tl cfﬁl [3SbisCtkiflocrainerty 13 by 1] (idt dxy Redite GeidCHIORE, It maplh ingnzene (10
mL) wai ad %EI o) OQESf ﬁif%go&%c{l% ?ﬁ@&@{l?%hﬁ%&éﬂ@ﬁﬁg%ﬁ 016 a :2%16/1 solution in
hexanes( zog/mm@-v @E@Cl_i_)zlynnu@g\y@ eagin s (qqu_c)hed with sqygraldpeps of HOAc (add
until ye &P?jcd1gﬁgge%|z’i‘he§e%t1gg whsSoonddmrated arﬁlg)uhﬁed by frash colndtography with
Et

10 to 80% /he_[cp.})es qaf@gd (r&thyh [3,9- lz{s(f%ro yl)ggen@]éd.{%foxygacetate 1H NMR
(CDC138504) Mﬁz) SH4 (s2HH67.85 BALHDND. 356 1H) 23.881(s( FHD. 3.6 (bs, 1H)26
= 6.9 Hz, 6H). EXAMPLE 5 25 38 WD 2006/ 014357
PCT/ U82005/ 023546 MO O F3C N O

Step B: methyl [3,5-bis(trifluoromethyl)phenyl](bromo)acetate

Methyl [3,5-bis(trifluoromethyl)phenyl](hydroxy)acetate (300 mg, 0.993 mmol) was dissolved in
CH3Clp (10 mL). The solution was cooled to 0°C and CBr4 (659 mg, 1.986 mmol) was added followed

by PPh3 (521 mg, 1.986 mmol). After 1 hour, the reaction was warmed to room temperature and stirred
at room temperature for 1 hour. The reaction was filtered through a short plug of silica gel with CH2Cl).
The filtrate was concentrated and the residue was purified by flash chromatography with 5%

EtOAc/hexanes to afford methyl [3,5-bis(trifluoromethyl)phenyl](bromo)acetate. Ry =0.24 (5%
EtOAc/hexanes). 1H NMR (CDCl3, 500 MHz) § 8.02 (s, 2H), 7.87 (s, 1H), 5.41 (s, 1H), 3.83 (s, 3H).

Step C: methyl[3.5-bis(trifluoromethyl)phenyl1({[5'-isopropyl-2'-methoxy-4-( trifluoromethyl)biphenyl-2-

yllmethyl }amino)acetate
To a flask containing methyl [3,5-bis(trifluoromethyl)phenyl](bromo)acetate (237.7 mg, 0.651 mmol)

was added 1-[5'—isopropyl—2'-methoxy—4—(triﬂuoromethyl)biphenyl-2-y1]methenamine (102.1 mg, 0.316
mmol) in CHpCl) (4 mL). The reaction was stirred at room temperature for 5 hours and then diluted

with EtOAc (50 ml). The organic solution was washed with water and brine (15 mL each). The organic
extract was dried over NapSO4, filtered, and concentrated. Purification of the residue by flash
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F3C CF3 4 [3 5-bis(trifluoronethyl)phenyll-3-{
[5 -isopropyl -2'-methoxy-4-(trifluoronethyl)biphenyl-2
wo 2yde/ometshyl } - 1, 3- oxazol i din-2-one 5 Step A neCHIAIS2(403/023546

5-bis(trifluoromethyl)phenyl | (hydroxy)acetate To
sol ution of

[3,5-bis(trifluoronethyl)phenyl] (hydroxy)acetic acid

(510 ng, 1.77 mmol) in benzene (10 nl) was added MeCH

(1.5 m.) followed by (trinethylsilyl)di azonethane
chromaté;%ra;@@ (e B EtOZAM/&QAﬂé&)Iaﬁerdlecmmeﬁh@ps:ﬂm%(mﬁuol&nm}phenyu({ [5%-

10 mi nutes, the rea t
isopropgyBHBT o BTSN g RRe By By 033 (1%
EtOAc/lwxa@@pemm = 60RE (Maam il NMIREC TR CenMERD) 8d.7&dV9 (m, 3H), 7.62 (s,

1H), 7584 Eﬁ@%@él f g’fﬁ m?}{;})@?% 4 50 5301 395t oBRYe (m, 11, 6.89

(d, J = § 51 H), S 30r(irk uﬂbadmétmm) BBeAYT (uHyBr bXy) aten s, 1H
NVR (CDCL3, 500 MHz) S 7.94 (s, 2H), 7 85 (s, 1H)

,1H) 383 3H)'_3.68 (bs, Step

.._L Sl GHRSOBKOP Y HIS 0 ‘.‘ piluo -u_ hyDbiphenyl-2-

1]meth llﬁﬂé) ethanol )
A sohmf gofsreeét@gé aﬂ%& e e i #ga%p%%&%gf B o) >0
(tr1ﬂuor'<$tmeth§slaﬁlmheny;lf2 Mgetmmrg@)chta@@ LY @g@@%ﬂ 1¥olggi(sm Et2O
y c{ c;oolwif(% @ed Tﬁiﬁf @bé e pﬁ%’f a IP)(/I Eolﬁnt’é)n g@@AH"(Q 108:5 n%ﬁcﬁ) was added

T
(15mL[)1 reaction was warned to room
dropwise dprpginge. uTlee regvtion was yarghed it ropi damReEATR pRgt HFTed pigpon temperature for

1 hour. A@Y feactlddGds %tqh%h%r dahikibesea,a @0@ WO folowdiidyt 1 Y NJQH (100 L),

followeg Ylﬁéht@@t’g‘g gﬁ% g({iﬁgm\f}s e(gec&}télte\?\vgagf\x}asﬁedg«g\% da\i\@ﬁle? Yv1th ﬁHzClz The
organic mmmmquamymgm 1866 Etsiice ¢ @X@ﬂgSMe@}mHZﬁ‘lﬂ apfethpy {fltrate was

5-b trif

concent%ateéidf (1'151@5 rl ﬁ&%%%%@w?@%@%ﬁ&%&ﬁrdﬁg 3.5-
bls(trlﬂﬂolﬁﬂet(lgl)phﬁlhﬁl], 2-U [8—'iso@s),py112—|)neth§x341 (tfiflnorpppthy Rbigienyls-

yl]met nnno)%h%%?olcﬁ ”%b?Xéi@?E&:&/&%{eh)f hearemsghy phenith iR '
it i i
7.8 Hz, 'I?lghhds ([113115) @'921Q1fnr 1}f1)| 6!% Qe A A3 TEa i, o, rzoam()namm ave (bs, 1H),

(2 25 was added
1.20 (d;/ 7 68 Hzg opyl 2 nethoxy 4-(trifluoronethyl)bi pheny
- 2- yI]nethenan1ne (102 1 ng, 0.316 nnDI) in CHCl12 (4

: Q{i{;@&%&hh%ﬁnmnw 2-

ﬂhmmgibhﬁﬁﬁgamimﬂﬂmg was mashed Wi th mater and brine (15

Toa som-ﬁoﬁ @Pll)'})os RO 10106 20% RMKtibaRtoMaR, €0i0635 @mel) ilNAESAWD4 (0.5 mL) was
filtered, and concentrated. Purification of _the

added 3-E3s7-isferifipramegtsmpbeny - (00ioRIIRY 58 7oy UsHERor Gaesliy g ipbenyl-2-
yllmetighyaoRmdaiginalByl rid 010055 hnE) DAGEIEx é(hiele) déliagred o DIPEA (19 uL,

0.107 rp]g@lbr%é%ﬂstl%mg %}égr%@%c?%{rb% 5) he n §' W[déh gnm%) aé\d t}}e];uxture
was extrsttdayithelitDre X 2 ab-at he ofanie e@tr@ewesl\saﬂhedaf F?é@) CO3, and
brine (%Bygac'h) 691?’6 &g&ﬁ@ﬂ}é’f wak tﬂef(l\lﬁﬁd(m%sﬁoﬂlt&éﬂz )md&oncentrated The
residue was purlﬁed by Pr'rllLC to afford 4-[3,5 b1s(tnﬂuoromethyl)phenyl]~3 {[5'-isopropyl-2'-methoxy-
4A-(trifluoromethyl)biphenyl-2-ylJmethyl}-1,3-oxazolidin-2-one. Ry =0.27 (25% EtOAc/hexanes).

LCMS = 606.3 (M+1)*". '"HNMR (CD,Cl,, 500 MHz) (Doubling of some peaks observed; atropisomers
present in 1:1 ratio) 8 7.84 (s, 1H), 7.19-7.60 (m, 6H), 6.80-6.87 (m, 2H), 3.84-4.68 (m, 5H), 3.68 & 3.64
(2 singlets, 3H), 2.82 (m, 1H), 1.17-1.21 (m, 6H).

"H
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1H), 7.56 (d, J =7.8 Hz, 1H), 7.31 (d, J = 7.8 Hz,
1H), 7.23 (dd, J = 8.2, 1.9 Hz, 1H), 6.96 (m 1H)
w0 .288/08435d, J = 8.5 Hz, 1H), 4.30 (m 1H), 3. 52cBURN05/023546
(m 8H), 2.87 (m 1H), 1.21-1.23 (m 6H). Step D. 2 f
3 5 bis(trifluoronethyl phenyll-2-({ f
5' -1 sopropyl -2'-nethoxy-4-(trifl uoronethyl)bi phenyl -
11 ~ methyl | am no)ethanol A solution of
met hyl [ 3, 5-bi s(trifluoromethyl)phenyl] ({
[5" -isopropyl-2"-methoxy-4 10
(trifluoronethyl)biphenyl - t hyl } am no) acet ate
(13.2 ng, 0.0217 mol) %Bgﬁﬁ%gigeved in EE20 (1.5 nl)
and cooled to OC. LAH (108.5 L of a 1 Msolution in
LAH, 0.1085 nmol) was ad4e opw se by syringe. The
reacti on was warned to roo erature and stirred at
roomtenperature for .~ The reaction was then
quenched by additioF ©100 L) followed by 1 N
NaOH (100 M), fol [¥wed by H&%(soo M) . The
gel ati nous precipitate was Waspied several tines with
CH2C12. The 15 organic washes were filtered through a
plug of silica gel with 2%I\/b Cl2 and the
filtrate was concentrated. Py I €&tion of the
residue by PTLC with 25% Et €&/ hexanes af f or ded
2-[3,5- bis(trifluoronethyl)phenyl]-2-({
[5' -isopropyl-2'-methoxy-4-(trifluoronethyl)biphenyl -
- yl]methyl }am no)ethanol. Rf = 0.27 (25%
: ' 14" dvhdy -l bR thy( CIPREBY -2~
S 7. .75 (s, 2H), 7.63-7.68 (m
yllmethylipl 3-qragglidingd-one = 7 g 1 1H), 7.31 (d, J = 20 7.8 Hz,
Step A: DHB 5-bls(@iBubidinethid)phefiylBirfmy  1H), 6.89 (m 1H)

Ina dry3qfsk K _pﬁéae NH%I?% 6t @@/ &E@F__, 2%?)7{@&%1? 89124?%(? Ly \P%s]r%ﬁéh followed

by tnmd:t)l})lﬁlihfengdmm Bd{de{7.0 g, 31.82 mmol) The reaction was stirred for 5 minutes and then

3 S-bls(?nﬂ R h?/p%énfﬁ% 'hgﬁé h@%L”gdd rfn'nt)ll) 'vl@éf £4aBd fyd doltitiBh ﬁﬂYMS@'(lS mL).
y I'nme X

azol 1 di n-2- one To solu |on6§§ Th
The reaphegy 1BI(GAL O TREBEN Sl G B o S dpig joelwapr GE)ggol.). The
nnxturémﬁle)(trécfbd%%&aﬁ& (§x mWVRSTheaataxt extracts were combined and filtered

oS- b f
through a .ﬂag{t Hglg;g 1{a|tgte }t}llJ 8(59/: M%&lﬁgy h%?]é tlfa%[v?as conc%%a?e%yalna ale residue
was pupifidd sty dhesrhaeprgihl anihl 106310/ pantants OHB2-[H¥pl ) in

b1s(tr1flgu%ﬁ%l%yl§§1e By1fBrane! ® Lowedidy ERORAa0dY. LH NMR @7(:13, 500 MHz) 7.82
ter stlrrlng for 5 mnutes, the reaction
(s, L) p @ 612508 89 ik &F 3912 AHz. Bk 3 2R &dnd x5 élﬂﬁa!sH) 279 (82,7=55,25
H21H§atracted with EtOAc (20 nlL). The organic extract was
’ shed with H2O, saturated NaHCO3, and 30 brine (5 nL
each). The organic layer was then dried over Na2SO4,

Step Bf i-tstﬂiﬁ&iﬂuaﬂﬁleﬂﬂnﬁmﬁm at(eisdhepyl-p'asdthie-dvaiflupumiefliyibiphenyl-2-

PTLC to afford
Yﬂ@—@é@@%@%& ri f1uoromet hyl ) phenyl ] - 3-{

A solufid of I1€[®'ﬁ£crpp)pb/l-22 metl‘feskhéXyﬁluoromethyl)b1pheny1—2—y1]methenamme (300 mg, 0.929

o561 1 AT BB 2 IEL I oy Pt . v
heated @eflyxfor 13-hayrRng GR2 cegled BEOOMFPETAIYEY @F he ﬁ@lugqn \gzgﬁ:@ncentrated and

punflcﬁlcﬁﬁl%? ttﬁk?ecsﬁqu 8¢ ﬂa&tgcﬁf;)?%l%%%ﬁ}%wnﬂ 1) Et(DAl;Ihlxafnai afﬁ)}de‘a 1-[3,5-

b1s(tr1fglogz{ne ybgheelﬁl;] 24y’ -isepregyl- -rgetlggpyé%(tr fgxogqn}@}y 1p eng/
yllmetRyl B2nigagthdhbl. R, & 02 25D EQ A/ h@tkal)les) AICMS = 580.3 (M+1) H NMR (CDCl3,

500 MHz) § 7.75-7.76 (m, 3H), 7.69 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.34 (d, J = 7.7 Hz, 1H), 7.25 (m,

—‘a
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WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 6 MeO F3C
N~O CF3 F3C 5 5 [3 5-bis(trifluoronethyl)phen I1-3-{

w6 2006/014357 PCT/US2005/023546
5'-isopropyl -2' -net hoxy-4-(trifluoronethyl)bi phenyl -
yllmethyl } -1, 3-oxazolidin-2-one Step A: 2-f3
5-bis(trifluoronethyl)phenylloxirane 10 In a dry flask
was placed NaH (1.09 g of 60% NaH, 27.27 nmol). DMSO
(90 nm) was added followed by trinethyl sulfoxonium

1H), 6. 9@%&' ?ﬁ) 652@1 9,— 8351H§%H'?Tﬂ362)(m ThS 36320321 (BN5MAS. 88 i) 1EBER.79 (dd, J =

12.4, 3(3H5 1B1i>s?(‘{8r(m ﬂﬂbﬂ&ﬁé@ H)ﬂ()%gﬁz%pdehyde (1.5 nL, 9.09
nnDI) was added as a solution in DMSO (15 nL). The

yunmmw@sgnmmmggnenomuth pentanes (3 x 150 nL) The pent ane

Toa sol(i:if< 54 O%Cﬂ B, Sﬁg(ﬁlﬂﬁg@le@fﬁ%ﬂﬂgl bl éz[% ?gi:?gopg@ RHRY T%h a short

(ifuorpp y el AR R AL e LOS TR ECH2Cl2 (5 L) at 0°C
was add@"fll b'IEfEA?@Wk?L‘L 6. k@@ﬁm@ﬁ rfeméagfy@@;hwsg%& (8.21/2800.0276 mmol). The reaction

was stmbed g% ?’,ef?li %ndplglflrtg% hﬁ e reaﬁe nyﬁ?soglﬁnrpé)ﬁré:d 1%? sa;ur&t.ecliIr 51&12%8@/()(15 mL) and the
mixturefsiad Q{tﬂﬁféﬂ aAFIOAd {'SOMMB (T6DGEBic BYE Wislm)ashizd 82th bfige (15H)L,), dried
over Nagg(ém f éred%’ﬁ')zi co&eﬁ%tefdd PuriflcatioPofdthe ?esﬁué“l?y- ﬂal:ﬁ'%hroﬁatgé'aphy (20%

EtOAc/hdﬂ)anesQﬁff@ﬂ@pS [B 5—bis(fnﬂgoromethyl)phenylS 3- {[5'—isopropyl—2 -methoxy-4— ’
(tr1ﬂum§n@fhz efn ﬁ h)sQJSl@iMhlh*z?ar{e{ R = 0. 3 (5% BOAc/hexanes). LCMS
= 606. 3|(M:r;-é hy % ét gﬁ%‘{z A tgogFSO{ne rﬁ?ersref‘entt 1 1 lPauB c?oﬂgllmg‘?of some
peaks) &7. b@(s 859l gth)2‘7517cetdzqmy214} 187 (d, Uu@rmnﬁymﬂ (ph &Ry 6.98 (s,

1H), 6.95° ([dé,l "gﬁ 2&? mﬂﬂjéﬁ%ﬁ;% f%ﬁﬁ@ 4]5;5';(2% %Hf‘?d/% § 3,2 singlets, 31D,

3.05-3.45 (b6 THIMEIR X mj H21.p9-0Qam) 6H)9 nl) was 25 heated at
The 2 ¢ antlor%)e(rsfcguld %és ﬁeﬁgrld{eﬁ @ﬂrai ﬁ?ﬂc %QH% %j% ‘i]DA/B S and an AD chiral
ature. e so tron was co centrat and
cohnmpurlflcatlon of the residue by flash chronatography
with 10 to 80% Et OAc/ hexanes afforded 1-[3, 5-

bis(trifluoronethyl)phen% L%@$447

[5 -isopropyl -2 nethoxy | uor onret hyl ) bi phenyl -

- yl] et hyl } am no) et hanol . = 0.24 (25%

Et OAc/ hexanes). LCMS = 5gmee isl) +. 1H NVR ( CDC13,
500 MHz) 8 7.75-7.76 (m 3H), 9 (s, 1H), 7.58 (d, J
= 7.8 Hz, 1H), 7.34 (d, v AIH), 7.25 (m

FsC

o=_N
s

3-{ [5'—Isonropvl—2’-meth6xv-4—( trifluoromethyDbiphenyl-2-yljmethyl }-5-pyridin-2-yl-1,3-oxazolidin-2-

one
Step A: 2-
ylethanol

-4-(trifluoromethyDbiphenyl-2-ylImethyl }amino)-1-pyridin-2-

5'-isopropyl-2'-methox
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41 WD 2006/ 014357 PCT/ US2005/ 023546 1H), 6.98 (bs,
1H), 6.92 (d, J = 8.5 Hz, 1H), 4.62 (m 1H), 3.65-3.82
wOmoeBh3s72. 89 (m 1H), 2.79 (dd, J = 12.4, 3POTHZB2005/023546
1H, 2.48 (m 1H), 1.23 (d, J = 6.8 Hz, 6H). Step C
5-f3 5-bis(trifluoronethyl phenyll-3-{
15' -i sopropyl -2' - met hoxy-4-(trifluoronethyl)bi phenyl -
- 5 1y Inmethyl 1-1, 3-oxazol i din-2-one To a sol ution of
1-[3,5-bis(trifluoronethyl)phenyl]-2-({[5 -isopropyl -
A solutior &fat Qi’éé(pré]p 1-2'-methoxy-4- (tr1ﬂuoromethy1)b1pheny1 -2-yl]methenamine (300 mg, 0.929

mmol) aé@é{o&r@—%&%‘é@% 6%%6; eﬁaréﬁd'_é)t;fg?tjt(ogy ?yréc{}n%%xboxﬂgehyde with NaH
and trlm@ﬁﬂ?l@ﬂfdibﬁﬁrﬁ i¢dBde ih DMSEI80 2¥pl’l®|ar)ql (9 0lL) owelckatey at reflux for 5 hours and

then cooietd] tBF E?t%{x‘%ﬁ%u? ’}"ﬁ%ﬁlu%orﬁ Wes, co';@%%kr)ated agg ttl{eggs?&u% Yis pMBRd by flash
chromatpesapleahiFROgo S PERARRREINOCH e Y Y '8 HETd 3 (ﬁg'lsopmpyl'?

methox;{]l—)(tg‘l?l{x&o%@tﬁ lgﬁlgt% ﬁ;ﬂ]:%@tﬁﬁ}aﬁb@é\q Iﬂyﬁ@inlﬂvglethﬁgﬁﬁ AQBIQ@Qb}CLCMS

rne , dried
showed N 2ieb#dl pradueleppamina Wb ABEH FHIE anPuFiE}F% fihispaigHAl gps used in the

next reaEtlﬁﬁl \ﬁlﬁﬁ)hﬂjf’dﬁh@¥)ulﬁfu?ﬁ&l &hhawgas. ogr ap hy (20%

yllmeth{g@caxbaﬂmm opyl - 2' met hoxy 4-

utl ! y T nnuia to
A sol t%ﬁ bf (fPhéﬁ (91‘@)36 (hdé% (@ffg? Oh@mgg])c(igﬁctéﬂg@h@mﬁ) @¥a@atd i dannula to a

stirred suﬁlﬁen @KZW{ 5 ) —18opmpylﬂkma@ggyz@@gﬂug@@etm%pl@wlﬂdﬁlWé}lagnno) -1-
yndmgfygs‘ilﬁlﬂbl (160 rhg,10.36Btmhmso]) i@ AebCHAT ¢f0 mb)rm rdcﬁn tem@&st)lreﬁlnder N»p. The

reaction s sgrred for gqlla&roogll.tﬁmpei;atlggb altqﬁonfiqq}rateg llb\glCl(O to Eq\sz_ '_]‘je cr%ie gg,oduct
This wa @Qnﬁeli fBsiflchrématodrigphy 1$1) 25 5160mMm, (530% mOAcHh hexanes gradient) to
afford bgn@(ggsh Boxgr—:g-pygggna )geté]é) {%_nlsogwgllzzl B%ﬁf—%%t’fl{lﬁ(@;%lﬁ&ﬂ)bmhenyl -2-
yljmeth¥}) €arBaneina R i=0n& (S0% G0 Ac/bexaswesp A QYIS dalby= E1% 25 afoupdpt §79.2 (M+1)".
Step C: ;?XA[?/%[L?&DSI%/BVII-%Q@)QQ y%ﬂ%ﬁl@%@%ﬂh&{% Q@hme@m}%nd%oz-vl 1,3-

E SC ZZZ~-
oxazolififi*2-dngopr oRyl - 2' - met hoxy- 4 (t r| fI uor orret hyl ) bi phenyl -

A solut10¥|o¥ H&Eﬁluhﬁ’bﬁ(ﬁﬁﬁaﬂ&k‘l]‘}h‘)ﬁﬂl@é Mb4 1 3f 88 3RDdohdion indoluide0.232 mmol)

was adqeg aRqpsis o s soWBRHEERYIL CeipIp 3RS AAIS B fypopy-2-
methoxy WL (rifRiofyrety@Bipaenyt-1-y e theli} earmayd (€3412mg) 0.232 mmol) in dry THF (10

mL) at room temperature under N2. After stirring at room temperature for 1 h, the reaction was
quenched with saturated NH4CI (10 mL) and extracted with BtOAc (3 x 20 mL). The combined extracts

were dried (Na2SO4) and concentrated in vacuo to give the crude product. This was purified by flash

chromatography (Si, 25 x 160 mm, 0-70% EtOAc in hexanes gradient) to afford 3-{ [5'-isopropyl-2'-
methoxy-4—(triﬂuoromethyl)bipheny1-2—yl]methyl}-5-pyridin-2—y1—1,3-oxazolidin—2-one. Ry =0.58 (50%
EtOAc/hexanes). LCMS calc. =471.19; found =471.2 M+1)".

EXAMPLE 8

MeO O
FsC ‘ CO,H
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42 WD 2006/ 014357 PCT/ US2005/ 023546 A sol ution of
1-[5" -isopropyl -2'-nmethoxy-4-(trifluoronethyl)bi phenyl
WO 2e06l0ji438t henam ne (300 ng, 0.929 mol) and PCT/US2005/023546

2-oxiran-2-yl pyridine (640 ng) [prepared by reaction

of 2-pyridine carboxal dehyde with NaH and

trimethyl sul foxoniumiodide in DMSQ in 2-propanol (9

m.) was heated at reflux for 5 hours and then cool ed

to roomtenperature. The solution was concentrated,

and the residue was purified by fI ash 5 chromat ogr aphy

with 50 to 100% Et OAc/ hexan{ag 8 I ni, .09 0.5% Et3Nto
5'-Isoprepy}-gpraethoxyd-(irifluoramethylsiphonyl-2-carboxylic acl
A solutlaﬁBM¢p1!ép§1tz-nfeihuﬂy m{mnhgtbmahﬂwyhylz—gﬂqonmlh Y127 ang, AP mmol)

and KO 1(7@73/15 dkR- glb ﬁtlﬁﬁpg 70 rmaalrnd §P1~°OIJP§’11|5@M§J) vl o i@ microwave

eS|re pro nated with several m nor
irradiatioa RO 130%C, 4Thiirsa sealeé hibal Thearsactise thixtyre agcongeniated in vacuo to

remove %%@‘ﬁ%ﬁn W L Qs sfulﬂry oBBne@Whd dil eRitv il wA: (SNALY &ld%xtracted with

Bi0AC 39 7l FBWg liggritiags s sticd QYaRS P9 RS oIy Pacse ARG
1soprop§<lyr Shefubky- ﬁkﬁﬂﬁ&ﬁﬁl@ﬂﬁﬂbﬁlﬁl{eﬁﬁ%&b&amﬂg The aqueous layer was acidified with

concent%ed%l%é Lﬁ%?e? w1t§?%a$90 %}&@fﬁﬂ)( g[f 12)0 %IZ% 1C de racgs were dried

(Naszaamdeoacelntyatad ingtapyate give é‘|—1§ggrqpy1 %fmet xy—4 (trlﬂuoromethyl)b1phenyl-2—
r.o
carboxy%lf: géh 2 TC&?I%ST ?%1%1 ﬁ%w ; 7)1 gd Dess He, 18),
7.41 (dO’—gBS)HnnH{)ﬂM](dey 8@42@11;1 (71)6 (mﬁ) 77r(édm8é r%&ﬁr}géH) 2.84
(septet, gnd@yHMH)Tp@(drpagt7lmn6ﬂps stirred for 2 h at room
temperature and concentrated in vacuo to give the
crude product. 15 This was purified by flash
chromat ography (Si, 25 xgXAMPHE9 0- 50% Et OACc in
hexanes gradient) to afford benzyl
(2- hydr oxy- 2- pyri di n- 2- yll\ﬁé(?yl) {
[5" -isopropyl-2 nethoxy uor onet hyl ) bi phenyl -
- yl]methyl }carbamat e. % Et OAc/ hexanes) .
LCMS calc. = 579. 25; fo 579. 2 Mtl)+. Step C
3-{f5" -1soproRyl -2'-net 4- (trlf uor onet h
| ) bi phenyl - 2-yl | net FyC{ - 5<pyry di n- 2-y1-1, 3-
oxazol i din-2-one 20 A sol uti gqgqof pot assi um
bis(trinmethylsilyl)amde (464 L of a 0.5M solution in
t ol uene, 0. 232 mml) was added dropwi se to a stirred
; NENY 2—l'n2y|ethy|){

A solut o% oﬁ'bérgﬁ)er 19@?1}7(3 M, 859 uL, 0. 859 mmol?]was added 1se to a stirred solut1on of 5'-
-4-(trifluoroneth

soproptl-&-Heiy 4 rfleommESa D RRBIY L by b P TR+
(tnﬂqudi*‘ﬁHﬂ@[)@prélﬁ/l-Qlﬁﬁiﬁf)xa&ﬂde (B\flt &J.8 ffz] 0.286Gmél) infd@PMHF at room temperature

e SRS LA g R Y3 A EREIB M s 0
mL). T30 mikthre W exmmlvnmtﬁtéxt (Zrc2GmPhandehecogibined e(tNa@SMe) washed with

brine, (ﬂ'ﬁq (ﬁ%@ﬁ? Sr[daéoﬁ&n{rﬂed/ ﬁi%&totté’ gigé UR chlag prdtiele Tﬁhrs Qdyﬁﬁnﬁed by flash
purified by flash chromatography

chromalmanmslomo%éem 3&% E@é@n@ he@n%@cgr?éhﬁn}) te @f(f fli%wlseplz@pxl—Z -
met‘t;d;j%h-(&ﬁﬁ&? Iﬁeﬁﬂ 1 nyl-2-yllmethanol as a colorless oil. Ry =0.27 (10% EtOAc/hexanes).

R £ Tl 5, v

7.29 (dﬁtmglshlexﬂaeﬁi) 7. D_CMSJ eal3az, THH 606187 f o8N 2. AN, 2H), 3.74 (s, 3H),

2.93 (sgptet ) ’7.0%—92, llz'ésa,\lypo'll I%S,E}H), 1.29 (d, J = 7.0 Hz, 6H).
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MeO F3C CO2Fi 43 WD 2006/ 014357 PCT/ US2005/ 023546

5' -1 sopropyl -2' -net hoxy-4-(trifl uoronethyl)bi phenyl -
woantwomydsic acid A sol ution of PCT/US2005/023546

5'-isopropyl -2' -net hoxy-4-(trifluoronethyl)bi phenyl -

carbonitrile (727 ng, 2.28 mmol) and KOH (767 ng,

13.7 mol) in HO (7.70 nL) and i-PrOH (11.55 nlL) was

subjected to mcrowave 5 irradiation (300W130C, 4 h)

in a sealed tube. The reaction m xture was

concentrated in vacuo to renove the i-PrOH The

aqueous slurry obtained was diluted with water (50 nlL)

and extracted with EtQAc (50 nmL). The organi c extract

was dried (Na2SO4) and EXAMPREr&ted in vacuo to afford

5' -

i sopropyl -2' - met hoxy- 4- ({bf |

boxam de. The aqueous | ayer Y

concentrated HC and ext S

The conbi ned organic ex

and concentrated i n_vaenQ~-

5'-isopropyl-2'-net T y-4-(tnifl uoromethyl) bi phenyl -

carboxylic acid as a colorl e85 solid. 1H NMR (CDC13

500 MHz) 6801(3 1H, 7.71 (d, J = 7.8 Hz, 1H),

Qr onet hyl ) bi phenyln -2-car
acidified with
Et OAc (3 x 50 ni).

2- gBrom?r_rgé&yég 1sgﬁ‘] B_p_y —% —mmoxv%mﬂuor&rfetﬂ bipfleriyl 8- 1 HZ 1H),
CBr4 (132 wg. 0. %]éé'ﬁp%q andJPh_gP%S%mgé) 21 'gl)mol)lw %a 89 SL}j:(:es‘s,lééH)cq_Estmed solution

of [5'-is y1 %5111% f%mrd\ﬁ‘e@)yl)ﬁi)ﬁe cffl]methanol (57.1 mg, 0.176 mmol) in dry
CH>Cl @ LS o&gqg%f?r ngl% Sﬁl;]lué%‘ VK’IS(S{I u e 1ot t?ﬁggature for 1 hand Ethe reaction

orane I n
rmxture(\ﬂas M)nc&ﬁﬁteld,m Q1cB5 B afrend the wase prddied Thiopus Igelﬁpd)byaﬂash

rre on -5
ehromafSgabihaSy 125 100 80 B0 %42 00 I s RO S g
b &0
isopropiiedtytethoxyad{tdflacrdmBthy g phenyd @y b colorlase plho&fyc Q95 (20% EtOAc/hexanes).
LCMS &aﬁcf '—f3|8’5"95 Q&ﬁhhyéww hany 1ENMR{ODERY5EEMER) 37.8D6r 8, 14, 7.60 (dd, J

in dry THE at room t enper.at ur der
= 8.0, 113Héz ﬂHh6t37é¢} Mee&0 8k ¥ H)eaz%ﬁddfjooﬁ?'?g ]gpu?"b @ 1? Iéﬁ{z 1H), 6.95
d,J= @9@@%@@'15’1@@%0&2%3@(thde)eHz(ﬂfQ 3,18 Js, 3 2.94 (septet, J = 6.9
e

re was_extract with EtOQAc (3 x 20 nlL) and the
Hz, 1Hy d3Bihd T &4 EF&Vs were washed with 25 brine, dried

(Na2SO4) and concentrated in vacuo to give the crude
product. This was purifi sh chromat ography
(Si, 125 x 160 mm O- BOM{?}&?% hexanes gradient) to
afford [5' -isopropyl -

met hoxy-4-(trifl uoromet hyI)bl%enyI 2-yl ] met hanol as a
colorless oil. Rf = 0.27 {10%Et ®DX04 hexanes) . 1H NVR
(CDC13, 500 MHz) 6 7.89 , 7.62 (dd, J 8.0,
1.3 Hz, 1H), 7.36 (d, .0 Hz, 1H), 7.29(dd,J:
8. 5, 2.3Hz, 1H), 7.03 ( J =2.3 Hz, IH), 6.96 (d, J
= 8.5, 1H), 4.51 (m 2H), 374(5 3H)

1-(4-Methylphenyl)-2-nitroethanol
A stirred solution of 4-methylbenzaldehyde (325 mg, 319 uL, 2.71 mmol) and nitromethane (531 pL,

9.89 mmol) in absolute EtOH (20 mL) at 0°C was treated with 10% aq. NaOH (m/v) (1.14 mL, 2.84
mmol), stirred for 1 h and treated with 2% ag. acetic acid (m/v) (8.54 mL, 2.84 mmol). The reaction was
stirred for 1 h at room temperature then partitioned between water (50 mL) and EtOAc (50 mL). The

aqueous layer was extracted with EtOAc (2 x 50 mL) and the combined organic extracts were washed
with saturated NaHCO3 (50 mL) and brine (50 mL), dried (Na2SO4) and concentrated in vacuo to afford

1-(4-methylphenyl)-2-nitroethanol as a colorless oil. IH NMR (CDCl3, 500 MHz) § 7.28 (d, J = 8.1 Hz,
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30 2.93 (septet, J =7.0 Hz, 1H), 2.51 (s, 1H), 1.29
(d, J =7.0 Hz, 6H). 44 W 2006/ 014357
WOCH6lS2BO5/ 023546 EXAMPLE 10 Me0O F3C 5 Br  PCT/US2005/023546
2- (Broi nonet hyl )-5"-i sopropyl -2' - met hoxv-4-(triflu6rom
et hyl ) bi phenyl CBr4 (112 ng, 0.211 mol) and Ph3P (55
nmg, 0.211 mmol) were added successively to a stirred
solution of
[5" -isopropyl-2"-methoxv-4-(trifluoromethyl)bi phenyl -
2H), 7213(& lﬂmé PﬁQ@'H)(% &, 0“9:9@3337@; AR 4)60i(d, dEy1 3809 CHECIE), 419 (dd, J =

e solution was stirred at room
13.3,3. k%ﬁﬁ@ﬁ&%@r(é me” TAlHR, %%I(Stﬂ@ reaction nmixture was

concentrated in vacuo to afford t he crude product.
This was purified byflﬁgl%M tography (Si, 12 x
160 mm 0-20% Et OAc in anes gradl ent) to give
2- (bromonet hyl )-5' -
i sopropyl - 2' - net hoxy-4- (trif Qbr onet hyl ) bi phenyl as a
colorless oil. Rf = 0.95(20% Et W/ hexanes). LCMVB
calc. = 387.05; found 1)+. 1H NWMR (CDC13,
500 MHz) 8 7.83 (br s, ' 7.60 (dd, J 15 = 8.0, 1.3
Hz, 1H), 7.37 (d, J £ 8.0 Hz, 1H), 7.29 (dd, J = 8.5,
2.3 Hz, 1H), 7.14 (d, J = 2.3 Hz, 1H) 6.95 (d, J =
2-Amin8:134-mktyiphén thﬁ&i)l J = 10 6 Hz, 4.33 (d, J =10.6

A suspe]_lsi:glgof( % ljd/C (g Igg)pﬁ a scé]q)lon (%*AM !ﬂxenyé)oZ ﬂ_r'oe"\tkﬁl_%l (56 'ﬁllg’ 0.276

mmol) ﬁ?bfldWEﬂr?H dlpiﬂe)n?gds )strl]ﬁ@drnmn@rt tapoh temperaiure wdeisky) nst ¢fdip. The
et ¥ or
reactlowF%w'[isnfgmée érglig Q/a(a g&al% gr@the ? gﬁgteLWas %011:%11t EE@EH é)m gil_lcl?tg to afford

2-amind-PQ4 mbtﬁy]aher@ﬁetha&l tsrop aile BOMS talcl 6952 fmdﬁ I(SMM)H)* IHNMR
(€pCIg 3001161@-5720&141 =100, 2H§t7l Bred £ 90 HE, :Iﬂ)amﬂ (daept @49, 3.9 Hz, 1H),
acetic acid % 8. 54 84 mmol ).
2.86 (ddHe }2e7aét9|H¥n11ﬂb§ 76 &4 { 7f6 7, Hat-3% Qﬁo}ﬁ{)t enper at ure
then partitioned between water (50 nli) and Et CAc (50
m.). The aqueous | ayer racted with Et QAc (2 X
50 nL) and the conbi ned gg?‘é\éﬁﬁ% 1gxtracts wer e washed
with saturated NaHCO3 (50 ni) and brine (50 nlL), dried
(Na2SO4) and concentrated in vac to afford 30
1- (4- met hyl phenyl )-2-nitroeth as a colorless oil.
1H NWR (CDC13, 500 MHz) 6 7.28 ((NHJ = 8.1 Hz, 45

5-(4-Methylphenyl)-1,3-oxazolidin-2-one
Diisopropylethylamine (181 mg, 244 uL, 1.40 mmol) and triphosgene (138 mg, 0.466 mmol) were added

successively to a stirred solution of 2-amino-1-(4-methylphenyl)ethanol (35.2 mg, 0.233 mmol) in dry
CH»Cly (22 mL) at 0°C under Np. The reaction was stirred at 0°C for 1 h then concentrated in vacuo to

a volume of about 5 mL. The mixture was diluted with water (50 mL) and extracted with EtOAc (3 x 50
mL). The combined organic extracts were dried (Na2SO4) and concentrated in vacuo to give the crude

product. This was purified by flash chromatography (Si, 12 x 160 mm, 0-80% EtOAc in hexanes

gradient) to afford 5-(4-methylphenyl)-1,3-oxazolidin-2-one. Ry =0.41 (50% EtOAc/hexanes). LCMS
calc. = 178.08; found = 178.1 (M+1)*. 1H NMR (CDCl3, 500 MHz) § 7.25 (d, J = 7.4 Hz, 2H), 7.19 (d,

J =7.4 Hz, 2H), 6.69 (br s, 1H), 5.55 (t, J = 7.8 Hz, 1H), 3.93 (t, J = 8.6 Hz, 1H), 3.52 (t, J = 8.1 Hz, 1H),
2.35 (s, 3H).
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WD 2006/ 014357 PCT/ US2005/ 023546 2H), 7.21 (d, J =
8.1 Hz, 2H), 5.42 (dt, J = 9.6, 3.3 Hz, 1H), 4.60 (dd,
WO 2006034337 9.7 Hz, 1H), 4.49 (dd, J = 13.3, 3PLTHR2005/023546
1H, 2.79 (d, J = 3.7, 1H, 2.36 (s, 3H . EXAMPLE 12
5 OH NH2 2- Ami no-| - (4- net hyl phenyl ) et hanol A
suspension of 10% Pd/C (24 ng) in a solution of
1- (4- nmet hyl phenyl ) -2-nitroethanol (50 ng, 0.276 10
nmmol) in absolute EtOH (1 nL) was stirred overni ght at
room tenperature under 15 psi of H2. The reaction
m xture was filtered through a pad of Celite and the
filtrate was concentrated in vacuo to afford
2-am no-1| - (4- et hyl phengkA®®PhBEnel as an oil. LCVS
calc. = 152.10; found = 152 (Mt1l)+. 1H NWVR (CDC13,
500 MHz) 6 7.20 (d, J = §.8 2H), 7.13 (d, J = 8.0
Hz, 2H), 4.57 (dd, J = 7.9, § Hz, 1H), 2.86 (dd, J
= 12.7, 3.9 Hz, 1H), 2.7 . 2.7, 7.9 Hz, 1H)
2.33 (s, 3H). 15 EXAWP O O~ N\H 20
5-(4-N®thy|pheny|)-%%ia
Di i sopropyl et hyl ami n&” (1
tri phosgene (138 ng, O0.46%k

244 L, 1.40 mmol) and

) were added

ition of
2-am no-1| - (4- et hyl phenyl ) et hagal, (35.2 ng, 0.233
nmmol) in dry CH2C1l2 (22 nl) Q& under N2. The
reaction was stirred at 0OC for h t hen concentrat ed
in vacuo to a volume of about 5 nmi. The m xture was
diluted with water (50 nL) and extracted with EtQAc (3
x 50 25 nlL). The conbi ned. qrganic e t[a were dried

S-Ispprapdnmethagy-4-ArHuoremethyl )b Aoty DUC -

1DNg ‘V¢-"‘ O— Ot Ve Te~ C1
oxazolid¥-o@uet . This was purified by flash chromat ography
) S X 160 . 0-80% Et OAcC, I. radi . .
s e 3E et AT 5 1B PER A b st
of 5-(4-ReBillphmPB6l Bt @amlidexaoes} 7.7 mgMB09 G anmool) ia diyy HB 8t mi-pifAepm
temperaﬁlré-vzrﬁleﬂ-N%WﬂQ rEactidiwNVIR LR 38 mid 8 A\dFu)ioS of/2-Bporhdnethly1)=5'-

(.4 Hz, 2H), 7.19 (d, J =7.4 Hz, 2H), 6:69%br S,
isopropﬁl{étj—me$1_0554-(ttiﬂuqromethyl}j)iplyl}yl 1}%(,) mg, (913)7(@1}1012] indrgTHF ‘%I,DL) was added
by canndld) ThAreadioh twas Sirfed 8t rbofdZempeiture f33 days3 STHe $eactd) wasdfaenched with
saturated NH4Cl (10 mL) and extracted with EtOAc (3 x 20 mL). The combined organic extracts were

washed with brine (10 mL), dried (NapSO4) and concentrated in vacuo to give the crude product. This

was purified by flash chromatography (Si, 12 x 160 mm, 0-80% EtOAc in hexanes gradient) to afford 3-

{ [5'-isopropyl—2'—1nethoxy—4-(triﬂuoromethyl)biphenyl—2-yl]methyl}—5 ~(4-methylphenyl)-1,3-oxazolidin-
2-one as a colorless oil. R =0.37 (20% EtOAc/bexanes). LCMS calc. = 484.21; found = 484.2 (M+1)".
'"H NMR (benzene-dg, 500 MHz, 1:1 mixture of atropisomers) 6 7.76 (s, 0.5H), 7.65 (s, 0.5H), 7.31 (d, J
=7.7 Hz, 1H), 7.08 (dd, J = 8.4, 2.4 Hz, 1H), 7.05 (br d, J = 7.8 Hz, 1H), 6.95-6.86 (m, 5H), 6.58 t, J=
7.7 Hz, 1H), 4.74 (t, J = 8.0 Hz, 0.5H), 4.70 (t, J = 8.0 Hz, 0.5H), 4.50 (d, J = 15.7 Hz, 0.5H), 4.42 d,J=
15.7 Hz, 0.5H), 4.25 (d, J = 15.7 Hz, 0.5H), 4.11 (d, J = 15.7 Hz, 0.5H), 3.26 (s, 1.5H), 3.21 (s, 1.5H),
2.81(t, J = 8.6 Hz, 0.5H), 2.76 (septet, J = 7.0 Hz, 1H), 2.68 (t, J = 8.6 Hz, 0.5H), 2.55 (t, /= 8.6 Hz,
0.5H), 2.53 (t, J = 8.6 Hz, 0.5H), 2.04 (s, 3H), 1.20 (t, J = 7.0 Hz, 3H), 1.19 (t, / = 7.0 Hz, 3H).
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WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 14 ne0 F3C
Qzzz:~( N O 5 3-1

wBbdeogasopyl - 2' - met hoxy-4- (trifl uoronet hyl) bi poemwgkeo2423546
yllmet hy1l1-5- (4- et hyl phenyl ) -1, 3- oxazol i di n-2-one
Sodi um hydride (6.4 ng of a 60% di spersion in mnera
oil, 0.161 mmvl) was added to a stirred solution 10
of 5-(4-nethyl phenyl)-1, 3-oxazolidin-2-one (37.7 ny,
0.0973 mml) in dry THE (1 nL) at room tenperature
under N2. The reaction was stirred for 30 mn and a
sol ution of 2-(brononethyl)-5"-
i sopropyl -2' - et hoxy-4-(trifluoronethyl)bi phenyl (19.0
ng, 0.107 nmol) in dry TXEMPREMS) was added by
cannul a. The reaction was stirred at roomtenperature
for 3 days. The reaction was gﬁenched W th saturated
NHACL(10 nlL) and extracted wi Eh c (3 x 20 nL). The
conbi ned organi ¢ exfeeasisue shed with brine
(10 nL), dried (Na2SO4) con¢entrated in vacuo to
gi ve the crude product. was purified by flash
chromat ography (Si, 12 x 160 nm 0-80% Et OAc in
hexanes gradient) to af f o 3- {
[5'-|sopropyl 2' -met hoxy-4-(trifluoronethyl)bi phenyl -

4 hep #) 1, 3-oxazol i di n- 2-one
' » (20% Et OAc/ hexanes) .
A stirred§MEtiog @k 8 S-M(@iﬂﬂolﬂﬂnbth?mhenzhldehﬁﬁl(l .20g, Wl-lli)‘ﬁmol) apd nigigRhane (1.13 g,

108wt PEREERS S agﬁqfu %Mg%@? hir} 8{65%WE Bl Al A9 SPNROH @) (173 L,
4.34 mnhdg), stm-ké)i for71 0 8nd(tepdted Jvith 2@1 . acgtmaqu%m/y_}@é -ynl(,)g 3@ mmo&) The reaction

was stuﬁ(zl ¥or8l}%_g ’roc;lnlfl)em @rat%?e tﬁer@;@ﬁ(ﬂ&letﬁﬁ@cweeﬁ Vs (50, mIJ) and E?Oﬂc (50 mL).

The aquppus lgyespqys ex,g;faggi vah EtPAc (45 59 rr’lg ancgalg mblaedﬁg H: exf]racts were
washed ]z\EchathEatedQJaﬂﬂ)Q?, (80 2)5,) émﬂ, brﬂle S018L.)7 driged (Ngzm an copg_en{rgted in vacuo

to afforc% é $: 1 Iplxtuje O_f tgr eg- % eryéh; ﬁ S-bla(éﬁuoro%%e@l)g%ehxﬂ %ﬁ%ﬁ propan-1-ol asa '
colorlest i), 112 NOR (€DCI3, ﬁ)Og\&Hz)pﬁreoﬁlagtp})emsgnggsﬁ 1t t88 by s 1Hy r s, 2H), 5.22
d,J= t%)% ?['z")JlfH) zﬁ%@rzj §4 . §1119 EB 38 &5 (%PQ 111732 1%%4, 9=z 5311) Wythro-
diasterei8o1RQ08 /7 @Q@wlm}%@@z@@i @@5@6’ E)W@PL@ ig&@q J ?é@ 6.9 Hz,
150, 3.0 s 1), 1.50 (d, J = 6.9 Hz, 3H).

EXAMPLE 16

OH
FsC NH,

CFs

2-Amino-1-[3.5-bis(trifluoromethyl)phenyllpropan-1-ol

A suspension of Raney Nickel (50 mg) in a solution of a 1.5:1 mixture of threo- and erythro- 1-[3,5-
bis(trifluoromethyl)phenyl]-2-nitropropan-1-ol (50 mg, 0.158 mmol) in 30%(v/v) aqueous HCO2H (0.75
mL) and MeOH (10 mL) was stirred overnight at room temperature under 15 psi of Hp. The reaction
mixture was filtered through a pad of Celite and the filtrate was concentrated in vacuo to remove the

MeOH. The aqueous slurry was adjusted to pH 9-10 with 28% aq NH,OH, diluted with water (20 mL)
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5 CF3 1-13,5-B
is(trifluoronethyl)phenyll-2-nitropropan-I-ol A
weRoeroaedssol uti on of PCT/US2005/023546
3,5-bis(trifluoronethyl)benzal dehyde (1.00g, 4.13
mol ) and nitroethane (1.13 g, 1.08 niL, 15.1 mml) in
absolute EtOH (20 nL) at 0C was treated with 10% aq.
NaOH (nfv) (1.73 nmL, 10 4.34 mmol), stirred for 1 h
and treated with 2% aq. acetic acid (mv) (13.0 i,
and extrékte%%lmb)kc (3{%@0 e o%“HetQ,‘ElnrMﬁéd Slidakik @drefvaishell Withatring QI ﬂlLd) dried
era en r one
(a2 pRREE Ry R LSRR e P R
b1s<mﬂ££c£afé&1y()&1e>ﬁyl$&omn)1 ans c&lb@ascm@ hEMSorlyanP8s.ef fowmd =288.1 (M+1)".

e

2.59 (br af FDrW8@(dLI 561 Hyi, H) lee’ﬂw@-dtaﬁpre@wm@ﬂiicﬁ B torp.GH), 4.71 (br s, 1HD), 3.00
trdef hupL b et 4yl ) phenyl ] - 2-ni tropr opan-1 - ol
(or s, 1Y 2 3 G OB A GUPL BDREI N | B (CDC13, 500 MHz)
t hr eo-di astere0| soner: 8 7.88 (br s, 1H), 7.86 (br s,
2H), 5.22 (d, J = 8.4 EXAMUAW (dgq, J = 8.4, 6.9
Hz, 1H), 3.03 (br s 1H), 1.42 (d, J = 6.9 Hz, 3H)
erythro- diastereoisonmer: 8 7.90{br s, 1H), 7.86
d, 3.
= Hz

br
s, 2H), 5.59 (d, J =3.2 Hz, 1 472(d J =
6.9 Hz, 1H), 3.03 (br s 1H), 50, (d, J 6.9
3H). 20 EXAMPLE 16 OHC. E3&
5-bis(trifluoronet hyl)phropn-l -ol 25 A
suspensi on of Raney Nicke in a solution of a
1.5:1 mxture of threo- anFerythro- 1-[3, 5-
bi s(trifluoronethyl)phenyl T-2-nitropropan-1-0l (50 nyg,
0. 158 rmol) in 30%v/v) aqueous HCO2H (0.75 nlL) and
5-13.5- ub Shhdiedsouernighton! oom t emperat ur e

m xt ure S ter
Dnsomonwhﬂw@qnmm {8eimer 14CaiL; 0 &1 bmeoD Rl FP RSB De: 0 bog RS were
added sEQBSRBL & @cﬁTédr&oMﬁ&u& A Amin@ N8 8-Hidteiflubletkethy te ngiiremud -ol (39.1

e o L 0 R g R

concenttdeell iS00 od HPIDAS of @Bﬁi Sendt.r Betraidtuvd wis dlun@Aevith vager 239 mL) and
extracte'atvglth E;SB gﬁj{"?(?\glig PRetdoRbinsd Yehfic Y@ahe ded dridd Ndo804f d4d

and concentrated in vacuo to
concent@dftédon daquoto giverthe coﬂe piodect- Thinwasepuyifiag by ﬂ@hamomtqgtap@v @i 12x

160 mn lo%tyr}i;tbéw%‘l Hélzl‘iﬁé%!ra)dféhg 'ﬂa’iflfo?f %5%35' fB; %%E?@y@@ﬁeng] -4-m;3t(111yl-
1,3-oxappRin-ZpE1 @ 7. 5 ) M_ﬁrythfch ﬁé%S-@fsggflgqr%?t y et-%l-il soxazolidin-
2-one ($4.4 %Egas cBloASss(sBlidsS thrddiasteteadfonieh IR, $:,0.6BH50 % BtQAGBexpims). LCMS
cale, = 2%4 aund=894.4 :&vnf)* 1§ I\ﬂvng@Dég? QQMELZ) 57:90 (brs, 15D, 783 (br s, 28,

ro-di astereoi soner
6.71 (bSs, 1Hib-|)5 173d,00= 7.0 biz, §Y), 3.Bf) (br e, J(=b6 2§Iz H:H-]) 14&(@6—(6(;{2 Hz 1H). This

compoundswa(s) sepatate%'_glto its enantiomers (4R, 5R)-5-[3,5-bis(trifluoromethyl)phenyl]-4-methyl-1,3-

2-Am no-|-f3

oxazolidin-2-one and (4S, 58)-5-[3,5-bistrifluoromethyl)phenyl}-4-methyl-1,3-oxazolidin-2-one using
chiral HPLC (AS column, 20 x 250 mm, 20% i-PrOH in heptane). erythro-diastereoisomer: Ry = 0.38
(50% EtOAc/hexanes). LCMS calc. = 314.06; found = 314.1 M+1)*. "H NMR (CDCls, 600 MHz) 3
7.90 (br s, 1H), 7.79 (br s, 2H), 5.83 (d, J = 8.0 Hz, 1H), 5.34 (br s, 1H), 4.31 (br pentet, J = 7.0 Hz, 1H),
0.84 (d, J = 6.6 Hz, 1H). This compound was separated into its two enantiomers (45, 5R)-5-[3,5-
bis(trifluoromethyl)phenyl]-4-methyl-1,3-oxazolidin-2-one and (4R, 55)-5-[3,5-
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EXAMPLE 17 O F3C NH 10 CF3 5-f3
5-Bi s(trifluoronethyl)phenyll-4-nethyl-1, 3-oxazol i di n-
wa 200681057 sopr opyl et hyl ami ne (106 ng, 142 L, OP8T/1S2005/023546
nmol ) and triphosgene (20.2 ng, 0.068 nmol) were
added successively to a stirred solution of
2-Am no-1-[3,5-bis(trifluoronethyl)phenyl]propan-I-ol
(39.1 15 ng, 0.136 mol) in dry CH2C12 (10 niL) at OC
under N2. The reaction was stirred at OC for 1 h then
blstrlﬂu&gﬂ&ﬁﬂgﬂh@ﬁﬁm hl@th%/lapﬁl@xézehﬁn ¥ Qh #1380 0dhiralFORIIC 8ASHolundd) €0 x 250 mm,
mxture was diluted with water (50 mL) and extracted
15% iPifiH 1 hepiepee: (3 x 50 nl). The conbined organic extracts

were dried (Na2SO4) and concentrated in vacuo to give

Chiral Syn{ pesis of (45,5 )1 THE Wa A . -.-i z11d1n-2 -one
This 1nteht&13&diﬂle sargreanhde dtr@cthy droaf thc)cldral starting material CBZ L—alanme by the 3-step
tik 55149 Y héh TeLhdthy123-oxazolidin-
route shﬁ\l}tgﬁeg?(\g Z{C’)l%f Cgmﬁb%&l (ILR %)u FA3TH; étjr orythr o_y y
2-one CaB-bF@aerY @(atnﬁlpgqulﬁm%%fﬁ% PR EHT ‘a WoiRgt hyl -1, 3- oxazol

idin- 2-one (14.4 ny) as colorless sol i ds.
threo-diastereoisoner: Rf = 0.63 (50% Et OAc/ hexanes) .
Stepl LcVB calc. = 314.06; found = 314.1 (M+l)+. olH NMVR
(CDC13, 600 M—|z) 6 7P@(BTﬂ9rE%CH01I—|) 7 83 (b 2@2
6.71 (br|s, é@fz . PPECCORE o Hz, A
pent gt"J Hz; AH - 48 (0 = 6. 2|FE
This conppund was Sﬁﬂ@&@t@&mhﬁ&@ lts enantloners (4R
5R)-5-[3,5-bis(trifluoronethyl)phenyl]-4-nethyl-1,3 25
oxazol i di n-2-one and (4S,
CBZ-L-BS)nins-(p.3,k8; 18 Stool) f HOBT duyexetey(t B Hge¥ys jnold, Weinksp antinggHEk salt (3.4 kg,
36.2 mdf %‘d%@ @2%?%3%5& to%mlé%ﬁ ﬂaﬁ?ﬁxf&eﬂﬁ Q! 4R mixdBres c’o%iéd to 0-10°C

t ane er t ast er eoi sone
and theRDIEEA (128HL) (ssv@%lE@@qé/ah@mé@)ure el E. EDCHG] 6&3’ 36.2 mol) is

then ad ElgwE/ witlf sidghf %‘olbng at 150 MVR (TGl @ry B0QeMdzdright at. BO-25°C. The
nuxturegghen 50034;;1') tp Q%l%C aﬁl{)? N Hcﬁ?ll 3{3)%5 ag@ﬁtﬂ@%\%} Tlh.en _}9%8 ,(1‘;2 3 L) is added and

the layeddfre sep@raeeﬂ (rde or\éamc Guyér 1Hz/ash]z&|))nce'ﬁ"ithsl-1(ﬁl(1ﬂrjﬂ®wnd twigs with 8% NaHCO3
|nto

5
(13L) E)q%g(qrgalnp st 65',[%1{31?1 c?rjcghtéa?era] 1]1nd2r \U%Enim §2(§4 %2(%03%[ : élg c gr solution is
cooled dl@lyatn aodqrd Rmpbi8)urS afl@wibg t@prV@cQ@()c@js@aih@g; Heptane (~70L) is then added

slowly e% Hﬁﬁo %5111193?5%5 &,@ d w1th 11 tane (181'% and drled at room tem, erature on the filter
uoronefhzﬁ% T

3-oxazol i -2-0
pot. Prmblcus obtginechivitiap9 @rms‘refbwma G< 250 mm 15%
i-PrOH in heptane). Chiral Synthesis of (4S 5R)-5-f3
5-Bis(trifluoromethyl)phenyl | -4-nethyl -
Step2 3. oxazol i di n-2-one 5 This internediate can be made
directly fromthe chlral starting material
CBZ- L- al ani e by t h€™8; ¥ out e 7§

conp o NHGBZ i-PrMgCl

(4R -bis(tri onet hyl ) phe hyl -1,
3- oxazoI| |n- 2-one can bhe nmade by an anhl ogous route
starting from CBZ- D al aniche. CFs

The Weinreb amide from Step 1 (6kg, 22.5 mol) and 3,5-bis(trifluoromethyl)bromobenzene (4.85L, 28.1
mol) are dissolved in anhydrous THF (24L). The solution is purged with nitrogen to remove distilled
oxygen. The soiution is cooled to -10°C and iso-PrtMgCl in THF (56.4 mol) is slowly added (2 hours) to

the reaction via addition funnel, maintaining a reaction temperature < - 5 °C. The solution is allowed to
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Step 1 0 0 1. HOBT-H20, EDC-HC1 NHCBZ DI PEA,

Me(MeO)NHZCI /O-1 N NHCBZ "jY HO 2. HC1/1PAC 10 3.
wolepicanesCr ystal | i zati on CBZ-L- Al ani ne (6.5 kgPCR@S2005/023546

nmol ), HOBT-hydrate (4.8 kg, 34.8 nol), \Winreb

amne-HCl1 salt (3.4 kg, 36.2 nol) and THE (32 L) are

charged to a clean flask under nitrogen. The m xture

is cooled to 0-10C and then DI PEA (12.4L) is slowy

added at a tenperature |ess than 20C. EDC- HO (7Kg,

warm to29° @a géd b3might hi®ncaddeasaw t}ﬁeﬂ/\&d‘ot&d% gttt ueieOhitregn and is
at C. The slurr aged overnl

quencheglopr & 3 PR BOPELIAL G toes aHPgong-g AhaE oo Raded ana
the blph@éi’(dthditlﬁré QWlgiatedaes mirPAC %rrﬁmg)o 108-25°d e ds Alogred tosettle for 30 min,

and therwg%/ ﬁ%%&?rre?si%%geadr eg%a%g grrl wg%p%?\la |f_{%%tel‘ ?Nfé@(‘i EB’?'h g nce

organic layer is then concentrat ed under vacuumto

The org%frgp iﬁl’y&tls 260 ¢ Tﬁﬁfeﬁje? ﬁﬁou%ﬂ laqtﬂngfbn - lmé:lﬂﬁilieﬁité ko Mistil@ition flask

tenperature ow ng the product to crystalli
and is théle pengariratedzo 121 @dﬂh‘@ﬁuwg’gﬁn%@fé}?ﬁ‘éwf? <491 éﬂﬁ?‘ﬁ}s ‘i‘dged and the

d1st111at1foh hd ShGfhed WRRD %iuﬁﬁ’n Ethldt"lg planl (hd %hhla/oﬁlﬁﬂ i €40 e drha tsolntdans cooled
er ro

enper at ure C t
035" 34 Frossd (Uoice WERBGPLUBesghT i Bt &gy T8 15k Aog grov. The
slurry 1stooE3€Ta MECBir 2-3 hrs. OTNHKDBZy 1s -tleI\‘/@lﬁledeash@F@tkdfg heptaneT(HheL), and

allowedsl;o gr ?n:r:h ﬁlter ms%%jh& %uugrﬂﬁge% . %w@eﬂm% éﬁp drpe cjllned solid is

ene
obtainedrpith >39 %eee{q sElest anidp Gan barrepiabized freE sf(fazatL}leptarﬁéf the optical purity is

not suffeippt ion is purged with nitrogen to remove distilled
oxygen. The solution is cooled to -10C and iso-PrMWCl
in THE (56.4 nmol) is slowy added (2 hours) to the

Step3 reaction via addition funnel, naintaining a reaction
tenperature < - 5 C. The solution is allowed to 50 WO
20Q6/014357 PCT/ US2005/ Q,%’S546 warmyto 20C and aged
ovgrn t at 20 C. The dSl-EéF i on Ps-then cooled to -10C

FsC nerglﬁnﬁhmggen arg,d -- ked sl y over 2 hours
to “—g’ i ned 0-5C. MIBE
60L is adé}eg and 1 TR 35 CFa

F3C

TFA (9L) is added to a 100 L Buchi reactor under an inert atmosphere and is cooled to
-5°C. The ketone product from Step 2 (5.50 kg, 13.1 mol) is added as a solid followed by a TFA rinse (2
L). The solution is cooled to —5°C and is stirred until all the solid dissolves. The silane (2.18 kg, 15.7
mol) is added slowly over ~1 h (in two portions) while keeping the temperature at <0°C. The reaction is
aged at —2 to —6°C for 15-20 b, at which time LC reveals <2% of the ketone remains. A 50w/w% KOH
solution is prepared by adding 13.6kg of KOH pellets (87w%) slowly to 10 L water while keeping the
highly exothermic dissolution at <30 °C. The solution is stored in a refrigerator.

The reaction is quenched with ~2 L of the 50w/w% KOH solution with vigorous stirring
and cooling, keeping temp at ~20 °C. Cold THF (16.5L, previously stored in freezer) is added, followed
by slow addition of the remainder of the KOH solution (~13.7 L), followed by a 2 L water rinse while
keeping temp <20 °C. After complete addition of KOH, the reaction is aged at room temperature. The
reaction is quenched after 3 h with 27.5 L IPAC and 20 L 20%w/v aq NaCl.

The aqueous and organic layers are separated. The organic layer is washed with 26 L of
20%w/v aq NaCl, then with 36 L water, then with 31 L 0.5 N HClI, and finally with 32 L of water. The
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the biphasic mxture is agitated for 5 min. After
warmng to 20-25C, it is allowed to settle for 30 mn,
wanwehes7’t he | ayers are separated. The organi eCragenns/023546
is washed with water twice (12L). 5 The organic |ayer
Is vacuumtransferred through a 1-mcron in-line PTFE
filter into a distillation flask and is then
concentrated to -12L under vacuum (i nternal
tenperature <40C). Heptane is added and the
organic ﬂ%étxé &An@éﬂtﬁféd $ ~ fPNL Hg[t{%@ O dRls M@ igldals cﬂ;Qtaﬁ Qhd Rtdahic layer is

final volune iIs SO ion is . cool
concentraigd 4710 Lg diegige éZO@) @Addgbw %Eﬁ%i © AR &a@a 15¢ cgpceggated to ~10 L.
Heptanet(@Z E 1|s Qwidihd eefstirly i@e4d ab® dTheosoljd duiilteTdueand Gvashed rwith 244 heptane.

A solid ?ro ltcé F5 (%)?alwgggg%‘%ﬁu{lw %%r %‘gﬁa{:} es(l(') gl{_h)g sbl%d ét@l%ﬂ IT d1ss01ved in125L

MeOH (endatifeymic| | t gn3 ttheatki istaddeqo@tld thsi miggtuze xﬁaageqhm mlttaiteo@réﬁalhzatlon
Water (&S‘g‘? gseé)dégci Q’tehgcr)n y]a? rtd rA 1% ks 60§nn QR ﬂlrﬂeﬂ fiMete and the solid is

e can ecr%/stal i zed from
washed sith SilgMeORESHEra/ 115, 3 SIeSaiat (1A APd 1o d L gt The sold product is

dried at wfof Infde £ Meuurt OB RS biNO0-dotd5Gedy. F3C / NH PhMe2SI H
C NHKOH O TFA, -2 16 h'I rt, 3.5 h CF 3 CF3 CF3
FSC TFA (9L) is added to a 100 L Buchi reactor under
HPLCMdﬂhddrfefztssaaztsmm&émand is cooled to 20 -5C. The

on [ uctfr 131rm|)|s
Ace- Cgﬁ(ga%%g@ g%sfm?l a ?anﬁg%ﬁb%ﬁﬂﬁkﬁ%ol nse Q
Gradiens 05 AiPSB at ¢ mincto AP AFB 26 9 18T wsﬁsS% pitlld ammﬁtium ta|5#\ 9t5ﬁe13 -15 min.
| yhe silane (2.18 kg, 15.7 nol) is
Condm&g esg%?%m%gg%}oﬁ h (in tw portions) while keeping
the tenperature at <0C. The reaction is aged at -2 to
-6C for 15-20 h, at whi gixAMPEE 18 reveal s <2% of the
ketone renmains. A 50w w6 KOH solution is prepared by
addi ng 13. 6kg of KOH pel &8s 87v\P/() slowy to 10 L
wat er while keeping the. 25 hI y exothermc
di ssolution at <30 C. Theys¢ o is stored in a
refrigerator. The react is quenched with -2 L of
t he 50w wo KOH sol utr; 1 vigorous stirring and
cooling, keeping tenp at,-28 C. Cold THE (16. 5L,
previously stored in freeye r)/is added, followed by

sl ow addition of the remai of the KOH sol ution
(-13.7 L), followed by a 2 L ckj nse while
keeping tenp <20 C. After co e addition of KOH,

the reaction is aged at roomggenperature. The 30
reaction is quenched after 3 h with 27.5 L | PAC and 20
L 20%v v ag NaCl. The aqueous and organic |ayers are

ervthro%elg%[@fs@@ﬂuo]r&ﬁetm By 11-3- @y 8gopt cpy MR sl e x Wit (i fiA Grotmeth ) biphenyl-2-
vaqglaCI nwth 36 L water, then with 31 L

w&%—%ﬁ—k@% with 32 L of water. The

Sodium bis(trimethylsilyl)amide (172 UL of a 1M solution in THF, 0.172 mmol) was added to a stirred

solution of erythro- 5-[3,5-bis(trifluoromethyl)phenylj-4-methyl-1,3-oxazolidin-2-one (50 mg, 0.129
mmol) in dry THF (1 mL) at room temperature under N2. The reaction was stirred for 15 min and a

solution of 2-(bromomethyl)-5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl (27.0 mg, 0.0861

mmol) in dry THF (2 mL) was added by cannula. The reaction was stirred at room temperature for 3
days. The reaction was quenched with saturated NH4Cl (10 mL) and extracted with EtOAc (3 x 20 mL).

The combined organic extracts were washed with brine (10 mL), dried (Na2SO4) and concentrated in
vacuo to give the crude product. This was purified by flash chromatography (Si, 12 x 160 mm, 0-40%
EtOAc in hexanes gradient) to afford erythro-5-[3,5-bis(trifluoromethylphenyl]-3-{[5"-isopropyl-2'-
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51 WD 2006/ 014357 PCT/ US2005/ 023546 organic |ayer is
concentrated to -10 L. Heptane (20 L) is added,
weoizadethi#ng7crystals. The organic | ayer is concearuat®d023546

to ~10 L. Heptane (20L) is added again, and the

organic layer is concentrated to -10 L. Heptane (22

L) is added and the slurry is aged at rt. The solid is
filtered and washed with 24 L heptane. A solid

product is obtained (98.8% purity, >99.95% e, by LC).

methoxy P &riBRrbilethyd)thdeRy 1081 Mhieas Bl A Bt 01, 3-3xolidin2Maédk a colorless oil. Ry =
endot herm cg At

. rt,” 3 L water i e
0.64 O ROelores bVl P51 ) SIOP PR ot N gpeene 4o 600
MHz, 1:0 Sifude)of hisopadaest) 8V en (s;66H), M.7at(s, Ot5H),Af.d4els, GHHING 63 Gr 0.5H), 7.39-

o | . . i !
T e N T e e
Hz, 0.5HDNEB6 @, I =\&e5t 1z, 0.5H),et.2901di b= pr- HHedt SH)s4.9%(d, ég 1ad Hy0.6H), 4.73 (d, J
n 99 LG, (d 1 7, 0.5H), 3.
=179 H%\J/Qsﬁlg d4‘.’§"lgdrf,“j‘l 9.3312, ((%ﬁjé%.%s ?%Je-%g??f%igéﬁ%%@z (@ 10= b G, 0.5H), 3.35

assays used 1 n Step 3: - col. um_250

(s, 15E) 30! AED NIENSeT:, Jo- 4 9REHED D1 (05t & £t O HER B 1ED.

1.19 A2y =8 91 B H039pA1H fdd‘?!] =9081 619 BRI, 954:(EB e i, 1SHHOB3 (¢, J =
feturn to 5A 95B 13- 1%?{] n.. . Conditi onS'4R3S§ -

6.4 Hz, Dy 'Hhis coprpopn Was seperaipst igtofls VR R e (iR %‘?'[?u CF3 0O

bis(trif d QOB pheiyl It N{ [6'-i5opkr&@yl1-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yl] methyl}-4-

-Bi s(t.rifluoro ) - o . -
methy - 3R PO 25 KSR CH LR e ey 5 dpopropy! 3 methosy
4-(trifluoro@@thyl)biphety W3-y Hmdthyip #ipdthyll-1 3-errzkidin Zipne-wping ﬁ@r%@@'xGrﬁ‘\D

' ety si hal (172 pL of a 1M solution in
COlum%é%.nﬁzémd)}y{%gﬁ@ggﬁed to a stirred solution of

eryt hro-

5-[3,5-bis(trifluoronet E¢ANIPIEMYY | - 4- et hyl - |, 3- oxazol
idin-2-one (50 ng, 0.129 mol) in dry THE (1 nlL) at

room tenperature under Ng,oThe reaction was stirred

for 15 min and a solution c@

2- (bronmonet hyl ) -5' -i sopLoR) et hoxv-4-(trifluorone
t hyl ) bi phenyl (27.0 nyg, mol) in dry THE (2
n.) was added by carmal & The reaction was stirred at
roomtenperature for 3 6%9\1 The reaction was
guenched with saturated NHAC1{10 nL) and extracted
with EtOAc (3 x 20 ni). THE
were washed with brine (10 nL iogg (Na2SO4) and
concentrated in vacuo to giv e crude product. This

was purified by flash chromegggraphy (Si, 12 x 160 mm
0- 40%

onbi ned organi c extracts

4-[3.5-bis(trifluoromethy)phenyll-1-{[5'-isopropyl-2'-methoxy-4-( trifluoromethyl)biphenyl-2-

vllmethyl }imidazolidin-2-one.
Step A: tert-butyl{2-[3,5-bis(trifluoromethyl)phenyl}-2-hydroxyethyl} { [5'-isopropyl-2-methoxy-4-

(trifluoromethyDbiphenyl-2-yllmethyl }carbamate

To a solution of 1-[3,5-bis(trifluoromethyl)phenyl]-2-({ [5'-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-ylJmethyl }amino)ethanol (Example 6 Step B, 325.0 mg, 0.561 mmol) in
CH»Cly (15 mL) was added BOC20 (122 mg, 0.561 mmol) and DIPEA (98 uL, 0.561 mmol). The
reaction was stirred at room temperature. After 5 hours, additional BOC20 (50 mg, 0.229 mmol) and
DIPEA (50 uL, 0.287 mmol) were added. The reaction was stirred at room temperature for 48 hours.
The reaction was then concentrated to ~ 2 mL, diluted with hexanes (8 mL) and purified by flash
chromatography with 10 to 20% EtOAc/bexanes to afford tert-butyl{2-[3,5-bis(trifluoromethyl)phenyl]-
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Et OAc i n hexanes gradient) to afford

erythro-5-[3,5-bis(trifluoromethyl)phenyl]-3-{
w3bosid 337 opyl - 2" 52 WD 2006/ 014357 PCT/ US2005P0RB5415/023546

met hoxy-4- (trifluoronethyl)bi phenyl -2-yl ] et hyl }- 4 met

hyl -1, 3-oxazolidin-2-one as a colorless oil. Rf =

0. 64 (20% Et OAc/ hexanes). LCMS calc. = 620.18; found =

620.2 (Mrl)+. 1H NWR (benzene-d6, 600 Mz, 1:1

m xture of atropisonmers) S 7.94 (s, 0.5H), 7.72 (s,

—hydro:%et%w} {7[5'71s<§ﬁlo;g§2' n%t@i%)él (?rifﬁl%rc{r&thygb@henyl T-yBethyl} Sdbapiite. Ry =

038 (255 W Alssapess ROWSg 0 ey Bty H gD fhs @il 6 7.8 6.
7.54-7.69 (AH), 525631 dn, 280) 7. 8)-Q93an, 201),3)5-4.80 @9 OHY 2.87 (m, 115), 9.19-1.43 (m,
1S H. Hz, 0.5H), 4.93 (d, J = 15.9 Hz, 0.5H), 4.73 (d, J =

7.9 Hz, 05H) 4.61 (d, J = 7.9 Hz, O.5H) 3.88 (d, J

= 15.9 Hz, 0.5H), 3.82 (d, J = 15.9 Hz, 5H) 3.35

Toa sol@tu% dﬂ%ert— 1512 f30_'> ﬂi&tl{ﬂilm o}neﬁly@)pﬂen'yﬂﬂ Hb/dﬁ)btﬁ'e:thylp{ [SSSobtopyIJZ'-methoxy—
4- (tr1ﬂu?metélﬁlgdé%llie8¥m25 }?}naeilal ggb%gﬁ? gg@dl %@% 536 RAIA R EHRIA 1S ) was
added DIFEA 1450 LS Om@bhy Thepseéutioh w3 e({oled to 0°C and MsCl (100 gL, 1.29 mmol) was
added Fréi ﬁlﬁto stjfl%nﬁelg{f(?~I Eot)ﬁ¥ re%ct otnrv{/ ldﬁ (p%ﬁ Ebd&cb(ilﬁ@ﬁlﬂ)’dndzwashed
with sat(lqu IBLb pgleq ﬁéf&; ,Hiél )l;?l}qee x{ mL). The organic
layer we{s_51rledl §?|PN@§BO4‘ tﬁﬁerﬁﬁ%ﬁ@ﬁdﬁceﬁtrated The residue was put through a short plug of
s s e AL SRS DL B0 LB s TR s>

((zert-blzéggmg yBYSLisdp &I Andirpdy ain@) fluotdmefAMBhEny1-9-yl]ie®yl } ymino)ethyl
272~

methangg ?rtai;er W?W?(g}ﬁﬁ?&#ﬁ %’W eﬁvﬁxt lieLC%IOH without further characterization. Rf 0.33
(25% E{CAc/hegapr)opyl - 2' - met hoxy-4- (trifl uoronet hyl ) bi phenyl -

- 20, Ilynethyl}imdazolidin-2-one. Step A
tert- butyl{ 2[35b|s(tr|fluoro th
Step C: |td higkxifhaaEex etvl)nhenvl]ethvl}{ [5'-isopropyl-2'-methoxy-4-

SR i R TR m%“’(‘? N

(ulﬂuofoﬁlet}ifygﬂﬁlﬁdﬁﬂyi—ylﬁnemjﬂ}zfmﬁm)betﬂyl methanesulfonate from the previous reaction was
d1ssolv?d:—:1§2 M{g ]%r%)géd eat%g\gf?%kalg (led Iggtlé%lr}uﬁ n?ﬁeer%m&?lvas stirred at
room tefrpSrapvrg fondEhosead BECHsed wb K 0558h THroP GBS oEA vith H20
(5x40 Qrﬁﬁ ahd b&eﬁ@mﬂﬁnﬂ‘ he- or@hﬁ: layer was dr1ed over NanSO4, filtered, and concentrated.
The residue was purified with 20% EtOAc/hexanes to afford zert-butyl{2-azido-2-[3,5-
bis(trifluoromethyl)phenyllethyl}{ [5-isopropyl-2-methoxy-4-(trifluoromethyl)biphenyl-2-

yllmethyl Jcarbamate. Ry =0.52 (15% EtOAc/hexanes). LCMS = 605.3 (M+1-BOC)". 1H NMR (C¢Deg,
500 MHz, 70°C) & 7.80 (s, 1H), 7.67 (s, 1H), 7.48 (s, 2H), 7.36 (d, J = 7.8 Hz, 1H), 7.01-7.11 (m, 2H),
6.89 (m, 1H), 6.64 (d, J = 8.6 Hz, 1H), 4.22-4.69 (m, 3H), 3.28 (s, 3H), 2.61-3.16 (m, 3H), 1.34 (s, 9H),
1.13-1.18 (m, 6H).

Step D: mixture of tert-butyl {2- 3.5-bis(trifluoromethyDphenyl]ethyl } {[5-isopropyl-2'-

methoxy-4-(trifluoromethyl)biphenyl-2-yllmethyl }carbamate and terz-butyl [1-[3,5-
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reaction was stirred at roomtenperature. After 5

hours, additional BOC20 (50 ng, 0.229 mmol) and DI PEA
WwWO030061014337287 nmol ) were added. The reacti on WRET/US2005/023546

stirred at roomtenperature for 48 hours. The

reacti on was then concentrated to - 2 nL, diluted wth

hexanes (8 nL) and purified by flash chronmatography

with 10 to 20% Et OAc/ hexanes to afford

tert-butyl {2-[3,5-bis(trifluoronethyl)phenyl] 53 WO

blsanﬂ\?oﬁ?&ﬁéd%)%ﬁé&nw (SS2905/1.9236:46xy -2chnel Gacgbyhbnyf-2-
-1sopropyl - 2" -met hoxy-4-(trifluoronet hyl)bi phenyl -
lnwﬂll mate. Rf = 0.38 (25% Et OAc/ hexanes).
To a solkdiof Fer 5&le:{32 (LMolz mw(mﬂdﬂr&lﬁﬂﬁlﬂﬁm@]ﬂ2thy15{16'—1Mflz()pyBZ -methoxy-4-

(trlﬂuoremggylébqggn yl]ﬂ_e'}hyl }garkgm%é @0 (n?}]() 4% O?A (1; ) was added

10% Pd jpn 19190 ). reagtgp) was @lasgcblﬁldg Ha tugl stirred at room mperat ré for 5 hours.
At this t|1m b@é (Lt dul QT @H@ét@ ¥d %19@?1%5&1&6 éf t(xﬂ)tp%(fuctg’ UL, 260G PIDRRANS-2-[3,5-

bls(trlﬂdqmmﬁhmphdwﬁp%yu} [Bripareenyl- ineﬂpqu “ArfEitpromsy BB
yl] meth?l% B IR | @J}ﬁl&ﬁyl Toras-sRiuldRandhyl)pheny!]-2-({ [5'-isopropyl-2'-methoxy-4-

- but yl { tr or onme h
(trlﬂuorygtatllwlpl}l'll}?%egyl =2 }Emlgglfﬁig : ﬂ;@f ate ¥ 16? gpa‘leysy wls f‘?ltere\é OEO%d the
filtrate Was(dohdehirated wniEfbiiythg frbdive myniurd- yCMISB:t 67913} d/arll afhe groducts were used

in the n%% Eéﬂtl({ﬂ%&ow fé%heg gmﬁ]lc)a ;n{‘or Q}thr Jottdn. M) was 10 added

e solution was cool ed to
0C and MsC (100,aL, 1.29 mol) was added. After 45

t '} AL hleHax WA Stridiubrdmely) biphenyl-2-
sso. SRRl S B L P g PR St i

YH_M(LQEQMQL&@% (25 nL), INHO (25 ), and brine (2 x
To a solflofTb0283 B ©MIRRIn®]) Jf BearixiBsofdért-Bitylof2eumina2 B3,

e I U LERA g B
yllmethlrl} QAbdriexades +-butgl [(1‘{531G{brsttnﬂtl@dmeﬂﬁﬂ@hpm)é}ﬂfdﬁ'-1sopropy1—2'—methoxy -4-

(mﬂumjon{eﬁryﬁblghe%%i Aifihdten Pdﬁ%h@yd@lﬂdaﬂdaﬁiaﬂeﬁcﬂiécu (15 mL) was added TFA (1.5

ut oxycar bonyl ) -1 sopropyl nethoxy g{

mL). Tm: teaetimEal pliryddi aptv@wr:mgargtm]erf@t ﬁwu}wﬁ isp @pied info 1 N NaOH (50 mL).
The mixfefeR7Hs esttcfed N@ﬂh@HMGUGﬂIiﬁL)HﬁE dieadrginic extradidreern eathbined, dried over

on W t hout er. ¢ a [

NaZSOG Q@B%eg[ ﬁ&&)’hcgﬂtgeﬁ df l'HurlE at10n &fﬁ {hF gesiedu%é)?h ?ghroﬁgtgg gk}y?\glth 5 to 10%

MeOH&HICHA gave ﬂ4[346>bxsﬁnﬂ¢wb1)1qzthcd)pytbﬂyé]t MPH5 '-180pr0py1-2 -methoxy-4—

(trifluo} §1[eﬁ,fy )b%ﬁ&ﬁeﬁ’ﬁ ]ﬁngtg;(l fédgxgﬁ}‘z cﬁm%@ Ry (¥) 46 110% MeOH/CH)Cly). LCMS =

579.2 <M+[1§ éHB\TMEt(‘EWEl@o’?OQ%H%M Y8k @n%ﬁa 72 (s bt B dxy T5Hp 11, 731
@ J= ?tlﬁz% 1{% %ddhﬁ’%qp,’z’ 1136'38 be/J%OHz 1FD) 692.d. /= 8.5 Hz, 18D, 406

8

n am nO et
(m, H B PARALE LS P tf%émp}%»

i LR TP HltF. 251 (. 15D,
122«@}3%@&%@@H}ﬂ DVMPU (15 nL) and treated with NaN3 (140
g, 2.15 nmol). The reaction was stirred at room
tenperature for 15 hours and then diluted with Et OAc

Step F:(47I5,%lé(trlﬂﬁbﬁmﬂhuthwﬂ]%ﬂﬁ'ﬁwmw
rlfe (40 nL). The organic |ayer was dried

|tered, and concentrated. The residue
A solutiasofdtB jsthissaifpromethglypheny ey et sinensonyb2 anethsry-4-

(trifluck GhdiniyDpiphbdy2 2 30y B edhseSt,2-diamine (125.2 mg, 0.217 mmol) in CH2Cl2 (30 mL)
was cooled to 0°C and DIPEA (227 pL, 1.30 mmol) was added. Next, triphosgene (32.2 mg, 0.109

mmol) was added. The reaction was stirred at 0°C for 45 minutes and then poured into saturated
NaHCO3 (20 mL). The mixture was extracted with EtOAc (100 mL) and the organic layer was washed

1lmet
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bi s(trifluoronethyl)phenyl] ethyl } {
[5'" -isopropyl-2'-nmethoxy-4-(trifluoronethyl)biphenyl -
wo 2ydeloretshy| } carbamate. Rf = 0. 52 (15% Et OAc/ hegamss)05/023546
LCVMB = 605.3 (M+1-BOC) +. 1H NMR (C6D6, 500 MHz, 70C)
S7.80 (s, 1H), 7.67 (s, 1H, 7.48 (s, 2H), 7.36 (d, J
= 7.8 Hz, 1H), 7.01-7.11 (m 2H), 30 6.89 (m 1H)
6.64 (d, J = 8.6 Hz, 1H), 4.22-4.69 (m 3H), 3.28 (s,
3H), 2.61-3.16 (m 3H), 1.34 (s, 9H, 1.13-1.18 (m
with bmfé"&S mDh, &P Povel gL 45,2 fitfred @frdtcom&lyated’ Pheasgiduevks pdified by flash

bi s(trifl uoronethyl)phenyl | et hyl {
chromatpgaphyg@ﬂ;lrﬂ@ﬁyEtO@cLhexanes to afford 4-(3, 5—bls(trlfluoromethyl)phenyl] -1-{[5'-isopropyl-

2'-meth&§14*t%ﬁo€on(eh{yl)& Hé?{ypﬁﬁ? E’Ré’th)ll}’lkrﬂclh@&ydm—z o | Rt dyd o@r bam

EtOAd/ }EW%QQWEF &Qggﬁd 1%[ S %Ir]\?%%uo%het hy@gﬁéﬁ)y Ofners present in 1:1

ratio; do(lﬂlix@ of kGBPpeakydbsdvedyet hepxy, 141)(1.78 €s) LDy AT 09 (WADHER/(, /=78

\ r T. [ .
1 TR 09 61581 PRTSOS TR RS B0, B o
1H), 4. 00#4}(11 ({ £8), 34736@3 opéz s;rgletq;@tlhé)’@_”uﬁ.‘) (m, 1H), 2.83- 2 93 (m, 2 ) 17-1.23 (m,
6H). (tr|gluggonetryl)blphggyl 2- yI]nethyI}garganatS (300
, 4 nmo in EtQAc (15 nL) was a 5 % P
The twog%emt@@lerﬁmf thlsrwglnowlélrbe\(ﬁﬁ@mﬁﬁdé@éla agy ﬁ@eﬁ‘lrﬁfc’&’ﬁ‘ﬂ‘ i 9
IPA/hepidntd. F €d at room tenperature for 5 hours. At this tine
the reaction was conplete to give a m xture of two
products, tert-butyl {2-am no-2-[3, 5-
bi s(trifluoronethyl)phenyl] ethyl } {
[5' -isopropyl-2'-nethoxy g duoronethyl)blphenyl
- yl] et hyl } car bamat e an tert-butyl
[1-[3, 5- bls(trlfluoronetH%(%phenyl] 2-({[5" -isopropyl -
2' - et hoxy-4- (trifluoronEt By phenyl - 2-yl ] et hyl }
an1no)ethy|]carbanate 2 C3a st_was filtered off
and the 10 filtrate mas d to afford the
product m xture. L (Mt1) +. The products

were used in the ne #3react|on mnthout further
purification or character® . Step E. 1-[3
5-bis(trifluorometh 1)y ph N 2

[5' -isopropyl-2'-nmet hoxy- 4 tri oronethyl)blnhenyl
- yllmeth |}ethane-1, 2-di am ne o a solution of

283.5 ng (0.418 nnDI) of the m re of tert-butyl
{2 am no-2-[3,5- bis(trifluoronethyl)phenyl]etliyl } {
5' I SOpr opyl2 t oxy 4_ , I f ijg-lvﬁmetﬁmhlx —v*fllegvh?rﬂélazohd1n—2 -one
SwpAlﬂﬁkﬁwﬁﬁHh$Qhﬂh&hHQﬁ@ﬂ@iﬂgLﬁgﬂggyI] 2-({[5" -isopropy

Clo (15 mL dded
Toa soft*tlon P {% ?( né%% ;g)ﬁthano (480 2 91 rmn;i) ér;n CIr;I% ézt( %:vgarlsba e
BOC2Quffdb engh %9 t}ﬂg@h}gn@ OMI3 ol-h: e(rfacglon iy stlﬁfsﬁ At room
tempere{t@[%%ﬂ Rho¥R Sdifitdd WidEtOhc (ﬁQﬂll)taQHMﬂﬂﬂ Wiit@ I—fz@T bind) O HE], brine,

th 1 NaOH m.
R S R e i
concenﬁ%tte& affSicHih®f %'}&hcﬂl@@ fI8h cﬁﬂmﬁ&@;ph%ﬁﬁ@% EtOA¢/Rdxeiks afforded

concent rated. Puriticatio &ﬁﬁ%§§*§?§ Q%)IEE%QR

ter t-butah%@aw@r%ﬂypwsﬂﬁhél%a@ef@/o
(CDCI4,-6DB MBI B S 27 37| (woS B LM hs) Fheh s {bs, 1D23.83 (bs, 2H), 2.46 (bs, 1H), 1.44
I sopropyl -2' - met hoxy- 4-
(bs9Eétr|fluoronethyl)blphenyl 2-yl ] met hyl } et hane- 1, 2-di am
= 0.46 (10% McOH CH2C12). LCVB =

Step B: tert—butyl [(1R)-2-oxo-1-phenylethyl]carbamate
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579.2 (M+1l)+. 1H NWMR (CD2C12, 500 MHz) 8 7.83 (s, 2H),
7.77 (s, 2H), 7.55 (d, J = 7.8 Hz, 1H), 7.31 25 (d, J
we 2806014357 1H), 7.24 (dd, J = 8.4, 2.3 Hz, 1H) PCBUSN05/023546

(d, J =2.0 Hz, 1H), 6.92 (d, J = 8.5 Hz, 1H), 4.06
(m 1H), 3.59-3.76 (m 2H), 3.69 (s, 3H), 2.88 (m
1H), 2.67 (dd, J = 11.9, 4.3 Hz, 1H), 2.51 (m 1H),
1.22 (d, J = 6.9 Hz, 6H). Step F: 4-[3

5-bi s(trifluoronethyl)phenyll-I-1

To a solbty’ df?e@n%&ﬁ)[{ql?@?ﬂ hgr@ﬁoiaﬁwhélyﬁhryl]édeawreommg)domhﬁmi} nZHoCly
i mdazol 1 di n-2- one A sol ution_of
(20 mL)kt p‘@ @.s @ﬁ@@ﬂ}qs*}/[gﬁﬁmg@@%ny 6—}4@’ e ]1 F@ng)l){ The reaction was stirred at

0°C for éé “?K QEHdQHéﬂ at goonméﬁl QxttireXor 30 minutes. The reaction was then diluted with

BtOAc h%m%y Hjmm%’%( 80%’ @5@1@1‘4 hgx'é'& Bic Wa% = Jhs@ifed over

NapSO4; Gibred and)ccm@muthPﬁaﬁixamﬂof tmresuiuesm arﬁh@r yolyya ofsifia gel with 50%
E Xles Ve DNORTRPR) 0304 -SHEnyl Abarkire! ) WA 600 MH
tOAC/d\\E%e&eFéagtt%n TLER oS ey 53‘ f 45 m nut esagﬁ%@th 2@
mmor@mnmmMrMmﬁmmsamuﬂaﬁbdDaﬁﬂNaH@E@m@@@EﬁEyﬂDﬁméﬁﬁw&ﬂh%@97400m
st). 5.9088s. §21f 53¢ 160 § B Bt A 10:dQfhidHa) whded D88 inGhe foll

) 53038 ] Rt LEC L B O Al n B R B e folowing
rawUmMnth brine (25 nL) dried over Na2SO4, filtered and

concentrated. The residue was purlfled by fl ash

pmmykawﬂaﬁbﬁ@my 4- (trlfluoronethyl)blphenyl 2- yl]nethyl}lm

zold di
e B B b i
ml) wap pdsied i[5 fispplopyl-B-megroxp4- @élumomﬁ@y%m%ea péaghenammne (98 mg, 0.303
mmol), ‘ﬁhﬁ)%d/ BﬁNa@NﬁI—@ 33(Xrﬁg, OZW‘?I)’ mmbl)ABd (—@,AcZEI)irop?) e TeabBon(was stirred

ovemlgmq.gt ’I‘OOZG‘I tglgzgpqrgt'urej d1£1tegl Vglth_:EtOAf iﬂ@ m%) gp‘xg \&ésg]ecbxﬁlt qu\Ta%éh 62% 'mL) and
brine (25infdg)| &hsorgditif) layer. v80 -dieB&ef N@zSOm—glltereﬂ ol epngehirpieyd. Pysfication of the

res1due§>y %lgsh%hg)\glzl? a%&iévqg ]?%125(71 E@;’& (hexaneé gﬂ\%%e[r mt?lli'\g%)—}({ [5'-isopropyl-2'-
methoxgA(niflvormybiphdyk g Brmpby v phebrlewpiartames. BstAGo (25%

n with 5% 10 1PA/ heptanes. EXAMPLE
EoAcHfan), EMAL 8@%}\@ N BN 15 (4R)-1-{

[5'" -isopropyl-2'-nmethoxy-4-(trifluoronethyl)biphenyl -

2
Step DI glﬂ%mlghﬁ!)dro&'l-@hﬁ&ﬂd)ﬂvm (@ﬂl\ﬂkdn%tﬁﬁ)gm@é@ 2-3118BthAL} -1-phenylethane-
ert-butyl T(IR hydroxy_1-phen |y ethyl | carbanmate

1,2-diamine

To a solution of fert-butyl[(1R)-2-({[5-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-

ylJmethyl }amino)-1-phenylethyl]carbamate (150 mg, 0.277 mmol) containing minor impurities in
CHCly (10 mL) was added TFA (1 mL). The reaction was stirred at room temperature for 2 hours and
then poured into 1 N NaOH (25 mL). The mixture was extracted with CH2Clp (3 x 25 mL). The
combined organic extracts were dried over Na2S04, filtered, and concentrated. Purification of the
resulting residue by flash chromatography with 0 to 10% MeOH/CH,Cl, afforded (1R)-N2-{[5'-
isopropyl—2'-methoxy—4—(triﬂuoromethyl)biphenyl—2—y1]methyl}—l-phenylethane—l,2—diamine. Ry =0.27
(10% MeOH/CHClo). LCMS = 443.4 (M+1)*.

Step E: (4R)-1-{ [5'-isoproDvl-Z‘-methoxv—4-(triﬂuoromethvl)biphenvl-2—Vl]methvl}-4—

phenvlimidazolidin-2-one.
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To a solution of (2R)-2-am no-2-phenyl et hanol (400 ng,
2.91 mmol ) in CH2C12 (15 nlL) was added 20 BOC20 (636
wagpoed18s7 nmol ) and DI PEA (507 L, 2.91 mmol). PO®/US2005/023546

reaction was stirred at room tenperature for 18

hours, diluted wwth EtQAc (75 nL) and washed with H20
brine, 1IN HCl, brine, saturated NaHCO3, and brine (25

nmL each). The organic |ayer was dried over Na2SO4,
filtered and concentrated. Purification of the

A solutlo (Sﬂgei‘\/zb{BfS' 1éo?§c@af‘@ rn%%g(?—g(r(ﬁﬂﬁ%roﬂefh@l)@i@ﬁ%ﬁ@ﬁ%&ﬁﬁmES

Phenylethﬁ)z' e A5y Ry P LA D cpglediog G apd DIPEA (230
uL, 132&%!196{9 ﬁas%eédmgw&:)by td % 25,4 6R0L3, mBAY Atk )5 Gninutes, the
reaction mg pox@#nto%%@ ik (2 %i?l Iglxélre @as(ea§actéd"\|)/1th B33 (75 mL).

The orgetm&rlhyeb whyWash¢d Rith Er-n@x dr-lﬁtd-(p’h]‘elﬁaﬂs 4e't{11 G? @glroggq?ﬁtr@ed Jrification of

1014357 PCT/ 0] N isopropyl-2'-
the res1dpgp¥ 8%98 gﬁomf‘f(’?ﬂ?h g(?m%b? fﬁéﬁ@/he%ﬂe%fﬁﬂ gp}g%ﬁg sopropyl-2'
methoxy(- Q—(lﬂﬂurgom@hﬁ)b@hn@ﬂ)yl]mptt@l—}g@p;lg:ny]@g@awﬂshn&ongCT%gnnor enantiomer
was rem%geqieo?l P8R SR fsin aﬁ % Qgﬂa%ﬂﬁn{ﬁlﬂZS%gPAﬂqeﬁ&emfﬁord The

ion was st or d
enantiomestspbist RpRIPSRCH B ‘?J i6 @@%ﬁt%f/é‘%xa“@ﬁ% nL&&@ ‘f@% %59“ 12‘:11"MR
(CDCl3 500D (Midptsométs hsent 7ib1: irtakio advdblivesi eeing paskbyeryigd) A 7.65 (m, 1H),

751 6 S0 S 70l 9, BRI A PLEE BP0 .20

3.71 & T (2fsingtets, &¥), BHI3IH8 (mel;H)d 2848197 fmsHdr 2.8 Gh.Uid), 1of9-1.24 (m, 6H)
silica gel with 50% Et OAc/ hexanes gave tert-butyl
[(1R)-2-oxo-|-pheny|eth§ carbanate 1H NMR ( CDC13,

600 MHz) (a major and lonf or mer obser ved) .

Data for maj or confornmer glven) S 9.53 (s, 1H),

7.29-7.40 (m 5H), 5.80 (&3 5.31 (m 1H), 1.42

(s, 9H). This material was us nredi ately in the
following reaction. 10 Bteg butyl [ (1R) - 2- ({

[5' -isopropyl -2'-net hox or onmet hvl ) bi phenyl -
-yllnethyllanino)-l-Fb%enylethyll carbamate To a

sol ution of

tert-butyl[(1R)-2-o0xo0- I-ph%ﬁ&l-thyl]carban&te (113.8

ng, 0.484 mmol) in MeOH (7 "nL\ was added

1-[5" -isopropyl -2'-nmethoxv-4-( uor onet hvl ) bi phenyl
-2-yl ] met henam ne (98 ng, 0.30 5 mol ), followed by
NaCNBH3 (30 ng, 0.477 nmmol) and HO&c (2 drops). The
reacti on was stirred overnight at roomtenperature,
dlluted Mﬁth EtC¥m2(75 nLl,tand mashed

one drled over Na2SO4, filtered, and concentrated
Purlflcatlon of the due by flash ch Al 0gr aphy
Al y(4rchiiorophenyly; 2+ [Suisontopyl-2 -methoxy-4-(frituorameth v ) pIpLEyL-=
Vl]metﬂv5} aniltﬁ)maﬁﬂw -2' - . . W |
3 Ry }1 &t Bi(@mg, 1.1
A soluth QE ﬁé%ytfo‘g&q % cI:naer (Q?Huﬁ?)hﬁ 8%% ‘%& gﬁ ( g,
mmol) EhdAGY-dhdoraghenyl) ok TAE (1:43343 12 nuppl) jnsisopropyl alcohol (10.5 mL) was heated to
reflux for 24 hours. The reaction was concentrated and purified by flash chromatography with 5% to
80% EtOAc/hexanes to afford 1-(4-chlorophenyl)-2-({[5™-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-ylJmethyl }amino)ethanol. Ry= 0.37 (50% EtOAc/hexanes). LCMS =478.1
(M+1)*. 1HNMR (CDCl3, 500 MHz) & 7.70 (s, 1H), 7.55 (d, J = 7.5 Hz, 1H), 7.33-7.19 (m, 6H), 6.97
(s, 1H), 6.90 (d, J = 8.5 Hz, 1H), 4.52 (m, 1H), 3.77-3.62 (m, 5H), 2.89 (m, 1H), 2.71 (m, 1H), 2.51 (m,
1H), 1.24 (d, J = 7.0 Hz, 6H).

58



10

15

20

25

30

Step D0 (1R) - N2-{

[5 -isopropyl-2'-methoxv-4-(trifluoroneth
woO-2ieph&syl - 2- vl | net hvl | - | - phenyl et hane- 1, 2- drPamius2003/023546

a sol ution of

tert-butyl [ (1R)-2-({[5" -isopropyl-2'-nethoxv-4-(triflu

or onet hyl ) bi phenyl -2 25

yl ] met hyl } am no) - 1- phenyl et hyl ] carbamate (150 ny,

0.277 mml ) containing mnor inpurities in CH2C12 (10

m.) was added TFA (1 nlL). The reaction was stirred at

roon1tenpera%gre for 2 hou d into 1 N

B: OB £ 4 S%eCNIATQD W s -RY AL Q L) ! X1z Cl_|2C12 (3
(uﬁhmn%maﬂbﬁbhmwtﬂaﬂn@@mmtﬁ%mhﬁﬂganlC extracts were dried

Toa sohglrontof] E?ég 8 %IBP}}eW]l S fd a0 1:9 gr@t(ﬁgluogﬁfe{hgll)&ﬁﬁénQPZ-
yljmethyp} apmino)eshan éggﬁg%p%gfj;ﬂ;ﬁ) ;:@Sr o(ﬁa %81% glhc}{ca%onate (24
mg, 0. 08 ,&?ﬁ; 019% ]_rea?cﬁe ny%ﬂ%ﬁaa ¥a 4 r()&fl k&ﬂp@&[&m hy hadﬂd ﬁﬁ@lﬁ&ﬁ'g’oﬁre& lidto H,0

(15 mL) m@-rps@,%mture mg/g(tpagtz;jr gnth E{(R/M 5_Q mlé@g%thgorg(ag}ﬁ)la gL \{las washed
with brn{eQIS hS D REBPYer Ria;SOBITHRY; thd(cbllideﬁﬂraﬂ@f cmEfitwion bf thvesidhe By flash

SIAN TR R AT ST

hydroxyétlhﬂ] {4 ¥2pfopyl-2-methoxy-4-(trifluoromethyl)biphenyl- -2-ylJmethyl }carbamate. Ry= 0.20
(25% Bt % ihle?a%@sf) qmﬂ%s 2 612@(1@%39‘ 3| (NMR t¢¢1§g eotEMH;tJ ﬁebkspia@rdyﬂledznd/or

-1- phenyl et hane-1, 2-di ani ne 9 %
doubledmmmersu and/@mn@p@omrs PIESIOEEICO0T €8 10H): é@ ﬁ’rﬂ? (Ez’w%é% 20-2.96 (m,
5H)27%§§OuﬂL12413g$ﬂn@b) was added followed by triphosgene
nmol ). After 45 mnutes, the reaction
was poured into saturated NaHCO3 (25 nL) The m xture

Step C: W@Sy182-hriaeb e cMblophdnt Gy ({ PHisohrbpyl & -ibboxyr 4 anileordmatiayl )biphenyl-
Nﬂnm&FﬁcuaShed with brine, dried over Na2S™, filtered,

D),

Wt rated. Purification of the residue by
A solutibh afsenzyih { Dtedthgedpiy)-whydioxyethyld{ (6 dsepRpriat Msteayrds
(trlﬂuor%gtﬁyl‘}"&ﬂleﬁﬁ@yl cthyl Rarbh S&Rr @k, RO 7 mmol) in CH2Cl2 (6 mL) was cooled to

oxy-4-(tritluoronet hyl)bi phenyl | ] neth
0°C andmw |dm0@eomlethd1aﬁu@ (G Oy B Sahch el by Hiincsub oy chloride
(14 uL, DARRYRS). Pdhe GhCHSH wﬁphfediﬁmgfoa B0 AleRian@ihel phuiin@neturated
artor
v Dt A SO g o
washed (Midhbyite (lﬁﬁlﬂllL\]l\Rleﬂ(Qve(r@[a@SQ4, fg'@g:dngl}gh( [ B]iug ghsdlica gel, and
oncentgatefiS gglt emrziu%y_v‘%s rre og\ifd ﬁ?m@_}rﬂ? ﬁig aﬁhi% (Ppﬁg,r()vfgq‘)nnol) was
added. @“hq: re?,!q.q)on v@s girred. ag@omﬁ:mmture jorézg hgur? -;m me% nto I—?z% (15 mL).
The reséitallagmﬂmﬂg whiRxtrdéRd wnlsEthlAc?(aniz afdPths braaielager vBislvashed with FpO (2
x 15 rnl_l) ailg brinaz(iS %rﬁ:}) d%:’e:g over &A%ét %Ytﬁt%gnfg& r%éntlig??;]? Ca&&?\PfI-N residue
by flash chromatography with 25% EtOAc/hexanes afforded benzyl [2-azido-2- -(4-
chlorophenyl)ethyl]{ [5'-isopropyl-2'-methoxy—4-(triﬂuoromethyl)biphenyl—2-yl] methyl }carbamate. Ry=
0.66 (25% EtOAc/hexanes). LCMS = 637.3 M+1)*. IH NMR (CgDg, 600 MHz, peaks doubled;
rotamers and/or atropisomers present) d 8.03-6.52 (m, 15 H), 5.00-5.08 (m, 2H), 4.76-4.12 (m, 3H), 3.28-
2.86 (m, SH), 2.77 (m, 1H), 1.23-1.18 (m, 6H).

Step D: benzyl [2-amino-2-

2-yllmethyl }carbamate

4-chlorophenyDethyl}{[5'-isopropyl-2'-methox
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Cl 4 (4 chlorophenyl) 1 { [5
i sopropyl -2' - nmet hoxy-4-(trifluoroneth
wodiopkssnyl - 2-yl | met hyl |im dazolidi n-2- one BOTSISe®5/023546
A: 1 (4-chlorophenyl)-2-(1
[5' -isopropyl-2'-nmethoxy-4-(trifluoronethyl)biphenyl -
- ylImethyl | am no)ethanol A solution of
1-[5" -isopropyl -2'-met hoxy-5-(trifluoromethyl)bi phenyl
-2-yl ] met hanam ne (300 ng, 1.1 nmmol) and
To a solgtidn®bt %Eﬂz?f [QQ{E@B%L()IQKI'Of ReyHdHa] {5 ~1§bp12>pmfmh1)ethbﬂy -4-

(tr1ﬂuor%§%681%}ﬁ f 5 grb mzﬂé‘ 30\3%2(%% ] e I—I(]j]:r(ﬂrlLlﬂ >6va£ Q{ded PtO2 (8

| on was C pur i f
mg) andlye fehatish wak £tﬁfﬁh0@bﬂpémpemtﬂrh winh hyplr@¥sn §G%hour. The catalyst was

removechy?ﬁgr%thqnxtﬁr oGgh d ! gc/lfl% é@e? %I\%Lth 100% EtOAc an%the f11tr te was concentrated to

afford cfutle bédzyﬂdg{raggtdig(%@ﬂcpmnwl)ﬁwm [p rFEQPﬁ‘XHY} %\lﬁl%}éﬁ‘gﬁx ;ln ;)I
(trlﬂuorﬁ%gh)?@llgﬁg/%lgﬁ %}%c%?ﬁﬁﬂ@sﬁ = O%@@‘FEﬁﬁzlﬂexaﬂew l)CMS -1= i§11.3

S 7.70° (s, .55 (d, J =
M+D)"Hz, 1H), 7.33-7.19 (m 6H), 6. 97 (s 1FD 6. 90 (d J
= 8.5 Hz, 111), 4.52 (m 1H), 3.77-3.62 (m 5H), 2.89
: .‘__. (b= 7.0
p B:

t
|

vnnwmb@mﬂmhnﬁmﬂekﬁechlorophenyl) 2 hl droxyethyll ( f

Toa so]i% 1on | UOS,P??E"F% —?Egi btﬁé%g}lfén%l)et}llyl]{[i hSO?I'opyl 2 _Ig?r%?xey_éll:o .

(trlﬂuommbuhylol@phegyl -2-yl methyl carbamate (30 mg, 0.05 rnmol) in THF (2 mL) was added
potassi élé('tr‘frﬁét 19%@1‘%&% X293 M(L{({f 2'0-90V8 SYMitRANA tofuend®f 12D Xivnod)y THe fréaction was

stirred ‘a%t;ooo rtg% ﬁ%{)el) ?ﬁr%%ﬁﬁ Q %1' (il%ﬁr%iﬁlgél !V}tﬁ%lﬂ'%&? N’E%ﬁp 1? (rﬂ'_g The
resultantl imbamrb maab)era(:@d withngftO48c @8 mhhgnq the Prganie dayer W@nva@@g with HpO (15
mL) an§ Blln{e (gﬁjmﬁ, d%]_g gvetr ?ﬁ@@rﬁgﬂf&@d 204 cAdedtten S PRNSLatiIEH the residue by

he resultant m xture was
flash clﬁoﬁiat@i;mi wiihtS96 ©t60RCELOBO/hetapeseafitprdel d-(@reharrpbenyRyletlS vigppropyl-2-

methox?\’,‘ﬁipﬁﬂlo?‘{)ﬁehﬁ 39@ a1 4 }ﬁm&h}l}mﬁ&éz&%&! She. W@@é (5% McOH/CELCL).

ntrated urification

LCMS 6838 (M+bY- TR <Cé1w®9a\4%@ PRSP Ao 60%%}% of peaks.) 8 7.90 -
7.03 (n‘EE@A%/Sb-%)Q@Q%S4Hf hepdad (llaezH)y’_a 16 & §4y, 2l3b-ar3ophesy), ).121.18 (m, 6H).
hydroxyet hyl T{[5' -i sopropyl-2' - met hoxy-4- (trifl uoronet
hyl ) bi phenyl - 2 yl ] met hyl }carbamate. Rf= 0.20 (25%
Et OAc/ hexanes). LCVMS = GIRAMPLERL)+. 1H NWVR (C6D6, 600
WMHz, peaks broadened and/or doubl ed; rotaners and/or
atropi sonmers present) 8 7y98-6.45 (m 15H), 5.00-3. 46
(m 6H), 3.20-2.96 (m 5H), R (m 1H), 1.20-1.15
(m 6H). 15 Step C. benz f i
2- (4-chl orophenyl ) et hyl |
5'-isopropyl -2" - met hpxy<A
2-yll nethyl | carbanife A so
[
[
(

[ 1 uor onet hyl ) bi Phenyl -

@ution of benzyl
2- (4-chl or ophenyl ) - 2- hyd yl] {
5'-isopropyl -2' - met hoxy-4-
trifluoronethyl)biphenyl-27yl | \e
nmg, 0.07 mmol) in CH2C12 (6 nl)

yl }carbamate. (44
S\ cooled to

(4R)-1-{[5'-isopropyl-2'-methoxy-4-(trifluoromethylbiphenyl-2-yllmethyl }-3-methyl-4-

phenylimidazolidin-2-one

To a solution of (4R)-1-{[5"-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yllmethyl }-4-
phenylimidazolidin-2-one (12.6 mg, 0.0269 mmol) in THF (1.5 mL) was added Mel (10 uL, 0.162
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10

15

OC and N, N dii sopropyl ethylam ne (63 L, 0.36 nmol) was
added foll owed by nethanesul fonyl chloride 20 (14 L,
wO0.206/0m¥3301 ). The reaction was stirred at 0C f 8CT@82005/023546

m nutes and then poured into saturated NaHCO3 (15

m.). The resultant m xture was extracted wth Et CAc

(50 n.) and the organic |ayer was washed with brine

(15 mL), dried over Na2SO4, filtered through a short

plug of silica gel, and concentrated. The residue was

mmol), ﬁﬁ%@%lwlem%ﬂa@ $1M) soRiEiEn Badiueli®, .28 1d1ﬁm61.1\2ngx;eact1on was
he reac

) nr
stirred af 9@/ ATRATHEFE{ i rlE Hf“ib‘fleszﬁfldﬁlded‘rpg “fﬁﬁ 88? WV\% %o d r ‘f”ﬁle o Ry
extracted Whh FIQAc @6 mIhand @8 bighsit layed wets washedagthdxine él@trdd) duiedpver
e tbAUR by Rsh With 50%
NazSO%%%%dZ gécpca%%gnrtr% a&%ﬁg?{ﬁc%zﬁl(t 3 z yd ri edg@&oi\ilhgfkrél’\%ﬁ 1
EtOAc/HekdrteenifatdedaRa)- Mﬁbsnprpmlédnetmm% tréfatqrwﬂaﬁ)btnhénym-yllmethyl} -3-
methyl- ‘E? gl daMdlfn-Zg?rQ QL @PB 06 @:@t&x/h\e&&&)Zﬁ&Ms 483.2 (M+1)*. "H NMR

exanes

(CDCI3 A ARFRITFSFH A Sﬁrgeddc?u%ﬂﬁg’ofﬂezks%'% 27§48 m, 21, 7.21-7.36 (m, THD,
6.87-6. 9L1§m JIHOPOQABE (R, SHES MDRYsA-({ binkibis LBHOSBA-BBS Jihj 1FHeny1-2.29 (m, 2H),

267 & ;_é\% smg%%l% El@%;{azt_p (mlg[)NI\/R ( gng25(é/oogt OMﬁg/ hségﬂgs)

doubled 30 rotaners and/or atropi soners present) 8

F0110w1 g’ P%C 9 re(s ghtélégd( )%%{[9]9%55 5 g??]%]%m ds l‘fstezﬁH %a@lg 1 (N@’ie prepared:

6H). Step D benzyl [2 am no-2-(4- chlorophen I)ethyl {
f 5'-isopropyl-2'-nethoxy-4-(trifluoronethyl)biuhenyl -
2-y Il methyl | ¢ arb amate 59 WO 2006/ 014357

PCT/ US2005/ 023546 To a sol uti on of benzyl

[ 2-azi do- 2- (4- chl or ophenylTaglelyl | {

[5 -isopropyl-2'-nmethoxy-4-
(trifluoromnethyl)biphenyly,
ng, 0.05 mml) in THE (1
and the reaction was stirged &
hydrogen for 1 hour. Thg 5
filtration through a pl Celite'with 100% Et QAc
and the filtrate wa&s@oncentrpted to 5 afford crude
benzyl [2-am no-2-(4-chlorophgnyl)ethyl] {

[5' -isopropyl-2'-nmethoxy-4-

t hyl }carbamate (30
added Pt02 (8 nm)
Qom.t enper at ure under

(trifluuuuuctuyl)unpncnyl-L y|JneLnyljcarba 1€,

R =
Exanfple6§ (25% EtoAc/hexanes)R LCMS = 611.3  (Mr1) FOMS§ @f+D)"

93E 4-(4- chlorophe = 1-] CF3 618.1
[5 -li sopr opyl - ‘rlfluoronethyl)biphenyl-
- 10 yl'l et hyl }9 A -one To a sol ution of
benzyl [ 2-am no-2-(4-c

[5'-|sopropyl 2' nethoxy 4-

L4 v

\Lllfl quUHCLHyI)UI BHyI 4 yIJHB[nyI}CarDa e

e

24y, |0.05 mMmol) in yas added potaSS|ur41702
bis(trinethylsilyl) L of a 0.5Msplution in
tol uene, 0.147 nndw e on was stirrped at room

ature for 30 nutes and then quenched| w Q
rated NH4C1(15 dﬂ resul tant nixture “G&s
extriacted wth EtOA d t he organic| | ayer was
washed with H20 (

26 538.2
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m.) and brine (15 nL), dried over Na2SO4, filtered,

and concentrated. Purification of the residue by
wohewhi¢isr omat ogr aphy with 5% to 60% Et OAc/ hex RABAIS2005/023546

af forded 4-(4-chlorophenyl)-1-{ [5"-isopropyl -

met hoxy-4- (trifluoronethyl)bi phenyl -2-y1] net hyl }i m daz

olidin-2-one. Rf= 0.46 (5% MOACH2C12). LCMB = 503.1

(Mr1) +. 1H NMR (C6D6, 600 MHz, atropisoners observed;

doubl i ng of peaks.) S 7.90 20 7.03 (m 6H), 6.89-6.20

(T 4H), 4.69-3.88¢m 3Fg; 3.16 (s, 3H), 2 8-%0%8
27 (m| 3H), 1.18-1.13 Nmm\ 6H).\ EXAVPLE 22 ne0 N
N 25 (4R)-1-{

[5'|isopropyl - 2' Ofet xv- \ i f1 uoronet hyl ) bi phenyl -
- I{lynet hyl } - 3- net hyl - epfyl i m dazolidint2-one Ta

,g Soljution of (4R)-13 FsG 5382
[5'Fisopropyl-2"-mne trifluoronethyl)biphenyl -
-yl methyl}-4- p | i ph~c din-2-one(126rrg,

0.0R69 mmol ) in E / added Mel (10 L,

ol
uuuuuuuuu o)

79 fol | owed by KHVDS 2 L of a 0.5 Msol ut|01 i n4712
tol yene, 0.081 mmol ion was stifred at
room tenperature , and then ppured into

water (10 nmL). The m extracted wth Et OAc
(20

(30+-r)r—and—the—organtec—tayer—was washed w {1 brine
30 (10| nL), dried Na2SO4, filtered, and 538.2
concentrated. Purjficdati on<Qf the residue by flash
chr pmat ogr aphyQ QAc/ hexanes af f orded
(4R-1 {[5 -isopropyl 0¥ =4- (trifluofonet hyl)bi

phenyt=2-yI et nym d-
3lmet hyl - 4- phenyl | m
Et OAc/ hexanes) . = 3
500{ MHz, atropi Q)rre [S) obs 4l; doubling of |peaks.) S
7.68 - 7.53 (m 2H), 7.21 56 (m_7H), 6.87-6.94 (m

i din-2- Ghe. Rf= 0.26 (4093°+2
Mr1)+. 1H NMVR| (CDCL3,

2H) | 4.08-4.56(m}g3’l—|), 3.72 & 3.71 (2 singlets, 3H,

3.34-3.38 (m 1H), 2.89 (m 2H), 2.67(& 2.63 (2
32singlets, 3H), 1.1841. 10 Fol | owi|ng t 4.2

proc¢ edures out | i K&d '® EXA 1-22 the corpounds

listied in Table 1 w d: 15 Table MeO—F3€
N

LAA A4

33 \ 471.2
O)\ \ y N

84.2
34 04»/\ 4

N—
35 />,,,, 484.2
A

o
N CF3
36 O)\O o 620.2




w6 2000012806/ 014357 PCT/ US2005/ 023546 27 N Cl

R Exanple R LCMS (M+1) +

23 NCF3 618.1 0 0 \ / 24N

470.2 OTO\ / 25 s N470.4 GO0 26 NCF 538.2 3 OO

B0%/U%2005/023546

--b// 0028 NF3C538.2 Op 29 N471.2 N p 30 s N
538.2 O/ CF3 311 ;5-1.j C 504.2 OON 32 Op

476.2 N
T CFs3
N
37 O/I\O 620.2
CF4
38 "}P‘YN 4702
720\
O)\N g
H
39 JiN
4‘,\ -uH@ 4692
@) N
40 nf“‘fN 475.2
; H
A1 ﬂ“[\“l Cl 503.1
O%\N
H
N 503.1
42 N Cl
O™ ™\
H
5
43 i 5372
0™ N
H CF,
44 J“”‘I\] 537.2
2\ CF3
N
H
45 J\J\Kl 470.2
N
H V4
46 N 4702
O¢/\N \\N
H Y




33 p 471.2 ~p\ ~ NN 34 484.2 p N 35 484.2 QO ~r
CF3 N 36 O-:: 0620.2 CF 62 WD 2006/ 014357
WOCTcWSRBO5/ 023546 CF3 N 37 00 620.2 CF 38PNTABRO08/023546
N/ \ pN 39N~. 11 469.2 p N40 N 475.2 N
'0H 41 C 503.1 NOH1/

47 J\JJ[:I 619.2
4\/ CFs3
0™\
I
CFa
48 ji CF, 634.1
0™ ™o
_ CF3  racemic
49 J"‘qu N CF4 634.1
04\0
CFS racemic
EXAMPLE 50
MeO O
A
O
o’l\s{/N
HN

CF3
FsC
4-[3.5-bis(trifluoromethyl)phenyl1-2-{[5'-isopropyl-2'-methoxy-4-( trifluoromethyl)biphenyl-2-

yllmethyl}-1,2,5-thiadiazolidine 1,1-dioxide
A solution of 1-[3,5-bis(triflucromethyl)phenyl]- N 2-{[5"-isopropyl-2'-methoxy-4-

(trifluoromethyl)biphenyl-2-ylJmethyl }ethane-1,2-diamine (8.0 mg, 0.014 mmol) and sulfamide (2.0 mg,
0.021 mmol) in pyridine (300 uL) was heated to 120°C in a sealed tube. After 3 hours, the reaction was

cooled to room temperature and diluted with 25 mL of EtOAc. The organic solution was washed with 1
N HCI (2 x 5 mL) and brine (1 x 5 mL), dried over NapSO4, filtered, and concentrated. Purification of

the residue by PTLC with 25% EtOAc/hexanes afforded 4-[3,5-bis(trifluoromethyl)phenyl]-2-{[5'-
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42 503.1 NC O\ H1/ 43537.2 NN HCF, 44
537.2 NCF3 H11 45 ' N470.2 H1/ 46 470.2 NN
wWO26068343D 2006/ 014357 PCT/ US2005/ 023546 47 6ROTAISMN05/023546

CF3 NCF 48 NCF 634.1 3 CF3 racenic 49 634.1 N
CF3 00 q

isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yljmethyl}-1,2,5-thiadiazolidine 1,1-dioxide. Ry =
0.29 (25% EtOAc/hexanes). LCMS = 641.1 (M+1)*. 1HNMR (CDCI3, 500 MHz; atropisomers

present) & 7.58-7.85 (m, SH), 7.35-6.86 (m, 4H), 4.82-4.94 (m, 2H), 3.54-4.42 (m, 6H), 2.71-2.91 (m,
2H), 1.11-1.26 (m, 6H).
EXAMPLE 51

MeO O
Ao

o~
0

5-[5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-ylj-1 ,3-oxazolidin-2-one

NH

Step A: [5'-isopropvl—Z‘-methoxv-4-(trifluoromethvl)biphenvl-2—V1]methanol

To a solution of 1.08 g of 5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-carbonitrile
(EXAMPLE 3) in 25 mL of n-PrOH, was added 0.97 g of KOH. The mixture was heated to reflux and

stirred at this temperature for 36 h, then cooled and concentrated to a clear oil. This oil was partitioned
between 15 mL of water and 10 mL of EtpO. The aqueous phase was extracted with 10 mL of Et20.

The combined organics were washed with brine (15 mL), dried over Na»SO4, and concentrated. The

residue was purified by flash chromatography on a Biotage Horizon 40S column, eluting with 1 CV of
95% hexanes-5% of a mixture of 5% formic acid in acetone, followed by a linear gradient of the acetone
mixture in hexanes from 5 to 100% over 10 CV. The resulting white solid was dissolved in 10 mL of 9:1

benzene-MeOH and excess TMSCH)N7 was added. The mixture was stirred for 10 min at room

temperature, then quenched with trifluoroacetic acid and concentrated. The residue was dissolved in 15
mL of EtO and cooled to 0°C. A 1-M solution of LiAlH4 in EtpO (5.4 mL) was added dropwise via
addition funnel. The cooling bath was removed once the addition was complete, and the mixture was
stirred 2 h at room temperature, then recooled to 0°C and quenched by dropwise addition of 0.2 mL of
water, 0.2 mL of 15% aqueous NaOH, and 0.5 mL of water. The cooling bath was removed once the
addition was complete, and the mixture was stirred 30 min at room temperature, filtered (washing the
solids liberally with Etp0O), and concentrated. Flash chromatography on a Biotage Horizon, 40S column,
eluting with 1 CV of 4% EtOAc in hexanes, followed by a linear gradient of EtOAc in hexanes from 4 to
100% over 10 CV provided the title compound. Mass spectrum (ESI) 307.2 (M-17). 'H NMR (500
MHz, CDCI3): & 7.85 (s, 1H), 7.60 (d, J=8 Hz, 1H), 7.33 (d, J=8 Hz, 1H), 7.25 (dd, J=2 Hz, 9 Hz, 1H),
6.99 (d, J=2.5 Hz, 1H), 6.93 (d, J=8.5 Hz, 1H), 4.49 (m, 2H), 3.74 (s, 3H), 2.90 (septet, I=7 Hz, 1H), 1.25
(d, J=7 Hz, 6H).

Step B: 5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-carbaldehyde
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35

CF3 racemc EXAWMPLE 50 MO F3C o' ,N 0-S HN CF3 5
F3C 4-13 5-bis(trifluoroneth~l)phenyll-2-1
woO3bo6ide33r opyl - 2' - met hoxy-4-(trifl uoronet hyl ) bppinaisyiosma23s46
- ly I'methyll-1 2 5-thiadiazolidine 1,1-dioxide A
solution of 1-[3,5-bis(trifluoronethyl)phenyl]- N 2-{
[5' -isopropyl-2'-nmethoxy-4 10
(trifluoromethyl)bi phenyl -2-yl ] net hyl } et hane-
1,2-diamne (8.0 ng, 0.014 mmol) and sulfanm de (2.0
To a solii&hn of . 79? oms% rbﬁ}l-@%ﬁétﬂdx@ﬁl &ﬁ@@rdﬁetﬁ&@&pﬁ&@l -2g1Jfrethanol in 10 mL

i Dol PR s DRt O GPBE 0

for 30 nft, ORE filtdlee amy @)ﬁfﬁn&a@m Tl rodidusaims \pﬂﬁﬂfﬁdday\ﬂatlhclﬂomd‘tbgf@hy ona

Biotage %‘ZOFI%C&)I, é@' 20};1 Elgh%?ﬂté g Fﬁf Oo? l%}%tlf) 1ﬁ e?(grge\éo folll)\@%d%% linear gradient

of BtOAceé:s hekenges mpnﬂﬁbGOQ%toherZB%\EtO@MMR%\W&COHﬁ?ﬁWd @Mpss spectrum (ESI)

323.2 (1\4}4{83 1RNNIR (300iNTHE @TseeY: Hyls) erHyls]zszs {11}, 5'.886dd,WOL.5 Hz, § Hz, 1H),
6/ 014357 PCT/ US2005/ 02354
7.54 (d,IsHBEdEY .38 ([dddeh By Wz, (1D % ﬁiéfloﬁétfﬁyiujlb POR&hyTE-5Hgy JH), 374

(s, 3H), 706 bk L%é-lmllw(awmla@ 1, 1-di oxide. Rf= 0.29
25% 1(’)Ac/ exanes) 641 1 (M1 NVR

Toa sol(lﬂﬁm & H)679 F4 035'-163p8(ﬁ>y( mmeﬂlfd)(y-44trﬂmo¢bn9ﬁ1ybb[ph®y[)-2 carbaldehyde in 1.5
mL of Cé—}_?])%z \%as“'a%déwa ﬁﬁ% of %nlé]thgn s I\%_Pﬂ trlmgtlli'%rlsﬂ}l cahide. B hiture was

stirred 4t wmtelamratgrefﬁve?t hangthan p PR TPLBRYFRY lﬁ;ﬂﬂ) B g 190 o B0
The aqueaus%hﬁs?éav?a@ lE:Xtﬂl'Cféd thmeg 1OShISbf E’tzO The combined organics were dried over

S th
s 54 oRSRRRE P T IRt LA LBMANGOC: 2o
solutiorbofLii Slbfario ByO- (&:2- nmlmmﬁdedd(‘mwljelvgmddmn ﬁylln?lb iTh eepjipg bath was
I TN S L —
then red@Bldd to 0°C and quenched by dropw1se addition of 0.15 mL of water, 0.15 mL of 15% aqueous

NaOH, and 0.4 mL of water. The cooling bath was removed once the addition was complete, and the

mixture was stirred 30 min at room temperature, filtered (washing the solids liberally with Et20), and

concentrated to provide the title compound, which was used without further purification. Mass spectrum
(ESI) 354.2 (M+1). Some "H NMR signals are doubled because of atropoisomerism. IH NMR (500
MHz, CDCl3): 8 7.88 (s, 1H), 7.55 (app t, J=7.5 Hz, 1H), 7.22-7.28 (m, 2H), 6.99, 6.95 (d, J=2.5Hz,
1H), 6.92, 6.90 (sm 1H), 4.52 (m, 1H), 3.70 (s, 3H), 2.90 (septet, J=7 Hz, 1H), 2.81 (m, 1H), 2.60-2.70
(m, 2H), 1.23-1.28 (m, 6H).

Step D: 5-[5-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yl]-1,3-oxazolidin-2-one

To a 0°C solution of 0.44 g of 2-amino-1-[5-isopropyl-2-methoxy-4-(trifluoromethyl)biphenyl-2-
yllethanol in 15 mL of CH2Cl2 was added 0.241 g of diisopropylethylamine, then 0.185 g of
triphosgene. The mixture was stirred at 0°C for 30 min, and then diluted with 30 mL of EtOAc and 20
mL of saturated NaHCO3. The phases were separated and the organic phase was washed with 20 mL of
brine, dried (Na2S04), and concentrated. The residue was purified by flash chromatography on a Biotage
Horizon, 40S column, eluting with 1 CV of 5% EtOAc in hexanes, followed by a linear gradient of
FtOAc in hexanes from 5 to 100% over 10 CV to provide the title compound. Mass spectrum (ESI)
380.2 (M+1). '"H NMR signals are doubled because of atropoisomerism IH NMR (500 MHz, CDCl3): §
7.90, 7.86 (s, 1H), 7.66 (d, J=8 Hz, 1H), 7.35 (d, J=8 Hz, 1H), 7.27 (dd, J=2.5 Hz, 8.5 Hz 1H), 7.03 (d,
J=2.5 Hz, 0.5H), 6.87-6.93 (m, 1.5H), 5.65, 5.50 (t, J=8 Hz,1H), 5.23, 5.09 (s, 1H), 3.75 (s, 1.5H), 3.69
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stirred at this tenperature for 36 h, then cool ed and
concentrated to a clear oil. This oil was partitioned
woebosme#ss15 nl of water and 10 nL of Et20 ThePaqus2s/023546
phase was extracted with 10 nL of Et20. The conbi ned
organi cs were washed with brine (15 nlL), dried over
Na2SO4, and concentrated. The 15 residue was purified
by flash chronat ography on a Bi otage Hori zon 40S
colum, eluting with 1 CV of 95% hexanes-5% of a
(s, 1.SE)M ¥4, W (05=5%6 fims Mz, 909 d, J=8.586£0 618 2.90¢cprnde’ Hy, 1&), 125, 1.24
[inear gradlent of the acetone nixture in hexanes
d.J=TH% 85 to 100% over 10 CV. The resulting white solid
Further pi@iSicatios $9 FPEA oh Chir@psl ADT2 x251cm, birizewish MDiopreganek ndsptane at 9
mL/min ;%Ql% NG YRR AAIE GnanfiDfer A XR VL1 MBS eﬂilhh(ﬁrﬁ&di frer174Gnid) N
roomtenperature, then quenched wth
trifluoroacetic acid and concentrated. The residue was
dissolved in 15 20 nlL 9fARp28 s5and cooled to 0OC. A 1-M
solution of LiAIH4A in Et20 (5.4 nL) was added dropw se
via addition funnel. @G cooling bath was renoved
once the addition was gtey, and the mixture was
stirred 2 h at room tenper ¢, then recooled to 0OC
and quenched by dropw iogof 0.2 nL of water,
0.2 nL of 15% aqueous 0.5 nL of water. The

cool i ng bath was Felioved once Nfe\_additi on was
conplete, and the m xture wgs{%tir 30 mn at room
tenperature, filtered (washingg hex2%/solids |iberally

with Et20), and concentrated. Flash chromatography on
a Bi otage Horizon, 40S col umm, eIutlng MAth 1_CV of
3-Benzyh X0 Eti€apEoply 1’ Jﬁﬁthaﬂﬁ&( trifl@bdomeasaell) i A B-opnzatiiie

o o Ch o) RSB B iﬁ@{’ g

oxazohcﬁirlZNMRn(BlﬁD of DME, waSD@k8)10 1§ of seBurp sydrief) Theznigigre gpas s jerggd 10 min

e was adde Q‘He e lﬁ%s st@reli@vernight at
at room_ll_ pera}ﬁ% élgigng &pmg ‘Agﬁenli% br wils a%lﬁ (i e
room tem?;&etgtu(mthem uted3N1¢1415(IgL o@E})O(&-bAkjingé n(lsgmaéqr Tbe__plhaﬁf weﬁ?_ifparated and

the orgalalo%ﬁasefiﬂis wdshed with sianL. &ich of ShteqrnBbrine, dried (Na2S04), and concentrated.

The resﬁﬁé{y;s? plél%g%‘l?}i)ﬁi}sa gﬁtygxgt)(() gh%raz%ﬁtéoﬁmt h iSS column, eluting with 1 CV
of hexaREHoWSRAQ0S/ 10230 4eadiat 6f ExOMd fri lnmameh fom7A6 5§%aeiver 10 CV to provide the

1] 2 (s,
title corgléqufl!l Sglﬁgs%g%@trm% (Eﬁ? R 1% 0 M\?I-éf %HWI&%%%E%@%@%&BGWJ 7. (s, 1H),
7.62 (d, Des SEzMVH)L 7.04-pd0 (rm,dﬁfhah‘él 6T/ﬁéd LI H@el%@%wﬁr(‘é& &t> Hz, 1H), 5.45,
5.53 (! Co de?@g&?r(%t@es 73, %539 3 .48, @@G?Bl ietyes. 65l 288 ¢, J~8.5 Hz, 1H), 2.89,

he r'esidue was purified by flash
2.82 (septat-draHagHRphA: 66 4m. Bot age Hori zon, 40S col um,
eluting with 1 CV of 1% EtOAC in hexanes, fol I owed by

a linear gradient 5 of ' exanes from1l to 100%
over 10 CV to provide tﬁ%gﬁﬁP#gsgonpound. Mass

spectrum (ESI) 323.2 (M+1l). 1H NWR (500 WMHz, CDC13):
S 9.81 (s, 1H), 8.28 (MsOlbpy\, 7.88 (dd, J=1.5 Hz, 8
Hz, 1H), 7.54 (d, J=8 Hz, 7.33 (dd, J=2 Hz, 8
Hz, 1H), 7.16 (d, J=27% 6.95 (d, J=8.5 Hz,
1H), 3.74 (s, 3H), J=7 Hz, 1H), 1.29

(d, J=7 Hz, 6H). BCEp &
2-am no-1-i5"-isopropyl -2 Oﬁé@ho -Ef?ifluoronethyl)
bi phenyl - 2-yl | et hanol o}
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10 To a solution of 0.679 g of
5'-isopropyl-2'-nethoxy-4-(trifl uoronethyl)bi phenyl - 2-
woanaidshyde in 1.5 nL of CH2Cl2 was added cBCTAS2®S/023546
of Znl2, then 0.23 g of trinethylsilyl cyanide. The
m xture was stirred at roomtenperature for 3 h, and
then partitioned between 15 niL of water and 10 nL of
Et 20. The aqueous phase was extracted with 2 x 10 niL
of Et20. The conbi ned organics were dried over Na2SO4
3.[3.5-bid G PR oAt S -5 -3 NSopk S9 - SR iR §-4dirFRetov@thy Bipldny Rl-yl]-1.3-
~of EtZ20 and_cooled to 0OC A 1-M 15 solution of LiA H4
oxazoliding2-pae(gacenticy) ) was added dropwi se via addition
Followidg A gbcediRele&6i0dd in GXDAIPLEES 43 nenad 9 ¢ 8-iopopyt Tenethoxy-4-

. addj tj on onpl et .and _th 1 Xt .St
cion S e 52 TR Pl Bnt U8 AL M Ao
5  bromideanatk theldicivagotmd. Maopnecena@dDio06n (g 10, HENMR signaljgreaioubled

because Bf AiRopBisordrisid VoI a@ie 0308 M2 OB ClRnE 7884 88 UmpSHWABE(d, IR gz, 1H),
cool ing bath was renoved once _the additi

on Was
723 (mJGRET.Eh 6.7 4hd-2 Fo LER6ARP &> fad= S0iHH B8 345t e Uiy 4ip-4.64 m
1.5H), 438MROL 188, 0.5 1), Bemers{ westhi 5199,13t8a (801 HKIS.09,i12400r(g U485 Hz, 1H),
Wi th Etzo%%gd 20 cgnce rated to provide the title
2.89, 2. dpepbserld’ POl od - 1a$Bd® t hout further purification.
10 Mass spectrum (ESI) 354.2 (Mtl). Sone 1H NMR signals
are doubl ed because of atropoisonerism 1H NWVMR (500
MHz, CDCl3): S 7.88 (s, 1H), 7.55 (app t, J=7.5 Hz,
1H), 7.22-7.28 (m 2H), EEAMPLESD5 (d, J=2.5 Hz, 1H),
6.92, 6.90 (sm 1H), 4.52 (m 1H), 3.70 (s, 3H), 2.90
(septet, J=7 Hz, 1H), M208 1H), 2.60-2.70 (m
2H), 1.23-1.28 (m 6H). D
5-[5' -isopropyl-2'- S i f | uor onet hyl ) bi phenyl
-2-yl1-1 3-oxazol i di one Toja OC solution of 0.44 g
of FsC N
2-amino-1-[5'-isopropyl - 2'0~n§t hokyN=%Rer i f | uor onet hyl )
bi phenyl -2- yll ethanol in 15gr 0f=/CH2C12 was added
0.241 g of diisopropyl ethylam ne then 0.185 g of
tri phosgene. The nmi xture was st ired at 0C for 30 i n,
15 and then diluted with 30 nL of EtOQAc and 20 nL of
3-[3,5-bs!ﬁ?ttﬁgﬂlgrtorength's\{ﬁb'_ég%T-S-Fsh-?sog BASS LS, £ANALGLANNATEHERE-2-y11-1.3-
T vwasnmea WwtTh ZU N O

T prase was 30 brine, dried

oxazolidih@AREWgnantzmmbr dpncent rat ed. The resi due was purified
¥ el , B 9f 80e[5-HeprbEen mdB&y-4-
Follon e B . L T %%322 L
(trlﬂuomerhdwl@lﬂh%vl-?aylﬁilﬁé&ﬁm&ﬂ%‘&% ergptionger %&\&“"i HeXames
20  bis(iriflfibiefedylyend 0Lonmadkafave Be Gile tciﬁnlmumli Almtl}t(ihai %}Q[iﬁltdlﬁ (Ii\llll\i/l;lpak AS4.6x
c :
250 mf%.%glﬁﬁ? g’ﬂ%rs KSR AR e é‘i‘&‘éE@ %Sf m%’?@%’égi N i 1M VR
(500 MHz, CDC13): S 7.90, 7.86 (s, 1H), 7.66 (d, J=8
Hz, 1H), 7.35 (d, J=8 27 (dd, J=2.5 Hz, 8.5
Hz 1H), 7.03 (d, 35 J=}2_|.2Eg(pl1glzu,i)ucz).§gl—|), 6.87-6.93 (m
1.5H), 5.65, 5.50 (t, J=8 Hz, 1H), 5.23, 5.09 (s, 1H),
75 3.75 (s, 1.5H), 3.69 66 WO 2006/ 014357
PCT/ US2005/ 023546 (s,Md05EDN_ 3.68, 3.51 (t, J=9 Hz,
1H), 3.31, 3.19 (t, J=8.5 0.5H), 2.90 (septet, J=7
Hz, 1H), 1.25, 1.24 2" 6H). Further
purification by HPLC Chiral pak AD 2 x 25 cm
eluting with 10% F§®pro '
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m./ mn, provided two enantionmers: enantioner A,

tR=15.1 mn; enantioner B, tR=17.4 mn. 5 EXAMPLE 52
wWok@6R3GsN O 10 3 Benzyl 5 [5 PCT/US2005/023546
i sopropyl -2' -met hoxy-4-(trifluoroneth
| ) bi phenyl -2-yl1-1 3-oxazolidin-2-one To a 0C sol ution
of 44 ng of
5-[5' -i sopropyl -2' -met hoxy-4-(trifluoromethyl)bi phenyl
-2-yl]-1,3- oxazolidin-2-one in 1 nL of DVF was added
10 nmg of sodium hydride. The m xture was stirred 10
,m n at roorlyterrpersature

oxazohdﬁf—z oﬁa@mrﬁmature t hen d| | ut ed W|th 15 nmL of Et OAc

FollowiiHie B p R B G M M 513 %rg?‘%ﬁpz thotza-
(trifluor@mndhydlbiphenyl-@ryilleld3-ONaIBDEF-ona ropndonedhtand &og of Fhe
b1s(tr1ﬂd€?o§1% %@b{%ﬁl Uik &‘\% tf?é’t tfe' C@ﬁlpmﬁlhr QAR RS ﬁPﬂ(z ofd @hﬁlalpak AS4.6x

| zon, tin

250 mmpelytingardth Yo IspsaRaioLy) hgptf”}er?égﬁ "519 gﬁ]“tvi'|1 @fmlﬁt OAc | n
hexanes fromO to 50% over 10 CV to provide the ti I
compound. Mass spectrum (ESI) 470.1 (Mtl). 1H NWR (50
MHz, CDCl3): 8 7.86, 7.76 (s, 1H), 7.62 (d, J=8 Hz,
(1;—237 7.61;15%7.(30 (m 7H) 7.01, 6.77 (d, J=2.5 Hz, 1H)

.87, 6. , J= 8.5 45, 20 5.53 (m 1

4.30-4.53 (m 2H), 3.73 X?%E%, 3. 48, gso (H)m
1H), 3.10, 2.96 (t, J-8.5 Hz, 1H 2 89, 2.82
(septet, J=7 Hz, 1H), 1.24, I:'(m 6H) . EXAMPLE 53
MO FSC N4 CF3 025 F 2006/ 014357
PCT/ US2005/ 023546 3 |
bi s(trifluoronethyl)benzyldy 5-[5' -1 sopropyl -2' - met hoxy
-4-(trifluoronethyl)biphenyl-2-yll-1, 3-
oxazol i din-2-one (racem c) Follow ng the procedure

1-(4-Fluoepbenybeldhyidroxfpacatde E 50, 43 ing of

A suspensibiPof gr&RR1AeY (2¢2mg, wetoh @dﬁ)bi)“in dry THEF (7.8 mL) under N2 was cooled to -78°C

trifluoromethyl)bi phenyl 2-yl]1-1,3-0xazaolidin
and stiregedfor4 3 iy Hisolgtio efinseli (k6 Noip drenesy L9 pEnSA12 Syt qded and
stirring 9@Y @onhﬁ‘@edtfblt 158ni&0 ‘im@féﬁkdlon Wé‘aﬁaﬁ’fﬁﬁ &s 0°0rand EiSred fo08). min.

1 I
Trlmethylsﬂyl)cyamde 31 mg, 42%3[? 0831 was agged and the reaction was stirred for 30 min at

0°C and warmed to room temperature over 30 min. A solution of acetyltrimethylsilane (Cunico, R. F.,
Kuan, C. -P., J. Org. Chem., 1985, 50, 5410-5413) (121 mg, 1.04 mmol) and 4-fluorobenzaldehyde (142
mg, 1.14 mmol) in dry THF (19 mL) was added by cannula and the reaction was stirred at room

temperature for 2 h. After this time 1N HCI (24 mL) was added and the reaction was stirred for 1 h.
Et,0 (25 mL) was added and the organic layer was separated and washed with H2O (2 x 25 mL). The

combined aqueous layers were extracted with Et20 (3 x 50 mL). The combined organic extracts were
dried (MgSO4) and concentrated in vacuo to give the crude product. This was purified by flash

chromatography (Si, 25 x 160 mm, 0-50% EtOAc in hexanes gradient) to give 1-(4-fluorophenyl)-1-
hydroxyacetone as a colorless solid. Ry =0.31 (20% EtOAc/hexanes). IH NMR (CDCl3, 500 MHz) &

7.29 (m, 2H), 7.08-7.04 (m, 2H), 5.06 (d, J = 3.6 Hz, 1H), 4.35 (t, J = 6.5 Hz, 1H), 2.05 (s, 3H).
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because of atropoisonmerism 1H NWVR (500 MHz, CDC13): 6
7.58-7.88 (m 5H), 7.34 (d, J=8 Hz, 1H), 7.23 (m
waMe6/014332, 6.79 (d, J=2 Hz, 1H), 6.88, 6.85 (HCTAS2B5H23546
Hz, 1H), 5.45, 5.42 (m 1H), 4.52-4.64 (m 1.5H)
4.36 (d, J=15.5 Hz, 0.5 H), 3.74, 3.57 (s, 3H), 3.49,
3.34 (m 1H), 3.09, 2.99 (t, J.8.5 Hz, 1H), 2.89,
2.81 (septet, J=7 Hz, 1H), 1.24, 1.12 (m 6H). 10
EXAMPLE 54 MeOF3C NCF3 O( 7\ ~-- F3C 153 [3 5
bi s(trifluoronethyl
benzyl | -5-[5" -i sopropyl Xy-4-(trifluoronethvl
bi phenyl - 2-y11-1, 3- oxaggﬁpﬂﬁ%ﬂg one (enantioner A) )
Fol | owi ng t he procedure descri bed in EXAMPLE 50, 43 ny

of 5-[5'-isopropyl- rnM-e. -
(tr|f!uoronethyl)blphenyl - 1, 3-oxazol i di n- 2- one,
enantioner A, and 43

bi s(trifluoromethyl)ben i de gave the title

conmpound. Anal yti cafsCHPL Chiral pak AS 4.6 x 250
mm eluting with 5% isopropdingl in heptane at 0.5
m./mn: tR=9.9 mn EXAMPLE 55| 25 MO F3C N 0- CF3 O

F3C 68 WO 2006/ 014357 PCTHY N)23546 3 [3
5-b|s(trifluoronethyl)benzyll- -i sopr opyl nmet ho
Xy-4-(trifluoronethvl)bi phenyl - [1F1, 3-

ervthro- and threo-1-(4-Fluorophenyl)-2-({[5'-isopropyl-2'-methoxy-4-( trifluoromethyl)biphenyl-2-

yllmethyl Yamino)propan-1-ol
NaCNBH; (19 mg, 0.306 mmol) was added to a solution of {[5"-isopropyl-2'-methoxy-4-

(trifluoromethyl)biphenyl-2-ylJmethyl }amine (67 mg, 0.204 mmol) and 1-(3,5-dichlorophenyl)-1-
hydroxyacetone (45 mg, 0.204 mmol) in MeOH at room temperature followed by acetic acid (2 drops).

The reaction was stirred for 5 h at room temperature. The reaction mixture was diluted with EtOAc (20
mL), H2O (20 mL and brine (5 mL). The aqueous layer was extracted with EtOAc (2 x 20 mL). The

combined organic extracts were dried (Na2SO4) and concentrated in vacuo to give the crude product.

This was purified by flash chromatography (Si, 12 x 160 mm, 0-50% EtOAc in hexanes gradient) to give
the two possible diasterecisomers, erythro-1-(4-fluorophenyl)-2-({ [5'-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-ylJmethyl }amino)propan-1-ol (68.4 mg) and threo-1-(4-fluorophenyl)-2-

€ [5'—isopropyl-2'—methoxy-4—(triﬂuoromethyl)biphenyl—2~y1]methyl}amino)propan—l-ol (48.9 mg) as
colotless oils. erythro-diastereoisomer: Ry = 0.40 (20% EtOAc/hexanes). LCMS calc. = 476.22; found =
476.2 (M+1)*. 'H NMR (500 MHz, CDCl3) § 7.72 (s, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.36 (m, 1H), 7.27
(dd, J = 8.5, 2.3 Hz, 1H), 7.19 (m, 2H), 7.04-6.92 (n, 4H), 4.63-4.56 (m, 1H), 3.85-3.65 (m, 7H),2.92
(m, 1H), 2.72 (m, 1H), 1.26 (t, J = 8.0 Hz, 6H), 0.64 (t, J = 5.4 Hz, 3H). threo-diastereoisomer: Ry = 0.20
(20% EtOAc/hexanes). LCMS calc. = 476.22; found = 476.2 (M+1)". 'H NMR (500 MHz, CDCls) &
7.73 (d, J = 9.0 Hz, 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.32 (m, 1H), 7.24 (m, 3H), 7.07-6.97 (m, 3H), 6.92 (d,
J = 8.5 Hz, 1H), 4.05 (d, J = 7.9 Hz, 1H), 3.82-3.70 (m, 5H), 3.59 (d, J = 13 Hz, 1H), 3.51 (d, J= 13 Hz,
1H), 2.90 (m, 1H), 2.51 (m, 1H), 1.25 (m, 6 H), 0.73 (d, J = 6.4 Hz, 3H).
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oxazol i din-2-one (enantioner B) Follow ng the

procedure described in EXAMPLE 50, 44 ng of
woe-2p®/014380pr opyl - 2' - met hoxy-4- 5 PCT/US2005/023546

(trifluoromethyl)biphenyl-2-yl]-1, 3-oxazolidin-2-one,

enantioner B, and 43 ng of 3, 5-

bi s(trifluoronethyl)benzyl brom de gave the title

compound. Anal ytical HPLC on Chiral pak AS 4.6 x 250

mm eluting with 5% i sopropanol in heptane at 0.5

m/mn: tR=11.0 mn 10 EXAMPLE 56 0 F OH 15

1- (4- Fl uor ophenyl ) - 1- hydr Qone A suspensi on of

ground LaCl3 (26 ny, %%ﬁ&% indry THE (7.8 ni)

under N2 was cool ed to -78C and stirred for 15 mn. A

solution of n-BuLi (1.6 Me®@hexanes, 195 L, 0.312

mmol ) was added and stirri |@. continued for 15

m n. The reaction was wafimg 2

mn. Trinmethylsilyl cy

)

20 0C and warned to roomd enu-r. ure over 30 mn. A

sol uti on of acetyltrlnethjfgll.ne (Cunico, R F.

Kuan, C. -P., J. Og. Chem 0-1985, 50, 5410-5413) (121

ng, 1.04 nnDI) and 4-fl uorobenzalyehyde (142 ngy, 1.14

mmol) in dry THE (19 nL) was a d by cannul a and the

reaction was stirred at room perature for 2 h.

After this tinme 1IN HO (24 nL) was added and the

reaction was stirred for 1 h. Et20 (25 nL) was added
erythros %r@ Ftl@?onﬂ&g/ﬂ@ F[ 5 '—1%’(56%vvy\@§ne$lﬁ)51§f43¥rﬁﬁoﬁ)ﬂﬁthw B6ipRG Y -V iMmethyl }-4-

he 25 conbi hed aqueous | ayers were

g@ﬂuié&ﬂﬁa@Léazwméh Et20 (3 x 50 nlL). The combi ned organic
As for EX(AM@EES SYRI3E R, &0i33A 209 IEROM )/ hexagks ). AITMS talat=e502i20; foawir0502.2

M+ Bk gh\)ﬁt? 6§0'6?v11% gr%eHJ %‘iﬁtr&%ﬁ@ SFa ngﬁso%&é SHed (?X) stHh a5 (s, 0.5H),

graphy 50% Et OAc
7.35 (dhexanes, 4h)ati®nod (th,2H)i &gt ;[ 42{1IHrw0.6FhersgI({. -J]_-—-2 1 Hz, 0.5H), 6.69-

6.62 (mE%{%E{gﬁ%"é‘ (g:i]gs >4 MRJ‘ ?f,cgg 1§25%zd%s_§§ 4'86Qd L {208, 0.58H), 4.80
d J= wﬂz (PSHDS4.70 Gl4J A8 B, 518, 0t (gdr 15.8. 1z, 055}923 91;4).(/ =541z, 0.5H),
3.36 (s, g})&% 2220%5/ 01%3 146, oﬁi)o‘foigg o%f%zﬁﬁzmr@@@/pﬂs«aﬁzm 0.02(d, J

ol
= 6.5 Hz, 1.5H), -0.04 (d, J = 6. 5 Hz 1.5H). This compound was separated into its two enantiomers

(4R,5S)- 5-(4-Fluorophenyl)-3-{[5"-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl- -2-yllmethyl}-4-
methyl-1,3-oxazolidin-2-one and (4S,5R)- 5-(4-Fluorophenyl)-3-{ [5'-isopropyl-2"-methoxy-4-
(trifluoromethyl)biphenyl-2-yllmethyl }-4-methyl-1,3-oxazolidin-2-one using chiral HPLC (AD column,
20 x 250 mm, 3% EtOH in heptane).

Following the procedures outlined in EXAMPLE 58 the compounds listed in Table 2 were prepared:

Table 2

MeO O

FsC
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HO F 5 eUthro and threo-I|-(4-Fl uorophenyl)-2-({

[5 -isopropyl-2'-methoxv-4-(trifluoronethyl)binhenyl-2
wo 2¢de/omeshy| | am nopr opan- | - ol

nmmol ) was added to a sol ution of

{[5" -isopropyl -2'-met hoxv- 4-

(trifluoronethyl)biphenyl-2-yl]nethyl}am ne (67 nyg,

0.204 mmol) and 1-(3,5-dichlorophenyl)-1 10

NaCNBH3 (19 g,

hydr oxyacetone (45 ng, 0.204 mnol) in MeCOH at room
tenperature 1ol fowed by _acetic actd (2 drops).
Exampleart i on was stirred £ 5 h at room-tenper 1t%§%g?@ﬁg+

soreaction mixturewas diluted with EtCAc (20| ml)502B20

(20| L and brine ( ). Fhe aqueous | ayer was

extracted with ELDAC £ 2« m.). The conbined

organi ¢ extract@ wee drie NaESO4) and copcentrat ed

H—yacuotogirve the crude product. Thi s Was puriiied
60by flash chro gfaphy (Si, 12 x 160 mm 0{50%¥£@Ac

i n hexanes gradijent) to=gkve 15 the two possible

di agt ereoi so < -(4-fluorophenyl )-2-({

[5" 1i sopropyl™=2 et ho racemic

(trtooromethyt )y piphepyl=2-yI et hyl fam no) propaj-J - o
611 (68.4 my) and tHkeof1- (4-fi ybtophenyl) - 2- 332

({[% -isopropyl-2"ymethioxy“&=(trifl uoronet hyl ) bi phenyl

-2-yl ] met hyl }am ' (48.9 ng) as| colorless

oi | $. erythro-diastereois . Rf = 0.40 (20%

Et OAc/ hexanes). LCMS cal c. 476.22; found ¥ 476.2

(ML) = H - NVR (500 MHz—CbE8)y—8—7—+2{Ss—3H)+—7-60
62(d, |[J = 7.8 Hz, 1% 36 (m ), 7.27 20 (dd, ¥I2=2

8.5 2.3 Hz, 1H), TW19 (m =2y, 7.04-6.92 (m 4H),

4.63-4.56 (m 1H) A3 g5:8(65 m 7H), 2.92 |(m 1H),

2.72 (m 1H), 1.26 ( 0 Hz, 6H), 0.64 (t, J =

5.4|Hz, 3H). threo-diastereoisoner: Rf = 0.20 (20%

Et OAc/ hexanes). LCNST\/I(ESI C. =@76.22; found = 476 .2

(M:1) +. " H NWVR {500 svHz, CDC&) 8 7.73 (d, |J = &0
SBiy, 11H), 7.58 (%ﬁl = 7. ,FlH), 7.32 (m |1H), 7. 24

(m |3H), . 6.92 (d, J = 8.5 Hz, 1H),

4.08 (d, 82-3.70 (m 5H),| 3.59 (d,

J =|13 Hz, 13 Hz, 25 1H), {2.90 (m

1H, 2.51 (m 6 .0.73 (d, J = 6.4 Hz,

aH) L 70 Uég%ﬁ‘if/ 623546 EXANPLE—58

MeO F3C O~

EXAMPLE 64
MeO O
FsC I
o=_N

1-{[5"-Isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-y1] methyl}-4-phenylpyrrolidin-2-one

Sodium bis(trimethylsilyl)amide (114 pL of a 1M solution in THF, 0.114 mmol) was added to a stirred
solution of 4-phenylpyrrolidin-2-one (Winans, C. F., Adkins, H., J. Am. Chem. Soc., 1933, 55, 4167-
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5 ervthro-5-(4-Fl uorophenyl)-3-1
[5 -isopropyl -2'-methoxy-4-(trifluoronethyl)biphenyl-2
woybderme#dsyl 1- 4- net hyl - 1, 3- oxazol i di n- 2- one AsPEDMUS2005/023546
EXAMPLE 7 Step 3. Rf = 0.38 (20% Et OAc/ hexanes). LCNVB
calc. = 502.20; found = 502.2 (M1)+. 1H NMR (500
MHz, benzene-d6, 1:1 m xture of atropisoners) 6 7.96
(s, 0.5H), 7.75 (s, 0.5H), 10 7.35 (d, J = 7.7 Hz,
1H), 7.10-7.06 (m 2H), 6.94 (d, J = 2.1 Hz, 0.5H),
4176) (1P 80, (b mholF inddrd THE, (1 RS Hroord tefifpefatbeur(dsy N4. Bid)reacob§as stirred
(d, J = 8.4 Hz, 0.5H), 4.95 (d,,J = 15 9 Hz, Oéﬁl—% 1020
for 5 minjang @ spltionof2-bmrmmgshyDes-spyropyk 2gpethety 4-Gritliczorgety)biphenyl
mg, 0.0596 b iffdrfOrHde Iﬂlg:waz aflteliby cfhnbild) ThereBetiofthas dtirred hroBm
emprs s P51 1k it v By el G0 o vic
EtOAc (2x 20012.).7The eppmbiriell orgnit 8xt(agis v&He) Washedywitly prine {10 m b.dsedt&‘j,@so@
1.5H),.-0.04 (d, J =6 , Tr i34 By AANRAMALBBShy (Si, 12
and concgigiep gy % 18 oo pRALT: Tiks b puplt §y ARTRANRAMRRLy (i
x 160 mb; ¢-90% Et@hoipthergne) gradignt) to afford 1-{[5'-isopropyl-2'-methoxy-4-

(ifluordikt '9@%&5@”@%@?%@91 il 3 v webioubs bilphpapili 20%
EtOAc/kF%agli’Te@R;_ _%alf_. =4 ?gﬁﬁ‘g‘ﬁﬁ 456_9??%/&15 dit AR 0600, benzene-de, 1:1
mixture E)?étf?ﬁ@fﬁér@)(ﬁ"{ﬁ@(s; Ogmmxyfséfe'm?’j%t(d’ J =7.7 Hz, 1H), 7.08-7.04 (m, 4H),
. | uor o - 2- - -
o9 5 b2 GBS BN LU B o Y LR R Ay« 001
1H), 4.58%d, J39hSE KOk 1H), 4880t d=elB.9 120 1Hb BI29\6. AGHD He26de de¥ut 85273 (m,
L, | E 58 i hn Table 2
o, 2 G T B IPs2 SOacdgn Tabl o

2006/ 014357 PCT/ US2005/ 023546 Exanpl e R LCVB ( M+1) +

59 s' 502.2 NOF®60502.2 NOOFracemc 61 sNC
552.2

EXAMPLE 65

MeQ O
FzC I

o-_N

4-(3 4-Difluorophenyl)-1-{[5'-isopropyl-2'-methoxy-4-( trifluoromethyl)biphenyl-2-yllmethyl }pyrrolidin-

2-one

Prepared by a similar method as EXAMPLE 64 starting with 4-(3,4-difluorophenyl)pyrrolidin-2-one
(prepared by a similar method as in Marivet, M. C., Bourguignon, J. -J.; Lugnier, C., Mann, A., Stoclet,
1. -C., Wermuth, C. -G. J. Med. Chem., 1989, 32, 1450-1457). LCMS calc. = 504.20; found = 504.2
M+1)*,
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Oo0062s~-NC 552.2 I~\ 00 . 63 Nci 552.1 C
racem ¢ EXAMPLE 64 MO F3C Ozzzz N 5 1-1 f

w6 20d600350py| - 2' - met hoU-4- (tri fl uoronet hyl ) bi pRengiS2@5923546
| I met hyl 1- 4- phenyl pyrrolidin-2-one Sodi um
bis(trinethylsilyl)am de (114 L of a 1M solution in
THF, 0.114 nmmol) was added to a stirred solution of
4- phenyl pyrrolidi n-2-one (Wnans, C. F., Adkins, H
J. Am Chem Soc., 1933, 55, 4167 72 WD 2006/ 014357
PCT/ US2005/ 023546 4176) (17 ng, 0.103 nmmol) in dry
THE (1 nL) at roomtenperatur nder N2. The reaction
was stirred for 5 mn gﬁéhgﬁgb ution of
2- (bromonet hyl )-5" -i sopropyl -2' - net hoxy-4-(trifl uoromne

t hyl ) bi phenyl (20 ng, £.0816 nmmol) in dry THE (2 nl)
was added by cannul a. @ reaction was stirred at room
tenperature for 3 ¢gays. g reaction was quenched with

saturated NHACL(10 nl) andgxtracted with 5 EtOAc (3 X
20 nmL). The conbi ned or cJjextracts were washed with
brine (10 nlL), dried (Na2S €bncentrated in
vacuo to give the crude produc his was purified by
flash chromat ography (Si, 12 X O mMmm 0-90% EtOAC in
hexanes gradient) to afford 1-{ CF4
[5 -isopropyl-2'-nmethoxy-4-
(trifluoromethyl)bi phenyl -2-yl]nethyl}-4-phenyl pyrrol
5.13.5- 1M (HifldoreRBthfSplRn @ P 97 A5 3-(Rifluorolethyl) Bendll1 (R &My olidin-2-one

. Et OAc/ hexanes) . C..= 468.22. found =
A s pByaion SLFRRARG GRS (5 Pistnisd e e m TGRS yagted
0°C with 5 ®,pibsarinepmehy)phdnyls1,3-0x&blidin-7-078 (508 mgH 1 §Hmmol). dfgolved in THF

( 7 5 o 4ink e forthd min #8d 9 Sol(ien ot b |
(1 mL),6ugc91le‘l1(1 SEHYOCS)I_ZhSt:%ZO,f %’hhe?za’g&él.v% ,1&6. %Gid)(nc]lcrjl, ; :0(1 n of B)

88 16. 0,
(bromoihetthylHz ;io@l—@)—(triﬁqc@@)n(t@d%egze&e ®1 plg,gl_.@? rp@pl) irg_]lb[lf (]41_11]5)3we\ts&’dded
dropwisk. Thd Readtidnavas difted o rédth inperature fd:3.8%. Hhe rebbfion Bas2Ben(chgd with H20
1.5H), 3.26 (s, 1.5 2.85-2.73 , 2.63-2.57
(1 mL) @pﬁ ;Dg_rpibigneé _bgtggl_eg} E@AE?{?O IILH) z’mdzl—_lzgfgé%a: T%;ﬁl_,%qlfpbls’ p:?lase was re-extracted
with Etba2@2 424 A1 § Bad thédomblfed organic extracts were washed with brine (30 mL), dried
(MgS04) and concentrated in vacuo to give the crude product. This was purified by flash silica-gel

chromatography (0-30% EtOAc in hexanes gradient) to afford 5-[3,5-bis(trifluoromethyl)phenyl]-3-[2-
iodo-53-(trifluoromethyl)benzyl] 1,3-oxazolidin-2-one. Ry = 0.55 (515% EtOAc/hexanes). LCMS 584
(M+1)*. 1H NMR (CDCI3, 500 MHz) § 8.05 (d, J= 8.2 Hz, 1H), 7.95 (br s, 1H), 7.85 (br s, 2H), 7.51 (br

s, 1H), 7.32 (m, 1H), 5.72 (t, J = 8.0 Hz, 1 H), 4.74 (d, J = 15.5 Hz, 1H), 4.64 (d, J = 15.3 Hz), 4.14 (t, J
=7.1 Hz, 1H), 3.47 (dd, J =7.1, 1.6 Hz).

EXAMPLE 67

74



10

15

20

25

30

EXAMPLE 65 nbo FSCO N VF F 20 4 (3 4
Di fl uorophenyl) 1 { [5
WO0riesl - 2' - met hoxy-4- (trifl uoronet hyl) bi phergirAR2005/023546
met hyl | pyrrolidin- 2-one Prepared by a simlar nethod
as EXAMPLE 64 starting with
4- (3, 4-di fl uorophenyl ) pyrrolidin-2-one (prepared by a
Si rri | ar method as in Marivet, M C., Bourguignon, J.
-J.; Lugnier, C, Mann, A, Stoclet, 25 J. -C,
(45)-4 %%Emt{tf'i —1@1&01)@1 2 Jmetiy&)g/uél Q‘ﬁmromelmmﬁ&wj—é@@lnéﬂ&ﬂ)l 3-oxazolidin-2-
calc. = .20; found = 504.2 (Mt1l)+. 73 WO
one. 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 66 F3C O-N CF3
Step A:Q4SFBbenz -3H3-10do 5- (tr1ﬂuoromethvl)benzvl]l 3- oxazohd1n—2 -one

A stirre ﬁhspﬁésg({plfff licg'l una f%l:g (%}WE nlyH mg (}%I rre 1n51“1r&1£ mi)u\QarsQ ated at

one sSusp n si‘on

0°C with@8)-41banlaylelr dxdeolidlB0O26 (49 nag, D.27 ml)rtbﬁsomedlla Tﬂﬂf(ﬂl )mlr)nunﬁHEm
atmospflée Hi*—ﬂl 2 VB rbdcBat Rk ditred Q@Z@'hﬁﬁ'land a solution of 2-(bromomethyl)-1-iodo-4-

5-[3 bls(trlfluoroneth heny 1, 3 oxazol i di n-2-on
(rifloopniegyDbargene | 7@ e ks o i P pedded flrqppyse. dpgpeaction was
stirred Stitod@h teapplakefon 8 N2Thelastioe aed quenchad sith Hi Or(é dhlf) end 2titioned
betwee nElF’bo%o %E Pﬁj ?x}ci‘lla[ﬁ@ gzdt’om]z[)z Hll ous hase tWﬁ g%czteedn\)éiﬂ%%tjc_)éxc 2x20
mL) andgfe cmmbi?ledmgmw mﬁratrusi@e(qwmf)d Wvélsbfalél Xl AigsV VRS O4ransl
concen[raetec? Linve vacuo glvg Eﬂe O%EE%BEPI%H%E ‘159 ?la%l plécrll%epchrc;ma‘gography

ue n C
(0- 30%@0%@ enhe@@r@&gra@@@t) mffcaqh e SH-Berzes3- Ea_lpdo Teiflgergameihghbenzyl]1,3-

oxazolﬁﬁl@@leW? 085 € K3% HED Rcthexdhcks ) IEII\@A%Z( (MM)*Z O HMMRACDAH 600 MHz) §
ned or7gan| c extracts were wash

5,00 (End 22 Hei B8 T ENGSOA D - Lo B e 10, 203 g e 80 0. =
16.0 HE, h&),cr49de, ot 06UBL), 4 2Biss was 1 L], hed ((y =0l1a88 Hz, 1H), 3.94 (m, 1H),

1 r 0-30% Et QAc i n hexanes
3.16 (da,r adfg%t%)esl Iilzﬁgﬂ}oﬁgﬁé 99r @PhY; 0139 %
Step B54534-benbyls3( 416 -k drropyb A by yphériflidrerBelitghbiphenyl-2-ylimethyl }-1,3-

oxazolidin-2-one.

A stirred suspension of (4S5)-4-benzyl-3-[2-iodo-5-(trifluoromethyl)benzyl]1,3-oxazolidin-2-one (63 mg,
0.137 mmol), 2-methoxy-5-isopropylphenyl boronic acid (52 mg, 0.274 mmol), K2CO3 (47 mg, 0.34
mmol) and Pd(OAc)? (9.2 mg, 0.0137 mmol) in acetone:HpO (5:1) (6 mL) was heated at reflux for 1 h.
The reaction mixture was concentrated in vacuo, diluted with H2O (15 mL) and extracted with EtOAC (3
x 30 mL). The combined organic extracts were washed with brine (30 mL), dried (MgSO4), filtered and

concentrated. The crude product was purified by silica-gel flash chromatography (0-20% EtOAc in
hexanes gradient) to (45)-4-benzyl-3-{[5’-isopropyl-2’-methoxy-4-(trifluoromethyl)biphenyl-2-
yllmethyl }-1,3-oxazolidin-2-one. Ry = 0.35 (15% EtOAc/hexanes). LCMS 434 (M+1)*. 1HNMR
(CDCl3, 500 MHz) (atropisomers present; doubling of some peaks observed in 1H NMR) § 7.72 (br s
1H), 7.65 (br s, 1H), 7.42 (m, 1H), 7.32-7.22 (m, 3H), 7.08 (d, J = 2.3 Hz, 1H), 6.90-6.84 (m, 3H), 4.80
(d, J=15.8 Hz, 1H), 4.35 (d, J = 15.8 Hz), 4.28 (t, J = 8.7 Hz, 1H), 3.96-3.92 (m, 3H), 3.78 (s, 3H), 3.62-
3.52 (m, 1H), 2.94-2.86 (m, 1H), 2.82 (dd, J =9.4, 3.9 Hz, 1H), 2.42 (dd, J = 9.6, 3.9 Hz), 1.26 (s, 3H),
1.10 (s, 3H).
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odo-5-(trifluoronethyl)benzyl] 1,3-oxazolidin-2-one.

Rf = 0.55 (515% Et CAc/ hexanes) . LCNB 584 (Mrl)+. 1H
\VNWR%@@BGiS, 500 MHz) 6 8.05 (d, J= 8.2 Hz, 1HPCT/ISAH5/023546

(br s, 1H, 7.85 (br s, 2H), 7.51 (br s, 1H), 7.32

(m 1H), 5.72 (t, J =8.0 Hz, 1 H, 4.74 (d, J = 15.5

Hz, 1H), 4.64 (d, J = 15.3 FE) 4.14 (t, J = 7.1 Hz,

1H), 3.47 (dd, J = 7.1, 1.6 Hz). 20 EXAMPLE 67 1 O

FSC ON O 74 WO 2006/014357 PCT/U82005/023546

(48)54-benzyl-3-1 [5" -isopropyl -

-met hoxv-4-(trifluoro en I

[l methyl}-1, 3- oxazol?ﬁ%ﬁkg%fgﬁg étep A

(4S) - 4- benzyl - 3-[2-i odo-5-(trifluoronmeth I)~

benzyl111, 3- oxazol i di n- 2- opey A Stirred suspension of

sodi um hydri de (60%in oi 47 nmg, 0.68 nnDI) in THE

(3 nm.) was treated at QC it hOH

(S)-4-benzyl - 2- oxazofs®i none (49 mg, 0.27 innol)

di ssolved in THE (1 nL), under Gan atnosphere of N2.

The reaction was stirred for 20 min and a sol ution of

2- (bronmonet hyl ) - 1-i odo-4- (trifluoronethyl)benzene

2-Todo-S¢(umifnopgmmetlyDbenzaigdt i n THE (1 nl) was added dropwi se.

Potassmm%/dfo%ﬁfét(?) o8 g W73 Sol) wae dddetl to Daimet esipiomatl ArieddHr 18
(trlﬂuor%rg?t?ylﬁﬁxerrlzeo%l ik g@}t(xv\g[z%ﬁéﬁgr@@l@%ﬁoﬁ}) ih12@1Gdo %p)an(ﬁ@ﬁO solution (60

I one

). The ctapues bsaterha sellopder IddLaad §1}ea @ﬁ@aO%gtbﬁt“EFfd(&%o @L ‘gsz@é‘d EtOAc
(50 mL)l q“thﬁ %uegusqa§(eg8/as n%@ét%?\gltﬁﬁ §01§I>§)t Jn@ GLidife@ fep R SR8 @N HCL. The

concentra
aqueousiaenwas Drthirestracked vahJHeAs I(‘bﬁ F’L ?Fﬁll tge W&?Hﬁd ﬁ(trarctggx(zjaae%/vr}ashed
with bnflé @9 Eh].%l drieﬁ @ve@‘MgSﬂl\I finaéd) grdginyentr©d 304kt tOAoidr2-iodo-5-
(riftuorpige e diCH LR sl BDLEMS 7 5170 Gelyy, HENMR (Gpicts, 500 M)
58.27 (& J3=1. @mzpm @125((2 JEE2 HRfl B), 0425d( 15%2E1.©hz/ hIaB(anes)
LCMS 462 (M+1)+. 1H NMR (CDC13 500 MHz) S 8.04 (d,
J= 8.2 Hz, 1H), 7.54 (br s, 7.33-7.27 (m 5H),
7.11-7.10 (m 2H), 7. 32E6HﬂﬂEE®694-80 (d, J =15 16.0
Hz, 1H), 4.49 (d J =16.1 Hz), 4.28 (t, J = 8.7 Hz,
1H), 4.25 (t, J = 9.1, 4.8 fH, 3.94 (m 1H),
3.16 (dd, J = 13.5, 4.8 Hf , 2.73 (dd, J = 9.1,
4.4 Hz, 1H). Step B: (45K 4-benzybtB-{
[5' -isopropyl -2'-net hieyGi- 4-t rit1 uor onent
I'1)bi phenyl-2- Il | oxazolidin-2-one.

[2-Todo-5-(trifluoromethyl)phenylImethanol
Borane-THF (1.0M solution in THF; 94 mL; 94 mmol) was added to a stirred solution of 2-iodo-5-
(trifluoromethyl)benzoic acid (2.97g; 9.4 mmol) in THF (300 mL) at 0°C under N2. The reaction was

heated at reflux for 90 min and then carefully quenched with 6N HCI until no further gas evolution. The
reaction was diluted with H20 (250 mL) and extracted with EtOAc (3 x 250 mL). The combined

extracts were washed with brine (300 mL), dried over MgSOgy, filtered, and concentrated in vacuo. The

crude material was purified by flash chromatography (0-25% EtOAc/hexanes gradient) to afford [2-iodo-
5-(trifluoromethyl)phenylJmethanol as a white solid. LCMS =285.0 M - 17", 1H NMR (CDCl3, 500

MHz): §7.97 (d,J =8.3Hz, 1 H), 7.79 (s, 1 H), 7.28 (d, J = 8.4 Hz, 1 H), 4.75 (s, 2 H).
An alternative procedure is as follows: To a solution of 2-Todo-5-(trifluoromethyl)benzaldehyde
(EXAMPLE 80, Step A, 9g) in THF (100 mL) and water (10 mL) at 0°C was added NaBH, (0.5 g). The

reaction was stirred 30 minutes. To the reaction mixture was added dilute aqueous HCI (cautiously).
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A stirred suspension of
(4S) - 4-benzyl -3-[2-i0do-5-(trifluoronethyl)benzyl]

wa 280608501 | di n-2-one (63 ng, 20 0.137 mmol ), PCT/US2005/023546
2- met hoxy- 5-i sopr opyl phenyl boronic acid (52 ng, 0.274
mol ), K2CO3 (47 ng, 0.34 mmol) and Pd(OAc)2 (9.2 ny,
0.0137 mmol ) in acetone: H20 (5:1) (6 niL) was heated
at reflux for 1 h. The reaction m xture was
concentrated in vacuo, diluted with H20 (15 nL) and

The mix@k WA L8MACM Win BOAGd (R etﬁér ﬁgerr{%)s wadiRg \Aﬁt‘ﬁ%‘téﬂ etﬁ’en brine. The ether
Organlc extracts were washed w t bri ne

layer wisNBEaaipd ot pplyideys MegO- ddped Ard RN B Ia%}%“ i%ﬁ{?é‘iawgmphed
on SiO\WeH g RYiep bia@Rnt0f 18 (tmz@aaﬂgﬁineﬁ lt@s h1: ¢ bHeOEheghapihyn (@7208kCL, to

afford [Eh‘gj%% o ‘1’2?%}1?6 %E’F%“yg ﬁ%ﬁw}ﬁt@ W hoxy- 4- (trifluoro

nmet hyl ) bi phenyl - 2- yI]nethyI} 1, 3-oxazol i din-2-one. Rf
= 0. 35 (15% Et OAc/ hexan M ER) 484 (Mrl) +. 1H NWR
(CDC13, 500 MHz) (atrop?%%ﬁ%rs present; doubling of
sone peaks observed in 1HNW) 8 7.72 (br s 1H), 7.65

(br s, 1H), 7.42 (m 1H), 4. 22 (m 3H), 7.08 (d,
J =23 Hz, 1H), 6.90-6.8 3H), 4.80 (d, J = 15.8
Hz, 1H), 4.35 (d, J = Brg (t, J = 8.7 He,

1H), 3.96-3.92 (m 3H3°3.78 (s, 3H), 3.62 30 3.52 (m
1H) 294286(m1H) 2.82 (dd, J = 9.4, 3.9 Hz,
A2 Do HZ), 1.26 (s, 3H), 1.10
O 20061 014357 PCT/ US2005/ 023546  EXAMPLE
Carbon@earab}qnucléa@ 80 g; 56 pmabiod Sinhemilghospbinsrb A hg! 3 bemebivereadded

successR@fyalé § SR W REEX bﬁ@-l&d%éz@nﬂlor&n@l@i)%héﬂ?i])netl’@i%l adoed 3t7@ mmol) in

CHy Cl% tirr g&%dﬁvlk]% bjé}he eraﬁltl?l} w s s%fr%tlva?_rgte?pe%ture f06 4%1_{ Sé second
equivalbm |of cdrbbn&etiabioﬂn&@(l[pg} are hnrﬂnﬂfhnﬁ(nﬂlpﬂehylphdsﬁﬂne (m9}s g; Ihemmol) was

added aﬂgq}e r%z}%g%\/\ggsoséea grﬂac@@@ne?f %)éijw or_ll\éenksfzﬁ&gmiﬁla (zrébacu gnd the residue
was puiThiel tyflasioctsohatygnphyd-25% EtQb ¢/ bokamstgrad EnOAe 2ff G A(Yrompaethyl)-1-iodo-

4- (trlﬂlﬁ)%rgétﬁ}ll)%gnzteﬂe £H Rabil. NEBRMAGED T 800 30W5:088.0b &Y §= 8®Hz, 1 H), 7.73
theér extracted with EtOQAc (4 x 50 nL) and the

d,J= t&ﬁbl hBY 7e836t(8ddt=s8- 7l rrdimd $hetto4 @2 H)-bri ne (50 nL),
dried over MpSH, filtered, and concentrated in vacuo

to afford 2-iodo-5- (trif hyl ) benzoic acid as a

yel l ow solid. LCM5 = 317 )8&¥kﬁ€%i 1H NMR (CDC13, 500

MHz): S 827 (d, J =1.6 Hz, 1 H, 8.25 (d, J =8.2

Hz, 1 H, 7.47 (dd, J = 8.2, 1.?th, 1 H. 15 EXAVPLE
O

69
FiC

CF3

5-13.5-bis(trifluoromethylphenyl]-1.3-oxazolidin-2-one
Following the procedure described in EXAMPLE 13, 5.46 g of 2-amino-1-[3,5-

bis(trifluoromethyl)phenyl]ethanol yielded 5-[3,5-bis(trifluoromethyl)phenyl]-1,3-oxazolidin-2-one as an
off-white solid. LCMS = 300.1 (M+1)*. IHNMR (CDCl3, 500 MHz): § 7.94 (s, 1 H), 7.89 (s, 2 H),

5.81-5.77 (m, 1 H), 5.29 (s, 1 H), 4.17-4.12 (m, 1 H), 3.59-3.55 (m, 1 H).
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F3C COH J(] 20

[ 240do-5-(trifluoronethyl)phenyl | net hanol Borane- THF
wO200MIsBIuti on in THF, 94 nL; 94 nmol) was ad#ed/usSen08/023546

stirred solution of 2-iodo-5- (trifluoronethyl)benzoic

acid (2.97g; 9.4 mmol) in THE (300 nL) at OC under N2.

The reaction was heated at reflux for 90 mn and then

carefully quenched with 6N HCL until no further gas

evol ution. The reaction was diluted with H20O (250 ni)

and extracted with EtOAc (3 x 250 nL). The conbi ned 25

extracts were washed with bri € (300 L), dried over

MySO4, filtered, and coﬁ%@ﬁ&iﬁ &d in vacuo. The crude

material was purified by flash chromatography (0-25%

Et OAc/ hexanes gradi ent) ¥e&® B [2-iodo-

5-(trifluoronethyl)phenyl] nol as a white solid.

LCVS = 285. O (M-17) +. 13, 500 MHz): S

7.97 (d, J 8.3 Hz, s, 1 H, 7.28 (d, J =

8.4 Hz, 1 FD 4.75 (€ 2 al ternative procedure

s as folloms To a squ‘an

2-10do-5-(trifluoronethyl)

Step A, 9g) in THE (100 nlL)

was added NaBH4 (0.5 g). The fson was stirred 30

m nutes. To the reaction m xt was added dilute

aqueous HCO (cautiously). 76CWO 2006/ 014357

PCT/ US2005/ 023546 The mi xture was extracted wth

=
m—n%

zal dehyde 30 (EXAMPLE 80,
water (10 nL) at OC

vl]methm%xaﬁdlidirﬁieﬁb and concent r at ed The materi aI is

e T

one (60G2 €103 tool)affbrord-§ EOPronbtﬁsne(th%wheaﬂDWWFb Bh @rﬁy@ 29 mmo),
057 Bino)8S:1
palladnﬁ% cg éggb rr%éo éhd!ﬂ?ﬁ.&) 3.1941 b(?as_sé{llﬁ%ﬁwﬁa{g«g(o?ﬁgrtl% bl S%e A zog)nh
acetone(vgatdy nﬁéwpsalgga@ﬁ-laﬁéﬂlexlfoggh cafong vmsrﬁefn)lovgﬁll f vacuo and the residue was
diluted t;v[th phenyo mnoapdh enected with C@QC@, 6 xﬂﬁmthI;) Wee eonadiehd @ xtracts were

ess t

washed vsﬁt se ]é r?If)f : 1, Eidﬂogfg% W@?ﬁg f?&h gnz%/ Q]Qof?geﬁtézﬁ% in vacu03 Tlée’: residue was
purlﬁed%yﬁ"r’hsmbﬁlatbgraplﬁl-@-@i% HiQ5c/hdxpneatgr@E@nt)rel éiforillé [3.he
b1s(tr1ﬂrg§r§(:tté}915]pehermﬁll§t{t34 %Iggr]p%t 1S(I£pgcg)ﬁ1 E égﬁgtly(u%ﬂ&f(gme‘h%dﬁmhén 1 2-
ylimethyrol, 3- oAl PORRRYA 6 S BT FrgN{SO‘ Mh)7 %&gm d6 500
MHz, 111511@&9@8% a%gls&ﬁés)f 8acdol (oN. 5\/@)37 ELIER) sd{)am Avlds th,GH), 6.886.94 (m, 1

e solvent was renove v é 9543%& dPﬁ)447(dJ
B0, 6 814882 e’ 1) B35 e - o b St 02 200 .
15.6 HELGAD! hexanes 1955al, @8H), 3.80 @f f 01318 Hz, 0.5 H), 3.24-3.15 (m, L H), 3.02(s,3

or, ($]
T
H). Hz, 7.73 d, = 1.8 Hz, 7.26 (dd, J =

The racem?c’ ngter%ll '\;%s se{)aJJ_Ped b? clﬁAal f—I?LC asdfg 15% IPA/heptane and an OD column into its
two enantiomers.
(5R)-5-[3,5-bis(trifluoromethyl)phenyl]-3-{ [4’-fluoro-5’isopropyl-2’ -methoxy-4-
(trifluoromethyl)biphenyl-2-ylJmethyl}-1,3-oxazolidin-2-one: LCMS = 624.2 M+1)". IHNMR
(benzene-dg, 500 MHz, 1:1 mixture of atropisomers): 87.62 (s, 1.5 H), 7.47 (s, 0.5 H), 7.34-7.27 (m, 3
H), 6.99-6.95 (m, 1 H), 6.88-6.83 (m, 1 H), 6.44-6.39 (m, 1 H), 4.54 (d, J=15.5 Hz, 0.5H), 4.47-4.41
(m, 1 H), 4.33 (d, J = 15.6 Hz, 0.5 H), 3.98 (d, J = 15.7 Hz, 0.5 H), 3.82 (d, J = 15.8 Hz, 0.5 H), 3.24-
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5-bis(trifluoromethyl)phenyll-1, 3-oxazolidin-2-one 25
woéabdeas3asg t he procedure described i n EXAVPLE BBT/US2006/023546

g of 2-amno-I-[3,5-

bi s(trifluoronethyl)phenyl]ethanol vyielded

5-13,5-bis(trifluoronethyl)phenyl]-1, 3-oxazolidin-2-o0on

e as an off-white solid. LCV5 = 300.1 (M+1)+. 1H NWMR

(CDC13, 500 MHz): 8 7.94 (s, 1 H), 7.89 (s, 2 H),

3.15 (m51 ﬁ)1~35057(3 3(}@51 2. 67 tl)@ (é ®9H(,9.570.3) m, 4.515; 214.2.1( i, 015 H, 2.09-2.04
77 WD 2006/ 014357

<m,05ﬁk:1r%ééb@’5’/6§1%546 EXAMPLE 72 MMOF F3CO- N O
(55)-5- [Q@E&nﬁ&ﬁom&hﬁ);{h&iﬁ]—bi{ [&( ﬂﬁd»rf)-ISUmpmpEI— -hdthgpdgeinyl | - 3- {

(tnﬂuorF) ?]tg)hl 1p%§r?y1§ }jlﬁ%eﬁw?}p}/ % o:xl_azg 1n )ﬁ? ]gl 1$]4‘§r '_&h%%kﬂ-ﬁ?t P%ﬂrﬂél\qR

(benzen@fi@ 500 MHz, 1: 1 mixture of atroplsomers) 8 7 63 (s 1.5 H), 748 (s, 0.5 H), 7.35-7.27 (m, 3

1), 7.00%6. &53%1’?1 kﬁ)l <§ %gr 6, %ﬂ fl%sgk hyk)hR *&%Wh} 4%21[(@ J'—OP508‘ fz, (otsfo hu8-4 42

xazol - one
(m, 1 HAH 10 TSI RO PG.I5. T83 b &pyi8 B3 B BN T ) B8 -& P 3.25-
3.15 (maple 4 &7s @E{) Q6$§%3Q1tiﬁ0© 1), 215%-:;)%3 dnﬂdlSleé Zunman em((075 Hy;2.10-2.05
and pot assi um car bonate ; 0.257
OnJ)Sﬁﬁgﬁi'12?D‘%Hhcetone/mater (6 nil) mas(hea?gd at
reflgx for 1 h. Acetone was renoved in vacuo and the
residue was diluted w nm.) and extracted
with CH2C12 (3 x 10 nt)%ﬁ¥ﬁﬁﬁa ﬁglned extracts were
washed with brine (10 nL drled over Na2SO4,
filtered, and concentrat acuo. The residue was
purified by flash chromm ogr: D- 25% Et OAc/ hexanes
gradient) to afford 5- [ﬂia
bis(trifluoronethyl) 0\
[4"-fluoro- 5'isoprop - 2B hoxy 4-(trifluoronmethyl)b
i phenyl - 2- yI]nethyI} 1, Siﬁia i di n-2-one as a clear
gl ass. LCVB = 624.2 (I\/H)+O NVR (benzene-d6, 500

CF;

FsC

Step 1: (45.5R)-5-[3,5-bis(trifluoromethyl)phenyl]-3-[2-iodo-5-(trifluoromethyl)benzyl]-4-methyl-1.3-

oxazolidin-2-one

To a stirred suspension of sodium hydride (60% dispersion in mineral oil; 1.3 g; 0.0325 mol) in THF (60
mL) at 0 °C under N, was added dropwise a solution of (4S,5R)-5-[3,5-bis(trifluoromethyl)phenyl}-4-
methyl-1,3-oxazolidin-2-one (Example 17) (4.077 g; 0.013 mol) in THF (50 mL). Gas evolution was
observed. The resultant mixture stirred at 0 °C for 30 min prior to addition of a solution of 2-
(bromomethyl)-1-iodo-4-(trifluoromethyl)benzene (4.754 g; 0.013 mol) in THF (20 mL). The reaction
was allowed to warm to room temperature and stirred for 14 h. The reaction was carefully quenched
with H,O (15 mL) and partitioned between EtOAc (250 mL) and H,O (75 mL). The aqueous layer was
extracted with EtOAc (3 x 100 mL). Combined organic layers were washed with brine (100 mL), dried
(MgSO04), filtered and concentrated in vacuo. The residue was purified by flash chromatography (0-20%
EtOAc/hexanes gradient) to afford 6.4 g (82.5%) of (4S,5R)-5-[3,5-bis(trifluoromethyl)phenyl]-3-[2-
iodo-5-(trifluoromethyl)benzyl]-4-methyl-1,3-oxazolidin-2-one as a white solid. LCMS = 598.1 M+
'H NMR (CDCls, 500 MHz): & 8.03 (d, J = 8.2 Hz, 1 H), 7.90 (s, 1 H), 7.79 (s, 2 H), 7.58 (s, 1H), 7.30
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MHz, 1:1 m xture of atropisoners): S 7.60 (s, 1.5 H),
7.45 (s, 0.5 H, 7.31-7.25 (m 3 H, 6.98-6.94 (m 1
wolppos®18876.82 (m 1 H), 6.43-6.37 (m 1 H), 4P6a/US2N05023546
= 15.6 Hz, 0.5 H), 4.40-4.36 (m 1 H, 4.47 (d, J =
15.6 Hz, 0.5 H), 3.96 (d, J = 15.5 Hz, 0.5 H), 3.80
(d, J =15.8 Hz, 0.5 H, 3.24-3.15 (m 1 H), 3.02 (s,
320 H, 2.62-2.58 (m 0.5 H), 2.53-2.48 (m 0.5 H),
2.12-2.07 (m 0.5 H), 2.04-2.00 (m 0.5 H 1.22-1.11
(dd, J = 8MHAT =)o Hah ei),raﬁg? F= 8zE1 HRl.88as, Jse15a8 He,adD)by.37 (d, J = 15.8 Hz,
g
a

chi HPLC usj % |_PA/ hept ane and an OD col um
e, 4 i BN S0 G T A Bl
(5R)-5-[3,5-bis(trifluoronethyl)phenyl]-3-{ [4
Step 2: (45 /SHPE D3 SbichSRREARME AR hert
(trrriuorometnyl jorpn - -1,
dmethel)bipheni-2=yl hireshyD) 4-MethylsL.3-Drpziidin-2(anzene- d6, 500
A stlne&’lﬂﬁ?_ 4 7turcl'§#.(4§].535§5 SUEs gf‘s tﬁﬁ%&%&@%ﬁ)ﬁ%&ﬂ] ﬁEz 18&?-59 gt%.fhécéml?ethgl%-ben.zyl] '4
methyl—},é%:ox:gph@n@__cgls (: ?.ﬂ g7 .lﬂ)tr’lm(d)_, gf&ﬂgqrgéq{(?wopﬂ-%n’et RX)Q)E Igh):bor\?mc acid
(Exampliésikg (&Hzﬂg 21.87 Burd)), tedaidf trphédiiphdphink)phdladivin @3 (1@ g; WBGammol), and
conen 358383 S GOt Sl o Yl gt s
under NPEF/1WUE2 0051025 4G5 pBtitldned hetweenBtOAR (IB nilg) angd Hefp (100 mL). The
aq-ueous‘(zprlrl?zeo\igqggé)n’{c@gvgg_%éa%ﬁ (?)Z %](70' %L)g 2[&10(3 'aimggt?ilé%ainc?pr%l&g %@)ﬂe?washf:(.i with
brine (106 &), Blripd (Me¥P.3 (ilteief pabrspemipl s, | Jheresidue igs purified by silica-
gel ﬂaslz %ﬂry@ftegébhyi(?gm Sl‘ﬂykcﬁﬁéxarll@%?ﬁ%iﬁy)-t&%ff(l)rd (4S,5R)-5-[3,5-

o rifluoro [ -2-yl] me -1, 3-oxazalidi ns
bisriyorrehy R TS A T RAPRE RO L G Dby
yl]meth%vi'}l?—méthﬂl—lm—oiytaudslﬁlirﬁi—oﬁﬁ fsapieRomsdlisl) ToSPeriove3he(ys]lowt iBpuk)y, 2.7 g were

. - S 7. 35-7. 27 , - §
dlssolve'gbl? %%4 @%_E%Oéén 2IT7]5 g %c?loé;ﬂé%.rc%gl \1(_%% added %tlﬁ%géi‘{rge& ﬁﬁrco, G-60,
100 mesh fobd8r, WidricB). Shelmixtdre48is Atirged at faom tgmpgrgtur@_f%O(r@ip, ltezed, and
concen ecﬁi\;} '\_Zcufo Tgtulr_gt'ron it Y. (0% mE héxared-affofdéd 2.96 é of the tide &gnpound asa

(d, J =158 Hz, 0.5 H), 3.25- 3.15 (m 1 H), 3 05}&3,
white sglid-) H NMB gadicatpg traep m@}ngthsbv&fhlc;la_ vipge @n@ged(lﬁz] siliga gelp‘%ash chromatography
(0-15%FtdRe/BexhBes(Mdidt)d REDidual sol@nPwrembved by Qyophiti}atibn Z3mlacdtdnitrile.
Lems 888 @b 0 B S Gerteu,, ARz, SRt aopiherh® 5 7.82 (5, 0.5
H), 7.60 (s, 0.5 H), 7.57 (s, 1 H), 7.33 (d, J = 8 Hz, 1H), 7.27 (d, J = 9.9 Hz, 2 H), 7.02-6.98 (m, 1 H),
6.89 (d, J = 8.5 Hz, 0.5 H), 6.82 (d, J = 8.5 Hz, 0.5 H), 6.45 (d, /= 12.1 Hz, 0.5 H), 6.35(d,J=11.9Hz,
0.5 H), 4.94 (d, J = 16.0 Hz, 0.5 H), 4.87 (d, J = 15.8 Hz, 0.5 H), 4.54 (d, J = 8.0 Hz, 0.5H),4.50(d,J=
7.8 Hz, 0.5 H), 3.74-3.66 (m, 1 H), 3.23-3.15 (m, 1 H), 3.12 (s, 1.5 H), 2.99 (s, 1.5 H), 2.97-2.92 (m, 0.5
H), 2.89-2.84 (m, 0.5 H), 1.21-1.09 (m, 6 H), -0.27 (d, J = 6.7 Hz, 1.5 H), -0.40 (d, J = 6.7 Hz, 1.5 H).

Alternate procedure for making (4S,5R)-5-[3.5-bis(trifluoromethyl)phenyl]-3-{[4’-fluoro-5isopropyl-2’-

methoxy-4-(trifluoromethyl)biphenyl-2-yllmethyl }-4-methyl-1,3-oxazolidin-2-one:

A mixture of (4S,5R)-5-[3,5-bis(trifluoromethyl)phenyl]-3-[2-iodo-5-(trifluoromethyl)benzyl] -4-methyl-
1,3-oxazolidin-2-one (50 mg; 0.084 mmol), (4-fluoro-5-isopropyl-2-methoxyphenyl)boronic acid
(EXAMPLE 78, 22 mg; 0.105 mmol), palladium acetate (6 mg; 0.0103 mmol), and potassium carbonate

(29 mg; 0.257 mmol) in 5:1 acetone/water (6 mL) was heated at reflux for 1 h. Acetone was removed in
vacuo and the residue was diluted with HoO (10 mL ) and extracted with CH2Clp (3 x 10 mL). The

combined extracts were washed with brine (10 mL), dried over Na2SO4, filtered, and concentrated in

80



10

15

20

25

15 Step 1: (4S 5R)-5-[3 5-bis(trifluoroneth
[))phenyl | -3-42-io0do-5-(trifluoronethyl)benzyll-4-neth
we@hede/034350xazol i di n-2-one To a stirred suspensPOWUS2005/023546

sodi um hydri de (60% di spersion in mneral oil; 1.3 g;
0.0325 mol) in THE (60 nL) at O C under N2 was added
dropwi se a sol ution of
(4S,5R)-5-[3,5-bis(trifluoronethyl)phenyl]-4-
nmet hyl - 1, 3- oxazol i di n-2-one (Exanple 17) (4.077 g;

vacuo. Q%e%ﬁdd@qms _Fhﬁﬁé@'ﬂ; flaScHdnhatodemshy Y- Qﬁ%@t@)&c/ﬁ‘@(&n@% @radient) to afford

he resul t ant ﬁ] ture stirr g_for 30
(45,5R) A3 pisCiailuprgmagarie a5 (a8 P ot FRent Beinoxy’
(trlﬂuorelaetﬁﬂwmfe}m@ymndt@d}m dethy)-1,5-brophdie ik hedlze glsy 4. 754
g; 0.013 nol) in THE (20 nL). The reaction was
allowed to warmto roomtenperature and stirred for 14
h. The reacti on was car EKAMBLElfenched with H20 (15
m.) and partitioned between Et QAc (250 nL) and H20 (75
m.). The aqueous |ayer wee._ egxtracted with EtOAc (3 X
100 nl). Conbi ned organic | s were washed with
brine (100 nlL), dried 25{M —filtered and
concentrated i n vacuo. e residue was purified by
fl ash chromat ogr aphisC( 0-20% Et OAc/ hexanes gradi ent)
to afford 6.4 g (82.5% of p
(4S,5R)-5-[ 3, 5- bls(trlfkme{o‘-thyl)phenyl] 3-[2-
i odo-5-(trifluoromethyl) bdi @:hyl - 1, 3- oxazol i di
n-2-one as a white solid. LCVS|= $98.1 (N%1)+ 1H NWR
(CDC13, 500 MHz): S 8.03 (d, J 8.2 Hz, 1 H, 7.90
(s, 1 H, 7.79 (s, 2 H, 7.58 (F:1H), 7.30 79 WO
2006/ 014357 PCT/U82005/023546 (dd, J = 8.2 Hz, J
2.0 Hz, 1 H, 5. 76 (d J =28 Fh 1H, 4 88 (d J
(4R.59)UB[3S Wil tri ) 41 ghe 1oy X qy-1

6.6 FE; 3 H. Step 2 (4S
 phenyl 1-3-1
50D DVIEZ -methoxy-4-

( trlﬂuofoMe{hfv )Higﬁei(ﬁ?‘%% '_EJNIBMM P{agﬁﬁxﬂz g%dgb tsi{ilyi-one
(5535, R SR by E I 4 BOnet AP AP o 58; Gl rmob v

placed m(atcrry ﬁhsmﬁ@mmmw ﬁ)bﬁﬁh&)ﬁﬂded4 NaHMDS (296 uL of a 1M solution in THF, 0.296

mmol) Vas %%?nél t)%e ﬁeg (751&;1 &a)wtlrrfd goEl‘t%HIél)l’(l teh?]s‘ytrrg% %#B%Qethyg -5-isopropyl-4'-
(trifluofomegyf)biphdt§)-2-f Um&Hyl gtheQ(BOQTng;ﬁﬁD} mmol) was added by cannula in DMA (2

mL). At B@Kﬁxﬁ (Hefrédeh&wisnfa&&laéu Wiy ﬁﬁirht@djNHﬁC((Q)nlOlTﬁh Bixtle 86s diluted
nmol ) sodi um car bonate (6.35 in Co6

with Etpﬁzm(hmm 7Theiorgmichaypr Wesswashash with %%terr(& P a(“ib‘efé)(li@i? dried over
NaoSOU flefedNand ncehéatbd. Plfificatieaof ihomesidas bp 8ashichioonwgraphy with 25%

bet ween_ Et QA Q0 d H20 The £0
BOAC{hRiRSE UERIBA SO0ad T AT EREH Py 5 3Foprofd 2 Reosy 4
(trifluoEdRisgiyndibhetylaiilhehhid glesethyrles -ovasdirith-Aoten Ry b=r(] 2§ 2 BYOAc/hexanes).

LCMS m‘lﬁ)ZO 23486 (lﬁti\ﬁ@é)(CD&hl gy Mﬁz aamgﬁ&ﬂ&ﬁﬁ%&ea{)% 9007 8 (. 98D, 4.04-

cuo. The residue was purif l1ca

5.05 (m: BHmmseaﬂda(mhytHQ 0-8358% Hﬂ)ohé% @ﬁ@e@ﬂg? 8l Qﬁ?l}l 3tH3
Step B%&%Pl ﬁfﬁé&ﬂ&r&?&ﬁﬁnmﬁéﬁﬁlﬂd{ Fs*-ié%remizm&m@ﬁlnyl ]

uor o- 9o IS

il 5k enyl -2 15
Toa sdrﬁtioﬂ%ic m@ S}S) 413@Ibﬁmhﬂﬂor&naxyambﬁyd]w [3-i8dropy 52 andfieixl-aw

g b e Ay of B 16250 mm i

(7.5 mEheasedddd e (latbnd XH (130 ang, 287 b)) e e@utl%ve'@ heated to 75°C for
30 h and then cooled to room temperature. EtOAc (75 mL) was added and the organic layer was washed
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100 nesh powder, Aldrich). The m xture was stirred at
roomtenperature for 40 mn, filtered, and
woanman#dsat ed in vacuo. Trituration with ca. 2BCWUS2005/023546

hexanes afforded 2.46 g of the title conmpound as a

white solid. 1H NVR indicated trace inpurities which

were renoved by silica gel flash chromatography 20
(0-15% Et OAc/ hexanes gradi ent). Residual solvent was
removed by |yophilization fromacetonitrile. LCM5 =

with Hz@?@S §1L§ Mﬂll)rihe dbl%}] ( ’b%gaﬂ% lﬁj)@r wgg&}deZ'er 1\3&2@031 fifekbd€and

atro pl soner S H) § H)
concent%te@? Thgresiflugfvas prrigigd b)dflasb chrogtaqagraplm.qy affqrdgy %Qj 1-[3.5=
bls(tnﬂl?orgrné'l?yl)pgl_tgﬂ'}h]ﬂ—g{%@ gsogro?ﬁ A fﬁEtEJX}H) (tgﬂ@or&%etﬁﬂ)bwherryl& g =
yl]methg_liar&mp,‘@rop@n - OH) Ry =0 @45(4()@ EtQa c/ﬁzej_xagesp{ZL =559 1@ 4 HNMR
(CDCl3( $00 NIH=2) 81669307 & (m,018, 3j1-4.20 @Y 6F, 2.2 (m, 18), 8. 49116111 0D51.B-1.26 (m,

8.0 Hz, 0.5 H), 4.50 (d, J= 25 7.8 Hz,
6H)07§%8A1M§‘d31? 743 66 (m 1H, 3 23-3.15 (m 1 H, 3. 12
~-19§ A ’ Il P 6thv

: 3) h : 5'-isoprop
2’—meth&<y ﬁg%&fﬂ@% %ﬁ%)yl‘ i cegganga@ 6 H) ’ - O 27 (d, J
To a soltioreefi{4§, éS)plr@eSelawrélupmne eptisgyij-a€(i5 R}QPSQP[Y%Z -methoxy-4-

(trlﬂuor5mbﬂh§l()l§1ﬁheﬁ$/1®y1§lﬂah)h}/dn)lmf)ﬁbpdnl-l-& {35.5 mg, 0.228 mmol) in CHClI2 (5 mL)

was adc%é Pﬁ)d@%ﬁgz pul:a ? ?%%?@Xf r)e%cuo% was ?tmﬁd at room temperature for 2 days;
during ﬂhgsltmret hydditiohalpertiopk oflB @Cm g2ahg @p were pdsled. 38ftex 2days, theaeaction

vescorf gt g o P B sk ST Rl 207 g
afford zet-buty { [ LSRSH A3, ﬁagois}tt;ﬂmmyhﬂ)ghgtyﬂﬂyz ydroxy-1 —methylethyl}{[5'—1sopropy1—2—

4 | % EtOA S
sk RUEEAEL) B 08 A0 ol spmml o poshpoen. L

=594.2(MANER® 78, 22 ng; 0.105 nmol ), pall adium acetate (6

Step D: Wt—b@cv@ @l@'&ﬂmlzﬁlo—zél BG-bkifESbiBh Gl B -ghethly REhy N[5 -isopropyl-2'-
0 Wi i 2 E cto /(\:NEBZ (6 nm) was heated at

e Ox' A%ME¥ed in vacuo and the

A dry fraﬁswd;uﬁafgétswﬂih ITHE eﬂmw) ﬂlﬁhﬂ%ﬁbdld@@oml}ﬂeé(ﬁﬂA&}ﬂladl 68698 mmol) and

d1phen§<l\%h0ﬁ%h§'r_3ll% a%lﬁ @?PP)AQ %%1@‘}) 0 Jg]rgmglé d%?%'tﬁﬁa%%&f Bcjt S were
bIS(trlfhhoﬂometﬂleldpheaﬁm@mre@h1~mathé1@thb'ﬁ {158igonnepy2BBtheass 7

(tnﬂuoP (b Qé[ypi FRMAGhy1Y @a%éﬁxate-fm7 S(') @69% as) W?’sr ddlﬁécﬂfif da¥nula in THF
o) NP (P BT FRLBRBN oy AT, b i

for 30 miB; 4nd[tken additiongal DE&'D (1$@pr Q;WB nznol)» @@PMWM 0.0698 mmol), and Ph3P

g PGS BB TP T8 gl mon

(40 mLrgd washed withHnpteyemd bome3(15 (r&.p@aglg) The [ngamc layer was dried over NapSO4,
ﬁlteredS%rB cg{xéelﬁfritédj %gﬁ?&tﬁ}{' ﬁfﬂ@ ?égﬁlus% by é chromato tgraph)s with 15% EtOAc/hexanes

affordet erapmyl{ (18 Bk it b, piol i estsg IR By (13 sopropyl-2-

methoxy-4-(trifluoromethyl)biphenyl-2-yl]methyl }carbamate. Ry=0.60 (25% EtOAc/hexanes). LCMS
=619.3 (M+1-BOC)".

Step E: (1R, 25)-1-azido-1-[3.5-bis(trifluoromethyl)phenyl]-N-{[5'-isopropyl-2'-methoxy-4-
(trifluoromethyl)bi phenyl-2-ylimethyl }propan-2-amine.

To a solution of tert-butyl{(1S,2R)-2-azido-2-[3,5-bis(trifluoromethyl)phenyl]-1-methylethyl } {{5'-
isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-yllmethyl }carbamate (21.7 mg, 0.030 mmol) in
CH)Cl2 (2 mL) was added TFA (200 pL). The reaction was stirred at room temperature for 1 hour and
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Step A: (4S,55)-5-[3
5-bis(trifluoronethyl)phenyll-3-{[5"-isopropyl-2'-neth

wWOoxyoeA435t ri f 1 uor onet h PCT/US2005/023546
| ~) bi phenyl - 2-yl | met hyl 1- 4- et hyl -1, 3- oxazol i di n- 2- one

i(4S,58)-5-[3,5-bis(trifluoronethyl)phenyl]-4-nethy|-
, 3-oxazol i din-2-one) (46.2 ng, 0.148 mmol) was pl aced
in adry flask and DVA (3 nL) was added. NaHWVDS (296 L

then dﬂu%fd vﬁth@ﬁ%t@i WsinQT). Mhe EHECQQORQ& & Wﬁméd) wita s NatDEDl( 14 md.) and the
he reacti on was stlrre? s time

aqueous Ehan W?Wﬁ%‘l |V51t15CIiI%C6l% il”he organic extrac{s were comibined, washed
with bm(et(m IfnLy afel®ehfh)d0 phirayd, a8t gincanbateg| Puifisation(dhegesidpe by flash

oG s AR RIS Y O | PO T B,

N-{ [5'-isb!%@il(ﬁm&haxy_4Tnﬁﬂmrmuhﬁ)mmnw2 -yiireaihyl }mrmhn-@t—@ne (R4 0.45 (15%
er was washed with water (15 niL),

Eﬁnkﬂﬁﬁ%mﬂrEﬁ%ﬂ%igﬂ%{gka%rled over thSCﬂ |f|Itered and

Step F: (@ BASeK{3 abiekifluemmdtlyd iphd f 2qmethexy-4- ash

trifluor ?1 V?EI'WI Sid nvnng)%e@ezloz @a@%/ hex anes af f or ded
(Trifluorone QQNWY- & . "
Toa sol[1t53n of § 2@plyz|tmd27 l—[—{éei ]apé(*rg,ﬂ@romethyl)ph [5%isopropyl-2"-methoxy
(mﬂuor&ﬁléthﬁ b&lﬂ{eﬁﬂez—matmm@mlz it dmetnkgyz ng&nmg;)]yi THF 3-o0k) was
Q
S R e R sl b o
stirred apfoemasihperBurd f@G-17 . B8 cfitalystStdy rendpvediby Eltr@@on(qmﬂ tigHjltrate was

concen'u%tea5 THe %%dl%éﬂas?ﬁlb thrcR?ﬁ 8 siom phiég)f ngﬂ;a 28 -wlth D410 eOH)CH I to give
(1R,25)8- [b,|5é)(s(tnﬂﬁq)rgmptbym}ﬁwl)-&?réﬁwspprgpyé @ -metLoxy—4 (trifluoromethyl)biphenyl-2-

ylimethyl r_o PRARMhing L@iﬁtshcemz M+2P.
&@jmwge th)D envl%l { fy'als lg/rogv?g]-met%g [ OAP an-1-ol.

(trlﬂuOIGﬁ&hﬁﬁ}ivlﬁn{l&r‘ﬁhﬁﬂtMt Stﬂetmnmmaﬂhmm nyl]-3-{

A solucpg pf (RS G 01 B ey P e progy sy e
(tnﬂumtﬁ,;hywﬂmgﬂm r@é’imc’?womgl- 13 il A hewe in CBa08 ()

was coorde) tP petsalnﬁ '_@QLIS %) 0%1 ﬂkﬂol)aﬂg alt$dd féﬂo@@dw trg:;\ofgzne (2 mg, 0.00657

tun1mas eated to 75Cf T ;
mmol). t Fhemeacihen weas stngedr BOF fos ﬁ%gma@qgrﬂg:n détl@é\(\fll e reaction

was wa@d G&ih @:ﬂﬁkateh aHCGR (i CmLpyrdrbrina 61 Owelsh dtle oganlmyer was dried over
NazSOﬂ),ar 1 aél )%grfgrg ! 3%5%0 Oﬁca@%ﬁ% §f4t_ﬁe T %‘fdﬁehb})'%gl Qﬂr@mﬁ'ﬂobaﬁ’d}%ﬂh 40%

ayer  was dried over
EtOAc/ha&a@ﬁhffofdleh 14, 5504 [a,mbls(mﬁnmememlmﬂnylm[sr -ieeironyd-2methoxy-4-

(trlﬂuog)irgthﬁg@plle ? %1?111%11% L 911%%‘1’%&951}’%&-?- R%f 24 (40% EtOAc/hexanes).
LCMS E519.2 §dpH6p 2%3( l\@izpﬁtrfrmm ? @ﬁ“ (mPHD, 3.84-
Rl 26 [Fh, 6F Q)21740!121 (3H

4.94 (%?@A%%Q%é}é‘s@m%ﬁmggﬂlm M+8{i)+) iH NI\/R@%/ (&ocis,
500 MHz) 6 6.93-7.78 (m 9H), 3.51-4.20 (m 6H), 2.91
(m 1H), 2.49 (m 1H), IEXAMPLEG5(m 6H),
0.79-0.81(m 3H). Step Ctert-butt'{(1S 2S5)-2-f3
5-bis(trifluoromnethyl)phenyll-2-h
droxy-1-nmethylethyl I I[5" -isopropyl -

2' -met hoxy-4-(trifluoronethyl)biphen

12-yl I methyl | carbamate . To a sol ution of
(1S,2S)-1-[3,5-bis(trifluoronethyl)phenyl]-2-({[5 -iso
propyl -2' - met hoxy-4 10
(trifluoromethyl)bi phenyl -2-yl| nmethyl }am no) propan-1-o0
| (135.5 ng, 0.228 nmol) in CH2C12 (5 nl)
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was added BOC20 (49.7 ng, 0.228 mmol ). The reaction
was stirred at roomtenperature for 2 days; during
wohbw/on43se, 2 additional portions of BOC20 (25ram/usamh)23546
wer e added. After 2 days, the reaction was
concentrated, and the residue was purified by flash
chr omat ography with 20% Et OAc/ hexanes to afford
tert-butyl {(1S, 2S)-2-[3,5-bis(trifluoronethyl)phenyl]-
2- hydroxy-1-methylethyl} 1[5 -isopropyl-2' 15
met hoxy-4- (trifl uoromet hyo) bphenyl - 2-yl ] met hyl } car bam
ate. Rf = 0.41 (40% Et OAc/ hexanes). LCVMS = 594.2
(MH1-BOC) +. Step D ter
5-bi s(trifluoronet hytyphe
[5' -isopropyl-2'-
met hoxy-4-(trifl uoronet hﬁ‘ghbl phenyl - 2: :yl | met hyl | car ba
mate. A dry flask was charged-wiih THE (1 nl) di et hyl
azodi car boxyl ate (DEAD) (11''L, 0698 nmol ) and 20
di phenyl phosphoryl azide (DPPA)I (15 L, 0.0698 mmol ).
tert-butyl {(1S, 2S)-2-[3,5- bis(T?ifl uoronethyl)phenyl]
- 2-hydroxy-1-methyl ethyl } {
35.4R I4— 'Z”_'Sl—%t%rflggr%ﬂ?l ) :‘ PX 545' opropyl-2'-methoxy-4-(trifluoromethylbiphenyl-2~
OOT OIet Nyl ) DI pher -2Z- net nyl y car banmat € 0.
lmethpiy-3-roetdd 2. Srihiadinzolidemedadlddigxifsy; cannula in THE (1 nl).

l-1-meth | ~yll {

A glass NeXfonRRRyds Jsﬁar%dmﬂth QR OGP B [I3Bishrift@Sorddid@Pheny  V2-{ [5-isopropyl-2'-

reaction was stirred at omte rature or n
methoxy P HERmS AR P ST R PEOPAEe |GG (150 PJ O pAD,
sulfamidel® nhg, 004@60Boland pyridined 66hED. Ahe (ubg was Hgphedwitls g, sealed, and

heated a{{i%%’kfér‘?’ laa %gcaea‘gti?nA\fvgsetﬁ%fc%&@%%i Itbb Eﬁlllpe Qurgidguteh Uﬁth g‘,tOAc (40 mL)
AL 434 TR S s ar o e

filtered Y433 .c?r[cier?t&te(ay @ﬁr'ﬁ\aﬁ% the TokititeE8yBifhsh ARGMAORERH Wi 3% EtOAc/hexanes
Ur i Ticatlon of the residue bé[é‘f'l ash chronat o%r aphy
s -

affordeqyf 3SHR1-493. Ebeie rasmeiby)phgi opropyl-2-methoxy-
(trifluodoffethyDbthhen{ 1AL B mdtlyl 23 adehte @1 2;5] tRiabakuiligint 1)1 diciide0 RO EIYAT)(25%

henvl ]-d.-.Qet +} ™ - i -
B0y LI e P O oo RV TERARET Y quopispmrs preogp) 8 651-8.19
(m, SR B 64-4RB EtmMEH03.02398 Fh,GAD/ hekan d§),. 1. 130D (n8 6H) -6930.89 (m, 3H).
(Mr1l-BOC) +. Step E (1R 2S)-1-azido-I-[3
5-bi s(trifluoronethyl)phenyl | -N-q{)
[5' -isopropyl -2 -net hoxyEXANIPEE ¢ uor onet h 1) bi
phenyl - 2-yl | met hyl | propan-2-am ne. To a sol ution of
tert-butyl {(1S, 2R)-2-azijdo-2-[3,5-bis(trifluoronethyl)
phenyl ] - 1- et hyl et hyl } { D& F
i sopropyl -2' - net hoxy-4-(t
met hyl } carbamate (21.7 ny, pl ) in 35 CH2C12 (2
m.) was added TFA (200 L). The neaction was stirred at
roomtenperature for 1 hour and 82 WD 2006/ 014357
PCT/ US2005/ 023546 then diluted with CH2Cl12 (25 nL).
2-fluordN8soptidEh 4 sekiskienzénas washed with 1 N NaOH (15 nl)
Step A he0_4a eous bhase was, re-extract ed with CH2C12
: ' ts were conbi ned, washed
To a sohitioh ob2 Hiverd-2 emethgxyaattdipbehoos &4 26Dmmap)iin THF &S0 migH0°C, a

i Fhrhd1C2 4 f e R QR Wy s ls@SdU at 0°C and th
PSS 01685 PRI BBy DB bt 1 e

room ten@eraturg 5r ¢ Tﬁ/e[ 13ac5OB 4§ g4enehed 318 SRtIRIP FBMER Y chloride solution. The

organic was extracted with ethyl acetate (3 x 50 ml). The combined ethyl acetate layers were washed

or onet hyl ) bi phenyl - 2-yl ]

with brine and dried over sodium sulfate. The resulting alcohol was obtained as an oil after flash column

using EtOAc:hexane = 2:8 as the elute.
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5 N{ [5 -isopropyl-2'"-nethoxy-4-(trifluoronethyl)bi
phenyl - 2-yl ] net hyl } propan-2-am ne. Rf= 0.45 (15%
wan@smidsxanes). LCVS = 619.2 (Mrl)+. Step F: PARUS2005/023546
2S)-1-[3 5-bis(trifluoronethyl)phenyll-N2-1
[5" -isopropyl-2'-nmethoxy-4- (trifluoronethy
) bi phenyl -2- || nmet hyl | propane-1 2-diam ne. To a
solution of (1R
2S)-1-azido-1-[3,5-bis(trifluoromethyl)phenyl]-N{[5"-
Step B: Qﬁg%M@'rgDenmtﬁQMVﬂenZé& (trifluoronethyl)bi

yI-2-y]
To n sol ok O 21 G i ATy PR A S TP S (P 2y gAgHinoD in
methyleﬁfémﬂc)rlde ThtemD @e@t] MECMWaSS pil aseidnmollexd triyilylogie (951 béh S mmol)

were ad%ﬁlnﬁiegﬁog rt]§ISI ?Ngg\%greﬁ 8{% %Hc? %narrl ?O%frpi t%lﬁ%@%%l%g&# th f'[ﬂé scﬁutﬂm was diluted

with mefhiylene dﬂeﬂdm(sowohmherdamddwatérm@drd@sd ees sqgiigm E;ufatet Rhediflgtpompound

was obt@n&Rhh ig hﬁzﬂ%)ﬂaéh c[%':lgllnhxﬁﬁlr@(ﬂitowlg lhaxaﬁe 4 @%haW@dquHWRQCDCB, 500
Ive tri or t

M) 5 1555 4 S o 1 ke drjn? i TS HEty B #@ﬁf% 3=

17.0 Hz(2}1)5 3>§2]<£“3HM sne.ep@ne- 1, 2- di ani ne. LCMB = 619.

Step G (4R 5S) - 4- [3
5- bls(trlfluoronethyl)phenyll-l-
' * - 1-yefrbgayl jib

A solutlz)n PP %0?1{1%1 blml)etl%/lsri? Iade ?01(391}1 l%ﬂaﬁy’ﬂ&%l? t’/'lgfnp 'O%’l@rﬁﬁwas’%dded toa

suspens(omf z@hyl.tn@@nﬂptms@(owm progideoRaism )7 pPen FHF- R0l agoled wigh an ice
bath. T é fé@l}ﬂan?yen&%&e?éx sﬁ]spensmn was stirred for 30minutes at ice bath temperature and then

e D o s L 2 ML 2L DL PRS2 e

dropwm@@ﬁdl aﬁTeHQt 0@’camfi1 E)hEIEA Rébdtidn mBndSdasaioivid wwamrademdm temperature

for one Lglgccmegﬂm aérét}l gfe.%? gcé m&év 02(6 9%%3 \évn t %]rVedT (%ﬂ mello&/ to off

white atd ¢tireEf@AR0 n(lﬁiﬁesrﬂzl)I~7)(Ehghtree@tbeerrrmwedhlaléhe\msﬁu@dvvwprentrated toa
slush, dﬁet%}f (Vﬂh%% fagfgtafy-:)nd%q aﬁ%&&%&%ﬁgx%eﬁjln%ht 3881s were removed by

Ic layer ried over ered g
ﬁltranoo @m@n tflitmee@as cpmemra}t@darp iyeevheil-tThe tlﬂ%%q%éndova%‘b&gﬁ after flash
colulm%ﬁlgﬁﬁltﬁagaﬁ@ie 1 Witkdelddfo Et OAc/ hexanes af f or ded

S)-4-[3,5-bis(trifluoronethyl)phenyl]-1-{
[5 Tlsopropyl 2' -met hoxy-4 25
(trifluoronethyl ) bi phenxAMyLE M@t hyl } - 5- met hyl i m dazo
lidin-2-one. Rf 0.24 (40% Et CAc/ hexanes). LCMS =
619. 2 (M+l) +. 1H NVR (CO2C12, 600 MHz; atropisoners

present) S 6.91-7.84 (mOJY9 F84- 4.94 (m 4H),
3.64-3.80 (m 4H), 2.88 ( , 1.18-1.26 (m 6H),
0.27-0.42 (m 3H). EXAMP 83 WD 2006/ 014357

PCT/ US2005/ 023546 MO F3C N \ N CF3

1-fluoro-4-iodo-2-isopropyl-5-methoxybenzene

A solution of the 2-fluoro-1-isopropenyl-4-methoxybenzene (Example 76, 1.96 g, 11.81 mmol) in MeOH
(30 ml) was charged with hydrogen at 1 atm with catalytic amount of Pd/C. The mixture was stirred at
room temperature for 1 h. The mixture was filtered through Celite. The filtrate was then added to a
mixture of silver sulfate (3.68 g, 11.81 mmol) and Iodine (3.00 g, 11.81 mmol) in MeOH (10 ml). The
mixture was stirred at room temperature for 3 h until the color of solution became light yellow. The

mixture was filtered and the filtrate was concentrated. The title compound was obtained after flash
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H CF3 (3S 4R)-4-[3 5-bis(trifluoronethyl)phenyll-2-1
[5'" -isopropyl-2'-nmethoxv-4-(trifluoronethyl)biphenyl -
wo 2ydelometshy|l  1- 3-net hyl -1, 2, 5-t hi adi azol i di ne PCT/US2005/023546
1,1-dioxide. 5 A glass reaction tube was charged with
(1R 2S)-1-[3,5-bis(trifluoroinethyl)phenyl]-N2-{
[5" -isopropyl -
nmet hoxy-4- (trifl uoronethyl)bi phenyl -2-yl ] met hyl } propan
e-1,2-diamne (15.9 ng, O. 0269 nnDI) sul fam de (4

column %ﬁg%@%%%g asslzlg gyr and eat gdéegtM 122 ggt Gfig;‘e JVE§O Hz, 18,

6.56 (4, Tha2saac i A.90&s 3Hh 88 ¢cool®d! 2H(m.ébkn t enper at ur e,
diluted with EtOQAc (40 nL) and washed with H2O, 1N
HCl, and brine (10 nL each The organic | ayer was
dried over Na2SO4, 10 fEXKAMPEE 78and concentr at ed.
Purification of the residue by flash chronat ography
wi th 25% Et OAc/ hexanes afforded
(3S,4R)-4-[ 3, 5- bls(trlflupronethyl)phenyl] 2-{
[5" -isopropyl-2'-nmethoxv-@-
(trifluoromethyl)bi phenyl -2 nethyl} 3-net hyl -1, 2, 5-
t hi adi azol i di ne 1, 1-di oxi des >0.27 (25%
Et OAc/ hexanes). LCVB #1852 (ML) +. 1H NVR (C8D6, 500
IMHz; atropisonmers present) 8 6.51-8.19 (m 9H)
3.64-4.53 (m 4H), 3.00-3.18 (m 4H), 2.73 (m 1H),
GJl@ﬁLEE&mbgﬂ@L@mmgﬁmhzubﬂzﬂm_@L@9 (m 3H). 15 EXAMPLE 76
Toa solﬂtl?rg(g% 12ﬂJoL&‘Q Elleo-Z 1};{%}9 PP ﬁﬁ%x%eﬁﬁ%ﬁ@ g?%)ﬁlﬁﬁl’é Z@Ne6 13, 8188 Aimol) in THF

henyl ) propan To. a so

at -78°Cofp-BaLi (f4|2g(§1p1010465 el )1}@ %cﬁ: ng(eﬂf %Obltlnga%stlrre(? at -78°C for

30 min. 'T‘Fi‘fﬂe)hyl l’)’bri%l DML, 0. Qi nﬁﬁol)@@s a&dedS Q’h&lidlmiam @&fas thed stivked at -78°C for 3
was. ad

b Th s i e B A B sp S AP e s warmes
to room téiSpeiAaet Th)enorgaﬁc thrhmml witlt dthyg atetata3eds Cambroihe gpmbined ethyl

acetate é?‘lﬁ'fo/ {vlergg ea%lgetd Wi nne 1aie o%rggcﬁ{érg H%Y?aﬁ eg’ﬁée {1@50@%8?(12%; obtained as

a solid puay grosghwior eemasm&urthw iqgtipmwitsiticae] exysedAgponangsifipnef product.
1 NMRULDELL 500 @15 £3.04 td, 1g: 18l0c0h 01), 63 (@ bt=ai2rficldz, A8, &r65abd s, 2H), 3.92
after tlash columm wusing Et QAc: hexane = 2:8 as the
(s, 3H0).81 20t (e, 1184 13(p0Bd/ 014357 PCT/ US2005/ 023546 Step B:
2-fluoro-I-isopro enyl -4-net hoxybenzene To a sol ution
of 2-(2-f|uoro-4-nethox*BﬂggﬁQ%zgopan 2-ol from Step A
(3.89 g, 21.14 mol ) in ne chloride (50 m) at
0C, MsCl (1.95 m, 25.4 nnDI) and triethylamne (6.52
m, 46.5 mmol) mere addedO The solution was stirred

at 0C and then room t enper at or 2 h. The solution
was di | ut ed

CF,

FaC

(45.5R)-5-[3,5-bis(trifluoromethyl)phenyl]-3-[( 4-chloro-4'-fluoro-5'-isopropyl-2'-methoxybiphenyl-2-

yDmethvyl]-4-methyl-1,3-oxazolidin-2-one
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5 wth nethylene chloride (100 m), washed with water,
and dried over sodiumsulfate. The title conpound was
wohowined7as an oil after flash columm using PCT/US2005/023546
Et OAc: hexane = 1:9 as the elute. 111 NWMR (CDC13, 500
MHz) 6 7.25 (t, J = 9.0 Hz, 1H), 6.68 (dd, J= 8.5, 2.5
Hz, 1H), 6.63 (dd, J= 13, 2.5 Hz,1H), 5.20 (d, J =
17.0 Hz, 2H), 3.82 (s, 3H), 2.18 (s, 3H). 10 Alternate
route to nmake 2-fluoro-I-isopropenyl-4-nethoxybenzene:
Step A: &&&h&tJ<&&n%etﬁa¢nqu¥5b&&%ﬁa rret hyl silyl)-amde, 1.0M

in tetrah (714l d
e ot e T, b s 0300 L6 i
amount Of ZIIBNT)n dafbor HEraéIﬂoﬂi@l()SO ) oae ctirvidtundeamefluging comditions Téred h. TLC
(EtOAc %’ggﬁ%lﬁht s 5) ¥1%O|V\!68 VI\IIO cs:t%{tfr]l[gt%%te%lajls @?e”ﬁixﬁ{?e ﬁ@ss%l’?‘etrédr 48 ffg{rate was

S I Ce erature an
concentzaf@ICT heititteabaipowid v@sbbﬂamp@as@-%teﬁdy@ﬁ@@ﬂ@ﬁbﬁ@hl@m@s@& G gic:hexane =

5:95 as the2BRMH NMRTHD €12 00 HYEs . Bdded- 4.6 Hdiepwi.sgdane.s5 Hz, 1H), 7.18
stirred at -78C for 1.5 hours. Reaction m xture was
(dd, J =3.9. & 1), &P k8> §)-r oom t enperature for one hour,

Step B. Que56.58d swid(hifRe@kdethy Bhedyl{-3- 8D Blomovieil @ ol b0 y-4-afeaiR i 83 -oxazolidin-
2-one was observed fromyellowto off white and stirred for

On€ 30 minutes (pH 7)(slight exothermnoted). The mixture
To a sol@isn 6fans,8R}-5-83, @Hls(tnﬂmrométhbémhentrl] -4rrethylm .BoxFzoRdin-2-one (0.050 g,
0.16 mm&émnﬁﬁe{ll}éﬁg tlebﬁg tﬁzﬁfgj 6319% o' 1, W%ats gd(ﬁ:'dt The mixture was stirred at

nove tration and the
0°C forf3P . athe tilmeorensredfiem Steach 0959 & (?/ Bvimep) wayprded i The éVhole mixture

was stll‘rf]&lr@ BNy Y"ﬁ%n@@!nﬁieﬂ %jro@fntt&ﬁpeﬁtlﬁfé for 40, ok wibtidhShRGuétiched with

exane; et ant
sl PSR o T e SPSTHR RGBSR x 1§ - The combined
ethyl acetkddbye@ W@t whited with brine and dried over sodium sulfate. The title compound was

obta1ne§ é%rlf)%pgrf%vé ’gﬁ@ nho&f?@aw)n lﬁl (Ijﬂé){@ﬁﬁ]ez-e B af e, QHWR (CDCls3,

was charged w
500 Mm@ﬂd)gén 18, 71826, rAH)M .56 @ad aWtHZc Hé)nrfb da(d. dF= FHe. 1HTh7e23 (dd, J=

8.5, 25”?12‘;1 ;%7‘9@&3 Js—tifﬁf-ﬁdlé—ﬁ486r(99mf@(§"ﬁ§rﬂ’it)%% (POJ 16018, 4.11 (<,

é'was filtered through Celite. The filtrate was
1H), 0.8hdn/ addddr- 88)-a 30 ni xture of silver sulfate (3.68 g,

Step C. ](lS §I@) m Bls(ﬁﬁﬂlo}&ﬁgtﬁwmﬁéﬁvﬂ@ (G- chlclo-aﬁﬂmb YisdpopyBPH
' h 1

at roomtenperature

P H & 6N became | i ght
A mixtylof @W,SRT—IS¢3 SMS&hﬂﬁ@omﬁhylﬁphbﬁyé}E&—lamdoﬁ Rblokdbetzydteemehy-1,3-

o §RLEEPLAF 5ol BB R GRSl

78, 23 mgi (. iBEmGA@ohesiam earbords (35 mgHb1 fahuek andi¢qtalik aropetpE PAOAC in a 4:1
mixture (gt%gé\{tge)/wﬁer Wl %e:itgd todeffixGoll ﬂ";\zcet&'fg was 1Bm&¥d @fld wdterwas added. The
OrganigAs, exmdpg)@ mghylene chiond(!:?’a’ x 15 ml) ’i‘he com@ned met ylegle chloride layers
were washed with brine and dried over sodium sulfate. The title compound was obtained as a solid after
preparative reverse phase HPLC. IH NMR (CDCI3, 500 MHz) a 1:1 mixture of rotamer 57.90 (s, 1H),
7.73 (s, 2H), 7.49 (m, 1H), 7.40 (m, 1H), 7.20 (m, 1H), 7.00 (m, 1H), 6.68 (dd, J = 12.0, 3.0 Hz, 1H),
5.63 (d, J = 8.0 Hz, 2 H), 5.44 (d, J = 8.0 Hz, %2 H), 4.85 (d, J = 10.0 Hz, Y2 H), 4.82 (d, J = 10.0 Hz, %2
H), 4.03 (d, J = 16.0 Hz, % H), 3.84 (m, 11/2 H), 3.80 (s, 3H), 3.20 (m, 1H), 1.20 (m, 6H), 0.56 (d, J =

6.5 Hz, 3/2 H), 0.38 (d, J = 6.5H, 3/2 H). LC-MS (M+1): 604.3, 4.61 min.

EXAMPLE 80

87



10

15

20

25

30

5 UF (HO2B

(4-fl uoro-5-isopropyl - 2- met hoxyphenyl ) boronic acid 10
woaom/easat i on of PCT/US2005/023546

1-fluoro-4-iodo-2-isopropyl -5-nmet hoxybenzene (Exanpl e

77, 2.61 g, 8.88 mvol) in THE at -78C, n-BuLi (4.26

m, 10.65 mml, 2.5 M was added dropw se. The

solution was stirred at -78C for 30 mn. Trinethyl

borate (2.98 m, 26.6 nmol) was added. The sol ution

was then stirred at -78C h. The reaction was

guenched at -78C with sa

the m xture was war ned aomt enperature. The

organi c was extractebs&ith ethyl MEetate (3 x 50 nl).
15 acetate O

The conbi ned et hyl rs were washed with
brine and dri ed over sodium sul fa The title

5[2-iod8-%-:§gr%&r% y L1189, @8, iaR- 5@l d pure enough for next
silica gel caused

M@WBMMH NVR (CDC13, 500 MHz) 6
Toa solzu%“bfsz%dols cmﬁl%r&né'tkyl)b%hﬂonn&e @QXANIPLE 2—421g’c) ik CHZCl, {360 mL) at -78

°C was gidgd a g@utmﬂi@:ﬁﬂqg Che 12é|1’756g§||) léi{_-)?ve Htgs 51%-2}”6511’]‘%“% ’rrrc%med The
reactlon?ilfa% (Watrhddl 8 LOLTCQ?Q{ iﬂﬂlt%ﬂﬂ@lﬂyﬁﬂ of3hd DIBAL solutlon was added dropwise over 30

. - oro-4' - S ro
nnnuteszé‘hireﬁcétoH ap pcztlr?fglpg %%Ol 2 ox LBX s Eelggéi tééé&s\%‘w&m%d 1 hour.
TLC anﬂ@ﬁﬁfn@@aﬁaﬁﬁm@@ﬁn ugz@@ smd)zz@@mon@tl@bmh 2N aqueous was added and the
reactlon%s 1%%(9 g%n‘éghQ b ANDRERL JﬁYl é)):esént oh hﬁtggﬁgs;@aﬁﬁ 200 LN Redts HCI was

oro-tolu

added apdthp gixjure Brre AYFS) Thmy%fvﬁwﬁna@tedefﬁ% SRR b exracted
with etlﬁ@r”ﬂiér&tﬂeﬁéﬁ@@t@ lverel cd@ibined) mﬁedm bSihé, rdhe(doxtm ahetydrous MgSO,, filtered

UL B S LSS e, L LS a0
hexaned/ElOME t@ givandoddhd (tiflhéromt by Himszaliebpieae mwthat ecdlld }E[f;éIMR (500 MHz,
cpCisk ?tlb ﬁo gsofﬁ)ok'nﬁl Ve, 8RY fje@'H@Sl}f} WY (fd& 1S0lHZ08 Bif.L1er).

m u3|ng Et hexane = 5:95 as the el ute.
; ¢n\dﬂ y.3gxazeliding2-ong 0 Hz, 1H),

Toa0’ %_élluétadog 832 % 2510 5. ghﬂhm oElet%ﬁ)beﬁAdiehyhem 8 1ll, of ZBtOHMes added 0.13
mL of Igtr@neg,lqapp,,thqn pf]%, W( PR of3N a H. Tlge mixture was stirred at 0°C for 3 h,
and theh AedRfaBP8 b9 a8dHi&H FRENEY bof a 8.33Btaqidous sobution @ ALOHI he mixture was

partitioned between 10 mL of water and 10 mL of EtOAc. The aqueous phase was extracted with 2 x 5
ml of EtOAc. The combined organics were washed with 10 mL of brine, dried over Na2S04, and

concentrated. The residue was dissolved in 4 mL of MeOH and 0.5 mL of 88% aqueous formic acid was
added. Approximately 200 mg of a Raney nickel slurry was added and the mixture was flushed with H2,
and stirred under an H2 balloon for 4 h. The mixture was filtered through a pad of Celite, washing with

MeOH, and the filtrate was concentrated. The residue was partitioned between 10 mL of 10% aqueous
NH4OH and 20 mL of EtOAc. The aqueous phase was extracted with 2 x 10 mL of EtOAc. The

combined organics were washed with 10 mL of brine, dried over Na»S04, and concentrated. The

residue was dissolved in 2 mL of CH2Clp. To the solution was added 0.114 mL of

diisopropylethylamine, then 0.065 g of triphosgene. The mixture was stirred at 0°C for 30 min, then
diluted with 10 mL of EtOAc and 10 mL of saturated NaHCO3. The aqueous phase was extracted with 2

x 10 mL of EtOAc. The combined organics were washed with 10 mL of brine, dried over Na2SO4, and

concentrated. The residue was purified by flash chromatography on a Biotage Horizon, 25S column,

eluting with 1 CV of 4% EtOAc in hexanes, followed by a linear gradient of EtOAc in hexanes from 4 to
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2-one 10 To a sol ution of

(4S,5R)-5-[3,5-bis(trifluoronethyl)
woheosy33s4- met hyl - 1, 3- oxazol i di n-2-one (0. 050 gCT/US26/023546

mmol) in THE (1 m) at 0C, NaH (7.6 ng, 0.19 mol,

60% was added. The m xture was stirred at OC for 30

mn. The title conmpound from Step A (0.059 g, 0.21

nmol ) was added. The whole m xture was stirred at 0C

for 1 h and warned to roomtenperature for 4 h. The

100% ovehfd’é‘{/gcgpr%@ eﬁwﬁagg@gpom 'lvlas?%éé{r%?ﬂs@%ml 1\51@1!) 1%}%\% (500
MHz, CIp@l3y; S£00flyJ= 8ﬂ?e1g}9071”8“|1 g % e%n{w a{\l\%g‘%te ay% here
1H), 50%@%6%& Hkimz@&unﬁfﬁﬁﬂsﬁfB%@é&yﬁ£75@d9ﬂﬂﬂﬁﬂ|fate The
| e conpound was obtained after preparative TLC

purlflcatlon usi ng Et QAc: hexane = 2:8 as the elute. 1H
NMR (CDC13, 500 MHz) GEXAS®LES] 1H), 7.82 (s, 2H)
7.55 (d, J =8.5 Hz, 1H), 7.43 (d, J = 2.5 Hz, 1H),
7.23 (dd, J = 8.5, 2.5 Hgo 5.77 (d, J = 8.0 Hz,
1H),4.86 (d, J = ) .36 (d, J = 16.0 Hz,
1H, 4.11 (m 1H), 0.8 6.5 Hz, 3H). 20 Step
C. (4S 5R-5-[3
5- bi s(trifl uoronethylfphenyl T- 3N (4-chl oro-4'-fluoro-5
"-isopropyl-2'- nethoxyblpheﬂy - 2-
I)nethyll-4 nethyl 1 3 oxazoll@ln 2- one A mxture of

etho S18) 1= / L.} ohane 3ME2- br ono-

Toa solguc%gclg%% 9 becs@%}fg Lso%ro%?lt f%{elloxy?’zl (Qﬁlﬂgﬁﬁe@l&ﬂblgheﬁﬂez §1ﬂ4 3} azolidin-2-

one, 45 {ng-of [ Sieproey1-2 sspospaheny breonita%if g ff maf papsimyearppnate in 6 mL of
acetone ﬁ:&( f‘mPrlLeof V‘Zl%[ w%§acﬂgd cds5 ks lalliinPRE@ES TUemd@®id aashated to reflux

0.
o i 3 R L 40 N ST b BB P
diluted 2% 14.mh. ofBﬂZEAcQﬁhﬁ 10@ag , ¢fevanat e Thanmleoa phase wasexidced witl @ mL of
EtOAc l-%%n{l:ﬁm@@ v%‘fé \ggsﬁg\ﬁ &iin WBLWE 8RR, @ﬂ"@devbmaz(S3)4Xanl5
e Cco yl ene chlori de ers were
concentvisin il vdsidne bas mmflaqh‘dy ﬂasbsdrom@graslum istag¢ Hprazon;39§ column,
eluting Wltfl I1 %\F&EBQ)%}EBA%%&% ' fgﬁ&lvéa%y% 1984 ggad%i SEtOAc in hexanes from 10

I've reverse ase HPLC. 1H NMVR
to 100%\/91@; 16.CY:ta pipiide thedile POIRpRIBSkESPESTAL defa e, Pf%ﬁe%i EQ%P&SE 49.
2H), 7.49 (m 1H), 7.40 (m 1H), 7.20 (m 1H), 7.00

Follow1§}g theg:rc((;eqhges%%yh?ggm %(Q,M‘I’%Ia g2 \t]he_cogpﬁingé’l'_gtdd 1% q'a_ﬁ in %dgrepared:

(d, J =10.0 Hz, |h H, 4.82 (d, J = 10.0 Hz, 1/2 H),
4.03 (d, J = 16.0 Hz, '/2 H), 3.84 (m 11/2 H), 3.80
(s, 3H), 3.20 (m 1H), 1.20°h 6H), 0.56 (d, J = 6.5
Hz, 3/2 H), 0.38 (d, J = 6.5H, 3/2 H). LCM (M1):
604.3, 4.61 nmin. EXAVPLE 80 35 87 WD 2006/ 014357
PCT/ US2005/ 023546 F3C N

EXAMPLE R LC/MS Data
(M+1)

89



5-f2-io0do-5-(trifluoroneth~l)phenyll-1, 3-oxazolidin-2-
one Step A: 2-iodo-5-(trifluoronethyl)benzal dehyde To
wa 28las3son of 2-iodo-5-(trifluoronethyl)benzoRCTmiSk®s/023546
(EXAMPLE 2, 42 g) in CH2C12 (300 nL) at -78 5 C was
added a solution of DI BAL in CH2C12 (175 niL, 1M over
30 mnutes. A precipitate fornmed. The reaction was
warnmed to OC. An additional 25 nL of the DI BAL
sol uti on was added dr opw se over 30 mnutes. The

reacfion was poured[into nL N aqueous HCI,
diluted with ether an¢ our| TLC analysi$
i ndicates imne sti]|l ‘--f’ and an pddi t#&nal 100 |nL

2N aqueous 3as addef and thea reactiop stirred
overnight. Imne wag still present byl TLC anal ysis and
200 L 2N aqueous HO was 10 added and the mxture
stirqed 2 hours. The | ayérs\were,sepafated and the
aqueous | ayer back extr t e W th ether. The ether
extracts e conbi ned, ed wth brine, dried over
anhydrous MJSO4, filteggd and concentr at edo4.The
product was purified by silica gel chromatography
elutilng with 95:5 1nya_n_gc I),E- OActo—give
2-10do-5-(trifl uoromethyl)be zaT“dehyd as a white
solid. 1H NVR (500 MHz, N\ 3): 8 10J00 (s, 1H), 8.[12
(s, 1H), 8.g4l (d, J+8 Hz , 7.53 (dd, J=2 Hz, 8 Hz,
1H). {15 Step B: 5-[2-i bib-5- (trifl uorgnet hgPy-phenyl I|-1
3-o0xdzolidin-2-one To a OCenﬁQ[ ution of 0.2 g of
2- 1 ogo=5=(triftuoronethyljtenz I/GenyG(, im 3 nmL of Et|OH
was gdded 0.13 nL of n<ttrh§%x—w hen 0.28 niL of |a
2.5 N sol utgson of NaOH mxture was stirred at QC
for 3 h, and then neutral jzed by addition 9%( 2.1 nd
of a |0.33 N aqueous |sol uti on of AcOH. [The f%] lzure wals
partiiti oned between |10 nL of water and 10 ni of Et QAc.
The dqueous phase was exftTa te@(with 2 x 520 nL of

Et CAc|. The conbi ned org@—we(&g washed with 10 nL |of
bring, drieg over Na2SH4) d concentirated. The

resi jue was di ssol ved i renfAndiasoh MeOH|and Qgapnl of
88% agueous formc gcid was added. Approximately 200
ng of| a Raney njckell slurry was /ariripri and the m xture
was fllushed with H2,| and stN undgr an H2 bal | oon
for 4 h. The m xturg was\fiy er d thrqugh a pad of
Celite, washing witH Me and the filltrate was
concentrated. The rgsi du@t%aélaiﬁﬁrtltl dned betdeen 10
nmL of | 10% aqueous 25 NHAOH and 20 niL |of Et OAC. The
aqueops—phase—was—ext+racted-wth2—x—10nt—of Et-CAc:
The cpnbi ned organi cs re 1Bd with 10 nL of bring
dri ed| over 254, and cancgntrated. The residue was
di ssolved in 2 nL of] CH2C1 t he sol ution was adde
0.114| nL of diisopr opyl‘é“ttéyfhﬁ%]An hen 0.4%8% g of
tri phpsgene. The m xiture was stlrred at 0C for 30 mnp,
then [drtfuotedcwth 10 niC t:tuagand 10 ni of
sat urat ed NaHCO3. The %S wals extracted with
2 30 x 10 nmiggof Et OAc. onbi wed orljgani cs were
washed with 10 nl of| bripgp diigf over| Na2S
concehtrated. The residue was purified by f a's?h
chromat ogr aphy on a Biotage Horizon, 25S col um,
eluting with 1 CV of 4% Et QAc i n hexanes, followed by

a linear gradient of EtOAc in hexanes from4 to
EXAMPLE 90

11%

and

90
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88 WD 2006/ 014357 PCT/ US2005/ 023546 100% over 10 CV
to provide the title conpound. Mass spectrum ( ESI)
wG3MeP143s#1) . 1H NMR (500 MHz, CDC13): 6 8. 00P(Cd/US3068/023546
Hz, 1H), 7.74 (br s, 1H), 7.33 (br d, J=8 Hz, 1H),
5.80 (dd, J=7 Hz, 9 Hz 1H), 5.05-5.50 (br, IH), 4.28
(t, J=9 Hz, 1.5H), 3.36 (dd, J=7 Hz, 9 Hz, 1H). 5
EXAMPLE 81 MeO F3CNH O ( \O 5[5
i sopropyl -2' -nmet hoxy-4-(trifluoroneth | phenyl-2-yll-1
3-oxazol i din-2-one To a selutilon of 65 ng of
5-[5"-isopropyl-2'-netho A- (trji fluoronethyl)bi phenyl
-2-yl]-1, 3-oxazol i di n- ane~\45 ng of
(5-isopropy|-2-netho§*ohenyl)boro acid, and 66 ng
of potassium carbonate in 6 mO acetone and 1.5 nL
of water was added ca. 5 ng of paldadium acetate. The
m xture was heated to reflux and stirred at this
_ tenperature for 1.5 h Acetone was_ renoved by rotary
2-iodevdriflugramsH PPNy & -1Nah oxggodidingi-ong ed with 10 nL of

Followu@ t@@ﬁro@é&re]&sdﬂbe@fn MHPLE 3t Snda @ QitFoeHBRS ©.2Was 2-iodo-5-

(oo b B 0 S o SR YRR o e i
and trand Eﬁsté{'émﬁ&ﬁl beflishahethatobhaphy BisiagtiHotas, Tisrdofunedelang withshCV of
romat ogr a,Blota
o G TR 02 By BB EI RN ERB R s s 10OV,
a linear gradient of EtOAc in hexanes from10 to 100%

trans- 5—%-1850 g‘@trlﬁyort)&etlﬁglémg% ! A Hl%thE i3 %x&@fmﬁ’-qmﬁe NBRE Ghek@hm (ESI) 372.1

M+1). Wgﬁé 1, J{: ﬁe &gi" 1”91{%,9%1)17 32 (d4 =2 Hz,

8 Hz, 1Hﬁ61@bsl EHR 5WON& TR4 BRADME.762Aq, Tals 1ez, BSPM;GHF?.GZM Be=6ﬂz(3H)
EXAMPLE R LC/ MS Data (M) 89

g

cis-5-[2-iodo-5~(trifluoromethyl)phenyl}-4-methyl-1,3-oxazolidin-2-one: Mass spectrum (ESI) 372.1
(M+1). ' 1H NMR (500 MHz, CDCI3): § 7.98 (d, J=8 Hz, 1H), 7.60 (br s, 1H), 7.33 (dd, J=1.5 Hz, 8 Hz,
1H), 6.25 (s, 1H), 5.85 (d, J=8 Hz, 1H), 3.76 (dq, J= 8 Hz, 7 Hz, 1H), 0.81 (d, J=7 Hz, 3H).

EXAMPLE 91

MeO.

O ’:[O>=o
N
H

trans-5-[5'-isopropyl-2-methoxy-4-(trifluoromethyl)biphenyl-2-yl] -4-methyl-1,3-oxazolidin-2-one

FsC

racemic
To a solution of 0.036 g of trans-5-[2-iodo-5-(trifluoromethyl)phenyl]-4-methyl-1,3-oxazolidin-2-one,
0.024 g of (5-isopropyl-2-methoxyphenyl)boronic acid, and 0.04 g of potassium carbonate in 2 mL of
acetone and 0.5 mL of water was added ca. 2 mg of palladium acetate. The mixture was heated to reflux
and stirred at this temperature for 1.5 h. Acetone was removed by rotary evaporation and the residue was

diluted with 10 mL of EtOAc and 10 mL of water. The aqueous phase was extracted with 10 mL of
EtOAc. The combined organics were washed with 10 mL of brine, dried over NapSO4, and

91
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15

20

WO 2006/ 014357 PCT/ US2005/ 023546 488.1 82 ent A 83
Cl 504.1 ent A 84 NC 495.1 ent A 85 ent A 476.2 86
WO 2e081014857di ast A 484.2 87 ent A, diast B 484pret1/u83005/023546

ent B, diast A 484.2 89 ent B, diast B 484.2 EXAMPLE

90 90 WD 2006/ 014357 PCT/ US2005/ 023546 F3C NH OO 5
-12-io0do-5 -(trifluoroneth~l)phenyl1-4-nmethyl-1 3

- oxazol i di n-2-one Followi ng the procedure described in
EXAMPLE 80 and using nitroethane, 0.2 g of 2-iodo-5 5

concenttdiddl frihb! RERBH Yok ipen Bﬁﬂﬂ;ﬁ hvdeappayhydech Bioth@2Herioh, 258eolumn,

g NS DB DD BT IR A sl B s oo
to 1009 0vel ZDAY t@piSvide thsnitle cethptuhd Vass specttunClEBF 394209468 GAE NMR signals

' { o) i rastien s 7080, EYOACIEN7.64, 7.
e o} DGO Pty kg oy o 057

(d, T~8 Hr.allB, 53 @, G5 10,7727} U GnEHA SDHERI0154d.de Ayl 1HD, 6.93,

- x8zQhi 4 ' S Ct.I: .
o T AR NP SR B TR 1 s 030
2.89 (my 1), 124 . G, 0-9%:9.78 Q=61 F M. 32 (dd, J=2 Hz,

EXAMPLE 92

MeO O
FsC O O

=0

N
H

cis-5-[5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-y11-4-methyl-1,3-oxazolidin-2-one
(racemic)

Following the procedure described in EXAMPLE 91, 0.046 g of cis-5-[2-iodo-5-
(trifluoromethyl)phenyl]-4-methyl-1,3-oxazolidin-2-one provided the desired product. Mass spectrum
(ESI) 394.2 (M+1). 1H NMR signals are doubled because of atropoisomerism. [H NMR (500 MHz,
CDCI3): §7.89, 7.88 (s, 1H), 7.65, 7.64 (d, J~7.5 Hz, 1H), 7.34, 7.32 (d, J~8 Hz, 1H), 7.26 (d, J=8.5 Hz,
1H), 6.98, 6.86 (d, J=2.5 Hz, 1H), 6.91, 6.89 (d, J~8 Hz, 1H ), 5.83, 5.75 (s, 1H), 5.69, 5.61 (d, }~8 Hz,
1H), 3.75 (s, 1.8H), 3.58-3.70 (m, 2H), 3.32 (m, 0.6H), 2.88 (m, 1H), 1.23 (m, 6H), 0.89, 0.71 (d, J=6.5
Hz, 3H).

EXAMPLE 93

92
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8 Hz, 1H), 6.16 (s, IH), 5.39 (d, J=4 Hz, 1H), 3.76

(dq, J= 6 Hz, 4.5 Hz, 1H), 1.62 (d, J=6 Hz, 3H)
woi28068143871 odo-5- (tri fl uoronet hyl ) phenyl ] - 4- mePayiuskqo3423546

oxazol i di n-2-one: Mass spectrum (ESI) 372.1 (M+l). 1H

NVR (500 MHz, CDC13): S 7.98 (d, J=8 Hz, IH), 7.60 (br

s, 1H), 7.33 (dd, J=1.5 Hz, 8 Hz, 15 1H), 6.25 (s,

iH, 5.85 (d, J=8 Hz, iH), 3.76 (dgq, J= 8 Hz, 7 Hz,

1H), 0.81 (d, J=7 Hz, 3H). EXAMPLE 91 MO F3C/ e.

O- O NH 20 trans-5 _O

-15' -i sopropyl - 2' - met hoxy- 4- { f 1 uoronet hyl) bi phenyl -

2-yll -4-nmethyl - 130xa| ~eife racemc To a

solution of 0.036 g of
trans-5-[2-i odo- 5- (tCf r;ﬁ?wb) pheny! | - 4- met hyl -
3-oxazolidin-2-one, 0.024 N
(5-1sopropyl - 2- met hoxyphenyl') boyoni ¢ acid, and 0.04 ¢
of potassium carbonate in 2 4
m. of water was added c&sC2 of palladi um acet ate.
The m xture was heated to r x and stirred at this
tenperature for 1.5 h. Acetonecwgs renoved by rotary
evaporation and the residue was diluted with 10 nL of
Et OAc and 10 nL of water. The aqueous phase was
trans-3-B3-bis@ifedromet iyl hdhz il 565 -isopt oDk drftniflnendmethgiaiphegyl-2-yl]-4-

vl )BT N, hﬁd nmL of brlne drled ove} Na2SM4,

QELJngéL%%—é%Té§%%%%¥%§57 PCT/ US2005/ 023546 concent r at ed
To a 0°C halutiesif e wh b [Skisertomy2 ey dhidrerseptphipher -4 yil-4-
methyl- ?B %&?zgﬁdlhkirdné @M mBReDea ‘Hﬁ‘ﬁrhdded@ I‘rlé b@dithd 1y ddid oY hOhixti@8avas

sitred rGRGL PARGARHEEe SPaen 07 Mt 180V BB proRpREySRty Blomide was
added. THeQMik@E: WAGt#Ed dveroRmauad te res mentdﬂum (EBIL) MBS FPOAC and 10

nil. of WS 88 BRSPS R EA G el i § mL ol FOAC

The cor(ﬂgnedlq;gamcv we wagheg3vith 5( of] bIgle}_él‘lediNBlz ) ggd Gwcergra#}eds he residue

was puti 1e’él b% %h czticﬁ;a’toggapég 01( Qg dé fg Cgéz&i‘%s (70119191 eﬁltugéwftﬁjl Ccv of 4%

EtOAc {nshexdrie, fol!pw_p@ by g hg@r gx@dlegt_cé Ac 111|]4)3xangs fy@né toy g)O(%rﬁ)ver 10 CV to
prov1de3the5tliﬁe compdthd( MasOspedBum ERDF20LMM+1}NH NIMR 4ighdls a6 lddybled because of
atropoisommaem. O RvESes00' W12 chB1s) 3 53-FENE 5B, 353 dOKRE, 10, 7.217.29 (m,
1H), 7.00, 6.76 (4, J=2.5 Hz, 1H), 6.91, 6.86 (d, J= 8.5 Hz, 0.4H), 5.15,5.10 (d, J=4.5 Hz, 1H), 4.80, 4.74
(d, =16 Hz, 1H), 4.25, 4.21 (d, 16 Hz, 1H), 3.76 (s, 2H), 3.49 (s, 1H), 3.43 (m, 0.4H), 3.18 (m, 0.5H),
2.77-2.98 (m, 1H), 1.24 (m, 3H), 1.16 (m, 3H), 0.78, 0.61 (d, J=6.5 Hz, 3H).

of 25 acetone and 0.5

EXAMPLE 94

FsC

93
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FSC OO N H

Cci s-5-[5"-isopropyl -2'-net hoxy-4-(trifluoronethyl)biph
wenyle/243fh | - 4- met hyl -1 3- oxazol i di n-2-one (r aeemius)0039623546

Fol | owi ng the procedure described i n EXAMPLE 91, 0.046

g of cis-5-[2-io0do-5-

(trifluoronethyl)phenyl]-4-nethyl-1,3-oxazolidin-2-one

provi ded the desired product. Mass spectrum (ESI) -

394.2 (M+1l). 1H NWR signal s are doubl ed because of

atropoi sonerism 1H NWVR (500 MHz, CDCl13): 8 7.89,

: X L5 :

methyl- ﬁ3-8§azbliiLnQ-oﬁeﬁaddﬁuc)lFD '6.91, 6. 89 (d, J-8 H, 1H)

Follow1%g t?g px&oged?lge (%%rlbetggnggggq%E ?3 Ql% ié%j()f c%s % f%ﬁro%ﬁ)—zﬁgigthoxy-él-

(trlﬂuoeraayIthhenﬂ)Zyl]]ﬁ—mgth(ym 3-@KzoliGin-gepne gudr42 pgiof 336, 5 Hz,
etﬁ}?%%@yﬁbl%{%ld gve\%% &M&%M}% qugeuaa@@ﬁp@a@«mD 1y

b1s(tr1ﬂ

NMR SIsnagn g ¢ il TR ﬁS??I)ObsSﬁ“ZW’? Tonm LB S S
2H), 7.62=7r4A((d, BE], ugponﬂ (ayl-Blizpeny s 22 yi (or d-T=8 HaylH)17.00, 6.78 (s, 1H),
6.87, 6. ﬁab(%xflzsoé 979525 Q€ sE T AGEM £, B Po PR BUM PR 290 A4, 1=16 1z,

1H), 3.761(8a18D),3-185(s.- ,dbmmy[)élﬁ) 20885t Tk, 4HY, 12 78f(1nu@ P B d 2R yd. Y57 Hz, 3H),
n - thyl -1, 3-oxazolidin-2-one in 1 nL of
1'06(ml%{17§’ %ggs% a(]jfgsgﬁ ﬁ? sodi um hydri de. The m xture was
stirred 10 mn at roomtenperature, and then 32 ng of
3,5-bis(trifluoronethyl)benzyl brom de was added. The
m xture was stirred overnj room t enper at ure,
then diluted with 10 m%@%ﬁgsand 10 mL of water.
The phases were separated and the aqueous phase was
extracted with 5 nL of Et@AC _-10 The conbi ned organics
were washed with 5 nL of e ried (Na2S®™), and
concentrated. The residue 8 ified by flash
chr omat ogr aphy on a fBCot age Ho i zoNH 25S col um,
eluting with 1 CV of 4% EtQAc ©O exanes, foIIovved by
a linear gradient of Et OAc in hexales from4 to 100%
over 10 Ccv to prow de the t|tIe conpound. Mass
g Qrin(igif thy ohenyl-4-ynethyl-l. Ryoxazoidip-drane 51 o doubl ed
Step Abmuﬂstn@ﬁ 3- mﬁmmxpm[z-mow&nﬁﬁe@mnpﬁa@am
:l% {1 gd J=8 Hz, 1H), 7.21-7.29
methy propanoy 3- oxa dhdm on

FsC : "

A mixture of 1.8 g of 5-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-carbaldehyde (EXAMPLE
80, Step A), 1.16 g of (4S)-4-benzyl-3-propionyl-1,3-oxazolidin-2-one, 0.048 g of magnesium chloride,
1.40 mL of triethylamine, and 0.91 mL of chlorotrimethylsilane in 10 mL of EtOAc was stirred at r.t. for
24 h, then filtered through a 10 x 10 cm plug of silica gel, eluting with 400 mL of Et2O. The filtrate was

concentrated, and 10 mL of MeOH was added along with 2 drops of trifluoroacetic acid. This solution

was stirred at r.t. for 30 min and concentrated to a pale yellow oil. The residue was purified by flash

94



10

15

20

25

30

15 1H), 7.00, 6.76 (d, J=2.5 Hz, 1H), 6.91, 6.86 (d,
J= 8.5 Hz, 0.4H), 5.15, 5.10 (d, J=4.5 Hz, 1H), 4.80,

Wa 2006/014337 J=16 Hz, 1H), 4.25, 4.21 (d, 16 Hz, PAHUS2005/023546
3.76 (s, 2H), 3.49 (s, 1H, 3.43 (m 0.4H), 3.18 (m
0.5H), 2.77-2.98 (m 1H), 1.24 (m 3H), 1.16 (m 3H),
0.78, 0.61 (d, J=6.5 Hz, 3H). EXAMPLE 94 20 F3C O
)---O N F3C CF3 93 WD 2006/ 014357 PCT/ US2005/ 023546
cis-3-[3 5-bis(trifluorometh 1)~

chromatg%% yh a@icﬁtéige }!03391{ ng?j}/cjolru%}n a&ﬁﬂgcwr - €V of 0% adeaie tlhyekdnes to
provide | 148 GO YT T Smepirhe b ST (Ut HRRERR AR 00 Mz,
CDCl3): ?Bs 0%4(@ §. 501z, GH- 757-6[(% J=2 EapBpiP2-2:32 (rat4hb; 1,074@ & J=6.5 Hz, 2H),

|
s l T IBNRRE agi s PR repae g . o
4.11 (ddbI=GrHzl® Fgali®, 3.Ae(d I+8 18z, dBv3dariéd. JxhEs 13pd& Xﬂ @ J=9.5 Hz,

13.5 Hzﬁl[%g 1234%#]15)751}#3 IR si gnal s are doubl ed because of
atropol sonerism 1H NWVR (500 MHz, CDC13): S 7.82-7.94

(m 2H), 7.62-7.74 (m 3H), 7.39, 7.37 (d, J-8 Hz,
Step B: J(h'k SRY- 52[§r1030 57(trﬁhi'or&netﬂ§-l8plﬁnﬂz A-thethyl- Y3Qﬁ,az<ﬁld?182{cm§
. 87, 84 (d, J=8.5 Hz, 1H), 5.59, 5.56 (d,
J45HZ 1H) 4.96 (d, JlGHZ 1H), 4.22, 4.11 (d
To a 0°d sol&tidnzf 0.159 g bF4.5)-3-bézyl-3-{ 2RHP)- 3-3}’(58)(}( 3 2-ibpp-5- (@ﬂxmyo@ﬁﬁhyl)phenyl]—
) ( .
methygvop’_a%%lg -1 % 82‘679 ?m 2’%% 81L20§§% Otg%%lyg)rgﬁllr_%n_wa]tergw?hs @@dgd $362 gof
lithium EddRIeEN 95 mI;l_gf W8e, \heerqSiéwF@J of a 30% aqueous solution of hydrogén peroxide.

The solafdh vélf Lt?rrédolqpat@ € tak Wwhich 9619@/1%@ RN §RHowed noEthifiyig mhtedal. A 1.5

oxazol 1 di n-2-one
M oluait SRR b L bbb e el b S v (Rt o
separator funn@ tahd bxpracted ity 2 x}10-ndl, G- @M@ﬂ Tt qeuipingd £H2 mﬁtraqts were back-
extractehl v&(lt? 20 mL of 3:1 water-saturated aqueous NalHCO3. The combined aqueous layers were

acidified (pH < 1) with 6 N HCI and extracted with 4 x 10 mL of EtOAc. The combined EtOAc extracts
were washed with 10 mL of brine, dried over NapSO4, and concentrated. The residue was dissolved in
10 mL of toluene. Diphenylphosphoryl azide (0.315 mL) and 0.24 mL of triethylamine were added and
the mixture was stirred overnight at 100°C, then cooled and concentrated. The residue was purified by
flash chromatography on a Biotage Horizon, 40S column, eluting with 1 CV of 5% EtOAc in hexanes,
followed by a linear gradient of EtOAc in hexanes from 5 to 100% over 10 CV to provide 0.302 g (67%)
of the title compound. Mass spectrum (ESI) 372.1 (M+1). IH NMR (500 MHz, CDCl3): 3 8.02 (d, J=8
Hz, 1H), 7.61 (d, J=1.5 Hz, 1H), 7.32 (dd, J=2 Hz, 8 Hz, 1H), 6.16 (s, 1H), 5.39 (d, J=4 Hz, 1H), 3.76
(dq, J= 6 Hz, 4.5 Hz, 1H), 1.62 (d, J=6 Hz, 3H). Analytical HPLC on Chiralpak AD 4.6 x 250 mm,
eluting with 4% ethanol in heptane at 0.75 mL/min (R=21.56 min for R,R; tR=18.00 min for S,S) showed
98% e.e.

EXAMPLE 96
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F3SC\ \\ OH OO0 A mxture of 1.8 g of
5'-isopropyl-2'-nethoxy-4-(trifl uoronethyl)bi phenyl - 2-
woanbaidshyde (EXAMPLE 80, Step A), 1.16 g of PCT/US2005/023546
(4S) - 4- benzyl - 3- propi onyl - 1, 3- oxazol i di n- 2-one, 0.048
g of magnesiumchloride, 25 1.40 nL of triethylam ne,
and 0.91 nL of chlorotrinmethylsilane in 10 nL of EtOAc
was stirred at r.t. for 24 h, then filtered through a
10 x 10 cmplug of silica gel, eluting with 400 nL of
Et 20. The filtrate was htrated, and 10 nL of
i | drops of trifluoroacetic
reghat r.t. for 30 mn
0 idd. The residue was
57 PCT/ US2005/ 023546
on, 65i col um,
in hexanes to

acid. This solution
and concentrated tdsp
purified by flash 94 WO 2006/ Q
chr omat ogr aphy" on a Bi ot age Hori
eluting with 15 CV of 10% aceton
provide 1.42 g (53% of the tj
spectrum (ESI) 516.2 ( :
58.00 (d, J=8.5 Hz, 1H), 7. : :
7.22-7.32 (m 4H), 7.07 (br d, A6.5 Hz, 2H), 5.18
(dd, J=6.5 Hz, 7.5 Hz, 1H), 4.67CFm 1H), 4.46 (dq, J=
6.5 Hz, 7.5 Hz, 1H), 4.17 (t, J=9 Hz, 1H), 5 4.11 (dd,

J=3 Hz o1 ) € 14 _Ehdo-33Bifldérombtil ) pRn iR 4 ekehy1- 37
n i o fonggt oo f it iy
d, J=7.5 Hz, 3H). Step B

(4R, 5R)-5-[ 2-i odo-5- (1 ri f | uorgnet h eny| ] - 4 - o
To  0°: sglrgavel 0 P 14 e oo GEor B AR B Gy preroidin?
one in 1(:fShf BMIFaNZ ¥llded-20 mg of sodium hydride. The mixture was stirred 10 min at 0°C; then

,.35) -3- hydr.oxy- 3- [ 2-i.0d0- 5-.(t 1 if | J o

o4 me o bGPy oo faody e BRUAR S b 6 e o°C, then
diluted Fith 10rek. pEByYcohd 1dmhwdvater. EE rhade e séippatel apfl the aqueous phase was

[ t.hium.h ide. . . ®fine, dried
extracteél V@@O}o% 51(]2]10 ée{%%gﬁgoﬁ“ll}% Igbgr}]blr%fl B‘h?%?: g‘g\%hse\ﬂler? w%ﬁl(rjécé .Q/‘ltg El_g Ierﬂj-of \ ;n: rie
over Nag8§D¢tang fonggiraiad; g gpsilug, Wag Pupeicd by g F‘g‘ﬂmﬁ%ﬁfﬁi’ URVRY S
Horizof! Q?Mycﬁiuﬁm,saﬁﬂ\%%iﬁpl 8Vt b O AB Ik @les, follotved by Mlinear gradient of

sol u

tion of sodiumsulfjte (3,7 added..to the
O B b € gk (i TR Sl s
spectrusBSH 400t (M- Uin &l NMRAS N Ha, G 3O B81902d.,d=3.0 Hat 15 7.77 (s, 1H), 7.58

he_ conpi. n ragt r k -

ors 3PS i B DO arodt s b el i, 42 o =10
1H), 4.08(d608.6 Hhd Heo bih), h68 (hdeedUs Fhyers were acidified

(pH < 1) with 6 NHCO and extracted wwth 4 x 10 nL of

Et OAc. The conbined Et OAc extracts were washed with

10 nL of brine, dried o&FAMBEE&A, and concentrat ed.

The residue was dissolved in 10 nL of toluene.

Di phenyl phosphoryl azi de MéD31 ) and 0.24 nL of

triethylam ne were added and (0 ie m xt ure was

stirred overnight at 100C,_ t heg coQl ed and

concentrated. The residb s purifrjed by flash

chr omat ogr aphy on a Bi gt age{Hor j¢zon,| 40S col um,

eluting with 1 CV dt;G% 'nx/\hﬁ nes, followed by

a linear gradient of EtOAc inlhexanes from5 to 100%

over 10 CV to provide 0.302 g (8¥% of the title

conmpound. Mass spectrum (ESI) 37221 (Mtl). 1H NWR (500

MHz, CDCl13): b 8.02 (d, J=8

FsC
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Hz, 1H), 7.61 (d, J=1.5 Hz, 1H), 7.32 (dd, J=2 Hz, 8

Hz, 1H), 6.16 (s, 1H), 5.39 (d, J=4 Hz, 1H), 3.76 25
wodope/ad#3sé Hz, 4.5 Hz, 1H), 1.62 (d, J=6 Hz, 3PET/US2005/023546

Anal ytical HPLC on Chiral pak AD 4.6 x 250 mm el uting

with 4% ethanol in heptane at 0.75 nL/min (tR=21.56

mn for RR tR=18.00 mn for S,S) showed 98%e.e.

EXAMPLE 96 30 95 WD 2006/ 014357 PCT/ US2005/ 023546 O

F3SC O N F3C/ CF3 (4R 5R)-3-[3

5- bis(trifluoronethyl)benzyII-S [2-i0do-5-(trifluoromne

t hyl henyl I -4- -
4R.5R LD y rmteh%/\!l]—S [5 —1sor§)r)c(>9 % % —mgthoxvgél 8r1§u01 omé%th)bm%envl—}vl]—
4-methv(—4,Ro§zBL&n-[220nbOdo 5-(trifluoromethyl)phenyl]-4-nethyl -

Followi%ﬁ’tﬁégr)éfelzﬁlomlekg;%ﬁb%d (ﬂ%ﬁAeMpLé' {“zu‘PJ M m% g‘%ded 20 rTg

m x ur é s st 10 m n
bis(trif@Bymdiiydhenz9id-5rg-iafo- iactﬁﬂlmr@(xqmlmhmﬂdrmthx}f 1)30@@@1@11-2 one and 17

mg of (ﬁ%@ﬂpﬁﬁzmgl ?ﬁﬁﬁyl)bﬁbﬁw%f&tg%& oiSthé fitleBrpBurd (D5%. Mass
h

spectrum S 20743 S M e e d B PR gtrlotfgwa%% FERMR (500

MHz, CD&$3)107. 8%V 8@ .ah,eU) . 33(d1B-8Hz, o), FROAEO (fﬁhbH)e%ﬁ&l qidd, 1=2.5 Hz,

1H), 6. 9év‘g$6nqlqg%%g§ :{)n%cgﬁl{grﬂt% g’t eé%%fﬁgﬂ)r eél die ‘Wa ped rhg% i) 86, 425, 421

(d, 16 H@urH)f 3. 26l(sby)f 3.4 ts, LY, 6 A (10g).4Hh§. 1® fm.&.58) 02 A2 98 (m, 1H), 1.24 (m,

550, 10005 SR 0 F N SRS P od "ot ai ent of BLORe in |

hexanes from2 to 100% over 10 CV to provide 0.121 g
(799% of the title conpemndapiees spectrum (ESI)
598.1 (M+l). 1H NMR (500 MHz, CDC13): S 8.00 (d, J=8.5
Hz, 1H), 7.77 (s, 1H), 7 15 (br s, 3H), 7.34 (dd,
J=1.5 Hz, 8 Hz, 1H), 5.38S ‘ 1H), 4.89 (d,
J=16 Hz, 1H), 4.31 (d, J=16 4.48 (dg, J=6

Hz, 4 Hz, 1H), 1.55 (d, EXAMPLE 97 MO
F3C O >0 N

FsC

FsC

CF3

(4R.5R)-3-[3.5-bis(trifluoromethylbenzyll-5-[4'-fluoro-5"-isopropyl-2'-methoxy-4-
(trifluoromethybiphenyl-2-y11-4-methyl-1,3-oxazolidin-2-one

Following the procedure described in EXAMPLE 81, 38.5 mg of (4R,5R)-3-[3,5-
bis(triﬂuoromethyl)benzyl]—5—[2—iodo—5-(triﬂuoromethyl)phenyl]-4—methy1—1,3—oxazolidin-2—one and 18

mg of (4-fluoro-5-isopropyl-2-methoxyphenyl)boronic acid (EXAMPLE 78) gave 27 mg of the title
compound (66%). Mass spectrum (ESI) 638.3 (M+1). "H NMR signals are doubled because of
atropoisomerism. 'H NMR (500 MHz, CDCI3): 8 7.55-7.80 (m, 5H), 7.29 (d, J=8 Hz, 1H), 7.00, 6.77 (d,
J=8.5 Hz, 1H), 6.68, 6.63 (d, I~12 Hz, 1H), 5.08, 5.04 (d, J~5 Hz, 1H), 4.81,4.75 (d, J=16 Hz, 1H),
4.26, 4.23 (d, 15.5 Hz, 1H), 3.75 (s, 2H), 3.50 (s, 1H), 3.43 (m, 0.5H), 3.12-3.24 (m, 1.5H), 1.24, 1.22 (d,
J~5 Hz, 3H), 1.17, 1.06 (d, J=7 Hz, 3H), 0.84, 0.70 (d, J=6 Hz, 3H).
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F3C 20 CF3 96 WO 2006/ 014357 PCT/ US2005/ 023546 (4R
5R) 3 [3 5 bis(trifluoronmeth 1)
W@ R2b06BE1§B7 - | sopropyl -2' - met hoxv-4- (trifl uor omerayiuskioph23s46
enyl -2-yll- 4-methyl -1, 3-oxazolidin-2-one Follow ng
t he procedure described in EXAMPLE 81, 41 ng of
(4R, 5R)-3-[3,5 5
bi s(trifluoronethyl)benzyl]-5-[2-iodo-5-(trifluorometh
yl) phenyl ] - 4- et hyl -1, 3- oxazol i di n-2-one and 17 ng of
(5-1sopropyl - 2- met hoxyphgAyiPlEamwoni ¢ aci d gave 39 ng
of the title conpound (95% . Mass spectrum (ESI)
620.4 (M+H). 1H NMWR signal s arg doubl ed because of
atropoi soneri sm 1H NVR {588 , CDC13): S 7.53-7.80
(m 5H), 7.33 (d, J=8 @ , 7121-7.29 (m 1H),
d, J=

7.00, 6.76 (d, J:Z.? ; 6.9} 6.86 (d, J= 8.5
Hz, 0.4H), 5.15, 5.187( VH), 4.80, 4.74

(d, J=16 Hz, 1H), 4.25, 4.21 1 16 Hz, 1H), 3.76
(s. 2H), 3.49 (s, 1H), 3.43 (m 0.@H), 3.18 (m 0.5H),
: BirfuBRomk af-Asme 3H), 0.78,

binstht Iprdpau6y1eNES-bydbhemzybhe 5- [ 4' - f 1 uoro-5' -i sopropyl -
2' -nmethoxv-4- (trifluoronmeth ly

* ) bi phenyl -2-yll-4-methyl -1 3-oxa i di n-2-one
Fol | owi ng the procedure descri beﬁn EXAVPLE 81, 38.5
ng of (4R 5R)-3-[3,5 20 N
bi s(trifluoronethyl)bg ]1-5-2-i m -(trifluorometh
yl ) phenyl ] - 4- net hyl - | plazoli di IN2- #re and 18 ng of
(4-f1uoro-5-isopriogyl - 2~met oxyphenyK) bor oni ¢ aci d
(EXAMPLE 78) gave 27 ng of g tdtl e Oconpound (66% .

. Mass spectrum (ESI) 638.3 (Mtl). 1H NMR signals are
doubl ed because of atropoisonerism 1H NVR (500 Mz,

FollowibbBE PYocedird/ ddsaibéd BOEXAMPRH)IS, Ste28, {8, g d-Bisblropylj-methoxy-4-
(triﬂuor?@iggngl')liﬁlpgeéylg—)%éar@fc%&?d(ng%’_l\/ggLEgS0, ?Eb@ &), pr486§% oé‘l 9471€g=11i—%gzyl-3-
propiond ELB-okizzolidifiR-one,%).02, g magneBi( ehloriss, (536l of gjpthyRrms, g 0.38 mL of
chloroté’xh% s’ﬂa%Q §ided16'.%254 écsé%é 6he RudEdmpotndl 2 Mhs2ébeétiim (BSD) 5 716.2 M-
OHD. TFLNMEI(00 131 LEJDés)ié%’(O&,( 2855, f‘[@,_&.?& (d f22 Pz, 980, o7 52 (. 41,
7.07 (br d, J=6.5 Hz, 2H), 5.18 (dd, J=6.5 Hz, 7.5 Hz, 1H), 4.67 (m, 1H), 4.46 (dq, J= 6.5 Hz, 7.5 Hz,
1H), 4.17 (t, =9 Hz, 1H), 4.11 (dd, J=3 Hz, 9 Hz, 1H), 3.97 (d, =8 Hz, 1H), 3.19 (dd, J=7 Hz, 13.5 Hz,
1H), 2.57 (dd, J=9.5 Hz, 13.5 Hz, 1H), 1.34 (d, J=7.5 Hz, 3H).

Step B: (48,58)-5-[2-iodo-5-(trifluoromethyl)phenyl]-4-methyl-1,3-oxazolidin-2-one

Following the procedure described in EXAMPLE 95, Step B, 0.214 g of (4R)-4-benzyl-3-{(2S,3R)-3-
hydroxy-3-[2-iodo-5-(trifluoromethyl)phenyl]-2-methylpropanoyl }-1,3-oxazolidin-2-one, 0.034 g of
lithium hydroxide, 0.16 mL of a 30% aqueous solution of hydrogen peroxide, 0.1 mL of
diphenylphosphoryl azide, and 0.072 mL of triethylamine provide 0.118 g (79%) of the title compound.
Mass spectrum (ESI) 372.1 (M+1). 1HNMR (500 MHz, CDCI3): & 8.02 (d, J=8 Hz, 1H), 7.61 (d,J=1.5
Hz, 1H), 7.32 (dd, J=2 Hz, 8 Hz, 1H), 6.16 (s, 1H), 5.39 (d, J=4 Hz, 1H), 3.76 (dq, J= 6 Hz, 4.5 Hz, 1H),
1.62 (d, J=6 Hz, 3H). Analytical HPLC on Chiralpak AD 4.6 x 250 mm, eluting with 4% ethanol in
heptane at 0.75 mL/min (fR=21.56 min for R,R; tR=18.00 min for S,S) showed 99% e.e.
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97 WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 99 F3C NH
O (4S

wo3ocH§3B87i odo-5-(tri fl uoronet hyl ) phenyl- 4- net RgTAS2®5/023546
xazolidin-2-one 5 Step A
(4R) - 4- benzyl - 3-{(2S, 3R) - 3- hydroxy-3-[2-i0do-5-(triflu
or onet hyl ) phenyl ] -2- net hyl pr opanoyl
}-1, 3-oxazolidin-2-one Ph N~\O F3C OH O 0 10
Fol | owi ng the procedure described in EXAVPLE 95, Step
A, 0.72 g of 5 -isopr OMAM'PLEEQ@OX)/-4-
(trifluoronethyl)biphenyl -2-car bal dehyde ( EXAMPLE 80,
Step A), 0.466 g of (4R)- 4 beEzyI

propi onyl -1, 3- oxazol i di A 0. 02 g of magnesium
chl ori de, 0.56 nL of tr Iamne and 0.38 nL of
chlorotrlrrethylsuqiq ey e g (52% of the

.55
title conpound. I\/Bss’3spectrum(E§*‘f 16.2 (M OH). 1H
NVR (500 MHz, CDC13): S 8.00 ;NJ=8.5 Hz, 1H), 7.76
(d, J=2 Hz, 1H), 7.22-7.32 (o 48, 15 7.07 (br d,
J=6.5 Hz, 2H), 5.18 (dd, J=6. , 7.5 Hz, 1H), 4.67
(m 1H), 4.46 (dq, J= 63:5Hz 9 Hz, 1H), 4.17 (t,
J=9 Hz, 1H), 4.11 (dd, 9 Hz, 1H), 3.97 (d, J=8
Hz, 1H), 3.19 (dd, J=7 Hz, 5<Hz, 1H), 2.57 (dd,
J=9.5 Hz, 13.5 Hz, 1H), 1.34 (d C#57-5 Hz, 3H). Step
B:
g4S 55) -
(45.55)-3-[35 biskts = SAE L ok
2-one descrl bed in EXAI\/PLE 95, Step B O 214 ¢ of
(4R) - 4- benzyl - 3-{ (2S, 3R) - 3-
Followily fhe 9iaéed%rre£ destrtde IrEEXAMlPLElQGIOJthgI‘Qﬂ(A)Sﬁ&-lﬁy{Q-]iOdB -Sret hyl p

(tnfluorﬂ?gtﬁgl%%aﬁyl]‘]% mfgiyﬁfgl If(gzlg % (%oo%g u2é’a 6n %o 1§fhgdr1cfet Qldl'j.% mg of 3,5-

bis(triflinycihety@ibepail brodke, prévided LI5S0 E (Sﬂ Tond itiyel tp]q@glpm)myz | Migss isppstrum (ESI)

598.1 (réh-P') QA0NRNG 6o Mtz EhEk i %lsau (Ag=R5 0w, te), 0.7115119), (739%rs 3H), 7.34
the title conpound. 25 Mass spectrum SE )
(dd, J—l(mz,)s Hz HEINVR6(§064 HFlle)daﬁﬁ@i) =181, ). 4! (& Lelﬁiiz 1), 448 (da,
_ 1 6154 &, 1=b3LHR 3Hb; 7.32 (dd, J=2 Hz, 8 Hz,
1= Hzijﬁl)&{,z’ g?’l%%@, 1H), 5.?5 (d, J=4 H, 1H), 3.76 (dq, J=
6 Hz, 4.5 Hz, 1H), 1.62 (d, J=6 Hz, 3H). Analytical
HPLC on Chiral pak AD 4. BXAMBE 10n eluting with 4%
ethanol in heptane at 0.75 niL/mn (tR=21.56 mn for
R R tR=18.00 nmin for S, §gghoved 99%e.e. 98

F3C

CF3

(4S.55)-3-[3.5-bis(trifluoromethyl)benzyll-5-[5'-isopropyl-2'-methoxy-4-( trifluoromethyDbiphenyl-2-y1]-

4-methyl-1.3-oxazolidin-2-one
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WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 100 I O F3C
/I N F3BC CF3 5 (4S 5S5)-3-[3 5-bis(trifluoroneth
waphwsrwaydsy - S-[ 2-i odo-5-(trifluorometh PCT/US2005/023546

phenyl | - 4- et hyl -1, 3-oxazol i di n- 2-one Fol |l ow ng the
procedure described in EXAMPLE 96, 0.108 g of
(4S, 5S) - 5-[ 2-i odo- 5-
(trifluoromethyl)phenyl]-4-nethyl-1, 3-oxazol i di n-2-one
, 23 ng of sodium hydride, and 107 ng of 3,5- 10

Followih] a{etpfdcfedhu@ﬂ&eiesehyﬂ FhaneyE mrmmgief @5, sy)wlg;ds 0.151

B NI T E i TR

mg of (3-dbprofylZ7méthoxyphiny)dar&Be {dd gaze 3B of The Bide ccﬁrdpzb,undl ©5%85. Mass

spectruip Sl§ f% Iﬂ:li) 115%\@\9%%% igédggbieél Cause oi?a?roé&lf_?zxfgen}rﬁ HE NMR (500
MHz, C;%Z@ i@é‘%&ﬁ) (my ), Z.3g4d, T 15, 7 mﬂd}l 1852 7- %% 6 Qg{-:z 5 Hz,
1H), 6@ %I86gc§@—§%3[{z ()éﬁ) %51)5 §Id(% J 45Hz 1H), 4.80, 4.74 (d J_16 Hz, 1H) 425,421

b i fl % ¥ nE§ ?
(. 16K B VBB B et R o S 325 B 024 o,
3H), 1.76 e BhAY,0:78, 86Dy ral.5 Bi,312H.0ne 99 WO 2006/ 014357
PCT/ US2005/ 023546 Fol | owi ng the procedure descri bed
in EXAMPLE 81, 40 ng of (4S,5S)-3-[3,5-
bis(trifluoronethyl)benzyl] 5-12-io0do-5-(trifluoroneth

yl ) phenyl]-4-nethyl-1,3 Id4 gjon- 2-one and 17 ngy of
(5-1sopropyl - 2- nethoxyp ]ﬁboronlc acid gave 39 ng
of the title conpound (959 Nhss Efectrun1(ESI)
620.4 (M+1l). 1H NWR sign , ed because of
atropoi sonmerism 1H NWR (500 5 ; CI£13) 6
7.53-7.80 (m 5H), 7.33A% S HZ , 7.21-7.29 (m
1H), 7.00, 6.76 (d, J=2

(4R.5R)-5-[4'-fluoro-5'-isopropyl-2-methoxy-4-(trifluoromethyl)biphenyl-2-y11-4-methyl-1,3-oxazolidin-

2-one

Following the procedure described in EXAMPLE 81, 240 mg of (4R,5R)-5-[2-iodo-5-
(trifluoromethyl)phenyl]-4-methyl-1,3-oxazolidin-2-one and 171 mg of (4-fluoro-5-isopropyl-2-
methoxyphenyl)boronic acid (EXAMPLE 78) gave 241 mg of the title compound (91%). Mass spectrum
(ESD) 412.3 (M+1). 1H NMR signals are doubled because of atropoisomerism. 1H NMR (500 MHz,
CDCI3): 8 7.79, 7.77 (s, 1H), 7.64, 7.62 (dd, J~2.5 Hz, 8 Hz, 1H), 7.32, 7.31 (d, J~8 Hz, 1H), 7.00, 6.95
(d, J=8.5 Hz, 1H), 6.70, 6.67 (d, J= 12 Hz, 1H), 6.47, 6.43 (s, 1H), 5.08, 5.04 (d, J=5 Hz, 0.1H), 3.68-
3.80 (m, 3.5H), 3.53 (m, 0.5H), 3.21 (m, 1H), 1.19-1.30 (m, 6H), 0.95, 0.77 (d, J=6 Hz, 3H).

Following the procedures outlined in EXAMPLE 96 the compounds listed in Table 4 were prepared from

(4R,5R)-5-[4'-fluoro-5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-y1}-4-methyl-1,3-oxazolidin-

2-one:
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1H), 6.91, 6.86 (d, J= 8.5 Hz, 0.4H), 5.15, 5.10 (d,
J=4.5 Hz, 1H), 4.80, 4.74 (d, J=16 Hz, 1H), 4.25, 4.21
wOdpoeh43dz, 1H), 3.76 (s, 2H), 3.49 (s, 1H), 3PaBUSM05/023546
0.4H), 3.18 (m 0.5H), 2.77-2.98 (m 1H), 1.24 (m

3H, 1.16 (m 3H), 0.78, 0.61 (d, J=6.5 Hz, 3 Hz). 10
EXAVPLE 102 MeOF F3C OO NH 15 (4R
5R)-5-14"-fluoro-5"-i sopropyl -2'-met hoxy-4-(trifluorom
eth 1~)bi phenyl -2-vll-4-nmethyl -1, 3-oxazolidin- 2-one

Fol | ow ng the procedure desgjised i n EXAMPLE 81, 240

nmg of (4R 5R)-5-[2-i odo-5-
(trifluoromethyl)phenyl]-4-nmethyl -1, 3 oxazol i di n- 2- one
and 171 ng of (4-fl uoro-\a—i opr opyl F

met hoxyphenyl ) boroni ¢ ac O(E ANRL
the title conpound (91% . Mas

(Mt1). 1H NWMR signals dotbke
atropoi someri sm 1H NVR 1I 13): S 7.79,
7.77 (s, 1H), 764 O.2.5 Hz, 8 Hz, 1H),
7.32, 7.31 (d, SFely 6095 (d, J=8.5 Hz,
1H), 6.70, 6.67 (d J= 5 6.47, 6.43 (s, 1H),
5.08, 5.04 (d, J=5 Hz, O0.1Hy, 3% 3.80 (m 3.5H),
3.53 (m 0.5H), 3.21 (m 1H), 1.30 (m 6H), 0.95,

78) gave 241 ng of
ctrum 20 (ESI) 412.3

0. 77 (0,J=6 Hz,3H. 25 Foltowng the¢ procedures
out | i nedEkRN?E@\/PLE 96 the gompounds ||i stedMP Ratrap)| o 4
wer e |prepare rom (M+1)
(4R, 9R)-5-T4" -TTuorqg-5"-1 sopropyl 2" -ret hoxy-4-(trifflu
or ongt hyl ) bi phenyl - 3 oxazol i di n-
2-ong: 100 WD 2006/ 2354620.Fabl e 4
MO H F3C®B0 NR E R (M+1) 520, 3
104 520.3
105 520.3
538.4
106
107 ) 51604
diastereomer A
O
108 , 516.4
diastereomer B
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15

103 F 104 520.3 F 105 520.3 538.4 106 F 107 O)--

di astereoner A 516.4 108 516.4 diastereoner B 101 WO
waQos/0@434357 PCT/ US2005/ 023546 109 N OX/ 503. BCTIUS203023546

N 571.4 EXAMPLE 111 M MeO ao eO/ OF3C\ - F3C HN N

NN HNI CF3 HCF3 C O 5 CF3 Et3N CF3  ((4R

5S)-4-[3
5-bis(trifluoromethyl)phenyll-1-{[5"-isopropyl-2"-meth
oxy- 4-
— /
VLLL
109 N
N/ 503.3
Cl
N\
110 N
N/ 571.4
Cl
EXAMPLE 111

MeO ‘ @\O>=N_EN MeO O

HN N
:‘—__-—N=<
HoN CF3 N CF3
‘ \ H
ci G
CFj EtsN CF3

((4R,55)-4-[3.5-bis(trifluoromethyl)phenyl]-1-{[5'-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-ylimethyl }-5-methylimidazolidin-2-ylidene)cyanamide.

To a solution of (lR,ZS)-1-[3,5-bis(tn'ﬂuoromethyl)phenyl]-Nz-{ [5'-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-yl]methyl }propane-1,2-diamine (25.1 mg, 0.0424 mmol) in
dichloroethane (1.5 mL) was added triethylamine (15uL, 0.105 mmol) and diphenyl
cyanocarbonimidate (13 mg, 0.053 mmol). The reaction was heated at 60°C overnight, cooled to

room temperature, filtered, and loaded directly onto a silica gel column for purification by flash
chromatography with 10 to 40% EtOAc/hexanes to afford 21.6 mg (79%) of ((4R,55)-4-[3,5-
bis(trifluoromethyl)phenyl]-1-{[5'-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-
yl]methyl }-5-methylimidazolidin-2-ylidene)cyanamide. Ry = 0.20 (25% EtOAc/hexanes).
LCMS = 643.3 (M+1)". '"H NMR (CgDs, 500 MHz; atropisomers present, doubling of some
peaks) § 6.53-8.83 (m, 10H), 3.61-4.91 (m, 3H), 3.28-2.70 (m, 5H), 1.14-1.25 (m, 6H), -0.39-
-0.26 (m, 3H).
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(trifluoromethyl)bi phenyyl -2-yl I et hyl
}-5-nmet hylim dazolidin-2-ylidene)cyanam de. To a
weabosto1e37 of PCT/US2005/023546
(1R 2S)-1-[3,5-bis(trifluoronethyl)phenyl]-N2-{
[5" -isopropyl-2"-methoxy-4- 10
(trifluoronethyl)biphenyl-2-yl]nmethyl}propane-
1,2-diamne (25.1 ng, 0.0424 nmol) in dichloroethane
(1.5 nL) was added triethylamne (151tL, 0.105 mmol)
and di phenyl cyanocarboni m date (13 ng, 0.053 nmol).
The reaction was heated at 60C overnight, cooled to
WE CLAIYom t enperature, filtered, and | oaded directly onto a
silica gel Aeehpbind hkin (%Qt&ﬂnﬁlia T bi Ophabryackhtieslly acceptable salt thereof,
chromat ography with 10 to 40% Et OAc/ hexanes to afford
whereinp1 6 ng (79% of ((4R 59)-4- [3 5 15
bi s(trifluoronethyl)phenyl]-
[5' -isopropyl -2'-nmet hoxyt 4- (t ri fl uor onmet hyl ) bi phenyl -
- yl]nethyl}-5-nmethyl h@‘n azolLi din-2-yli dene) cyanam de.
Rf = 0.20 (25% Et OAc/ heZangsy X LCVMS = 643.3 (M+l) +.
1H NVMR (C6D6, 500 MHz; atr api séner s present, doubling
of some peaks) 6 6.53- 8"‘8§(—n§3 “MdH) . 3.61-4.91 (m
3H), 3.28-2.70 (m 5H), 1.144 25m6H) -0. 39-
-0.26 (m 3H). 102 WD 2006/ 14@57 PCT/ US2005/ 023546
5 WE CLAIM 1. A conpound havinde Fornula le, or a
pharmaceutically acceptable salt thereof, wherein B
(R) 2Cx,is Miotted frott the grSup cdilsistiip dR20-, NH-¢-N(X 1 iGsakel)-cnt edH2)-;
fromthe group consisting of -0-, -NH,
-N(d - C5al kyl )- and - (CH2) - Zis selected fromthe
gr oupZdoseicist frog thf grow copyisting of SYEPR-- S angd CRNRRY)-» wherein
i f 2] éiﬁalstﬁﬁte@fmthl 11
RYis se 380 Bt T olgeoB g H, NP and {1 CHUEHRpERE) S
10  halogend- 11 10 hal ogens; Each R is independently selected
fromthe group consisting of H and CHS B is selected

I Lgms %3:2‘?}?:@ {}rl epgn%glf’t y sekﬁt?%]?rompl!xe grgup congisting of ﬁl nd %H has

B is selected from the group consisting of Al and A2, wherein Al has the structure:

15
| b
-~ (R7)q
a, o
(R%)pr P
555 >
R\ is selected from the group consisting of H, -C1-C5 alkyl, and ~(C(R)2)nA2, wherein
-C1-C5 alkyl is optionally substituted with 1-11 halogens;

20

R2 is selected from the group consisting of H, -C1-Cs alkyl, A1, and (CR)2)nAZ,
wherein -C1-Csalkyl is optionally substituted with 1-11 halogens;

Wherein one of B and R2 is Al; and one of B, R1, and R2 is A2 or (C(R)2)pA?; so

25  that the compound of Formula Ie comprises one group Al and one group AZ;
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Ra)P Rl is selected fromthe group consisting of H,
-A-C5 alkyl, and -(C(R) 2)nA2, wherein -Cl1-C5 alkyl
woompisxsnal |y substituted with 1-11 hal ogens; PRO/UR205823546

sel ected fromthe group consisting of H -d-C5 al kyl,

Al, and -(C(R) 2)nA2, wherein -d-C5alkyl is

optionally substituted with 1-11 hal ogens; Werein one

of Band R2 is Al; and one of B, R, and R2 is A2 or

-(C(R) 2)nA2; so 25 that the conpound of Formula |le

conpri,ses._pne. gro Al and.. i i rein A2

Sone D TSe B8 G RIAIE IR0, Gnad] Mo e
is optiongHp sHpsEBiEe Mith il R ubTitSRROHPS MASPAREFLlY plecty %g}?‘ PRy 1A AR
and -CNWRBE:8In NCAZ alik§l 19BN B sustidusdaistiitt LB dalogdnt;h 1- 2

substituent groups independently selected from

hal ogen, -Cl1-C4 alkyl, and -CN, wherein -Cl-C4 al kyl

i s opEadrR# ib indspehdnily stletbdviicnhthd g@up adnsigersef -61-a elkylRend

1S, 1N e l.y S t : the .consi sting of
hal"gen’-‘%1‘“’??%?(231’%ﬁﬂ’gﬁ%"p%ﬁ!&aﬁ@gsg%f’&‘&ﬁgﬁe?% B Al Ryl i <

optionally substituted with 1-3 hal ogens; Each Rb is

| ndependety ilé%hdéll?eln&fhtt@ detédt@Mdoithe @m}d RoGBtsd Sitd1Ng -0f-C4 alkyl, and

a, F -Ci1- al kyl , ~an - -C4 al kyl , erein .
0Cy-CidkigmarRy sad et 2-Gh R o5 cstgpy SRR i 15

subst ity . Wi th 1-5 F 10 nisOorl; p is an integer

fromO0-2; and q is_an_ integer fromO-3. 2. The

conpoBritRignteesr Fiom 02 282 ected fromthe group

consi gti¢ AgnREer@@mMM™INds 15 having Fornula If, 1g, and

I h, or a pharmaceutically acceptable salt thereof:

(RA)p ~RP)gi (R2CN-Z-X HCC- H RL A2 If A2

(R) 2C2NZ x Thelcq@apupdl of Claim 1, selected from the group consisting of compounds

having Formula If, Ig, and Ih, or a pharmaceutically acceptable salt thereof:

X
| /—(Ra)p
b '_\
(R%)qu _ c
(R)Q \N/Z\X
\ /
H~C-—<IJ—H
o

, and
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R/ \'1 ~Rb)g (Ra)p Ig, and 20 104 WO 2006/ 014357
PCT/ US2005/ 023546 (Ra)P (Rb)gq cR)2CN, Z A2(C(R) 2) n- ~~
woCedd/01435R2 1 h , wherein R1L and R2 are each PCT/US2005/023546

i ndependently selected fromthe group consisting of H

and -A-CS alkyl, wherein -A-C5 alkyl is optionally

substituted with 1-11 halogens. 5 3. The conpound of

Caim2 having Formula If, Ig, or Ih, or a

pharmaceutically acceptable salt thereof, wherein A2

Is selected fromthe gro onsi sting of phenyl,

cycl ohexyl, and pyridyl, @ A2 is optionally

substituted with ]-2 uent groups independently

sel ected from haffolgan,_J- CH8 - CF3, 10 and -CN; Each Ra

i s independently sel ect 46 \rgm f he group consi sting of

-CF3 and d; Each Rb is ind’%pe ently selected from

the group consistingAdcrRGEG3Caltkyl, -OCH3, and F;

Rl and R2 are each independgntigg sel ected fromthe

group consisting of Hand -CzC2 15 alkyl; Xis

sel ected fromthe group consisting W - NH,

-N(CH3)-, and -CH2- ; Z is selected fromthe group

consi sfi.n f -C(=0) - - - s LT i -Ci-

ot 00 R HERE e phd ey Sl g BfYtne G ¥chbling of fand C1.C5
alkyl, witreiinn§ 8-Ch alki g otionaiiy sabtitutedowitly1-hhhzlpgeaeut i cal | y

accept abl e

3. The compound of Claim 2 having Formula If, Ig, or Ih, or a pharmaceutically
acceptable salt thereof, wherein

A2 is selected from the group consisting of phenyl, cyclohexyl, and pyridyl, wherein A2
is optionally substituted with 1-2 substituent groups independently selected from halogen, -CH3 -CF3
and -CN;

Each R is independently selected from the group consisting of -CF3 and ClI;

Each Rbis independently selected from the group consisting of -C1-C3 alkyl, -OCH3,
and F;

R1 and R2 are each independently selected from the group consisting of H and -C1-C2
alkyl;

X is selected from the group consisting of -O-, -NH-, -N(CH3)-, and -CH2- ;

7 is selected from the group consisting of -C(=0)- , -S(0)2-, and -C(=N-CN)-;

nisOorl;

pis1; and

qis2or3.

4, The compound of Claim 3 having Formula Ii, or a pharmaceutically acceptable

salt thereof, wherein:
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salt thereof, wherein: 105 WO 2006/ 014357
PCT/ US2005/ 023546 (Rb)g R NR O (Rc)t i R7 is
weoeebwmied7f rom t he group consisting of O and PCE®S200R023546
is selected fromthe group consisting of hal ogen, -CH3
-CF3, and -CN;, and 5t is an integer fromO0-2. 5. The
conpound of Caim3 having Fornmula |j, or a
pharmaceutically acceptable acceptable salt thereof,
wherein: (Re)t O/UNR bX\ \ / RT (R)glj 10 R7 is
selected fromthe group consi s(gb)ng of d and -CF3 ; Rc
is selected fromthe group 8ting of hal ogen, -CH3
-CF3, and -CN;, and t i 1 eger fromO0-2. 15 6.
The use of the conpoun m1l or a
pharmaceutically accep e salt thereof for the
manuf act ure of a nmeg7cane for raising HDL-C in a
patient in need of suchgtreatnent. 106 WD 2006/ 014357
PCT/ US2005/ 023546 7. Thelusg—Bf the conmpound of Claim
1 or a pharmaceutically a table salt thereof for
t he manufacture of a nedica for the treatnent of
at heroscl erosi s. 7~ )
t

R7 is selected from the group consisting of Cl and -CF3,
RC is selected from the group consisting of halogen, -CH3 -CF3 and -CN; and

tis an integer from 0-2.

5. The compound of Claim 3 having Formula Ij, or a pharmaceutically acceptable

acceptable salt thereof, wherein:

(R

(R%)q

R7 is selected from the group consisting of Cl and -CF3,
RC is selected from the group consisting of halogen, -CH3 -CF3 and -CN; and

t is an integer from 0-2.

6. The use of the compound of Claim 1 or a pharmaceutically acceptable salt

thereof for the manufacture of a medicament for raising HDL-C in a patient in need of such treatment.
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8. A nethod of raising HDL-C in a patient in need of

treatnent conprising the admnistration of a
woheveapesti cal |y effective anount of the conporad/usto0s/023546

Caim1, or a pharnaceutically 5 acceptable salt

thereof, to said patient. 9. A pharnmaceutica

conposition conprising the conpound of Claiml1, or a

pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier. 10 10. The

compoyind  ofhd@ofInd coifiuRE b aiil P8R o fh@rofdobil Uy ceptable salt
conpounds, or a pharnaceutically ac ept?ble sal t

thereof foh e apnufagipg of pmedipanpent fog the treptmetHEAFEIONG EFPEIC \  CE3

F3C CF3 Meo MeQ F3C/ F3CON.N.O%CP%¥ Meo. Meo . . th
F3C F8C Oz22nqthqd fraigmg RPLE i paigges! et copppising the
adminisi¥¥d ol Q05 (HRAfehiéalREH LS008 28 fhd Gompda@ MeQai3C dr 3 Ghdrmaceutically

acceptable salt thereof, to said patient.

9. A pharmaceutical composition comprising the compound of Claim 1, or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

10. The compound of Claim 3, selected from the following compounds, or a

pharmaceutically acceptable salt thereof:

MeO O MeO O
E.C O )O]\
F3C 3
B B
F3C b\ca

FsC ,
CFj
MeO MeO O
-
FsC N

O%(N O§g
0

MeO O MeO
FsC O FiC O

o) HN
CFg CF3
FsC FsC



O::~(NOAHNN HN/ Cd, MOMOFC F3CO ,N NOO

N ~-NCF3 F3C MO MO F3C/ NF3C/ N\\ / \ p_(
wW@@hB/0105v\ O O ~ F3C MO MeO F3C F3C N O NPCOUS20Q5623546

, 108 WD 2006/ 014357 PCT/ US2005/ 023546 MO | O F3C O

NF3CIIl FF MOF M0 F3C F3C p~N O=~ N

MeO O
F3C
N
O\V\
HN*Z(

°~
N

/

FsC

=
@©
‘&O

N

e

MeO
FsC O

)

1

oz

FsC

<
Ong

-

MeO O
F3C
N
OY
HN—\<
cl,
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OHNCF3 CF3 CF3 F3C MO F MO F3C F3C pNp\ NO

OS\SNCF3 CF3 F3CCF3 O/ OF O Cd F3C~O NNO
w63m®6/01438F3 CF3 F3C 109 WO 2006/ 014357 PCT/US2005/023546

PCT/ US2005/ 023546 MeO F3C/ O 7--O0O0 N F3C N F3C

F3SC 4 CF3 CF3 MeOF MO F3C O-OF3C O-0O

O=_N N
e o
o) HN CF4
CFs
CFs
FaC

F3C
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NN F3C4 FBCCF3 CF3 , and MO F3BC N N= N~ H CF3
CF3 11. The conpound of Claim3, or a

woheoeraexsat i cal |y acceptable salt thereof: MECEIS2R5/023546
5 Wierein Ris selected fromthe group consisting of
110 WD 2006/ 014357 PCT/ US2005/ 023546 X. CF3 OBr e N
OO OONCF3 OssrNcl OOXNF3C ON

FaC
e " CF
3 >
MeO F MeO
)
FsC O O\FO F3C O O o
<N N
Fgcd FsC
CF3 CF3 , and

CFs

11. The compound of Claim 3, or a pharmaceutically acceptable salt thereof:

MeO O

Wherein R is selected from the group consisting of

FsC
R
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-O s NOCF3 1 111 WD 2006/ 014357 PCT/ US2005/ 023546

NC OO NO OON Op\ N Np N, CF3 OOCF3
we0w/0CkE37 N p0 / CF3 112 WO 2006/ 014357 PCT/US2005/023546

PCT/ US2005/ 023546 X/ \N ONMH

"
04/\0
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NH NN H G N OH N
NCF3 OH1/ NN OH
wOCT6s2B05/ 023546 N pN

OH1 NO- N H1Tf CF3
13 WD 2006/ 014357
N 3 N BGEB/US2005/023546

N\
N
@)

z\l@

b
N —
| 02\0 \ N
R
N
Og\o
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o"j,"70g CF3 NCF3 OCF3 NOOOF NOO/ F N
c Op/ C , and 114 WO 2006/ 014357
WOCTIeWs2B05/ 023546 sN Cl O Cl 12. The conmpouRdTmi2005/023546
Claim3, or a pharnmaceutically acceptable salt
thereof: MO F3C NR O.( \O 5 wherein Ris
selected fromthe group consisting of F~ CI NC and
115 WD 2006/ 014357 PCT/ US2005/ 023546 13. The conpound
of Claim3, or a pharmaceutically acceptable salt
thereof : 5

N
\
H -
Ny
-
0 ﬁ |
5
N
=)
H .
J‘J-"I\“l Cl
oAy
H 2
“N
Cl
Oé/\N
H H
Y
N
O%N
H CF3 |
J\J'Jl:l
CF,
o¢/\N
H 2
e
i N
O —~3
N
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MO F F3C >0 NR wherein Ris selected fromthe
group consisting of F Q-~ 116 WD 2006/ 014357

wWOCTels2B05/ 023546 N~ and CI N C 117 PCT/US2005/023546
J}J:Iu
N
N
=
O™ N
|
CF3
"N CFs
OAO
CF3
s CF4
OAO
CF3
\
e
oo ”'QF
\ s
Jf[’\l :
Ao~ s
N\
SN cl
o
Cl , and
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SN Cl

12. The compound of Claim 3, or a pharmaceutically acceptable salt thereof:

MeO l

Cl

,and
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/
< > “‘%,<
13. The compound of Claim 3, or a pharmaceutically acceptable salt thereof:

MeO ! F

wherein R is selected from the group consisting of

e

T

VN
S~/

K

W\

\_%
/
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Cl
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