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In humans, CETP plays avole in reverse cholesterol transport, the process whereby
cholesterol is returned to the liver from peripheral tissues. Intriguingly; many animals do not possess
CETP, including animals that have high HDL levels and are known to be resistant to coronary heart

discase, such as rodents (see Guyard-Dangremont, V., et. al., (1998) Phospholipid and cholesteryl estex

transfer activities in plasma from 14 vertebrate species. Relation to atherogenesis suscepnbility, Comp,
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inhibit CETP are being investigated at several 20
pharmaceuti cal conmpanies or are in clinical trials. No
CETP inhibitors are currently being marketed. New
conpounds are needed so that one or nore
pharmaceuti cal conmpounds can be found that are safe
and effective. The conpounds descri bed herein are very
potent CETP inhibitors. 25 2 WD 2011(/ (111357 PCT/ 11S2
11115 /0.2 3 54 6 SUMVARY OF THE INVENTION In a
first aspect, there is provided a conpound having
Formula le, or a pharmaceutically



acceptable salt thereof, wherein B (R2C. NZ X HC
-C HI'l R R le Xis selected fromthe group
weonwipeti3Ay of -0-, -NH, -N(d-C5al kyl)- and -( o
Zis selected fromthe group consisting of -C(= -/,LSZ(""/"B”(’
-S(02-, and -C(=N-R9)-, wherein R9 is selected from

the group consisting of H -CN, and d -CSallyl

optionally substituted with 1-11 hal ogens; Each Ris

i ndependently selected fromthe group consisting of H

SUMMANY o3 BveRTigtect ed fromthe group consisting of
Al and A2, wherein Al has the structure: \ \ ~ (Rb)qg
A

(Ra) gl is selected fromthe group consisting of H, .
-a - TSkappect-Anfge s ew#é)ﬂﬁwwﬁé@éﬂ&m&iwramkwaceuﬂcaﬂy
adcSptatfle banBdrbof, WhpGh i tuted with 1-11 hal ogens; R2 is
sel ected fromthe group consisting of H -d-CS al kyl,
A, and -(C(R)2)nA2, wherein -d-CSal kyl is
optionally substituted w t'?h 1- 11 hal ogens; Werein one
of Band R2 is Al; and(%gge of B..RI, and R2 is A2 or
[

-(C(R) 2)nA2; so that ch{ppgugéj of Fornmula le
conpri ses one group Al and ope group A2; 3 WD 2110 6/0

1 4 35 7 PCT/US2005/ 023586—82~1G—slel ected from the
group consisting of phenyl, dyplbgexyl, and pyridyl,
wherein A2 is optionally suli$tilButed with 1-2
substituent groups independentl e sel ected from

hal ogen, -d-C4 alkyl, and -CN, wherein -Cl-C4 al kyl

i's optX enéldcied Helshd fohs Godidifle br D NNRIKNS: R E3R MR (oo

i s independently seléergtlzdoﬁ%lﬁf’taﬁe%gr oub%géhgggﬁﬁgmo (CH2)-

-0 -C3 alkyl and hal ogen, wherein -0 -C3 alkyl is

opt i orfalsl sylestadfbintihtl @eupbdiBisting oA QL NK(0FAGHd BQ(Afﬁ-RS’)-, wherein
o

RY is sdUfRRY @A{ég@ﬁ{@iﬁ%&g SeH 9&&4‘%@[&%@? opEvasbeuted with 1-11

halogena] kyl -and -0Cl-C4 al kyl are optionally substituted
with 1-5 F;

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:

N b
- (R

(,Ra)p“T P

s .

Rl is selected from the group consisting of H, -C1-Cs alkyl, and -(C(R)2)nA2, wherein
-C1-Csalkyl is optionally substituted with 1-11 halogens;

R2 is selected from the group consisting of H, -C1-Csalkyl, AL, and (C(R)2)pA2,
wherein -C]-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)pAZ; so

that the compound of Formula le comprises one group Al and one group AZ;
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10 nisOorl; pis an integer fromO0-2; and q is an

integer fromO0-3. hi a second aspect, there is
wonrewi/desst he use of the conmpound as defi ned abo%%ﬁﬂkﬂ&hHQqu

pharmaceutically acceptable salt thereof for the '

manuf acture of a nmedicanent for raising HOL-C in a

patient in need of such treatnent. In a third aspect,

there is provided the use of the conpound as defined

above or a pharnaceutically accept abl e salt thereof

for tRhe mapuf qofarmmcmmm for the treatnent 9
~_ of ather osc e T8 the group qogsstilg of Phewtl, cyclpbpyljagd pyridyl, wherein A
is optionpllpinbgidy Wﬂal-ﬂfﬁemqmw@wmcndmﬂy sdeqied Sompalbpm, -C1-Cq alkyl,

and -CNCORReH nd]*'@:@ A8 Héﬁﬁoﬁ@ﬁvﬁb&gu@d Rﬁﬂ MRS Léeng al | y

acceptabl e salt thereo rmace cal
acceptabl e carrier. Conpounds haV|ng For mul a I

i ncl an@@bﬁﬁ@SﬁéﬁﬂﬁﬁJlé&hﬁw Pgeagblﬁlg)ﬁﬁéifséngotﬁf £D@3 a1yl and
rtozen SRR TEE Cadlhy Poolot siomc e Siesbs 1 1
In the conpounds of Formula I, Y. is selected from

R2
C( %c]ﬁ%ﬁ is C.é%ﬁEﬁcf tly se:fecée(yi tlf aggg?g&p%dqng{sglg %fo C(‘leFd -C1-Cq alkyl, and

-OCI-C##I@#u Wl(?(@*(D)'C;I"Cc@ l@) 2ud -Of11eC4 TkpirRtionalhauteiimicBNithd -5 F;
seleggﬁgi { gmthe group consisting of H -CN and
I ‘optionally substituted with 1-11 hal ogens;

Each W@ﬂaﬁlnﬁﬁ@ﬁénm@ﬁk&miselected fromthe group

consgikuﬁgng%mhhnng% C5 alkyl, and i hal ogen, wherein
iI's optionally substltuted wth 1-11

hal ogens; B is selected fromthe group consisting of
B a RBchdAZpechkiRfeh Prodlded 88 ubd6T (B4 dopotii®is defided 2B R al

11. . .
pharmaceutically acceptable salt thereof for the manufacture of a medicament for raising HDL-C

in a patient in need of such treatment.

In a third aspect, there is provided the use of the compound as defined above or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the treatment
of atherosclerosis.
In a fourth aspect, there is provided a pharmaceutical composition comprising the
compound as defined above or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

Compounds having Formula 1, including pharmaceutically acceptable salts of the

compounds, may be CETP inhibitors, having the utilities described below:
| B

R}C. _Z.
(R)2 b{ z

In the compounds of Formula I,

Y. is selected from -C(=0)- and -(CRR1)-;

3a
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RI and R6 are each independently selected fromH,

-G -C5 alkyl, halogen, and -(C(R) 2)nA2, wherein
-Cl-C5 alkyl is optionally substituted with 1-11

hal ogens; R2 is selected fromthe group consisting of
H - 0% Gxedloled lfsorha)-o y- nA2,
wherein -d -C5 al kyl ?Epoptloggﬁﬁy)su%s g%%%d Mﬁth
1-11 hal ogens; 3b WO 2006/014357 PCT/U82005/023546

Wh a r eiZnseplectod fBmaaE-=-032, -SGD) —@?ﬁ?ﬁfwl@reuﬂw 1s%glected from the
a e Conpoun
T M TR A R e

is selected fromthe .group consisting of: 5 (a) an

ar omatgag i and na
Y nRCg‘Q P BB St ST HBATRY ko SR P b CCh allor, and

ha“’ge“c‘%%‘&r fey1Csalliyd is apfipeily sabpstitwerhivity 140 bplogaes  1- 2

doubl e bonds; (c) a 5-6-nmenbered heterocyclic ring

having 1-4 het er oat oms i ndependently selected fromN,

S, 0, Biigelepie®from thgetoepednsistig of &l a6 AL Mbeiesi Abhds-tBe structure:

doubl e bonds and a carbonyl 10 group, wherein the

poi nt of attachment of A3 tg.the pRenyl ring to which

A3 is attached is a carbo at nd (d) a

benzohet erocyclic rldﬁlggnpr|3| g a phenyl ring fused

to a 5-6-nenbered heterocycle® ng having 1-2 ‘

het er oat ons i ndependently se ecteﬁrfron10 N, and S,

and optionally al so having 1-2 doubl’'e bonds (in

addit| qn 3{ d.he dPuq e bond of the fused phenyl ring)

wher eily n JBF FACh didependentiy selested fromdl, -A3-Gsnlkydchalogen, and
-<C(R)2hhénwhemnm@1t@5 Ayl efophAdndlly A64AREEHith 3.1 LRERRD, At om

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

aronatlc ring selected from phenyl and naphthyl (b) a

phelny;lé IEF r@ecmdsfwnt}m gm@canﬂatiﬁgaﬁeﬂ -OPQ0s an@naslb&‘en,Al and
- Q | C on 1Ses 1-
(C(R)z)ggubge b%]ngé ©) @Hgmaﬁg 'é'ﬂe‘ﬂ‘é'{%il ;’gp RIoBEns; | ng

having 1-4 heteroatons i ndependently selected fromN,
S 0, and -N(O -, and optionally also conprising 1-3
doubl e bonds and a carbonyl group; (d) a

benzohet erocyclic ring conprising a phenyl ring fused
to a 5-6-nmenbered 25 heterocyclic ring having 1-2

het er oat ons i ndependently selected fromO, N, and S,
and optionally al so

3b
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havi ng 1-2 doubl e bonds (in addition to the double
he fused phenyl ring); and (e) a -C3-C8
wc&%@%’?\ﬁ(;l ring optionally having 1-3 doubl e bPOT®S2005/023546
wherein A3 and A2 are each optionally substituted with
1-5 substituent groups independently selected from
Ra; 30 Each Ra is independently selected fromthe
group consisting of -Cl-C6 al kyl, -C2-C6 al kenyl,
-C2-C6 allynyl, -C3-C8 cycloal kyl optionally having
1- 3 d¥birkie dponflB and Bk Chahkwhe of KR B8, and RGN o -(CR)2DnAZ; so

| that the cim%oud)g?% ?%1 n{%@ﬂd gomprées_.@e(ggglégégf@y{ oneogrrJéy:PO n a|C|3y Cg avi ng

cycl oal kyl, -C(=OH, -CO2H, C02CI Coal kyl ,

O = i . NR3RA, O NR3R4,
i ﬁ&a@}ﬁ% %%Qflcﬁgm Py froup. “ﬂ?%%t NR3)R4 - S(0) xCl- C6
al kyl, - S((@ yhNR3R4tic ridg MCﬁﬂﬂ'ﬁJnﬁ)ﬂl{bﬁ§l7and na hthyl

PCT/ USle / hal o
NO2. ](i:o? %églﬁ:gg %fus élt@e?lo Vgi:fecé npR- ?f mﬁtéci/:fyﬁb)a]iyhrmg, which
OPtlonallbh%}nél?T@a% bﬁﬁlouhlﬁhm@éndent ly sel ect ed f r om N, S, and O,

sai d heter@gysld- 19&1{11!)51‘81 R QRAL 1 1\{ grlozslto 0 9 g%ependently

y optionally
selected fa%gog %ﬁﬁgﬁ “5)1@11@ RtinaHy Er]éP ot 1-3dbwhbritondé arcla wrbonyl

group, wieetietho@ymk batfatiigent 6f AR @ pRGDEGh {oRehidiSA Bys %ﬁfa{ﬂ?@xs a carbon atom;
atom wherein said-heterocyclicC ring I's optiona

substituted with 1-5 substituent groups mdependently
sel ected f(db mbhabhfgﬁ‘ncycheﬂm@mﬁlbrks}ﬁg, a ﬁﬁﬂyhﬁ?gug@ t0 a 5-6-membered

and

heterocyei Kl hal L 2 et o B G1enig g i st apgipnaly atso

baving 1-2.6 'PR]'@S Klﬂ a@mﬂ@ﬁom Joybldiond dixtie fusodrplidng] fizd Wierein the point of
- C6

attachmerft @mBSﬂblt byl rfek 18R hich Al al ke
al kynyl , IEIEng3 %:5 (%yc olg XL attacg%dng?lcf}rbﬁawﬁ’g 1-3

doubl e bonds - OCl- Ceoal kyI -0C2- C6 al kenyl, -0OC2-C6
3' k;tx)lmﬂlg sel €3 1630 G G fkﬁgésﬂlﬂgbf Ona&y();1g\3/i ng 1-3
oubl e bonds a -C(=
cycl oal kyIQCB m&ﬁ’@f“qﬂg ¥lppted fr@{ﬂ;@pg@pn@;gaqhm
- NR3C( =O) @) -a pBenya kikiy Fused@idth 5-Phdnbbled GBn-Aokilic cﬁ‘i’oalk%rl ring, which

I ituted with 1-15 hal ogens and 1Is
Optmnany%ﬁﬂpglg%llyd&ﬁe% "dSibstituted with 1-3 substituent

groups i nd@p@ ﬁ@emillgcr@diewcgdxcf ﬂinﬁgma@iﬂg R terbtdms fallependently

S€. = Tl a L
lected le)_?ﬂ N; %lﬁ the}d blggb 2 ar &:gp o I:f%%la? ﬁ{q ﬁB@tp]] %g&%ﬂgbf %1 Eshanf_afsrbonyl
EOUP: - hal ogens, (e) -OCl-CAal kyl opt| onal Iy substituted

Wi t h 1-9 hay Qﬁﬁﬁ&e@&&:y@@é B0 @1}['1% éﬁllﬁ%s?yﬁelﬁgf ﬂgtﬁscfceigo WSt()h membered

hete ]1 subs{< uent oups I ndepe
rocycheqing l&fgfmﬁ g 1eter(>?t)) &gpee@erﬁ&y@p]@aqtzﬂ Jromgpt.and 51 and optxonally also
having 1-21@::11#1?011?3(1::1 adiicn tb amﬁ)uae doRpb cﬁ@ﬁislad/p&ﬂ DS rlel; Uiriad ()
W [
_ocRCl- (:4z§‘l|5)ﬁJl ns c‘ﬁ' 'yI ‘Q‘%ypo‘r?gi?‘ 39‘“&}@3 %&3’%&1
1-9 M/é%bl@geh% ancm% e bm @tlﬁlWll@@uEs*ﬁﬂIted/\ﬂﬁﬁ 1B shﬁstlﬁlcnt @foups
independeBfif se@Errorts . Z 15 -A(=0 -, R is A2, and A2

- Each Ra is independently selected from the group consisting of -C}-Cg alkyl, -C2-Cg
alkenyl, -Cp-Cg alkynyl, -C3-Cjg cycloalkyl optionally having 1-3 double bonds, -0C1-Cgalkyl, -OC2-Cg
alkenyl, -OC2-Cg alkynyl, -OC3-Cg cycloalkyl optionally having 1-3 double bonds, -C(=0)C]-Cgalkyl,
-C(=0)C3-Cg cycloalkyl, -C(=0)H, -COH, -CO2C)-Cgalkyl, -C(:O)SC]-CGalkyl, NR3R4, -
C(=0)NR3R4, -NR3C(=0)OC1-Cpalkyl, -NR3C(=0)NR3R4, -5(0)xC1-Cg alkyl, -S(O)yNR3R4,

4



I's phenyl which has a substituent Ra in the
- pLkon, wherein Ra is -QOCLl-Ceal kyl which is
ngng?‘iﬂﬁ%ﬁ)’y substituted with 1-11 hal ogens, thE&RTHUFESH23546

are no other Ra substitutents on A2 in which Rais
sel ected from -OCl-C6al kyl, -0C2-C6 al kenyl, -0OC2-C6
al kynyl, and -0OC3-C8 cycl oal kyl optionally having 1-3
doubl e bonds; nis O or 1; pis an integer from 0-4;

_ 5 xis0,1,0r2; yis |l or 2; R3 and R4. are each

"NR?’S(@}YB@E Bﬁd@mgm}s ~6N| @x dnd a2 Hidirhdmbets-heralydliti ring having 1-4 heteroatoms

esns 7 A A A O St WPELEL g ooy
group angh gpsippally alsd counprinin 111 dGubiabang g vaiereimithe Roint of agedha@hiest said
heteroc%fi@fﬁé ﬁ%ﬁtﬁa&dc}ﬂn@%és&%% alg(im I_\!&Iie}e%_lSatid I%Jféff%rcﬁcl: r@@ is oSlri]gnally
Stimtegl ogen, gherel n —-Cl- al kyl 1's” opt1 onhalTy ]
substitnigh 17 el tignt groypsidopgpdspihesicctpiempialomen HESCRIAkP]. GR -0C1-C3
alkyl, wigeil HE]-CHVENTnANOC3-CHE1IRD 6/ B4Ry sitchiutdd20051.- DRAGARS;
oy Sk O IR Bl 40 or i

alkyl, Cat{a sl tG 66 hiyad c €pCablyelosliy toptitnetis d)ﬁviTg (‘Bdoyible bénds, -0Cy-
pETL N e el el
Coalkylt bRt S00)CAL alkyl, Ra is optionally substituted with 1-15 halogens and is optionally also
substituted with 1-3 substituent groups independently selected from (a) ~OH, (b) -CN, (c) -NR3R4, (dj
-C3-Cg cycloalkyl optionally having 1-3 double bonds and optionally substituted with 1-15 halogens, (e)
-0C1-Cqalkyl optionaily substituted with 1-9 halogens and optionally also substituted with 1-2
substituent groups independently selected from ~OC]-Cy alkyl, (f) -OC3-Cg cycloalkyl optionally -
having 1-3 double bonds and optionally substituted with 1-15 halogens, (g) -CO2H, (h) -C(=0)CH3, and .
(1) -CO2C1-Cqalkyl which is optionally substituted with 1-9 halogens;

with the proviso that when B is Al, X and Y are -CHy-, Z is -C(=0)-, R2 is A2, and A?-
is phenyl which has a substituent R in the 4-position, wherein R2 is -OC 1-Cealkyl which is optionally
substituted with 1-11 halogens, then there are no other Ra substitutents on A2 in which R2 is selected
from -OC]-Cgalkyl, -0C2-Cg alkenyl, -OC2-Cg alkynyl, and -OC3-Cg cycloalkyl optionally having 1-3
double bonds;

‘nisOorl; _

p is an integer from 0-4;

xis0,1,0r2;

yis l or2;

R3 and R# are each independently selected from H, -C1-Cs alkyl, -C(=0)C]-Cs alkyl
and —S(O)yC 1-Cs alkyl, wherein -C1-C4 alkyl in all instances is optionally substituted with 1-11

halogens; and

RY is selected from the group consistiﬁg of H, -OH, -C1-Cs alky!}, and halogen, wherein
~C1-Cs alkyl is optionally substituted with 1-11 halogené.

.DETAILED DESCRIPTION OF THE INVENTION

5
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15

(R2C.N~Z'x Y-CRS/ A3 (Ra)p Ib 10 Many ot her
ds have the structure of Fornmula Ic or a
W&ﬁ@ﬁg%eﬁti cally acceptable salt thereof: (RaPETASADS/023546
R (R2CNZ CG(C(R2)nA2 Y-CRS R Ic 15 still
ot her conpounds of the invention have a structure in
accordance with Fornula Id, or a pharmaceutically
acceptabl e salt thereof 6 WO 2006/ 1114357
PCT/ US2005/ 023546 (Ra)p / 3 A (R2C. N _ZIx |
A2( C(R) 2) iMany & compbundRoRhisdnvehriombiy acfrudthe icQomdurd vith
o f I rmaceutically
Fomula gc‘g};g{%l%v soglatpgartlig?ugg@y %EQCRE“%IB Sagq%ér%f/? which is
optionally substituted with 1-4 substituent groups Ra,
wherein Ra is i ndepegld_._t “selected from-C1-G5
al kyl, -0OCI-C3al kyl, (R) C} allyl, -CO2H, hal ogen,
-NR3R4, C(=0d - C3al kyl , =0 H, -C(=0) NR3R4,
-SCl -C3 al kyl, -C2-C3 qhbenyl -CN, -N02, and 1, 2, 4-
oxadi azol yl , wherein -Cl - C3Nal kgil and -C1-C5 al kyl in
all occurrences is optional I\\y__sgbgsi tuted with 1-6
i

(G(R)zn
A2
ta

Many compounds of the invention have the structure of Formula Ib, or a

pharmaceutically acceptable salt thereof:

A2
|
R}=C. -
(R)2 N’Z X
\ ]
Y —C—R®
A3
RI5E |
ib

Many other compounds have the structure of Formula Ic or a pharmaceutically

acceptable salt thereof:
ay b o

R
R)}2C. 2.}
(R)2 h‘f,z .

Still other compeunds of the invention have a structure in accordance with Formula 1d,
or a pharmaceutically acceptable salt thereof:



substituents independently selected from 1-5 hal ogens

OH group; and -C2-C3 al kenyl is d optionally
\Négﬁ“ﬂgﬁ?ed with 1-3 hal ogens. In many of the PCT/US2005/023546

conmpounds of Formula I, la, Ib, Ic, and Id, and

pharmaceutically acceptable salts thereof, A2 is

sel ected fromthe group consisting of phenyl,

cycl ohexyl, and a heterocyclic 5-6 nenbered ring

conprising 1-2 heteroatons independently selected from

0, N S and -N(OQ- and ional ly al so conpri sing

1- 3 doubl e bonds, whét e~ Azlis optionally substituted

with 1-2 substltuent gr oups ﬁndependently sel ect ed

fromCl-C4 al kyl, - %%k%lky%B
-S(O xd -C3 aIkyI NHS xalkyl -NR3R4

-NR3C(=O R4, - Lo I§R3R4 hal ogen, and
pyridyl, mhereln CE%%§§@%QW1 &0 al kyl, and
C2-C3al kenyl in all |nstancesR|sRopt|onaIIy

substituted with 1--3 hal ogens, with the proviso that
for conpounds of fornula Ia, mH%n X and Y are CH2, Z
is -(C=O-, nis 00, and A2 is phenyl then the

n U nbeg, Iﬂ;fny%'f tl‘iér L‘Bgmgccfunﬁg oﬁgcrrhﬁﬁt 1L &' 1% ﬁ: gf 8%13{5‘}9{%6'8}““}'
a“BPmeGPHﬂWQWPv Ia b, Ic, and Id, and pharnaceutlcally

acceppdky ghesql dviich h%ﬁ@ﬁaﬂ @osﬂfﬁ@e t graups Ra, wherein Ra
s B e BT T e s,
€(=0)Q1d33aa¢ya %&)Ha&éa@)lﬁ&ﬂ‘ly -SC -Gz aleeplt atyk€3 slkdriys ~@Nﬁmzt and 1,2,4-
oxad;azdi’yl' ﬁhé}elg *—Ci@gsd gﬁrﬁu@ aC]%fallg'? Wﬁﬁélg cncesﬁ? {r)% on?a]#eﬁ,ug%t*tuted with 1-6

ncI har maceut | acce
substlf“ems 11‘§°P‘7“ Iy erirsied fuogslrs g@sz@wee%maup, RITd 40g-@BalkeRBl is

optional MREBFSdle iR 1S HB &€ €ach independently selected from
P yae gro%p %on5|stFn§ of H, hal ogen, -NR3R4, -C-C3

al ky[ In many) of 8 campgynds of Rormuppla, Bk, il capH phartvecepticnlly

aampmbﬁkmﬁam@bgyl inall 5 instances is optionally
substit, uteg*MAth 1-3 hal ogens. I n sub-groups of the

conpottndiselseted Som theagroup eonsistingefi hensd - yelpbenyt ed ghaterpeyclic 5-6

memberedaitg cﬁ)tnpﬁgingfl—Z Heltedayoms iREpkAtichely ?éilééteﬁmnpbeﬁyé and -N(O)- and
a ubstl uted with

optonsilf o by Aind ¥ BRERA 1 HoRAE pBkp o bsesicipith 12 subsiont
groups indepsndentlycelecied figimk(1-C4-alisR, -OOT3 alkyd, NS0 g8 -SEhHeC pCR alkyl,

-NHS(0)2C1 &5 MY NRBR4ANRIGERI)RUS-C)-C3 alkenyl, -C(=0)NR3R4, halogen, and pyridyl,
wherein C1-C3 alkyl, C1-C4 alkyl, and Cp-C3alkeny! in all instances is optionally substituted with 1-3
halogens, with the proviso that for compounds of formula Ia, when X and Y are CH3z,Zis -(C=0)-, n is
0, and A2 is phenyl, then the nurflber. of Ry groups on A2 that are selected from -OC1-C3alkyl is 0 or 1.
In many of the compounds 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 L, Ia, Ib, Ic, and Id, and pharmaceutically
acceptable salts thereof, p is 0-2.

In subgroups of compounds of Formula I, including pharmaceutically acceptable salts
thereof, Al is
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10 optionally substituted with 1-3 hal ogens, with the
@ "ﬁ hat for conpounds of fornula la, when X and

, Z1is -(C=0 -, and A2 is phenyl, themrdes2005/023546
nunber of Ra groups on A2 that are sel ect ed from
- OC1- C4al kyl optionally substituted with 1-3 hal ogens
is O or 1. In other subgroups, A2 is optionally
substituted with 1-2 substituent groups independently
sel ected from hal ogen, -d-C4 al kyl, and -CN, wherein
-Cl-C4 alkyl is optionalRy 15 substituted with 1-3
hal ogens. In many enbodi S ofs the invention, as
descri bed above, incl udi pHar maceutically
acceptable salts, 20 Al i/s A3 R7 Werein R7 is
selected fromH, hal ogen, , -ad-C3 al kyl,
-0C -C3-al kyl, -CN, - N®® and pyridyl, wherein Cl-C3
alkyl in all instances is optionally substituted with
1-3 -hal ogens; and 25 RS is selected fromthe group
consi Wherag Pé’f anid, R$are egririndep@idantly Sfedted 100 e 290 consisting of H,

halogen, ~}R¥3!, —Cj .03 EBHY, -PCs iy 1180, -eNDAeh
nvent | A3 is |ﬁr)ﬁri1e(%‘rlﬁﬂl whi ch |is.r§§£%yrﬁytl J{Hegfmcl 53 alkyl inall

ms“"‘meﬁ‘s gPtog ﬁ“PﬁéHW@ Yithdepbslersns.| y sel ected from
Cl- C4al kyl, OCl-C4alkyl, -CN, d, F, -C(=0 CH3, 8 WO
2006/ 01 357 PCTtI Il $ 211115 /11 2 % 546 CH=CH2,
- oop '_T|n h%cwun sg(f @ isgplecied froamdle group consisting of
phenyl, py@@;d@)auua&m;exyxh afteiein @hs%ﬁbkab sulﬁﬂﬁlnedQ@kh $A8hkYikne Ak Sadependently
selected 261 @ﬂ@h L\H<y§ U@@ﬁ' le}q U ?11,1](!: ha%cly%engwg?fﬁmt(%:ﬁ4 %

optional 'y al so subst’t ut kylin all uses is
optionally syhstituiedyadi Ind helogendawitlsthp bmvy;b thabicg RomPoial bOAhIY Ta, when X and

Y are CHyUBS (Tt davti AR islphn3ndURSE tht HEREES of R? v%q{f\g Errﬂg;@gat %ﬁ selected from

romthe groun consi sting o

_OCI-C4a]|?(%§qu10%]1la 3“'&31 t@l ih &S”J’I nalogensigd er 1.- O - ¢4 al kyl and
- OC -1h4thed dap cﬁb@ m@ bﬁﬁkﬁ&hﬁy st Hﬁﬁt&ﬁ ()-}éﬁmeld? )r(\lﬂlbs htgent groups
mdependgﬁtgfsg%&g&jfrgﬁar 1% E,u ?11 é%% t%\i‘ﬁr(:‘éﬂ Ll-€4 a]@cﬂé:,; eptoongly

substituted with 1-3 halogens.

In many embodiments of the invention, as described above, including pharmaceutically
acceptable salts,

Alis

Wherein R7 is selected from H, halogen, -NR3R4, -C1-C3 alkyl, -OC]-C3 alkyl, -CN, -
NO2, and pyridyl, wherein C1-C3 alky! in all instances is optionally substituted with 1-3 halogens; and

R3 is selected from the group consisting of H, halogen, -CH3, -CF3, -OCH3, and -OCF3.

In many preferred embodiments of this invention, A3 is phenyl, which is substituted with
1-3 substituents independently selected from C 1-C4alkyl, OC1-Caalkyl, -CN, Ci, F, -C(=0) GH3, -

8



(R2CNZx HC-C HRLR2 |e D In conpounds of
le, Xis selected fromthe group consisting of

Wg)gzr"{’]}’}‘l" ¥ -N(O-Csalkyl)- and -(CH2)-; Z is EEIASL@E023516
fromthe group consisting of -C(=0)-, -S(O2-, and
-C(=N-R9)-; wherein R9 is selected fromthe group
.consisting of H -CN, and Cl-Cbal kyl optionally

substituted with 1-11 5 hal ogens; Each Ris

i ndependently selected fromthe group consisting of H

CH=CHan€O 810 HS -$€I—Ig¢—B@(d)CfH3Q PS(ORECHH, ahi- G(BGWISleQh@&n (1-Cqalkyl
and -OGECEN! 0% oo Ei oo PR 1ot 5 SeHGHET G11 ROy b bidwed wic

one groupGOCS  al kyI and - (C(R) 2) nA2 wherein -C 1-C5 al kyl

i | | bst 1-11 hal

3 150 5} B0 simho BRSSP ersh klbich 17 op1opm B aEARt yty og substitucnts
independepely §¢leqts! fsesm Siegrqumgondisting of €1, Pcsilatr:«@lkyl and -0 €4 alkyl, wherein
-C1-Cq sl D2y aucymé @;sﬂanalgl subsoRhtkY lvith §-5apt i onal |y

substituted with 1- hal ogens; Wherein one of B and
R2 is Aq]refela@ﬁjsu@g@ub pf @mpgpndsd]ngmmlasIeAchgimg pharmaceutically

acceptablé §tR}éygaA2; so 5 that the conpound of Fornula le
conpri ses one group Al and one group A2; A2 is

sel ected fromthe group gonsisting of phenyl,
cycl ohexyl, and pyridyl, |[wherein A2 is opti onal Iy
substituted with 1-2 smpglituent groups independently
sel ected from hal ogen, -Cl atkyl, and -CN, wherein
-Cl -C4 alkyl is optional l—lL ubsélt ted with 1-3
hal ogens; 10 Each Ra is Indgpengently selected from.
the group consisting of -Cl (33 g# kyl and hal ogen,
wherein -C-C3 alkyl is opti onFIIy substituted with
1-3 hal ogens; Each Rb is |ndepeendently sel ected from
the group consisting of d, F, -d -C4 alkyl, and

In compounds of formula Ie X is selected from the group consisting of -O-, -NH-,

-N(C1-Csalkyl)- and (CHo)-;

Z 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;

3 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:

=
- B
| = X
(Ra)p_r

s

Rl is selected from the group consisting of H, -C1-Cs alkyl and —(C(R)z)nA° wherein
-C1-Csalkyl is optionally substituted with 1-11 halogens; -
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20

15 -OC1-C4 al kyl, wherein -C-C4 alkyl and -OCl-C4

re optionally substituted with 1-5 F; nisQOorl;

WOSJ"F%J”é%?i nteger fromO0-2; and g is an i ntegerdosn005/023546

0-3. 20 Subsets of conpounds having forrmula | e include
conpounds of formula If, Ig, and Ih, and
phar maceutically acceptable salts thereof: (Ra)p
(RP)gi (R2CNz-x HCGCH R A2 1f 10 WO
2006/ 014357 PCT/ US2005/ 023546 A2 (R2C.Nz-x HCCH

/i B2Riselecied (Bm)the grofRthsisting ofdC; (a1, (0L (RRG, A2
" - RAf- C-C. H HE Ih Int’he’corrpoung§’ '
wherein é“cfs%l}{ﬁ%% %"Iog‘%?ylsﬁ?sugﬁf&ﬁ”ﬁf‘ 134 hglpgenp are each '
i ndependently selected fromH and -d -CS al kyl,
wher @i, - h:ls10pti onally substihtuted w
1- 11%“51’1‘66&“#? Bg‘h’ X2t ALoind g of h&i&n@%%aaé%?&&?paw s0
that the cculymued offdrmely Ib eorsgrises balgrbli® Al biord Dot A2;

A2 s 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 is 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-Cygalkyl, and
-0C1-C4 alkyl, wherein -C1-C4 alkyl and -OC1-C4 alkyl are optionally substituted with 1-5 F;

nisOor I;

p is an integer from 0-2; and

q is an integer from 0-3.

Subsets of compounds having formula Ie inclode compounds of formula If, Tg, and m,
and pharmacentically acceptable salts thereof:

= a
I /_(R )p

s
(ROq -

(R)20\N,Z\

—
¢

10



consi sting of phenyl, cyclohexyl, and pyridyl, wherein
ionally substltuted Mﬁth 1-2 substltuent
“fgghggggﬁdependently sel ected from hal ogen, - CPSTAGEBIS/023546
and -CN. In subsets of the conpounds described above,
each Ra independently is selected fromthe group
consisting of -CF3 and . .5 In subsets of the
conmpounds descri bed above, each Rb is independently
sel ected from the group consisting of -C -C3 al kyl,
-OCH3, and F. In subsets2of the conpounds descri bed
above, R and R2 are each independently selected from
the group consisting M -Cl-C2 al kyl. In subsets
of the conmpounds descri bed, abave, X is sel ected from
-0-, -NH, -N(CH3) - 1®-agd—CCH2 7, ubsets of the
conpounds descri bed above, Iz iis s I§Wﬂ8&qfron1the
group consisting of C(=0 R B( -, and -C(=N-CN)-.
In subsets of the conpounds cribed above, nis 0 or
1. 11 WO 2006/ 014357 PCT(H332005/ 023546 | n subsets of
the conpounds described above,lgp is 1. In gbsets of
t he conpounds described above, q is 2 or 3. A subset
of conpounds defined previously conprises conmpounds

having fornula Ii, and 5 pharmaceutically acceptable
salts thereof: (Ib)Q RT R OONR ~(Rc)t 1i In
formula i, R7 is selected fromthe group consisting

of U and -CF3 ; Rc is selected fromthe group

consi sting of hal ogen, Aand -CN, and 10 t
i's an integer fromO-2. . ""Hﬁbs are as defined
previ ously. (qu__

I .
b R2
ih

AHC(R)2In-C

In the compounds of formula ¥, Ig, and Th, R1 and R2 are each independently selected
from H and -C1-Cs 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 A2 is optionally substituted with 1-2 substituent
groups independently selected from halogen, -CH3 -CF3 and -CN.

In subsets of the compounds described above, each R2 independently is selected from the
group consisting of -CF3 and Cl.

“In subsets of the compounds described above, each Rb is independently selected from

the group consisting of -C1-C3 alkyl, -OCH3, and F.

In subsets of the compounds described above, R1 and R2 are each independently
selected from the group consisting of H and -C3-Cg alkyl.

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

and -CHop- .

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,nisQor 1.

11



A subset of conmpounds defined previously conprises
having formula Ij, or a pharnmaceutically
““ggﬁggﬁéﬁ e acceptable salt thereof, wherein: (IROIUS2005/023546
XOYNRL O(Rb) /-~ R7 qlj 15 1In formula li, R7 is
selected fromthe group consisting of d and -CF3; Rc
is selected fromthe group consisting of hal ogen, -CH3
-CF3, and -CN, and t is an integer fromO0-2. Oher
groups are as defined previously. 12 WO 2006/ 014357
PCT/ Ussuhegs 0Dk 46mpdduds dhstrited sbdvacp isils acetyl, whi ch
IS ChB&sz of the . at ed, carbon chai ns
whi ch n&?é%gf?Fﬁ%agkgﬁgﬁggﬂgaggagr&ggﬁ%?hations 5
t hereof, unless the carbon chain is defined otherw se.

O hera gibedips c&ﬁﬁ\ﬂuﬁ& delfiBedpElibesty @Jniﬁ;lr'sesséﬂ) g\%ﬁig rhglnhg fofmula Ii, and

and_al kanoy] , so may be linedar or branc

3 Ph““““%@ﬁﬂ?ﬁﬁ??@%ksﬂ @6PL  unl ess the carbon chain is

' defined otherw se. Exanples of(RBkyl groups include

met hyl, ethyl, propyl, i opyl, butyl, sec- and
tert-butyl, pentyl, hexyl yI, octyl, nonyl, and
the |like. "Al kyl ene" are al kyl groups that are
di functional rather %t qonof unctional . For exanpl e,
met hyl is an al kyl Brou nmet hyl ene (-CH2-) is the
correspondi ng al kyl ene h1"AIkenyI" means car bon
chai ns which contain at | one car bon-carbon doubl e
bond, and which may be Iinear or branched or
conbi nati ons thereof. Exanpl f al kenyl include
vinyl, allyl, isopropenyl, gyh, hexenyl ,
hept enyl , 1-propenyl, 2-butenyl, 2-iethyl-2-butenyl,
and the like. "A kynyl" meandi carbon chai ns which
contain at | east one carbon-carbon triple bond, 5 and
mhicgbgg%%g . Linear or branched or conbinations
t her &bt dssedseted fiom e sxonp consisting p@hand -CF3

R€ is selected from the group consisting of halogen, -CH3 -CF3 .,and -CN; and

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

A subset of compounds defined previously coinprises compounds having formula Ij, or a
pharmaceutically acceptable acceptable salt thereof, wherein:

(R%

(R%)q

I

15
In formula Ii, R7 is selected from the group consisting of C] and -CF3 .
RC€ is selected from the group consisting of halogen, -CH3 -CF3 and -CN; and

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

12



oy

propargyl, 3- nethyl-l-pentynyl, 2- heptynyl and the

/01 | oal kyl " nmeans a saturated carbocyclic ring

“kg%ﬁﬁ%“§¥gn13 to 8 carbon atons, unless ot her RCIAIS2005/023546
stated (e.g., cycloal kyl may be defined as having one
or nore double bonds). The termalso includes a
cycloal kyl ring fused to an aryl group. Exanples of
cycl oal kyl i nclude cycl opropyl, 0 cycl opentyl,
cycl ohexyl, cycloheptyl, and the like. "Cycl oal kenyl"
means a non-aromatic carbocyclic ring having one or
Definitioiy e doubl e binds. "Aryl" (and "aryl ene") when used to

descr i« sti.tue oup in a structure neans
a nonoggc |%H§?& F%?Qﬁigﬁcgﬁpound in which the rings

are arahgt’ ImaMtME@&rB@fﬁlﬁinﬁ S hlnYay @R 1REH of bﬂﬁﬁched or combinations
an ary

thereof, % f%ggsthe aP@o §£1{1 & cgeﬁ)éle% Ptg‘gﬁr‘}‘ﬂ% %%ll]errga@eurﬁ %Jg'ylér' the prsﬁx alk" spm:h as
. alkoxy qnfl @H\g]aqyédlsb &yay bs 'lma]r ©r phechel oaCIdnb’im:mbhm‘EreofPhlﬁéBﬁ lthel rbon chain is

defined S@BRYiR! |E’;aﬁ1§@s 5@1?1\}'[}] g{o%hffr&l%ge 1@1&%&/  Ethy gmﬂ,ln :aoepropyl “butyl, sec- and

nopr o

wﬂ*MB&pg?g 3@9% Fyhomhbﬁgn@dvéﬂélﬂﬁand "het erocycl i c"
‘ neans “alkiléhd yer&ips RaY Alkyd |g1'd(1 §ﬁ\5&ﬂr@&1§g}cfgc§%ﬂ ﬁﬁﬁmﬂah oﬁofﬁnctlonal For
example's' ﬁﬁ?ﬂe eg{ 12 Ii\ﬂ%l(ﬁi%r}lg medly%ne &L&] 1s hstcng?Wrggngsaﬁla\?@& gr?)%

" Benz bhlitred oosenk earbdi@ﬂfaﬁﬁ evhich o@nﬁhﬁfﬁ Wastloh®8arbdiS@ebdnQ@odble bond,
and Whlgh lﬁam 1%(;1 bHi?lE OC¥ t)léi?‘tgtjlng gﬁ:rf:cz)ﬁ1 ﬁ)&gnpés om?lgl {nﬁg)de vinyl, allyli,

et eroat ons, eac
1sopropq§|§k BeRYh hexenyl; hf;g:tqmy lfeomayluZ-htteayl (-metipishbutemd edd the like.

Exanpt £iyhyChkie chBOPLGin J%ﬁé]oéopﬁﬁpat leax ope garbon:-carbon triple bond,

d whi , 3- dlhydrobenzofuran ul no
and whiclj maybe I o brpehsdrar ﬁ@mbmmnégl‘@rﬁbflﬁxﬁlnwét@@fﬁlﬂmmﬂ inchide ethynyl,
propargd3-methiR1-pdit@iyl, RehepRdyll £€iRQ1Kke, 5 " HOST" i's

1- Hydr,0x bﬁiéotrlazole 13 WD 2006/ 014357
PCT/ us%%{ﬁs“ T¥8R? satyrpird carpacycieBrgplying dioet AtcS carfgaratoms, unless

otherwisespred<ept sychiaﬂdyyﬂnay b/ fimed Bs ling @ne blsll'lOI'C double bonds) Thc term also

mcludesu C%lgélﬂﬁgﬂé fl?&% ozg(ryaé-ﬂp%glm | s eP e§ oiim Gyelon g'glgg(fléée cycloPmPYI

CYCIOPEIEY\‘C@WMSJSFL&YQO@PMMﬂ tlgeoliker I“nydl®ltdfﬁ91’ ahhd/Enon-aromatic carbocyclic

rng1mvm@gﬁgghﬁ&gﬁ§mﬂeﬁﬂg;the inert ingredient(s) that make
: up the carrier, as well as any product which results,

di r ectA51"drnd arilensdr when wsedsiondessmibé a attistinentop giup ed Stokture means
a monoc?&hc&@ Bico@RIdoRBoRId ;A Mhich! MR riRks P 51%11‘91{1(]; Lrﬂlﬁvl‘u&g&ﬁgﬂlﬁs%lﬁl carbon ring

, ssoci atj on of gQne oOr nore

atoms. 'ﬁﬁd?rgﬂp t gan referio anand BTQUp bag is fgfed tea exclesfier] ey heterocycle.
Preferred firgs’ast phongl 9fl naptahar Pﬂa{yhscg@nérm thOFH R YRS aryl group.
Accor %]5](91 & 1 —eihy? 3 QQ almnglcﬁannllopr|0pyl)carbod1lnnde

"Heterocyclyl," “heterocycle,” 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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conposi tions of the present invention enconpass any
WOERAIReSE47 on made by adm xing a conpound of the 10

present invention and a pharmaceutical |y accept@l82005/023546

carrier. The substituent "tetrazole" nmeans a

2H tetrazol -5-yl substituent group and tautoners

thereof. Optical Isoners - Diastereoners - Ceonetric

| somers - Tautoners 15 Compounds of Fornula | nay

cont aﬁ)g‘gone or nore asynmetric centers and can thus

occur ratepapdacetiteceni ¢ mixtures, single

enantMeh"&rpsaseldk aihgreoneric m xtures and i ndi vi dual

di ast, rs. .Th res ipvention is nmeant to

conpr@Ir ERe apupe’ ‘ﬁ&g %@Pbﬁ&iﬂ?’a}@uﬁ t he conpounds of

For nifhaterm’ Wﬁpﬁbsﬂioh,u @b }ﬂ’ﬁ:{ﬁicemﬁﬁ?éﬂih 1%1&1 ds mﬁ:nded to lencompass a
product ca{z@{sﬁ%ﬁ@%\;& §nga5frde£1li(le)§ 85}1%?%% %(siwg{f{e)ﬁ%ﬁ%?geccamer, as well as

uctures are
any produgt Whigh et diretly S’DIT!;H‘SCthﬁemeoﬁibﬁSﬁceﬂ; wﬁp‘le{aﬁoﬁﬁﬁi géftgation of any
two or mePO8SthdingledicARdoy | n&{‘ H{ﬁ&%m‘ﬁ 1 Bp&ee o %r(])% ‘E?TE mgrgglﬁgts oF fopother types

£ di astereoners, racemcC
of reactiopsraRjeracHong 65 e Barprm ek B ingradientso rtcadndinglyefhi: phay ekt at

composxtlbmsmi $he gﬁéﬁénuﬂ{/@ﬁﬁn e%ﬁ@his'aﬁ? cQRRENh $Sde @ Edn[ﬁ?lg CE)I%pOlmd of the
eonetric 1soners. one

 present mv%lrfﬁ%%do%ﬁ}fé@ﬁciﬁf"d@&yﬁ BieRlegagicbyi st as tautoners. An

ex anfhesubstitaent Ketrarde andhns & Qﬂﬁ&iﬁzoltﬁgmubﬁﬁ%\ﬁf‘gﬁﬁp and tautomers
thereof. ket o-enol tautoners. The individual tautoners as well

as mxtures 25 thereof are enconpassed with conpounds
of Formula |I. Conmpounds of Formula | having one or
Optical IsOBES - BEXATRIMeFC. GG Y% PR igRar ated into
di astere0| sor?ers enawcfllseg TS f’a%‘ﬁe—?he i ke by met hods
vel | CREBOHds At F%@uarltmamon@nm oy oxe, aspnmptic osmes aad)chn thus
occur as ratiehiefes, GRITRM DG urd Ehgﬁ@hﬁrﬁionﬁ?snﬁﬁgtgre@&lﬁt%ﬁx &tarﬁﬁ T fiuar

diast % a{.ereos ecifi.c synthesis using op
tastereonjers, }erpées [HRYSNEPR s Ipeant fp cp@a@bmdgtll@pchm@m@@nns of the compounds
of Formulg nWhepu stetchoes. arSgHmeHith ahﬁer@bcﬂ’ngl%ﬁﬂ re?«@%nﬁlu@ﬁ Yther stereochemical

siructures Qfe'ﬂ?s%‘igcgﬁ%g?g ud) gi %%g?(gr?besrfe :?\tllrteqﬁ gg%mgoéggége ?\aherq-qlpgstereomers are

possible), anrblmwtldmf the croplisoare usl/@sliwedond@ss, Fckidihk Q&ehh@ﬁ)ﬁ@ifres

are ounds of t i nventiqn. |
_ SeeopneaTecantuty dilyi AR TN N
specified otherwispetie meat 49 inglude beth Pl wanbisit isoafess. s t o salts

pre p%rﬁéjoif th@EBrHﬁb%ﬁM@&nge{i 21%1]%1 arﬁaﬁlc ?;gsﬁ gsgtal?tgﬂlgrg %ngxeégmple is a

ket £ g)rglﬁldsmcludln
clone an ’i’ﬁf“ioh Yafiown ag ketgregeltawtomessdThe @éiw@ahtemtpmeﬂ af methas mixivres
thereof ard eremppathal Witts @snpoddsutEoahyt NnUM anmmoni um cal ci um

COppgr .

Eompounds of Formula I having one or more asymmetric centers may be separated into
diastereoisomers, enantiomers, 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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i

ferric, ferrous, lithium magnesium manganic salts,
, potassium sodium zinc, and the I|iKke.
W?’EW@S ‘arly preferred are the ammoni um cal ci BERF/US2005/023546
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.
Salts derived from pharmaceutically acceptable
organﬁg non-toxi c bases include salts of primary,
secondat ™ "BREmIceriGelly yecapinble salts s fotsaltepteppadrfean

phamlacwmﬂally:lmmgptm‘rﬂé Hoém okt HAGHE bF ﬁdl&hﬁn&ﬁ&%ﬁ idbkh&d oRBIcRES bases and inorganic
and basi i on exchange reS|n§ such as

or Organféyag dn ﬁ%mc{f} ved fﬁcan 1“8£ﬁaf"§%ﬁ§§35 ine Iah@nnq(p ﬁpnmomum calcium, copper,
ferric, fegpb%hﬂylllre,trhggnemmd,l BaANigmec szdﬂsahmghﬂms,rﬁtassmm sodium, zinc, and the like.
Partlculaglt'y‘ﬁnﬁ&l?é/d &mﬂé‘%ﬁﬁﬁbﬁ (PA calCi um | MEenes L %N_%)giyﬁ%%ﬁhg?wmu%salts Salts in the

hanol am ne éne i am ﬁ
solid forpy raayfxfsh F‘ﬁ@?ﬁedﬁliﬁ'@ﬂe QWY@F@WFF@;@ gihdmmsast irep teifsin of hysrates. Salts
derived fayid li)ﬂiiﬂﬁbdiﬁcally%@@ %lél cﬁ‘&%%-t&%g 'bcrlkgs mclude spalts of I.iiranar% secondary,

hol | ne

- and teriqfGopliel, B e Sine ot s gt NS, Cycic amincs,

and basi¢ jonekdhahgandesigs, stidhia8Bighiihed Bhthile, chffbiRg, QHMln@nN ‘i”~f~‘-
he conp

d1bcnzy1EtL§)l@Ferdgagngrﬁ n%ieth E‘a %2 qngfx)ggglineeth@gl {Zéiuﬁgyylblgmﬁ?tgw} &thanolamine,
ethylenethl@me Iﬁwgwmmmhmawhﬂpnpamw kRicifife, tgmcbﬁhnﬁhﬁﬁ BiStidine,

 hydrabarh#€]; lbfg) ia'nﬁl?e,r gﬁﬂllb Cmémﬂé 0 Irfﬁ'%oaclbilﬂ% é}llpé:razme plgcudme polyamine

i ncl acet enze

resins, pl‘@a&ﬂ-bth HrEngss @pﬁltgom@p,ttm:tbyla@mqmggmytwma;mpﬁ:mpyimmm, tromethamine, and

the like. gl uconi c, glutamc, hydrobrom c, hydrochloric,
isethﬁ@niq, | actic, ~maleic, nallc mandel i c,
et hah &St SAMROUNG L the Praspatipyentionpis hesics salisamy de pesphred from

phalmacphmslmmemablfhkﬁsﬂoﬁicQc1g§ liﬂlcfllhtﬁil mmtgﬁif(]E afd & amci ac1ds Such acids include
oni c acl e |ike. arti cul ar

acetic, b&z&%g#ir%]e: § RIZOIC) ¢AmD ors“]{)ca]}cb Bpl-owfne@anqwlg?nécc W*ccglucon)llc glutamic,
hydrobrqamq: él)’dmchihosp#wnmmq, Igtit froléic, maARMmhleid hethanéuifdsic, rhﬁcw nitric,

. pamoic, ];Mngétlé%?c gﬂ%g f%gxbf%%ulfuﬁ% 4 aerg:hggcheeln?%ﬂtjé{%g gcr:lﬁpf'%ﬁ

Particulagly @feﬁﬂ’éﬁidr?ﬁ%@mcb b)airfﬂyoramclepdtcazﬂﬂoacsnailtls pth;ibbﬂabolfmﬁoeSndtananc
acids. Prodrugs Therapeutically active netabolites, where the
nmet abol |Ses thenselves fall within the scope of the
cl ai b heyundersined that@s yped hereinpefenaehss tf the panpoundseoftFormula I are
meant to lalmém:ﬁudénhc PR faly\iticeflalit SaitscoOnpounds that are
converted to the cl ai med conpounds as they are being
admnistered to a patient or after they have been

Metabolited riBrodiigy ed t o a pati ent, are also corrpounds of this
i nve e nds of curre e
.nveﬁ?‘:‘egﬂ’e‘é‘?"ea“% t‘e“’ﬁt e%?ﬂ?%?t © e IES#h%WQFéfaH within the

scope of fhigeslaimed imventivef ark alsocampanda tiH caesdbveatioch. rodtufd, GMsch are

R _compourfdg‘ ﬁ{at Abtofvenitd R9uPHaiidl cgl!n{)t%{é]ﬁs gsft}ﬁ%/t %%Pam%:?dn?lﬁlgtgﬁdﬁa a patient or

& z’r esent 1 nvention prov
after thejb}llaVP g@}bapdﬁgm@tﬁ@d ¢ Ratight, are also compounds of this invention.

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
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5 devel oping a disease or condition that may be
wo bRRlogskser prevented by inhibition of CETP by 15 WO
2006/ 014357 PMJS2005/ 0235 i6 adm ni stering a PCT/US2005/4023546
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
hurran .A'therapeutically effective anmount” is the
unt of conpound that is effective in obtaining a
ad“““‘“ea’é‘g ﬁF‘é‘fﬂaH?PF% iy sffecsiye empentiofia térepound ofthisémtentén @ a patlent in need of
treatments pep}itlfeht(?is dheQass: nmﬁmgllsﬁﬁs@ oﬂroftgl‘l)gg II‘nino% ?’e’\af\l/h?uglﬁ%ly e?fectwe

amount” Igea EAPF{ h conpounds of IS i nven 1 on,
% A 3aem °°H’&§?“lﬁ’a‘b%t léeﬁf@ame@bramsmg ofested/dindpil ngeas: i the
treatmentméalsiaetcaafo:fdlkmsmg t r eat ed with the conpounds of this

i nve at herposcl erosi s, peripheral
vasc y Le%Qeé oL COU 1011a )}g’lf By g%ﬁ?aéed with compounds of this invention, or which

the patieof s hivest aeﬂedtp@qb nsit ofi deeelbping ashylféﬂﬂd ¢k ReREA LS rﬂl‘é‘&foh@ouuds of this

invention hi)ﬁ@lﬁ&& tﬂﬁleﬁ(%&le . %ﬁ j:'@légitaeé-!}]gvﬁ%%i ez}é < ﬂ}gpagg% {ypgrbetalipoproteinemia,

hypoalphﬂ{pggqog‘élpegma dlﬁgq:rplwlespeg;@lhmm hypextaglyktealdemﬁpfaﬁiiﬁaajhyﬁdlﬂﬁﬂ@terolenna
cardiovasE AR, ahéiﬁ@ﬁs‘éﬁélﬁg’ca{‘cﬁﬁ:qghg }a0 aroke mx/ogé:glﬁ?f Infarction, reperfusion

_— tPI asti ¢ rest enos ensi om,
Jury. “%‘8%? TS B’Pe‘&?“a’ﬁat‘@écu]frslﬁe@?hoimalmd)fdnﬁammbmtaand

_endotoxerfilae conpounds of this invention are expected to be

partﬂgk&r{ll%{lﬂgf “}:tlve i.n raising HDL-C and/or

i ncr éas NPT Re PANF Grvgrtiqumre @PF‘HBCLDL'E(BMIFNGEIE effbrting bsraising
HDL-C ayjdfortpireaSingrik dafb of HBRYC hel Dben®tdss bﬂdngmn tl—trﬁab aag LDL-C may be
beneﬁcmlq{n t}@z{tﬁﬁrcelt}%{'ﬁa%&sm r@&lﬁjcm ncg r%vrﬁrsgr%\étﬁe %érngpg]Rnté)'f ?lt\{lgrocs)ﬁg%gts reducing

hérosclerosis,
the risk Ofcﬂ?\‘i‘elpblﬁg AderasdierpHs oF Exe@emmg atheroprl@snt i ng
at heroscl erosis. Adm nistration and Dose Ran es Any

syi tabl e route of administration nmay be enpl oyed for

: m—““é%%&%mu especially a human, with an

ef f eahly vaitaBRSBuebf ﬁllﬁﬁﬁﬁﬁ%%ﬁfbe egﬁ‘)]og/F& e }ow e nitﬂﬁl%al

... Far _examl e, 20 rectal,
: espemally aquﬂélp %ﬂﬁ%ﬁg?y dose etg conaqqgnc{epfé plp@nmyeltg@n For example, oral,

rectal, topigal payeigal, Doslag pulhohiy, 1a34 adend k! BdySe el ?cgJE&SDosage forms

 include taﬁbé pt%c?l%éj Hi%g 181? ofeuré%el:rgp?ég S?’ﬁlggl}:sl ons, capsu

FOCHES: PWSHIF% @qegp&@plymems aeroso]s and

the like. Péefﬁﬁblympgmldﬁof Forirald I e ﬁilﬁdiﬁiefﬁdﬁirﬂry@d or ally. The
red | oyed may

ef fe
@‘gée %lger?gﬁgcgggﬁcqf ﬁgt?\te i r gfnp Délﬂa 8}0 Yy gﬁ&ﬂngvg gn the particular

compoundt X%éeth@)plog@ﬁﬁ z\qlp‘gmptaqtyognhe tdmdltmo iveling: iroated@id@e severity of the
condition beifpire&ded Bck h&a&eﬁﬂ%‘ bd é/sc faindeld ?ea%ﬁg%ﬁ ggert:;(l)nos 1?4{;{ 1831eélrt

tre d. Such dosage may e ascer rea
per sONCR KEfmadhs SfiaFFé forr whichypatpobndsaf Fgnulh bard iinstiasdsgenerally

satisfactorfy gesulthire Iibbmﬁﬁ@ odiatighe Qﬁmfwnﬁy&ﬁhé prakdnt inngdtﬁ)ﬁ&?%dnum tlg]:red at a daily
dosageofﬁ%ﬂﬁ'ia@“ 01 t| SI] ct or esul ts are obtalne £

npounds t‘gd%‘ S Q‘Wé&ﬁ%m Ber klogragnfianingt er bumamtbody
weight, prgfeu:gly] given as a single daily dose or in divided doses two to six times a day, or in sustained
release form. In the case of a 70 kg adult human, the total daily dose will generally be from about 0.5
milligram to about 500 milligrams. For a particularly potent compound, the dosage for an adult human

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 therapentic response.

16
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dosage of fromabout 0.01 mlligramto about 100

1) 1 ar per kil ogram of animal or human body
W\E/?/eilug(i}'?“?g]r eferably given as a single daily dosBCHBUSH®S023546

di vi ded doses two to six tines a day, or in sustained

30 release fonn. In the case of a 70 kg adult human,

the total daily dose will generally be fromabout 0.5

mlligramto about 500 mlligrans. For a particularly

potent conpound, the dosage for an adult human nmay be

as | orahadmyniptratipn ViH eseidlydgeamied prteringraylelse Eadingist eftloses in

tablets aW 0.91nB, 18k h U fngt
gpuide The o B e 10 R 3 P800 e Bl G b Other o
forms ¢ @Eeﬁi‘ﬂ PePEPEEUSELIWIIeN0 2 3 5 4 6 Oral
adm ni stratl on wll usually be carried out using
Phaimactegtlpcla S Olg;x.a |l es of doses in tablets are 0.5 ng, 1
, 10 mg, 25 ng, 50 ng, 100 ng, 250 ny,
and Sﬁﬁothmgspe@tdf elic peht infaiios pﬁﬂiﬁieﬁblﬁﬂnd&&\tﬁ:al &npdaifiBns which

comprisESaEind 8P 5 EURIL S PP 03w

comPOSlbﬁﬁrqfrﬁ@@msw mvemnmp@mpm@hsmmunmf Foomga I eea phacomgeotimatly
acce];)ﬁb‘&ic saEQE ﬁﬂrﬂcﬁvé m@l@gleﬁt Wél%*ﬂhﬁ&%%ﬂ@}p& @ﬁﬁ}fi’é @zhrrler and optionally

har maceut 1 cal mposi t’1 on

| ar.
- other ‘hebﬂpsgtécrff‘gfrf‘ﬂ%%tTfGﬁe@b'W&FV%e%lce'&h%mlwltﬁdﬁw tg sgltsgyepared from
- pharmaceutjohity :maqm]ild rlbal-thc baes szto%ﬁ"lﬁclﬁﬂ:ké in@garddbAES d)r\éﬁlds and organic

maceut i cal | y accept ab

e
bases or aElSJ ePﬁ Y‘%%qsgswngfap{g[solcﬂgprgﬁémq e H’g"f%‘%ﬁ@?ﬁeg“““y
acceptabmlttﬁe:{w if;mrpdmg eutdndwikiereda dttmmaabjueamainpssmcrrsﬁmy 91sb Qonsist

essentlalﬁaéfta%o P&H]Ero?ﬁor;i{u?ﬁ anﬁggfl nc%&%ﬂcgl ach raﬁamag?eggvi@guté)lther

rnon-t ases or acl
thefeaPeB‘é‘i’aéfe‘élﬁ'&Sorganl c bases or acids. A phar maceut i cal

CONMPOshd doipodiBohs %Me%ﬁ@f)hﬁ&s%‘n%g%%al %‘éta? t%Pical parenteral

maceutically acce l'e salt thereof

- (mC‘“d“% SBBUGETS: ERmITFYRe pabintap Rk s ier CEthalmin) asilmprsngs (nasal or

buccal 1rﬂﬁl;lt16ﬂ)$c§t nﬁﬁn&lrﬁhlstrﬂﬁﬁeﬁﬁﬂc@hﬂl bhe AfosBuRHIPRHRAn Qlfiy 108 Ak Swill
rmce cal | ept abl e carrier w'thout

depends g il eufte BEREEEER t S s PERE Bt it e Hpgis Biige sctve

mgredlemtn é'lhebdmascl@mon@niemﬂjn presetitdédainluit Bosagoforth and @epaatd by any of the methods

well- kno%@hﬁé'aﬁo??ﬂa%ﬂlm ral  (including subcutaneous,
i ntramuscu hd intravenous), ocul ar (opht hal m c),

pul nmolaractical useathespmporunsls af Fmrmul-:al Iati ngombdredaa sl active ingredient in

- intimate @&*ﬂixﬂiré&rftl@ﬁ b%nac@hﬁ&‘? Hzgtjﬁelt to §oll'|'v(%n?‘ig£aq %Jﬁ;agedtl@al compounding

| ven case w | epen he nature seve
tec"mq“‘éﬁ’- ]Eh%éa%'sh@ﬁ W%W@éu"ﬁgetv pé‘éctr@éi dfamﬂlmrt the foyax erpeepefatlon desired

for admihi€atd@] d.¢/ Coraliop ﬂﬁﬁﬂbﬁ[‘ (mclﬂ_t]!iﬁé/ m"t@\)’engﬁs) Cﬁg‘fgﬂ} E% Eﬂae%omg?smons for oral

st B A SR et s b e, vt

glycols pilsa clcotodd, fth\Sﬁng hdeRtsC PrERQVEIIES, e&oﬁsg JﬁUﬂltélar%d ma{ik@ﬁ. the case of oral
Nt mat e

A S BB Sk B i s i
_sugars, Imeﬁwlefﬁhllmﬂ@llubbaﬂﬂamﬁ&ﬂgrmlaﬁﬁpfgamsndtbr&gnts binders, disintegrating agents

- and the like in the case of oral solid preparations such as, for example, powders, hard and soft capsules

and tablets, with the solid oral preparations being preferred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the most

“advantageous oral dosage unit form in which case solid pharmaceutical camriers are obviously employed.

If 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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techni ques. The carrier may take a w de variety of

endi ng on the.form of preparation desired 5
ﬁﬁ%dgn%ﬁl stration, e.g., oral or parenteral PCT/US2005023546
(i ncluding |ntravenous). In preparing the conpositions
for oral dosage form any of the usual pharmaceutica
medi a may be enpl oyed, such as, for exanple, water,
glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the Iike in the

 in these compesitipns gag) of churepy b@lvqn@pad atay Omenﬁnﬂt_\}‘lbed&twédﬂ frabout 2 percent to

about 60 ¥&APbthe %H&Hﬁfﬁl‘leq{?ﬁt e | a}ﬂo[n‘?t o@ n&w%%oﬁ’l&&mngsm Sycl therapsutically

carrjers such as starches,

-useful corppgsitiops, géuclmhpt@@@ffgctwgrdgﬁa‘geawn hgo@tg@ﬁd sThe agbva canposnds can also be

dlmmsteiilfldﬂﬁi%{rﬁsallglaﬁ|f&téi9ﬁlﬁfe| Rl @GPt S 39 @nd the like in the
Casegﬁgta%r?éﬁ,al oI i d preparations sdch as, for exanple,

powd Isrrapisst Anddhs kegsay alsprontb) abigderapchas i
tragacantlg @tdcth, oasmlstamh&p gélaﬂin @R&ipiafis RGN %fc@fc‘ilﬁﬁjplﬁiéﬁ{até R@isintegrating agent

such as g Sl RUARRLEN Pl a2 oty oG8 magS b partiand  swectening
agent S“Cbrmﬁsﬁucma@mﬁsagmu@ann aWitosagegel nmt fdroisn edpsitb] i€ haf &S fain, in
addition t§ %ateﬁaﬁ%ﬂﬂé%ﬁ@x}éttg%ah i1 lﬁﬁrchr?ireis suth &s At LP' y enpl oyed.
desired oat ed % <t°%andar d aqueous
or nof ﬁ&&%?é?ﬁ'[‘ﬁg ma@éﬁhliﬁﬂ)’é@ PrfSGEthiS coatipgs ot tp owslifa e fhysical form of the
dosage unl EPAISh@NELRRGHybeCORER With AellaE @ﬁéc ardr botR €A ﬁs%ﬂfg gfelnil}may

. .actjve npound. The percentage of tive co
contain, i §9HAP BEAGUYE ‘PEIEAD BR55776 SSBmerelaina e methyl and propyiparabens as
preservatieenypdge dridarfiavoimyg suoh achEHé Z%r oﬂ%ﬁgeVﬂeNoﬁd and may
conveni ent | E@ perc nt to about 60

per cent 1p8111nd¥ ﬁgﬁ’\%}’ tma?ﬂ 1"7l aﬂfﬁ!"f“e 2l Ssutions or
suspensiong of these @ctnc;wumﬂouﬂds sanche firbyexalie wateg alluta}bly rdised With a surfactant such as

hydroxypﬁ%ﬁmglﬁjlég 0 sglaﬁloﬁy&ﬁl atlﬂﬂg anr? %ﬁg;g% é%/rgloﬁ%lgg %elyyhy]ene rﬁyc,ols and

active conp S

mixtures hewephin iler Yader ﬁt‘iﬂwmasﬁallditgonaef stdrage adangptiesse bieparatibns contain a

reservatld% Rﬂﬁe\@ht P EAYh of ﬂi&ﬁ){)}éﬁmsﬁks pills, capsules, and

may al.so _contarn b| nder such as gum
trag g@%\ﬁ'l“ﬁ’m“a’*@'a@il fprmg &Iﬁb@tfaf @iecablegist tclude stesilciaghesms solutions or

dlspcrsmr&. e stafileGoGadis kot ﬁhmﬂﬂlﬂrﬁouﬁ)réﬂaﬁhﬁh SPLakkE rﬂg ﬁ%ﬂ@goluuons or

s corn _starch to_starch |n|C
dispersio E'} fiEcasy™ S dprmausihg e e E@ﬁﬁi §i“é‘a‘?€aﬂ"é‘i tO&H@@H@IMJ@é@% isygpgability
exists. It agerie spblehmds thuamdsions bfaairfeudd artiats i dnd mud i préserved against

the contarﬂlgg@xg%e Qx# Sf 1];11%{0@1' ahn sr%s %a f’aﬁg égdéggﬁélméﬁ o’? ca(::airlljag:can be a solvent or

dxspersmrblapc}lpl@lcogtgmhlga@r @{ahmlet, yvatﬁrlathailﬁl Wyd)lqel.g giydeesl, propylene glycol and
llqmd polyaﬁﬁéﬂ lﬁzoﬁaéﬁlt%e Hﬁﬁﬁl%mhe?e%f %8@5% le it © modi fy the
7 ysical formof the dosage uni I'nst ance,
tabl ets may be coat ed wth shell ac, sugar or both. A

Combinat@rn@r_@& elixir contain, in addi tion to the
act i red n sucrose_as a sweeteni ng agent,
et hyOmERE @ﬁ"ﬁ&?%e% Bermusyload fay o} roassbe wsedyrecombination with

other dru@ tﬁdt ang raiaﬂglpe awﬁh 1@&1&:@&@“&)& S anfi8RE6n bf AY BfseasEOSMBHBESs for
which cor%?un s c(;r?r']fl‘sor%nrﬂa TS% ua%fﬁlg nﬁﬁ‘%ﬁ ety rlugs:]]géyz dea:&?églgttegg%%mge and in an
amount ccgamorﬂg updefrarfed comemgirancossly bisdahyentib M e @it cbmpound of Formula T.

surf Q e
Dlu sp g?xéllﬁg%uéé ggxﬂp ds ttl%tdcran % Qéarpig%steir% &r#{, g‘&CST“PO‘I“]da Bf t&ns mvention
inclade ccp@poygtﬂsntwt@r@lsgfuy g@hgprgﬁdg a patient’s lipid profile (i-e. raising HDL-C and

lowering LDL-C). Preferred compound are statins, including simvastatin, lovastatin, rosuvastatin,

pravastatin, fluvastatin, atorvastatin, rivastatin, itavastatin, and ZID-4522.
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m xtures thereof in oils. Under ordinary conditions of
t nd use, these preparations contain a
‘”622@@ﬁ35?|ve to prevent the growth of nicroor gBAFERRN05/023546

The phar maceutical fornms suitable for injectable use

i nclude sterile agueous solutions or 20 dispersions

and sterile powders for the extenporaneous preparation

of sterile injectable solutions or dispersions. In

cases, the formnust be sterile and nust be fluid

CETPAgﬁAthe extent that easy syringability exists. It nust

be stabl e under the conditions of manufacture and

stora and must be preseryed against the

cont a f‘?f‘g"oﬁ‘é‘l"n"lﬂ S RS ‘X“r‘%ﬁ“@%‘iﬂ%mtoéiﬁf’élﬁfYﬁmpoundS that are CETP

inhibitotsarcts @mfamau daded 0ga modiiRat@r dfitley meBsd decribed 8Y Eﬁ;ﬂ;tet @l employing

BODIP%%Q%%ﬁSthg Qho{lrg ylf %:Ts];tgrqﬂ)tic? tilor;l:gnr oqefE%Bf %@ﬁghg Iﬁgf%r ngﬂj‘unng the

activitiepgf qhaéﬁgqed)l pggcttyezmlsygd yp@rrgﬂlq:aﬂcﬂ ‘Qnsfes pidrany] Eham. i &pids. 77, 51-63.
t her e@hyicRE QSe‘d%JﬁxE %&laﬁ wilelcFe te%L&gtfélﬁ)Q/nighs%[l%Qﬁy Synthetic donor

ounds of he 1 nvention ?
HDL pajt cjes ﬁﬁg}ta’&gﬂgm imoléwlhwbwm (helive), BOREPY @rCRyEMelpemdar Probes C-

3927), tIﬁfﬁleE{h syl Rerides &t hpdHDL, W@reteﬁﬁﬂﬁ% eafdd lﬁ'ﬂ?&ﬂe@&ﬁ%ﬁtﬁﬂ ahescribed by
| C ounds

Epps et ﬂbgut léletﬁs ‘fdétmﬁéjgg gglll Ehgﬁl&qiﬂ%i)qrqgﬁzheﬂpe]@gulﬁ,aiﬁbqyédlcetylarrlde in order to
reduce tadmgraindtfboeskentsy Dbyl dicetybmidé Wasiadediyhiditing @ABBYDASYccinimide with

fo@¥, nt raneousl| y. ,or seqguenti i th .. .
AR5 IE 1 SO FHIASESL Y Bt A b S i
from humam, b}@@d Hare vt basecegtopparticleh ePaciidiprdumiag adénsithiless than 1.063 g/ml were
collectedl BY ﬁft‘[tabé?ﬁlﬂlékﬁxloﬂ d'?héé@ EHQHQQ@CIBH@?LPHEPLS g{ch;DL nPartlcle concentrations

. ng

ing a patient’ r . rars
were ex gt_%eg:"h‘ﬁﬂns qf Siein ﬁ@’CEIm'_ane) as C&t@m@rﬂﬂ & B&z&mwrialemeeUSA) Particles
were stosddadt MAGS pntilved. udi ng SI mvastatin, |ovastatin,
rosuvggtatln ﬁftatln fluvastatin,

at or vASTHE M PFf nex; Micooflor 2 Usbotigpplasks 950l plates (Cat
#7205). \iOr 2B96¢R14B EFtRGhS USZBDS( OR3B H6trerQET E’Mﬁﬁé{\\ﬂﬁm,l 100 mM NaCl, 1

it DR, SO eGS0 8500 R i e 1 100 . of e sy
cocktail yeap ﬂédqdé@l e@hwﬂ ob the plate diesi @atpoomisai DMBO weiehddbd in a volame of 3 L.

The plat@ %9 Eﬂd&%%n ﬁﬁﬁak&tan@}hen ﬁgﬁ%ﬂé’d 1195 o8 %-)I Pl}() E )A(s\’Ecogff assay cocktail

he chol est est er onor. Seéé
containigg Goqnps gisyicls thegamaining pessaier pTgclstrnd Ié’ceﬁw bifés vob propared. 47 L

- of the se2bfl BSdyedoykiai® &Bﬂddﬁd ﬁﬁﬁé ﬁﬁctﬂ1%eﬁk [b thlrl ﬁ’ﬂs gss5§ aﬂéﬁﬁrwere performed at

Lipid 77, .

o S
25°C in B8 Yool ﬁ?géy Wik eonemsaiians of moferiekavors |5|n@w1ff§g>nor particles, 30
ng/pL. acepiioe ﬁa‘ud&/(r&hchﬁixpﬁss!é@ B rotdﬂpbodﬁﬂlrt)t i X [CETPARIEA 03 M recombinant

o EEEL BT Ly S5k 1C A i

. compouadrd Theakidl chélowstsmmﬂlmlrésyemé plateaehdey (NIsledigar Devices Spectramax

Gemini /el fE 193 o ERSle R 2Y ooB lf emeli cafte  as = 450 o

Em =51j; matwWitlemguidt filter ab#Pem, tpbotomeliiptier thecdetyingofi chedium, calibration on, and
6 reads/wbyor escence. Dabcyl dicetyl am de was nmade by heating
dabcyl_ n-succininmde with
Data was evaluated by obtaining an initial rate, expressed in relative fluorescence units

per second, for the pseudolinear portibn of 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 ICs(. '
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di cetylamne in DVF at 95" C overnight in the presence

ropyl amne catal yst. Native |ipoproteins
W(?Em'g}ﬂ ran bl ood were used as acceptor particl BET/US2005/023546

Particles having a density less than 1.063 g/m were

collected by ultracentrifugation. These particles

i nclude VLDL, IDL, and LDL. Particle concentrations 5

were expressed in terns of protein concentration as

determ ned by BCA assay (Pierce, USA). Particles were

stored at 4C until use. Assays were performed in Dynex

exaMpMegrof l uor 2 U-bottom bl ack 96-wel | plates (Cat
#7205). An assay cocktail containing CETP, |IX CETP
buffer (50 MM Tris, pH 7.4, 100 MM NaC, | nM EDTA),

and Ietef foﬂﬁkﬁm& |sﬂﬁlne§ﬁﬂ%ﬁ%ﬁl@§ e Br&ﬁdeﬁ%@ %{ 8k i rR@fltEdn%lﬁ%e more
fully apprs Jé g% (ge 0?/(£d§ia of the a%say cock
iEead P ondey riRe ’Pﬂeﬂfﬂﬁ ae adyasips &mwwmuﬁehor as shown

‘below. DVBO were added in a volune of 3 L. The plate was
m xe d the I.ncubated at 25 C for
! houl bl fﬁ ? SSBRREAF it (BF FAVRIYIOR kg way. The scope

of the m‘ﬁﬂ??l} is dgtinedhydhe @Wﬁ?dﬁ plginase é@mmrlmtsa)ftﬂm Ineentimn dhave)dn IC50 value as

. measuredaz A MESH r econd assay
‘gg‘g gtttg?]lssgﬁa% ad degéﬁ%qg 0? & tﬁg%ctqu R SPWt o start the
assay. Assays were perforned at 25Cin a final volune
of 150 L. Final concentrations of materials were: 5
ng/jL donor particles, 30 5 ng/L acceptor particles
(each expressed by protein content), 1X CETP buffer,
0.8 nM reconbi nant human CETP (expressed in CHO cells
and partially purified), and up to 2% DMSO when
testing conpounds. The assay was followed in a
fluorescence plate reader (Ml ecul ar Devices
Spectramax Gem ni XS) set for a 45 mnute kinetic run
at 25C which read the sanples every 45 sec at Ex = 480
nm Em= 511 nm with a cutoff filter at 495 nm
photonul ti plier tube setting of nmedium calibration
on, and O 6 reads/well. Data was eval uated by
obtaining an initial 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
town uni nhi bited (DVSO only) positive control vyielded
a percent inhibition. A plot of percent inhibition
vs. log of inhibitor concentration, fit to a Signoidal
4 paraneter equation 5 was used to calculate 1C50. 19
WD 2006/ 014357 PCT/ US200S/ 023546 EXAVPLES The
foll owi ng schenes and exanples are provided so that
the invention will be nore 5 fully appreciated and
understood. Starting materials are nmade usi ng known
procedures or as shown bel ow.
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The exanpl es should not be construed as limting the
whR¥&AL in any way. The scope of the invention is

defi ned by the appended cl ai ns. Conpounds of t REEUS2005/023546

i nvention have an | C50 val ue as neasured using the

assay descri bed above of |ess than or equal to 50M 20

WD 2006/ 014357 PCT/ US200S/ 023546 SCHEME 1 a NHZ CuGN

aNH_Z (R)p 11 If -r! halo DM/ 100C (R)P CN 1-1 1-2

\ /JONOI CH212 / CH3CN DIBAL ~I I (R)p7 11 (Fjalp CN

1-4 0 1-3 NaBH4 CBr4 | a _ PPh3\ (Rp (Ra)pi 1-5

OH 1-6 Br 5 Interned at ez 1-3, 14, 1-5 and 1-6

utilized in the present invention can be purchased or

prepared as shown |n Schenme 1. An appropriately

substitute H%;_a anitineuan 1 mﬂg;g%iﬁi? dnd p are as

defined in ‘'t hqs andnwdaer € th en is
preferably iodo or B?®no is treated with”CuCN i n DVF
at elevated tefferature to afford t#& corresponding
2-cyanoaniline. Alternatively, theutrile can be _
prepared by O treatment of 1-1:ﬁfih %CﬂhhﬁHH@Mﬂ in the

I

presence of a palladium(ll) sa or {in the presence

- of certain copperior nickel conple§§E3%$ee: Smth, M

B. and Mareh—iJ. |" Mar ch'BB%dvanced, @ ggfi c Chemistry",

[y

5'h Ed., John and Sons, New Yotk pR- 867 (2001)

and references i,hegein). |odides 1-31q{e prepared by
treatnent of 1-2 with isoanrylnitrite,

n-pentylnitrite,f ¢l Qtyl nitrite or the like in the
presence of di ilodonet hane (see for exanple: Smth et
al., J. Og. Sy 195, 258, (1990) and references

=

cited (Ha)p._: . PPhg (Ra)p"—:' D

-5 OH 16 Br

Intermediates 1-2 ,1-3, 14, 1-5 and 1-6 utilized in the present invention can be purchased or prepared as
shown in Scheme 1. An appropriately substituted 2-haloaniline 1-1 wherein R and p are as defmed 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. Altematively, the nitrile can be prepared by
treatment of 1-1 with KCN and Cul in the presence of a palladium (IT) salt or in the presence of certain
copper or nickel complexes (See: Smith, M. B. and March, J. “March’s Advanced Organic Chemistry”,
5" Ed., 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-buty! nitrite or the like in the presence
Qf 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 isoamyinitrite, 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 aldéhyde 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

5 therein) either neat or in a solvent such as THE or
ile. Alternatively, the iodide can be
““%?@%gggﬁf first by diazoniumformation using PCT/US2005/023546
isoanrylnitrite, n-pentylnitrite, t-butyl nitrite,
sodiumnitrite, nitrous acid or the like followed by
heatinng in the presence of iodine or an iodide salt
such as copper iodide, sodiumiodide, potassium
i odi de, tetrabutyl anl nonium i odi de or the |ike.
Reduction of 1-3 with DIBAL in dichloronethane
affords al dehyde 1-4. Regdugtign of al dehyde 14 with
sodi um borohydride or the like :0 in nethanol or
et hanol or the like gives al cohol 1-5. Treatnent %f

1-5 mnth n tetrabromi & triphenyl ) ne
in stt ch—as—dlcm'bef t hane,—eai qhd loet hane or
t he Ilke € pbenzyl bron1 &6 (See: ' B
and March - "March's Advangcgd Crganlc Chen1%§ f

5'h Ed. , S Wi ey and Sons. New York, 8- Bg

(2001) and references thereln) 21 WO 2006/014357
Inte; Red 2-02300 n i i i
termedi 5/dt W@se §%ME:. a/héé B"i%l &}ﬁa)@ %n?s cge%%%cﬁgttg%clalms can

ernedi

be preparf(zﬁ%) E%X B é)h%l?le £hé” %@@g@ﬁ@bepmgﬂ il 6#n behpurehagedRa prapared according
to the proegiltireA3udinel aScilehd D.edomPounBe2-8 laf fiBpaf@iVia Q@uﬂﬁc?%tﬁlg reaction or

no i odobenzenes 2
variation ﬁl%l e%ﬁ&é\@ayngﬁ pag{:]l bjg} @&al%gg%oaq qﬁ)ﬁphrtgd)ftl%dep} & vt pnagpropriately
subst:tuteé @I’Yll'l anédkeioarySoheni atid, Gorgpanw Retsr 63~ —tzlaﬁ@?tiﬂ ﬁ@&ﬁérﬂﬁd i ﬁhﬁua etal,

tem. Re Y ite a !
Che ]:{ 5%“%&72%9%2?:}1 a%lfgu (ngn]%gsa if2 ?W“&H' 8?8% eslejg 1}1%&31\‘&1\@ BaingMarch, I.
“March’s Adyange fﬁﬁlcﬁmﬁm a1 edy, Jmn Blilog tuid S ONew Work, §p. 868-869 (2001)
and referdﬁ%s%ﬁt@@ﬂﬂfeilp Q(éaﬁbtﬁ)nacﬁ‘ 'nﬂnle 2b9fs %@(%%%ll%saq thofﬁg ; r%grmn%m hydride in

SCr 1 yaua €
diethyl et'fﬁ gezgf?‘?fg g@jm%‘%ﬁ@i%%és Adlemativelyi, tlie nitrdechnds reduced with

- palladiumdiescartiob @R hnfey HdkNundbf hyRropR SR
: th; f@g an (? \RP' y o Chnem S}tai'o me Ifégé m‘]ﬁet%an%%gnoii ortcfjne like. Other
methods far reduc a{gl? e t?J?)n angggmgtégl FRPF be towad pre’s@ﬁlgmge&, and March, J.

“March’s (Adtvmstcd BegapicrCheRaliyC ] 3 . TbhdTWiIEY bl Zond, Néw York, pp. 1204 fzoon and
mﬂnmmﬂgﬁ ﬂpllshed W th I|th|un1alun1nun1hydr|de in 8 ,

ether to afford 2-am nonethyl aniline 2-3.
Alternatively, the nitrile can be reduced with 15
pal | adi um on carbon or Raney ni ckel under hydrogen
at nosphere i n nethanol, ethanol or the like. O her
met hods for reduction of a nitrile to an am nonet hyl
group can be found in Smth, M B. and March, J.
"March' s Advanced Organic Chemi stry", 5"i Ed., John
Wl ey and Sons, New York, pp. 1204 (2001) and
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references therein. 22 WO 2006/ 014357
5/023546 SCHEME 3 0 Aa s x 0 Calkyl (Ra) A
W?QT()Mﬁ%‘%%EN O (Ra)v Galkyi 3-1 NH2 3-2 | (CREFAKR005/023546
LiIAIH4A As Aa (Ra)P 1/ O(Ra)P Il YY OH O HNY
~/ NyCR2) nA2 O (CR2)nA2 3-4 3-3 5 Conpounds 3-4 of
the present invention wherein R, Ra, p; A2, A3 and n
are as defined in the clainms can be prepared according
to the procedure outlined in Schene 3. Benzyl am nes
3-1 can be purchased or S5tE¥4¥éd according to the
procedure outlined in Schenme 2. Reaction of 3-1 with
an appropriately substitQted alkyl acetate,bearing a
| eaving group at the Z- Iﬁq affa &ndary
amine 3-2, A kyl acetales gg (RUsghasied or
prep aF_;_u g known méPRady. The pref réq | egqying
groug{' ! de or 6—edide—but may al sgppe
mesyl ate, tosylate or the like and the solve Ikipie
di chl oron®t haNd, di chl or oet hane, tet riahydr ofom,ame
di met hoxyet hane, or the |like. The reaction nay be run
W th or without a base such as triethylanj ne,
di i sopropyl et hyl ani ne, N-rmet hyl nor phol i ne, | 6flHg he
i ke. Reduction of the ester functionality of 3-2
af fords am no al cohol 3-3. The preferred re3du0| ng

reagent is4jAlA4, in a solvent suc her,

t et r akpry [?1 n, di net hoxyet hane (Rljgxank, or t he
like. Cf hods for 5 redlicti on ofA&n~est er, can be
found in "March s Advanced ® ga¥ic Cheni sgyy" pi Ed.,
John W/ ey N GR,)M&w York, pp 1551. Am al cohol
3-3 can be cyc¢liged to oxazoli d| none 3-4 US{®g,),A2
phosgene 34 3.3

Compounds 34 of the present invention wherein R, Ra, p; A2, A3 and n are as defined in the claims can

be prepared according to the procedure outlined in Scheme 3. Benzyl amines 3-1 can 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

.. 1odide, 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 LiAlH,, 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=CI) or a phosgene equivalent such as triphosgene (Y=0CCI3) 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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(Y=A) or a phosgene equival ent such as triphosgene
T or carbonyl -diimdazole (Y=imdazole) or

““{%ﬁﬁﬁ%%g?il1 a sol vent such as dichl or onet hane, PCT/US2005/023546
~di chl or oet hane, tetrahydrofuran, dinethoxyethane, or

the Ilike and a base such as triethyl am ne,

di i sopropyl et hyl am ne, N net hyl norpholine, or the

like. .0 Enantiopure products nmay be obtai ned via

chiral chronotography. 23 WD 201)6/014357

PCT/ US2005/ 023546 SCHEME 4 A3 \ A3 (Ra)P I / (Ra)P

(CR2)nA2 OH H N ~ 4-1 Nidefgm2 (CR2)nA2 O or 1.

PhCH20OCOCI Y y 2. NaN(TM5)2 A3 (Ra)P P 4-3 (CR2)nA2

5 Compounds of the present invention g-s wherein R

Ra, p, A2, A3 and n arg as defi At he clainms can

be prepared ag shown ijih Schéf g appropriately
subﬁh&t benzyl am ne 4-1 can act with an
approdPi subst i t&BeAOxi rane tg iv§: ni no

al cohol 4-2. fTh ' be purc or prepared

€ OXiTanes—ay" p
from t he 4ebr ri¥idpondi ng al dehyde gand a sul fiGR949 de as
described in "March's Advanced Organic 10 ¢gchem stry”
5a’ Ed., John Wley and Sons, New Yoik, [ap shéfifococ
. Alternatively the epoxi de may be Yfmpﬂm“Tmsk
epoxi dation of an olefin, cyclization of a hal ohydrin
or 1, 2-diol, or other methods descrikedAPn "March's
Advanced Organic Chenistry" 50' d)mJofln Wley and
Sons, New York, pp 1051. The prefe ol vent for
this reaction is isopropanol. Alternativegly, the
epoxi de opening nay be carried out i | vent such
as acetonitrile or the like with the ai a Lew s
Acid catal yst such as Yb(OIf)3 or th%ks (CR,),AZ

Compounds of the present invention 4-3 wherein R, R3, p, A2, A3 and n are as defined in the claims can
be prepared as shown in Scheme 4. An appropriately substituted benzylamine 4-1 can be reacted with an
appropriately substituted oxirane to give amino alcohol 4-2. The oxiranes may be purchased or prepared
from the corresponding aldehyde and a sulfur ylide as described in “March’s Advanced Organic
Chemistry” 5" Ed., John Wiley and Sons, New York, pp 1247. Alternatively the epoxide may be made
“from epoxidation of an olefin, cyclization of a halohydrin or 1, 2-diol, or other methods described 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 pi:osgene (Y=CI) or a phosgene
equivalent such as triphosgene (Y=0OCCI3) or carbonyl-diimidazole (Y=imidazole) or the like in a
solvent such as dichloromethane, dichloroethane, tetrahydrofuran, dimethoxyethane, or the like anda
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 tike. 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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15 li ke. Am no al cohol 4-2 can be cyclised to
i,di_none 4-3 using phosgene (Y=Cl) or a phosgene

\Nggﬁ%@gf%ﬁt such as triphosgene (Y=0CCl 3) or PCT/US2005/023546

carbonyl -dii m dazol e (Y=i m dazole) or the like in a

sol vent such as dichl oronet hane, dichl or oet hane,

t et rahydr of uran, di net hoxyethane, or the |ike and a

base such as triethylantine, diisopropylethylan ne,

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

am noal cohol 4-2 can be converted to an appropriate

carbamate by treatnment wskpgagents such as 20

di benzyl di carbonate or benzyl chloroforgeate in the

presence o $&s such as tri et hyhaf

di i soptBpyt ethy! ani ne Qe ldaRohjoke 1

di chl or onet¥ans, dpghl oroettafie; tetrahydr ot an,

di met hoxyet hamm _or {the |ike. The %@%kﬁﬁP an then

be converted intd o glidinones 4-3 byytreat®RapA wi t h

bases |ike Iithium, €ddium or potassium

hexanmet hyl di sil azide in solvents |ike tzr{ggmdrofuran,

di met hoxyet hane or the |ike. Enantiopure Dnedguct s may

be obtained yia ghiral chronmatography. 24 WO

2006/ 014357« PeI/'t 15211115 /0 2 3 5 ACHEME 5 As As
aPl\ aAR | [ (Me30000) 26 N HN f
Me3CO -~ (CR2) nA2 ( )nAz‘-th’E%-l 5-271 Ms@., 2. NaN3
As As (Ra)F(: ( | '\ Ne2rFa H2/Pd Hy_ 1IR3 2. TFA
( N~ 5-4 (CR#)0A2 Me3TRMA? ( CR2) nAMesQOT( YI~ Yoy 32

0 ’ 8]
JY’E*Y 5-3

o ~ A3
(Ra)p_l' P

Ck:giz

55 (CRy),A2

Compounds of the present invention 5-5 wherein R, Ra, 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 r-butyl carbamate (BOC) or
benzyl carbamate (Cbz). Other carbamate and alternative protecting groups for nitrogen can be found in
‘Trotective 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 alcoho! may be converted to an alternative leairing

- group, such as tosylate, iodide, bromide, or the like. The mesylate is then displaced by an azide source,
such as NalNg, LiN3, BugNN3 or the like in an appropriate solvent, such as DMF, DMPU, or the like.
Azide 5-3 can also be prepared by treatiment of alcohol 5-2 with diphenylphosphoryl azide,
diethy1azodicarboxylate and triphenylphosphine in THF. Azide 5-3 can be reduced by hydrogenation
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10

15

i As (WP41 1/ O-NH\N 5-5 (CR2)0A2 5 Conpounds of
wd ABe/Bls8SeNt invention 5-5 wherein R Ra, p, A2, A3 and
n are as defined in the clainms can be prepar LHYS2005/023546
shown in Schenme 5. Appropriately substituted
am noal cohol 5-1 can be prepared as shown in Schene 4
and preferentially protected as a carbamate such as
r-butyl carbamate (BOC) or benzyl carbamate (Cbz).
é?l er cargﬁﬁ mat e and alternative protecting groups for
over a megl chtalyshsuchas Bi@2 pebHE or he 1ﬂ<|°rimlemwmm@(solypg suph as EtOAc, THF,

EtOH, or @Edlﬁc@' Folﬁ%ﬂﬁé‘?eﬁh@t aﬁﬁi r&%varlé}q 10 ec and %r{nﬁ gﬁg&)tamed For

the BOC 10&8&%0 oup, éFé"éﬁﬁ%@Zd%ﬁhP Ip&fer&gtm%gpdrcgé@ﬁqwgh ferfthesCRZ protecting
group, hydidgbnatibn bvel W ek &A1 R0HRK %?] P(‘Uz oij P@@&Xﬂ.&lh&% &o%%to%na{% solvent,

e solvent suc | or onet hane
such as B %og‘tq@ (08 the ltke it B ;’Eﬁf‘iﬁeéﬁ%ﬂﬁlwddif AERdYek J@@mmneM@re cyclized to
imidazoliginanes SKSausing photashe E¥=2C1E e Hosgron equilAeht b@hag kiodrese BY-0CCI3)
chloride in

t
orcarbon SRR X HAETSE] S Pl RAPISEotbe Aeabkommabase, dcblorochane,
tetrahydrofprep dvosthertsiatnas, cothe likhend & ee Blﬂ:htab EridRliyRaaNE ﬂuﬂfpr@ﬂlethylannne

-methylﬁ?ﬁﬂggﬁeg%;tﬁee F ?Eén?hﬂfrf](g) ﬁ?\P éﬁuc?strﬁ %D(%brtmlgﬁd vrtf»echuat, chropatography.

I'ike. Alternatlvely the aIcohoI may be converted to
an alternative |eaving {ﬁuch as tosyl ate,
i odi de, brom de, or the I|ke he mesyl ate is then
di spl aced by an azi de source, such as NaN3, Li N3,
Bu4NN3 or the Iike in an appropriate sol vent, -such as
DMF, DWPU, or tthIlke Azide 5-3 can al so be
prepared by treat of al cohol 5-2 with
dlphenylphosphbwyl ies di et | azgedi car boxyl ate and
t Liphepyl p ne |n ;ﬁ%) i deSB- 3 can reduced by
(Rﬂ__wxgr genati on y%& bY 114357 PCT/ US 11115/023546
verta netalkbataF§§ Such as r ie like
i n7an pproprlamgc$gh¥ent such ag\E EtOH
or thenike. FO|Wﬂﬂbng reduction an vaI of the
protectlﬁg group pthapi ne 5-4 is obtalned(CF@Lf@the BOC
prgHectlng group, TFA/CH2C12 is the preferred nethod
removal ; for the CBZ protecting up,
hydrogenatlon over a netal catalyst, dquch as PtQ2 or
Pd/ C or the like in an appropriate Sollvegga 5 such as
Et OAc, THE, EtOH, or the like is the fdgreferred nethod
of renoval. Diamnes 5-4 are cyclizedito
inidqgolldlnone§)5 5 using phosgene (Y=Cl) or a
T p gene eqU|vment such as tr osgéne (Y=0CC13) or
(R? Y c lq/;bonyldllnlﬁazohe (Y=i KE e) Jor the like in a
vent such_as di chl or onet’Ratte (chl or oet hane,

NH,

“;Z HN\\,J\
(C I:{E)n“c\2

(C H2) n‘ﬂ\2
6-4 7 6-3

Compounds of the present invention 6-4 wherein R,Ra, 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, sodjum triacetoxyborohydride or the like
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tetrahydrofuran, dinethoxyethane, or the Iike and a
as triethylam ne, diisopropylethylam ne,
wﬁk%g(ifﬁqgﬂorphol ine, or the like. Enantiopure pPOHUSE®S/023546
may be obtained via chiral chromatography. 10 SCHEME 6
O HN-~--OCMe3 A3 A3 Oa~\ pCR2nA2 (R)p/ O (Ra)
11 ( / -- HN OCMe3 NaCNBH3 HN NH2 McOH HOAc (CR2) nA2
6-1 6-2 TFA A3 OAs (Ra)p YIk Y (Ra) Ot< HN NH2
. HN- / >\ (1CR2 )J)NnA2 (CR2)nA2 6-4 6-3 15 Conpounds of the
in methagpls etbapol; dicilerosthme geuahyfirofusimorthe Rie ormecoding 1a3netireds fescribed in

Smith, M aa8 MieéH, neqlrdrdy’ §%aﬁéeﬁ'd§iﬁ@@heﬁﬁnﬁ¥ SPRL. e.'%hl@ﬁ/l? AMSons, New

Treat ment of 6- an_appropriate
ork, iy R P o e ahnte ol it g P oDy bt for i
transforpaticphas sellion cmamdﬂ@ah&ym Irq&qumﬁmaﬁaytic&cétia Qcidl ©8pd&Rtion of 6-2
affords €8, Bof tﬁ&gﬁ@d}gote@lﬁlgg{ ?_‘%j{ L B e r?@dy o%hdf geprgtection.
r oxy IS

sodi um cyanobor o | 2
Diamineg -3 dre thepjepclized M@nﬂﬂﬂﬁlﬂﬁﬂ)ﬂﬁﬁﬁm BGhE pHLSQéhﬂ: 1.15(3])) 6 a’th'&s@né equivalent

such as @iphbsgenORa@TX13) &U&B&Bﬁ—dnﬂ(ﬁ%lé’ f‘@%ﬁ‘ﬁ@ﬁ@le) or the like i I!]n a solvent such as
tetrahydrofuran or ke or according to net
dlchloroalggle‘aff, Kt gregthane, tetrahydrofuran dlmethoxyethane or the like and a base such as

triethylamine, diisopropylethylamine, N-methylmorpholine, or the like. Enantiopure products may be

obtained using chiral chromatography.

SCHEME 7
A3
; S A? (Ra)_' =
(R Pl o
=
OH ' R
HN\/k(CFl » R0—( (CRy) A2
71 e 7.2 ©

AS
(R - ~ L
M G
| NHp ~F
. N\/k

MO T tomaee P

(CR2)nA?

7-4 7.3

l KN(SICHgz)5)o

(Ra)p_la/\

o=_-N
w
7-5
Compounds of the present invention 7-5 wherein R, Ra, p. A2, A3 and n are as defined in the claims can
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

{CRe)aA?
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Smth, M B. and Nhrch, J. "March's Advanced Organic
, bi John WIley and Sons, New York,
“Kpﬂﬁﬂ?igé 1189 (2001) and references cited therecmnmzmhﬂusmm
affords 6-2. Preferred conditions for this
transformati on are sodi um cyanoborohydri de in nethano
wWth catalytic acetic acid. Deprotection of 6-2 5
affords 6-3. For the BOC protecting group, TFA/ CH2Cl2
is the preferred nethod of deprotection. Dianines 6-3
like in the;presqnpepf a\ApPTopEake bese) snﬂdasztnbthmlamume«msspmpylahﬁ@mme N-

methyhmﬁfiﬂcﬂﬁ@ n& thevite )Al%(‘nfﬁvﬁp GROAP 10?9'1911( gQLO%Q%tted P an al%rnatlve leaving.

thef it grase
group, sug t & dpdisie, Hrorpide, or thedike.nThe g]gsy\baémls tiendizphised by an azide source,

such as NgNa hlLidizoBealfitdm er thel ihkdﬂin(ﬂh&pfubpﬁﬂe sélednt, A0 TIME AVIPU, or the like.
or i ke and a base such as

et h
Azide 7- Sdéa.n a[sH%r:g;npﬁl%H %a Itﬁegta‘ﬁpb?fﬂcg{aﬂﬂ Znith glphenylphosphmyl azide,

‘dlethylazNil%@Wlaﬁ%ﬂﬁﬁ@pw@phwhm & THKe AzEaart dao el feﬁu@md Bi§iin® 7-4 with Hp

over PtOi;RKg e s@QBﬁbﬂﬁﬂneH?%a? P&{Q&Ir %gﬁ%&lgrll_lf{f ?%ﬁ&aﬁxﬂ% ]Eggg'on@s 7-51is

accompligheykthroygh the;us_@ of ap apipréyBiate( HRag, s d? litlulun(dBﬁ)pﬁ)pylannde or lithium-,

sodinm-, %nAmMr&éﬁgléﬁl)a%?@%e Klsan a(pﬁléc)p-satfa sﬂ\rm‘_‘ﬁgah ag ']éI—[F

dimethox OIAME, DMA, or the hke Enantlopure products may be obtained via chiral
chromatography.
SCHEME 8
Ra)p Q‘ (Ra)p q
CR,).A? : R (Cﬂg)nAz
8_1 ( 2)“ 8'2 ‘

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 -2 by treatment with an appropriate alkylating agent such as an
alkyl halide, alkyl tosylate, alkyl mesylate, or the like (for example methyl jiodide) 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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.5 Conmpounds of the present invention 7-5 wherein R
“ﬁ?@uﬁ%rﬁﬁ% A3 and n are as defined in the clainms can

be prepared as shown in Schenme 7. Treatnent of FGHER005/423546

7-1, prepared as described in Schene 4 with an

appropriate di carbonate or chloroformate affords 7-2.

7-2 can be converted to azide 7-3 by reaction with

nmet hanesul fonyl chloride in dichloronethane,

di chl or oet hane, tefrahydrofuran, di methoxyethane, or

the 27 V\D 4357 PCT/ US2005/ 023 A%ike in the
pr esencelfBkan pproerQ Bk e qae rlethylanrne
di i sopropyl et ne, Nrﬂerhyhnorp i the

l'ike. Alternatrvely, t he al cohol may be converted to

an aIternativegﬂeaving group, such as t9esyl ate,

i odi de, brom de, or the |ike. The nesyl atee i s then

di spl aced by an azide source, such NBMSEHNS,

Bu4NN3 or the like in an appropriate 55 [\2ebitiiH,such as
- DMF, DWPU, or the ldke. 5 Azide 7 3 can al§o be

prepared E? catment of @Bgohol 5-

di phenyl phd8 azi de, PBWEthyIH%bH"C boxyl at e and
tri phenyl phosphing in THE Azide 7-3 cal beyreduced to
amne 7-4 with H2Brover Pt02 with THE as apgol vent
when R4 is ben2¢l. Cyclization of 7-4 tes
i m dazol i dinones 7-5 is acconplished through the use

pri at e base, ch as |ithium
Intermc(gzltesa@o 3 ?‘3‘9 b Fi rﬁeaeén RELD Hqﬁ‘y e as defmgd frthe claims plizesiin thepresent
inventiop F@(hergrmtdli)dsshrbwai naichetae QDrAii El@rbpriﬁ&ly fhubgitutedPBen Dmhtﬁie@ -1
preparec?&les}(m in SHGHe aﬁanTt',éFheaéQ g[hn% s e%é%%ﬁpéﬁ%&l% {OF potassium

I'i ke. Enantiopure tct '
hydroxideqr the like dp arbwﬁgmﬁmqycousﬂblﬂmﬂisﬁhm etAsnol, (pRephpol (dRehepike M afford the

8
Zl:i::@ﬁ%%tfgi% 5“51%):8 deesca:réla ge%:l | n)Sgﬁﬁr ¥ B é]d%%ﬂ?c)hnrj d"l\%rcl\%ﬁ éldvanﬁed Organic
iley grid Sens. Newiterlaop. 1089 1 HEHC00D) pivbreféraicnstherein).
Benzoicaeids barclﬁg?ae/&ﬂtl@d th Belﬁyl?al&}éi%lt'é bﬁlﬁﬁfaéguégﬂh aIFlE l.}Ch as Forane in solvents
e SRR P APl PHEST b bt e T S
Chemistey artHEd, Jobi Wiley aod5cie) New Yark, 3905894081 Bind ReferSfdeV araléem)
A]tematﬁrk’ﬁl.?é%a Il)_éEESte‘iJfng %))I? R ! he}g?ﬂs %‘W{“‘e‘%ﬂgh als ke

resence o
mme'fhyrsr Ylﬁlﬂa‘fﬁlﬂhf}f@aprﬂ prrsarrrna &stgirreqycpd toateoholkbl vithiLiAlbEs or the like.
Intermecﬁéé%_lﬁ§ bm%ﬁgﬁfﬂl%u@/ﬂeﬁiyll ¥lohfils 98 LPs{ngtreagerllts Is(uch as triphenylphosphine

and carbon tetrabromlde 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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25 28 WD 2006/ 014357 PCT/ 13S2005/023546 3 A3 (Ra)P
t (Ra) CN CO2H 9-1 9-2 or BH3 THE 1.
W%%kg éﬁ LiAlH4 A 3 (Ra) P PPCBr4 h3 (Ra)p RCTBIS2@623546
9-4 9-3 Internediates 9-3 and 9-4 wherein Ra, p, and
A3 are as defined in the clains utilized in the
present invention can be prepared as shown in Schene
9. An appropriately substituted benzyl nitrile 9-1 i
prepared as shown in Schenme 2 can be heated with a
base such asgj sodi um hydroxi de or pgLassi @n hydroxide
or the Ii @ﬁnggppropM%HO@queous cohol such as
et hanol , prop or the+ti+ke—to af fgrd ), A2
appropri atel Odubstit ut ed benzoic amg -2 ("See
Smth, M B. and March, J. "March's Advanced Organic
Chem stry", 5a' Ed., John WIley and Song, New YorKk,
pp. 1179-1180 (2001) and references thefeip). Benzoi ¢
acids 9-2 can be reduced to benzyl al coholgng-3 With
reduci ng agets such as bor@ne in solvents D such as
tetrahydrof n or t he Ilke,lLSee Smth, M B. and
March, ~J. MMarfh's Advancé&d d"ganchNChe ptry”, 5t
Ed., John W and Sons.—New Yor k, p 549 (2001)
and ref er éices (ER3S n). Aternativg Agan be
esterified by known nethods incl uding trgat nt with
trimet hyl si I%ﬁl azonet hane and the resif®i ng ester
reduced to al cohol 9-3 with Li AlH4 or the |ike.

ermedi ent inve erein 1} lod 5 d i
Interm dhl?%)ﬁl@ qggth@?%ugllnﬁgg%a‘ggngg éucﬁ § #19 o ﬂgﬁﬁ%ﬁ‘ggﬂhﬁhﬁéla'ms can

be prepared agphowm iRsheme 49 EBmem aaerqpnatsIMsvt@nn@edshmmmyde 10-1 by |
condensafibiLRItOR ﬁﬁﬁ%ﬁ]lﬁ&{éqo aﬂ’bﬂhﬁ@ &ﬂﬁﬁt‘ﬂéﬁ ﬂ1tf?351ct)ﬁ§db ke qggcnon may be

vance

Catalyzedg}[é’lﬂﬁlegflg/b%ﬁs %lgh asg(ﬂidlﬂngMOWq @yheile isapiventaagh :m¢tkanol methanol or
the like. Nigroalcbidls 509 c{fO2ducad &b &1Rih6AENS RS OINGHIS Bdetants such as Raney nickel,

: palladlum 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., ez al.. Bioorg. 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=0OCCI3) or carbony! 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
R! .0 2 !
j)LN N _A(CRanMox R%(Cﬁz)np\z_
MeO_ _NH | MeO. _NH
14-1 O 11-2
PhMe,SiH
TFA
0 .
N P KOH/MeOH/T R T
& HF
Rt (CF{ A2 (Cﬁz)nA2
2" MeOT NH
11-4 , .
O 413
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SCHEME 10 0 29 WO 2006A) 14357 PCT/ US2005/ 023546 O
wordhh & (CR2) nA2 Rt CH2NO2 10-1 R (CR2)aA2 10-2 O -
Ra% %k_‘k?o HN) ~O Y~Y HZNOH RI 2 \/ (CR2) nA RPCT/AUS2005/023546
(CR2)nA2 10-4 10-3 Internediates 10-4 of the present
invention wherein R R, A2, p, and n are as defined
in the clains can be prepared as shown in Schene 10
froman appropriately substituted benzal dehyde 10-1 by
5 condensation with a nitroal kane to afford the
Intermedigiss { 1-f @f e Prrisent dapeniddrovhetein R, RThA % praeaﬁta'rems deByedifthe claims can
be prepfrai @' slégxeﬁi O hEH B0 U AR 3 ar
e oA R RaP T o1 b Rioe oran

ﬁ ke in solvents suc
amino an] & l Whieh G2 e preshased ot prepased bicknowd weegibds with a Grignard or other

or; ganormmlli]@ﬁhgeﬁhﬂicﬁ ad B Srgdtibhifmf gﬂ&ﬁ?ﬁk%oﬁ‘éﬁ ?gplg@({ﬁ%)i 1-2. Reduction of

on activated car o
the ketone wgﬁ sddﬁurF ﬁ rog}z%témr% émsporﬁgmilng@ wl@ﬁghca%eatﬂ;@ di @E“ qa thiedike or with
other redlwlllgailgciﬂhmich @s ghdnyldi‘rhéth)ﬂ Wildhe & TR GIT3A0 hicoRil hm%hla{ can be cyclized

to oxaslifig Fa 3‘?‘%"}6‘7‘“@%’3)‘” it s GO S0 e 5ME0K, BOOR o he

'lkeﬂ“dcrrﬂi ﬂ@éﬂ’et@ﬂ@mrﬂth?@ﬁnome@kd,o 4 using reagents such as

phosgene (Y=Q), triphosgene (Y=0CC13) or carbonyl

di i m dazol e (Y=im dazole) wth bases such as

triethyl anine, diisopropy~8EME Bhine or the like in
solvents |ike dichloronethane, dichl oroethane,

t et rahydr of uran, di net hoxyethane or the |iKke, SCigEME

11 1500 0 . (Ra)p_.,_.:_
A M Z
(Ra)p_:_g/\/ + O NH 1
' P Br O R
e T

12-1 12-2 12.3 A2

Compounds of the present invention 12-3 wherein R, R1, Ra, A2, 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 Schémes 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
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R~-NO A2(CR2)nMgX R i (CR2)A2 n MeO NH MO /NH O
Wog%]m%‘e%ég_,li PhMe2SIH TFA O HNAO OH KOH MeOH THF R

R ITNA2 (CR2)nA2 MeO NH 11-4 o 11-3 30 TT/US2005/023546

2006/ 014357 PCT/ US2005/ 023546 | nternedi ates 11-4 of

the present invention wherein R R, A2, p and n are

as defined in the clains can be prepared as shown in

schene 11. Treatnment of an

N- car bamoyl - ( N-r net hoxy- N- net hyl ) anvde of an am no

acid 11-1 which can be purchased or prep y known
nmet hods with a Grignardor other ordah lic
reagent

W t h sodigAraoishydr i r zinc borohydri in R

al cohol i c_sol vents oA* THERbr the like or wit ,%?her
reduci ng Bglents such ad3ghenyl di nethyl sila 5[ 2T HE
af fords al cohol 11-3 which can be cyclized 10

oxazol i di none 11-4 upon treatnment with base guch as
KOH in sol vents such as MeOH, EtOH or the Iilke and
THF, di oxane, di net hoxyethane or the |ike. O]SCHEME 12
A3 A30Ra+NH)P/ Br (- OONRL A2 RL O} 12-1
12-2 2 12-3 A A3

h-as an or glhol i thium affords
g ketene %1- Z!H Reduction of 5 theketone

R
(R%)gy

Compounds of the present invention 13-4 wherein R, R1,Ra A2 A3, p and 1 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 hexamethyldisiliazide 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
iodide 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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Compounds of the present invention 12-3 wherein R, RI,
, p and n are as defined in the clains 5

“@ﬁ"@é”ﬁ?ﬁpar ed as shown in Schenme 12. Oxazol i GOTOUR805/023546
12-2, prepared as shown in Schenmes 10 and 11 can be
al kyl ated wth benzyl brom des 12-1 which is prepared
as shown in Schene 9 using bases such as sodium
hexamnet hyl di si |l i azi de or sodi um hydride in solvents
i ke tetrahydrofuran, dinethoxyethane, diethyl ether,
di met hyl f or manigde, A8li net hyhaceiam de, orgt like to
afford praeyg 2-3. ;0 ] ne 3 (R 2006/ 014357
PCT/ US2005/ 02 cR i PH(Ra——\ + P, / Br
{ O-~R AZ ngdlﬁ-l 13-2 02 13-3 A2 p3,(Ra)p /
O-Rt OZ A2 13-4 Conpounds of the present invention
13-4 wherein R Rl, Ra, A2, A3, p angyntpeends defined
in the claims can be prepared as shawpci,n Sgheme 13.
Oxazol i di nones 13-2, prepared as shawaHj,E.Schenmes 10
and 11 . 5 cap Al kyl ated wyth benzyl bronides 13-1
whi ch caff®&pr gpared as sho in Schenexl_-#8i ng bases
such as- sodi urf hexamgg,hyl d¥si 1Y azi d&®er- sddi um hydri de
in solvents |ike petrahydrofuran, di met¥io t ,
di ethyl ether of ,theyxlike to afford product 13- 3.
Conpounds 13-4 are then prepared via a '$%zuki or
Stille reaction|or variation thereof enploying
pal | adi um cat al yZedabr@™E coupling of iodide 13-3
with an appropri stituted aryl- or
het eroaryl - boro ?‘%’:%é)é@ggﬁ%or onate ester or -trialkyl
10 tin as described in Myaua et al., Chem Rev. 95,
2457 (1995) andaseferences cited wthin and as
describ )_i_:n mth, M B. and March, J. "March's
Advanced i emstry", 5a Ed., John Wley and
Sons, New York, é)p.NﬂGE*eB‘B@ (2001) and references
cited therein.
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Compounds 14-5 of the present invention wherein R, R, 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 Scheime 9. Reaction of 14-1 with the Dess-Martin periodinane affords the
corresponding benzylaldehydes 14-2. Other methods for oxidizin g a primary hydroxyl group to an
_aldehyde can also be used, for example, Swern oxidation conditions, tetrapropylammonium perruthenate,
pyridinjium 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=C}), triphosgene
(Y=0CCl3) 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, hetercalkyl, aryl, or

_heterc_)aryl bromides using bases such as sodium hexamethyldisiliazide or sodium hydride in solvents like
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15 SCHEME 14 32 WO 2006/ 014357 PCT/ US2005/ 1123546 R
ssMartin Ra , \ A3 (a) periodinane ( )v CH2OH
w&z;ﬁ%& 14 1 14-2 1. Znl2, TMSCN, CH2CI 2 A3 BCT/US2005/023546

L1IAIH4, Et20 (Ra)pl~/ \ A3 NHY Y (Ra)p O{ ~ NHZ

14-4 0 14-3 OH 1. NaH, DMF 2. Br-(CR2)nA2 A3 (Ra)p

N-(CR2)nA2 O\ (" 14-5 O Conpounds 14-5 of the present

i nvention wherein R, Ra, A2, A3, p and n are as

defined in the clains can be prepared as shown in
tetrahydrogupan gimpihox ysdmpe| dicthyd oHor or the like aiffobibprpducahase Erfhtiopure products
may be oltERPEIREhRA CRHagrapRy.t he 5 procedure outline in

Schene 9. Reaction of 14-1 with the Dess-Martin

peri odi nane affords the correspondi ng benzyl al dehydes

14-2.. ther nethods for gpgpsisgiB9 a primary hydroxyl

group to an aldehyde can also be used, for exanple,

Swer n oxi dation conditi tetrapropyl anmoni um

perrut henat e \p yidini u[hi“azl orochro sul,fur

trioxi de(f:@ iLdipe, or tRe NaRH, GoNi R

2- Ami no- Cg%gnolmu‘can bé rom

14ZV|athe ondi ng silyl ated ;éazarqrj_)(drlr?by_

t r eat nent V\nthtrlmsthylsHyI cyani de 0 catal ytic

zinc iodide foll owed by reduction with Ijithium

al umi num hydride or the |ike reduci ng adeft. RaNi,

o 3 ag. HCO,H,
t MeOH
1 = H1 J‘l\ |
(A5 Yo v o Y R
- s (R )p'_"!—
NH | # NH
o 2
15-4 OH
O 15-3
(HO),B~ As
PA(OAC),, K,COs,
H,O-acetone
3 3
o D A =L FoN A R?
(Fer G
_ = NaH, DMF =

NH —(CRy),A%
0~ Br—(CR),A2 N (R
15-5 5 156

Compounds 15-6 of the present invention wherein R,R1R2, 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

- mitroalcohols 15-2. This reaction may be catalyzed by aqueous bases such as sodiem 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. Chenm. , 2001, 9, 677-694). Aminoalcohols 15-3 can be
cyclized to oxazolidinones 15-4 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.

_ O;cazolidinones 15-5 are prepared via a Suzuki or Stille reaction or variation thereof employing
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Al ternatively, 2-am no-I|-phenylethanols 14-3 can be
from1l4-2 via the correspondi ng cyanohydrin
“%ﬁﬁﬁﬁiggﬁ%nt wi th potassi um cyani de fol |l owed byCT/US20605/023346
reduction. 2- Am no-I|-phenyl ethanols 14- 3 can be
cyclized to oxazolidinones 14-4 using reagents such as
phosgene (Y=Cl), triphosgene (Y=0OCCl3) or carbonyl
di i m dazol e (Y=im dazole) with bases such as
lld.triegp%£anlne 5 dllsggéopylethylan1ne or the like in
palladium sApLEEE PIsicURtng 9 indister § rdveth agtbrobiliaselp stlstituged aryl- or heteroaryl-

boronic @y, aimydifa&feﬂlf:ﬁrba —trﬂlk?ﬁhm%ﬁﬁﬁnﬁ d@é'crﬁ)gfﬁll\!{{ﬁ% ilet al., Chem. Rev. 95,

can be al kyl at ed

2457 (1995?511& refzjek nf:es Cét zgl/]mthlar andwétj%chgW}l ngbrﬁ/[dgsaqgg\ilm@p Badbagch’s
Advanceg\digaris Ciamismyﬂ, HeEaNRIbA wgﬂoh(s ySein lsa%%s%t@ng York, %g I gddgllégg éjgg and

re e ke 38 S b e WYL B BpIy i beteroary
bromides pging [aaée@p¢I'Dqtsdso@wudmtrsetﬂ)ddlsﬂlaﬁdmmﬂsbmpmﬂ@dﬁdeﬁd welvénts like

tetrah dﬂiﬁ)i‘alb@lrﬁ&ﬁ(ﬁ( B8&heY gt l [Ty h
by oi%a dNOZ Iy) h al@ﬂﬁi} O{Elgl%gﬁ) a&%@%’mél a?@_lgl\%qm&wre products
may be opgured via @‘W‘Wlﬂt%why ag. HO2H, 1 MOH (R)pi RY
Yi R ~(R)PNHi NH2 15-4 OH O 15- (HO 2B A3
Pd( CAc) 2, K2CGs, H20-ac§%ﬁﬂ£&516

)OL o)
| 9] \—{NJLW ! R h
(Fe F‘C/L/ (R or (9 Bn ‘RE)PQE/KWN\(O

CHO

6.1 MgOL, RN, TMSC!  4e0 b & b
1. LIOH, aq. HsO»
2. DPPA, RsN
(HO)B" 3

AS
x ,  Pd(OAC), K,CO, i
(Ha)p“:_o;/f HZO-acetong ¢ (R?) _‘CR/T
& ~ PU__~

164 O~ 183 O
o) ‘o)

| NaH, DMF NaH, DMF
Br—(CRp)nA? Br—(CRp),A?
. (HO)B"
A Pd(OA
(Ha)p—:— R H.O-acetone  (gay L oS R
(R
N o
N
O—¢ “(CRy) A2 N 2
165 %o (Chay 166 O\\<o (CRo),A

Compounds 16-5 of the present invention wherein R, R1 R2, 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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As A31 a R R(R~p/ NaH, DW (R )P p~(NH Br
(N(CRz)nA2 15-51015-6 \O Cbnpounds 15-6
wdz‘ﬁsz};ﬂ:é ﬁesent invention wherein R, R Ra, AZPCHEBS2005/023546
and n are as defined in the clains can be prepared as
shown in Schenme 15. Al dehydes 15-1 can be purchased or
prepared according to the 10 procedure outline in
Schene 1. Condensation of 15-1 with a nitroal kane
fords the _ substituted nitroal cohols 15-2. This
adducts 1§ ga%stqeﬁﬁ{ﬂqqun Beans o4 yixdelJ. By &emobis:. . 1288% 924 30232 The chiral N-

acyloxazoH@Biobé day BE P¥icHSse by ﬁl@?ared ai lﬁl@sclrﬁ}le\i? ?{r%%lr[] 2]2 III b#ﬁenlg) % §%h;11ad D.R.

t hanol
Synihesis E%J] q"agg‘%ﬁc% SEP'&P ougds r% Zicanbronerolrzed tovbe lsomesgonsingrics!s sutthen treated
with dlphawlﬁﬂas}ﬁybrﬂidhl@&lmi aRAhlk At AR t@ Eltféé{ ARt @éapx‘aﬁ%engﬁt affording chiral

oxi t h resen hydr ogen ga
oxazolidiir A 6T8 o s Aon P BB s e ugkier S8 adackiamet variaton

thereof elmlmang)palmalmn catdlgzet ickoss {dnplig df&&g@és, 163 mtl@ﬁpp%prpate]y substituted aryl-

or heterozr I%E&m M& _bgil | ° e%p 'tgﬁlggl i WSH@@T&%?F%E‘F ’r%d“‘ya“ra etal,

Chem. Re}’ é’ég%ﬂét”é 1%3?@ Hn E@ffpmsg@mé WithECh)d astdeisqribad fesiith, M. B. and March, J.

“March’s (A\dvm 6)} £l cﬂ@ﬁ&%ﬂ)’&“‘ 1% ‘P'% &?in& gonsnkdazf%gh#yﬁ\gﬁg :%69 (2001)

as_triethyl amne, opro

bases
and referepfs cftpek Elerfanh QT BAIDECE Pk it T bt heteroamyl aryl, or

heteroaryldireiides eghhieaes suck b ﬁhﬁﬁ’d’ &&%@lﬁyldﬁﬂﬁ%g Q¥ g gﬁn% in solvents like
- are prepare

tetrahydro%m an k(f1m%t}101§8ﬁ}az 9 d:legfgg Flihsrrf)ré]?e Wr"—? prdrpredyels é@fs Alternatively,
oxazohduemps By Ay aBldyiangl ﬁﬁﬁﬁie@ﬁﬁBﬁYatM @@Qﬁ&a 3§‘ﬂlﬁaunds 16-6, which are

di d -4
swicca B SRR SISy BB, S iyt o

heteroaryldmr@m: acidsy rlepsonatetmtemm -wialkgl b songounds toatthidl prédudts 16-5.
conpounds, as described in Myaura et al., Chem Rev.
95, 2457 (1995) and references cited within, and as
described in Smith, M BXAMFBVarch, J. "March's
Advanced Organic Chenistry", 5" Ed., John Wl ey and
Sons, New York, pp. 868-869.(20Q4), and references
cited therein. Oxazolidinp 15-5 can be al kyl at ed
with al kyl, heteroal kyl, & L_or heteroaryl brom des
usi ng bases such as séé?un1 exa@dt hyl di si | i azi de or
sodi um hydride in solvents like tetrahydrofuran,

diethyl ether or the like to afford

i opure products may be obtai ned

A 2-liter ﬂﬂlslaweha:haagedohﬂ'omg 0QB48hYl) omiﬁwgﬂ@dowotﬁﬂ&nde, 40 g of CuCN and

750 mL of DMFE. The mixture was heated to and then maintained at reflux for ! hour. The reaction was

cooled and poured into 3L of water containing 300 mL of concentrated ammoninm 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 HCI and
brine. The solution was dried over anhydrous MgSO0, and filtered through a silica gel plug containing a
layer of MgSO,on top. The plug was washed with 5L ether. The ether solutions were combined and
concenirated 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-
(trifluoromethybenzonitrile "H NMR (CDCl3, 500 MHz) 5 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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O N \VRLBn I Il RL(Ra) i / (Qor ( Bn (Ra)P,

( 16-1 CHO Mpd 2, R3N, TMsCl 16-2 CH 0 0 1.
H}&fj’ﬂ”gwmoz (HO 2E A3 2. DPPA, R3N \ A3 1 PCT/US2065/023546
Pd(OAc)Z K2 CO(Ra)P ; R H20 -acetone (RaP R1 NH
NH ( 16-4 O- 16-3 O-\~ O p NaH, DWW NaH, DWW
Br-(CR2)nA2 Br-(CR2)nA2 (HO 2B A3 A3 1 Pd(CAc) 2,
K2CO3, (Ra)P R H2O acetone (Ra)p R1 16-5 O (\ (CR2), A2
0O-.( \(CR2),A2 0 16-6 O 5 Conpounds 16-5 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 16. Al dehydes 16-1 can be purchased or
prepared according to tHeXAMPEESure outline in Schene
1. Condensation of 16-1 with chiral
N- acyl oxazol i di nones affor «lal dol 35 WO
2006/ 114357 PCT/ US2005/ 023 adducts 16-2, as
described in Evans, D Agc at”, ~dyy Am_ Chem Soc.,
2002, 124, 392-3. The chiral N acyl oxazolidi nones can
be purchased or prepared as described in Ager, D.J.
Al'len, D. A ; Schaad, DR  Synthesis 1996, 1283-5.

A_-_I(l@;'iﬁﬁtisﬂ;\mmwm hydrol yzed to the corresponding

Toasolﬂﬁah%?Z%ﬂ'ﬁjn —%} fih 5‘? g " @g hor AR

tri acit %pa rﬁE rﬁlzgtg%gbm%%ﬂ ef(g ﬁ % ’(Oﬁ?}get ane (24 ml ) in
acetomtrfl% é}Spaﬂg)éqﬁff,p wasfafldaddibmtyl githite §21 mL) dropwise. The reaction was maintained
at 30 —35°C during the addition. The reaction was aged for 30 min and then was heated to 60°C for 30

.minutes. The reaction mixture was cooled, diluted with ether and washed 2x with water, 2x with

aqueous sodium bisulfite, water and then brine. The solution was dried over anhydrous MgSO,, filtered
through a silica gel plug and then concentrated giving 100 g of ared oil. The product was purified by
silica gel chromatography eluting sequentially with hexanes, 3:1 hexanes/CH,Cl, and 1:1
hexanes/CH,Cl, to afford 2-todo-5-(trifluoromethyl)benzonitrile. 1H NMR (CDCl3, 500 MHz) 5 8.10 (d

- J=85Hz, 1H), 7.85 (d, /= 1.8 Hz, 1H), 7.52 (dd, J = 8.5, 1.8 Hz, 1H).

EXAMPLE 3

* 5-Isopropyl-2-methoxy-4-(trifluoromethyl)biphenyl-2-carbonitrile

To a solution of 2-iodo-5-(trifluoromethyl)benzonitrile (2.0 g, 6.7 mmol) and (5-isopropyl-2-

methoxyphenyl)boronic acid (1.6 g, 8.4 mmol) in dimethyl ethylene glycol (30.4 mL) was added 2M
NapCO3 (6.8 mL), ethanol (9.6 mL), and water (10 mL). The solution was degassed with nitrogen for 2

minutes. PA(PPh3)4 (774 mg, 0.67 mmol) was added and the solution was degassed with nitrogen again

. for 2 minutes. The solution was divided equally into two 40 mL microwave tubes.  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 HpO (50 ml), and extracted
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' with 2%MelOH/€H8 01 dbhAuE: @16 B¢ ?fé&g%dug_l[y_gm%&%tg% 35 e&%{(ﬁ 1,30

5 oxazolidinones 16-3. Oxazolidi nones 16-4 are

‘vgaﬁﬁﬂﬁgg7via a Suzuki or Stille reaction or varia;ion- ]

- ereof "enpl oyi ng pal | adi um catal yzed cross coepriusgeos/o23s46
of iodides 16-3 with appropriately substituted aryl -
or heteroaryl-boronic acids, -boronate esters or
-trialkyl tin conpounds, as described in Myaura et
al., dient. Rev. 95, 2457 (1995) and references

.. cited within, and as described in Smth, M B. and
with EtOfyg (109, mly). Theegaple layeAduawashed Gity arihe (JOnBI), Shiddysver 5S04, filtered,

d conc&ifrated) PRA[MI Yor. k., -869 (2001)
o con Gt DAY 808 Rl Moo Eog 6P
isopropylegnetwxatiyrtutopemathyihiphk iyl catt@hrfiRak K Yight RNK il ®= 0.65 (25%
EtOAc/hdx@be).0H MMID(QTIY Sso0ulng Pasaes 1% "“7!“853& £O8lh A, 763 (d, J = 8.0

hexanet hyl di siliazi de or sodi um hydrirde i n 'so
Hz, 1H), Y5 gAd. ¥ 518 2 ki Lol 2 (di e 2190k d B0, (0l e BISWHz, BENBIS2 (s, 311),
2.93 (m, IH), 111g (&,ike7.0epaéfpr d products 16-5. Alternatively,
oxazol i dinones 16-3 are aflcylated with the
appropriate bromdes.to afford conpounds 16-6, which
‘are subjected to a SuzwkiaMprohi | | e reaction or
variation thereof with appropriately substituted aryl -
or 15 heteroaryl -boroni cMa®i d
-trialkyl tin conpounds to a
EXAVMPLE 1 ~NH2 F3C \ A
2- Ami no-5-(trifl uoronet ile A2-liter
flask was charged w Eh 0~( 0. 348 nol ) of
4- am no- 3-i odobenzot’rifluori de, 40 g of CuCN and 75
nL of DMF. The nixture was hdHzed to and then '
mai ntained at reflux for 1 hour. The reaction was
qpil-Scnethoky diofitn b prgtioy ] BiphefivIViadis etﬁﬂﬁhﬁﬂeni ng 300 nL
o o AR 5o B o Tl o e
QUG gdfaninek 21 Messdutizmean En@ntR.4%vemol) was added

in B0 (AL alre

dropwise BEIYGRGE. k%ﬁsﬁhﬂ\%sat bacts: ¢ itfed ?glﬁ\é\éa{cﬁgrg\;%sg\#v%@ﬁ% poeroom temperature

d sti 4)[‘ ani c extracts were co |n(_e
and stirred aEAOM derpRrEre fr L hoses- Jihe seaatien watben @shnched byslsw dropwise addition
of 1.5 deqffg@! (vigdrdus edalidn ocﬁggse,thtbmsw@w th ﬁﬂ!&%@%lﬁé’tﬁé followed by 3.0 mL of
H»O. ThS . | n ni_ yum hydr oxi de .

R LT T ——

were driedrpyer Ngp$R4-diltered andedneentateds Parifiyationws iy S@the @Y @lash chromatography

. I .of S on top.” T Was S 5L
(“‘ﬂ“"“’r&%ﬁi"}P“FHg%eYlﬂfé?ﬂl%muﬁ Bns 0SS0 BAEODHATHUE. LCMS = 324.3 (M+1)".

'H NMR @DRGE1bH M}Tﬂ 5t7€?777(§>,q}ﬁ‘-7.5”3”(‘31t .k%%.?ﬁgﬂ?—})%?égl??%g.% LH), 7.25 (dd, J

__8321%12nﬁ_i{zature After 2°days rest
- =921 g Yk ¥ 88 (s b Hzwi G- A2 (dadess. 4Hd, LH), 8.66-G17d @i, SHCRLOR ¢, 1H),

1.26 (d, J progsHy Nt o af ford 2-am no- 5-
(triflueromethyl)benzonitrile''H NVR (CDC13, 500 MHz)
S 7.68 (s, 111), 7.58 (d, J = 8.5 Hz, 1H), 6.81 (d, J
= 8.5 Hz, 1H), 4.80 (breExangh)ss 36 ' :
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WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 2 1 F3C
odo- S-(trifluoronethyDbenzonitrile To a
m%%"ﬁ)‘% —)of 2-ami no-5- (trifl uoronet hyDbenzoni t rRATEUS2005/023546
(15.1 g) and diiodonmethane (24 nL) in acetonitrile
(150 mM-) at 35C was added t-butyl nitrite (21 nli)
dropwi se. The reaction was maintained at 30 - 35C
during the addition. The reaction was aged for 30 m n
and then was heated to 60C for 30 mnutes. The
reacti on m xture was cool iT™sted with ether and
washed 2x with water, 2x w yeous sodi um
bi sul fate, water and th e sol ution was
dried over anhydrous d through a silica
gel plug and then cofig®entrateti i ving 100 g of a red
oil. The product was purified¥py Psilica gel
chromat ogr aphy el uting sequentdially wi th hexanes, 3:1
hexanes/ CH2Cl 2 and 1:1 as/ CH, C12 to afford
2-iodo-5-(trif|uororretﬁ§/‘rhb ghitrile. 1H NVR ( CDCL3,
500 MHz) 6 8.10 (d, i = 8.5\Hz, 1H), 7.85 (d, J =
1.8 Hz, 1H), 7.52 (dd, J = 8.5%F8. 8 Hz, 1H). EXAMPLE
3 _MeO ?2:' F3C ZCNO

DY oAl Dbiphenyl-2-
oronet hyl ) benzouitrile (2.0 g, 6.7

I S en ]
Timethyl}-; azolidi
 Step A: ety rmals(tﬁﬂh&&ﬂétﬂﬂ)‘dhe@yn(H%W%z%ﬂy| ) boronic acid

d neth efn 'ene gl ycol (30.4
-To SO]M{,—H’:‘)O?J\gg bg&a&amm)eth ! ](P‘ rgxyﬁg): ic agif é%& mg, d.73 oangl) in benzene (10

L) wasavdceex (Uﬂ)mm).folloiﬁh@ b ahﬂkth?mllymaﬁ'ﬁﬁﬂﬁ%a 0@' rB]Dof a 2M solution in
hcxanes%i% R d& nut es. é Ph3) 4 g774
A, Al i B2 ekl e Dt iub traoal s of HOAC (add

- until yellpw qobydisapgrais) Theoea@ioniwasit@sentibked and lpuiifi @ bywash chromatography with

1((:)1;(2: 1SO@E! Eﬂ(ﬂ‘ﬁﬂ’he ?@ tJ) Xfftl:?tl&tl{y}{l\%ﬁg’ B}S{F{“ﬂtﬁr{]}rgﬂlg Y{’%a[l\f% Hﬂf(ﬁydrg}ggchtate 1IH NMR
ootz S8 ¥ES 83 bwdlfh 53a6e [k 387 Ke DA Gdbs WS sef
for 200 Wuntil the tenperature reached 150C and t hen

ure mas held at 150C for ten mnutes. The
13 sEmacet#per at ure, conbi ned,

Methyl [ﬁﬁbhiﬂd]ﬂlﬂt@ndﬂi’}@ Ilé@l] [’Hy)ll;ox éietzﬂé‘ tO@Qﬁge 4.997 mM31) was dissolved in
CizCl PR D AR A WREOQRa06 848 CBry (659 me, 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 CH2Cl3.

The filtrate was concentrated and the residue was purified by flash chromatography with 5%

EtOAc/hexanes to afford methyl [3,5-bis(trifluon omethyDphenyl](bromo)acetate. Rf‘ 0.24 (5%
EtOAc/hexanes). 1H NMR (CDCl3, 500 MH?z) § 8.02 (s, 2H), 7.87 (s, 1H), 5.41 (s, 1H), 3.83 (s, 3H).

Step C: methyl{3.5-bis(trifluoromethyl)phenvil({ [5-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-
yllmethyl }amino)acetate
To a flask containing methyl [3,5-bis(trifluoromethyl)phenyll(bromo)acetate (237.7 mg, 0.651 mmol)

was added 1—[5‘—isopropy1-2'¥met11oxy—4—(triﬂuoromethyl)biphenyl—Z—yl}metllenamine (102.1 mg, 0.316
mmol) in CHCl2 (4 mL). The reaction was stirred at room temperature for 5 hours and then diluted

with EtOAc (50 mi). The organic sclution was washed with water and brine (15 mL each). The organic
extract was dried over NapSOy, filtered, and concentrated. Purification of the residue by flash
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with Et OAc (100 nL). The organic |ayer was washed with
m.), dried over Na2SO4, filtered, and
w‘%%’#@@]ﬁ'%rsgt ed. Purification by flash chromat ogr BghyS2005023546
wi th 15% CH2Cl 2/ hexanes afforded 5 as a |ight yell ow
oil. RfE = 0.65 (25% EtOAc/ hexanes). 'H NVR (CDC13,
500 MHz) 8 7.97 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H)
7 63 (d J =80 5 Hz, 1H), 7.31 (dd, J 8. 5 2.0 Hz,
J =2.0 Hz, 1H), 6.97 (d, J = 8.5 Hz,
Chfomam&llﬂ!yh)’ @ “8 25 ﬁtoépﬂlexanzs)gﬁo(dmi metHy1[3 i—bis_(tl‘(fhiproineﬂlynpﬁbnwc{ [5-
lsopropylﬁzlnﬂeﬁloxﬂ@tﬁﬁlugrﬁn VB Rl &
e M?) tp § ?ﬁ e 19 }am]no acealg]c |13[bl nj?,]

tr | | uor
EtOAc/heéaaéﬂs} NS ORE 4 (v 17 HENME (DL, 500 MED) 5776470 o 3H) 7625,

1H), 7.56%4,-A-5DP EpYR), 7.31 @I hox R 14 ﬁtl)r vbb w&zf Qmsé %Iyﬂsds igﬁ Fi&lgné{%% ¢@n, TH), 6.89
.= LSS, SRL sa M isboe B By oo itmofit 1w

solution in Et20, 12.49 mpl) was added dropw se by
. t he

phi W V- ethox biphenyl-2-
Iﬂﬂﬁﬁﬂﬁﬁ_ﬂébﬁﬂﬂénperature for 6 hours The reaction was t hen
A solutiofl ERGHALS, @-Mls&hﬁi%rgfngtm felist P etho y_H'L of H20
R m Pt ot i o

(572 2 el %F fissphyed in ByO
(1.5 mL) gl oablem wcp O pigsat,a. ¥as| M@%fh%n W £§H50 %05?5%2@1% e)gfas added

nic washes were dried over

aropwise 5 K T MicTa S ROt CREGLS PR fepe o A eR t oemitengerature for
1 hour. Thy rettamiwas tonmpiengicd i Yddindén oF fﬁ%@mgﬁ%@ewi RINNORI(100 pL),
followed By H%0 BN fige %agudouk Ereffpgﬁg (»j‘?jP Wtaﬁ d s&ee}a'? 9n'}éw1th CHoLlp. The

f I 'uar onet hy anan

~ organic w%is]p@%wmgélgc@qgm; h a R]@g/g s&h@ml gith WlMeOHIQI@zClm ahiVRe filtrate was

concentra(e%m%caﬁgp oMH¢ )reqﬁ_}lz gz E",Z[‘Lé \‘1_6“_395_‘/7 %gi%cd’lgﬁxbﬁes aff:)gieg }_[%,51
bls(tnﬂuqrametlﬂlbphenygbzy( {[a -isgprepyp-2' ﬂn&tlzoxyﬂ-{)tglﬂml ORethgl)biphenyR2-4

yllmethylbEnind)ebbancd. BO=9. Zﬁ‘kﬁ%té@lhex%n \Jl/P“ #%i?&%é\?g?) +( ﬁ'IN‘-MR
(Cchlz,ggﬁ}\@%ggggggg?%%soﬁg ,_é.ggzges m 67 55(d,J=7.8Hz, 1H), 731 (d, J =
7.8 Hz, 1H), 7.23 (m, 1H), 6.94 (m, 1H), 6.89 (m, 1H), 3.43-3.76 (m, 9H), 2.86 (m, 1H), 1.90 (bs, 1H),
1.20 (d, J = 6.8 Hz, 6H).

Step E: 4-[3 5-bis(trifluoromethyl)phenyl]-3-{ [5-isopropyl-2'-methoxy-4-( triﬂuoromethvl)biphenyLZ—
yHmethyl }-1.3-oxazolidin-2-one :

To a solution of phosgene (21 uL of a 20% solution in toluene, ~ 0.0535 mmol) in CH2Cl72 (0.5 mL) was
added 2-3,5-bis(trifluoromethyl)phenyl]}-2-({ [5*-1sopropyl-2"-methoxy-4-(trifluoromethyl)biphenyl-2-
ylimethyl }amino)ethanol (3.1 mg, 0.00535 mmol) in CH2Cl7 (0.5 mL), followed by DIPEA (19 pL,

0.107 mmol). After stirring for 5 minutes, the reaction was poured info water (1 mL) and the mixture
was extracted with EtOAc (20 mL). The organic extract was washed with H70, saturated NaHCO3, and

brine (5 mL each). The organic layer was then dried over NagSO4, filtered, and concentrated. The

residue was purified by PTLC to afford 4-[3,5 ~bis(trifluoromethyl)phenyt]-3-{[5 -isopropyl-2'-methoxy-

A-~(trifluoromethyl)biphenyi-2-ylImethyl }-1,3-oxazo}idin-2-one. Ry =0.27 (25% EtOAc/hexanes).

LCMS = 606.3 (M+1)*. 'H NMR (CD,Cl,, 500 MHz) (Doubling of some peaks observed; atropisomers
present in 1:1 ratio) § 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).
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N~O F3C 4 CF3 4-[3,5-bis(trifluoronethyl)phenyll-3-{
wkﬁub},@ﬁ?ﬁ"py' -2' -met hoxy-4 (trifluoromethyl)bi phenyl 2

yl'Tme hy‘] }-1. 3-oxazolidin-2-one i Step A net hyPlICT/US2005/023546

[3,5-bis(trifluoronetlrvDphenyll (hydroxy acetate To

sol ution of

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

(510 ng, 1.77 nail) in benzene (10 nlL) was added MeCH

(1.5 mM-) followed by (trinethylsilyl)di azomet hane

(1.06 nL of a 2M sol uti on in hexanes, 2.12 nail).

After 10 mnutes, the rep ]_j/l?s guenched with

several drops of HOAc (add unt yel | ow col or

di sappears). The reacti olg a{vas concentrat ed and

purified by flash chromat'® with 10 to 80%

Et OAc/ hexanes to afford

[3,5-bis(trifluoroneth

NVR (CDC13, 500 MHz)c8™F

5.32(s, 1H), 3.83 (s, 3H),

(hydroxy) acetate. 1H
S /Eﬁ 2H), 7.85 (s, 1H),
3 o(bs, 111). Step B:

met hyl [3 5-bis(trifluoronet phenyl | (br ono) acet ate
Met hyl

[3,5-bis(trifluoronethyl)plre hydr oxy) acetate (300-
ng, 0.993 mmol) was dissol ved [ Cl2 (10 nL). The

sol uti on was cooled to OC afe CBr4 (659 ng, 1.986
nmol ) was added foll owed by PPh3 (521 ng, 1.986
mrol ). After 1 hour, the reaction was warnmed to room
te_eratuﬁre1 andlstlrred at roomtenperature for 1

yIimeth@f- ISdehgaﬁdﬁq_oﬂgth CHRCl2. The filtrate was
?d the resi due was purified by flash

iyphenddoxiemnc/ hexanes to afford net hyl

In a dry El35k5wd@ |p51(:¢dmm (Jposvgef &b Nﬁﬁg%iﬁléﬁﬁ%wg@tmﬁ? Fdded followed

by tr:meglyéﬂlftg)%omugilj?% 4}?@ ??]g 87)@319 The rg@u()g wag p”rredjog%m(rgtes and then
3 S—bls(taﬂ)loromahﬁ&be&almﬂey(1[531;115 DOBnb) hiat! SddREARE B bR YMIT (15 mL).

sl kAR o ARGy L e ST et 2
mixture F"BS @m@ctsq with péntanes Bk A0 mpheThelpbiithiconmheas etepd @ubdd and filtered

through
eh {Short I ok It it Y98 B Bfhancs, Ths Gl PSRy e rosidue
was purifigd by ?WBFW@H’&%“F?@WM 19%rFig;0/pen8n6s torgivedd-J3,3-n CH2C12
bls(tnﬂt(odomdtl)yl)pﬂ'dm@l] oxifenit] BP="0a3 (Bi% EfHefbeafané0 UHINNVIRGCDEN! @00 MHz) 7.82
(s, 1ED, 0{ Zlggﬁcﬁsbﬁadthen diluted with EtOAc (50 nil)
s 15D g /g O Rels2-NEENED. 323 Wdwhr 512, 44 43rthé!7€1@i 725525
Hz, I)mL each). The organic extract was dried over Na2SO4,
filtered, and concentrated. Purification of the
resi due by flash 39 WD 2006/ 014357 PCT/ US2005/ 023546
: B: b3 orbistuafraaomsthy1Bphenyl -39 [Pti€hedphEX aneisox yaf-frafice SmethyDbiphenyl-2-
vl]methﬂ%lilX$)[:tl?Ian%l bi s(trifluoronethyl)phenyl] ({[5"-

-A solution of 1-{5' ~1sopropyl-2'—n1ethoxy—4—(triﬂuoromethy])biphenyl—Z—yl]methenamine (300 mg, 0.929
mmol) and 2-{3,5-bis(triffuoromethyl)phenyljoxirane (297 mg, 1.161 mmol) in 2-propanol (9 mL) was
heated at reflux for 15 hours and then cooled to room temperature. The solution was concentrated, and
purification of the residue by flash chromatography with 10 to 80% EtOAc/hexanes afforded 1-{3,5-
bis(trifluoromethyl)phenyl]-2-({[5 -isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-

- yljmethyl}amino)ethanol. R, = 0.24 (25% EtOAc/hexanes). LCMS = 580.3 (M-+1)*. 1H NMR (CDClas,
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,
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I sopropyl -2' -met hoxy-4-(trifluoronethyl)bi phenyl -2-yl]
nlno)acetate Rl = 0.33 (15% Et OAc/ hexanes).
Wd‘%‘li\@“&%-gs 4 (Mr1l)+. "H NMR (CDClI 3, 500 MHz) SPCT/US2005/023546

7.76-7.79 (in, 3H), 7.62 (s, - 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, 11-1), 6.96 (m 1H), 6.89 5 (d, J = 8.5 Hz,

1FD 4.30 (m 1H), 3.54-3.70 (m 8H), 2.87 (m 1H),

21-1.23 g]m 6H). Step D
1H), 6. 982(b$a3H@5 OA2401 f + 815Uk dHRRt A2 (nh e HY, 3.6523.67 (15 anspgg@,ﬁmmzz 79 (dd, J =
12.4, 30Hﬁe£moz<¥gén(1tﬁ)l iby@c{ 9&94@}45)694)phenyl 2 yllme
o)

am no) et hanol ution of

nethyl[3 5- bls(trlfluoronethyl)phenyl]({

1 th]tr qu ron&th

1 p y = =
7 mmol ) was dissolved in Et20 (1 5 m)
Toa soluamdofde[ﬁlﬁﬁs(txﬁ]l%‘omét%p(h&ﬂﬁ]»ﬁ({3 5'QfopRopyl Mlﬁ&h&d{y ipn in

citunobb ka9 TR M RT3 BB 0t BBl
was added BER/A Gfpés 8886 eufiad), follbwed by triphospch@ st ng0.UES kil The reaction

was stirred de0TCHeB yina @) Th@féﬂ&fon %@tl(eél%% \(L‘é (5'&8 tlE%\gg ﬁ%ﬁC%BNIS ml.) and the

NaOH (100 ItLé | oned
mixture wg'zgp)gfdpﬁg Mgthfﬁt AL ,§$Q @Lb 'Vmsarm;brsm ensted twitisingd {9ml.), dred

over Nag$§thi Gli2red,Tind chicentrgadi PurfReNESo RS 2sifiid E)ﬁﬂia%ﬁ ﬁ'ah%gﬁpﬂy (20%

0 sl B ahoraimal DbbonF -4 6 sopmops 2 frthory-4

(trifluoromes By phigghelyl- 3Gty 1, %&tﬁ%ﬁ@xﬁ}w J5% AfShcmexanes). LoMs
O O D B e in\ﬂ Py of some

peaks) 8 -90(5,] lkbt hyT {saliln 6)5§t7|fmm 2HR(7.37 @, 24 8(0351%1}'\%7 21 gy LB 6.98 (s,
1), 6.93 FAC/DEXINER ) ) E»CJ% 53 8RO A M dhg ) i, B0's 4500 (_fﬁmglets 38,
91

3.05- 36511}:*)21-1)72%%0{1,(:111—1)31 28 (z6HLH), 7.31 (d, J = 20 7.8 He,

The 2 ena%tﬁ'dzlmser% co%éﬁ l%{gepégl%lt)& b% Q%lga‘i’ ziﬁ’ﬁb 1!1119% 15% ]%%!lfegéanes%jj an AD clral

column. "y 3= 6 8 Hz, 611). Step E: 4-]
5-bis(tr|fluoronethvf henyl | - 3-{ [5 -isopropyl 2
met hoxy -4 (trifluoronmefhvibi phenyl 2
[l met hyl 1- 1, 3- oxazol i di L0MIA& D5 To a sol ution of
phosgene (21 1zL of a 20% sol ution in tol uene,
0.0535 Mol ) in CH2C12 (M9eG was added
2-[3,5-bis(trifluoronethyl)p [1-2-({
[5' -isopropyl-2'-nmetho 4 Fhwyoronet hyl ) bi phenyl -
- yl ] et hyl ) am no) et ha . 0.00535 rmol ) in
CH2C12 (0.5 nl), f 0 DI PEA (19 ItL, 0.107
mol ). After stirring for S nnutes, the reaction was
poured into water (1 tnL *ﬁh the m xture was
extracted with Et CAc (20 mg-{ The organic extract was
washed with H20, saturated Na , and 30 brine (5 nL
each). The organic |ayer was emydried over Na2SO4,
filtered, and concentrated. The—fesidue was purified
by PTLC to afford B

i f. uoronethyl phenyl ] - 3-

t ) vl)bm ienyl-2-ylimethyl}-5-pyridin-2-yl-1,3-oxazolidin-2-

one 4- (tr|fIuoronethyl)blphenyl 2-yl ] methyl)-1, 3-oxazol i di

_( 2 h

lbﬁmﬁg.peaks observed atroplsoners
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present in 1:1 ratio) 5 7.84 (s, IH, 7.19-7.60 (m
“?'%M/@l g_ﬂ, 6.87 (m 2H), 3.84-4.68 (in, 5H), 3.68 &
A{ et (2 singlets, 3H), 2.82 (m 1H), 1.17- PCTUSEMS/023546
" 6H). 40 WO 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 6
MO F3C O N CF3 F3C
5-13.5-bis(trifluoronettrvDphenyl | -3-{
f5 -i so-opyl -2' -met hoxy-4-(trifluoromethyl) bi phenyl -
met hyl } -1, 3-oxazol i di n-2-one Step A
A 501““2“ P%l B -BP@GHITZF%@p@néﬂWup@neﬁm)blq;mnlybml 1Bethanaznint (00 mg, 0.929

mmol) aih a&iﬁliﬁ&ﬁ}yﬁﬁ&ﬁg ((?M@'ﬂlé) ]}]grgﬁugi Wregg(gﬂ gpi_'pyr?dlne carﬂmgl!ighyde with NaH

and trm][D&B &l%wp ?)H'i ]a]hﬁspé M %@ropa,no@ (&bnmmasg@amq pfluxTiee5 hours and
then coal@borocomteperativd. Mhe Solfiddn WasofidthRSted A B SRidue was urified by flash

. chmmatggrgFW witt 50 tB U@%%kpﬁll&)}e}?}?p&% a.mm%fg%s%ﬁ to :ﬁfod? ﬁésopropyI -2

was ad as a Sso 1on I n
methoxy—@ﬁtgrﬂp@nnm&sl)lsplnanybﬂ-yamahpl} afin®)¥Ppydint2 & ldiuholl Ahﬁlyﬁs by LCMS

showed S’l\{n}giegel{%? ?ra&g?e é:%gtainﬂ{a g{ns\egg ér%lémgzorl nguw%e)s ¥gﬁ éﬂﬂb%ﬁ{ g?f used m the

next reagiionpwthout ke Pé’éﬁ‘ﬁﬂtlﬁedf WS?S{ Itered 5 through a short

1 me&'lf] I tr ate was concentrat
by flash chromat ogr aphy with 10%
A solutign gffF W@Sot( & ying..360B8nd) in dry CH')Clz 2 mL) was added by cannula to a

f I
- stirred sg.l /%fle (Itlgo{sggqglgy?é _ﬁ}gﬁen ] 2 Iug%ggthm hepyh%—yl]y(ngthyliquﬁnno) -1-

pyridin-2Z-y @I—‘B‘g’ 0366 gm'(nqj}jm dyy €H3C9__ (10mb.) hﬂpomltﬁmpeeatﬁa under N2. The
reaction (v\ﬁ!lg stm]ed‘fmsz h gt’ rogmlmﬁgerauy_band gdn?:gm(agg 'in vacuo ?o gtie t%e crude product.

This Waﬁl?l![{fleé biflgtﬂ'l(qh}‘qnllwmt(ﬁy 23 phethmpin, 0-30%IEtOAc in hexanes gradient) to
afford béﬁyf(&?%%ﬁﬁyjpygdmfﬂgytlagﬁ%ﬂ' [$4 pr‘qul i’%eﬂ(ﬁ?&-qy(kr MOPJL?MD])IP]‘IGR}’IQ—
Yl]“‘e“’% ‘1“5‘@9 éoﬁf o@% #é%e(kymcs@t Tr«CMSlfe}CGﬁé?ﬂagﬂ Yosing Wei’(?lfl (M+1)".
Step C: 32{y1Hon ShiRomdhy ly)

5 bls(trlfluoronetlryl)pheny oxI rane
nnDI) in 2-propanol (9 nmL) was 5 heated at

A soluthnecfﬂpm@ssﬂlgn bikGromethykilgpuhitd@od pDOF £0.5M0soli@dfin toluene, 0.232 mmol)

onc ntr,
was addép o 1%%1? %tmg¢%lﬁgontégggrgamﬁvg Wygﬁiln—éﬁﬂfzgglg {6[6 H§ppr0pyl—7‘
methoxygg- Etﬁﬂ%Om@hléﬁ%lﬁtl@&eﬂhe%wié@ﬂaﬁfaw(m e[ 828 mmol) in dry THF (10

mL) at room temperature under N2, Afier stirring at room temperature for 1 h, the reaction was
quenched with saturated NHACI (10 mL) and extracted with EtOAc (3 x 20 mL.). The combined extracts
were dried (Na2S04) and concentrated in vacuo to.give the crude product. This was purified by flash
chromatography (Si, 25 x 160 mm, 0-70% BEtOAc in hexénes gradient) to afford 3-{[5-isopropyl-2"
methoxy-4-(triftuoromethylbiphenyl-2-yljmethyl }-5 -pyridin-2-yi-1,3-oxazolidin-2-one. R; = 0.58 (50%
EtOAc/hexanes). LCMS calc. = 471.19; found = 471.2 M+1)*,

oxazolid 'B

EXAMPLE 8

MeO O
FsC ‘ CO,H
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bi s(trifluoronethyl)phenyl]-2-({
- opyl -2' -nmet hoxy-4-(triflu
W@?‘f“ﬁr}é’?ﬁsf }am no)ethanol. Rf = 0.24 (25% PCT/US2005/023546
Et OAc/ hexanes). LCVM5 = 580.3 (M+l1l) . 1H NWMR (CDC13,
500 MHz) 8 7.75-7.76 (m 3H), 7.69 (s, 111), 7.58 (d,
J =7.8 Hz, 1H), 7.34 (d, J = 7.7 Hz, 1H), 7.25 (m
41 WD 2006/ 014357 PCT/ US2005/ 023546 111), 6.98 (bs,
1H), 6.92 (d, J = 8.5 Hz, 11-1), 4.62 (m 1H),
3.65-3.82 (m 5H), 2.89 (n1 111), 2.79 (dd, J = 12.4,
i . 1 Ny = 6.8 Hz, 6H).
| §% C. 3, uor [1-3-f
A solutigne H§‘8§5?%‘ -mzthomét(ﬁ@kymme(lwbbxphmt -dumbbitle (72 ey .28 mmol)
and KOTR(763 n;gl, }%thl) nIHOENDLLY NG i PrOAf] 1TS’5{ ALY %&‘gdb%tegfto microwave

lnmhMKFéé Sop g% fluoronethylgpheny||_2_

| uor onet hyl ) bi phenyl -

€ reachon mixture was concentrated in vacuo to

remove the +PrOFy dﬂ&nqtlttylk; )slim@hﬂm}ﬂcd Zray Hili® Qivh hateP (5@% J?lﬁ Iaﬁlracted with

EiQAc dadd?%%g 'l‘g)ilagr “?’}g‘&f‘ws@r‘%%@_ﬁ%?ﬂ an(ifchﬁ%%ad Bryvacuo to afford 5'-

isopropy}-¢' T%%gérﬂé'lml@rﬂnwgyl)lﬁpf@ﬁ)?l@—aﬁfboahl)ndeTﬂﬂe hQR6ES 18Ykr WiRScidified with

concentr&bd HCEQnd%&trQ&ecf With %R) gﬁx ! el% 1&% E@V\%E @xtrllaectt: were dried

saturate
uaSO Y Einehifaags F#Cé’&ﬁ‘éalvaf t’FPPE‘tPGﬂﬁ\% g xwt‘&(mﬂmom@wh@enyl 2
carboxylicayidras waslomess Rkt Wit IR icnif 38y N%iz) a8 :dII?I Cglzfef 71 (deJ = 7.8 Hz, 1HD),

t nd concentrat
7416, the§%sf‘%21§ﬁﬂ | 281 Hen LBhd 08 &5 AHIp. 172094 ¢ 8.1, LH), 3.68 (s, 3H), 2.84
(septet, JEt @AELhERahas Yd, df=f @V Brden).
5-[3, 5- bis(trifluoronethyl)phenyll-s {
[5" -isopropyl-2"-methoxy-4-
(trlfluoronethyl)blphenﬂﬂﬁﬂmyLEaethyl} 1, 3- OvaO|IdIn-
2-one. Rf= 0.32 (25% Et OAc/ hexanes). LCNB
=606. 3(14+1)'. 1H NWR ( g 2, 500 MHz) (atropisoners
present in 1:1 ratio, doublim
7.90 (s, 1H), 7.77 (s, 7.62 (m 2H), 7.37
(d, J =8.0 Hz, 1H), 7. 6.98 (s, 1H), 6.93
(dd, J = 8.4, 3.2 Hz, 1 3 (m 1H),
4.15-4.59 (m 2H), F3f ; 3(2 singlets, 3H),
3.05-3.65 (m 2H), 2.88 (rn Hil), 1.19-1.23 (in, 6H).
The 2 enantioners could be separated by chiral HPLC

, usj ng 15@6IPA/heptanes and an AD chiral colum. 20
S“ISDI ‘_-;"w]l O H Or oY L\ L flieny) 9. H“ Bthano] ,

A solution of inﬁarrchﬁ QIPIFC{F})M 850145 %@9(}{] 4 & oJ.onet th’? ,
s it Aep oD s abd i o i otuionof -

isopropyl-2- ethoxy ~(tr1 uoromethyl)blp eHYI—Z—calboxyhc acid and 5'-isopropyl-2"-methoxy-4-

(tnﬂuoromethyl)blphe.ny1-2—carb0hannde (3:1,96.8 mg, 0.286 mmol) in dry THF at room temperature

under N2. The reaction was stirred at room temperature for 3 h and carefully quenched with water (10

ml). The mixture was extracted with EtOAc (3 x 20 mL) and the combined extracts were washed with
brine, dried (Na2S804) and concentrated i vacuo to give the crude product. This was purified by flash

chromatography (Si, 125 x 160 mm, 0-30% EtOAc in hexanes gradient) to afford [5-isopropyl-2*-

methoxy-4-(trifluoromethyl)biphenyl-2-yIlmethanol as a colorless oil. Ry=0.27 (10% EtOAc/hexanes).
1HNMR (CDCI3, 500 MHz) § 7.89 (br s, 1H), 7.62 (dd, /= 8.0, 1.3 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H),

7.29(dd, J=8.5,2.3 Hz, 1H),7.03 (4, J =23 Hz, IH), 6.96 (d, J = 8.5, 1H), 4.51 (m, 2H), 3.74 (s, 3H),
2.93 (septet, J = 7.0 Hz, 1H), 2.51 (s, 1H), 1.29(d, J = 7.0 Hz, 6H).



one Step A 2-([
e opyl -2' - nmet hoxv-4-(trifluoronethyl)bi henyl 2
\Néﬁwwéﬁﬁpplan1no) 1 pyridin vlethanol 42 WO  PCT/US2065/023546
2006/ 614357 PCT/ US2005/ 023546 A sol ution of
1-[5' -isopropyl -2'-nmet hoxy-4-(trifluoronethyl)bi phenyl
-2-yl]nmetlrenamne (300 ng, 0.929 mol) and
2-oxiran-2-yl pyridine (640 ng) [prepared by reaction
of 2-pyridine carboxal dehyde with NaH and
trimethyl sul foxoniumiodide in DMSQl in 2-propanol (9
nil-) was heated at reflux for 5 hours and then
cooled to roomtenperature. The sol ution was
concentrated, and the r E&ERYMS purified by flash S
chromat ography with 50 to 100% Et QAc/ hexanes
containing 0.5% Et3N to af -(( [5" -isopropyl -
nmet hoxy-4-(trifl uoronethyl) bi yl -2-yl ] net hyl } am no)
-1-pyridin-2-yl et hanol . Ang CVMS showed the
desi red product cont ani Eeveral m nor
inpurities. This ma used in the next
reacti on wthout further purigfication or anal ysis.
Step B: Benzvl (2-hvdroxv-2-pvridin- -ylethyl)1l
[5" -isopropyl 2" nethoxv 4 (trifluoronethyl)bipheny] 2
2-(Bromythdtiyg}-51ysdpaply b2lnmdieoxA-45 @fifick @t bigRdhyeH2000) 20 (103
CBr4 (11%ng, 9. 23@911159?}3411)1 P‘h P ?ﬂ"iymgdﬁﬁl %mgd'ri} \%1): ad¥ia s@&gﬁgfcﬁzyto a stirred solution

cannula to a st| tion o
of [5 '-1302m9¥1f23mt®®pﬁ1§1@#1uo!zimaﬁte/ﬂ)hxphwya}%{yl]mefﬁanm (Bhetogy). 1 16 minel) in dry

CHClp Y1 mB) atlopareddey Npamhp ©lnidon wWaklstifbdat 200 &hlpaffire fol 8@ 478 the reaction
0.360 mMmmol ) in dry CH2C12 (10 nL) at roomtenperature

mixture Wasf@pceppatedigy acyaiafioghthoeryde priodwcs dThis wagpirified by flosh
chromatdgﬁi'pﬂﬁ (S 1160 ONoRHOAL @rdhéxﬂne\é gﬁ IRQO Gy 8 (brBBiomethyl)-5-

, 1sopropyg§1~wm?lg{l)(r Od E’.}&?ntlg;t- }ligpvf\gxsa)ﬂ egsri ::rchl.PrIe@s 5%%{3 Ble @Or% EtQOAc/hexanes).
LCMS 0ﬂe>ea3-8§é)59foauﬂ eABY-OtM+18f ABNMBEGRYI3, 500 MHz) 5 7.83 (br s, 1H), 7.60 (dd, J

= 80, 14 B W AT P60 e TG DA 65 o8 By T b B 18D, 695

(d,J =85, LD} hikd @de@r&ﬁmw 4. R (d) 9168 Heb¥) EVEN; BHE 2ardsptet, J = 6.9
Hz, 1H),19¥Ra cal g9 15 ). 25; found = 579.2 (Mrl) Step C 3-1
H)[g!y&"lsopropyl -met hoxv-4-(trifluoronethyl)bi phenyl 2
ylImethyl | 5 pyridin 2 yl 1 3 oxazolidin-2-one DA

sol ution of potassium bigkanpreiy! silyl)am de (464
[tL of a 0.5Msolution in toluene, 0.232 mMmvol) was

added dropw se to a stirred ution of benzyl

(2- hydroxy-2-pyridin-2-yl et h { [5 -isopropyl -

nmet hoxy-4- (trifl uoronet hy hemOs 2-yl ] met hyl } car bam
ate (134.3 ng, 0.232 indry THE (10 nl) at room
tenperature under N2. stirring at room
tenperature for 1 h, 'the reaction was quenched with
saturated NH4Cl (10 nL) and extracted with EtOAc (3 x

1444wmﬂ@pmgmu4ﬂhﬁoaaﬁb'ned extracts 5 were dried (Na2SO4)

A stirred?SEfljl 6 n@? g%{hy ik tgi;yq\{:ﬁggmg, Iu\II.?Z %P%E)ua%g ngogn%thane {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
mmmol), stirred for 1 h and treated with 2% aq. acetic acid (m/v) (8.54 mL, 2.84 mmol). The reaction was
stirred for 1 b 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 (Na2S04) and concentrated in vacuo to afford

1-(4-methylphenyl)-2-nitroethanol as a colorless oil. 1H NMR (CDCl3, 500 MHz) § 7.28 (3, J = 8.1 Hz,

\
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30

chromat ography (Si, 25 x 160 nun, 0-70% EtQAc in
JENE radient) to afford 3-{ [5'-|sopropyl 2
W met ﬁ,ﬂ@; 72 (trifluoromethyl ) bi phenyl - 2-yl ] net | rl}(t?lUSzepy/ozssm

ridin-2-yl-1, 3-oxazolidin-2-one. Rf=0.58(50%

EtCﬁc/hexanes). LCVS calc. = 471.19; found = 471.2

(M+1l)+. 0 EXAMPLE 8 MO F3C CO2H 43 WD 2006/ 014357

PCT/ USZOOS/ 0235. 46

ropyI-Z' met hoxv-4-(trifl uoronethyl)bi phenyl -

2H). 72163#00?(3“112@ 2R 542 Mts.bE9t6, 813 1, 1H), 4.60 (dd, J = 13.3, 9.7 Hz, IH) 449 (d, J =
13.3, 3.1 Bz IpopyoRy =23 o3y, rlfluoronethyl)blphenyl

carggnltrﬁye (%Egﬁs @2 mmol) and KOH (767 ng,

13.7 mmol ) in H20 (7 70 mL) and i-PrOH (11.55 nlL) was

subj ected to m crowave pRahpiadiati on (300W130C, 4 h)

in a sealed tube. The reaction m xture was

concentrated in vacuo to re ¥F the i -PrOH The

aqueous slurry obtained was §luted with water (50 ni)

and extracted with EtQAe 3 NH,The organic extract

|sopropyl - met hoxy- 4- (trlfluoronethyl)blphenyl 2-car
boxam de. The aqueous |layer was acidified wth

2-Aminod dhmetityiphtwdleti@ioland extracted with EtOAc (3 x 50 nl).

A suspen&&‘?oicf?)%cﬂ@ ?’Zépll}lg)am la soﬁlgﬁé af L% pn\f; ylpgenyﬁg-n]itgoétt’}ﬁl%ls% mg, 0.276

ntrate
mmol) i in abso] uéeb%tpgb |n wqﬁépﬁgq(yqughtrat fdogoewpertthsel undempliepsy bf 2. The

Zeactlon rﬁi?fub@%é@ ﬁl%reﬁ%r@u }_ﬁ@é}\lﬁﬁlﬁ %Otlalhrgte wilgl %Ol}l'lﬁ&nt a%‘;l: vacuo to afford
-amino- 17 dyme )slpheyylgctkfang zﬁzan GiM)LCMS tdlc (=0} 5201 O-foBnd = H52 (MM))". 1HNMR

(CDCI3, 5000MHE)D 7.4HY, J 6 8TA1L, AE),)7.53 .81, I = sld-ﬁz, ﬁ) &857((&1 ﬁH); 5,3 9 Hz, 1H),
286 @4, g 7@%@&#@@% B, 1.5 %

[5' -1sopropyl -2'-met hoxv-4-(trifluoronethvl)bi heny]-2
vl | met hanol 20 A sol uti orane in THE (1 M 859
L, 0.859 nmmol) was addé%gégﬁ) i'Je to a stirred

sol ution of 5' - 7

i sopropyl -2' - et hoxy-4-(trifluor@net hyl)bi phenyl -2-car
boxylic aC|d and 5'-isopropylg-2{- net hoxy- 4-
(trifluoronethyl)biphenyl - 2- gar bgyan de (3:1, 96.8 ny,
0.286 mMmml) in dry THE ¢ a0 enperature under N2.
The reaction was stirrgp roomtenperature for 3 h
and careful |y quenched water (10 nL.). The

m xture was extracted with EtQAc (3 x 20 nL) and the

S-(4-Met ) -93-‘8%§z¥>ﬁ‘cﬁ£-§-o"ﬁ%r e washed with
Diisopropylethylamine (181 mg, 244 uL, 1.40 nmumol) and triphosgene (138 mg, 0.466 mnol) were added

successively to a stirred solution of 2-amino-1-(4-methylphenyl)ethanol (35.2 mg, 0:233 mmol) in dry
CHCl2 (22 mlL) 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 (NapS04) and concentrated in vacuo to give the crude

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

gradient} to afford 5—(4—mct11y1pheny1)-1,3-oxazolidin—2¥one. Ry =0.41 (50% EtOAc/hexanes). LCMS
cale. = 178.08; found = 178.1 (M+1)*. THNMR (CDCl3, 500 MHz) 6 7.25 (d, J = 7.4 Hz, 2H), 7.19 (d,

J=74Hz, 2H), 6.69 (br s, 1H), 5.55 (t, J = 7.8 Hz, IH) 393 (t, /= 86HZ 1H), 3.52 (t, /= 8.1 Hz, 1H),
2.35 (s, 3H).
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25 brine, dried (Na2SO4) and concentrated in vacuo to
“Qk%8“3n§ crude product. This was purified by flash
. chronat éraphy (Si, 125 x 160 mm 0-30% Et CAc PAT/US2005/023346
hexanes gradient) to afford [5 -isopropyl -
met hoxy-4- (trifluoronethyl)bi phenyl -2-yl]nmethanol as a
colorless oil. R} = 0.27 (10% Et OAc/ hexanes). 1H NWMR
(CDC13, 500 MHz) S 7.89 (br s, 1H), 7.62 (dd, J = 8.0,
1.3 Hz, 1H), 7.36 (d, J =8.0 Hz, 1H), 7.29 (dd, J =

8.5 2.3 Hz, 1H), 7.03 (d, J = 2.3 Hz, 1H), 6.96 (d, J
= 8.5 |H, 4.51 (m 2H), 3.74 (s, 3H), 30 2.93
(septet, J = 7.0 Hz, 1H), 2.51 SS’ 110, 1.29 (d, J =
7.0 Hz, 6H). 44 WD 2008R@MBER 1$CT/ US21015/0 2 3 5 46

EXAVMPLE 10 MeO |y F3C Br
2- (Brononet hyl )-5" -i sopr o
t hyl ) bi phenyl CBr4 (112 ng,
ng, 0.211 nmol) were added
solution of
~[5' -isopropyl -2' - metdh)e : rifluoronethyl)bi phenyl -
-yl ] met hanol (57.1 ng, 0.176ppnnol) in dry CH2CL2 (1
nm.) at OC under N2. The tipn was stirred at room
tenperature for I h and theg—e@ction mxture was
concentrated in vacuo to afford e crude product.
This was purified by flash ch ography (Si, 12 x
160 nun, 0-20% Et OAc i n hexanes\-gradi ent) to give
2(Mommmhw)5'
|sopropyl nethoxy 4- (tr|fIuoronethyl)blphenyl as a

met hoxy-4-(trifl uorone
1 mmol) and Ph3P (55
gssjvely to a stirred

Qﬂaﬂﬂégﬁb_xku) S 7.83 (br s, 1ro 7 60-(dd 35=8 0, 1.3

Sodium lﬂﬂrxd@-m mg bf 360% QLSEchrsmn %‘l 19111 1 ’gé 'Tp 1161%113%) \8gsdad %d fo j' su?red solution
of 5- (4—ngat]§/1phf%l) ;E%nozmzotlam 2j0ne (i’(ﬂ g]g,.@ 09@H)1mo]4 1Rdy @@F Q mL)@gro@m
temperatpge. undem)(;\lz JhE Geaction @H)sﬁ'r_lbﬁd & 3036ipid a solutieon @f 9-(brbomaiiyl)-5'-

. 29 J. .=, 6.9 v OH) . MPLE 11 OH NO2

isopropy 2 Rk S YRR 181 0-J0 7o iy SR CapL) was added
by cannubf. Themetclipl bangiakd atryoia tdndbavive Jor Bduds. LTheZeak ko WA Juenched with
saturatedgﬂl%(j ALd Qﬁﬁm&t@@%nﬂ EF%%‘?(e % %ﬁm coﬂbﬁ?@%ﬁgrilﬁfxtyacts were
washed V(lﬂl erﬂ_O mb.), dpied %}3?4) and; qopeegtrpted in| vahu(atn@meﬁb;ea‘tlg@ product. This .
was punﬁ\édli}' L AN @ﬂ*omgt\%g[tabl‘fy @, 'lg (I%Qm @80% E{B'Ac 1% hexanes gra&wnt) to afford 3-

reacti on
{[s' -1sopropyl-2 —methoxy-4-(tnﬂuor0methyl)blphenyl-Z—yl]methyl}—5 -(4-methylphenyl)-1,3-oxazolidin-

2-one as a colorless oil. Ry.= 0.37 (20% EtOAc/hexanes). LCMS calc. = 484.21: ; found = 484.2 (M+1)".
'H NMR (benzene-d;, 500 MHz, 1:1 mixture of atropisomers) 8 7.76 (s, 0.5H), 7.65 (s, 0.5H), 7.31 (d, J
=7.7Hz, 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, 5SH), 6.58 (t, J =
1.7 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), 442 (d, J =
15.7Hz, 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, J = 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, J = 7.0 Hz, 3H).
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stirred for 1 h at roomtenperature then partitioned
water (50 nL) and EtQAc (50 nlL). The aqueous
W(Fg{i/“\a@?% extracted with Et QAc (2 x 50 nl) andethais2ensin2isse
conmbi ned organic extracts were washed wth saturated
NaHCO3 (50 nlL) and brine (50 nL), dried (Na2SOQ4) and
concentrated in vacuo to afford .0
1- (4- net hyl phenyl ) - 2-ni troet hanol as a col orl ess oi

1H NMR (CDC13, 500 MHz) 6 7.28 (d, J = 8.1 Hz, 45
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 (d ,J =
13.3, 9.7 Hz, |H), 4.49 (dd, J = 13.3, 3.1 Hz, I H),
2.79 (d, J = 3.7, IH), BXBBRIE18H). EXAVPLE 12 5 OH

NH2 2-Amn o- | -(4-nethyiphenyl) eth ano | A
suspensi on of 10% Pd/C (24 mgp n a sol ution of

1- (4- nmet hyl phenyl ) - |troeth nol (50 nmg, 0.276 10
mmol ) in absolute Et¢ 3 td rred overnight at
room t enperat ure under di off] H2. The reaction -

' h a pad of Celite and the
filtrate was concentrated n vacuo to afford

2-am no-| - (4- nethylphenyl?éﬁhanol as an oil. LCM5

caic. = 152.10; found = 152 (Ml )+. 111 NWR (CDC13,
1-[3.5-Bistfh (A = 8. 211) 7.13 (d, J =8.0
‘Lg_l%z_gy ethyphad mgro P 9HZ 2.86 (dd. J

A stirred 80111t2m70f 33- @S(Hzﬂuorcm}ethmbé'&a(déﬁydell sog,a 1% m:aol9add2n1tr3érhane (1.13 g,

0
o £ it o SORHOAD L ol (R L 7.
434 mmoeﬁ gtirr or % hang treafedqpithh2f @h) acaimjacud ﬂnp( g QGImL @B28nwgl). The reaction

tirref) félr6161 mabﬁm eat @8 8R4 pa
B S o o
e aque ayﬁr ygge%ﬁe? tH ?OHQQX%J pfggmlaped(;@m@nram were

washed wit éatp@g-:'@ltNaﬁCQm§OsmI|,)rané tried (50@1]1)0(!1‘1&:11 (Nad9®®) and concentrated in vacuo
ume of about 5 nL. The

to afford &quelﬂl&{u% SP t dlelo ? G lilj&[z{,og l\xgéé:\;s( %OWEF}%(HPP&@XHTQHEF@EOPM-I olasa

colorless %lt h‘lt{l‘@é@?%ﬁ@bﬁ@@ #hrgo-diTtaredamisirrie s Dby ariHy, 7.86 (br s, 2H), 5.22
(d,J=8. zﬁﬁi 8@2@7qujﬂg'4e@9@ﬂaﬁ%%)o3?ﬁrs BN, FL8D 112 B o
dmsteremsomeu 8 7.90 (br s, 1H), 7.86 (br s, 2H), 5.59 (d,/=3.2Hz, 1H), 4.72 (dq,J=3.2,69Hz,

1H), 3.03 (br s 1H), 1.50 (4, J = 6.9 Hz, 3H).

EXAMPLE 16

OH
FoC NH,

CF3

' 2-Amino-1-13.5-bis(trifluoromethylphenyllpropan-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]-2-11itropr0pan-1-01 (50 mg, 0.158 mmol) in 30%(v/\)) aqueous HCO2H (0.75
mbL) and MeOH (10 mL) was stirred overnight at room temperature vnder 15 psi of Hy. The reaction
mixture was filtered through 2 pad of Celite and the filtrate was concentrated in vacuo to remove the

MeGOH. The aqueous siurry was adjusted to pH 9-10 with 28% aq NH,OH, dilated with water (20 mL) -
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product. This was purified by flash chromatography
' X. 160 mm 0-80% Et CAc i n hexanes gradient) to

“g(??(g'r('}gﬁg?-’( 4- et hyl phenyl ) - 1, 3- oxazol i di n- 2- one.PAIUS2005/623546

0.41 (50% Et OAc/ hexanes) LCM5 caic. = 178.08; found

= 178.1 (M+1)+. IHNWR (CDC13, 500 MHz) S 7.25 (d, J =

7.4 Hz, 2H), 7.19 (d, J = 7.4 Hz, 2H), 6.69 (br s,

IH, 5.55 (t, J =7.8 HE, 1H), 3.93 (t, J = 8.6 Hz,

1H), 3.52 (t, J =8.1 Hz, IH, 30 2.35 (s, 3H). 46 WO
and extiggiod il BEY e BETI0UBRD BLCRBEHE eEXAVRIEE \6hdditrbrided D tl), dried
(Na2S0@)-dhd doncentrated in vacuo to afford a mixture of threo- and erythro- 2-amino-1-3,5-
. 3415 - sovr vyI-2'-nethoxv-4-$trifIuoronethyl)blﬁhenyl
-bls(mf‘k'(’z@g)?‘}w}ﬁ)?l %PI@-‘“Q“A:% IRl BENEalod ASR0fiMeund = 288.1 (M+1)*.
TH NMR DG PRI R A€o -dastge@fonser:G0RG T {bs PSS 435 (bPs, HENES. 3 (br s, LH),

[ added to a stirred solution of
259 (n 5. O30 R0 /ST Uy BB, G5 ety pmerind 74 G 371 (or s, 1ED, 3.00
(br s, 119, BT Br maid) 1.DG(dIY v STHEZ,(3H)ML) at room tenperature
under N2. The reaction was stirred for 30 mn and a
sol ution of 2-(bronmonethyl)-5"-
i sopropyl -2' - met hoxy- 4- (H¥A¥PLBrA@met hyl ) bi phenyl (19.0
ng, 0.107 nnnol) in dry THE (2 nmL) was added by
cannula. The reaction was stirredgat roomtenperature
for 3 days. The reaction was que hed with saturated
NHACL (10 nmL) and extracted w fth c (3 x 20 n).
The conbi ned organic Bt acy 8re | washed with brine
(10 nL), dried (Na2SO4) antrated in vacuo to
gi ve the crude product. was purified by flash
chromat ography (Si, 12 x 1gg nm 0-80% Et QAc in
hexanes gradient) to afford 3- {
[5' -isopropy]-2'-methoxy-4-(trifluoronethyl)biphenyl-2
Bis¢triflmepmgihy ) fhef doiviLaBedbJldin-Bon@xazol i di n- 2-one
Yy

o BN G853 g e A R e e

~added sucpespiyeli to 218ired GONBIZOf 2LA ins X[3,6-Bis@fifl sk oradihy3 PRENySIpropan-1-ol (39.1
‘mg, 0.136.1f6olf B, d Elo (1820 of @ _ i = Le P
Ly IQCg% 2 d( 9.3 5 é\ 8?340?@%@42 I—PI|27h,e§%_a}El§lgn \ygso%rr(:g r?.\t (g,C far 1 hthen

. AH), 7. (dd,
concentrated igvacyo topyolumge afsbgutdgnl.nTheswixpuré waSdifuted whittewat: (B0 mL) and
extractedwith E1)¢ (34 S0mL}. , Tie@oMbiheozddl ext?ac%?\ae% d_ne&?gﬁ%.‘gb'%) and

0.5H),4.50(d,J=.15.7 Hz, 0. 5H), 4. 42(d,
conccntr'éEe% lz_rb 1:a}¢_:&q torgi egt,ﬂe grude E_rgglu;ct.@l,]is @f_agpq)r@ﬁez] by flaghgchrgmmatogrgphy (Si, 12 x

160 mmHE70% E8bc inheR#ek gradibndy ) affodd 2zlec£%[3_,§-17n§%&1?1_§orm§eitﬁ Yobenyl)-4-methyl-

1.3-oxazgidin B e (67.5 S iltrarsiings? 8 15 S Rl iusromethipbeg 4 pethyl-1 3-oxazolicin-
2-one (184504 as IGEesE §qlidd. rrdd-BashizeoidnkHIR, =2.@A50% EtOkmedandy. LCMS
cale. = 344.06;fomd’ 914-avidh).. L NMR {dpcr], 600 o) 903, 1), 7.83 (or s, 20,
6.71 (br s, 1H), 5.17 (d, J = 7.0 Hz, 1H), 3.86 (br pentet, J = 6.2 Hz, 1H), 1.48 (d, J = 6.2 Hz, 1H). This
compound was separated into its enantiomers (4R, SR)-S—[B,5—bis(triﬂuoromethyl)phenyl]—4—methyl-1,3—
oxazolidin-2-one and (48, 5S)—S-[3.,5-bistriﬂuoromcthyl)phenyl]~4~methy]—1.3—0xazolidin—2—one using

- chiral HPLC (AS column, 20 x 250 mm, 20% i-PrOH in heptane). erythro-diastereoisomer: R; = 0.38

(50% EtOAc/hexanes). LCMS calc. = 314.06; found = 314.1 (M+1)*. '"HNMR (CDCls, 600 MHz)
7.90 (brs, 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, /= 6.6 Hz, 1H). This compound was separated into its two enantiomers (4S, SR)-5-3,5-

bis(trifluoromethyl)phenyl}-4-methyl-1,3-oxazolidin-2-one and (4R, 55)-5-3,5-
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5 47 WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE 15 OH
5 CF3
Wd:i%ﬁhémBl s(trifluoromethy])phenyl]-2-nitropropR@FUST05/023546

A stlrred sol ution of

3,5-bis(trifluoronethyl)benzal dehyde (1.00g, 4.13

mmol ) and nitroethane (1.13 g, 1.08 nL, 15.1 mmol) in

absolute EtOH (20 niL.) at OC was treated with 10% aq.
.. I\Ia()—|§n1éf'_l\;I (1.73 m, 10 4.34 imol ), stirred for 1 h
bistriffuoromgthyDpbangld-4ipsthyl A93-eepzolitie 2icpe ashgickin HPLCIAS @olitan, 20 x 250 mm,
15% i-PrAtI32hepeadk).. The reaction was stirred for 1 h at room

tenperature then partitioned between water (50 nlL) and

Et OAc (50 ni). The aqueous |ayer was extracted wth

;111::111;6 gﬁ of%ésg ;R 913 {lﬁ sstallﬂl@oioﬁ@t ORA QLBAN ﬁoi% % tl-one
made 11(3

Rl-.l&%ﬁ%)f E‘aﬂ‘dral:%%@&wﬁtﬁflﬂd: Fillemins bytthe 3-step
route shovit pelpy. gth@ﬂIfDUnd ¢RLGTH-50[3, ﬂ—ﬂfiﬁ(ﬁﬂiuoﬂﬁﬁ%ﬂ%ﬂ llél{yﬂ—4-mcth11 %),%—oxazohdm-

2-one can%e[n%d@bphﬁﬁai gf:ﬁs%ﬁt%'gﬁrt? f@iﬁﬁ%ﬂ&% ni tropropan

as a 15 col or°ess ol NS00 MHz)
t hr eo- di ast er eoi somer: 6 7.88 (br s, 1H), 7.86 (br s,
Sepl 2H), 5.22 (d, J =84 H, 1H), 4.77 (dg, J = 8.4, 6.9

Hz, 1H), 3.03 (br s 1H), 1.42 (d, J = 6.9 Hg, 3H) |
erytlzrp- di astereog‘ : 20 f)gc’?f ) (br s, 1 7. 86 (br
s, 2H) 5. sengar, 3= 3 2 FCOMHRE) C 4 70 = AHgBZ
6. 9H 11), 3. osz_g,aﬁﬂ,,,gc TA), 1.50 (d, J| = 6|9 He,

3H). 20 EKAVPLE 16 3 @kjtanded@aidisie CF3
2- Al nino-1-[3,5-bis(trifluoronethyl)nhenyllpropan-I-ol
25 A pensi on of Raney Nickel (50 ng) in a solution
CBZ-L-Algging (&5 kb, 1&1# el OB -tyHraten (. Sake 36 8yrt), dWeliireﬂJSm‘ﬁnc-HCl salt (3.4 ke,
36.2 mol) kind (HF (B2 LY brebbrgyd @B fiask whidr BRR{ a’f‘% r§: s cog;gdd to 0-10°C
an

and then I?}E’@ ?%EH)SEQXA% a‘ﬁ F/iﬁa\f/)éég’&ﬂl;gﬂ?gf? dast ﬂ&tl donEPErTel @iigr 6.2 mol) is

then addegrsttorly lﬁtl‘psilghofzod}iﬁg al N&°-p&act TpH sluﬁ}/ ;ﬁé ;déeﬁi Wg@e?nlghtl #8J0P95°C. The

mixture lsgﬁﬁ%&%{gflg{f gﬁfbl (?1 vat {%&F&FI&S‘ b d{dlrfléow ¥ &Pen FHEC Eigiidlors added and
the layers gfefeparatofhsThedjragtiebyerds phkld bocen RINH2B U138 atW twichth 8% NaHCO3
(13L) THY bﬂgﬁxﬁ@' ld%lt R thel @Jncér&%tﬂnder vacuum to <20L at 50°C. The clear solution is
ceoled slowly to room temperature, allowing the product to crystallize. Heptane (~70L) is then added
slowly. The shury is filtered, washed with heptane (18L), and dried at room temperature on the filter
pot. Product is obtained with >99.9%ee measured by chiral HPLC.
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The Weinreb amide from Step 1 (6kg, 22.5 mol) and 3,5-bis(trifluoromethyl)bromobenzene (4.851., 28.1
mol) are dissolvgd m anhydrous THF (24L). The solution is purged with nitrogen to remove distilled
oxygen. The solution is cooled to -10°C and iso-PrMgCl in THF (56.4 mo?) is slowly added (2 hours) to

the reaction via addition funnel, maintaining a reaction temperature < - 5 °C. The solution is allowed to

Step 2
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48 WD 2006/ 014357 PCT/ US2005/ 023546 and extracted
' (3 x 20 nmL). The conbi ned extracts were
wY fnﬂ(,/b:"h 1th brine (10 nL), dried (Na2SO4) andPCT/US2005/023546
“concentrated in vacuo to afford a m xture of threo-
and erythro- 2-amno-I-[3,5-
bi s(trifluoronethyl)phenyl]propan-1-ol as colorless
solid LCVS calc. = 288.08; found = 288.1 (Mt1)' 1H
(CDC13, 500 MHz) threo-diastereoisoner: S 7. 79 (br
warm t03~0 g F-!)‘d aged 9Berpight a6 20° (M) TheZe&Siof lrthey coblbd i -10°C2uraer filtbgen and is
quenched, sloﬂ'@ ovel? 28uds Gto '&Iglg-ln(g r( ﬂﬁlg'%h]at %H 2 Btamed atgH’s"C M'E/EiE %G[())L} is added and

the biph, snY hrucl)redl asgt%r eOIS n| Afte
as1c mypture 4 ggafated figr Sqnin, Affter wargging l(gr20325 8Hy is allo@é&d todettld for 30 min,

and therrth® idjedstare s3phrated XBMIedantk fafer 1&ashg&3&tmw%e (12L).
5-13,5-Bis(trifluoronethvl)henyl!l-4-nethy

3-oxazol i di n-2-one Diisopropylethyl am ne (106 ng, 142
The orggnic Byawvammh)wmddﬂm@ﬁ@wecr(ﬁﬁl ﬁ]erm"FEQm@ﬁﬁthmét)nanon flask

and is th\éﬁ‘ E&lecﬁtﬁﬁﬁ)ﬁg Eﬁg '{ \\rr/ el 1%(1_8&1?183%@ ?fﬁp%%ﬂjé%§ é)r g’gﬁ‘ﬁ‘“F 1s(ﬂdded and the

dlstlllanelsg cpatigredyndey Vi@@lnmh'tﬂ 55T @ unmyhecmmam@aa 40L) Tmt @Gition is cooled
to 35° —31’1@ |@Eedd (~013%8, F0BAC  nf Eheﬂ@%edsltolr E@lﬁlﬂoggllc%vcfof 9 E.lll seid be!%ﬁ% grow. The

Slurry is (ri]?ej e{(\/\éed i.n"vacuo to
VIR Wa 8V Utred The elAmsiéstben {lgedvivpshed with §3¢ hepome d15L), and
allowed va dxig fiEl}QﬁCthé Bliet pabusitlg)a- valrlﬁlﬁ]ﬂﬁﬁ@érpﬁr@ PESARLG. eptle'dREd Sotid is

Dbtalnedvahe>$ %38 'ggaf Oélg claﬁ l?)g r%taglwfl %q%tggsgrggglqtfq\égg?\;eozf tth% o%ltl::/ael purity is
not suffigignto mat ogr aphy (Sl 12 x 160 mm 0-70% Et OAc in
hexanes gradient) to afford
t/zreo-5-[3,5-bi s(trifluoronethyl)phenyl]-4-methyl O
Step3 1, 3-oxazol i din-2-one (17.5 ng) and ei yt hro-
5-13,5-bis(trifluoronethyl)phenyl]-4-nethyl-I, 3-oxazol
IdBrrO é one (14.4 np) agnocol orl ess golids.
eof di ast er eoi soner: R \]i' 0. 639 Et CAc/ hexanes).
FsC NH BfideSie 31CQ LAt x0B814. Mt1) +. 1H NMR
13 TFAG0cNbE) S B0 Gbr ,§85;l,I—D 3 (br s, 2H),
o 71 (br s, 1H) 5. (d, J = 7. 3 3.86 (br
Bentet, J = 6.2 Hz, ?ﬁsl) 1.48 (d, 3:30_ 6.2 Hz, 1H).
. Thi s conpound vvas separated into its enantioners (4R,
5R) - 5- {: -bis(trifluoronethyl)phenyl]-4-nethyl-1,3 5
oxazoF ﬁ,(ﬂL)zls @ déﬁg 1@ & Buchi reactor under an inert atmosphere and is cooled to

-5°C. Tﬁ&et&ne[ ﬁo&:cbfrﬁﬁlrsltécpl 850 T Y1 hBH S gld & arggflg' YA&]BJVB&S Egé%FA rinse (2

1), Theﬁ-ﬁﬂ ‘%‘bb/s ﬁoogﬁ g:qn%g chir aIll HPL

) it stieed ungi} ol Hle(ﬁﬂli‘il d@i&é‘reeo iThesitane (2.18 kg, 15.7
mol) is affledsl@wIg &ver(ﬁﬁ%xﬂm@‘i@hhﬁh&)ﬂ@ﬁﬁ kee g%@le(iéhoferature 3 4pe @,‘6 The reaction is
aged at ]EZQH —gc'C' i(i-l)]l% il}) ﬁ,gﬁ* hlrch gme rev %-32% d’f the ketope gaquns MOW/W% KOH
solution & ane(rm by addiig 13. ékg3)f 15001 pBHcE’cE e37w%R) stovily Qo 18 L ks 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 aqueons 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 HCI, and finally with 32 L of water. The
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0.84 (d, J = 6.6 Hz, 1H). This conpound was separ at ed
' stvvo enantlomers (4S, 5R-5-[3,5 0
W(k)%“?'ml] 31 uor onet hyl ) phenyl ] 4- net hyl - 1, 3- oxazol pcliyosRoe0235.46
ne and (4R, 5S)-5-[3,5- 49 WD 2096/ 014357
PCT/ US2005/ 02B46
bi strifl uoronethyl)phenyl]-4-nethyl -1, 3-oxazolidin-2-0
ne using chiral HPLC (AS colum, 20 x 250 mm  15%
i-PrOH in heptane). Chiral Synt heS| s of (4S 5R)-5-[3
organic lag:B]sgigp%nfrth‘bt(Dﬂﬁ)ﬂhéHéﬂTﬁﬁ\(Qb Lglmﬁgy |y:je1d1§g @?ﬁg]fgl TEd &ﬁamc layer is
trafed0d 10N Prefilie i at,e can. be e |recty rom
o Chi ral star te#t e@m el iadfedgainy And Qi greniy laygrds goncpnitated to ~10 L.
Heptane (23 ky ds %W%F shwry Thaged atpoTlihedsolid is filtered and washed with 24 1, heptane.
A solid p{oﬁﬁcﬁi&)btﬁm%@ (9@ R Elgritg ;d9%%ggggj%@ pﬂ%”s%l S thae re-%ss?lvéd in1251L.
MeOH (e azo i di n- ana 0go
§fl%f G- f rit éBE 3ied| g afidrd, asl s 1]91X®1r¢ is #4EBTo liP0ate crystallization.

Water (9.EDG- I.H@ﬂdea ovui-l%zn@hﬁEAAﬂMP Qé\{ﬁ@d}'%ﬁhn,"tﬁé%é%@ ?Qﬂl?ered and the solid is

L, t ane stallizatio
washed “’@5/5]]“ - §""‘§" msf? 5#1(%“»0 Htgh @/4) ang thep 4 I3wagr.nBhe s solid product is
dried at 5W,(|'3 Pndsh vamime9 T pa!tly I((3 >4988%ec)36. 2 nol ) and THE (32
L) are charged to a clean flask tinder nitrogen. The
mxture is cooled to 0-10C and then DI PEA (12.4L) is
HPLC Meghod foyassapsagedzin SepBenper at ur e Iess t han 20C. EDC- HO
Ace- CSc&lhﬂnﬁ@xaeﬂﬁﬁa) LRe y with slight
ol at 15- 2[!?;(}:\/I ﬁ (PIQCH%% ’\gﬁd over ni ght at
Gradient: 25%’* 3 El'ﬁ’é“ oS¢ & % ming held 9é6cﬂPeuhtﬂ d3 Grid;0Quand 5A:99B 13-15 min.
Conditionsi@5 (1 35)mi/mi d8@gns!| oW y. Then 1 PAC (45.5 L) is added
and the layers are separated. The organic |ayer is’
washed once with HCI (13L) and twi ce with 8% NaHCO3
(13L). The organic | ay@axAmpihag concentrated under
vacuumto <20L at 50C. The clear solution is cooled
slowy to roomtenperaty % , allowing the product to
crystallize. Heptane (-70L then added 20 sl owy.
The slurry is filtered i.t+h heptane (18L), and
dried at roomtenperat on thel filter pot. Product
seasured by chiral HPLC.
CBZ  / OAN NHCBZ | i -PriwgCl

Step 2 0 OFaC\ er Fag%

0

~CFg

FsC

erythro-5-13.5-Bis(trifluoromethyl)phenyll-3-{ [5-isopropyi-2'-methoxy-4-(trifluoromethybiphenyl-2-
yllmethyl}-4-methyl-1.3-oxazolidin-2-one
Sodium bis(trimethylsityl)amide (172 pL of a 1M solution in THEF, 0.172 mmol) was added to a stirred

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

solution of 2-(bromomethyl)—5'—isopropy1~2‘-methoxy—4—(triﬂuoromethyl)biphenyl (27.0 mg, 0.0861

mmol) in dry THF (2 mL) was added by canmula. The reaction was stirred at room temperature for 3

_ days. The reaction was quenched with saturated NH4CI (10 mL) and extracted with EtOAc (3 x 20 mL).

The combined organic extracts were washed with brine (10 mL), dried (Na2S04) 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(trifluoromethyl)phenyl]-3- [S*-isopropyl-2'-
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CFy CF3 25 The Weinreb anmide from Step 1 (6kg, 22.5
“ggh%wgﬂg 3,5-bis(trifluoromethyl)bronobenzene (4.85L,
; 13 are dissolved in anhydrous THE (24L)PCTsR005/023546
solution is purged with nitrogen to renove distilled
oxygen. The solution is cooled to -10C and iso-PrC
in THE (56.4 nol) is slowy added (2 hours) to the
reaction via addition funnel, maintaining a reaction
temperature < - 5 C The solution is allowed to 50 WD
methoxp(ifioaaBsthy DEPhwSRRYHBBSE 46methipl 3-bmza0n-ansle ageeblorless oil. R, =
0.64 cm_afdmt&a&&) Ay cIB- ERAG foBla L3200 e POLZRMIR 1t s, 600

%n nitrogen and I's quént
MHz, 13 asmmfrﬂm)me@em) & et (si %swa‘f A2 &, ﬁéH) é’tﬁ‘lds,E{IJHMBE(S 0.5H), 7.39-

7.34 (m(ﬁQlJ 12-3.0a¢eezlRp®s (d, e Hi Hﬁ@if? maét(we— 1, ‘;BHQ@U 5}9t £64(d, /=85

v, 05085 P01y 5 S TR v e TSy eh G Z-98 ket S 472 0.0
= 7.9 HE RSH)rY@nfde) + ayellz, 0SHyRESed, N1 5.9Wet @51, Wisqd (1249.9 Hz, 0.5H), 3.35

s, 5] 4300 aNEE ) 3 HURh A0 LSS, LDGHON By 22, 1,
1.19 (ddafh g Gi% 2t’f’ ﬁ@nﬁb Ad@r{td.at-etD.9, 6.9-H2 BH) Rl €8 (dv deLaiHz, 1.5H), -0.33 (t, J =
6.4 Hz, ( '5H§ el“lﬁ@émﬁp%m?@ﬁ@st éé%ﬁrat%é g’; its SRR AN nless @H}gﬁg the

i lation is con I nuec under vacuum a unti
bis (M R 48 eerap2 oS- {itiflemoinethyupledyl-3-glmethyl} 4-

-methyl-B5-08Qlidin-gendanl (4'.SQ'>I§%-[3 3%@&111@1@%& ﬁﬂleﬂgﬁ d_ [f[_? isopropyl-2"-methoxy-

30n1 r seed bed gr ow.

4-(uiflugronie ."‘;y/‘)‘?‘gheé%%?' ‘i!)lyﬁd%“ﬁb%‘rl orgalydin 2o Bsiug gty HPKC (AD

column,tZ8er 230 ininp, S dPrOMhmHegtané)t h 5C hept ane (1SL), and
allowed to dry fully on the filter pot using a
vacuum ni trogen sweep overnight. The dried solid is
obt ai ned wi th >99. 9ee% EX&MBHEd® can be
recrystallized fromstraight heptane if the optica
purity is not sufficienieoi_Step 3 BnOOBnOH 0 OH
YO ON F3C NH PhMe2Si H F3C q NH KOH 0 TFA, - 2C, 16h -
rt, 3.5h CF3 CF3 CF3 F3 FAAC Is added to a 100 L
Buchi reactor under an psphere and is cool ed
to 9 -5C. The ketorfeCproduct from Step 2 (5.50 kg,
13.1 nol) is added as a @g%i followed by a TFA rinse
(2 -

CFy

FaC

4—[3,5—bis(triﬂuoi'omethvl)phenvﬂ—1-{ [5'-isopropyl-2'-methoxy-4-(trifluoromethyDbiphenyi-2-
yllmethyl}imidazolidin-2-one. '

Step A: tert-butyl{ 2-§3.5-his( trifluoromethyl)phenyl]-2-hydroxyethyl} { [5'-isopropyl-2-methoxy-4-
(trifluoromethyDbiphenyl-2-yl]methvi }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
CH2Cl2 (15 mL) was added BOC20 (122 mg, 0.561 mmol) and DIPEA (98 pd, 0.561 mmol). The
reaction was stirred at room temperature. Afier 5 hours, additional BOC20 (50 mg, 0.229 mmol) and
DIPEA (50 L, 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/hexanes to afford tert-butyl{2-[3,5-bis(trifluoromethyl)phenyl]- -
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L). The solution is cooled to -5C and is stirred until
W@&}( }0 oI id dissolves. The silane (2.18 kg, 15.7
')( dded slowy over -1 h (in two porti onsLTmsRe08/023546

keepi ng the tenperature at <0C. The reaction is aged

at -2 to -6C for 15-20 h, at which tine LC reveal s <2%

of the ketone remains. A 50w weo KOH solution is

prepared by addi ng 13.6kg of KOH pellets (87w) slowy

to 10 L water while keeping the 5 highly exothermc
2-hydroxyfithd bl [9itisaprepat- -2 <@0h@Ry-4Fheflswbuitthpifbiplienglt BYRdethyl } @rbamate. R; =

0.38 (25% etma%\%%&& Ollﬁg%li f@g}n h\\‘/f“l‘lt fﬁ%&:&“a SQEEPF{? o,réo lng%d 57.78 (s, 1H),

7.54-7. 6768‘0 Hihd 23K gD -85 (RO, 3 CHHES2THEOIR 8.83 (p, 1H), 1.19-1.43 (m,
15H). previously stored in freezer) is added, followed by
sl ow addition of the remainder of the KOH sol ution
(-13. 7 L) followed by a 2 L water rinse while
€.

tnfluoro;ngt% l?al? | LS hs 5 L | PAC and 20
To a solutiopefrgy-butak] Zmﬂbls(ﬁmommmhaw @hﬁ:ﬂﬂi}@thb{ﬁ){ﬁr fBDlﬂ‘B]%(l-') -methoxy-

d at ro?mten‘peratur

4-(tr 1ﬂuoﬁﬁﬂ/gflly@b@gengg%%’l}ﬁ{egieirr!?'c\;ﬁrmbhlﬁ%g E35051 E)l i 2?]%&%12 (15 mL) was
added DIFEA (4q0mdy, 2-58 memely. nBld splugion IwaSQOdlchi) dwaam Mscmeoo B, VD ramol) was
added. ARBOSLY 191114@5 &f ﬁgﬁégt%@@ El‘l@l%gé%g wa %v:tlh%ﬁgée &ﬁ\() mL) and washed

IS a
with Satul“:’%ﬁl I'ng -c gﬂ]‘ §1 tin efks m?? S‘gﬁﬁ& 9‘?—:Ir) nd brigg k28 A% Pl Bhe organic
layer wastd@ed (3923 Nazw@,tfamd( 26l dontesiragd ethagaidis wém;du H¥6ugh a short plug of -
2

d -
s s T A LTI T T A -,
((terr-butéxycarbemyt) { Eﬁr‘}(}komgjrlaj-nmﬂohy-ozfitriﬂubﬁﬂﬁsﬁi}mblph@%ﬁQL}IIgnethy amino)ethyl
methanesmﬁ&méc fvaé l§se@ Ecﬁgtglg(l 9ﬁ138 /Tt\%g%ntoxx Wit%gé f&r%lé:@rae ¥erlzat1on R;=0.33

en re-drsds
(75%E[QP€HE6¥W@Fm c). At rt, 3 L water is added, and the
m xture is aged to initiate crystallization. Wter
_te(-9.5 Lﬁ I.S added over -60mn at |t After ~aging for

(trifluoromithimipHen 1\‘\@11 cz{rﬂrfrﬂate's) 5 L MEO'V Wat er (1/ 4) and

is dried at 50 C
The 1-(3 %E‘é@?ﬁ\’f’aﬁ‘ﬂ?fhf‘é@@“ b3 &Wé bbtyhxcebosm{ [5'59%peqpyl-2 gnatiixg 4-
(trifluoroivithjigidpeoyl-BgBaythyldaaido)ethy Sine® G 1T Gt Oy FiR g:?é/Q)A 5 w réhicon was

dissolved @bﬁﬂ’[ﬁ@%@l@%ﬁ&%&%&ﬁﬁ nghglI"' 0; ;\?g %%bﬁ?lt'{heﬂ_rgacﬁ}pﬁwas stirred at
room tempesptyfe fof b puromg then dilgtedivith E¢OAqd7 imdi The 36u@n wassvashed with HO

(5 x 40 mI1} 4rid@ Bline 20mt Y MTHEDrEal AR} eE whS dridEer NaESQ&, l516%elY and concentrated.

The residue was purified with 20% EtOAc/hexanes to afford tert-butyl{2-azido-2-[3,5-
bis(trifluoromethyl)phenyljethyl}{ [5'-i50propyl—2’—methoxy-4—(triﬂuoromethyl)biphenyl-Z—

yllmethy! }carbamate. Rf = 0.52 (15% EtOAc/hexanes). LCMS = 605.3 (M+1-BOC)*. IH NMR (CgDg,
500 MHz, 70°C) 3 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, OH),
1.13-1.18 (n, GH).

Step D: mixture of tert-butyl {2-amino-2-[3.5-bis( trifluoromethyDphenvyllethyl} { [ 5'-isopropyl-2'-
methoxy-4-(trifluoromethyl)biphenyl-2-vlimethyl }carbamate and tert-buty] [1-{3.5-
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O CF3 F3C

[3 5-Bis(trifluoromethyl)pheuyl]-3-{[5 -isop
“%yﬁ'{%lgsﬁ nmet hoxy-4 (trifluoronethyl)bi phenyl 2 pP0us2005/023546

yl ] met hyl | - 4- met hyl - 13- oxazol i di n- 2- one Sodi um

bis(trinethylsilyl)amde (172 gL of a 1M solution in

THF, 0.172 nmmol) was added to a stirred solution of

eryt hro-

5-[3,5-bis(trifl uoronetltyl)phenyl] 4- et hyl -1, 3- oxazo
bis(triflperamethy ) nheev -260{ | B sopfonpe '—mtthumMHtmﬁnm@dsm_Hx}ﬂEldmmniz) at

V”meth{,ngrmnbﬁ{mﬁéﬁgﬂﬁa@e under N2. The reaction was stirred

]f5 n and a solution of
Toa sol‘gn?zb? dﬂghléty]{%ajudga_[ﬁgd.pe(@ﬂ)qor(gnetlné]p]mxyﬁtﬂyl(j {[pHbdpuapybHEmethoxy-4-
(tnﬂuorbhxemyI)Mpt&hﬂnaLyulﬁaﬁyl@czB&ma@e é’%ﬁ@ ilngzéztﬁmin))l) kDR A (T%"gmg%as added

I.on, was stir

10% pd'dile (1@ n_g)adﬂ%qeﬁyl 11 was\,)fi!laged )}Jé’l er-#:r)g arﬁ% Stired 34 foqp temperature for 5 hours.

roomtenperature

~ At this tijuethe Fredtioni w4 completeatb gd/el‘dhﬁiﬁﬂm( &wa Blaiu@f Ge, 2 Xh e POL&flno-2-[3,5-

st B obiob s Pt Farepromaf B2

ylmethylpgapmmate agd der(;blﬁ]z:ldmt[ﬁ,éttmﬂtuﬂuormﬂiyt)plteﬁy@ﬂ\(e[ﬂ iﬁ@rﬁﬁ)w-demethoxy-tl—

(trifluor @ﬁl&ﬂjﬁlﬂﬁpheﬂ_ﬁLﬁymﬁéhﬁ }Hr}ufab)‘é %Aaﬂunﬁ&h 158 c?tnﬁtstovgaa ?‘iZtﬁ%/esl off and the

0-40% exanes
filtrate F8?C8“t§ql§;%tp ﬁffsl defhe Broguqﬁng{(tpfq LIGMS B 6&9- ﬁyM)F priemid pro@ucks were used

in the nexbieadtivnpritpyd furher pariMaR OPLRIARRZRGE T US2005/ 023546
nmet hoxy-4-(trifluoronethyl)bi phenyl-2-yl]nmethyl}-4-net
hyl -1, 3- oxazoI|d| n-2-one as a colorless oil. RI= 0.64
. 1M ‘ rh: ‘ ) _ .

: T hyl® sbropyl-@ piifibramethylbiphenyl-2-
ljmeth ,age_gl\é&(gamm H NI\/R (benzene d6 600 M, 1.1

m xtuare atropisoners) S 7.94 (s, 0.5H), 7.72 (s,
To a solgyiangf 283;5 8% (0418 gmeh)of e Iﬁﬁtl(reof r@rti'mhrhyl {ZaBRo-24334 (m

’013(trlﬂlﬁ)fbmetlgyﬁgenzd]%yg FLZI%E%O%)? etgxg%y tlaﬂu%rom}_%y]%blpl?e@l’uzﬁ

yﬂmﬁhﬁ}e nafg agg 16 ¢butyl [H%}%)lsmlﬂum@ﬁﬁhyl)lmegﬂl - [5Jisoprapyl-Q'-methoxy-4-

(mﬂuormethmbmu):pym )QBne(th};l}E]nuio)&ﬁxyHcaHZamaQ, D (413 nﬁgawds added TFA (1.5
1L)Th tz %EH}) J =7.9 Hz, 0.5H), J

n e’ r(iqoc @ﬂ Y_z&s 3 eg roo;@ tgﬁpctrﬂure fors llcglreganp’nﬁhen@ogqq}'l mtg I%NaOH (50 mL).

The mixjuge was egqutctecgwgh CHaCIN(35H-H0, mB) 48 tifesm ittt extrdets wereLottbined, dried over

Na2S040fifdildld, aii (Qﬂicérﬁﬁl%ﬁei’un cafioR o
aHZ g estflgeigy iasg chr:PnLa o%apgy ith 5 to 10%
Meom(é{ﬁq__éaveéﬂ? S—blgtr@(){qgnetlyl)ph@lﬁ?'iqﬂg {[1:%15)319[)5/1-2 ‘Gnddloxfytd- J

(trlﬂuor@netl@l)%qﬂi&yl-.t—ﬁﬂﬂe}hyl JeRage 3 OURAHAE ¥AS 36 PRALAMEBH/CELCL). LoMS =

5792(1\#1?( Wa&ﬁ;ﬁmgﬁg é{ﬁgﬁf,% sgcsgzﬁ) 777 (s, 2H), 7.55 (d, J = 7.8 Hz, 1H), 7.31

(d, J = 8[13%z, IERPraRyd, 72 s 4Bt HQXDH)“G 64 {4 § L‘ég{lﬁg‘jh’%&éﬁzg@bﬁ? %152, 11, 4.06

I }-4- net 3-"oxazol
(m, 1H), ?‘z?\é %egms%k% 355ty YB3 Gy et 6/ (diphed 0] 4.3, 1D, 2.51 (m, 1H),
1.22(d, {569|I§zoﬁﬁgnpyl 2' - met hoxy-
4-(trifluorone(ltyl)biphenyl-2-yl]nethyl)-4-methyl-1,
-oxazol i d| n- 2 one usi ng chi raI HPLC (AD col um, 20 x

ftH fiuoromethy])biphenyi-2-

Z]

yllmethyl] }imidazolidin-2-one

A solution of 1-[3,5-bis(trifluoromethyl)phenyl]- N 2-{ [5-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-yllmethyl }ethane-1,2-diamine (125.2 mg, 0.217 mmol) in CH2Cl2 (30 mL)

- was cooled to 0°C and DIPEA (227 ul, 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
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MO \ | / F3C HNN CF3 F3C
4- 5-bi s(trifluoronethyl)phenyll-I-1
W()f%&"%"gaﬂr opyl - 2' - met hoxy4- (trifl uoronet hyl) bi pheny$z08s023s46
O yllmethyl}imdazolidin-2-one. Step A tent-butyl {
2-13.5-bis(trifluoronethyl)phenyll-2-hydrox}ethyl 1 {
[5 -isopropyl-2'-nmethoxy 4
(trifluoromethyl)bi phenyl-2-yllnethyl | carbamate To a
~solution of 1-[3,5-bis(trifluoronethyl)phenyl]-2-(f
with brmeE &5 J]illg)g.i;iedpybp HayS6et, fitleryd ded concentrated. The residue was purified by flash

g DL LR DR -

- 2-methox#5(willyorevesth ddtigien RCCPIEnEAR PintidzoRiiB6 JonBNR) 3 020 ¢409) PEA

10

15

20

25

o/h | ) i i .ed ]
EtOAc/hdx @) LEMSQ: &65L (Rl 1Rk %ﬁﬁ@%ﬁb&’@f{%@ﬁﬂ%@% %%s?e%mn i1

. tenperature. After 5 hours, add
ratio; douplingaf s pyaks aliserUPBA. §3560 1H). V1@ 72HBlss-Mer(e, 28082 (d, /= 7.8
Hz, 1H), 702 (h, 886 d.94(sV {9814, 84 & e Sl
- 100, TAEGRARDIG SN BT L. 84 00 9TREE 3L 1Y S0 18 0.8 o,

hours. _The reaction was
1H), 4.00441, (e 340, TR & &x/91f2 singlgtsyAH), 22356 0inf 11 2159-24934@n2H), 1.17-1.23 (m,
GH). chromat ography with 10 to 20% Et OAc/ hexanes to afford

. tert-butylf2-[3 5-his(trifluoronethyl)phenyl] 53 WO
The owo e lora ok ¢ i ad 609 b wpirated psing i ORRRdolupmnywith 5%
IPA/heptangs. - i sopr opyl - 2' - met hoxy-4- (trifluoronet hyl)bi phenyl -2

-yl ]methyl }carbamate. Rf = 0.38 (25% Et OAc/ hexanes).
LCMS = 580.3 (M+1-BOC)+. 'H NMR (CD2Ch, 500 MHz) S
7.78 (s, |H), 7.54-7.67 (in, 4H), 7.23-7.33 (in, 2H),
6.90-6.95 (m 2H), 3. 15:g.8# 0 913), 2.87 (m 111),
1.19-1.43 (m 15H). SQ%tep E&“B '
1-[3,5-bis(trifluoronethy])phenyll-2-((tert-butoxycarb
onyl){ (5" isopropyl 2 meERG 4
(trifluoronethvl)biphenyl let hyl I am no) et hyl
nmet hanesul fonate To a s i
2-[3,5-bis(trifluorg ?
[5' -isopropyl-2'-metAdxy-.

4-(trifluoronethyl)bi phe M.yl ] nethyl }carbamat e
(350.1 ng, 0.516 mmol ) in 12 (15 nL) was 10 added
DI PEA (450 L, 2.58 rnnol). "Theysqlution was cooled to

phenyl |- 2- hydr oxyet hyl } {

0C and MsCl. (100 AL, 1.29 mol s added. After 45
m nutes of stirring at 0C, the ction was diluted
with Et QAc (100 nL) and washed

(4R)-1-{[5"-isopropyl-2"-methoxy-4-(trifluoromethybiphenyl-2-yilmethyl } -4-phenylimidazolidin-2-one

. Step A: zert-butyl [{(1R)-2-hydroxy-1-phenylethyllcarbamate

To a solution of (2R)-2-amino-2-phenylethanol (400 mg, 2.91 mmol) im CH2Cl2 (15 mL) was added
BOC20 (636 mg, 2.91 mmol) and DIPEA (507 pl., 2.91 mmol). The reaction was stirred at room
temperature for 18 hours, diluted with EtOAc (75 mL) and washed with H20, brine, 1N HCI, brine,
saturated NaF#CO3, and brine (25 mL each). The organic layer was dried over NaS04, filiered, and

concentrated. Purification of the residue by flash chromatography with 50% EtOAc/hexanes afforded

tert-butyl [(1R)-2-hydroxy-1-phenylethylicarbamate. R; = 0.23 (40% EtOAc/hexane). 1 NMR
(CDCl3, 600 MHz) 8 7.27-7.37 (m, 5H), 5.27 (bs, 1H), 4.78 (bs, 1H), 3.83 (bs, 2H), 2.46 (bs, 1H), 1.44

(bs, SH).

Step B: rert—bu_tvl [(1LR)-2-0x0-1-phenylethyllcarbamate
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with saturated NaHCO3 (25 nli), brine (25 nL), IN HC

and brine (2 x 25 nL). The organic |ayer
“(@gm lrdl_'%cf over Na2SO4, filtered, and concentr aP€d/USTHEN23546
reS| due was put through a short plug of silica gel
wi th 25% Et OAc/ hexanes and concentrated. The product,
1-[13,5-bis(trifluoronethyl)phenyl]-2 15
((tert butoxycarbonyl) {

; i sop roply met hoxly (trifluoromethyl)bi phenyl -
To a so ug}?l ey [é#ﬁ)r?olﬁé’tfwr plrmlﬁaﬂéc@wafnema@@ mgvesS4d getbl) in CHzClz

20 mL) 0%yl Héd :
(0 ) character zati on. %S&Eo&ﬁ@@? dng%V\iE{% d%%?oﬂéiéﬁéeﬁt}mgfaéﬁtmed at
0°C for (1:5 ynufes albc[',tlhg’,q {Lyogpiteepepatyrg for 30 minutes. The reaction was then diluted with
EtOAc §5ils @od wisherbrapivey with )o%ecrpyqueaz i39 ImI)1 Théorghﬁe y@Pwds dried over

‘ Na?SO% lﬁltg%ﬁl Ilﬁ?( ¥on%%ntga9 d( tﬂuuﬁiﬁa 1oh O, e ¥ 51d)ue of? Q ghﬂ¥t co%umn of silica gel with 50%

car
EtOAcfllup@s sa\m tert-buty ¥ (LR Doat- hyhe)lphﬂlyuta]rbaﬂia(e( tler NMRIGDXG1E, 300 MHz) (a

major &v esnibrib o RSB, T S5t rensdinn 9.8 5 1D, 729.7.40 m,
SH), 5.50dbsh Ak § 1 {fonHie 1 42 GrrPHheTlps extenal svas esedtiingrdissy in the following
reactiondl ssol ved in DMPU (15 nL) and treated with NaN3 (140
ng, 2.15 mmol ). The reaction was stirred at room
tenperature for 15 hours and then diluted with EtOAc

hen lem%ca%nd Erl ne (40 -). The organi c Tayer was
, filtered, and concentrated. The residue
To a soluiig qfear: :~lﬁutyat(1m-mxaﬂ%15tm@mjaamﬁﬂé(1t19 8ahg, 0484 mmol) in MeOH (7

mL) wad ﬁgid pfg’-?{s.loél%gﬂéjt —gl%flf)p% ;-Ji r{?rifﬁugliow hyDbi henyl—Z—y]]methenanune (98 mg, 0.303
mmol), g Ry mpaql} g ] @mmy | Vlisi rpdvsingy wagstimred

overnight anlo])ﬂQérJéﬁékalu&@r \92 ﬁb & (ﬁ%ﬁg&%ﬁ%&t %btil:@%ﬁnég 5 mL) and

brine (2%1% 875116: cgganf %}jcr was (tgver I}LIEQSOA, Itq;gd (agd ccgg_:gl}trate;ﬂ Fgritication of the
.resniue tycKlasH cl oﬁatfgxﬁBhy Wi 5 tc7 240 Eb&h&%{ﬁ'ﬂfﬁ %g'De ters %u@i[?&&)(Zr@é[S -isopropyl-2'-
methoxy(él_—'zth% omPé g}l!)lgheigl ﬁ]]]mgthyl}anim@gfl Ql@ﬂylgl}l;yl’]carl;_ai’@gz R 30 (25%

EtOAc/lergne TIGMS St5dp.4M-#1)yxt ure of test-butyl {2-am no-2-[3
5-bi s(trifluoromethvDphen |y lethyl } { [5" isopropyl

n A ‘ : l Tl » k T ‘j A
lg_dmg,;ee and tent butyl H43 5 54 WO 2006/ 014357 PCT/ US2005

Toa Sohm%(of F-’rff'?‘%béﬁ(blﬁae%{)lﬁ Yipstveepy P getifoky - (uithoprophyhbiphengZho
y]]mcth?l}émﬂnc()-tlEﬂh@ﬁﬁ&ﬁﬂm}ﬁﬂﬂa}al ﬁhﬁ@d 27 tﬁfr*g&l E@xttﬁ%lh% h’ﬁn?br I%]nﬂmtles in

oo EREU SRPERIERL, FrBhiin ?VHWWH ShipeTEeRfratprefor 2 hours and
then pouFesl mtpsld’}bN@(pHI 22 hﬂ_r)nﬂ"h@my)mﬁe was extracted with CH2Cl2 (3 x 25 mL) The

combinel to{gafulc Qﬁ%&&n nn of‘( ;ﬂ?&n&%‘f %%S(%l ﬁlltlr?fn? ta\r/(g ggr%g%tgageraatp‘%ﬁ'&}c ipn of the

resultlnml@e(bl@Es}n@)'omél'tbgapl%awlﬂh o mmbmdzmmxdéd%mpm {[5-

130p:r0py§ ! lﬁétﬁcg%'gtt (01r AR m& léliegyltezoyl q%lﬂ?ﬁ%%y&?tgngtlh# aﬁrtn;ngeR =027
(10% M 5%@&2) LeMs ‘ﬁ&ﬁ%ﬁhm nogrg [3, 5- f '

bls(trlfluoronethyl)phenyIJethyI Y} {-
Q i sopropyl -2' -met hoxy-4-(trifluoronetliyl)bi phenyl -
Step E: (4R)- 1- {[51sopropyl-2'-methoxy-4- (mﬂuoromethvl)blnhcnvl-Zwl]methvl}-4—

phenyl1m1daz011d1n-2~one

57



10

15

25

yl ] met hyl } carbamate and tert-butyl
is(trifluoronethyl)phenyl]-2- ({[5 - i sopropyl -
\Né}mk%mﬁ gy 4- (trifluoronethyl)biphenyl -2-yl ] nBCIW2005/023546
“}am no) ethyl]carbamate. The catalyst was filtered off
and the  filtrate was concentrated to afford the
product m xture. LCMS = 679.3 (M+1l)'. The products
were used in the next reaction wthout further
purification or characterization. Step E
A solutiog of (;R5NB1{§T1180|[depng anehdxyl4)(pitRostinlethyNodhénfi 2-yimethyl)
henyletiaf© P ARyhine( %
phenstaBOBPAR OGBS b OB TERDY LAPLERSTNl Caghlrea 30
KL, 1.32 mumol) vgs s oldgwadiey triphasgeme (326 mer@. Hbimtopl). After 45 minutes, the
reaction - pamem nnasa[t&a@d mmcmﬁ hﬂ, T PR RQ?EMa\J.é& QMJh E}t?ixcz (75 mL).

trifl uoronethyl)b
The OTBE“LIC 13|YFI‘W SP]N Cga‘ylﬁlbﬂﬁq l:éfﬁldwgre[}htz_sgm fjjtered, an concentrated Purification of

the reSIdl{eby[stmbdrﬁf(tbgrhﬁl{Mlp o Epbe) RORRMELinés Afforded (4R)-1-{[5-isopropyl-2'-

methony 45 QB BU b RGO SRy LIzt gheprieidgralidie ey Fiiinacpantiomer
was lemoaq:rhln}e:h:rﬂi Imzccihsang b AlLchinasluasded 13 cFAPMe?m&te), affdid©

cvnon R0 LIEUBR %) P QbrEBA SRR LI e P
e, {RMER Gz e PscEHpA1bragia d;aulsmgmﬂsorpe peadis blrerved) 8 7.65 (m, 1H),

7.54 (d, J&S X

(4, I IREL QU2 209,38 (AE T BRTR AR 28] A5,y 2B 20000 G, 2,

3.71&3 ?%é% siigiets FHY. 3493 -8 oD o4 PeD T (i 1D, B8 6m. 1096 1.19-1.24 (1, 6H).
McOH CH2Cl12 gave 1-[3,5-bis(trifluoronethyl)phenyl]- N

~2-{ [5" -isopropyl-2'-nmethoxy- 4-

(trifluoronethyl)bi phen§X A}zﬁf’yﬁ]%et hy
et hane-1, 2-diam ne. Rf = 0.46 (1096NtCHICHQC12). LCVS
= 579.2 (M1)'. 1H NVR (MED2CER, 500 MHz) S 7.83 (s,
2H), 7.77 (s, 2H), 755(d 7.8 Hz, 1H), 7.31 5
(d, J =81 H, 1H), 7. ‘ 8.4, 2.3 Hz, 1H),
6.99 (d, J = 2.0 Hz, 1HL, 8. 92 (d} J = 8.5 Hz, 11-1),
4.06 (m 1H), 3.59-BC76°{mY2H), 3.69 (s, 3H), 2.88
(in, 1H) 2.67 (dd, J = N 4.3 Hz, 11), 2.51 (m

1H, 1.22 (d, J 6.9 Hz, Step F:

4-13.5- bls(trlfluoronethny lL-1-1 [5" -isopropyl 2
nmet hoxy-4 (trifluoronethyfbi | nyl 2 0 yl nethyl)
i m dazol i di n-2-one A sol ution

[
1-[3,5-bis(trifluoromethyl)phenyl
[5' -isopropyl-2'-methoxy-4-

I blphenyl

one cooled to OC and DIPEA‘(227 ngvl 30 nnDI) was added
) nanol wa%]added

<2 -8

yl]methyl]mlnﬁghamo saturated 5 NaHOOB (20 ml). The mxture

A solutio -ﬁ)-(ltsd %S ﬁlélaﬁl0§%Et5 %%r%{%%@%@l%e@%#&@%m%m%namm (300 mg, 1.1

mmol) all@@ﬁ-tlﬁ@@@*ﬁn@ﬁ@ﬁme (Wh3tUL, Br2inmeol] 25 sdPrdpyl drcbﬁd (P0/®HaL) was heated to
reflux for N@?xé@ﬁ T!fe:' rl:-£ ﬁ a@% e %rgnﬁgu%{;e%% ﬁash nyomatograpﬁy with 5% to

ORylspureh exetfied 1@ <hiorenenyt
80% Et @&é‘?eﬁé@( 4 1t(6 CAﬁOﬁ-’@ﬂldnyl) -2-({[$™isopropyt-2-methoxy-4-

(mﬂuoro;ﬂetfl}a)bﬁlh@ﬂl)a@tﬁ]lﬁétﬂﬁ'}zﬁﬂiﬁ&ﬁ%laa&ri% ) IJT(ISOéV l&téAc/h%oglesc)piCMS =478.1
M+, 1THNMR (CDCl3, 500 M¥Hz} 8 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, [H), 2.71 (m, 1H), 2.51 (m,
1H), 1.24 (d, J = 7.0 Hz, 6H).
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-met hoxy-4-(trifluoromethyl)bi phenyl -2-yl ] net hyl
din-2-one. RJ = 0.22 (40% Et OAc/ hexane).
w}d&@gﬂfﬁlﬁg&_} 2 (M), 1H NWR (CDCI 3, 500 MHz) PCT/US2005/023546
(atropi soners present in 1.1 5 ratio; doubling of sone
peaks observed) S 7.83 (s, 1H), 7.78 (s, 2H),
7.55-7.62 (m 2H), 7.32 (d, J 7.8 Hz, 1H), 7.22 (m
1H), 6.94 (s, 1H), 6.88 (d, J 8.3 Hz, 1H), 5.33 &
5.24 (2 singlets, IH, 4.80-4.88 (m 1H), 4.00-4.61
(m 2H),-3.72 & 3.70 (2 singlets, 3H), 3.55-3.59 (in,
Step B: ﬂéﬁ&vl | 2—@&3111&08&“ hi3.g 5 Jrs r3 1®'-me9£'l _4_'1'36 t wo
§%—%_%lcvﬁ\%om§re—mmrya‘t—e usi ng
s AoEmason 10 | PA/ hept anes.  EXAMPLE

Toa solaﬁﬂbn UIE/EQ4—th10Ei§>ﬁer@}’)|§i ({H\Ilsoﬂr%pyla -methoxg—él-(tnﬂuoromethyl lé%hen 1~2—

y]]methﬁ ﬁﬁ%}l;/ébet%grs)ll 4058 %mac%}] rfg[—:(ﬁgg?a% 19 Iz}sild%cﬁ%l?engy ak:omte (24

mg, 0. 08trern019 b'i[iheylieacl(oi wa); stihdd ay thond tempcrbmphaﬂlm lﬁianF @h OﬁEB& fhto H,O
t
(15 L) S ol b Syl S0 SRR ™ hop Bty st

with briggg 15 Q)L@;[lrr,cql QY Mazﬁ};dﬁllr@l_,—‘_ﬁm( &@¢erttated. Purdflcatiomdf)the rEkidue by flash
chromatdg@ahl Math MAR R Ef(ﬁ@lt%&aﬂe?Qf;&rdéc?ggﬂgﬂgﬁ—%gh&gﬁhe% —9-

hvdrox hl?LtI:{is_ di | ute w th Et OAc
ydroxygpyL & -ISoRFm2 -nrﬁﬂ}%4-(tr§@9mnmly@bmme@~yumqﬁpybparh@m(t@ER,-o 20
(25% Et%c/é%inw IS oridagi(bi+lHy H NwiR (gD b00 wanz, MS%dened and/or

concentr Puri fication of
doubled; rhiab Bl 8 8a10f Ml bp i S SRR 05 145 i PSR G 88 2.96 (m,
5H), 2.7, dHieJdZO—!éﬁ )y |
. [(1R) - 2- hydroxy-I-phenyl et hyl ] carbamate. Rf = 0.23
(40% Et OAcAl exane) 1H NWMR 25 (CDC13 600 MHz) S
C: s hepyRethyIHES -ist U2 #-4-(GtHnprogne8¥ Nbiphenyl-

2~y1]met&ﬂ§garlﬁh°ate 2.46 (bs, 1H), 1.44 (bs, 9H. Step B:
1R) - 2- oxo0- | - phenvl et hyl | carbanate 56 WO

A soluticyh by x4 bR ORSOP a1 5 ol et -4.

(trifluorometttyDbiphyiy 2GIIR)et 3 Joyrtamaty -(H4 piREOGT BidY)lid CBLOBBIE.) was cooled to -

o . ..844 | it cl2 20 nmL t 0OC
0°C and AR Rl it DR pat e ol bYmeigocsetfany chloride
(14 L, O Bamtpbn Thagastidnrwae dtiradd at 0T f@ B0 Aindidsul 8Sn pBeted HRNsadlrated
NaHCOy (QQ Eﬁﬂ)%ﬁﬁt‘dﬁﬁm&ﬁ& wit AL LS ih ER?AJ(%‘ ﬁ)tL) A4 t\ﬁ'a%rgatt}% rfayer was

di
washed w1th brme(%lgm mL.), dried over NapSO4, filtered through a short plug of silica gel, and

concentrated. The residue was redissolved in DMPU (6 ml.) and sodium azide (12 mg, 0.18 mmol} was
added. The reaction was stirred at room temperature for 24 hours and then poured into HRO (15 mL).

The resultant mixture was extracted with BtOAc (50 mL)i and the organic layer was washed with HoO (2
x 15 ml) and brine (15 mL), dried over NapSOy, filtered, and concentrated. Purification of the residue
by flash chromatography with 25% EtOAc/hexanes afforded benzyl [2-azido-2-(4- _
ch]orophenyl)eth_yl] { [5'—isOpropyl—2‘—methoxy-4—(tﬁﬂuoromethyI)biphenyl-Z—yl]methyl jcarbamate. R,;=
0.66 (25% EtOAc/hexanes). LCMS = 637.3 (M+1)*. 1H NMR (CeDg, 600 MHz, peaks doubled;

rotamers and/or atropisomers present) 8 8.03-6.52 (m, 15 H), 5.00-5.08 (m, 2H), 4.76-4.12 (1, 3H), 3.28-
2.86 (m, SH), 2.77 (in, 1H), 1.23-1.18 (m, GH). )

Step D: benzyl [2-amino-2-(4-chlorophenylethvil{ [S'-isopropyl-2"-methoxy-4-(trifluoromethyl)biphenyi-

2-yllmethyl }carbamate

59



10

15

20

25

Et OAc (75 nL) and washed rapidly with 10% K2C03 (2 x
3 The organic |layer was dried over Na2SO4,
W ZQ)P{HE]Z%J and concentrated. Purification of tHRCT/US2005/023546

residue on a short columm of silica gel with 50%

Et OAc/ hexanes gave tert-butyl

[ (1R) - 2- oxo- | - phenyl et hyl ] carbamate. 1H NMR ( CDCL3,

600 MHz) (a major and a nminor conformer observed).

Data for major conformer given) b 9.53 (s, 1H),
To a soluzopaf bpnzyd [ % gpido-Lid-chlgrogigenyBehyl] {H-isoprapil-2 apettidry-4- 1. 42
(trifluorofusthySbihengiri- §1)5Eeh 1) bzabalm@@(susxegd 0/0FIRAMI I ¢ 1ML \Pas added PtO5 (8

followmng reaction. Step C
mg) and the feactionWas plirgd) at goqup [eglpﬁragts@ pisisy hydrogendomiobopr.4Tle qataflysywas
removed By BW@fidd thfddkh h @ldgeﬂ‘)deht% wilh IQEWMbAc ARG e wADERntrated to

a sol ut
atford enilp oy fp o e oFiggegbms D (SosronsiPmosbe-4-113. 8
(trifluoronpthy Gbif@4ylavpllheth il } deKadthaic] R, £0.)66 (B55% E@ﬁé}hexanes%_ LCMS = 6113
GM+IT_1-[5'-|sopropy!-2'-nethoxy-4-(tr|fluoronethyl) I phenyl
2-yl ] methenamne (98 ng, 0.303 i runol), followed by
NaCNBHB (30 ng, 0.477 nnDI) and HOAc (2 drops) The

: @'A V"' 2t NG Q_I
EDHEQEQQQJﬁﬂﬁ—EﬁdEQbrlne (25 nL) The organi c | ayer was
To a soluléd 6itbe 2-MRR S 4-chiokd ik c -

s ﬂgfgon Q% o r§§| ﬂ%ﬂﬁ; ﬁ&ﬁs§LE§%§t8 F%phy

Ciftuoro by tuSiesy 3By or S0 i 8 08 amvclbSHT (7 pasielded
potassiun] Wsrirsapnal)hmitle(295 pL of a 0.5M solution in toluene, 0.147 mmol) The reaction was

stirred at %m%%erﬁu{ettﬁ* ?d u%%ﬁﬁ‘ Heﬁb&@%%%%u 25 /ltnE b ag]ﬂ[l]ﬁ)

[ et hyl [ car bamat e
resultant EP@)KE F\Iﬁ@@()alﬁéi)id WithNAtOAC 623mk) {ridehs ergar&: bpeByas washed with HyO (15

‘mL) and lﬁrﬁB)(ifN%Li, {Bed ba? Na@%h fﬁteréﬂeﬁda%}{ceﬁitrfﬂ}ed PlF] 1ﬁca ion of th the residue by

(trifluoronethyl bi"phenyl - 22yl | met eny

- flash chromapoggiphyrivith 5folofH08oF QA cdexarfes Bﬁoﬂded)dl{(%[llbﬂ)ﬁ)len&ﬂ(l{ {{5'-isopr0pyl—2 -

—

methoxy-&lémﬂh&@ﬁm Minpﬁen I8! i]ﬁié&ﬁf'}u(]fd Sl ¥ bl;? ﬁﬂ%}ﬂ%ﬁqcm

[ et car

amn h
LCMS = 30%17;}\4 }Wﬁﬂgm ﬂS} oqtrommmstqb@mdndo@m@eema 7.90 -
7.03 (m, GHD)) 6 .86, 2a@a,e41{)TEé9(3]ssr(h9 3H),Ra 6§ aehi D8s- 988 (aldr), eds- a1t13 (m, GH).
room tenperature for 2 hours and then poured into
- NaOH (25 nlL). The mxture was extracted with CH2Cl 2 (3
X 25 nmL). The conbi nedERANBLER2eXt racts were dri ed
over Na2SO4, filtered, and concentrated. Purification
of the resulting residug.y flash chromatography wth
0 to 10% McOH CH2Cl 2 af f or ded
i sopropyl -2' - net hoxy- 4- [ s -thyl)blphenyl 2-yl]
met hyl } - 1- phenyl et hane-| i am Rf 0.27 (10%
McOH CH2Cl 2) . L@@-A‘ 4 : &epE (4R) - 1-{
[5 -isopropyl -2 nef%oxy 4- (tiri fluoronethvl)bi phenyl 2
yllmethyl)-4 21 lenyli BN di n-2-one. 57 WO
2006/ 014357 PCT/U82005/0235N6

/

(4R)-1-{[5'-isopropyl-2-methoxy-4-(trifluoromethyDbiphenyl-2-yllmethyl } -3-methyl-4-
phenylimidazolidin-2-one ' |

To a solution of (4R)-1-{{5"-isopr opyl»2'-methoxy-4—(tnﬂuoromethyl)blphenyl-2—y1]methyl}—4-
phenylimidazolidin-2-one (12.6 mg, 0.0269 mmo!) m THF (1.5 mL} was added MeI (10 gL, 0.162
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A sol ution of (1R) N2- {
Iopyl - met hoxy-4-(trifl uoronethyl)bi phenyl -
WbSﬁ"j'hE]qE)Zl )-1- phenyl et hane-1, 2-dianine (96.0 HQT/UG%ES/MS-%
mmol) in CH2C12 (15 nlL) was cooled to 0OC and DI PEA
(230 L, 1.32 mmol) was added followed by triphosgene
(32.6 ng, 0.11 mmol ). After 45 mnutes, the reaction
was poured into saturated NaHCO3 (25 nlL). The m xture
was extracted with EtQAc (75 niL.). 5 The organic
mmol), jollgwed RyFENEANHAE2 il ofia B5iMh eolutéimiin tblurner0.0 28aM). The reaction was

stirred af llobﬁlQérﬁﬁérat@rEdblCW}ﬁﬁﬂ&g 3h&hen Ewrécf 1'11&)%&&'1 l@ﬂ%btﬁ% mixture was

fl.ash chromat ography w
extracteéfv&gﬁ%&éﬁé)% )3pd H}Ed%%?“(cém)ef vag wtlaged wgb Brigsp}f) i), dried over
Na2SO4pfitt¢rerk pndicqncentfatado rPonﬁ«tduym §>hh«phaerdyd: b flash chivblayg)aphy phie 50%

m 0] one. m. nor n
e0nn CURIAS) R TS BBt maLaRy ABPERP R R bRy kpralmctis -5
nlethyl%MYlwambﬂmrﬁemet RaDi26 (4D% BedA.d/lexeiics ) ALENMS PUISS.2. M+1)*. '"HNMR

(CDCI3 /500 MG, atr&fiscmneds é}ﬁe&véﬂ%@lﬂgsf ﬁ)ﬁé@ﬁ@ﬂss L GR, 14)692§ 7.36 (m, 7TH),

é%ﬁ 1H NMR 10 atropi SOners
6.87-6. 9{5 fagdh 408456 {my ?aHJi 872 dotibl szgngmts §H)ré 3|éé5a385(n0 BER2VIZeR 89 (m, 2H),
2.67 & 2372 6hgle) 311)%')1,18 126, 6y, J = 7.7 Hz, IH), 7.21-7.36
(in, 7H), 7-6.94 (in, 2H), 4.65-4.77 (m
21-1), 4. 10 4 49 (m 2H), 3.71 & 3.72 (2 singlets,
Followirg1lig pro&ddids uthided inEX ANIPLES 1-94 112. Spbinids 1idtkd) in PabRA Wk prepared:
IH, 1.19-1.24 (m 6H). EXAMPLE 21 15 MO \ I / F3C
O-N HN d
4- (4-chl oronhenvl ) -1 -{[5" -i sonroayl -2' - met hoxy-4-(trif
luorometh Iy )bi Ipienyl 2 yllmethyllimdazolidin 2
one 20 Step A 1-(4-chl oroohenyl)-24f
[5' -isopropyl-2'-met hoxy- 4fabler)i f | uor onet hyl ) bi phenyl 2
I I'y methyllam no)ethanol A solution of
| -[5" -isopropyl-2"-mnmet hoyy (_f I uor onet hyl ) bi phenyl
- 2-yl'] met hanam ne (300 ny, pl ) and
2- (4-chl orophenyl ) oxi range , .2 mol) in
i sopropyl al cohol (10.5 was heated to reflux for
24 hours. The reactjonw ( ted and purified
by flash chronatogr%ﬂ%y W th 25
80%kt OCAc/ hexanes to afford R
1-(4-clilorophenyl)-2-({[5 -|sopropyl 2' nethoxy-4

%to

tr fTuor onet hyl ) Bi pheny- 2=y Jmethyl amnojgttranot
Exam 0.37-{50%Et QAc/ hexBnes) | COMS = 478 1 _ OMS (M4l
23 NVH (CDCI 3, 500 M EF3lM 7.55 (d J =6ls?
Hz,| 1H), 7.33-7.19 .97
o _
— Br
2 N 4702
AN
25 s“’JN : | 4704
g .
O~ "0 _
' N\
26 N - 538.2
CF5
0

61



(s 1H) 690(d J=28
9

.5
(m 5H), (

Hz, IH), 4.52 (in, 1H),

2.8 in, 1H, 2.71 (m IH, 2.51

wa! ’ﬁ’{"’"”ﬁ—iﬂ 1.24 (d, J = 7.0 Hz, 6H). 58 WD 2008(NIUSHT/023516
PCT/U82005/023546 Step B: benzvl f2-(4-chlorophenyl
-2-hydroxyethyl) { [5 -isopropyl 2' methoxy 4

(trifluoronethyl)biphenyl-2-vl )nmethyl } carbamate To

a sol ution of

1-(4-chl orophenyl)-2-({[5' -isopropyl-2'-nethoxy-4-(tri

97 fluoronethyl)biphéﬁyl-Z- @l ] nethyl }am no)e han%g§&40
mgj 0.08 ninol) in!®HACI2 (2 nlL) was added ¢i be

di farbonate (24 .gﬁ\ QM8 AT

stjrred at roon#?enpératu

5%) . The reacti pn was
/m 24 hours ang then
resultant nm xture was

polred into H2O (15 nd)
28 exiracted with Et gl) and the organi ¢ | aygpg was
washed wth brine dri ed over Na2SH4,

filtered, and c tr off. P rification of}the
resi due by flash chPonat § aphy wth 5% tofl 60%
Et-pPActHhexanes—alfqrded benh,f

[2. (A-chlaoranhenv] ) -2-
=—{4-Gchi-0r-6phenyi)

29 hydroxyethyl] { 471.2
[ 5] -isopropyl -2' - mgt hoxy- 4, i f1 uoronet hyl ) bi phenyl -2
-yl ] met hyl }car 0.40 (25% Et CAc[ hexanes).
LOWS = 612.2 (M1)+. “1H N D6, 600 MHz, { peaks
brpadenedand/ ok doubted——Totaner-s—and/for

30 atyopisoners pr

(in, 6H), 3.20-2
(in, 6H. StePT
[ 2} azi do- 2- (4- chl or ophe F4{f5 -isopropyl 2

) S 7.98-6.45 (m 15H), | 5. 00538.246
, 2.72 (m 1H),}|1.20-1.15

mef hoxy-4 (trifl onet T)Dbiphenvi  Z-viTnefhyl

caf bamate A solu?ﬁg of benzydc 3042
[ 2f (4- chl or ophen

[5 -isopropyl-éD-ne; oxy :
(trifluoronethyl)bi pheny | et hyl ) car bafate. (44

31

ng| 0.07 mmol) in}HC12 (6 nl) was cooled to 0C and
N, N di i sopropyl et hyM L, 0.36 mmol) ywas added
32 followed by nethangsul }an) loride (14 L| 0. 1862
nuhol ). The read®TonOhas % ed at OC for BO nminutes
and then poured into saturated NaHCO3 (15 ). The

angd the organic | r \was shed with bring (15 nL),
33 drjed over Na2S i Jrer@d through a short | pl ughideZ
si{ica gel, andPcor@entrite N The residue as

U

resul t ant n1xtureﬁ§§s extracted with Et OAc {50 rL.)

regissof ved Tn DVRY (6 yand-sodirtmazide (12 ny;
0.8 nmol) was a { The reaction was stijfred at
34 ropmtenperature f s, and then pour ed |3%§%ﬁ20
(1p mL). i The re was extracte

EtDAc (50 nlL) and th ¢/l ayer was washed with

HZD(Z x 15 ni) d bFine€ (IS5 NC), dried oyer NaZSOA

filtered, and co ated. Purification of {the

35 resi due by flash hro .’ t oA hy with 25% 484.2
Et PAc/ hexanes afg é [ 2- azi do-2- (4 =
ch oroohenvl)ethvl]
[ 5] -isopropyl - t oXYy- 4- (téFquoronethyI bi phenyl -

-y]rrethyl)carbanu Rf =

36 620.2
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0.66 (25% Et OAc/ hexanes). LCM5 = 637.3 (M+l)+. 1H NMR
00 MHz, peaks doubl ed; rotaners and/or
“‘ﬁ?@f'g@“ rs present) S 8.03-6.52 (m 15 H), 5PCTAB2@B/023546
(m 2H), 4.76-4.12 (in, 3H), 3.28- 2.86 (m 5H), 2.77
(m 1H), 1.23-1.18 (m 6H). Step D. benzvl
f 2-am no- 2- (4-chl orophenyl )ethyl|l { f5 -isop yl 2'
met hoxy 4 (trifluoronethyl)bi henyl 2-yllnethyl
lcarbanmate 59 WD 2006/ 014357 PCT/ US2005/ 023546 To a

sol Jtion of benzgk’[Z <azi do- 2- @ﬁ chl orophenyl)ethyl] (
[ 5" i sopropyl - RIETTOXY - 45
(trlfluoronethyl)b ph--
37y, 10.05 mmol ) i@ s added PtO2 (8 rAgp-2
and [the reaction was stirred{at roomtenperafure under
hydrogen for 1 hour. The catatygt was renoved by

] met hyl } car bamat e (30

filtfration throughgd prug of Celite W th 100y ErCAC

and {the filtrate wa ted to 5 affor¢ cruftié2
benzyl [2- anino 2-(4-c he yI)ethyI] {
[5" i sopropyl - et NNxy- 4
(trlflunrn \I|-j-> 1m=thv| 1(‘arhamt(= _Rf =

38

390. 66 (25%EtOAc/h ﬁn = 611.3 (M+l]'. Step
E
444chl or ophenyl | '" ooyl-2'-nethOX/-4-(WP#f
breth |y )blpﬁgnyl 10

uor (

yII thvliTTm dazol [ gin-2-0one To a solutTonm of benzy]
407 2- ¥ﬁ1no 2- (4- chlorqp~-nyl)ethyl] { 475.2
4

[5' 1i sopropyl - fy%
(trlfluoronethnyB : ! et hyl } car bamat e (30
ng, (0.05 nmol) in THE&(Z i ds added potassi um

1bls trlnethyIS|IyI)hﬁ1de (295 L of a 0.5M solutio

tol gene, 0.147 nnDI) e reaction was stirréd at &om
ten$erature for 3 t hen quenched{w th
sat%rated NHaC (45 n%&. resul tant miture was
exttacted with EtOAc d the organic|layer was

goWashed with HO (1% nL) and brine (15 nml), Jlrleo!5 ver
NaZ%Cn filtered, oncentra@ed Purificalion
thelresi due by 3 graphy with 5% to 60%
Et Opc/ hexanes afforadbd 4-{ | or ophenyl ) - 1-]
[5 Jisopropyl-2'- H

43nethoxy-4-(triflGd?onethyl)biphenyl 2- yI]net1yI}i%% az
olidlin-2-one. Ri=N26 (5% MOH CH2C12). LCMS =
(ML) +. "H NWR ,gﬁgﬁ, Q00 MeEy, atropi sonmers ¢bserved;
doubl'i ng of peaks.)NS 7.9 20 7.03 (m 6H

6.89-6.20 (m_4H) . H. 69- %, CF3H), 3.16 ($,

442 88-2.30 (m 3H)4-“1 18-1.13 (m 6H)- EXAMPLE 22 %\4302~

F3C| O-N CFg
O%N
: H |
45 : “"K; 470.2
OJ\N N
oLy
46 - “"K] ' 4702
041\ =N
N\
H Vi




i0

N 25 (4R)-1-{

wd 251'0]-,’/{,?89.; opyl - 2' - nmet hoxy-4-(trifluoronethyl)bi phenyl -2
-vl e

thyl |-3-nmethyl-4- phenylim dazol i di n- 2-REBUIOH023346

sol ution of

(4R) - 1-{[5" -isopropyl -2'-nmet hoxy--(trifluoronethyl)bip
henyl - 2-y1] et hyl } - 4- phenyli m dazolidin-2-one (12.6
ng, 0.0269 nmmol) in THE (1.5 nL) was added Mel (10 L,
0162 60 WD 2006/ 014357 _PCT/ U82005/ 1123546 nmol ),

47

folfl owed by KHVDE’ (162 L of a 0.5 Msol utiof in 6192
toluene, 0.081 \ The rea@Fpn was stinred -
ropmtenperatu or AAQ_mmef es, and then pqgured into

wafer (10 ni). The'ﬂ‘ixt hs extracted wijth Et OAc
(30 m.) and the organic was washed wi tth brine
(10 nm.), dried over Na2SO4, filtered, and

—<cohcentrated. Pllrifi(‘ﬂfiﬂnGESthe residue by flash

48

c/ hexanes aff ¢rded
o B b

(4R -1-{[5" -is Xy-4-(trifluononet

phenyl - 2-yl | _
nmel hyl - 4- phenyl i n-2-one. RJ= 0.26|(40%
Et DAc/ hexanes) . 483. 2 (M+1)+. 'H NVR| (CDCL13,

500 MHz, atropisonmers obggtved; doubling of {peaks.) 8

49

58— 753 (A 2H)——Z 2T B 3dAEMIC 7H) 6 §7-6.94 (m

. YU T IJ \I\I
2H] , 4.08-4.53\1 S3H), 3.72.& 3.71 (2 singlets,g3H,

3.84-3.38 (m 8B (m 2H), 2.67 & 2.63 (2
sihglets, 3 . m 6H). O Follow ng the
pr pcedur es out | i Qed | AVMPLES 1- 22 the cofrpounds
listed in Table 1 were ptepared: 5 Table | [MeO F3C R

Exhnple R LCVMB (Mr1)+ 23X, CF3 618.1 24 T N  470.2
w,rfmzs —AFO- 4( / )25 N % 5:18‘?@;91?6 .
EXAMPLE 50

Ckg

FsC

4-3.5-bis(trifluoromethyDphenvl]-2-{[ S'-isopropy!-2"-methoxy-4-(trifluoromethylbiphenyl-2-

yimethyl}-1,2, 5-thiadiazolidine 1,1-dioxide

A solution of 1-[3,5-bis(trifluoromethyl)phenyl}- N 2 [5"-isopropyl-2'-methoxy-4-
(trif]uoromethyl)biphenyl—z-yl]methyl}ethane—l,z-diamine (8.0 mg, 0.014 mmol) and sulfamide (2.0 mg,
0.021 mmeol) in pyridine (300 pL) 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 NapS0y4, filtered, and concentrated. Purification of
the residue by PTLC with 25% EtOAclhexan_es afforded 4-[3,5-bis(trifluoromethyl)phenyl}-2-{[5'-
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O 0 61 WD 2006/ 014357 PCT/ US2005/ 023546 27N Cl 204. 1/
\ N F3C 538.2 29 N 471.2 O- N 30 N 538.2 p
.W@E@"‘é‘fﬂ‘ﬁ C~- 504.2 Op\ N 32 O- 476.2 O 33PETUSRN3/023546
010 A/ N s.r" N 34 484.2 p 35 484.2 CF3 36 p p
620.2 CF 62 WD 2006/ 014357 PCT/ US2005/ 023546 sys CF3
N 37 0-O 620.2

isopropyl-2-methoxy-4-(triflucromethyl)biphenyl-2-yl}methyl}-1,2,5-thiadiazolidine 1,1-dioxide. Rp=
0.29 (25% EtOAc/bexanes). LCMS = 641.1 (M+1)*. 1H NMR (CDCls, 500 MHz; atropisomers

present) 8 7.58-7.85 (m, 5H), 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
MeC O
FiC I
O
_£0

5-[35'-isopropyl-2-methoxy-4-(triflucromethyhbiphenyl-2-y1l-1,3-oxazolidin-2-one

Step A: [S-isopropyl-2'-methoxy-4-(trifluoromethylbiphenyl-2-yllmethanol

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

NH

- stirred at this temperature for 36 h, then cooled and concentrated to a clear oil. This oil was partitioned

A" ]

between 15 mL of water and 10 mL of Bt0. The aqueous phase was extracted with 10 mL of Et90.,
The combined organics were washed with brine (15 mL), dried over Na2S504, 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 TMSCHN? 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 Et20 and cooled to 0°C. A 1-M solution of LiAlHY in Et20 (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 Et90), and concentrated. Flash chromatography on a Biotage Horizon, 408 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, CDCl3): 8 7.85 (s, 1H), 7.60 (d, J=8 Hz, 1H), 7.33 {d, }=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, J=7 Hz, 1H), 1.25
(d, J=7 Hz, 6H). '

Step B: S-isopropyl-2'

-methoxy-4-(trifluoromethylbiphenyl-2-carbaldehvde
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To a solution of 0.725 g of [5™-isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-ylmethanol in 10 mL
of CH2Clp was added 1.14 g of Dess-Martin periodinane. The mixture was stirred at room temperature
for 30 min, then filtered and concentrated. The residue was purified by flash chromatography on a
Biotage Horizon, 40S column, eluting with 1 CV of 1% EtOAc in hexanes, followed by a linear gradient
of EtOAc in hexanes from 1 to 100% over 10 CV to provide the title compound. Mass spectrum (ESI)

$323.2 (M+1). 1H NMR (500 MHz, CDCl3): & 9.81 (s, 1H), 8.28 (s, 1H), 7.88 (dd, J=1.5 Hz, § Hz, 1H),

7.54 (d, J=8 Hz, 1H), 7.33 (dd, J=2 Hz; 8 Hz, 1H), 7.16 (d, J=2.5 Hz, 1H), 6.95 (d, J=8.5 Hz, 1H), 3.74
(s, 3H), 2.95 (septet, J=7 Hz, 1H), 1.29 (d, J=7 Hz, 6H).
S{ep C: 2-amino-1-[5-isopropyl-2-methoxy-4-( triflnoromethyl)biphenyl-2-vllethanol

To a solution of 0.679 g of 5'—isopropyl-2'—meth0xy-4—(triﬂuoromethyl)biphenyl—2—carbaldchyde inl.5
mlL of CH2Cl2 was added ca. 5 mg of Znlp, then 0.23 g of trimethylsilyl cyanide. The mixture was

stirred at room temperature for 3 h, and then partitioned between 15 mL of water and 10 mL of Et20.
The agueous phase was extracted with 2 x 10 mL of Etp0O. The combined organics were dried over
NapSO4 and concentrated. The residue was dissolved in 15 miL. of Et20 and cooled to 0°C. A 1-M
solution of LiAiHy in Et70 (4.2 mL.) was added dropwise via addition fannel. The cooling bath was

removed once the addition was complete, and the mixture was stirred overnight at room temperature,

- then recooled to 0°C and quenched by dropwise 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 stired 30 min at room temperature, filtered (washing the solids liberally with Et90), and

-concentrated to provide the title compound, which was used without further purification. Mass spectrum

(ESD 354.2 (M+1). Some "H NMR signals are doubled because of atropoisomerism. "H NMR (500
MHz, CDCI3): 6 7.88 (s, 1H), 7.55 (app t, ¥=7.5 Hz, 1H), 7.22-7.28 (m, 2H), 6.99, 6.95 (d, J=2.5 He,

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, 2K), 1.23-1.28 (m, GH).

- Step D: 5-[5"-isopropyl-2'-methoxy-4-(trifluoromethyDbiphenyi-2-vl]-1.3-oxazolidin-2-one

To a 0°C solution of 0.44 g of 2-amino-1-{5"-isopropyl-2-methoxy-4-(ttifluoromethyl)biphenyl-2-

- Yllethanol in 15 mL of CH2Cly was added 0.241 g of diisopropylethylamine, then 0.185 gof -

- triphosgene. The mixture was stitred at 0°C for 30 min, and then diluted with 30 mL of FtOAc and 20

mL of saturated NalICO3. 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, 405 column, eluting with 1 CV of 5% EtOAc in hexanes, followed by a linear gradient of
BEtOAc im 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 atropoismﬁerism TH NMR (500 MHz, CDCI3): &

7.90, 7.86 (s, 1H), 7.66 (d, }=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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WD 2006/ 1114357 PCT/ US200S/ 023546 47 N CF3 619.2 CF3
W%S "ﬁ’?’ 4(3313_]4. 1 OCF3 racemic 49 NCF3 634.1 O-p CF3
FEHT S EXAMPLE 50 MeO \ |/ F3C 1 / 0 O HNCERR2005M23546
F3C 4-13.5-bis(trifluoronethvl)phenyll-2-1
[5' -isopropyl-2'-methoxy-4-(trifluoronethyl)biphenyl 2
ylimethyl 1-1, 2, 5-thi adi azol i di ne L1-di oxi de A solution
_ of 1-[3,5-bis(trifluoronethyl)phenyl]- N 2-{
[5'" -isopropyl -2"-met hoxy-4 10
(s, 1.5HY, ﬁiﬁﬁﬂ-@oﬁt,dﬁ%HW}Pmm.@h Sl (1, 3=8.5 Hap.5ij)l, 1.60 Gapter, 152Hi 18 1.25, 1.24
@, I=7mee6f8. 0 ny, 0.014 mol) and sulfamde (2.0 ngy, 0.021
nmml ) .in pyridi ne_(300@5$ was heated to 120C in a
Further @E’é‘lcé‘b""t'{}{ﬁé’.mﬁaﬂt%]ﬂm@ah 3 X 26 jgm, eludnstvitnl Ofisopropanbobig heptane at 9
mL/min,tpgovideginwb emptoradritreaaaivhet b, ti{-ad. (whihienadiofer Bf t(rE1 DAGnin.
The organic solution was washed with 1 N HCl (2 x 5
rL) and brine (1 x 5 L), dried over Na2SO4, filtered,
and concentrated. PurifExangerE ef the residue by PTLC
wi th 25% Et OAc/ hexanes af f or ded ‘
4-13,5-bis(trifluoronet )phenyl]-2-t [5 64 WO
2096/ 014357 PCT/ US2005/ z
i sopropyl -2' - met hoxy- 4- i onget hyl ) bi phenyl - 2-yl |
met hyl }-1, 2, 5-t hi adi ag ol

FsC

. 3-Benzyl-5-[5*isopropyl-2-methoxy-4-(trifiucromethyDbiphenyl-2-vl]l-1.3-oxazolidin-2-one

To a 0°C solution of 44 mg of 5-[5"isopropyl-2'-methoxy-4-(trifluoromethyl)biphenyl-2-y1]-1,3-

- oxazolidin-2-one in 1 mL of DMF was added 10 mg.of sodium hydride. The mixture was stirred 10 min
- at room temperature, and then 24 mg of benzyl bromide was added. The mixture was stirred overnight at

* room temperature, then diluted with 15 mL of BtOAc and 5 mL of water. The phases were separated and
- the organic phase was washed with 5 mL each of water and brine, dried (Na2504), and concentrated.

The residue was pu;iﬁed by flash chromatography on a Biotage Horizon, 258 column, eluting with 1 CV

. of hexanes, followed by a linear gradient of EtOAc in hexanes from 0 to 50% over 10 CV to provide the

title.compound. Mass spectrum (ESD) 470.1 (M+1). 1H NMR (500 MHz, CDCI3): 6 7.86, 7.76 (s, 1H),
7.62 (d, J=8 Hz, 1H), 7.14-7.40 (m, 7TH), 7.01, 6.77 (d, J=2.5 Hz, 1H), 6.87, 6.83 (d, J=8.5 Hz, 1H), 5.45,

©.-5.53 (m, 1H), 4.30-4.53 (m, 2H), 3.73, 3.55 (s, 3H), 3.48, 3.30 (m, 1H), 3.10, 2.96 (t, J~8.5 Hz, 1H), 2.89,

2.82 (septet, ¥=7 Hz, 1H), 1.24, 1.16 (m, 6H).

EXAMPLE 53
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10

15

20

25

0.29 (25% Et OAc/ hexanes). LCM5 = 641.1 (M+1l)'. 1H NMR
é CDC13, 500 MHz; atropisoners present) S 7.58-7.85
w ;ﬂem/gww? 7.35-6.86 (m 4|-|) 4.82-4.94 (m 2|'|),PCT/U52005/023546
3.54-4.42 (m 6H), 2.71-2.91 (m 2H), 1.11-1.26 (m
6H). EXAMPLE 51 I\/EO F3C NH O
5-15' -i sopropyl -2' - net hoxy- 4- (tr|fIuoronethyl)blphenyl
-2-yll-1 3-oxazolidin-2-one Step A
f5'-isopropyl-2'-nethoxy-4-(ttifluorometh
3-13.5-bisl trillngmatik hiknyi]- 12

| -2' -met hoxy-4-(trifluoronethy
. )
oxazalidif - ARLRAR, "2 (EXAMPLE 3) in 25 nL of n-PrOH, was

Followingdhd erhcedugsdegerdfed KORK AMRLEG 0 881 g; obag5 ha@i@gl-n'%mmﬂym
. f
(trlﬂtforogﬁtgyl)lﬁgﬁcﬁ lt@%él?tl 3tc{}azc‘ohd1 mggrﬁg %}lﬁlrtﬁ orf533 56 ?y(uaé%ommetgﬁ benzyl
bromide gay¢ the title perapoupd iNitse apetEuml(ESDH 60G.f €vi-+and HISMR sigiafs are doubled
because oEt2&poisbherian U eMMRABOG MIFMAEDEH)F 86589 g¢i éinhsﬂﬁ T8l (@f1=8 1z, 1),
The conbi ned organi cs were washe brine

7.23 (m, 1(%599% 1979 @rl= lzolidl 6188 2ER9(d. IS dn R 6 r4as AR (T HED, 4.52-4.64 (m,

- 1.5H), 4.3648) Jd:lll&S\l\HSO puyifiKd. sbxs f3mw93hr3afeﬁz Ay, 885y, @’(ft 3-8, 5 Hz 1H),

eluting with 1
2.89, zleiée 7?%5 l#) %ﬂ&{%ﬁ?’é%ﬁg 5% f or mgc acid in acetone

foll ovved by a linear gradient of the acetone m xture

in hexanes from5 to 100% over 10 CV. The resulting

white solid was dissolved in 10 nL of 9:1

benzene- MeCH and excesEXMBCHENA was added. The

m xture was stirred for 10 mn at room tenperature,

t hen quenched w th t midd_ugrgacetic acid and

concentrated. The residu @ di ssolved in 15 nL of
' M

The cool i ng bat hFp

Et 20 and cooled to sobution of LIAIHA in
) ise via addition funnel.

| ce the addition was

conpl ete, and the m xturep 32 h at room

tenperature, then retooled tig O d quenched by

dropwi se addition of 0.2 nL of ter, 0.2 nL of 15%

aqueous NaOH, and 0.5 nL of waf#. The cooling bath

was renoved once the addition was conplete, and the

. ] roomten‘peratur%

oxazolidi n ahAed. FI ash chr orrat ogr aphy- on a Bi ot age
Fol-lowin%?ﬂé g:%?éhm %rﬁagél gnr@(A]g&{Lﬁ]ﬁé)g E Piﬁ %/oé,?gpfo Eft-,t‘%?(%.zi n
(tflﬂuorom@ktdﬂéﬁlcm‘ltimlhl ﬁ@xazpoﬁ%%m ellz@tlﬁi‘:z(em,mnﬂ daehgtdfg,3-itl e
bls(mﬂuo?&immménzyl\@%ﬁmﬁ%@% el "ﬁgé E@Lﬁo@ﬂ{ A% 9%% %%Lc'jaﬂéﬁ%'\ﬁpak AS 4.6 x

250 mm, f%\,l_ﬁng u?l\% saproga:%l GPE‘Pﬁ at 075 R "92'“1312 9 Hz,
699(d 1=2.5 Hz, 693(d J85I—IZIH)
4 49 (m 2H), 3.74 (s, EXFRMP%EgsO (septet, J=7 Hz, 1H),

1.25 (d, J=7 Hz, 6H).

CFq




Step B:

0 -2' -met hoxy-4-(trifl uoronethyl)bi phenyl -

“’g’a"r"B%ﬁ' ?1'5 65 WD 2006/ 014357 PCT/ US2005/ 023546/usTmsn23sis

a solution of 0.725 g of
[5" -isopropyl-2'-methoxy-4-(trifluoronethyl)biphenyl -
-yl ] methanol in 10 M. of CH2ClI 2 was added 1.14 g of
Dess-Martin periodinane. The m xture was stirred at
roomtenperature for 30 min, then filtered and
concentrated. The residue was purified by flash

oxazolidin-p-o a t 5 of EtOAc in hexanes fron1|to 100@6

Foll BE prbBedult: deRcrite@ Y BRAMPE ES0l . .
o owﬂfg\’t ICPr e (e cr 6323% M+1)j lll?m%%ﬁﬁ%ﬁ%?ﬁﬁ? BS@E@)S"‘
(tnﬂucn g )gfp rpgz y SZ_[zil -1.3epxgzpl 1%@ 2- -9ng) enaptigiger(B gnd 43-mg 6f Hr- 8

bis(trifludzometiyl Joenzy¥ bﬁﬂuc{ecgaveltES 1itt cordgdund. 7A§zﬂyt§d§ﬁﬁP JC'gn d%:ral;gdk AS4.6x

250 nma,"gundg"\blth 9% &gfogano 11zhegtag%at (O?e_pl Ir{nn t\]jz_ﬁgfjglgun 1H) 1 29

(d J7Hz 6H) StepC
2-amno-1-i5"-isopropvl-2"anet hoxv- 4- (trlfluoronethyl
bi phenyl - 2-yl 1let hanol 10 To a solution of 0.679 g of
5' -1 sopropyl -2'-nethoxy-4-(trifl uoronethyl)bi phenyl -
carbal dehyde in 1.5 nLexfaNghf2Eke was added ca. 5 ng
of Znl2, then 0.23 g of trinethylsilyl cyanide. The
m xture was sﬂrredatroomtem@rMUreforS h, and
then partitioned betweerp15 wat er and 10 nL of
Et 20. The aqueous phasél| wag |racted with 2 x 10 m .
of Et20. The conbi ned organi cs were dried over Na2SO4
and concentrated. The resigie was dissolved in 15 nL
of Et20 and cooled to OC. A I1-M15 solution of LiAH4

1-(4-Flu |n Et20 (4 2 nm.) was added dropwi se via addition

: S bath was renmpbved once the

A susperammqflgmmndvhaij @phe 004 amebl) MRATRIFYY.€ nild Sindsk Nfzfv&@ cooled to -78°C

room.t erature, then retooled to
and stineGHEF 13 B 8 o PR R NS B ST T196 P H2 ropohaesdded and
stirring v@as bEnt[ﬂned)for]lS(}ﬁlﬂq'ﬂ]i&QH&thwaﬁﬁBa t0 04 41 sQfred'Rt 86 minl NE

mmss 0 LR Y D SRS s 50 i

0°C and W@lwértgmwetempﬁﬂﬂwwr F0vash Iﬁngahithﬁ of @J:dt)d&nﬂletli?&il&lé (Eumco R.F.,
Kuan, CWPt 3 &ig@zemafﬁksz% 9&%0%3}’ @%? ilﬁa‘e{) )dz%uﬁl oEogsz]rqehyde(mz

npound, whi ¢ch was used
‘mg, 1. 14|vg§%l) g)pcg ¥ {TEETRLY paEgwps aikiad by ¢avindln andSﬂlﬂ:chicttbﬂ\WR stifrgdhatl reom

temperat@le€oDH DA GEr BRGRWSIN 61 @tl F}Qveé di'gd The r&lci‘!}@v% 8§ed for 1 h.

Et;O (25 ’}ﬂ)g) wa?%gé d;angghe(or{ganﬂﬂer was araéedgxg (w&.gheg W] 6{23%(2 x 25 mL). The
combined kjueols Bers GeRQx{rsoadblith Bi2d. (5% SerIL)l T coﬁblﬂ&i cfrgamc?éiamcts were

dried (MFS@Q) ﬁﬁ%ﬁﬁ&%gat%d‘ %IS‘H%UO & g%fi )the %%deﬁrné%icg) Thiwey punﬁec? by flash

chromatcgrdphy (Sis 2Pk A i 0-508HOAY it hdxaids§ dratién® B kive 1-(4-flucrophenyl)-1--
hydroxydckiolé m&iélﬂlésgsdﬂdl R% %’39)@#) l]i't@)&&h&ag&? irﬁ N"MIQ &DCI3, 500 MHz) &

sol ution of O.

+ 729 (m, 3H} 080704 {15, ZH)&%% @py+=33 Hayad Hob35- (- 6.5 Bz XH)0DS {ry BI).
bi phenyl -2- yllethanol in 15 nL of CH2Cl 2 was added
0.241 g of diisopropylethylamne, then 0.185 g of

6%



10

tri phosgene. The m xture was stirred at 0C for 30 mn,
W(gmd then diluted with 30 nil- of EtOAc and 20 nL of
AHPLBaH NaHCOB. The phases were separated aneCt/b82005/023546
organi ¢ phase was washed with 20 nL of 30 brine, dried
(Na2SO4), and concentrated. The residue was purified
by flash chromat ography on a Biotage Horizon, 40S
colum, eluting with 1 CV of 5% Et OAc i n hexanes,
followed by a linear gradient of EtOAc in hexanes
from5 to 100% over 10 CV to provide the title
conpound. Mass spectru 0.2 (M1). "H NWMR
signal s are doubl ed begggsﬁg)'%['r}s%?r opoi sorreri sm 1H NWVR
(500 MHz, CDC13): S 7.90, 7.86 (s, IH, 7.66 (d, J=8
Hz, 111), 7.35 (d, J=8 MO th~. 7.27 (dd, J=2.5 Hz,
8.5 Hz 111), 7.03 (d, 35 J=% Hz, 0.5H), 6.87-6.93
(m 1.511), 5.65, 5.50 I38 x71H), 5.23, 5.09 (s,
1H), 3.75 (s, 1.511 66 WO 2006/ 014357
PCT/ US2005/ 023546 (SQ 1" SH), 3.68, 3.51 (t, J=9 Hz,
" 1H), 3.31, 3.19 (t, J=8.5 HM, 0O.5H), 2.90 (septet, J=7
Hz, 1H), 1.25, 1.24 (d, J=7 , 6H). Further :
purification by HPLC on ChipalpakAD 2 x 25 cm
eluting with 10% i sopropanol i ntane at 9 nL/nun,
provi ded two enantioners: enantiofferrA, tR=15.1 mn;
enantiomer B, tR=17.4 mn. EXAWLE 52 MO F3C N O

i %_zr(? A

erythro- an

-2-64 [S'Hsopronyl,2'

no a--l 0l 3- oxz;)I i di n-2- oe To a 0C solut i o - 44
NaCNBH[Y 9%"%3%?88%3621? g5 added foa soluion of (15T iSeR BRI B Heny |
(triffuoromp Dbiphengl-2-yhenzthly] dinine 26 ome, 0.204 nmb!) add DIES-diablorgtian)-1-
hydroxya@&oﬂ'&MS ﬁfg, 6.964 MOBXQ Me@ﬁ{ at;%]bgn {%{E}%ﬂ%}j& #@I%g}%& tJ))[ei:l]cz%)E/if {;.Il'CQd (2 drops).

at roomt enper at ur e,

1lmeth

mn .
- The reactfqn yyas girsshior 8 dpbEponigmperntare, [iie yeaction infxturd wayditutedyiith EtOAc (20

- mL), H2@Qi(20 mlo el brge( & )1 The aduben Ialict wheskaabiel wih BIGAST2 EDORE). The

15

25

combinecgt?gan% (!Qﬂ'a%t.i v}é@ cﬁ{ed'\élgf%féﬂ%? (fs?n\éc{er{tﬁ{? 212 ?{F%% ]?odgige? éi;': Clt'élﬂg product.

) ( ani C p ase was ]
This was puiifive, bydTaskechrbiNadS@8ly (Sand xC1e0 68 t0-509% B10Ad ekl Sldfient) to give

_ L fled by flash omat h Bi ot
e oo AEHOULL SR, L RS AP 1y -

(triflucrofngthy Ghipltnisl2-sillewsE amgo piorent -0 (652 HAFaid T ReXaBaRofdpRBRyD)-2-

37509 [ ' the . titl.e .compoun
oo Y e TR AR, i BB . m o
colorless g—_lx;leggt_zrogl:zpqtq;gqlsomey@lf(zs(}.4q1qp% EtDAghefahes)) IENIR ¢ald. H) 476.22; found =
476.2 (M{1)LA4Y 00 , 7 3.
A s ol g
(dd,J=8 , _I-Ez_,é ,('}'n]1 (QH)’l]’E-I),g_.Oﬂgﬁ’.ﬁz:g(_még -&,633450 (13, 14B, 3.85-365 (1m 7H), 2.92
(m, 1H), 279 (m,IH01.2&(t26= 810, Ha) 68), 9.z, 7 LH).4 112. ﬁ-gr. thréo-8fsterecisomer: R;=0.20

- 20% BRIy, TehbEac 76 b rdma = 1788 iy ravr (500 Mz, COCL) 5
773 (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 Lz,
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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EXAMPLE 53 MeOY F3C I NO~( CF3 0 F3C 67 WO
20116/ 014357 PCT/ US2005/ 023546

WO 614837 (t i f 1 uor omet hvl ) benzyl | - 5- [ 5' - i sopr opyfus2ios/o23546
met hoMA- (tri fluorone |)bi phenyl-2-yll-1,3
oxazol idin-2-one (racemc) Follow ng the procedure
described in EXANPLE 50, 43 ny of
5-[5' -i sopropyl -2' - met hoxy- 4-
(trifluoromethyl)biphenyl-2-yl]-1, 3 oxazol i di n- 2- one
and 43 ng of 3,5-bis(trif|uoronethyl)benzyl 5 brom de

gave the title conpound. ctrum (ESI) 606.1
(Mt1l). 1H NWMR signals aggggﬁﬁﬁﬁgg because of

atropoi sonmerism 1H NWR (500 MHz, CDCl3): S 7.58-7.88
(m 5H), 7.34 (d, J=8 Hz, Me{y .23 (m 1H), 7.02,
6.79 (d, J=2 Hz, II1) : J=8.5 Hz, IH),
5.45, 5.42 (m 'IH), 4.53 T.5H), 4.36 (d,
J=15.5 Hz, 0.5 H), 3.74 3H) , 3.49, 3.34 (m
1H), 3.09, 2.99 (t, BsGB. , 2.89, 2.81
(septet, J=7 Hz, 1H), 1.2 12_(tn, 6H). 10 EXAWVPLE
54 MeOY F3CI N1\ CF p F3C 15

<2 yll 13
oxazol i di n-2-one (enantioner A) | owm ng the
procedure described in EXAMPLE 50,\ 43 ng of
5-[5' -isopropyl -2' - met hoxy- 4- F

erythro-5-(4-Fluorophenyl)-3-{[5"-isopropyl-2-methoxy-4-(trifluoromethylbiphenyl-2-yllmethyl } -4~
methyl-1.3-oxazolidin-2-one

As for EXAMPLE 7 Step 3. Ry =0.38 (20% EtOAc/hexanes). LCMS calc. = 502.20; found = 502.2
(M+1)". 1H NMR (500 MHz, benzene-dg, 1:1 mixture of atropisomers) 3 7.96 (s, 0.5H), 7.75 (s, 0.5H),
7.35 (d, J="1.7Hz, 1H), 7.10-7.06 (m, 2H), 6.94 (d, J = 2.1 Hz, 0.5H), 6.88 (d, ¥ =2.1 Hz, 0.5H), 6.69-
6.62 (m, 4.5H), 6.55 (d, J = 8.4 Hz, _O.SH), 4.95 (d, J = 15.9 Hz, 0.5H), 4.86 (d, J = 15.8 Hz, 0.5H), 4.80
(d, 7 =79 Hz, 0.5H), 4.70 (d, J = 7.8 Hz, 0.5H), 4.04 (d, J = 15.8 Hz, 0.5H), 3.93 (d, J = 15.9 Hz, 0.5H),

3.36 (s, 1.5H), 3.22 (s, 1.5H), 3.14 (m, 0.5H), 3.05 (m, 0.5H), 2.79-2.71 (m, 1H), 1.18 (m, 6H), 0.02 (d, J

= 6.5 Hz, 1.5H), -0.04 (d, J = 6.5 Hz, 1.5H). This compound was separated into its two enantiomers
(4R,55)- 5-(4-Fluorophenyl)-3-{[5 '—is0propy1~2'—methoxy—4-(triﬂuoromethyl)biphenyl-Z—yI]metbyl }-4-
methyl-1,3-oxazolidin-2-one and (45,5R)- 5-(4-Fluorophenyl)-3-{ [5"-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-yljmethyl }-4-methyl-1,3-oxazolidin-2-one using chiral HPLC (AD colurnn,
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 l

FsC
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(trifluoronethyl)biphenyl-2-yl]-1, 3-oxazolidin-2-one,
enantionmer A, and 43 ng of 3,5 20
WA HETT uor onet hyl ) benzyl bromi de gave the tigd©Bus2005/023516
compound. Anal ytical HPLC on Chiral pak AS 4.6 x 250
nun, eluting with 5% i sopropanol in heptane at 0.5
m/mn: tR=9.9 min EXAMPLE 55 25 MOY F3CON 7\
CF3 F3C 68 WD 2006/ 014357 PCT/ US2005/ 023546
343. 5-bi s(trifluoronethyl)benzvll-S-f5 -isopr_opyl-2'-

‘ hoxy-4-(trifluoromethvl)brphenvl 7 viT 13
' —@cﬂ%ﬁﬁ-—z-—mw—émwa Fol | owi ng t HelCMS (M+1)*
5% procedure descrip&d imn EXAMPLE 50, 44 ng of 502.2

5-1S -isopropyl - 2! F%hox 4-

(tgifluoroneth Q;Iéu\ ny. I ] -1, 3-oxazol i i n- 2- one,

enanti oner B, d 49 ng g =F

br $(triTTuoroggrhytybenzyt—bromde gave—thet

compound. Analsyfyjical HPLC on Chiral pak AS 4.6 x 3®50
[ a 5

nun, eluting wijth opanol in heptane
mf nun: tR= ]
1- { 4- Fl uor onhenyl

60

so|l ution of n-BuLi exanes, 195 pl, 0.312

MPLE 56 Ol F OH L
L xyfq&gﬁ)&e A suspensi on of
61 9" pund LaCl'3 (26 Ny, @ 104 mmoft) 1 dry"THE {78 nt)
untler N2 was cool Ald stirred fo 15 22 A
nupol ) was addegd @ was continued for 15
m n. The reaction was warwegd”to 0C and stirfed for 30
mp. Trinmethylsilyl cyanidé (31 ng, 42 L, (.312 nmol)

——————— RS ) s.stirred . for 30 nin at
62 0C and warned tooomtenperatare over 30 min. Assy o
soj ution of acetyINri th iAane (Cunico, R F

1985, 50, 541045413) (121
gnzal dehyde (142 ny, 1.14

Kupgn, C. -P., J 40 T

mg| 1.04 mml)gnd fluo
mpl) in dry THE (19 nL) wag added by cannulla and the
repction was stirred at roongytenperature for 2h.

g3 After this ti INHC (24 nlL) was added and the
repction was stjNe+ed for 1 & 552.1

oA

O

Cl racemic

EXAMPLE 64

MeO !
FsC O

o-.N

- 1-{[5Isopropyl-2-methoxy-4-( trifluoromethybiphenyl-2-ylimethyl }-4-phenylpyrrolidin-2-one

Sodium bis(trimethylsilyl)amide (114 pL. of a 1M solution in THE, 0.114 mimol) was added to a stitred

s_qluti_on of 4-phenylpyrrolidin-2-one (Winans, C. F., Adkins, H., J. Am. Chem. Soc., 1933, 55, 4167-
72




Et 20 (25 nL) was added and the organic |ayer was

n@cﬁ%'d and washed with H2O (2 x 25 nL). The 5

aqueous | ayers were extracted w th Et2OTAE2805/623546

50 nm.). The conbi ned organic extracts were dried
(MgS™) and concentrated in vacuo to give the crude
product. This was purified by flash chromatography
(Si, 25 x 160 mm 0-50% Et OAc i n hexanes gradient) to

ive 1- é4 fl uor ophenyl)-1- hydroxyacetone as a

4176) (‘36% P1184 gmmed) ip dry THF & 9Lpa r@@@%@cn@m imelkiENE sThe 124dtiNiRas stired

for 5 mih %%Imgg Qf %ém?gxetﬁilii% —1@%]%@{ - —metaoxy 6((%&@&%@%iphenyl (20

mg, 0. 0526@511{{ sin dg¢ T HF () minpwa0 @Oyl @BRulRCThd ISA006 +Q2 8578 at room
temperafm&AiPR Ea)57Thbﬂ:aéﬁ6n w3 Guédihed¥Ath Su%it¥d REQE! @OGhL) and extracted with

I O (0] eny
Ei0Ae G By (e Con3hAPERNG st breprelsonEL e 1 B Aged @1a2500)
and conqehhm'_ed ihyllahﬂﬂb BBk PR frodikt. mlg\lﬁiﬂ?pu(lﬂigd BPflasH cRO&atography (Si, 12
x 160 mémB bal%%Ac i dheéat Q aq;il%;%lg) lﬂé:!\f?md ? {[5{'—180pr0py1—2 “methoxy-4-

“1rsoprop

(triﬂuor@m‘tmfl}tu[duewfétme)m phehstlyiperplidinetday by acolodes{ 6T RS 0.11 (20%

FtOAc/t3xaed). M3 cah e 4303, i%uﬁH 3@(‘5@ G\ﬂhﬂﬂyiﬂ (5@4&00 MHz benzene—dﬁ 1:1
hydr oxyacet one 545 ny, in M

mixture p psamerEkd 1.6 (o8 HD, 6y73de@t5PB 'aas dl { 2 7drlBpdH), 7 osh'em (m, 4H),

6.99 (m, rlegca ew(@ 0M5ES), 8B (4, @@Hf) Qf 7d5(dhl Al 1%@% ﬁ?@g@f@édtﬁ 3 | Hz,
£

di |

110, 45§ G T S S 25 Hnd i ines Py 520l 5H0. 2 .
3H), 2.682157 gof B, 25380 2Bt(LACHY, 2.21-22Q (H-1H), 1he-1. aaahbrgd

organic extracts were dried (Na2SO4) and concentrat ed

in vacuo to give the crude product. This was purified

by flash chromatography (Si, 12 x 160 mm 0-50% Et CAc

in hexanes gradient) to give 15 the two possible

di astereoi soners, erythro-1-(4- quorophenyI) 2-({

[5' -isopropyl -2' - met hox EXAMPLE 65

(trifluoromethyl)bi phenyl -2-yl]nmethyl)am no)propan-1|-o0

1 (68.4 ng) and tlureo-| e fLs

({[5" -isopropyl -2'-met hoxy-4

- 2-y1] net hyl } am no) pr opas '

oi | s. erythro-di astereoi

Et OAc/ hexanes). LCMS€al ¢

(Mr1l)+. "H NMR (500 MHz, (4

|quoronethyI)b|phenyI
4 .° ng) ‘as colorless
0.40 (20%

476. 22 found -- 476.2

3) S7.72 (s, 1H), 7.60

(d, J = 7.8 Hz, 1H), 7.36 1H), 7.27 20 (dd, J=
8.5, 2.3 Hz, iH, 7.19 (m ZHAN 7.04-6.92 (in, 4H),
4.63-4.56 (m 1H), 3.85-3.65 ( , 2.92 (m 1H
2.72 (m 1H, 1.26 (t, J = 8.0 oH), 0.64 (t, J =
5.4 Hz, 3H). threo-diastereoisonerz Rf = 0.20

4-(3,4-Difluorophenyl)-1-{ I'5'-isopropv1-2';1net11oxv-4—( trifluoromethyl)biphenyl-2-ylimethyl }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,
J.-C., Wermuth, C. -G. 1. Med_. Chem., 1989, 32, 1450-1457). LCMS calc. = 504.20; found = 504.2
QD
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(20% Et OAc/ hexanes). LCMs talc. = 476.22; found =

1)+. "H NMR (500 MHz, CDC13) S 7.73 (d, J =

W‘é?@’“@‘:"’ H, 7.58 (d, J = 7.9 Hz, 111), 7.32 (pCTAik005023546

7-24 (m 311), 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, 111), 3.51 (d, J =13 Hz, 25 1H),
2.90 (m 1H, 2.51 (m 1H, 1.25 (m 6 H), 0.73 (d, J
= 6.4 Hz, 3H). 70 WD 2096/ 014357 PCT/ US2005/ 023546
EXAMPLE 58 MO F3C OY zz~-NOF 5
eryt hr o- 5- (4- Fl uor onhen e - -1 sopropyl -2' - met hoxy
“4-(trifl uoronet hyf bi ph?r%‘“rﬁ%’é’%?? met hyl 1- 4
met hyl - 1, 3- oxazol i di n-2-one As for EXAMPLE 7 Step 3.
Rf = 0.38 (20% Et OAc/ hexa . LCM5 cal c. = 502. 20;
found = 502.2 (Mtl)"'. NVR (500 WWHz, benzene-d6,
1:1 mxture of atrBi"soner S 7.96 (s, 0.511), 7.75
(s, 0.511), 0 7.35 (d, J 7.7 Hz, 111), 7.10-7.06

(m 211), 6.94 (d, J = &« 0.5H), 6.88 (d, J = 2.1
Hz, 0.511), 6.69 6.62 (m &511yx6C65 (d, J = 8.4 Hz,
0.5H), 4.95 (d, J = 15.9 Hz, O , 4.86 (d, J = 15.8
Hz, 0.5H), 4.80 (d, J = 7.9 HzZ0.511), 4.70 (d, J =

7.8 Hz, 0.5H), 4.04 (d, J = 15. &g, 0.511), 3.93 (d,
J = 15.9 Hz, 0.511), 3.36 (s, 1.8H), 3.22 (s, 1.511),
3.14 (m 0.5H), 3.05 (m 0.511), 2.79-2.71 (m 111),
5:(3.5-bigtriflgo(omethgphenyl)302-i6dh-5 riﬂaoxam'étgené 10 BLxazolRdiRS-dod
. = : - S C un ssparatelno
A simea et Kl Ao @Oy BRI JE BBl ghtm s oot a
0°C with 5ef8.5bisgtpiflyprpmettyplesmbitldyB-dxagblidid-2-o0g G0R gy | 5D pha@ydiksoRed in THE
(1 mL), enyiérlametoltyébhere dF NFTETRYeactioR waX % Rlaisgl Joras ion of 2-
4% ?R " i%_ (.Z_ FI{I[EEO haécnl)?l )_Sjﬁ?@df&'ﬁrgm%ﬂga@&%mn of 2
(bromom%tgy }-I g%—%&yﬂg%ﬁmﬁ@y 'a;;pgensp.@ 10 mg, 1.67 mmol) in THF (1 mL) was added

dropwise( {Th¢ fepciomoves tstuytd dirpdie eptpetitt forat RY The fkh&ﬁhhﬂs‘dueﬁ’th@d‘ with 20
(1 ml) q;ol\dln- - one ng,_chiral HPLC (AD colum, 20 x 250

a alwaré%méfl wepn ﬁ@%}ca(f?fé )n?L) AnEERP G rﬂg) _ﬁ‘h@a@p@\@aﬂ@ﬂe\gas re-exiracted
with E€O8a(2 1 Peuil) mdENAMMBEnGBorbiRc H@ARS URLSvAshl 6i%h bifne @B ) ried
(MgSO4)VRl BoRERRAEH vaculab kﬁ/e e e product. This was purified by flash silica-gel

chromatography (0-30% EtOAc in hexanes gradient) to afford 3-[3,5-bis(irifluoromethyl)phenyl}-3-{2-
iodo-3-(trifluoromethyl)benzyl]1,3-oxazolidin-2-one. Ry =0.55 (515% EtOAc/hexanes). LCMS 584
(M+1)". 18 NMR (CDCl3, 500 MHz) & 8.05 (d, J= 8.2 Hz, 1H), 7.95 (brs, 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=155Hz, 1H), 4.64 (d, J = 15.3 Hz), 4.14 (t, J
=7.1Hz, 1H), 3.47 (dd, J = 7.1, 1.6 Hz).

EXAMPLE 67
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FSC R 5 71 WD 2006/ 014357 PCT/ US2005/ 023546 Exanpl e

' N 502.2 / F 60 N 502.2 Op Fracemc
“&5@’@5’&%%) N59 SO~p / 62 N Cl 552.2 63 s~N Clecaa2dus/023546
O-p ~! C racemc EXAWPLE 64 M0 F3C OY ONS 1-f
| 5" -1soproavl - 2" - met hoxv-4- (trifl uoronet hyl)bi phenyl -2
=vllmetliyll-4 phenylpyrrolidin 2-one Sodium .
bi s(trinethylsilyl)anmde (114 L of a 1Msolution in
4THE 0. 1154 nmol )l was added to a stirred solution of
4 . P ‘.as@ y ’ P o~ Ry s |

7 apyich ethy® e
., 1933,55,4167- 72 WD 2006/ 014357
one. J. Am Chem Soc., oy

0°C with (S)-4-benzyl-2-oxazolidinone (49 mg, 0.27 mmol) dissolved in THF (1 mL), under an
atmosphere of N2. The reaction was stirred for 20 min and a solution of 2-(bromomethyl)-1-iodo-4-

(trifluoromethyl)benzene (100 mg, 0.27 mmoi) in THF (1 mL) was added dropwise. The reaction was
stirred at room temperature for 18 h. The reaction was quenched with H2O (1 mL) and partitioned
between EtOAc (80 mL) and H20 (25 mL). The aqueous phase was re-extracted with BtOAc (2x20
ml.) and the combined 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 (4S)—4-benzyl—3—[2-i0d0—5—(triﬂuoromethyl)benzyl]l,3~
oxazolidin-2-one. R;=0.45 (15% EtOAc/hexanes). LCMS 462 (M+1)*. LH NMR (CDCl3, 500 MHz) &
8.04 (d, J= 8.2 Hz, 1H), 7.54 (br s, 1H), 7.33-7.27 (m, 5H), 7.11-7.10 (m, 2H), 7.32 (m, 1H), 4.80 (d, J =
16.0 Xz, 1H), 4.49 (d, J = 16.1 Hz), 4.28 (t, J = 8.7 Hz, 1H), 4.25 (t, 7= 9.1, 4.8 Hz, 1H), 3.94 (m, 1H),
3.16 (dd, J=13.5, 4.8 Hz, 1H), 2.73 (dd, J = 9.1, 4.4 Hz, 1H).

- Step B: (45)-4-benzyl-3-{[5"-isopropyl-2’ -methoxy-4-( triflaoromehtyl)biphenyl-2-yl]methyl}-1,3-
.oxazolidin-2-one.

A stirred suspension of (4S)—4—ben'zyl-3-[2—iodo—5—(triﬂuommethyl)benzyl]1,3—0xazolidin—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)z (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 HyO (15 mL) and extracted with EtOAC (3
X 30 mL). The combined organic extracts were washed with brine (30 mL), dried (MgSQ4), filtered and

concentrated. The crude product was purified by silica-gel flash chromatography (0-20% EtOAc in
hexanes gradientj to (45)-4-benzyl-3-{ [5’~isopropyl—2’~meth0xy—4—(triﬂuoromethyl)bipheny]-2-
yllmethyl}-1,3-oxazolidin-2-one. R;=0.35 (15% EtOAc/hexanes). LCMS 484 (M+1)*. 1H NMR

~ (CDCl3, 500 MHz) (atropisomers present; doubling of some peaks observed in 1H NMR) 3§ 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=158Hz, 1H),4.35(d, J = 15.8 Hz), 428 (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, 7=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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for 5 mn and a solution of

““? ”P(ﬁ thyl)-5"-isopropyl -2'-nmethoxy-4-(trifluorone

AVt nyI (20 ny, 0.0516 mol) in dry THEPCRUBKS023546
" was added by cannula. The reaction was stirred at room
tenperature for 3 days. The reaction was quenched with
saturated NH4Q (10 nL) and extracted with EtQAc (3 x
20 rnL). The conbi ned organic extracts were washed
with brine (10 nL), dried (Na2SO4) and concentrated
in vacuo to give the crude product. This was purified
by flash chronat ographyg EM %2?8 x 160 mar, 0-90%
Et OAc in hexanes gradient) to ford 1-{
[5" -isopropyl-2"-methoxy-4-
(trifluoronethyl)biphenyl : hethyl
a colorless oil. Rf =

}-4- phenyl pynrolidin-2-0
0.11 (20% Etcmc/heﬁﬁaﬁ~ @iHc. = 468.22: found

= 468.2 (M+l) (600 benzene-d6, 1:1
rni xture of atropisoners) S 7.1 (s, 0.5H), 7.73 (s,
0.5H), 7.33 (d, J =7.7 Hz, 1H), 7.08-7.04 (m 4H),
< B 6.92 (s, 0.5H), 6.88 (s, O. SFD 6. 76
2-Todo-5-(I1 gormathlezm Jc Hz. 2H), 6.60 (dd, J 8.5 3.1 Hz,
Potassnunu_lp—:gdrumd@@ 7(8@, 0.0673 &) Wastdded k) 3 stidred 801(1ﬂi0n of 250ds359 Hz,
(trifl rJ;Jsﬂ NS 2&1&1&, EiAild)LE@z«Z i
mIi aoro: 11 g nzohi ( ]%( Hf @gg _]'no%H)l a 21 ?0%_1%123% ]—%}P %013_':101] (60
). The (?ﬁc rH)vas lfavfé ayref] r%}:nl H)md then EWXNPLGE b@lgveelwg) E3¢mb) pnd EtOAc
(50 mL). E“h@ afucods AydPivfak Hﬂfa@ela S ﬁtolxc{(st%w and ac1d1lf]ie<il H S with 6N HCL. The
[ S%P enyl -

-|s nro | -2'-neth o§%: (tr or onet

agueous la)gﬂ ]Wﬁé f‘?t?ﬂ Vi RtO @reSnbhaddbe Wbaleé Iel‘ﬁmcéﬂ’ were washed
with brinenS0hald). @Sﬁdm‘ﬂ)ﬁ Ailtstedy ridn@nodntrited in vacue to afford 2-iodo-5-

o WBLOPRON R 40, 70, TSR v

6 8.27 (d, 43 1.6 EzghH8,25Q,,J ABAElz, AH), Btp@Ekeat = 8.251.9 Hz; Q).
Wermuth, C. -G J. Med. Chem, 1989, 32, 1450-1457).
LCMS calc. = 504.20; found = 504.2 (Ml)+. 73 WO
2006/ 014357 PCT/ US2005/E2881U%.E @XAMPLE 66 F3C

>y
FoC OH

[2-Todo-5-(trifluoromethyl)phenylimethanol

Borane-TH5 (1.0M solution in THF; 94 ml; 94 mmol) was added to a stirred sotution of 2-iodo-5-
(trifluoromethyl)benzoic acid (2.97g; 9.4 mmol) in THF (300 mL) at 0°C under N9. The reaction was

‘heated at reflux for 90 min and then carefully quenched with 6N HCl until no further gas evolution. The

reaction was diluted with H2O (250 mL) and extracted with EtOAc (3 x 250 mL). The combined
extracts were washed with brine (300 mL), dried over MgS04, filtered, and concentrated in vacuo. The
crude material was purified by flash chromatography (0-25% EtQAc/hexanes gradient) to afford [2-iodo-
S-(trifluoromethyl)phenyl]methanol as a white solid. LCMS =285.0 (M ~ 17)*. 1H NMR (CDClI3, 500
MHz): 87.97(d,/=83Hz, 1H)},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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.Carbon s&{abx%w&e@ ’89§ % ? n‘injol)_ang trp

ONOGCFs CR3 5
‘@05‘%(% (trifluoromethyl)nhenvll-3-[2-iodo-5-(triflu

or onet er benzyl Il oxazolidin one A stirred SUPZANHE200%/023546
of sodi um hydride (60%in oil, 167 nmg, 4.18 nmmol) in

THE (5 nL) was treated at OC with
S-[3,5-bis(trifluoronethyl)phenyl]-1, 3-oxazolidin-2-on

e (500 ng, 1.67 nmol) dissolved in THE (1 nmiL), under

an atnosphere of N2. The reaction was stirred for 20

The mix{ure Wascpxiaciest with etherahd ﬂle Eher layer was washed w1th water, then brme The ether

layer V\élb(h@ﬁfﬂﬁﬁ dWt Qni.h}dﬂo@s%?%é h[tl ;fxll \lz)'l\}g c%gea%lh ted.y geégwtgréa 1s-ﬂl}g)matographed
on Sloggsgtgtq 5P Shadient of F:3 &3 QL/l1p)g|@m, ttenpet EHClehéanes]Heh 100¥NEH,CL, 1o

afford [2aadd-5-QRifWaSMELSNANRE and partitioned
bet ween Et OAc (gl())ﬂnL ]ﬂzgérﬁ%ﬁor%q‘?één@% The aqueous
phase was re-extracted wth EtOAc (2 x 20 nL) and the
conbi ned organi c extractexweig pwshed with brine (30
m.), dried (MySO4) and concentrated in vacuo to give
the crude product. This was purified by flash

silica-gel 15 chromatogra <30% Et OAc i n hexanes
gradient) to afford
5-[3,5-his(trifluoromgtpry Pra.2-

i odo-5-(trifluoronethyl)benzyl] 1, 3-oxazolidin-2-one.
RJ = 0.55 (515% Et CAc/ hexanes). LCMS 584 (M+l)*. 1H

2-(Bron ﬁﬂID:oMiieh s%z&{é(d J=8.2 Hz, 1H), 7.95
1 (br s, 111), 7.32

5
ylplj_osp})me a4 se; @@ mq)ol);wq_rg a8ded
successivply tq p{ptirrel seMtipnl of [2-iedol 5 (1Bl pmethylphehs l]melhanZI- gl 1 3 74 mmol) in

CHzculmsm)atefbﬁrdl@ Nd. T
3COO0N 74 W 20166617%‘}{‘33%@ g@f?‘ﬂé‘%ﬁ b3 ’@f" 8“ A second

eqm"ak‘(ﬂagﬁ eppbpdetzaprangde (1 5 3i7dpnalpyid tﬁphmigtphwpmné (098 ;374 smol) was
added afd thi: ﬁéaldﬁtﬁlpmtshﬁ'ea B gl 14 Y l'Ilhrengolv nt wag' I‘B%IOV z%zq’amg and the residue

“Was pur. %Egsg’y ilaﬂleﬂg%mtggrp@y i(®d0% F1QAe/héAanes gadieit) b pfferi2btothoethyl)-1-iodo-

4(tr1ﬂugr§§@fhyl}u2rge10@ o neledr . IIIHHMBM}Hgg m:lmf n%_?}CHbél{( J rr% )Q,Hz 1 H), 7.73
@7 =18 ]%@at eg(ﬁc{’?‘g%ég\iﬁ- ngf)ﬁﬁdﬂ(sb%ﬁiyl 2- oxazol i di none
(49 ng, 0.27 mmol) dissolved in THE (1 nlL), under an
EXAMPLE 71

O
o4
NH

FiC

CF3

3-{3.5-bis(trifiroromethyl)phenyl]-1.3-oxazolidin-2-one
Following the procedure described in EXAMPLE 13, 5.46 g of 2-amino-1-3,5-

bis(trifluoromethyl)phenyljethanol yielded 5-[3,5- -bis(triflnoromethyl)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 1),

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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at nrosphere of N2. The reaction was stirred for 20 mn
Qlution of 2-(broinonethyl)-1-iodo-4-

W(??am@l]%’o?onet hyl ) benzene (100 ng, 0.27 mmol) i BCTASWS/023546

(1 m) was added dropwi se. The reaction was stirred

at roomtenperature for 18 h. The reaction was

guenched with H20 (1 nL) and partitioned between

Et OAc (80 nL) and H2O (25 nlL). The aqueous phase was

re-extracted with EtOAc (2 x 20 0 nL) and the conbi ned

organic extracts were washed with brine (30 nL), dried

(MgS™4) and concentr at 0 to give the crude

product. This was puri flﬁgﬁ‘h@l‘%sh silica-gel

chr omat ogr aphy (0-30% Et %Ac in t;exanes gradient) to

afford Me

(4S) - 4- benzyl - 3-[ 2-i odo- I uor onet hyl ) benzyl |

1, 3- oxazol i din-2-one. -. 45Y(15% Et OAc/ hexanes) .
LCVB 462 (Mm+l)+. 1H 300 MHz) S 8.04 (d,
J= 8.2 Hz, 1H), 7.55%(br 7:33-7.27 (in, 5H),
7.11-7.10 (m 2H), 7.32?W 4.80(d, J =516.0

Hz, 1H), 4.49 (d, J = 16.10 4.28 (t, J = 8.7 Hz,
1H), 4.25 (t, J = 9.1, 4.8 H, 3.94 (m 1H)),
3.16 (dd, J = 13.5, 4.8 Hz, /%3 (dd, J = 9.1,
4.4 Hz, 1H). Step B (4S)4-b |-3-1

f5' -isopropyl-2' -methoxy-4F&rifluoromeht 1 bi phenyl 2
yllmeth I') -13 oxazolidin-2-one. A stirred suspension

s Bl E) ' .
5-]3.5-big i ?1‘1 t] 1 'le_ 1_-3 _4 ji_ill‘ 5%is0p li‘_=v Rt ©Xo4- [ Hueromath l'hen 1-2-
NmethyldslFrenazelidin-2-copne (63 rrg, 0 0.137 nmol),

-Ammtu1e20ﬂ§3 @%X%%ﬂﬁ?%@gtﬁgyl)h VIT-3- 2%%%?‘)9 fztié_&HIaCl d 56&53%2 r%g 1 23 ?@zolldm*}

one (60 ng ppraég;qpmy]—@ﬁ]e(hﬁxﬁ@he(nﬁ)b’dﬂdﬁlc yas(ead; 0429 mmol),

lladi nadc tﬁ@f 7
- 2“1?%’“5*22&5’3%3{3%‘“&" e e L 8 matja s
acetonelwg e ?§ i&’a tatedpat eollex ((3 1 by Aggtone Wps rePimeved Grmsicreahd the residue was
diluted with Ha@i(€0 E&t}@dtﬂ&ﬁamﬂevxﬂﬂﬂ-mz 3 4 o RIL)NThé SnAmddextracts were
washed with bk élW)inecf L Jed §£§64sfﬁﬁr%§o&$§#§éiﬁgd m"l"gceuoc [Fli{g reémdue was

product was pur |
purified-by Iﬂaﬂrﬂt@gataglayh)((o-’zz WEORONExdnEs SralieX) AestFa8qs8ent) to

""S(‘“ﬂ“f‘%@tﬂﬁ%*“g%ag?*ﬁ‘* gy B e gy Sty iy >

yljmethyl}- );Fﬁxﬂ% m— -ope s g6lens glabsy B1984.2RM-=1)1) . BENMISGenzene-dg, 500
MHz, 1:1 B0/ JTox8P8Shers - GV A 3. 0
). 6.8 \(} trogilgsocr%rs Oéekgglnfgwéroakgf IJOI[;g ‘Sl %é%é@ 898694(111 1

), 6.87 %@é@f &8 PA3BIINWRY B 45448, [l 5. gHz;Len)s H)74.66-4(3061(ms] H), 4.47 (d, J =
15.6 Hz, 01591), 306AQ, £ 215 Jmliz,, 0.5 182.80 (%21 L5 984605 o T
26 2l b s D 0 e oo e e

' , o MH&QS@% 2297 (g, QﬁH)J 84-8.00 (1iz0.5 H1 1p2-1.11 (m, 6
H). 396392(m311) 378(8 3H) 3620352(|n
11T, J =9.4,

The raceuﬁ{&ategnalg\gaszsg ratgé By ghx *—I%Lé uiipg 5% Igéjl-(egtanegqubd an Qp q@umn into its
two enantjomersgH) . 75 WD 2006/ 014357 PCT/ US2005/ 023546 EXAMPLE
(5R)-5- [3,§s%1shnﬂuoromethyl)phenyl]-3-{[4’-ﬂuoro-5'isopropyl-z’-methoxy4—
(trifluoromethyl)biphenyi-2-ylJmethyl}-1,3-oxazolidin-2-one: LOCMS = 624.2 (M+1)". 1THNMR
(benzene-dg, 500 MHz, 1:1 mixture of atropisomers): 8 7.62 (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, 0.5 H), 4.47-4.41
(m, 1 H), 4.33 (d, J=15.6Hz,0.5H),3.98(d, J =157 Hz, 0.5 H), 3.82(d, J=15.8Hz, 0.5 H), 3.24-
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1

F3C1 / OH O 5 2-lodo-5-(trifluoronethyl)benzoic
| sium hydroxide (3.78 g; 0.0673 nol) was
ﬁ%’ggﬁﬁéﬁ stirred solution of 2-iodo-5- PCT/US2005/023546
(trifluoronethyl)benzonitrile (EXAWPLE 2; 4 g; 0.0135
nol) in a 1:1 isopropanol: H20 solution (60 nQ The
reaction was heated at reflux for 14 h and then
partitioned between H20 (50 nL) and Et OAc 10 (50 ni).
The agueous | ayer was extracted with Et OAc (50niL) and
3.15 (makﬁ?fi 1026 2 BDpA0752.67 e, OBNHLICI57-ZTF0e(m, AGUBOLI$6-DAY €, OMRED), 2.09-2.04
(m, 0.5 i phar et pagt ed with EtOAc (4 x 50 L) and the
ined extracts were washed wth brine (50 ni),
(55)‘5'[3%[{;236&%\‘7‘8%"“196& heny|113 g clkoreridscpomektmethad-4-n vacuo
(trifluoromethhiplebn2k-2-9lmedyl } (it 3-blabs1nRaRLOYL O NSNZOLG RE] ‘?*.g R

(bcnzen}é-ﬂMEE% 5@0’ I\%qglgl?m%(g%@jf a:tgo%lysgrcr)lﬂfzsw%’}éa gs} gﬁ %lg,R](%S, 8, .flg_lHé.'YZBS—'?.Z’? (m, 3
H), 7.00:6:95 (m,HyH), 7.885.93dth, 1 3)6.8-238 (m,8 i 4.5k (M =15 SHAVRID, 4.48-4.42

1n,1H,Q.3 2365 — _
m 1139 5;% H QT 390 Gt TR R AP hoh 3R e, 325
3.15 (my b Hepd Qs Ho3-48r2-63Hm, O 5894 3rtmo0 5 Hyas 1 anlde dutoss H), 2.10-2.05
(m, 0.5 Hy i.23-¢d1 %@l @fhon of 2-iodo-5- (trifluoronethyl)benzoic
. acid (2.979; 9.4 mol) in THE (300 nmL) at OC under N2.
The reaction was heated at reflux for 90 nun and then
careful ly quenched with B Mef gynti|l no further gas
evol ution. The reaction was diluted with H2O (250 ni)
and extracted with EtOAc(3 X 250-nL). The conbined 25
extracts were washed with bry 300 nL), dried over
MySO4, filtered, and cone rated in vacuo. The crude
material was purified b ash chromat ogr aphy (0-25%
Et QAc/ hexanes gradi enty +6 af ford [ 2-i odo-
5-(trifluoronethyl)phenyl #thanol as a white solid.
LCMS = 285.0 (M -17)+. 1H 3, 500 MHz): S
7.97 (d, J =8.3 Hz, 1 H, 7Y9 (s, 1 H, 7.28 (d, J =
8.4 Hz, 1 H, 4.75 (s, 2 H). I'ternative procedure
is as follows: To a solution CFs
2-1o0do-5-(trifluoromethyl) bg al dehyde 30. (EXAMPLE
80, Step A 9g) in THE (100 fiL) and water (10 m..) at
0C was added NaBH4 (0.5 g). The reaction was stirred

Step 1: )-5Y8 8 bis(FHubREnHBAS IR 3Fo Xb44 £ ggofgg&ﬁﬁ)&uq}ﬂimeth}gl—lﬁ-

agyeous HCl (cautiously
oxazolidBUBHE0 105/ 023546
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(trifluoromethy1)pheny1]—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 ¢ °C for 30 min prior to addition of a solution of 2-
(bromomethyl)—l—i0d0—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 HyO (15 ml) and partitioned between EtOAc (250 mL) and H;0 (75 mL). The aqueous layer was
extracted with EtOAc (3 x 100 mL). Combined organic layers were washed with brine (100 mL), dried

(MgS04), filtered and concentrated in vacuo. The residue was purified by flash chromatography (0-20%
EtOAc/hexanes gradient) to afford 6.4 £(82.5%) of (45.5R)-5-(3.5-bis(trifluoromethyl)phenyl]-3-[2-
iodo-S—(triﬂuoromethyl)benzyl]-4—methyi—1,3-0xazolidin-2—one as a white solid. LCMS = 598.1 (M+1)".
"H NMR (CDCl;, 500 MHz): 68.03 (d, = 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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The m xture was extracted with ether and the ether
washed with water, then brine. The ether
wéﬁ)’;ﬁ{mﬁ then dried over anhydrous MgSO4, fi |l pereszonso2issc
and concentrated. The material is chromatographed on
Si 2 using a step gradient of 1:3 CH, Cl,/ hexanes, then
1:1 CH2C12/ hexanes, then 100% CH2CI2 to afford
[2 i odo-5-(trifluoromethyl)phenyl]nethanol as a white
lid. 5 EXAMPLE 70 1 F3C Br O
(ad, /= SZZ{JBrJOﬂ%%HﬁvU;Dﬁ-ﬁﬁddolnisa{zrlmuca‘&QHEIhyf SBRNZEME 37 d, J = 15.8 Hy,

1 H), 4.06-a1000, 1 B, loabaWi g; 5.6 mmol) and
£ trlpﬁenyI%hosphlngqiﬁg g; 5.6 mmol) were added

successively to a stirred solution of

(trlfluorometzwi)l R ; T in-3
A stirred SEdomd! (@M)@dBﬁ%s(&fﬂMMﬁh?ﬁé@g rsomlggo s J(m%u onﬁthgﬁgenzyl} 4-

n .
mechy-1 TR (P28 BV PO RSB PERYr Sebchtppameriomuphenstaronic acid
(Exampleti$a (531 gzéiht‘i?ml}, enoN B Gripienyphosphial)@allddtuh €Di(HUQ; 0.98%mol), and

f Et OAc/ he

sodium Cﬁgtgiafée(ﬁ?5 @%’161 (gﬁ?/ht(gﬁg‘f) ?SB(?%{?%%@E%I)(/Q L wf_g hea(t:ed at re?lux (100°C)
under N, (Ifl g pﬁ@a@ﬂp@tw IPpRitignetietasn £tQAe @00HIL). and E-L@II\(/R)O mL) The
agueous p(ll@@@l'ﬁ, MdM'"mE OAcq3
bq. A (10 d e;ca\é t %c; szgg g’?‘& dTﬁe\:Jgdn?l%t% or% ngg ]?_Ir%ses f.'e'r_eo washed wit

rin m%)r (1% 2340 fGte Eglc?q_tre@d ipvEg@. /[ThpFesidue wa@Eﬁhﬁed by silica-
gel flash GudiBatderkyihg ((Ms%lmommekdw&a gra&Iexﬂy{o]aﬁ%r@m%% gl %‘PVL‘ 2 13
bls(tnﬂuog&ﬁ%ﬁylﬁ %:Ayg] ﬂ[lqn hu?ro 1%%&033{ -n%tsh%Jrqlf—tl—(mﬂuor01nethyl)b1phenyl—2~
yl]methyl gﬁtg‘gﬁj@mmmﬁoﬁ@kﬁmyﬂl&mshm |0To e agd ye%lovgl 1mpu§1ty, 2.7 g were
di Ived n Zol 1 din on

issolve s a8 an t@fﬁ %ﬁdv\%%l}ﬁé %EF)IOEI% l‘)géﬁfé Xa lsvef)ac% % fﬂpﬁ}yated %quqpvﬁarco G-60,
100 mesh @@W; BAldggly. e yixtgre v ag Atisred attodd) tcnﬁ;e&ﬁaré $or 49 nlih, fittered, and
concentrald @l v@ud. 7T1(ltﬁ1at13n Ehth ca. ‘%Qmiﬁexai‘ies@ffoufédjz friy g0 Frnd Bhe con@ound as a

(m
white sohg %?NifiR indicated trace 1mpur1tles which were removed by silica gel flash chromatography

'.:!"

(0-15% EtOAc/hexanes gradient). Residual solvent was removed by lyophilization from acetonitrile.

. LCMS =638.3 (M+1)*. '"HNMR (benzene-dg, 500 MHz, 1:1 mixture of atropisomers): & 7.82 (s, 0.5

H), 7.60 (s, 0.5 H), 7.57 (s, 1 H), 7.33 (d, J = 8 Hz, 1H), 1.27(d, J=9.9 Hz, 2 H), 7.02-6.98 (m, 1 H),

6.89(,/=85Hz 05H),6.82(d,J= 8.5 Hz, 0.5H), 6.45 (d, J = 12.1 Hz, 0.5 H), 6.35 (d, J = 11.9 Hz,

0.5H),494(d,/=16.0Hz,0.5H),4.87(d, J = 15.8 Hz, 0.5 H), 4.54 (d, J = 8.0 Hz, 0.5 H), 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 (48,5R)-5-[3,5-bis( triflucromethyl)phenyl]-3-{[4’-fluoro-5’isopropyl-2’-
methoxy4-(trifluoromethylbiphenyl-2-ylimethyl} -4-methyl-1 3-oxazolidin-2-one:
A mixture of (45,5R)-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 I h. Acetone was removed in
vacuo and the residue was diluted with H20 (10 mL ) and extracted with CH2Cl2 (3 x 10 mL). The

combined extracts were washed with brine (10 mL), dried over NapSOy4, filtered, and concentrated in
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WO 2 0116 /111 4 3 5 7 PCT/US2005/ 023546 EXAMPLE 72
“g?? 5 ]Fggzc»N O CF3 F3C 5
- @f%ﬂﬁ1s(trifluoroinethyl)phenylI-3-{14‘-f|uaknwﬁbmSnn3im

opropyl -2" methoxy 4 (trifluoronethyl)biphenyl 2
yl I methyl | -1, 3-oxazol i di n-2-one A m xture of
5-13,5-bis(trifluoronethyl)phenyl]-3-[2-io0do-5-(triflu
oronet hyl ) benzyl | -1, 3-oxazol i din-2- one (60 ng; 0.103
mvol ), (4-fluoro-5-isopropyl-2-nmethoxyplienyl)boronic

vacuo. b psidpg wagpuriied 29 flashoihjgmatckBaphs k0-a5k BID ACGBHRAME ghafidhito afford

48,5R)%- - ssjmcar honat e (36 ;0,257

s o A Ry it U R 5 e e ot

(trifluopogefhybiphgoy b2l mpgik} drisethu sl T-exrevlitin-2ony acuidearbisd, he
residue was diluted with H20O (10 nL) and extracted
wth CH2C12 (3 x 10 niL). The conbi ned extracts were
washed with brine (10 m3XAMPLEF4over Na2SO4,
filtered, and concentrated.in vacuo. The residue was
purified by flash chrona¥ey (0- 25% Et OAc/ hexanes
gradient) to afford 5-[3,5

- bis(trifluoronethyl)ph

[4'-f|uoro-5‘isoprogy|
i phenyl - 2- yl ] net hyF3¢

21, 3-oxazolidin-2-one as a clear

glass. LCMS = 624.2 (Mtl)+. N NMR (benzene-d6, 500

MHz, 1:1 mi xture of atro@Fgo prs): S 7.60 (s, 1.5 H),

7.45 (s, 0.5 H), 7.31-7.25m H)-CF 5. 98-6.94 (m 1

H, 6.87-6.82 (m 1 H), 6.43-6 (m 1H, 4.54 (d, J

= 15.6 Hz, 0.5 H), 4.40-4.36 (mY1 H), 4.47 (d, J =

15.6 Hz, 0.5 H), 3.96 (d, J = 15k, Hz, 0.5 H), 3.80

(d, J =15.8 Hz, 0.5 H,-3.24-3.15 (m 1 H), 3.02 (s,
2.53-2.48 (m 0.5 H,

=25 L [ ylEdmeghofsy-M)(triflud@nikbthy Dbiphenyl-2-
yllmethfliS-nethvinidabbRdihacmpl ¢ material was separat ed by
5% | PA/lhgptsqne and an OD col um

-isopropyl-2-methoxy-4-

e
4S,5S _‘3:5{]:1- = ! I ORI Q' g' - t hOXY' . & .
(5590 Bl RN e B fsenit-2 ) o s 0ot vas
placed ipa drpydlasl UEDMAG2 401 Walidded. NAHMIDR206 RERE R NBE uticF APTHE, 0.296
I - ' . isomers);,.S. 7.62. (s, 1.5 H),
m?m ) %ei gu?d fgﬁ: ééagsl(,ﬁl \ggsgg{“r%@ %n}g (nrﬁl. %2 this time, 9 —(hgomomethyl)@—ls0propy1—4'-
(triflvoromethyl)biphenyl-2-yl methyl ether (80.0 mg, 0.207 mmol) was added by cannula in DMA (2
mL). After 30 min, the reaction was quenched with saturated NH4Cl1(2 mL). The mixture was diluted
with EtOAc (40 ml.). The organic layer was washed with water (15 mL), and brine (15 mL), dried over
Nap80y4, filtered, and concentrated. Purification of the residue by flash chromatography with 25%
EtOActhexanes afforded (45.55)-5-[3,5-bis(trifluoromethyl)phenyl]-3-{ [S-isopropyl-2'-methoxy-4- |
: (triﬂuorlomethyl)biphenyl—?.-yl]methyl }-4-methyl-1,3-oxazolidin-2-one. Ry = 0.27 (25% EtOAc/hexanes).
._LCMS =620.2 (M+1)*. 1H NMR (CDCI3, 500 MHz; atropisomers present) 8 6.90-7.88 (m, 9H), 4.04-
5.05 (m, 3H), 3.25-3.74 (m, 4H), 2.88 (m, 1H), 1.19-1.24 (m, GH), 0.99-1.07 (m, 3H).
Step B; (185.25)-1-13,5-bis(triftuoromethyDphenyl}-2-({ [5-isopropyl-2-methoxy-4-
(triflucromethyDbiphenyl-2-ylimethyl }amino)propan-1-ol.

To a solution of (4S,SS)-5—[3,5~bis(triﬂuoromethyl)phenyl]-3-{ [5'-isopropy]-Z'—methoxy—li.—

(triﬂuoromethyl)bipl1eny1-2—yl]methyl}—4-inethyl~1,3—oxazolidin~2-one (147.7 mg, 0.239 mmol) in EtOH
(7.5 mL) was added H20 (1.5 mL) and KOH (150 mg, 2.67 mmol). The solution was 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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" methox

44-6. 39

, 6.99-6.95 (m 1 H), 6.88-6.83 (m 1 H), 6.

w%.,@,,@,-, 4.54 (d, J =15.5 Hz, 0.5), 4.47-4.41 (m
H, 4.33 (d, J = 15.6 Hz, 0.5 H), 3.98 (d, JPETAR2005/023546

5
Hz, 0.5 H), 3.82 (d, J = 15.8 Hz, O.
211116/;0114357PCT/118211115/ 23546 3.15
(ni, 1 H, 3.05 (s, 3 H, 2.67-2.62 (m 0.5 H),
2.57-2.52 (m 0.5 H), 2.16-2.11 (m 0.5 H), 2.09-2.04

with Hz?%‘); n%.? E“? lgilnﬁ ;%i (ktllﬁ ,%1%14.)“ dbe ﬁ@;g;y taypheasydiied 8ver NapSOy4, filtered, and

concentiadbd: TheRERnEwh SRRIREYY 112 2oty ta atford (1525 41 B 1.
bis(trifl E‘%ﬂhfé T@Eﬁ;&‘ﬁ 2—]9’9?]@?’?0;%? gﬁf&gf]&?@mﬁwa@am 2558
ylimethWHzmind)prbpati- kbl I 0.4 {409 ESNTRY Qnei)?ﬁ&ﬁ%o%é% éM? ? JHNMR

(CDCl3,7506$m(u§6 6%357;7_% (m, z)fﬁ% g 1%5%11,66 m,| 15 2. 490 4 H) 1, 2231.26 (m,

)
3.
5 H), 3.24- 78 WO
11
(

6}1),072-0135(@3%12 051 1) 4.48-4.42 (in, 1 H), 434(d J =
: d :

2'-methoky- tri . l lEarBﬁna':le 53 (| n, 0. |'|)'

.23-1.11
To a solichBf (2115'@8') ﬁl[@ 52 %méuﬁéoroﬁké??&}gn%%g%?ﬂs wom -Zéng%:ng/-t}:gc
(trifluor ty@bl eny g gﬁ 1y afngno)propan— -0l (135.5 mg, 0.228 mmol) in CH2Cl2 (S mL)

was add@ﬂ@@(q (419f7l mgnO(ﬁ’Iﬁhh)ydl) phenyiction WEngstin%g Qt I%c)m] tcla}i)eratﬂre fﬁr 2 days;

during thﬁsgtﬁgé E;dl&glﬁé}gﬁ E%Ijgzmeﬁ;}@/(# 194 &Sglagfaﬁ# g gcgigg ?6@% 2 days, the reaction
was concgitsyiesk: aidohe femidng was pdrifi by ﬂ&slﬁth%mﬁc&é)%%&d Wi 2ot B OAtc’?lbeﬁanes to

Se a SO

atfordtefe By Flsla 923 3 %‘Hﬁﬁlgfw%ﬂmmﬂerngw@mylemn (15™isopropyl-2-
methoxy-ﬁéfrﬁi}qorogpe@y@}a@hmw-@mhhﬁdm Yeerbbinxia! nRJe e0k{ )(4((‘?3 Eﬁgc/ﬂexanes). LCMS

= ) in THE (50 nL). Gas evolution was
5942(&1&@0@ )The resultant mxture stl rred at O C for 30
it i3 : :

gnethyl)benzene

frﬁhiﬁﬂiﬁie lb heri 091 e( il er : reaction was

A dry Byl el T (O dieivbidicabaxdata (EAD) (111 gd., DOE9E mol) and

diphenylgfhospTiney] s8aMFPA) GO ke Z‘sg:gg (13"%55 Bso ? 7

Et OAc
bis(trifln c‘ﬁﬂﬁ”hg’?%’qtég oy} g‘%‘&@é‘l@ i seproptl-winethoEy-@ac (3 X
(trifluoromethyDhihengchidimetblyldagimniac: (Ray iigS 0\BOEmWRBRED aéi\életdl'i)y cannula in THF
(1 mL). Muxt PsP((198 n’fﬂ—)) 0658 llnﬁﬂl) was added. The reaction was stirred at room temperature

for 30 min, and then additiona] DEAD (11 pL, 0. 0698 mmol), DPPA (15 pL, 0.0698 mmol), and Ph3P

(18.3 mg, 0.0698 mmol) were added. After an additional 30 min, the reaction was diluted with EtOAc
(40 mL) and washed with water and brine (15 mL each). The organic layer was dried over NapSOgy,
filtered, and concentrated. Purification of the residue by flash chromatography with 15% EtOAc/bhexanes
afforded fers-butyl{(18, 2R)-2-azido-2-[3, 5—bls(tnﬂuoromethyl)phenyl] -1-methylethyl } {[5-isopropyl-2'-
methoxy-4- ~(trifluoromethy1)biphenyl- -2-yllmethyl }carbamate. Ry=0.60 (25% EtOAclhexancs) LCMS
=619.3 M+1-BOC)*.

Step E: (1R, 28)-1-azido-1-[3.5-bis( triﬂuoromethvl)vhenvl]~N—{ [3'-isopropyl-2-methoxy-4-
(trifluoromethyl)bi phenyl-2-yllmethyl }propan-2-amine,

To a solution of tert-butyl{(15,2R)-2-azido-2- -[3,5- b1s(tnﬂuoromethyl)phenyl] 1-methylethyl}{[5-

isopr opy]-2'—metho>\y-4—(tnﬂuoromethy])blphenyl-z -yllmethyl}carbamate (21.7 mg, 0.030 mmol) in
CH3Cl2 (2 ml) was added TFA (200 #L.). The reaction was stirred at room temperature for 1 hour and
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5 (MyS04), filtered and concentrated in vacuo. The
' was purified by flash chronmat ography (0-20%
wéf@&g)ﬂﬁe}xénes gradient) to afford 6.4 g (82. 5%PCofuS2005023546
(4S,5R)-5-[3,5-bis(trifluoronethyl)phenyl]-3-[2-
i odo-5-(trifluoronethyl)benzyl]-4-nmethyl-1, 3-oxazolidi
n-2-one as a white solid. LCVM5 = 598.1 (M+1)'. 'H NWR
(CDC13 500 I\/Hz) S$803(d, J =82H, 1H, 7.90
Eiﬂ’ 7.79 (s, 2 H, 7.58 (s, 11-1), 7.30 79 WO
then dﬂ%fbmtl@ 26 (PEMLLSPBOBADI3 SaBtion was washed with 1 N NaOH 15 mL) and the
aqueous(liﬂgse%m% r2EHradicd WQHIZ‘HE_)IZH‘)Q (":9? ﬁ)d’l‘& gxggnﬂg’g%ra?ts% ?_(bm"b id w'lshed

% W4.37(d, J=15. 8
with brnced(’) cgleé opLEr NagS@ﬂ ﬁlggqglpa concentrated. Purification of the res:dne by fiash

chromat6 §pl@R)/1ﬂ5I5]?§E§)Ml%gc£1{e% Bi’foﬂE@ fﬁit E% 51) %WH 5 I;i}is({r%tf'uoromethyl)phenyl]-

uoro S isopro
N -liﬂmpﬂ %&e&oﬁéf‘ﬂ{;‘lﬂ)laﬁom%!wﬁbllﬂlewl’rzmélr*lﬂﬂwllprwan{itahyn& R,8 045 (15%
EIOAc/lexaike). ILdIMSzﬁQQIQ(M+$$“| rred mxture of
)3 -bis(trifl oor;rethyl)ph?nyl] 3[2|od05

1 -{[5is0 -2 méthoxy-4-

’I‘o asol&t‘lbnfdﬂ(’]m 9 -}-la%gcp g?’aoy lb1s THE MW& Xyl Rfcir[ —?slogro%y ~méthoxy-4—

(UlﬂUOI?@%tPﬁ%l Bhany %Mﬂlﬁslhﬂﬂmgpm henpeal(1788ng 0. Q03 nidol Din@HR(38AL) was

added Pmmu; mgai053 med) UThERANDA M8 plabedimde) hytfdg R0 Qﬁ!(obﬁ@m and
20 nL/17 m /51 nL) was heated at reflux (1000

stirred & a’@rtefr{%ﬂrfbﬁe forg . ThFWétaFYéb‘m 1emoved Sy fidfation prshibe bigate s

concentigetwEbnreHt @eas(ROMrovgh aahatt pidHof SIA gl yith T-16% MEMEBDIB L to give

. t OA 3 200 ml)
(R 25 R E itk P a2 B FohisbHeA e i e tybivheny1 2
yllmeth)rﬂ.l)mpaaimlédiu(MSCM(j:Mqu 6]1962( @@+1ghd concentrated in
. . - .b - C flash

A SO]lltlt{)l‘f"Of'(flk QQ)r P—% —blS tnﬂuorometgyl%phft yu]ély oﬂet—lﬁo pgl 2! ﬁnerﬁh(fxy 15
<tﬂﬂ“°f°ff’§ﬁ%ﬁﬂﬁ§hem} 2 H@lypr?l’a 5 6%3%1“?@%0 ‘?gvcé‘@ Rl GElafi 2 mL)
was coolkakd (gi’lcva-gg D{I;!E@Vﬂ 16.08¢ HIEBM \!VMH&J %llo@ed%ﬂrxﬁﬁ{sgene (2 mg, 0.00657

o). S SRAE ok B Tt 5, o i @A ). The rescion

was washteeh wigh sagrged NaHO03 (shL povideing (1), Aty orghhie lmexmsr dried over

NapSO4VBFersd, iahd EshcitraleOBULEIRES BF ¢ #5 %mdﬁé HasH]cHro nato gg‘a%gg QJml: 40%
and concentrated I n vacuo. rltura on Wt

'EtOAc/hesangs affordéd @RISHI-13 ﬂrﬁlsg:rlﬂﬁomMBthyII)liHe&le‘rMﬁﬂ‘}iﬁnﬁoﬁﬂ -Zrmethoxy-4-

(tnﬂuoramétﬁﬁ)bﬁm - 11?11 b z& - _oh 02880 tﬂ}xc/hexanes)
R i e
t .
o4 (“”E"“‘s”s”"”@?f’vﬁ%‘*‘mm R ‘%ﬁﬂlziegngg%gﬁ LAY e
of atroplsomsrs) 8782 (s, 0.5 H), 7.60 (s, 0.5 H),
7.57 (s, 1 H), 7.33 (d, gkavBLElzs 1H), 7.27 (d, J =
9.9 Hz, 2I—I) 7.02-6.98 (m | H),

6.89(d, J=8. 5Hz, 0. 5H), 6. 82(d, J=8. 5Hz, 0. 511), 6. 45(d, J=12
.1Hz,0.5 H), 6.35 (d, J= 11.9 Hz,
0.5H), 4. 94(d, J=1 0H205l-|)487(d3158H205H)454

5
=16.
(d,J= 8.0 Hz, 0.5 H), 4.50 (d, J =25 7.8 Hz, 0.5 H),
3.74-3.66 (m 1 H), 3.23-3.15 (m | H), 3.12 (s, 1.5
H, 2.99 (s, 1.5 H, 2.97-2.92 (m 0.5
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H, 2.89-2.84 (m 0.5 H, 1.21-1.09 (m 6 H), -0.27
wOSooehs6. 7 Hz, 1.5 H), -0.40 (d, J =6.7 Hz, 1.5 H).

Al ternate procedure for making PCT/US2005/023546
(4S,5R)-5-13. 5-bi s(trifluoronethLl)phenvl)-3-114

fluoro 5'isopropyl 2 :

nmet hoxy-4-(trifluoronethv))bi phenyl -2-yll nmethvll-4

nmethyl 1 3 oxazolidin 2 one 30 A mi xture of

(4S,5R)-5-[3,5-bis(trifl q;onethyl)phenyl] 3- [2 i odo-5

-(trifluoronethyl)benzyl -4 hyl -

1, 3-oxazol i di n-2-one (54 '

(4-fl uoro-5-isopropyl -

(EXAMPLE 78, 22 ng; ©B°

ng; 0.0103 nmol ), and pokgss'

0.257 mmol) in 5:1 acetone$\

reflux for 1 h. Acetone mBer

residue was diluted with H20 (

with CH2C12 (3 x 10 mL). The 35

henyl)boronlc acid

, pall adium acetate (6
carbonate (29 nu;

ter (6 nL) was heated at
®in vacuo and the
nm.) and extracted
ciconbi ned extracts were

washed with brine (10 niL), drled over Na2SOM4,
flltered and concentrated in 80 MD 2006/014357

) EtCﬁc/hexanes gradi ent
af f.or ) - '|fluoronethyl)phenyl] 3-{
A plass rpaguion fulie, e charged &'ﬁ 1(6%3@623)21 [%bh@vlﬂuotomcthyl)phcnyl] Nz—{ [5‘ isopropy}.z .

methoxy-@t—(trﬁﬁdom{eﬂffﬁbiﬁﬁéﬂym%ﬁm 'lﬁ)r ﬂallg W) dﬁ%{é& | mniol),
sulfamid& glzctﬁ%ﬁqjég%gm%ﬁgan% pyndme%g(go ;9L)a$l“ie tube was ﬂ&%&d w1t§) Iﬂi?g)ealed and

heated at(12RC5S) 2k Bycrehitin twak iﬂeu@baa@ td &Mﬂa}aﬁiﬁfw&& dlll'ugegﬁm BBAc (40 mL)

w t h bi ph
and aShg:-?’ Imrlr[gt}%)(/)l m ?djrreo%}qiyfmé H AL ollélg él?nﬁ? %%%x %eg%s dried over NazSQy4,

filtered, *7(‘1-48015159\&3:@35# Fugfititeg of iHel resdierBtiayd JROBANIhphy Wit 2% EOAc/hexanes
afforded Eﬁ?ﬁlﬂ?—gﬂgr Ob%ét{lﬁﬁ%l%%ﬁléﬁg}‘]@ﬂ%ﬂ {J{_?réfql?fﬁpfl'%f mRhpyrt-1 3

(trifluorogethy Dbiphempl %y]dm@thyl}—?)-methyl-l 2,5-thiadiazolidine 1,1-dioxide. Ry=0.27 (25%

BtOAc/hdxai). 515in5 {635 3-(vi-a " i N @f@iﬁgkoldélﬂ/lﬂﬂ eﬂ%éﬁsoéeﬂ%&&&t} 56.51-8.19

G, 9ED, %P‘ié% J@d%r% 3#%2%@%):& B (1), il p- A ma iR 0.03-0.09 (m, 3H).

NaH VIDS (296 L of a 1M solution in THF, 0.296 5 muol)
was added and the reactjign was stirred for 5 mn. At
this time, 2'-(bromomet®BHMEEBopropyl -
(trifluoronethyl)biphenyl-2-yl nmethyl ether (80.0 ng,
0.207 mmol) was added H cannula in DVA (2 nl). After
30 min, the reaction wi ped with saturated NHACH
(2 m.). The m xture was ( d with EtOAc (40 ni).
The organic | ayer was wast i th water (15 i), and
brine (15 nmL), dried over Na2 cn filtered, and
concentrated. Purification of the residue by flash
chr omat ogr aphy with 25%

2-{luoro-1-1sopropenyl-4-methoxybenzene

Step A: 2-(2-fluoro-4-methoxyphenypropan-2-oi

To a solution of 2’-fluoro-4’-methoxyacetophenone (4.45 g, 26.5 mmol) in THF (50 ml) at 0°C, a
solution of 2.4 M MeMgBr (11.6 mmol, 27.8 mmol) was added. The mixture was stirred at 0°C and then
room temperature for 4 h. The reaction was quenched with saturated ammonium chloride solution. The
organic was extracted with ethyl acetate (3 x 50 ml). The combined ethyl acetate layers were washed

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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.0 Et CAc/ hexanes af forded
“{(‘52'"}?/%%65 [3,5-bis(trifluoronethyl)phenyl]-3-{

opyl - 2' - met hoxy- 4- PCT/US2005/023546
(trifluoromethyl)biphenyl -2-yl]nethyl
}-4-nmethyl -1, 3-oxazolidin-2-one. Rf = 0.27 (25%
Et OAc/ hexanes). LCM5 = 620.2 (Mtl)'. 1H NWVR (CDC13,
500 MHz; atropisonmers present) S 6.90-7.88 (m 9H),
4. 04- 505(m 3H), 3.25-3.74 (m 4H), 2.88 (m 1H),
Step B: 2:flugroj]-Bapronenyb#imeti®x@@nden87 (m 3H). Step B:

Toa sol(ﬂl§: C%S‘Z)-(’)Lﬂlfogo 2 D%Hﬁ)&%‘[hlﬁlflj}l péép%lquol? ¥ro}np§1e ”X'(% 8& g&{lflg 'mmol) mn

methylepff fhl?rpcgcdﬁ%ﬁ»& FH{T0. BAs§Hh &R mR 2§ 4 Inmaalhard teethylahine ¢p50mil 46.5 mmol)
were ad@dd. The ﬁ)ll&RJnUst Qfr&¥f at 0°C and then roorﬁyﬁilslpehature r 23j1 El‘he solutiont was diluted

b 1§ %%)l gbls(trlfluoromet
with me H eh? g B]I',l p ml), pag zﬁq))@th Jvater, and dried over sodium sulfate. The title compound
was Obt%IP?dI 5 ap o eftett fnsh pidinph esiyg E@AM: Jermtchy p aélt-hEEIul&y IHINMR QBDCI3, 500

MHz) 8 ﬁd gLy @gggﬁpat%ﬂﬁ{ c_[idg}"?ﬁj %08 Rﬁﬂ 2135'@9“1; 3 g5, 520 ¢, =

17.0 Hzydhh) $.82Th @MY 1R (so¥lmas heated to 75C for 30 h and
then cooled to roomtenperature. EtQAc (75 nil) was

] added and the or an| C Ia er vvas vvashed 81 WO
Alternate : « RARxyhenrdneH2O (15 nl.) and

A solutnhn‘ d)ﬂl;@dl(.lﬂl Bis(ﬂrﬁndﬁﬂl Aldilyl)-ﬁﬁﬁdeoﬁ @ﬁ'f‘ih(ietl'aﬂytﬁ Bfuﬁﬁs('? gﬁ[ﬂﬂeﬁl?‘ N Jvas added to a

filtere and concentr at

suspensmn Pls ?’e‘%&‘tfﬂg}’eﬂla‘gﬂﬁleF‘B#&tf’a‘S? Qéﬁg, 0{7&4@9 o FIE (2 SOL) cooled with an ice
bath. Tt(e];-&uﬂ&)t-y&l—lc[)\ﬁ cAlored isadpbiisidnl wiR oRRT RY BORRAGRY AtliccZsati tcmperature and then
cooled t& 5789(*3 Sﬁ%tg]? lZ 1%.1 ANy th ﬁ\}éﬁa%s It)l{ckpnel_](?é(?a tS?X[@%/{)nI HF (ZX{)ml) was added

anm noj pr op
dTOPWISEWGCﬁéWé Riar78€) for L@N@n& B&Atidn inlvitir} was Albwl¥o YafnCioGdadn temperature

for one 1RO qwﬁklletﬁwﬁh Qc%nz a(,7 8 (%I)Qgﬂeie %)é(?rg'chz‘l‘rng%gvf%)ghse e& }‘I’Um yeﬂow to off

white ané nl-’ge ogi(e mml{gqq)(pHs'{)@bgl@ exptherm mtady.| ThelBixRb$ was adcentrated to a

slush, dibrdadli \gi€H 7: Q?}léﬂ?fﬂi‘@!ﬁ?ﬁ dt¥tate, RNV lanGwdE s Verkie B 931idd were removed by

ﬂl“a“""z"’“la?f&et A Eg'?“F‘P‘F%‘cS’rtB sreM e oib TR BHs rorpapnd was obtained after flash

column weitglty! heandedipitae theehansol uti on of
(1S,25)-1-[3,5-bis(trifluoronetlryl)phenyl]-2-({
[5 -isopropyl-2"-nmetlroxy-4 10
(trifluoronethyl)bi phenEHXAMPLE aet hyl } am no) propan-1 -o
| (135.5 ng, 0.228 mmol) in CH2CI 2 (5 n.) was added
BOC20 (49.7 ng, 0.228 mol ). The reaction was stirred
at roomtenperature for(@ days,F during this tinme, 2
addi ti onal portions of BO 25 ng each) were added.
After 2 days, the react" A eoncentrated, and the
resi due was purified by flash chromatography with 20%
Et OAc/ hexanes to afford tent-butyl {
(1S,2S)-2-[3,5-bis(trifluoromethyl)phenyl]-2-hydroxy-|

_W—Mnedgz&i@nmptz_;@;hp@bﬂmar opyl 2 15

A solut;d}ﬁ;ftiﬁlexﬁlﬂéo t é#éé}%ﬁ%%{ﬂﬁt OXyt 'glg I%SQ %_Qeﬂgp% ggég él }1%?r ba in MeOH

(30 ml) ‘(’fmc msebwth i regenpt 1 plos with aatglytid 4riGind &) PEC APtiednixtird Bas stirred at
FOOm terﬁ:reliﬁt&étfcﬁﬂ I lll URE AR IR BRdeh Ithr&uéﬁ%e'ﬁ\’é Fh¥itkated {R then added to 2
mixture ofs scieer sg%ate (3.68 g, 11.81 mmol) and Iodine (3.00 £, 11.81 mumol) 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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met hoxy-4- (trifluoromnethyl)bi phenyl -2-yl I et hsl)
weasdaaiedse A dry flask was charged with THE (1 nl)
di et hyl azodi carboxyl ate (DEAD) (11 ttL, 0.069BCHU¥ER005/023546
and 20 di phenyl phosphoryl azide (DPPA) (15 L, 0.0698
mmol ). tert-butyl {(IS, 2S)-2-[3, 5-
bi s(trifluoronetityl)phenyl]-2-hydroxy-I|-nethylethyl}
{ [5" -isopropyl-2'-nethoxy-4- _
trifluoronethyl)bi phenyl -2-yl]methyl}carbamate (20.7
column “%‘ﬂ,g b%é)g%g@‘aﬁﬁé%f agH elatisel B NBIR ¢EP6lE, 500 NIHEMET 61 (dTU)= 8.0 Hz, 1H),

6.56 (d, Nexd s Ba3firf 380 ¢, By, 3938919?1{%3%‘@@% added. The

reaction was stirre roomtte ‘'ure for 30 mn,
and then additional DEAD (11 AL, 0.0698 mmol ), DPPA
(15 L, 0.0698 mml), angxRpghg#p (18.3 ny, 0.0698
mol ) were added. After an ad(Fitl onal 30 mn, the
reaction was diluted with EtOQAc (40 nlL) and washed
with water and brine (15 nL each). The organic | ayer
was dried over Na2SO4, fliltered, and concentrat ed.
Purification of the resi dtte-F Fash chromat ogr aphy
wi th 15% Et OAc/ hexanes aff] Hd tert-butyl {

(IS, 2R) - 2-azi do-2-[ 3, @ehbes( Y yor omet hyl ) phenyl ] -1-m
ethylethyl } { [5 -isopropyl-2'-
nmet hoxy-4-(trifluoronethyl)bi phenyl -2-yl ] net hyl

4-fluoro-5§ ﬂﬁ—‘?net@%:}p[%ng%éo%%%’ct QAC/ hexanes) . LCVMB 30 =
6_]§.igi§ -BOO) -, : R, 25)-1-azido-1-f3 :
10 Toa soluisonpidlcHyqreHripd riseppbylShmetiolybbhdchs (Bxanpleapy1.6 2s, 3.88 mmol) in THF
at -78°C, WBUNDIV2Gm, 16,65 fné ' Wohse2ryd Lt byl "
30 min, TRLO amg%glggng To a g;gfﬁ ?J??{%}Hdgggfoéﬁmpgrﬁeﬂqmﬁm Yas stirred at -78°C for
. E}T'%{,z?g?qri@ P g 26[63umel) ey added) The suketonyway fiee stkdd-dt - TRC for 3
h. The reagtibvy ved duehcied fat {78°C with saturated i i i
to room S QRLQRY by 2! - et hOXiXE:- 4§ag? U7 T uor onet (ﬁhl rsdgia%%tgﬁw}ftﬁr-eyvﬁs warmed
: et ﬁy'f[?'c AP saiE Wasgtractyd with ediyhagetigt (3 % 9 @i} Theiz@tbin¢dethyl
15 acetate layery wove svashielowitiThte RO idd) oveTdo@ing §0fat O Thi&S: ShipbRdy &l obtained as

- for 1.hour and 82 WD 20116/ 014357
e EARCHRE EME T RoghfElion 26 sigelmer docmponionof o
) O 176 - s Oield d BD w62 (d1.J N IRS@HE, (B 5165 Xbr s, 2H), 3.92
s, 3H), 3.80@n! 1 O4f$). Phase was re-extracted with CH02 (25
%38 r nﬁ?.f}?ﬁqu?’gg@c extracts were conbi ned, washed wth
brine (20 nL), dried over Na2SO4, filtered, and
20 concentrated. PurificatgsoOpf gtAae residue by flash
chr omat ogr aphy with 15% Et OAc]/:'hexanes af forded (1R
2S)-1-azido-1-[3,5-bis(tr ilf | uor onet hyl ) phenyl ] -
N-{[5" -isopropyl -2'-nethoy (tgi fluoronmet hyl) bi
phenyl - 2-yl ] met hyl } pr opan- Rf =0. 45 (15%
Et OAc/ hexanes). LCMB = °% . Step F:
(1R 25)-1-[3,5-bis(tri promet hvl ) henyl ] - N7-{
(trifluoroneth
ane-1, 2-dianrine To a

I'1') bi phenyl - 2-vl | met hvlgpr
solution of (1R
2S)-1-azido-1-[3,5-bis(tr®
i.sopropyl -2'-netlioxy-4- (tr
phenyl - 2-yl ] met hyl ) pr opan- 2- cFl7.8 nmg, 0.0288
mmol) in THE (3 nL) was

Fal

{45,5R)-5-[3,5-bis(trifluoromethylphenyl]-3-[( 4-chloro-4'fluoro-5 “-isopropyl-2'-methoxybiphenyl-2-
25  yDmethyll-4-methvyl-1.3-oxazolidin-2-one
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added Pt02 (12 ng, 0.053 nmol). The reaction was

‘,p(l)%,g%] nx}jer hydr ogen bal | oon at nosphere and stirred
roomterrperature for 3 h. The catal yst was rremoyedos/o23s46

by filtration and the filtrate was concentrated. The

resi due was put through a short plug of silica ge

wth 0-10% McOH CH2Cl 2 to give

(1R 2S)-1-[3, 5- bls(trlfluoronethyl)phenyl] N2- {

-|SOoropyI nethoxy 4- (trlfluoronethyl)blphenyl
Y hizamg ne. LCVS = 619.2 (M1)'

A nnxtﬁitee)}ﬁ 2@:011604Rc51 o‘tﬂhiel?’e é d?)' gs 55 hlnloponas®s by | )Iqhﬁm%oi) and catalytic
amotj:%(% AIP?IO g ng% tﬁ&ﬂi()hmnﬁlﬁ Q@/qnl) Fuagy pirregapdsrrefluxing conditions for 4 h. TLC
(EtOActheganeet 5:0§) shoivebaodtih s nﬁreﬁﬁleTl& SR {vﬁ’snﬁlféfr an filtrate was
concentrhtRi. %’ﬁ!& Eie 1:03 %SOH% S%\E (r)llytzfnlmlil as a tltljc“é;cl)hcfD afte? as]h jgllzumi[ttling EtOAc:hexane =

5:95 aS(‘“é‘-‘rW‘F U #\%\4&@9 DY 5 2.59 (4, det Y HypEnTavad L) 2 siiiang), 7.18

(dd, J:lgwg,g(ﬁlqplp%gq,ﬁ(p(w 5 mol) in CH2C12 (2 nL) was
’C an PEA (14 1tL, 0.081 mmmol) was added

AL 8ol ipheipy gy (2- oG 6 5Thlorohienty))-4-Tieyi-1.3-oxazolidin-
2-cne reaction vvas stlrred at OC for 30 min and then dil uted

The reaction was washed -w th
Toa soill\ﬁl%m O’E@ggﬁha&% %T@“ﬂﬁ?}nﬂﬁ'ﬁa PhgnyHe- -patbylrd.3-oxaeplédin-2-one (0.050 g,
0.16 munelymHF (layR nt asNa ('Ed nRVe19 mi¥eE 80%) whi Md@& @113118 nﬂﬂgle was stirred at
° ri reS|due
0°C for g@ ?gl?rrgh% 8?5 g%n)}és lﬁmil h %{% éﬁg%o bw:fs(ﬂdggcg The whole mixture
was Stlfg’g‘ﬁt g§fonl P@ﬂ@')gbnw@tto rcfohnmmpasmhiwbx) Phemy rkackioh was quenched with
mrrofid

sattluzate§ o ug{ %’%tdﬁ ﬂlgﬁgﬁgééﬁas raftfd w%th etlh?r] %etﬁ@t(ﬁf}l 15 ALYy I combined
ethyl acptate;layers were waﬁed wilh bpine et o@rchdiemaniay.. ThelftMBompound was
obtainedsafeer prepiiatiye TLC phmléﬁmlcglﬂm@@.@xa Z,2; 9&! ﬁ@énﬁf&”ﬁfx RMR (CDCl3
500 7% t(% %3921 A %fg} 3.84- 4.94 (m 4H), ,

M'I—% g g 6ﬁ2 A2 H),27 & fiF Sz, LH), 17843]((1,215. RHAG M), 7.23 (dd, J =
8.5, 2.5 Blz2IH)05.42(d, = Bz, ENARLE, 7516018390, 8@@16601%@32 1H), 4.11 (m,

150, 0.88%d/ / 546 MeO / FBC N S QO
£ % 4R§9%§ : bls(trlfluororrethyl)phenyl] 2-1
Step C. {48.5R)-§d 3.5 chisftriforomethyti pend}-3tI(4-EHl 66 4OfTRdB-5-KogrBhpheny |

methox 11 h¥h l_, 1 étﬂﬂﬁ_ﬁﬁ{hl}ﬂ 3]bxazo?1d1%t},_ (%gl azol i dine
A mixture o (4S SR) 5- [3 S5-bis(trifluoromethyl)phenyl]-3- ~(2-bromo-5-chlorobenzyl)-4-methyl-1,3-

- oxazolidin-2-one (44 mg, 0.085 mmol), (4-fluoro-5-isopropyl-2-methoxyphenyt)boronic acid (Example

78, 23 mg, 0.11 mmol), potassinm carbonate (25 mg, 0.18 mmol) and catalytic amount of PAOAc in a 4:1
mixture of acetone/water was heated to reflux for 1 h. Acetone was removed and water was added. The
organic was extracted with methylene chloride (3 x 15 ml). The combined methylene chloride layers
were washed with brine and dried over sodium sulfate. The title compound was obtained as a solid after
preparative reverse phase HPLC. 1 NMR (CDCl3, 500 MHz) a 1:1 mixture of rotamer §7.90 (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=8.0Hz, v H),544 (d, J = 8.0 Hz, 2 H), 4.85 (d,J = 10.0 Hz, % H), 4.82.(d, J = 10.0Hz, ¥
H). 4.03 (d, J = 16.0 Hz, % H), 3.84 (m, 1172 H), 3.80 (s, 3H), 3.20 (in, 1H), 120(m 6H},056 (d,J =
6.5 Hz, 3/2 H), 038 (cl J=6.5H, 3/2H) LC-MS (M+1): 604.3, 4.61 min.

EXAMPLE 80
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5 A glass reaction tube was charged wth

w bd8s@dp)351-[ 3, 5-bi s(trifluoroi nethyl)phenyl]-
[5' - sopr opy| -2 PCT/US2005/023546
met hoxy-4- (trifluoronethyl)bi phenyl -2-yl ] et hyl ) propan
e-1,2-diamne (15.9 ng, 0.0269 mol ), sulfam de (4
ng, 0.0403 nnnol), and pyridine (600 L). The tube was
flushed with N2, sealed, and heated at 120C for 2 h.
The reaction was then cooled to roomtenperature,
diluted with Et OAc (40 aftd washed with H2O, I N
HCl, and brine (10 HILL The organic | ayer was
dried over Na2SO4, d S . Wghconcentrat ed.
Purification of the residue by fl chr omat ogr aphy
with 25% Et OAC/ hexanes af f or e a'\e

-yI ] met hyl } - 3-net hyl -1, 2, 5-
- 1:@3@ Rf= 0.27 (25%

o a solutiq iR g,gtggl}noromnbergggtrge (EVAYPEEIZHNYRn CEBD6,(3G04L) at -78
°C was adizy schition Rif HORBT.Sn QH§(§1§810 Hﬁ@ :l:)vgr 0} n()%l 7%13(&'0 mtilﬁ)fmmed The

4
reaction v% %’ lﬂ'&&d;ﬁ Oé(ltn Alé 'a_gci]' 2101*@?%%:11@ AQH)alutlpg wExXAddet Erop@ise over 30
minutes. @h¢ refctio va pbiredinde 200 18D DNQqﬁﬁﬂBYilCi AR YRR %ﬁ({]stmed 1 hour.
TLC allalﬁtxsqulicahot%s%n Fl?ezsft lﬁ%sgnt an ?@lﬁ%ﬂe e Ié_{‘ﬁ 3 éaggﬁéls ?v!gq g{@e@ and the
reaction spgedsovigrpighy. TopinerwEs (B predent I:q/tTI_OIhna@ms&ﬁH 2o o, 2§ acﬁxeéusl\ﬂCl was
added and\BMBBurt & THRrs. TR ia ? MR) se%zﬁ?tfzg %cgt?lgﬁwegu%yer j;)a% extracted

1 oth V\ﬁ% %lrred at 0C and
with etheryLhe ptheraxiracts ware (@g@ﬁ@ﬁe@smdtwut}ghmm atigtovammhgdtend MgSO,, filtered

and conceattdted. i THR pSetudt wwbun-ﬁa@ anh@ar T%Z%gwﬁ@ eg?ﬁ'} %Iﬁ %ge\g%l\ﬁ% 5‘

hexanes 6HyLosg&11€£? itr%aé—ﬁgﬁuormqﬁy]@bqnp@d@m@e ahd wghﬁtemp@d FHNMRI(500 MHz,

CDCl3): Ss,my Q04s.d H)h 2 €seb1ii) fmmgd ai:a: BIh,OiH)V\IaSB o, a-nEd 7592 am OI |

Step B: 53{; ]8&01‘5@ : hexane = 2: '8 as t

C 5 550093546 Step B:
To a 0°C splufipy of @2 k of g@wﬂoemenﬂhmémaaylb&mmm&@ﬁ. 3TQ1ar SR wa9£hded 0.13

L of nitBheade2mbd HOE Gl frﬁ SRRAS ﬁ{ﬂkg@g The %H‘%{ﬁ.@f»{ag gln%tf at £iC for 3 h,

(
and then ne@rahﬁg%,y 3@1“@5 of.1 @501”43 Q]Blihlﬂla)]umd sdlttici dTYA EVHN TIR mixture was
partitioned ¥etvoedn O mI46¢ @at%'d)lo n‘ﬁ’.%ﬁitégg Q“he T?ueepgso}l?hglée \gg]%extrﬁ%d with2x 5

omte

. of R 1hE Gorme Pl e B R e 7o YIS 04, and
concentratpd. )The\md\&d)vwldﬁdﬁomai 4 mﬁﬂﬂh@bﬁ-ﬁﬁd%vfﬁi%(P%g%mqﬁéguF ?Omlhc acid was
added. Ap@pq%métel (2 np@? é%ém e os? L ‘rl’esd a?a Gl TR

s PeXglirbslumy wos alrled ped i mistird wasiivehed with H2,
and stlrred(@m@laa,l-ﬂawooﬂvfdr)l hS The 28xtide, wa% fifteRedQnddéeh Q—{Sgd ofFCeﬁ% washing with
MeOH, anﬁ @l{i filthiie §rae r% rﬁra‘fgd‘ ﬂH)rémd%e was garuhoﬁ]ed bet3wee% 10 m|_L|Z of 10% aqueous |
NH40H an og Ac The aqueous phase was extracted with 2 x 10 mL of EtOAc. The
combined organics were washed with 10 mL of brine, dried over N a2504, and concentrated. The
residue was dissolved in 2 mL of CH2Clg. 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 NapS04, and

concentrated. The residue was purified by flash chromatography on a Biotage Horizon, 258 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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17.0 Hz, 2H), 3.82 (s, 3H), 218(3 3H). 3 Alternate

ke 2-fluoro-I|-isoPi'onenyl-4-nmethoxybenzene

“&?H%ﬁn%&aﬁaof sodi um bi s(trimethyl silyl)-am dePCI/u@mmosw23s16

in tetrahydrofuran (714ml, 0.714nm) was added to a
suspensi on of nethyltriphenyl phosphonum brom de (255g,
0.714m in THE (2.50L) cooled with an ice bath. The
resultant yell ow col ored suspension was stirred for
30m nutes at ice bath tenperature and then cooled to

100% mfge? 8CCVAcpoivide thi titk ddnmpanRt. AV ERoKYACESD Bﬁtean aneny( 1AGeMR (500
r
MHz, COCP5.00 fu, Tk %@ﬁ”?—)%&ﬁ ?@dﬁ%eac? 128, f‘@%o (4d,7~7 Hiz, 9 Hiz

stirred at -78C for’ i'on ni ure
1H), 5.0515, 6\ 1Hd 4T £ He oloFHLY, 83p tdal=T Bz, § By, 18he hour ,
guenched with acetic acid (-'SOr) where col or change
was observed fromyellow to off white and stirred for
30 minutes (pH 7)(slightEXxAMPREBIN noted). The mixture
was concentrated to a slush, diluted with 7:2
hexane: et hyl acetate, andwmsas _allowed to sit
overnight. Solids were renov filtration and the
filtrate was concentrat eqg T4 gpw oil. The title
conpound was obt ai ned _af ash'0 colunn using 9:1
hexane: ethyl as the eltiant . P
1-fl uoro-4-iodo-2-iso ropyl -
§0I%L;ontof the.

To a soldticD®F G5 mghfSJ[S rrnfqirc)pyw ﬂ\@&iy 4(%%11&&:;1&@38)%1&}@23@%11?4  Bxazolidin-2-

RS AT o U
acetone frjdyl. ﬁlmé Qﬁl&-@teﬁ Mlas edded cb.5rrogighpaliediirh Gcetabfl ETHd tixtidé @asiRSted to reflux

and surrEJ‘ﬁQh@%qu)graE e rq ) E%&E(%l 8\%15 1%'11%0\_)2% %yir%#%g%eapﬁﬁh :ﬁglthe residue was
diluted V(lgfglq];pg. of WC qﬁd)@pmﬂeoﬂmgers tThp reowst phagromasteg peedavitly B mL of

EtOAc. flhe c&nhnd:ﬂ’lirg:im:ctsh&r@ Qashed With 30 kit 4 BRnd AFiRIBvdriNgDE04, and
mxture was filtered and the filtrate was

- The
°°"°e“‘%f8ﬂc L ?&H‘é‘f‘dwawﬁﬁﬂ by Qa%mhm@ﬁﬂgrmhx on b Bigtrgsdicaizon 25S column,
cluting WitlasaV a6 10%0 Ei().k@@d Bekdrta Tfolf6wdd 5320 e by &%ﬁéﬁ &r Ef{%dm‘ﬁexanes from 10

to 100%33%% cgp}‘o‘élﬁx g fulg campoigd ﬁéﬁa%#&% a6 E’ewflad e Ao PRAMBLE 49.
, 390(s 31-1), 3.18 (in, 1H), 1.28 (m 6H).

roiB LT P SHAELERR B omentpes rdin Tobled e pepara

Table 3

MeQ O

EXAMPLE R LC/MS Data
(M+1)
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10 To a solution of

\Naz&mn@tﬁ74 i odo- 2-i sopropyl - 5- met hoxybenzene (
77, 2.61 g, 8.88 nntol) in THE at -78C, n- BuLPCT/ig%NOZ-NG
nil, 10.65 nmol, 2.5 M was addeddropw se. The
sol ution was stirred at -78C for 30 mn. Tri met hyl
borate (2.98 m, 26.6 mmol) was added. The sol ution
was then stirred at -78C for 3 h. The reaction was
guenghed—at—-78C w4 ! d ¢ ni um chl orjde an
the m xture was war lenperature. The
organi c was extracted w t\ acetate (3 x 50 nil}.
The conbi ned ethyl 5 aceta | ayers \er e vi¥8Hed wit h
brine and dried ove sodlu#ﬁfulfate he title
comppund was obtaingd as a solid puré enough for nekt
st epl” FUrther purificati —th—st-Hecq—gel—eaused
decolposi ti on of prpductf (CDC13, 500 MHz) 6
7.74 (d, 3 = 10.0 Hy, 1P\ & 62 (d, J|= 12.5 Hz, 1H)
5.65 (br s$32H), 3.p2 s , 3H, 3.20 (m 1H), 1.22
(in,| 6H). 20 EXAMPLE 7% O/ F c .O-N O 50#3 F3C
(4S.5R)-5-13. 5-bi s(frifl uosmmet hvl ) ohenvl | -3-f (4-chl pr
0-4' fluoro 5 1so |opyl t*-netqhgyoi;henyi 225
yl ) net hyl | - 4- met hyl } 13- dxazop+ 2-ome 86 WO
2006/11143%% PCT/ UY 2111 112 3 5 4¢ Step A
1- brlono- 2- £'br ononet hvly,=4- chl or obenzepe A ni xture of
2- brjono- 5-chl oro-t o] ue g (2.00 g, 9.7% wnoﬁf?lNBS
(2.08.g, 11.7 nnol)| and cadPytic ampunt of AIBN in

carbon tetrachloride (50 m stirted under
refljuxi ng conditiong f 4 LC (E{QAc: hexane =
5:95) show®d no staftin terial . The m xture was

filtlered and the fi]Jtrate awmd 5 conceftrategd,,The
titlle conpound was jobtained as a whit¢ solid after
f| agh—eobumm—usi-ngEtOAchexane = 5:95 as the

el utle. I H NI\/R(CDC13, 5 ) {7.53 (d, J = 9.0
Hz, 1H) . 7>—§167 =2. \Hz,/ 1 7.18| (dd, J = 8.5,
2.5 460 (s, 2 Step'B. (45, 5R)-5-[3
5-b|s(tr|fluoronethvl)pﬁ@dvﬂhmaﬁ(z brpno 4842

5-chl orobenzyl )4 nmethyl 1 3 oxazolidifp 2-one

| T\

ent A, diast B 484.2

S 7

M
o N\ /
ent B, diast A 4842

[ v—

80 \__/

ent B, dias_t B 4842

2l

EXAMPLE 9¢

90



A

O To a solution of

““ﬁiﬂ g 2-[3,5-bis(trifluorotnethyl)
9 HW 3% et hyl - 1, 3- oxazol i di n-2-one (0. 050 g.prCTRISEGIS23516
mmol) in THE (1 mM) 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
nrnol) was added. The whole m xture was stirred at 0C
for 1 h and warned to roomtenperature for 4 h. The
reacti on was quenched wt atlur at ed anmoni um
chloride. The organic wa ract ed wth ethyl acetate
(3 x 15 m). The con‘gi, acetate |ayers were
washed with brine an i um sul fate. The
title conpound was obtained af@ preparative
TLC. purification using EtOAc: hexan® = 2:8 as the
elute. 111 NI\/R(CDCIS 500 MHz) S 7.92 (s, 1H), 7.82
: ) 7.43 (d, J = 2.5
e H), 5.77 (d, J =
Followigg e P@CCdllH‘) dedcridgd @IdEXMLJﬂOQH&BSmé—IH}IOCIﬂEI%GO £9.of Q-lodo—S-

(tnﬂuoralébetgylﬁ'ﬂénzaidur}d& gé% 025g }?%H d%sue% pg‘od’uct whlcg was separated into the cis
and trang dﬁi;tgr(s?rpq,rp ]Jjuﬂ@s@ qwqu)@mm Blidtag8 Hofidor; B t@lurhh, hhtin@fn@th 1 CV of

10% EtGAc in9RRmeN Ydllodved by a llnea dient of Ey
met hoxybi pheny! - 2701 ) ety 1 4- et Ayl i diem b o d e sver 10 CV.

one A m xture of -
trans-5- [@4&1(5R§tnﬂuc[r3m&hﬁlmﬂfeh§1ﬂ-ﬁlnkéﬂ{ﬁiﬁl@fo&ﬁz\blhhﬂtﬁ&ﬁél Mass ?g lﬁ] MR 372.1
o+1). 1B mkgm%ﬁzy@cé) "8E Y o sz, PR (S 101 5100 T 950 I=2Hz,

ny,
-8 Hz, 1H)46 16 (soHd, 539 ¢ Jr-0 ] 112 Bre6 ligx e AV BONED] CoRE F6 Hz, 3H).

(Exan'pl e 78, 23 ng, 0.11 nmol ), potassium carbonate
. n@_ 18 mmol ) and catal ytic anobunt of PdQAc in a
cis-5-{2; APC‘P"S ifioraruntiy phernsdid-oudyivhl-exazobidin heat AdadsapéctinUEST) 372.1

(V+1). TLHINMR [{S00MHE CTRCIARSS 7.9 @V RS Iﬁnﬂ{)’\@tég f(bﬂfm did_’%gdd TDPS Hz, § Hz,

| extracted with nethylene chlorid
- 1H), 6. zﬁ@ ?ﬁ#ﬁg‘gﬁigﬁé ﬁ’édl%ﬁﬂg:(%é— %H%é’rﬂudﬂ)@%lréi J=We1ﬁze 3H)

washed with brine and dried over sodiumsul fate. The
title conmpound was obtained as a solid after
preparative reverse phasgBlE 9 H NVR (CDC13, 500
WMHz) a 1:1 m xture of rotamer 87.90 (s, 1H), 7.73 (s,
- 2H), 7.49 (m "11Tj, 7.40 MeQ 7.20 (m 1H), 7.00
(m 110, 6.68 (dd, J = 11D, ;0
5.63(d, J=8.0Hz,1/2 .
H) 5.44(d, J=8. OHz, J/ 2H)
Hz, ~/ 2H) , 482(dJ10:@ , \/% 403(d J =16.0
Hz, 1/2 H. 3.84 (m °11/2 H)/ﬁ O(s. 3H), 3.20 (m
1H), 1.20 (m 6H), 0.56 (d, 65Hz, 3/2 H, 0.38
(d, J =6.5H, 3/2 H. LCM (M 604.3, 4.61 mn.
EXAMPLE 80 15 87 WD 2006/ 074357 PCT/ US2005/ 023546
trans=5>-{F-J6opropyH2 @nethoxy-4-(trifluoromethyhbiphenyl-2-yl]-4-methyl-1.3-oxazolidin-2-one

{racemic)
To a solution of 0.036 g of trans-5-[2-iodo-5 ~(trifluoromethyl)phenylj-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

| acg:tone 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 bnne dried over NapS0y4, and
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10

15 .

20

O 5[2-io0do-5-(trifluoronethyl)phenyll-1.3-o0xazo
wodhindsane Step A '
~2-iodo-S-(trifluoronethvl)benzal dehyde To a soPGT{U§AN05/023546
of 2-iodo-5-(trifluoronethyl)benzonitrile (EXAVPLE 2,
42 g) in CH2CI2 (300 nL) at -78 5 C was added a
solution of DIBAL in CH2Cl2 (175 nmi, 1M over 30
m nutes. A precipitate formed. The reaction was
I 0C. . An itional 25 rL, of the DI BAL
°°“f’e““\§%|d5??eo}ﬁ%%%%waso*a‘é@gg Py &ﬂqu@rfa%?g%y OR Rifttegs; Hopizen, 258 column,
eluting E@Ebgg;f 10%@d:tpsu rilelieﬂagésofoﬁe(i)edmy ‘ﬂr}]{leaﬂg@&léhﬁ oﬁﬂ@i&c in hexanes from 10
00%%H | : [ Stirr 1 hour. anal ysi ]
oo b R e pbahit o i) o Al fho o i
are Aonby ] PSERTSOULIRBRISMARIEE. ENMR(500 Mk CHELIBL S 7.80.07.78 (s, 1H), 7.64, 7.63
d, T-8 19 @HN 78R Y4, ILmisng, S§4 b S S| Sy,an
292 d ioqil;rjmg) gl\%qagueou\sfﬁil&%j\i\g?s ?%??£%ﬁ3§5%§§@ ifjugré[z 1?1), 6.93,
92 L5 5% LD 5-§loerBs (5. THY 3 1y 649 (dadr THe d Ry BTE 73104, 3.51), 3.49 (m, 0.5H)
289@mamDﬂMMQnLGMRKMHQQWOQ&U&ngﬁgg%yAth et her. The et her

*

with brine, dried over

~anhydrous MgSO™4, filtered and concentrated. The
product was purified by BiAMeBEGEl chromat ography
eluting with 95:5 hexanes/EtOAc to give
2-1odo-S-(trifluoronethyl)bhenzal dehyde as a white
solid. 1H NWR (500 MHz, 358 10.00 (s, 1H), 8.12
(s, 113), 8.11 (d, J=8 Hz .53 (dd, J=2 Hz, 8
Hz, 111). 15 Step B
5-12-io0do-5-(ttifluorong %Syl] 1 3-oxazolidin one

extracts were conbi ned, washe

At
ok

2-iodo-5-(trif|uoronethyl)benvafé%ﬂ?de in 3 nm of EtOH
was added 0.13 nL of nitronethgne, then 0.28 nL of a

2.5 N solution of NaOH The m xture was stirred at 0C

for 3 h, and then neutralized by addition of 2.1 nL

racemichartitioned b of water and 10 nL o
‘he aqueous phase was extracted with 2 x 5 20 nL of

Followingtiygroceqyie dessaibechindEoAMREOS, iter ofaine -5~ 10 i of -

trifluord Mt HyBphehly 1] A0mAURIL 1, trated. The

(};’; U‘;rg : gz;a’gpel 1) C}i _Sgoll %lggéigédlﬁa%e 8%9%%&’6 6{%8 .pgocpﬂft. ol\dass spectrom

(BSD 3944k 5§u WTRBR siepnle agzdoyblggh Becawsd 96 iropaomeris ek NWIRR (GO0 MHz,

CDCI3):y-89f 7.88 Raildy 76564 (& DT Yz \wan, ‘Beadoand -she, Eii?slh%%i, J=8.5 Hz,
al.

flus j : nd_stirred under an H2 oon

1), 6-"%@?@&?&%@9%&@9 I8 % LB: 3-B3.0utH(s:al EDad69f5.61 (d, J~8 Hz,
1H), 3.7061 1.818), 388S1H0n(g, AHD.13.32MObl6HR kst e 1, 111233 61819.89, 0.71 (d, J=6.5
Hz, 3E).concentrated. The residue was partitioned between 10

m.. of 10% aqueous 25 NHAOH and 20 niL of EtQAc. The

aqueous phase was extracted with 2 x 10 nL of Et CAc.

‘The conbi ned organics d with 10 nL of

brine, dried over hbzscggﬁgﬂgﬁigﬁcentrated. The

resi due was dissolved in 2 rd. of CH2Cl2. To the

solution was added 0.114 nL of diisopropylethylam ne,

then 0.065 g of triphosgene. The mi xture was stirred

at 0OC for 30 min, then diluted with 10 nm., of EtOAc

and 10 nL of saturated NaHCO3. The aqueous phase was

extracted wth 2 30 x 10 nL of EtOAc. The conbi ned

organics were washed with 10 nL of brine, dried over

Na2SO>4, and

92



concentrated. The residue was purified by flash
$ onato aphy on a Biotage Horizon, 25S col um,
a?'i(’ﬁ@‘ fth 1 CV of 4% EtOAC in hexanes, f ol | awetyyose23ass
~a linear gradient of EtOAc in hexanes from4 to 838 WO
2006/ 01- 4357 PCT/ US200S/ 023i 46 100% over 10 CV to
provide the title conmpound. Mass spectrum (ESI) 350.0

(M+1l). IH NWR (500 MHz, CDC13): S 8.00 (d, J=8 Hz,
1H, 7.74 (br s, IH), 7.33 (br d, J=8 Hz, IH), 5.80
(dd, J=7 Hz, 9 Hz 11-1), 55 50 (br, IH), 4.28 (t,
J=9 Hz, 1.5H), 3.36 (dd, 9 Hz, IH. EXAMPLE
81 MO/ F3CI / NH '

5-f5' -isopropyl -2' - met hoky-4; (ti flluor omet hyl ) bi phenyl
2 yll 1 3- oxazolldlnf?Cone Tofa sabution of 65 ing of
5-[5' -isopropyl-2'-nethoxy-4_g+i fl uoronet hyl) bi phenyl
-2-yl]-1, 8- OvaO|IdIn 2- one, 45y ng of
(5-isopropyl - 2- met hoxyphenyl onic acid, and 66 ny
of potassium carbonate i Fe f acetone and 1.5 nL
of water was added ca. 5 ngy pal | adi um acetate. The

m xture was heated to reflux ape, stirred at this
tenperature for 1.5 h. Acetone was renoved by rotary
-%9oorat|on and the residue was diluted with 10 ni-

PR pethydlbggzyl hmeth Tpnasehyigtiphenyl-2-y11-4-

nmﬂwlekaa&h&ﬂ&%&k%m&ﬁmﬁL;of ‘EtCﬁc The‘conblned or gani cs
nL of brine, dried over Na2SO4,

To a 08 R e o e “Frboprsy ey priritibpoethyDbiphebil-2-yl1-4-
methyl- b,ﬂmmlldgﬁaqnhyn DmI.a:fE)MF&&S addRf | IS% Shimn® c!iﬁHEnThe I xture was
E. e

| of 1OW anes,
d
stirre 1% Il ﬁg%PW gtérrg%:}atl%}/ quWﬂ@emtybbrf was -

added. 'Jawxw N1 stmecb@\@mxgm at mllitbmbe&atﬂﬁnmlétllmd}tedspﬂﬁ 10 AL of EtOAc and 10
T A S O bl B 1 reegore
VR of beng dged %@S@@)@am ®Rucadirpted The residue

- was purified by ﬂash chromatography on a Blotage Horizon, 258 columm, 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 to
provide the title compound. Meass spectrum (ESI) 620.2 (M+1). 1H NMR signals are doubled because of
airopoisomerism. "H NMR (500 MHz, CDCl3): & 7.53-7.80 (i, 5H), 7.33 (d, J=8 Hz, 1H), 7.21-7.29 (m,
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, 4.74
(d, I=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).

EXAMPLE 94

F:C
CF,
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EXAMPLE R LC/MS Data (Mtl) 89 WO 2006/ 0143gc7)4p1 t
1U2351Cr F 82 488.1 ent A 83 Cl . en .
W&IA%%N%]KE% 1 ent A85 0 ent A 476.2 86 0 cRET/NS2005/023546
diast A 484.2 87 ent A diast B 484.2 88 0 ent B,
diast A 484.2 89 ent B, diast B 484.2 EXAMPLE 90 90
WO 2006/ 014357 PCT/ US211115/0 23 5 4 6 F3C NH

cis-3-f3.5-bis( triﬂuoromethyDbenzvl]—S—[5‘—isonropv}~2'—methoxv-4-( trifluoromethyDbiphenyl-2-vl-4-
methyl-1.3-oxazolidin-2-one (racemic)

Following the procedure described in EXAMPLE 93, 40 mg of cis-5-[5"-isopropyl-2'-methoxy-4-

3 (uifluoromethyl)biphenyl-2-yl]-4-methyl-1,3-oxazolidin-2-one and 42 mg of 3,5-
bis(triflucromethyl)benzyl bromide gave the title compound. Mass spectrum (EST) 620.2 (M+1). IH
NMR signals are doubled because of atropoisomerism. 1H NMR (500 MHz, CDCI3): 6 7.82-7.94 (m,
2H), 7.62-7.74 (m, 3H), 7.39, 7.37 (d, J-8 Hz, 15D, 7.25, 7.17 (br d, J=8.5 Hz, 1H), 7.00, 6.78 (s, 1H),
6.87, 6.84 (d, J= 8.5 Hz, IH), 5.59, 5.56 (d, J=4.5 Hz, 1H), 4.96 (d, J=16 Hz, 1H), 4.22, 4.11 (d, I—-16Hz

10 1H), 3.76 (s, 2H), 3.58 (s, 1H), 3.40 (m, 0.4H), 2.85- -3.00 (m, 1H), 2.78 (m, 0.5H), 1.23 (d, J=7 Hz, 3H),
1.06 (m, 3H) 0.88, 0.69 (d, J=6.5 Hz, 3H).

EXAMPLE 95
15
D
F3C \\i NH |
O\
O
QR,SR)-5-[2-iod0-5-Ltriﬂuoromethvl)vhenvl]4—methvl—l,3-0xazolidin—2-one
Step A: (4.5)-4-benzyl-3-{(2R,35)-3-hydroxy-3- [2-10do-5-(triftuoromethyl)phenyl]-2-
methylpropanoyl }-1,3-oxazolidin-2-one

20

Ph

FsC , N\(
: O

A mixture of 1.8 gof 5'—isopropyl~2'-methoxy-4—(triﬂuoromethyl)biphenyl—2—carba1dehyde (EXAMPLE
80, Step A), 1.16 g of _(4S)-4—benzy1—3-propionyl—1,3—0xazolidin-2~one, 0.048 g of magnesium chloride,
25 140 mL of triethylamine, and 0.91 mL of chlorotrimethylsilane in 10 mL of EtOAc was stirred at r.¢. for
24 h, then filtered through a 10 x 10 cm plug of silica gel, eluting with 400 mL of EtpO. 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 yeliow oil. The residue ‘was purified by flash
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0-0
“E)%}( odo- 5- (trifluoronethyl)phenyll -4-nethyl 13- oxazol
fP%H%‘FoIIOMAng the procedure described in BXAWRbEws/023516
80 and using nitroethane, 0.2 g of 2-io0do-5 5
(trifluoronethyl)benzal dehyde provided 0.102 g of the
desired product, which was separated into the cis and
trans di astereoners by flash chromatography Bi ot age
Hori zon, 25S columm, eluting with 1 CV of 10% Et QAc
chromatpgy abie)'mméﬁmagwﬂbm«mdﬁﬁayommh Idh&ﬂ:g v@ﬂﬁdi(ﬁﬂbf W% EeOf€ in Hxanes to

pmwdeh@ﬁ Qm)fcff%@t %Qn 7o el i (VORI NMR (500 Mz,
T A O D e
5.18 (ddltid\g\/ﬁz G50@;, i3, 4%;1%13 4%6% %% 6%, Hzl‘fglﬁi’lﬂ% 17 (¢ J-ﬁi}éHz 1),

4 11(dd “3%115%%93(98 (d, J=5 Heyy 1 )1i|}9 (d9, Irg Hadd3-5 Je, sﬂmswdsJ 9.5 Hz,
135sz—le) 18 (d, =021, 8H).)=6 Hz, 3H).
ci s-5-[2-iodo- 5- (trlfluoronethyl)phenyl] 4- nethyl-l 3-
oxazol i di n-2-one: Mass spectrum (ESI) 372.1 (Mm+l). 1H
Step B: ((R5E5O2Npio-SEDUI By omSthy] g nyi]-4-dmehyiHa, 3-bkhzolidineD-ohbr
s, 11- 1) 7.33 (dd J=1.5 Hz, 8 Hz, 5 1H), 6.25 (s,
. 1H), 3.76 (dg, J= 8 Hz, 7 Hz,
Toa0 Cﬂgutme °54- 6% aof @Sﬂfqznzygab{ (2R SYANPLEX9S-[Mi@o-F@flypréethyphenyl]-

2—1nethy115r0}ﬁnoy1 -1 3—0xazohdm~"-one m 6 mL of 3:1 tetrah dro ran-water w s d 0.102 g of
hoxmn-%;y Tuoronet ;}% ﬁ £o
I

lithium l@/rc‘lmx:df lglﬁ S nﬂ.‘ ﬁwqﬁeyp Xnin Q. Sg&%&f 2dP% agueene solutign qEenperoxide.

The solugioh whs gimredfl ha 038, ag which point LC/MS analysm showed no startmg matenai AlS5

M solutigh QPS%HI%PI %lfitg EZjBO? L. gv%%gddﬁci{o lfbﬁaow sgll.rl)tlonnv\«llln]ch wasmfxen pourecf infoa
Sepafamf&sf%% prlpypeted itk Rexppmleph/ (52 offbecambinsd GHaCIDexdrcly were back-
extracted)fwtﬁ 20 88.0f3N wAEDQARAIE! dddechs Ma@in:2 TBE @&ﬁﬁﬁe@ﬂ}?e&s %ﬁs were

wat er was added ca. 2 ng of pall adi um ace
a"‘d‘ﬁ%ﬁt%]r)ém%l“ d padiettrcied pith# x Kl of BiQAsd e combised BtOAC extracts

were watledpathdDusleof teine ldrizd bverAbRBOR, Qmﬂ@&ncreﬁt[@é@ TR Yesiddk HaY dissolved in
v g ?ndE%ge residue was diluted wwth 10 nL of

10 L ofoRR5%. iafcr om0 T B O A Sdsthdgning were addd and

the mixte twas etired cwbﬂhighﬂ& 100°@fhen Eb%ﬁandﬂ%ﬁce%&ﬁ@ﬂ egk 1@§1m4%%unﬁed by

s eheBZERERARS: Molals ok, st cpiumb st Hib 3ol b BOAc i hexanes,
followeddyyreclinetr gradicht ol B Acdia iheltabes/fasm i mu%dvdayotjvaslpmwde 0.302 g (67%)

of the titloRIFBIATNR e&ﬁn?(fE@!l)Cg’@.g?M"% i Flli’ﬁnevgiﬁ% ‘i\@#{%l B892 (@ 3=8

eluting with 10% Et OQAc i n
‘Bz, 10),4 41 @54 - Siza dFd 320 Ad, BEDRE, § Hz,HéRambs(sf HHN539(d, 3_4 Hz lH) 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 mlL/min (tR=21.56 min for R,R; tR=18.00 min for S,S) showed

98% e.e.

EXAMPLE 96

95



10 .

15

20

to 100% over 10 CV to provide the title conpound. Mass
woepmeitisay (ESI) 394.2 (Mrl). 1H NWR signals are
- doubl ed because of atropoisormerism 1H NVR (50RFHHS2005/023546
CcbC13): S 7.80, 7.78 (s, 111), 7.64, 7.63 5 (d, J-8
Hz, 1H), 7.35 (d, J=7-5 Hz, 1H), 7.27, 7.26 (d, J-8 Hz
1H), 7.00, 6.95 (d, J=2.5 FE, 1H), 6.93, 6.92 (d,
J--8 Hz, 1H), 5.87, 5.81 (s, 1H), 5.16, 5.10 (d, J-5
Hz, 1H), 3.70-3.78 (m 3. SFD,I 49 (m 0.5H), 2.89
(m 111), 1.24 (in, 6H) , 0. 70 (d, J=6.5 Hz, 3H)
EXAMPLE 92 10 MeO F3 >- O N H
ci s-5- f5'-|sopropyh: (trifluoronethyl bi
henyl -2 yl1-4 nethy®1 3 oxaz Iigyﬁia-one racemc 15
Fol | owi ng the procedure descr4 i n EXAMPLE 91, 0.046
g of cis-5-[2-iodo-5- '

provi ded the desired pr@q$ Whgs spectrum (ESI)
394.2 (M+1l). 1H NWR signa
at ropoi sonerism 1H NMR (500
7.88 (s, 1H), 7.65, 7-64 (d, J-
(d, J-8 Hz, 1H), 7.26 (d, J=8.5 Hzt :
6.91, 6.89 (d, J-8 Hz, IH), 5.83,
L2502 PO pgmetiayl tbonzyH: S6i2-i0db-5-fuiflubtome RO dhyl] 3-mEbhy(-9 3-
oxazoliding2-ene ' "3 532370 (m 2H), 3.32 (in, 0.6H), 2.88 (m
1H), 1.23 (m 611), 0.89, 0.71 (d, J=6.5 Hz, 3H).

To a 0°C EolxMALJE 933ng &2{4)?\@?)2@421@&93%&%7%5@@)@%?1 lejit%ah{d%—ozgazolidin—zu
one in 1 n%, é‘f I§I\/JI<Jwas aﬁg%:d 20/ mg of sodinm hydride. The mixture was stirred 10 min at 0°C; then

¢ CDCI3): S 7.89,
5 Hz, 1H), 7.34, 7.32
& 6.98, 6.86

94 mg of 3,5-bis(trifluoromethyl)benzyl bromide was added. 'The mixture was stirred 10 min at 0°C, then
diluted with 10mL of EtOAc and 10 mL of water. The phases were separated and the aqueous phase was
extracted with 10 mL of EtOAc. The combined organic phases were washed with 10 mL of brine, dried

~over Na2S0y4, and concentrated. The residue was purified by flash chromatography on a Biotage

Horizon, 25M column, eluting with 1 CV of 2% FtOAc in hexanes, followed by a linear gradient of

. EtOAc in hexanes from 2 to 100% over 10 CV to provide 0.121 g {79%) of the title compound. Mass

spectrum (ESI) 598.1 (M+1). 1H NMR (500 MHz, CDCl3): & 8.00 (d, J=8.5 Hz, 1H), 7.77 (s, 1H), 7.58

(brs, 3H), 7.34 (dd, J=1.5 Hz, 8 Hz, 1H), 5.36 (d, =4 Hz, 1H), 4.89 (4, J=16 Hz, 1H), 4.31 (d, J=16 Hz,
1H), 4.48 (dq, J= 6 Hz, 4 Hz, 1H), 1.55 d, }=6.5 Hz, 3H).

FaC

CFa
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. mg of (

trans-3- 3 5- bis trifluorometh ] benz 1 -5- 5-iso ro

hox -4- trifluoroneth 1 bi ben 1-2- 1 -4-
“*j%W“ '% g OvaO|IdIn 2-one (racernic) 5 To a OCI/US2005/023546

qutlon of 30 ng of
trans-5-[5" -i sopropyl -2' -met hoxy-4-(trifluoromethyl)bi
phenyl - 2-yl]-4- nethyl-1, 3-oxazolidin-2-one in | nl-
of DMF was added 8 ng of sodium hydride. The m xture
was stirred 10 nun at roomtenperature, and then 32
ng of 3, 5- bls(trlfluoronethyl)benzyl brom de was

4R SR etbis Tﬂimaomﬁfetﬂ

R 0 ) A o) .
t er at f i : g
4-methyll X '20 e phases were separated and the aqueous

F0110w1pg1&&@rm@&xreddsﬁaﬁﬂeﬂEWAMP@ il 4P gl GRS 5'36 conbi ned

oF b 4
bis(tr gﬁﬁ%&‘éﬁbm nﬁ%fﬁg gtW‘zﬁ“@H’l“‘#W@P‘i’f‘é%ﬁ I&%‘Wo&é “Q¥aeqlidinegrone and 17
opropgt? mﬁh@«rmluanhbmhmc asid ga\BI 3@&@@ tl&eﬂl’tle&@ﬂpotﬁnﬁ B5%). Mass
rer T R B BB of st o o
MHz, C %9 ﬁf@%’% 5\92?1’ 233101 =% Havite? -2 é20 (m) BDCHMb6 7R, J=2.5 Hz,

1H), 6.9B6.86 GRRCE.5 WA (ﬁ«EﬁJ 5.16281 @l Mald g, ﬁﬁ)'\!\@ &Wﬂf@%m 425,421

e atropoi sonerism
@ 16“%0@3?%% %‘3%3%9?%6%%3%# aHy, 335 (g0 SHxg- 7F‘I22 981, 1H), 1.24 (m,
3H), 1.1%.(@13H), Q98,(d1 @, IHd)5 HZ 3Q6). 6. 76 (d, J=2.5 Hz, 1H),
6.91, 6.86 (d, J= 8.5 Hz, 0.413), 5.15, 5.10 (d, J=4.5
Hz, 1H), 4.80, 4.74 (d, J=16 Hz, IH), 4.25, 4.21 (d,
16 Hz, IH), 3.76 (s 2I—I)EX&/I¥BE(9$ 1H), 3.43 (m
0.411), 3.18 (m 2.77-2.98 (m 1H), 1.24 (m
3H), 1.16 (m BFD 0 78 “%ggl (d : :
EXAMPLE 94 .0 iO F3CO ‘
2006/ 014357 PCT/U82005/023546 - 3- [ 3, 5- bls(trlfll
or onet hyl ) benzyl | -5-[ 5" 3 ' et hoxy- 4
(ttifluoromethyl)biphe
met hyl - 1. 3- oxazol i gi,g €§ch Fol | owi ng t he
procedure described”in EXANPL 9 ~ng of
cis-5-[5" -isopropyl-2'-nmethoxy=4y 5
(trifluoromethyl) bi phenyl - 2- y]14 met hyl - 1, 3- oxazol i di n
-2-one and 42 fig of 3,5- bis(try¥fluoronethyl)benzyl

brom de gave the title ﬁoqoo Mass spectrum (ESI)
620.2 (M+l). IH

CF3

(4R,5R)-3-]3.5-bis( triﬂuoromethv])benivl] -5-{4'-fluoro-5"-isopropyl-2"-methoxy-4-

{ triﬂuororhethvl)biphenvl—z-vﬂ -4-methyl-1,3-oxazolidin-2-one

Following the procedure described in EXAMPLE §1, 38.5 mg of (4R,5R)-3-{3,5-
bis(trifluoromethyl)benzyl]-S-[2-iodo—5-(triﬂuoromethyl)phenyl]-4-methyl—1,3—oxazoliclin-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 spectrumn (EST) 638.3 (M+1). 'HNMR 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, J~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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NMR si gnal s are doubl ed because of atropoi sonerism

wo bboshVRs6500 MHz, CDCI3): S 7.82-7.94 (m 2H),

- 7.62-7.74 (m 3H), 7.39, 7.37 (d, J-8 Hz, 1H), PETAB2005/023546
7.17 (br d, J=8.5 Hz, 1H), 7.00, 6.78 (s, |H, 6.87,

6.84 (d, J= 8.5 Hz, 1H), 5.59, 5.56 (d, J=4.5 Hz, 1H),
4.96 (d, J=16 Hz, IH), 4.22, 4.11 (d, J=16 Hz, 10 IH),
3.76 (s, 2H), 3.58 (s, 1H), 3.40 (m 0.4H), 2.85-3.00

(in, IH), 2.78 (m 0.51% 1.23 (d, J=7 Hz, 3H), 1.06

(m 3H), 0.88, 0.69 (d, ®320E.EHPI 3H). EXAWPLE 95 15
F3CI '"~NH OO

(4R, SR)-5-[2-iodo-5-(trif rlret hyl ) phenyl | - 4- net hyl -
A

1 3-oxazolidin 2 one St (4S)- 4- benzyl - 3-{

(2R, 3S) - 3- hydr oxy-3-[2-]j - (thi fluoronethyl)phenyl]
-2- et hyl propanoyl F€1, 3=6xa2gl i diyps 2-one 20 Ph N
F3C OH O 0 A mixture of 1.89&

5'-isopropyl -2' - net hoxy-4-(trifTuoxonet hyl)bi phenyl - 2-
car bal dehyde (EXAMPLE 80, Step A)O1.16 g of

Sl 34 dllug thenihyimethyB1 Sxaagdlidgi-Boge one, 0. 048

Step A: @ROH- iI{r8 SR)-9) 2P 140 of .
C %h& gﬁ@éim ajgde g Iygfl%xhaz%f ‘J"gé %ofpgf‘}‘?’r?é‘?fﬁ’;wlmeaﬂ&zr n

P tpropa L3vezelidipreanent r.t. for 24 h, then

. filtered through a 10 x 10 cm plug of silica gel,

eluting with 400 nL of Et20 Thepgjltrate was -
concentrated, and 10 nL of MeOH was added along with 2

drops of trifluoroacetiv.aeld. T'\srsﬁlution was

stirred at r.t. for and -confentrated to a pale
yellow oil. The Eeg; ; if'N;%@flash 94 WO
2006/ 014357 PCTI 005/ 02 6 r onit ogr aphy' on a

Bi ot age Horizon, 65i columQHelging@®ith 15 CV of 10%
acetone in hexanes to provide 1.42 g (53% of the

-Followingtﬁk%e conpound, I\/Bsmtrum (ESI) 516.2 (M OH). 1H

rosgsyrgscribed iy T899 Step dy, 072G & SHaopropdl-2'-dhetfibxy-4-
(trifluororhethyhbighelria,2-ddtbalachy d2cEk AP LE0, Ay Ay 0366 b RF by a%ebsd s-
propionylh%—ox%'z_glidin—2-0ne, 0.02 g of magnestum chloride, 0.56 mlL of triethylamine, and 0.38 mL of
chlorotrimethylsilane provided Q.554 g (52%) of the title compound. Mass spectrum (ESI) 516.2 (M-
OH). 1HNMR (500 MHz, CDCl3): 8 8.00 (d, 1=8.5 Hz, 1H), 7.76 (d, J=2 Hz, 1H), 7.22-7.32 (m. 4H),
7.07 (br d, =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, J=9 Hz, 1H), 4.11 (dd, J=3 Ez, 9 Hz, 1H), 3.97 (d, J=8 Hz, 1), 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: (4S,SS)—5—[2—iodo—S—(triﬂuoromethyl)phenyl]n4—methyl—1,3—oxazo]idine2~one

Following the procedure described in EXAMPLE 95, Step B, 0.214 g of (4R)-4-benzy]-3-{ (25,3R)-3-

hydroxy-B-[2—iodo—5-(triﬂuoromethyl)pheny1]—2—fnethylpropanoyl]—1,3—0xazolidin-2-one, 0.034 g of
lithium hydroxide, 0.16 mL of a 30% aqueous solution of hydrogen peroxide, 0.1 mL, of
dipbenylphosphoryl azide, and 0.072 niL, of triethylamine provide 0.118 g (79%) of the title compound.
Mass spectrum (EST) 372.1 (M+1). TH NMR (500 MHz, CDCI3): § 8.02 (d, J=8 Hz, 1H), 7.61 (d, I=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 (4, J=6 Hz, 3H). Analytical HPL.C on Chiralpak AD 4.6 x 250 mm, eluting with 4% ethanol in
heptane at 0.75 mL/min (rR=21.56 min for R,R; 1R=18.00 min for §,5) showed 99% e.e.
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5.18 (dd, J=6.5 Hz, 7.5 Hz, 1H), 4.67 (m 1H), 4.46
“gﬁq”J:QS Hz, 7.5 Hz, 1H), 4.17 (t, J=9 Hz, 1H),

-ikﬁw 373=3 Hz, 9 Hz, 1H), 3.97 (d, J=8 Hz, IHdI/US2005/023546
3.19 (dd, J=7 Hz, 13.5 Hz, 1H), 2.57 (dd, J=9.5 Hz,

13.5 Hz, IH), 1.34 (d, J=7.5 Hz, 3H). Step B:

(4R, 5R) - 5-[ 2-i 0do-5-(trifl uoronethyl) phenyl]-4-nethyl -
1, 3-oxazolidin-2-one To a 0OC solution of 0.65 g of
(4S) - 4- benzyl - 3-{

(2R, 3S) - 3- hydr oxy- 3-[ 2- imstkaviBEX 100 f | uor orret hyl ) phenyl ]
- 2-nmet hyl propanoyl }-1, 3-oxazolidin-2-one in 6 nL of
3:1 tetrahydrof uran-water was @dded 0.102 g of
['ithium hydroxide in 1. of water, then 0.554 .
of a 30% aqueous sol uti hydrogen peroxide. The
sol uti on was stirreqﬁg; 5 wQSch poi nt LClI M5
anal ysis showed no starting m erCEFf Al5 M
solution of sodiumsulfite (3 i) was added to the
cold solution, which was then poured into a
separatory funnel and extracted wth 2 x 10 nlL of
CH2Cl12. The conbi ned C}Qﬁag ts were back-
extracted with 20 nL of 371 sat urat ed aqueous
NaHCO3. The conbi ned aqueous laygrs were acidified

(pH < 1) with 6 N HC and extract@pémﬁth 4 x 10 nL of
; Et OAc. The poﬁbined Et OAc extracts were washed with

i is{ri lg%o’th E)Ie ._ [ 804’ an

e s gue Wo C G 3
Di phenyl phosphoryl azide (0.315 nL) and 0.24 niL of
triethylam ne were added and the m xture was stirred

Followipg & pragedure test0b@ in EXK&MRIGN6E 0.168 ¢ of ISCESN5[2id6-5- The

trifluorb@th , L fijed . aflash romat ogr aphy. .on

e R el o S5, &Y T PR B 407 m or .-

0 bis(triflygresagthyhpengyl brrmide prowiiedshbd 2A$7%) bf the ditle grpgtived Mg spectrum (ESI)
598.1 (NE+ DA H NMIRe(S0 dEH2A CDI1H: 3 R00LQOTIyEE, 1¥D, £ LOLHRY, 934 6% s, 3H), 7.34

- 0 (67%. of the title conpound. Mass spectrum
(dd, J_I?SE%?’)?B I%%Q%M-m@) T=44z. NORA 88 66 IndeHz B4 (A5 60T, 1), 4.48 (dg,
J= 6 Hz, Y-8z, 119, 1.454d, 1%6. 61z (1. J=1.5 Hz, 111), 7.32 (dd, J=2
Hz, 8 Hz, 1H), 6.16 (s, 1H), 5.39 (d, J=4 Hz, 1H
3.76 5 (dq,- J= 6 Hz, 4.5 Hz, '1H), 1.62 (d, J=6 Hz,
5 3H. Analytical HPLC onERAMELIBDEK AD 4.6 x 250 mm
eluting with 4% ethanol in heptane at 0.75 niL/mn
(tR=21.56 min for R R tgﬁ .00.mn for S,'S) showed
; 98% e.e. EXAMPLE 96 . 0 9 6f 014357 PCT/ U
. - 5211115/11235.1(, F3C O-_O

1-1.3-oxazolidin-

2-one

FC

CF;

(45,58)-3-[3.5-bis(trifluoromethyl)benzyl] 5-f5"-isopropyl-2'-methoxy-4-(trifluoromethylbiphenyl-2-yI]-
0 4-methyl-1.3-oxazolidin-2-one

99



10

15

20

25

CF3
wd 46/ f3.5-bis(trifluoromethvl)benzyl]-5-[2-io0do-5
-?t ri ﬁfsaﬁor oneth nhenvl -4 methyl 1 3 oxazol i dR¢DUBHESN23546

5 To a 0C solution of 95 ng of

(4R 5R)-5-[2-i0do-5-(trifluoronethyl)plienyl]-4-nethyl
-1,3-o0xazolidin-2- one in | nL of DWwas added 20 ng
of sodi um hydri de. The mxture was stirred 10 mn at

.0C the 94 f i s(trifluoronethyl)benzyl
FOHOW’%&B‘?‘P&% e&%ﬁ’é@‘“ B & e st 5i559-6d3.30 nmin at

b1s(tnfhﬁfémdﬂh/da)benzg}l}lmnzﬁddm (thﬂh@ﬂhw&@])ﬁfe%@-4@ﬁ@hﬂ-q Emmaz&fdm—z—one and 17

O L MR e
spectrunpEGA1i26- 4[1%1@@8 1 AR vigsiie srevibtblediRchiise ohtrdpoisBPeridhh. | BONMR (500
MHz, COUR}: maQaS@ﬂo ?ami{)cwmﬁml@ﬁ?q e §§H9U§{3V‘%o 6.76 (d, 1=2.5 Hz,

h chronat ography “on a

rified
180, 69£|&r36z(6h' &%H?db‘ﬁ@nﬁ A5, el Qidi Frg- Sz, HH), 430, 9]’742&@511@2 1iH), 4.25, 4.21
(d, 16 HNQ R8I (sfab| Dued, by @4%'(&6@&%{9 8@%‘(&”65@& 7 gﬁsg(ﬂ'hén 124 (m,

0%
3H), 11{]%%‘]809% ﬁgltz(fi’:frz‘@lo . g{\;ﬁ(rj Mass spectrum (ESI)

598.1 (M+l). 1H NWR (500 MHz, CDCl13): S 8.00 (d, J=8.5 -
Hz, 1H), 7.77 (s, IH), 7.58 15 (br s, 3H), 7.34 (dd,
J=1.5 Hz, 8 Hz, 1H), 5.36 (d, J=4 Hz, 1H), 4.89 (d,
J=16 Hz, 1H), 4.31 (d, E}:AMPIHElO?,lI—D, 4.48 (dg, J=6
Hz, 4 Hz, 1H), 1.55 (d, J=6.5 Hz, 3H). EXAMPLE 97 MeO
F3C O N F3C\ / 20 CR3.8f WO 2006/014357

PCT/ US2005/ 02354, (4ngl§ ><Di s(trifluoroneth 1
‘benzyl | -5-[5" -i sopropyl - -4-(trifluoronethyl)
bi phenyl - 2-vl | - 4- net hy n- 2- one

Fol | owi ng the procedur § . EXAMPLE 81, 41 ny
of (4R 5R)-3-[3,5-

bls(trlfluororrethyl"j%enzyl] 5 [2>T—66b 5-(trifluoroneth
yl) phenyl ] - 4- met hyl - 1, 3- oxazet+¢gq- 2-one and 17 ng of

qCr i bd i

(5-1sopropyl - 2- nethoxyphenyr)boronlc acid gave 39 ng
of the title corrpound (95% l\/hss spectrum (ESI)

0 xazolidin-

at rop0| SOMeri sm H X ' 37
] 5H), 7.33 (d, J=8 Hz, 1H), 721729(m 1H)
Following _t}@(p,roc@dﬁ'l@ déstribedHn BEX AMPLE 81, 240 mg of (4R,5R)-5-[2-iodo-5-

(triflvoromethyl)phenyl}-4-methyl-1,3-oxazolidin-2-one and 171 mg of (4-flucro-5-isopropyl-2-
methoxyphenylboronic 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 atropmsomerxsm TH NMR (500 MHz,
CDCl3): 6 7.79, 7.77 (s, 1H), 7.64, 7.62 (dd, ¥~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, GH), 0.95, 0.77 (d, J=6 Hz, 3H).

2-one

Following the procedures outlined in EXAMPLE 96 the compounds listed in Table 4 were prepared from

(4R,5R)—5—[4‘—fiu0r0~5'—isopropyl~2'-methoxy-4—(triﬂuor_omethyI)biphenyl—z-yl]—4—methyl—l,3—0xazolidin—
2-one:
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1H), 6.91, 6.86 (d, J= 8.5 Hz, 0.4H), 5.15, 5.10 (d,
vV]:4.5 Hz, 1H), 4.80, 4.74 (d, J=16 Hz, 1H), 4.25, 4.21
(Y2OVBHBET  1H), 3.76 (s, 2H), 3.49 (s, 1H), 3. $3TU605023546
0.4H), 3.18 (m 0.5H), 2.77-2.98 (m 1H), 1.24 (in,

3H), 1.16 (m 3H), 0.78, 0.61 (d, J=6.5 Hz, 3 Hz).

EXAMPLE 98 MeOF F3C O---ON F3C\ / CF3

(4R5R) - 3-f 3, 5-bi s(trifluoronethyl)benzyll-5-f4'-fluoro

-5' -isopropyl 2' nethoxy 4
(trifluoromethyl)biphenyl - Zamkk- 4- met hyl -1
3-oxazol i di n-2-one Fol |l ow ng the procedure descri bed

in EXAMPLE 81, 38.5 ng of (4R 5R)-3-[3,5 0
bis(trifluoronethyl)benznhécp-[z-iOoa 5-(trifluoroneth

yl) phenyl ] - 4- et hyl - 1, 3- oxaZzok#din~2- one and 18 ng of
(4-fl uoro-5-isopropyl -2-net ho phényl)boronic acid
(EXAMPLE 78) gave 27 ng.G (IR

Mass spectrum (ESI) 638
doubl ed because of "H NMR (500 MHz,
CDC13): S 7.55-7.80 {m 5H), .ZI2>=F@ J=8 Hz, IH),
7.00, 6.77 (d, J= 8.5 Hz, 1Hy;—19.68, 6.63 (d, J-12
Hz, 1H), 5.08, 5.04 (d, J-5 Hz, I}H), 4.81, 4.75 (d,
J=16 Hz, 1H), 5 4.26, 4.23 (d, 15.5 Hz, 1H), 3.75 (s,
2H), 13.50 (s, IH), 343 (m O 5H, 3 §2=3724 (m
1.5H)|, 1ER4mrie22 (d, J-5 Hg, 3H), 1.[17LOMSDgte, J37
Hz, 3H), 0.84, 0.70|(d, J=6 Hz, 3H). 97 WORNQ§/ 014357
PCT/ YS2006/ 023546 HXAMPLE 99 F3BC NH O~ O

(4S. $S)-5-[ 2-i odo-5-|(tri 0 onﬁihvl)dhenvll-4 met hyl
13 cxazolig'n one 5 Step 520.3
(4R)-4-ben%y -3-{(29, 3R) -"3=Qydr oxy- 3-[|2-i odo-5-(triflju

or ongt hyl ) phenyl ] - 2- F
nmet hypropanoyl }-1 _3-oxazolidin-2-one | Ph

"
104 - Q—l
5203
/
105 F—@—}b‘
' 5203

of,
F
106 ‘Q’ _ 538.4
af
107 Q—\

diastereomer A

"
108 @_\

diastereomer B

5164

5164
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~O FSCIDNOHOO 10 Foll owi ng the procedure
' in EXAMPLE 95, Step A 0.72 of

wgﬁ?ﬁg‘ggﬁgpy| -2' - et hoxy_ 4- P g PCT/US2005/023546

(trifluoronethyl)bi phenyl - 2-car bal dehyde ( EXAMPLE 80,

Step A), 0.466 g of (4R)-4-benzyl - 3-

propi onyl -1, 3-oxazol i di n-2-one, 0.02 g of nagnesi um

chloride, 0.56 nmL of triethylamne, and 0.38 niL of

chl orotrinethylsilane provided 0.554 g (52% of the

title conpound. Masg spectrum (ESI) 516.2 (M OH). IH

p
NVR (500 MHz, CDCL3)|: S (d, ,J=8.5 Hz, 1H), 7.76
(d, J=2 HzgodH), 7.22-7,@4 15 7.07 (br d,
J=6.% Hz, 2F), 5.18}(dd, \J=@/5 Hz, 7.5 Hz, :163)3 4. 67
(m I|H), 4.46 (dg, J= IH), 417 (t,
' d H . 3.97 (d, J38

J
J=9 Wz—tH+—4211—-(dd; 3 : :
Hz, 1H), 3.19(dd, J%7 I—Q', 13.5 Hz, 1H), 2.57 (dd,
] AJ=7.9 Hz, 3H). Step

J=9.% Hz, 13.5 Hz,

B: 110 N
(4S, $S)-5-[2-i odo-54(tri onet hyl ) ghenyl §714¢ et hyl
1, 3- ¢pxazol i di n- 2- on§= @ Fol | owi ng the procedure
described i T—Step—B—0-214-g—of
(4R) - 4- benzyl - 3-{ (2S, 3R) - 3- :
hydr oxy- 3-[ 2-io0do-5-(trifluoronethyl)phenyl]-2-nmethylp
ropanoyl ) -1, 3-oxazol i din-2-one, 0.034 g of [lithium
hydroxi de, 0.16 mi of F30dHdadbls sol ution of
hydr ogen peroxide, 0.1 niL of di phenyl phosphoryl azide,
and 0.072 nL of trie am ne provide 0.118 g (79% of

. the tiMeQ
(M+1) .
1H),
1H),
g sz

HPLC on Chir n

et hanol eptane at 0775 nml/mn (t _:__;%g:

R R 1R518.80 i n &or SSyshowed=99%'& €. .
2006/ 014 15200s/ 023546\ EXAMVPLE 100 HSC 3
X O N F3C\ 3 5 ¢ a

(4S,55)-3-[3,5 bis(trifluorolggthvl)benzvll-s-[z-i do-5
-(trifluoromet&ls)phenyll-4 He¥bvi 1 3 oxazolidi nCr,

((4R,55)-4-[3,5-bis(triflucromethyDphenyl]-1-{ [S"-isopropyl-2'-methoxy-4-

( triﬂuoromethvl)binhenvl-2~vl]methvl ] -S-methylimidazolidin-2-vlidene)cyanamide.

To a solution of (1R,28)~1—[3,5-bis(triﬂuoromethyl)phenyl].~N2-{ [S-isopropyl-2'-methoxy-4-
(trifluoromethyl)biphenyl-2-yllmethyl }propane-1,2-diamine (25.1 mg, 0.0424 mmol) in
dichloroethane (1.5 mL) was added triethylamine (154L, 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 coluran 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-z‘umethoxy—4—(triﬂuoromethy1)biphenyl-z-
_yl]methyl}—S-methylimidazolidin—2-y1idcne)cyananﬁde. Ry =0.20 (25% EtOAc/hexanes).
LCMS = 643.3 (M+1)*. '"H NMR (CeDg, 500 MHz; atropisomers present, doubling of some
peaks) d 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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}

2-one Fol | owi ng the procedure described in EXAVPLE 96,

of (4S,5S)-5-[2-io0do-5-

0, 1(’)8“’8
‘(?Ff?Y 6?6nEthyI)phenyI] 4- PCT/US2005/023546

net hyl - 1, 3- oxazol i di n-2-one, 23 ng-of sodi um hydri de,

and 107 ng of 3,5 D bis(trifluoronethyl)benzyl brom de
provided 0.151 g (87% of the title conpound. WMass

spectrum (ESI) 598.1 (M+1). 111 NMR (500 MHz, CDC13):
S 8.00 (d, J=8.5 Hz, 1H), 7.77 (s, 111), 7.58 (br s,
3H), 7.34 (dd, J=1.5 Hz, 8 Hz, IH), 5.36 (d, J=4 Hz,

wE LMD 489 (d, J=16 Hz, 1H), 4.31 (d, J=16 Hz, 1H),

.48 (dq, J= 6 Hz, 4 Hz, 1H), 1.55 (d, J=6.5 Hz,
311). 15 EXMRIsEos havideFoGinula B Gr OpNrmicB3@icall) accqs't&bze salt thereof,

whereid 4S, 5S)-3-[3, 5-bi s(trifluoromethvl)benzvll-5-[5"'-isopr

opyl -2" nethoxy-4 (trifluoronethvl)biphenvl 2 vlil 0
4-nethy|-|.3-oxazolidin-%;one 99 WO 2006/ 014357
PCT/O$21105/023546 Foll o 'ng t he procedure descri bed

in EXAMPLE 81, 40 {]é85§)3[35-
bls(trlfluoronethyl)be 2 TN5-TR-i odo-5-(trifluoroneth

yl ) phenyl J- 4- met hyl - 1, 3- oxaXol i i n-2-one and 17 ny of

(5-i sopr opyl - 2- met hoxyphéhyl 9tmﬁﬁﬂﬁc acid gave 39 ngy

of the title conpound (95% I s spectrum (ESI)

620.4 (M+1l). IH NWR S|gnals’3re doubl ed because of

at ropoi someri sm 'H NVR (500 5'®Hz, CDC13): 6

7.53-7.80 (m 5H), 7.33 (d, J=8 Hz, 1H), 7.21-7.29 (m
1H), ¥ ©6slecgdeon the gﬂauzr cbndiiting oﬂ.@— -NBI- QN,(CfiC?;ﬁkﬂQL and XCHp)-;
8.5 Hz, 0.4H), 5.15, 5.10 (d, J=4.5 Hz, I H),

4.74 -d, J=16 Hz, 1FD 4.25, 4.21 (d, 16 Hz, 1FD

3.76 g5 sefqped fpmythe grpup eepsistige A3 C(+H)- 0-SABY;, a8d IB=N-RD)-, wherein

RYis segcggﬁmnﬁl{ﬁ &?ﬁa &ﬁs;ﬁt‘fﬂg df |I|) ’-Cﬁ a%é dlrﬁosa%% éal%b%l{)% ith 1-11

halogeng; E3C O

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

B is selected from the group consisting of Al and A2, ‘wherein A1 has the structure:

/l b
oA B

¢

Rt

3

R1 is selected from the group consisting of H, -C1-C5 alkyl, and (C(R)7)zA2, wherein

-C1-Cs alkyl is optionally substituted with 1-11 halogens;

R2 is selected from the group consisting of H, -C1-Cs alkyl, Al, and -(C(R)2)pAZ2,

wherein -C1-Csalkyl is optionally substituted with 1-11 halogens;

Wherein one of B and R2 is Al; and one of B, RY, and R2 is A2 or -(C(R)2)pA2; so

that the compound of Formula Ie comprises one group Al aﬁd one group AZ;
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10

15

20

O NH 15
wb4heaR)3s5-[4' -fluoro-5'-i sonronvl -2' - net hoxy-4-(triflu

oromet hyl ) bi phenyl 2 yll 4 nethyl 1 3-oxazol i dPRT/US2005/023546

2-one Follow ng the procedure described in EXAMPLE 81,

240 nmg of (4R 5R)-5-[2-io0do-5-

(trifluoronethyl)phenyl J-4-nethyl -1, 3-oxazol i di n-2-one

and 171 ng of (4-fluoro-5-isopropyl-2-

met hox¥phenyl)boroni c acid (EXAVPLE 78) gave 241 ng of

the tffIseseleatapomdhd G068 condlain sfiphetyl wyelBexGESId) pysiligh, vherein A2
is optionfIMishipstitdtt MR 191 @bainsenfs SuslOHie -C1-Cqalk
o alLon Lé QEIIErﬁ sm P ;mva@gsl%g M?|Z ?den%%é]}%)%:dqsom?}?a%c&en, C1-Cqalkyl,

ok %s,l figllyiys gpptonaliysspbyigpted with 153 hajogels: Hz | 1H) |

7.32, 7.31 (d, J-8 Hz, 1H), 7.00, 6.95 (d, J=8.5 Hz,

I H), a :6; J=.1 H, 6.47, 6.43 (s, 1H),

5. os,ﬁ‘sc.z R ‘% %l,ggpfﬁ%“f!& ,Sel%f.%eﬁ?“? s f@!l%tsm@ﬁ? -ég.-@ﬁ»sl%wi and
halogen, yherem 31-@R Akl is Gptipaliyrsmbstitted Wwitd 9-3haB@ersm 61- 1),

0.95, 0.77 (d, J=6 Hz, 3H). 25 Follow ng the

procedures .outlined in EXAMPLE 96 the conpounds |isted

inT chi’l%@@quie@ﬂgpeg@p&pq’@cpm the group consisting of Cl, F, -C1-C4 alkyl, and
-OC1-C4@ikR1, 5REredy {(2-Cf 1A RAL B4 SIRIOL i 55l

: 4o?§rret hyl) ghphienw- 2- yIC - %9%?%% c-)llg tog?ﬁé{(sg%?{?uﬂ:{ ‘%ﬁﬁl SH
2- one‘?‘sﬁ’(ﬁﬁ IWD 2006/ 013357 PCT/ US2005/ 023546 Table 4
MeO Fp is B @téger oM 0-FRandEXAMPLE R LG/ M5 Data (Mrl) 103

\ . / 520.3 F 1%40 F 520.3 105 F\ / 520.3
q1s an integer from 0-3.

2. The compound of Claim 1, selected from the group consisting of compounds
having Forrula If, Ig, and Th, or a pharmaceutically acceptable salt thereof:

, and
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106 538.4 F 107 O-~ diastereomer A 516.4 108

di astereonmer B 516.4 101 WD 20061014357
VEEH68PET5/ 023546 109 N 503.3 C 110 N / SPETAIS2005/023546
EXAMPLE 111 MO, I \ MO O \ I \ )-== =N F3C F3C

HN N N= 2N CF3 CF3 J d 5 CF3 Et 3N CF3

(4R, 5S)-4-13,5-bis(trifluoronethvl)phenyll-1-{f5" -isop
ropyl 2' nethoxy 4
(trifluoromethyl)bi phenyl -2-vl| nmethyl}-5-nmethylimdazo
lidin 2 ylidene)cyanantde a solution of

(1R 2S)-1-[3,5-bis(triflupr Bhyl ) phenyl ] - NZ- {

[5' -isopropyl -2' - metdioxy* 710

(trifluoronethyl ¥bi 52 y! 1 met hyl

} propane- 1, 2- di ani ne (25}?2§gz\8.0424 mol) in

di chl oroethane (1.5 nlL) was yaddg&d triethyl am ne
(151.LL, 0.105 mol) Rghghenng cyanocar boni m dat e
(13 ng, 0.053 nmol). The reagtigh was heated at 60C
overni ght, ‘cooled to roomtenperature, filtered, and
| oaded directly onto a silica gel c®h&ifR for
purification by flash chromatography with 10 to 40%

. Et OAC RIQK@RE releRerAfdEfentty S108dflthe grfoup consisting of H and -C1-Cs
) ﬂe(r4'R’ ESE- 4_k£z 3,5 . .
alkyl, wherem-C1-Cs alkyl i$ optionally substituted with 1-11 halogens.

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 AZ .
is optionally substituted with 1-2 substituent groups independently selected from halogen, -CH3 -CF3
and -CN; ‘

Each R2 js independently selected from the group consisting of -CF3 and Cl;

Each Rb is independently selected from the group consisting of -C)-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- ;

Z is selected from the group consisting of -C(=0)-, -5(0)2-, and -C(=N-CN)-;

nisOorl;

pis 1; and

qisZor3.

. 4. - The compound of Claim 3 having Formula Ii, or a pharmaceutically acceptable
'salt thereof, wherein:
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15 bis(trifluoronethyl)phenyl]-1-]j
wb 200603 08350pPY! - 2" - met hoxy-4- (trifluoromethyl) bi phenyl -2

- _ PCT/US2005/023546

yl ] met hyl } - 5- et hyl i i ni dazol i di n-2-yl i. dene) cyanam de.

Rf = 0.20 (25% Et OAc/ hexanes). LCMS = 643.3 (M) +.

"H NWR (Cr6D6, 500 MHz; atropisoners present, doubling

of sone peaks) 6 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). 102 WO 211116/ 0(1#’%57 PCT/ US2005/ 023546 -

WE CLAIM 1. A conpound havipgg/Formula le, or a

phar maceutical |y acceptabl elsallt thereof, wherein B I

(R2C, N_Zx \ / H ™ RLR le Xis

selected fromthe gr sisting of -0-, -NH,

-N(d - CSsal kyl ) - andB'( )-3 Z is selected fromthe

group consisting of -C(£-N_-S(402-, and - C(=N-R9) -,

wherein RO is selected frigm

H -CN, and O -CSallyl optionally substituted with

1-11 hal ogens; Each R is ingepandently selected from
.c,B 1S selected from
the group consisting of Al and A2, \)\Bherei-n Al has the
structure: (Rb)g (Ra)P RI it selected fromthe group
consisting of H -d-C5 alkyl, and -(C(R)2)nA2, ‘
wherei.n. -C-CS alkyl is optionally substituted with
1- 11 Hal sefesied frem thesgraws eopsistingfof GhatdEFgr oup

coNsi st iis Beledd frbm 11fd @hkid d_c}%,%%é_ 2) DACK:
wherein -d - C5a|nlz I g|r§§opti or?_glofl)}alg%@étl tute "gﬁr&t N; and
3 1- 11 Hadbigisas: from 0-2. o

5. The compound of Claim 3 having Formula 1j, or a pharmaceutically acceptable
acceptable salt thereof, wherein:

(R%

(R°)q
I
10 :
R7 is selected from the group consisting of C and -CF3;
RC is selected from the group consisting of halogen, -CH3 -CF3  and -CN; and
t is an integer from 0-2.
15 ‘ 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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. Werein one of Band R2 is Al; and one of B, R, and
R2 is A2 or -(C(R) 2)nA2; so that the conpound of
Forrmul a | e conprises one group Al and one group A2;

103 WD 2006/ 014357 PCT/ US2005/ 023546 A2 is sel ected
fromthe group consisting of phenyl, cyclohexyl, and
pyridyl, wherein A2 is optionally substituted with 1-2
substituent groups i ndependent |y selected from
halogen

al k
is opti onal I y %‘bsgto?flﬂéﬁcé’@%“???\licglﬁél %@e‘i’@“‘@eﬁé‘@ﬂyﬂﬁcepmble salt
theiesf fon denanddiihy of @ nesdliReheht PMHNRABHGHBE 5BBDEILLEE Of
-C-C3 al kyl and hal ogen, wherein -Cl1-C3 al kyl is
optionally substituted with 1-3 hal ogens; Each Rb is

|C|ndepend nt %éﬁﬁ(r%%éegtgca éo%r{)] nélrngﬁﬁ C%Q %@%olgﬁicﬂof%lmml ora
pharr@petigally al‘%‘gﬁlptahhdalf eeofCindz thnaeﬁuecaﬂptaccmxalblb yarrier.
substltuted with 1-5 F; 10 nisOor1; pls anlnteger

fromO-2; dd"ﬁ%ls ag i.nteger fromO-3
conpoun fpround of Clatmng selecisd frgsethy f%@wng compounds, ora -
phaumtlsallymgcepfabkeaﬂpmetmfs 15 having Formula If, 1g, and
Ih or a pharmaceutically acceptable salt ther eof :
b)g i (R 2C. N Z- Hfe i RL A2 if A2
/ HC-C- H(R)q _plg‘, and 20 104
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WD 2006/ 014357 PCT/ US2005/ 023546 (Ra)p (R')q If / 9-
(R)ZC N~ X A2(C(R2)n rCCHHR2 Ih wherein R and
are each i ndependently selected fromthe group
wogg‘f{'éqléﬁ-lng of Hand -d-C5 al kyl, wherein - CpC@aiS2005/023546

alkyl is optionally substituted with 1-11 hal ogens. 3.
The conmpound of daim2 having Formula If, Ig, or Ih,
or a pharmaceutically acceptable salt thereof,
wherein A2 is selected fromthe group consisting of
phenyl cycl ohexyl, and pyridyl, wherein A2 is
Mg ¥al |y substituted w t#eO ubstituent groups
dently sel ected fro -CH3 -CF3 and

esqsi sting of -CF3 and: &
sellected fromthe group C $
, and F; Rl and R2 a
ted fromthe group con$i
—v 1S selected fromthe gfov
CH3)-, and -CH2-" ; Z\N.s/selected fromthe
nsisting of -C( O) , -S(0¥2-, and -C(=N-CN) -
nisOorl; pis 1; and D gis2or3. 4. The conpound of
Mebai m3 havi ng Fornula (EYYe s [
bpt gbl e  salt thereof, mhe
520057/ 923516 (Rb)(q !

;tlng of -d-C3 al kyl,
each i ndependently
ing of Hand -d-C2 5

FsC FC o\\S'N
0§(N O’HE\I _
: /N . . CF3.
FaC
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(Rt Ii R7 is selected fromthe group consisting of

A and -CF3 ; Rc is selected fromthe group consisting

of halogen, -CH3 -CF3, and -CN;, and 5t is an integer
WO RUHOBL337 5. The conpound of C aim 3 having Fopomus2005/023546

Ij, or a pharmaceutically acceptable acceptable salt

t hereof, wherein: (Rt 01X -11 O 1 R OR7 (Rb)

g lj 10 R7 is selected fromthe group consisting of

G and -CF3 ; Rc is selected fromthe group consisting

of hal ogen, -CH3 -CF3, and -CN, and t is an integer

MePepr:- 2. 15 6. The use of the¢ conpound of Claim 1 or
fraceuti cal ly accept abl eOs thereof for the
re of a medi canent for $ing HOL-C in a
i n need of such trg L0B" 7. The use of
conpound of Claim1l or
table salt therep{

FsC

N
utical conposition conpound of
dt a pharmaceutical '

and a pharmaceutically acceptaole carrier. 9.
The coanund of aim3, selected fromthe foll ow ng
conpounds or a pharmaceutically acceptable salt
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MO MO FaC O Fa |

/ O NNKOFR3CI \ / CF3 CF3 F3C

‘MeO | MO | ~F3C FBCO-NOO O OI N MeO O MeO

O F3CR3CI /..

OHN CF3 CF3 F3C .;F-3C 107 WD

2006/ 014357 PCT/ US2005/ 023546 MeO \ MeO F3C F3C /

OyN 0, ( HN HN
Dos HN N/ CF3

F3C

c, MO\ MO F3C F3C O '"N; OyN

FaC:

CF3 ,
‘
FsC » OLo
N
FaC
CF3 , and

Wherein R is sélected from the group consisting of
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F3C MeO MeO F3C N F3C N O CF3 F3C MO MeO { F3C /
F3COUNN OF O_ 108 WD 2006/ 014357
PCT/ US2005/ 023546 MeO F3C F3Q\ / N OF OO F MO /

WO MeQO135F3C | F3C ON O O- HN\ CF3 CF3 F3 e
MeO F MeO / F3C F3C O/N O O-i S N e s20smssss

CF,

FaC
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NCF3 ~ CF3HF3CCF3 O/ FO\\\ 1l O F3CI |
o~o zzfN N O CF3 F3C \- / CF3 F3C 109 i O MeO F3C
woli3C %o N F3C _F3C/ CF3 CF3 MO F MeO F3C OHO
%‘A‘&"i“ 790 N ~-N F3C\ / F3CG ¢( /) CF3 CF3 ,PGmus2005/023546
MO\ | F3CN N= N

N— Ci

CFy
= F CE
N s
| 02\0'
CF,

112



NN HI CF3 CF3 10. The conmpound of Cdlaim3, or a

phar maceutically acceptable salt thereof- MO F3CR

Wherein Ris selected fromthe group consisting of
WOL00D42006/ 014357 PCT/ US2005/ 023546 sN CF3 <k

Ot0/ ONO,[fd CF3 NC @zO1/ F3CI. o0 B psgnasis

1/ OOCF3 111 WO 2006/ 014357 PCT/ US2005/ 023546

"
O;\Q\@N

k]

y |
N |
041\_:}""©
H .
RN
"N
OJ\'}\O
H E]
e cl

J‘\:g;:i ,
\ Cl
o=

N
CF,
H L]
P
N N
S
- H Z
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NC 0---4, 0,\ OZO-Q sl:> N OLO/N NGO O N _
CF3 020 CF3 N CF3 OO CF3 , 112 WD 20116/ 014357

05/023546 NONN HO-NO HN ' HO ONH
wO ggg;rjmllj-%g : PCT/US2005/023546

S
N
=N
H V4
; CF,
"OA\N
|
CFy |
N
Iy o
CFy

Cl , and
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NC H1/ NH1/ CF3 NCF3 HON- H113 W
2006/ 014357 PCT/ US200S/ 023546 N 0 4, H N N CF3 O-N
1~ CF3 CF3 pCF3 NF3 @ CF3 N~. OOOF NOp
/' F f'NC Op d and 114

""f/

S Cl
S oly
| o

11. The compound of Claim 3, or a pharmaceutically acceptable salt thereof:
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ss"NCl OdCd 11. The conpound of Claim3, or a

phar maceutically acceptable salt thereof: MO F3C
NR O,{ "0 wherein Ris selected fromthe group
consisting of F ~ Cd NC and 115 12. The conpound
of Caim3, or a pharmaceutically acceptable salt
thereof: MO F Fac Oo R wherein Ris selected from
the group consistingof CF F\ / FW F 116 and

anN.
Wy

12. The compound of Claim 3, or a pharmaceutically acceptable salt thereof:

MeO F

FzC

>
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13

14,

15.

C 13. The conpound of Caim9, or a pharmaceutically
acceptable salt thereof: Mo Fie +' O Gy FAO 14.
The conpound of Claim9, or a pharnaceutically
acceptable salt thereof MO FaC OIN O CF3 F3C 15
The conpound of Claim9, or a pharmaceutically
acceptable salt thereof: FgC NN CFa CrFa 117 16. The
conpound of Caim9, or a pharnmaceutically acceptable
salt thereof: O~ F C O-N/ CF3 F3C 17. The
conpound of Claim9, or a pharmaceutically acceptable

sal t the'(l“b“f. F3C Or--ON F3C
\_/ and
cl
N\ T
"/
Cl

CFy
FC
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CF3

16.

17.

117a

The compound of Claim 9, or a pharmaceutically acceptable salt thereof:

N
T
CF,

FiC

The compound of Claim 9, or a pharmaceutically acceptable salt thereof:

" FalG

CFa

117a



