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BACKGROUND OF THE | NVENTI ON Hi gh | evel s of bl ood
chol esterol and blood Iipids are conditions involved
in the onset of atherosclerosis. The conversion of
HMG CoA to neval onate is an early and rate-limting
step in the cholesterol pat hway. This
step is catal yzed by t hd! %M\QS%E%OA reductase. It
|s known that inhibitors of HMG CoA reductase are
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i nfluence drug kinetics an®@tissue selectivity.

Rel atively hydrophilic drugs may exhibit reduced

access to nonhepatic cells as a result of |ow passive

di ffusion and increased rel ative hepatic cell uptake

t hrough sel ective organic ion transport. In addition,

the relative water solubility of a drug may reduce the
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RS N4 R --~1 5NR4 Formula |l or a
phar maceutically acceptable salt, ester, am de,

W@ t@saaeiosomer or prodrug thereof, or a PCT/US2005/012255
pharmaceutically acceptabl e salt of the prodrug,
wherein R2 and R5 are each independently H; hal ogen;
Cl-C6 al kyl, C3-Ca cycl oal kyl, aryl, aral kyl,
het eroaryl or heteroaral kyl; optionally substituted;
R4 is halogen; H d-C6 al kyl, C3-Ca cycloal kyl, aryl,
aral kyl , heteroaryl or heteroaral kyl; optionally
substituted; -S(O nNR6R7; R8S(06; -(CH2)r, NRER7;

(CH2),,OOOR -(CH2) nC( O NR6R7; or - nCOR ; R6

and R7 are each i ndependently H Cl-dJjo al kyl, C3-C8
cycl oal kyl, aryl, aral kyl, heter
het er oar al kyI ; opti onally substityted with aryl,
het eroaryl, |ower al kyl, hal ogen,
-(CH2)r, CONR R, (CH2)r, SC2
-(CH2)nCOR , -(CH2)" COOR , -(
-(CH2)nSA2R ; or N, R6 and
4-11 menber ring optionally
heteroatons sel ected from Oy

optionally substituted wit t_]<zar§/
heteroaral kyl, Cl-Clo al kyl"\\: €3 Ca cycl oal kyl ,
hal ogen, OR, -(CH2)nOOOR , N &, CONR R',
-(CH2) NnS2R , SO2NR R* _or i R8 is aryl, aralkyl,
al kyl, heteroaryl, or R&&¥aral kyl; optionally
ora ;subsaceutmale/ohcc@tamsblt%stwaenI%@wreoisnmep@mq tperppf, or a
phar%c&%llﬁ&&gtablé‘géﬁl of @H’e p?c‘fo%d‘ylhereﬂm“aﬁ@ P b e8tHiBddpehdedtly H; halogen;

Ci-Cfentiazee cyqpqtgybagl eralkﬁkhwr@rﬁfr hf\ieﬁ?raﬂ(nfo L{IOHQIRI SUbStI%tead
R*is mbla@dmaem Ceatyt, \C.40 cidatkyl, aryis aratkyl, lzsdereary! oa heteiaralkyl; optionally

subst?t t%& e@@‘&{@ ‘?{@S(@J;Od(dllg NWSRJ‘HZ)n@bo@ (CHaC (O)NR6R7 or ~(CH,),COR'; R®
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optioM¥iy 2(K¥TL QSR %ryP@HehdSﬁﬁlWe@ ARASRI0gén, CIR GECH)OPIOR, e:g:H@;gCONR R,
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nd S, said ring being
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or a pharmaceutically acceptable salt, ester, amide, sterecisomer or prodrug thereof, or a

pharmaceutically acceptable salt of the prodrug, whereinm R? and R® are each independently H; halogen,;



e al

het er oar al kyl, Cl1-Clo al kyl, C3-C8 cycl oal kyl,
hal ogen, OR, -(CH2)nOOOR, -(CH2)nCONR R', -

WO RIS R , SO2NR R' or' CN. Further provi dedP@BUS2005/012255
compound having a Forrula R O' O ~-OO 5 RNR2 O
0 OR or a pharmaceutically acceptable salt, ester,
am de, stereoi soner or prodrug thereof, or a
pharmaceutically acceptable salt of the prodrug
wherein R2 and R5 are each independently H; hal ogen;
Cl1-C6 al kyl, C3-C8 cycloal kyl, aryl, aralkyl,

ol 5 S o B SPA BB b i s i
OH; opmz@mal éryl o ety dptibeally sRastitubest oRSR] wiedein B® andd¥epoeast
mdeppeﬁgennl HaC 818a i/aca-Ca cgclgalaﬂ arﬁ%r&lkﬁ hB’(ercHr;R@ I{éﬁeré‘aralkyl optionally

ceut
substitpiied .cbi l\g(ﬁr@ﬁd Br é/ b@rﬁggq}l@er{qﬁ@%ﬁ r’ngﬁg%[enrng optlonally containing up to two

hete@@@h%@@&&d ﬁ‘cﬁﬂ\ byN @ﬁ@ S,Dsiaﬁ:brirg bemb opt@haltytsebgitudety with, aryl, aralkyl, heteroaryl,
heterpﬁrg kﬂrgggz t’—zlk}/ ygoal | %af%gerg %‘R‘ ngg-l ?Eegﬁh a@ﬁlﬂré&@fﬁ R", -
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or a pharmaceutically acceptable salt, ester, amide, stereoisomer or prodrug thereof, or a
pharmaceutically acceptable salt of the prodrug wherein R? and R® are each independently H; halogen;
C4-Cs alkyl, C5-Cg cycloalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl, optionally substituted; and R’ is H;
C4-C4 alkyl, aryl or aralkyl; optionally substituted.

Further provided is a compound having a formula:
o]

OH

or a pharmaceutically acceptable salt, ester, amide, stereoisomer or prodrug thereof, or a
pharmaceutically acceptable salt of the prodrug, wherein R? R*and R® are as defined above.

Further, the present invention provides a compound having a formula:



R Wuerein R'is H Cl1-Cl2 al kyl, aryl or aral kyl;
optionally substituted and Ris H, Cl1-C6 al kyl, C3-C8
wa@ywbkaedokyl , aryl, aral kyl, heteroaryl or PCT/US2005/012255
het er oaral kyl ; optionally substituted. Further
provided is a conpound having a fornula: O O- R5
NR6R7 R8 AN HO O wherein R5 is H halogen; Cl-C6
al kyl, C3-C8 cycloal kyl, aryl aral kyl, heteroaryl or
het eroaral kyl ; optionally substituted; R6 and R7 are
each i ndependently H C1-C10 al kyl, C3-C8 cycl oal kyl,
aryl, aralkyl, heteroaryl or heteroaralkyl;
optio /$y substituted; or N, R6 and R7 taken together

formfa 4} 11 nmenber ring optionally containing up to
t wo oatons slected fromO, Nand S, said ring
bei ng_gaptionally substituted; with aryl, aralkyl,

het eroaryl, heteroaral kyl, Cl1-Cl10 alkyl, C3 - C8

cycl odfkyl , hal ogen, OR, -(CH2)n COCR ; -

(W\ ', - (CH2), SI2RI, SO2NR R' or ON; and R8

(s gryl,llaral kyl, alkyl, heteroaryl, or
[iﬁzféboarglkyl; optionally substituted. DETAILED
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R" provides a conpound having a Formula I, O OHd HO HO R5
WheNifR 2 4; ¢,-S, 3k arNoFaraikyl] aptionalyOs 2006ed 850K & H, C4-Cs alkyl, C3-Cs

P 2005/ .0 : [ accept abl e
cveicgli, e oy oty oPuflro B RIEIBRRY s ol o e or

or Farthephrgridectie aicP@auny hadeepioaBY® salt of the prodrug,

wherein B, R4 and RS are as defined above. Further
provi ded Ns~t'he above-descri bed conpound, a

pharggﬁgut ca #ﬁg gceptable salt, ester, amde,

st er€0i snme rt odrug thereof, or a pharmaceutically

ac@%ptabﬁe gplt of the prodrug wherein R5 is C1-C6

al kyl or C3-C8 cycloal kyl, optionally substituted. .
o B ShT LB OO b RAB b ot otonay
substisar Rixrd RS arecaach mpepepyéntly FUE-Berikgr Gy Cdeydioalkyl tang, aralkyl, heteroaryl or
hetel%gg%gll:l Q&%on%g@ﬂ@sﬁiﬁ?e%,e&tl\t &@LhY RBGREPb G fop@lal4-1 BREBBer ring optionally

am , Stereolsoner . . , . .
containing up to two heteroatoms slected from O, N and S, said ring being optionally substituted; with aryl,
aralkyl, heteroaryl, heteroaralkyl, C;-Cqq alkyl, C3 — Cg cycloalkyl, halogen, OR’, <(CH,), COOR’; -
(CH).CONRR”, - (CH,),SO:R", SO,NR'R” or CN; and R® is aryl, aralkyl, alkyl, heteroaryl, or

heteroaralkyl; optionally substituted.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a compound having a Formula |,
0 OH

HO

RS
Nl
5
2 2 \
R*— <\34
N R

Formula |



or prodrug thereof, or a pharmaceutically acceptable
salt of the prodrug wherein R is ¢ -C6 al kyl or C3-C8
wa@yobkaedokyl , optionally substituted. Further prPOwUS®d5/012255
is the conpound, a pharmaceutically acceptable salt,
ester, am de, stereoisoner or prodrug thereof, or a
phar maceutically acceptable salt of the prodrug
wherein R2 is isopropyl. Further provided is the
conmpound, a pharnaceutically acceptable salt, ester,
am de, stereoisoner or prodrug thereof, or a
phar maceutical ly acceptable salt of the
or & RRGIEPFICR TGPy ST Y10, SR BPIE g Pfos oot or &
pharr@leGticaiff sxbéthtle exttalf mn@rddwgswberelnﬁitl‘ecand Rierelae defined above.
g(r:lg rgh?ra:b?vxéedt {'Fue %Bm%ggrbeé‘cm%‘uH@%%%ﬂn%laut%ally acceptable salt, ester,

, Stereoi sone
amidg ﬁmnleh@rwug bprest, mﬁaqh@ﬁaaéﬁwce%n «’rcye%%béeei?dtabihs PEg[yg wherein R°is
Cr-COikyh &ngﬂfg(é%lmw\ﬁéﬁﬁoﬁblw SBbstitugeda rAuktherar@idey s, the compound wherein R® is
fhe ter o$ pr het er oar al kyl ; opti onal |y substituted.
ISOPrRAYT 11 %?%(w ded is the conpound, a pharmaceuticall

ackeiheaiybddeslds the cempand, emﬁad”@acegt@c@pwc%@%e salt, estegfan%/lde stereoisomer
or pr&?@qﬁé’rgoft her ;ﬁ@ﬁmac@ﬁhc@llyﬂi&@éﬂféﬂé&é‘tloﬁﬂhb |pbbda@®\&ﬂte&bkzes sattalkyl or C5-Cg

cyclogl}qé,\ﬂpa Iy §ub(sﬁgtegoﬁﬁt98h%"ow%edﬂ%%F et BOL{CQ Q I\”llesnEngceL:t\‘%:aﬁ)h;crceptable salt,

esterpangieq ts@bdososal or, pr@sm@thereafm)rdaeahagm@e@t@p@mptamﬁsalt of the prodrug
e reof, or a pharmaceutically acceptable salt
Wher@ % S% Hggl wherein R6 and R7.a G
| nﬁ@ﬁ‘éh@@ﬂ?qdys fhe cgppeun Gﬁ%['lawﬁaceu%cgll%?cgg;} le %eljt ester, amide, stereoisomer

or prctuajgeth@rabfabd@dharrmumm dcyemaﬂhsialttoﬂthe@rqmughvﬂem is aryl, aralkyl,

kyl {I‘E,%)anOOR' (CH2) CONR R',
hetero r%petg@%%lnomg%ﬂyéﬁést er provided is de. st
abmn:peﬁ@gmdedd@@e@@wﬁwﬁoa pl"grrbﬁgpwgyé%ﬁce@%trle §,’alt ester, amide, stereoisomer
or pr&ﬁ&‘@tﬁ&r@bﬂ & aS;&latmac%Bﬁoelly, aczepadtlel®|t of the pedirugovrereiroR’ is aryl, aralkyl,

hetergz‘arylt%ﬁgt rosrdar Po%ggllg%u@saglfﬁaceUt' cally acceptable salt

i's phenyl, optionall i
subgthet lerpv;dled/w the comaouse, M BrEHERFRNACCRRIBRIG AN §THE 4 BiERy Stereoisomer

or prédud th@regpmm%ao%uﬁbhwmém&mé il of he pecviafatvatiatetn BHib +(CH,) C(O)NRGR7

i L e e —
or prodneg theneofoorea pfarRBelindlyRICcepiatig §,th of tr'@qu(ﬂga/megem R°and R’ are each

indepHBsHiy HuéﬁldaramﬂdhétQSar toh Béter@BRIKAT o= Subisiftuies whth lower alkyl, halogen,
Furt her_  provi S NE&% %_‘g%gg._gung a phar maceutical ly

OR', ettty PR &Gkl Mer eoi somer  or
pr Bathegpohisecsiothe abpveadgshriverraerapaund.zd Phprarceiseliaceersablq salt, ester,

amldgfstérgcﬁsﬂepglr SH8ariy ﬁ]ref?e'oﬂ opﬁﬁw%ac%@tléﬂydad%zptblﬁe sdm e glprodrug wherein R?
opt 1 substituted. Furt ag)@glgrow ded is the

is pheryeetnag!ly %’bﬁﬁ%{?%@b‘lﬂeloéﬁlof ptable salt, ester, _
anFgeher Srbaﬂaolbﬂmmmpomfd pploaimacputitedly ectptalde sait ester, amide stereoisomer

or prg\jﬂ'uq {Tgr%gﬁé § @y rﬁ%&ﬁ&c%w %E&aﬁ?%%tedgghﬁt A rtR;r \&}%;Féﬁ%(irle of R®and R is aryl,

optioagllephibstiiads arkine gtheianef RIAWR o N, Re and R7 taken
tOg@rttﬂ'éebrof/l@écn'b?E')edcoihfbomnbﬁﬂiarméd:emgcaﬂplattoep’talblé yalt, ester, amide, sterecisomer
or prgﬁ'ug %ereg 1aa atrr%a(%)el n gc%%&%lg%t cﬁﬁieﬁ)bécﬁgg \X/ﬁe% g1e ch*'R6 and R is

stituted.
pherﬁoaﬁfomﬂﬁwl@tlf@@ﬁ/ US2005/ 012255 7 Further provi ded is

t heur@#é?gll%élggtﬁﬁrtHebc%%pGQWPQHMma@euﬂmy BEepidble 64U, byter, amide, stereoisomer

e
indegdndérhie H Co-QroLatkyiwhgtiopally sRdstituies!; GEN, @)‘Id‘ R’ taken together form a 4 11 member

ring optionally containing up to two heteroatoms selected from O, N and S, said ring being optionally
substituted.



Further provided is the conpound, a pharmaceutically
acceptable salt, ester, am de, stereoisoner or
w@e@dnogy7e her eof , or a pharmaceuti cal |y accept pil/esmaso12255
of the prodrug wherein R8 i% phenyl optionally
substituted; and nis 2. Further provided is the
above-descri bed conpound, a pharmaceutically
acceptable salt, ester, amde, stereoisoner or
prodrug thereof, or a pharmaceutically acceptable salt
of the prodrug wherein R4 is -(CH2)nNRG6R . Further
provi ded i s the conpound, phar maceuti cal | Y
D cBeeRBPUdass fhe BeieaiescribRf GUTPUPR FRSPERATEToaly acceptable salt, sster
amid®, rs%?‘é&lﬁ)n{eh&f geédrug Peredf, pd‘samnmﬁmnmoew dcgepateseitalh the psairag wherein R
g the prodrug wherein R4 is -(CH2)nOOOR or -
Is g Further provided is the conpound, a
phﬁwrﬁacmmﬂaﬁas the cameeyndabphargagepticalisacspptablppaieester, amide, sterecisomer
or prév& R&eSO5RY phafthaddlitelktcé st of Bk pfodrug wherein R® is phenyl optionally
harnaceutlcally acceptabl e salt of the prodrug
&mSMHE?éWH”ﬁh ‘is halogen; H Cl-C6 alkyl or C3-C8
CyElrtet rylideddpthiehare- deseibed compaued.a fharmasevticahAgceriable salt, ester,
amlde %téf@cﬁso%pproﬁgﬁug ReRBAbrBgaahh&dlidaly AeeRtiabAI §Rlgiodrug wherein R*
Am de, stereoi sonmer or prodrug thereof, or a
'S‘“Hh&Nﬁd%eutlcally acceptabl e salt of the prodrug
Whelirgienpridvidddsis eieytompaurd| & ytiarmadesticatioaacyptatde salt, ester, amide, stereoisomer
or proo?%q/thgr%éiahrkay [gharlﬂ&teh%w é(%epct §dltto¥’¥h€‘$rod|;d§;r vtlljfé?éln R4 is %CHg)nCOOR or —
armaceutically acceptabl e sal
«*ﬁhﬁ@ﬁe descrlbed conpound wherein the salt |s a sodlum
Sa#hﬁwFHﬁh&ﬁﬁsp@QMhd@dmi5pmhma@hmneydﬁsmawbedteﬂﬂpwundsmmmbomer
or pr%qué(% tgsreg Ogruat E)h%?maééu%%fzf&tc%g%tg% ?a"ﬂl Jf the g'whe?ém ﬂels halogen H; C4-Cq

ner” or armaceutically
aWWacﬁeﬁiahb@kBaﬂeoﬁwy%ﬁéme@drug mhereln R6 and R7 are

eagfien BrRpess Hel dsmbbund( @b@ﬂﬂﬁ@ﬁhcally 4dCERhin© E€XDRester, amide, stereoisomer
or pr?c&gg'_%sr o O %phaém?ﬁegﬁ Cﬁggec:ﬁ e falt olfI {htereg)?cfdrﬁ \PrYeré:I'# ﬂ“ i) %ryl aralkyl,

haemawenheanwdﬁwl9M@h€bﬁ9@ﬁ@¥aﬂ> or prodrug thereof or a

PhaiRe srti&ak la%&é\ﬁfé@&lﬂ@&l'y%céﬁ@lable&ﬁlt bhige éb’di)d-l’du@rlbed compound wherein
wherei n one of and R7 is phenyl, optionally

the salt & SOHHPE@wi t h one or nore hal ogen. Further provided
i SFtrtrer ponipelin the ahophdasniied goinpant y Pherowgedisply agegptable salt, ester,

amnd@ssttéar[aousc%@rG? roért.x&fh%@oﬁ er%E har@éce@ﬁd%w é&eétbl@é e4f of tiRrprédrug wherein R®

e bt e S a b CALREBEE S b fcR DR rmesor

pr ewittee groviged |bene0cmmpoumlda plaarmlaeaun@dheenqentable yalt ester, amide, stereoisomer
or pro rgﬁfhte%lgt ﬁ §81La;rma(€e§h(%ﬂy %agﬂ)tgtﬁe sSH R IHRPrSPATRNherdh one of R® and R is

rmaceuticall'y acceptable salt
phmw¥0@@@“&ﬁé@¥&@*“ﬁ@ﬁ@?ﬁrﬁh@rﬁpgﬁm and R7 is benzyl,
OpFLmER bloyidedlie Hid dotipeshdne bharimaveticadly kgdeptablakay esier, é}ﬁlde stereoisomer

or préérucgﬁepeg% %%r}arrhaq_el% %Wmeﬁable éltq_@‘)erbﬁ%u% whe%hzbl% 8 R®and R’ is 4-

provi harmaceut | cal l'y
fluoremheey)t abl e ester of the above-described compound. 5

FUE e prK/i@é’d dexk doﬁwp@urm?abl‘mﬁlab@ultl@’ﬂi’ a@RpRoIs ishlt, @ster, amide, stereoisomer

or prﬁwggr o ng 2 gha]ng;acéeéngggf g%F%taﬁ%F%\qp J@\%ﬁ)@%rugg\pﬁerem gne of R® and R’ is
benzpl; ogtiouglytshisstiated, withiovidn elkp hzelonat QR i €GO efiHRhFRNRR',

CszgbtR 8b,Nie picpdrug; or a mxture thereof; and a

Furthp@ﬁ{ogﬁgdelg%%g%%egéég%gqg PL%%@B%E‘% di gspctgbedo crompound.

Further provided is a pharmaceutical composition comprising the above-described compound, the
pharmaceutically acceptable salt, ester, amide or prodrug thereof, or the pharmaceutically acceptable sait

of the prodrug; or a mixture thereof; and a pharmaceutically acceptable carrier, diluent, or vehicle.



Further provided is a nmethod of inhibiting cholestero
bi osynthesis in a mammal requiring inhibition
W@ 0wpno®rNg adm nistering to the manmal a PCT/US2005/012255

therapeutically effective a&mwunt of the above-

descri bed conmpound or the pharmaceutically acceptable

salt, ester, am de or prodrug thereof, or the

pharmaceutically acceptable salt of the prodrug.

Further provided is a nmethod of |owering LDL

chol esterol in a mammal. Further provided is a nethod

of raising HDL cholesterol in a manmmal . Further .

or B¥INGRRrOTIde o frateod CbinipiReholRg oL PEYBHET i Hjpammal requiring
inhibBeMNEdnrikihg gdrhiyisrind toitikenaramalira taerampsutiely effdetivet dnequnt of the above-

rovi ded 1I,s I ' realPl i :
cosoBRepBr G R BErARSs Dyl EpkBE <ok A iy Blogru treot, or e
pharpacsuficitdadesptablergaltidthegfodryezat i ng, preventing or

COPfrHaF hroNGedy BeHekHId@F WREririgd@iicholesieral in Bamarahal. Furt her

provided i. met hod of .tr in . ' or
coht sl Prpﬂéedif ?ﬂbﬁ%‘?grO?%a'S&ggg}é‘sceh,gkﬁ%rﬁﬁx %3'? e{anEJ}gatLes_ or
os Fevpoprogia is B methedefitiating pravheting o exntraliep hygerpidemia in a mammal.
Co%ﬂ&om@é’d 09 nfatieRof i ating, Grdventig ofedRtrBlindHypSichtlestetolemia in a
or a pharmaceutically acceptable salt, ester, am de,
mamg¥kr eoi somer or prodrug thereof, or a
phadrhee potiiesns bynattedeptredthg psakitingfor edngrolfingtpertriglyceridemia in a
rein RlL, R2 and R5 are as defined above. Further
provided is a conpound having a Fornmula F 'O, ~0 O
R Bitasr oVt (ERMAAS! KOrgHA PR BB B BT o RS TRy dmeske, BPH
diab&t@ dr.osteshddsis in@intkymast er eoi somer or prodrug thereof,
or _a har.naceut | .salt of the prodrug
mhg?@?ﬁmﬁﬁgaﬁgggh@aﬁhgg?g&ggpﬁg?%hed above. Further
provided is a conpound having a Formula: WO
2005/ 105079 PCT/ US2005/ 012255 9

mam

5
R o) o) )

R1
N o
"~
R2
or a pharmaceutically acceptable salt, ester, amide, stereoisomer or prodrug thereof, or a

pharmaceutically acceptable salt of the prodrug, wherein R', R? and R® are as defined above.

Further provided is a compound having a Formula

/%o

0

D e

O OR'O

or a pharmaceutically acceptable salt, ester, amide, stereoisomer or prodrug thereof, or a
pharmaceutically acceptable salt of the prodrug wherein R? R® and R’ are as defined above.

Further provided is a compound having a Formula:



O OH RS NRN R4 or a pharmaceutically acceptable

salt, ester, am de, stereoisoner or prodrug thereof,
w@eooa/109har naceuti cal |y acceptabl e salt of theP@r/osrog012255

wherein R2, R4 and R5 are & defined above. Further

provided is the | actone formof a conpound as

descri bed above, wherein R2 is phenyl optionally

substituted with one or nore halogen, R4 is

-(CH2) nC(O NR6R7, one of R6 and R7 is aral kyl,

optionally substituted, and the other one of R6 and R7

is H; and RS is §-C6 alkyl or C3-C§ cycl oal kyl .

Further provided are racem c m xtureg of all conpounds

described herein. Further provided j process for

preparing a conpound having a For 0 OR11 OR10

RS ROZ--Nb. R RO O froma co [

Formula a. OO T R5 R2KN

followi ng steps: 1.) rReacth

conpound having a formu

sol vent; and optionally

conprising the

g the conpound a. wth a
JjY/OORlelo.na

eacting the conpound a. with

a compound NHR6R7, in a /olvent, prior to the first
step, mherein R2 and are each independently H,

ora ﬁ@?@%g L\’ng:/eﬁy actep tlle)églt eggkgﬁld%yﬁérgagm%r or ﬁ{)bfrjuet; traFedk, l&Vla

er oar opti ona itute

phamce@uc@m@mepm@w oM BOUSS DESTFIOR PRI AUSLE (55 Po I BEE 0ove.

10Flﬁ@nen‘ &oﬁed@ﬂw@]e@toﬁb koyth,of E£3orfiSbuay ¢ Ossbkned abavey herein R* is phenyl
optlcgﬁ%ﬁteéftmtgtgwa{ oar (T halﬂcﬁgte ;I??J a(y%/)n (O%SlR@ Q)rﬂla loV R® and R’ is aralkyl,
optidnallyogybstjtut@iR and th@@t-ﬂ@) q@mj R® and RGsid: r@@pﬁ s@, Ce a kyl or C4-Cg cycloalkyl.

( %@ﬁ%ﬂed a%?a%lgmlﬂtﬁres @MII c%pé@dﬂes@ﬂbe@lﬁreﬁi kyl ,
heFléWSb%lfaY' |is ) Bﬁf?séﬁ%ﬂ H“iPaE’&%%f‘?’% e"gﬁa\%gr? F°%“'f’ b.

het er oaryl , Iomer al kyl, hal ogen, OR,
o OR!!OR!?

R
b, R_J\ I _

from a compound having a Formula a.

comprising the following steps:
1.) Reacting the compound a. with a compound having a formula c.,

ml ](RIO

O
RSCQKVJ\/J\/“D&E

C.
in a solvent; and
optionally reacting the compound a. with a compound NHR®R’, in a solvent, prior to the first step;
wherein R?and R® are each independently H; halogen; C4-Cg alkyl, C5-Cg cycloalkyl, aryl, aralkyl,
heteroaryl or heteroaralkyl; optionally substituted;
R%is —~OR® or - NR°R/;



A

-(CH2) n00OR , -(CH2)r, CONR R', (CH2)nS2R , S2NR R*
or CN, -(CH2),COR, -(CH2)nCOOR , - (CH2)nCONR R' or
WO ¢@5R)59B802R ; or N, R6 and R7 taken together POT/ISH05/012255
4-11 menber ring optionallyocontaining up to two
heteroatons selected fromO, N and S, said ring being
optionally substituted with aryl, aral kyl, heteroaryl,
het er oaral kyl, Cl1-Cl10 al kyl, C3-C8 cycl oal kyl,
hal ogen, OR, -(CH2)nOOOR , -(CH2)nCONR R',
-(CH2) nS2R, S2NR R' or CN, R and R' are each
i ndependently H, Cl1-Cl12 al kyl, ar r, aral kyl : . ,
R%is gt @malkylyCastasyelpalion. e, arplty “8@23%8“9%%%1% offiopally fufstituted with
aryl, hetsieRANeRatdivy, 6dlogghOORI, KEH;) (@R RICH:) SIORFAR]L EREHSOsR', SO:NR'R" or
CN_Rlo and R11 taken together from isopropyl; and R12
' R13 and R14 are each independently C1-C6 al kyl . , )
R’ is FUE - Bre rlkpr GuPaweioplsylerpraselod deteenan Piisiaredig vk cpBIAFBLfHystituted with
ary, RURFbA9, BB hagerDORS XK 00 O g?N NO N ,~2
erein , , Hhned,a [ .
(YOO G FgET e ar g SRR, A R e SR e PR
(CHLOONBRRApr PICHN.8B4R'; Ph O a. wherein Ph is phenyl and
N, RBQ'H' R t%ﬂé\%dethe}’\#o‘;rn 23-18 GREBER Andebibitlly Sorftaimilto twdhetérbatoms
- R5 b. erein R5 is as. d flqgg oVve, ndﬁ{ p ShoSivl h kv
selectag @M hEN .0 GPorPeineaRiBeti G PL et i gk S R EloSiypheteroaraly,
C.-CRARGA! G PB0KBIoRGT/HIERe0 BIR) :E2HERCOOR’, HCRDCPHR'RY, -(GHaBPO:R', SONR'R” or
.Ph OC wherein R5 and Bn are as defined above; 2.)

. hydrolyzi ng the conpound ¢ and subsequently reacting. i
R and Rearh gésogaremestiicnicr 8 7 o5 TG BRIt psEifitea s 0.2
R™ and R" are each independently C-Cqoalkyl, C(O)R, -SiR"R™*R" or R"® and R"" taken together from
isopropyl; and R'2, R™ and R'* are each independently C,-Cs alkyl.
Further provided is a process for preparing a compound having a Formula:

wherein R', R? and R® are as defined above comprising the following steps:

1.) reacting a compound having a formula,
Ph
Ph O ,
a.

wherein Ph is phenyl and Bn is benzyl, with a compound having a formula,
0
CI/U\R5,
b.

wherein R® is as defined above, under basic conditions, to form a compound

having a formula;



O d. wherein R2 is as defined above, under basic

conditions, to forma conpound R5 OR2A- NOBn O H
w@2o008/1050herein R2, R5 and Bn are as defined abowes2005/012255

1" 0 3.) reacting the conpdund e with a conpound

having the fornmula H2ZN Gk, to forma com pound O R5

BhnO- OO O Nzz~ NO R2 f. 5 wherein Bn, R2 and R5

are as defined above; and hydrogenol ysing the

conmpound f to formthe conpound. Further, the present

i nvention provides a conpound having a fornula: WO

2005/ 105079 PCT/ US2005/ 01225 12 R 0=S=0 NH O HN

OR S~ 0O 32 R Werein R B R are as defined
above. Further provided Ps a conp %nd havi ng a
formila: 0 O- RS AN (NRGRFENRSTHO D

Ph o

wherein R® and Bn are as defined above;
2.) hydrolyzing the compound ¢ and subsequently reacting the hydrolyzed compound ¢ with a compound

R2 Cl
f
d.

wherein R? is as defined above, under basic conditions, to form a compound
O. RS
O
RZ/U\N OBn
H O

wherein RZ, R® and Bn are as defined above;

4

000

HZN/\/'\/'\/U\OJ<

3.) reacting the compound e with a compound having the formula , toform a

compound

wherein Bn, R? and R® are as defined above; and hydrogenolysing the

compound f to form the compound.
Further, the present invention provides a compound having a formula:



Rl

wherein R5, R6, R7 and R8 are as defined above. The

present invention further provides a conpound of the
wao-eoosubm79 sel ected fromthe group consi sti ngPOf/US2005/012255

(3R 5R)-7-[ 4-Benzyl car banoyie- 2- (4-f | uor o- phenyl )-5-i so

propyl -i m dazol - 1-yl ]-3, 5-di hydroxy- heptanoi c aci d;

(3R

5R) - 7-[ 2- (4- Fl uor o- phenyl ) - 5-i sopr opyl - 4- ( 2- met hoxy- et

hyl car banmoyl ) -i m dazol -1-yl ] -3, 5-d i hydroxy- heptanoic

aci d;

(3R 5R) - 7-[2-(4- Fl uoro- phenyl ) - 5-i sopropyl - 4- phenyl car
dazol - 1-yl ] -3, 5-di hydr oxy- hept anoi ¢ aci d;
(3R RYJ7- [4- (1, 3-Di hydro-i soi ndol e- 2- car bonyl ) - 2- (4 f
enyl)-5-isopropyl -im dazol -1-yl ] -3, 5-
>&¥ hept anoi ¢ aci d;

(3R, [ 4- (Benzyl - et hyI car banoyl ) - 2- (4-f 1 uor o- phen
yI) 5N sopr opyl -i m dazol - 1-yI ] - 3, 5-di hydr oxy-

ept id;

@R) -{ (4 Fl uor o- phenyl ) -5-i sopropyl -4-[ (pyridin
| \ )Brretqw h)-carbam)yl]-i m dazol - 1-yl } - 3, 5-

(4 hydr oxy-Tiept anoi ¢ aci d;

(3R, 5R)-7-[2-(4- Fl uoro- phenyl ) -5-isopr opyl -4-(2-pyridi
Wher@rn3% Mﬂ\dfeb*é)ds@anmbWe)-i m dazol - 1-yl ] - 3, 5- di hydr oxy-

%r@n%’%\"‘%ﬁ’ I?ic?ﬂ’] uogp%h%ngnayf my la: sopropyl - 4- ((R) - 2- ph

enyI I ﬁsbarmyl )-imdazol -1-yl] -3, 5-di hydr oxy-
hept a | c c
(3R RREK? Chl or o- phenyl ) - 3- hydr oxy- pr opyI carb

I uoro phenyl ) - 5-i sopropyl -i m dazol -
3 5 dthUroxy heptanoic acid; 5
(3R 5R) I¥- { 2- (4- Fl uor o- phenyl ) - 5-i sopropyl -4-[2-(4-sul
- 8) yl]-im dazol -1-yl}-3,5-
Wher%ﬂ‘ %ﬁ% ’Qha']% taéeﬁ%Méf'ﬁ@J%’%U%\o 2005/ 105079
pmmgmgmmg%fgrthelgrovudes a compound of the Formula | selected from the group

consu@% &@R’Eﬂ?)[?z[d(%nﬂldéﬂfaﬁroﬂtﬂe(ﬂylhbrefphe@d)m’-leqmycbpyl4m‘(<(a$c)l-11y|] -3,5-dihydroxy-
r:él - 3- phenyl - propyl car banoyl ) -i m dazol -1 -yl ]-3, 5-

heptad‘ ﬁf& bxy- hept anoi ¢ aci d;

(3R SRORBRY FiForpRheny )i parepy phhpetoxsflcprparpylly deaﬁﬂéﬁgﬂr%b' -dinydroxy-

hep tﬁblg)élcgar banoyl ] - 5-i sopropyl -i m dazol - 1-yl } -

(3R, %ﬁy %-‘(-6 élgorffﬂ?wﬂ%—law%oyg ghenp/lfarﬂanec(yilmldazol 1~yl] -3,5-dihydroxy-heptanoic

acid;S, 2S) - 2- hydr oxy- 1- met hoxynet hyl - 2- phenyl - et hyl car banoy
(3R dl%nga -, §%Wy%¥éowld€iecizaéa%on§h) A d-1BrBpridh iy siisepppentanni -gi-3,5-

dihydgqy- h?PtFQO"{ﬁC'QI uor o- phenyl ) - 5-i sopr opyl - 4- [ 2- (4- met hoxy
(3R, 5/ TenyBnzaitethyl-capavanyt)2H(-fluoro-pokydb-isppydpy-iidagnl-1-yi]-3,5-dihydroxy-

OXy- hept anoi c aC|d
heptq?gyagh [2-(4-f uoro eny| E drﬁx% ¥ 1-3.5-
<3R@_R pﬂn{éﬁérﬂué&omﬂe@@r%ﬁ?ﬁm PY§H r%vﬁ t 'h«?ﬁ'%%% g
dihyBex3-réblayele @@w hefpt anoi ¢ aci d;

R C4 ) - Ji-Gthylcarbamoyt)-imidazol-1-yI}-3,5-dihydroxy-
LY A, BBl blysanpmon jop 195 oo
heptangic-gstdenyl| ) - et hyl car banDyI ]-5-isopropyl-im
(3R, Srdlaz el a-ErulolphdnymrslisByreypaxy (R phetyPpropyieshmoyl)-imidazol-1-y1}-3,5-dihydroxy-
heptanoic acid;
(3R,5R)-7-[4-[2-(4—Chloro—phenyl)-3-hydroxy—propylcarbamoyl]—2-(4-ﬂuoro-phenyl)-5-isopropyl-imidazol-1 -
yll-3,5-dihydroxy-heptanoic acid;
(3R,5R)—7-{2—(4-FIuoro—phenyl)—5-isopropyl-4-[2—(4—suIfamoyl-phenyl)-ethylcarbamoyl]-imidazol-1-yl}—3,5-
dihydroxy-heptanoic acid;

A



(3R,
5R)-7-[4-[2-(4-chl oro-phenyl ) -ethyl car banoyl ] -2-(4-flu
we@e@sphenyl ) - 5-i sopropyl -i midazol -1-yl] -3, 5- PCT/US2005/012255

di hydr oxy- heptanoi c acid; 13

(3R 5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl-4-((S)-2-ph
enyl - propyl car banoyl ) -i m dazol - 1-yl ] - 3, 5- di hydr oxy-
hept anoi ¢ aci d;

(3R 5R)-7-{2-(4-fluoro-phenyl)-5-isopropyl-4-[2-(3-net
hoxy- phenyl ) - ethylcarbannyl] I m dazol - 1-yl }-3, 5-

di hydr oxy- hept anoi ¢ aci

(3R, 5&% By luprq: @eom ?18969&'%@%9@6%‘??“%%’ PfP%?%baﬁ}?gmlfazol-1-yl]—3,5-
d.hydegxg;hbgtaﬁdy@ml ]-5-isopropyl -imdazol -1-yl}-3

SR SRRl et e
dihydorg-hpptemyj¢ 3cids- i sopr opyl -i midazol -1-yl]-3, 5

(3R, o MLy Q6r &&%@P@-’( ¢s,28) Qihydroxy~1 -methoxymethyl-2-phenyl-ethylcarbamoyl)-5-

h -5- | -4-(2-pyridi
'soprﬂpvzrny#zgﬁ%}f%éﬁﬁaﬁsx"?°ep TR0l 15y 1] -8, 5l hy gl oxy.

(3R, dR{Tt {2100 iwraphehy)-b-isoBiRp BR)[2-74- [ngth()xy. ﬁﬂeuﬂ)}@ﬁmf@e@moyu-mqqz@ 1-y1}-3,5-

1
d'hy‘ﬁ?ﬁ%}%g‘%n& Q‘{T R A B4 baroy | -imidazol-1-yl]-
(3R 51@85? @“p%}/).;orq ?ﬁeﬁéﬂfﬂﬂ( St1 Wr?xyg%é 'dé HW}/ %E%'V qgézs{n‘,gﬁb?gopropy imidazol-1-yl]

3,5-dgéirdxy-heptanoic acid;
(3R, @3 2R ﬂJor$ éhe@m@) [‘1'§Ir Qéf’ hﬁgé&yh @dko&?rﬁétﬁmél A%ehﬁ‘ll’ééﬂvgn?@fhenyl)

o) dyrox eta oic acid
ethqua\gtpamoyl] 5 |sopropyl 1m|dazol 1 -yl}-3,5-dihydroxy-he tanoid aci

(3R, 518)7 [414-@=dnfbrd=preayipetpiienydnoy-24( smmrmpyény%mwrupylenmamm yl-3,5-

dih imi dazol 1-yl ]-3,5-di hydr oxy-hept anoi ¢ aC| d;

'y‘%?:?‘éh??éf HT% (421 uor o- phenyl ) - 5- i sopr opyl - Iéto Uene- o ai

(3R, 542)5:7&2«%3:1«) pmerwwéze@pmmwﬂj’&)@ eheay-R{ARY B RPYpiRideFok 1-YII-3,5-dinydroxy-

heptaHo

(3R, {ﬁ% ga{?&%cy ?hq(nﬁll) glésgogro%il 913? A g\)egig dfé:@ﬁ{gli éh&é’%tgpt @%Ha%l A-y1}-3,5-

dihydaoiyeheptanoic acid;

(3R, fiR%Fi é@-fﬂonl; Fhén?rr) Fliplor@orhsan)ethyidr moy-d-sebepyitaadonmyl}-3,5-

I m dazo 5- di hydr oxy- heptanoic acid; 5

de?@ﬁ*?RF”W°f%P(4-Fluoro phenyl ) - 5- pr opyl - 4- benzylcarbam
(3R, ER) 7~ [412- d&aczhmlro fhepll)-etBylBarpanigytl2a4-fludrephenybiddsaredpy-imidazol-1-yi}-3,5-
dmwﬁgggéﬁ% .(4- Fl uor o- phenyl ) - 5- propyl - 4- phenet hyl car
(3R, W7 @g—lﬂ%e%gl&wgéﬂﬁégwiﬂég—vo%%ylcaeb%moyl?|m|dazalc1l ﬂ]—B,S-dihydroxy—
heptdrdfs &R) - 7- [ 2- (4- Fl uor o- phenyl ) - 5- propyl - 4- (4-f | uor ophe
(3R, ghé)lf@ DAY Lgenkllsrh (H ﬂZz‘PJ) Q%yé’rjoly-?’ hyrirSHy RSB en I Ry RBBE/oy1)-5-
isoproBYRINGRYzol71-p1h3. 6 AINFHIQH tePPREIRFFS:- 5- met hyl - 4- phezyl car bam
(3R, SR)L7- 2113 -HREelphbny)l3-isdnrEpyli-byitybarpaheypinsidarot 1 -gE8, Bdihydroxy-heptanoic

d(3R 5R)-7-[ 2- (4 FI uor o- phenyl) 5- et hyl - 4- benzylcarbam
acidioyl - i mi dazol - yI] 3,5-dih rox% hept anoi ¢
(3R FRR-BFY Fmo{oznh(eaw F- @@nf@nvbﬁe?;wbca ampyHiydazel- bWbﬁérdereé&f -heptanoic

cigbamoyl -imidazol -1-yl ]-3, 5- dlhydroxy hept anoi ¢ aci d;

(38 '~§f§ 7OL2 FS% gmhh%&f ég%s%%d' to:{H m;tz Q}GI'fc)fyl?ﬁlg%gEy {/li—S g dﬁﬁédr[)xy heptanoic

acid C{Blhyiﬁr M@j-ﬁtlr%mr(antmnyl) -Sethyl-4-(4 ﬂuorophenylcarbamoyl) -imidazol-1-yl]-3,5-dihydroxy-
heptgr%%) [ 2- (4 FI uor o- phenyl )-5-isopr opyl 4- phenet hyl
car

am) i midazol - dr.ox ta
(3R,5R)-7 %Iuoro phenyl)-5- propyl 4- pLeny’Ica5bamol)'/]Iy|m|rdaz 1-yﬁg (ﬂ'\ydroxy heptanoic acid,;
(3R,5R)-7- [2 (4 -Fiuoro-phenyl)-5-propyl-4-benzylcarbamoyl-imidazol-1-yl]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2—(4-FIuoro-phenyl)-5—propyl—4-phenethylcarbamoyl-im idazol-1-yl]-3,5-dihydroxy-heptanoic

acid;



acid; (3R

5R) - 7-[ 2- (4- Fl uor o- phenyl ) - 5- net hyl - 4- ( 4- sul f anoyl - ben
waglosaoidvanoyl ) -i midazol -1-yl]-3, 5-d i hydr oxyPCT/US2005/012255

hept anoi ¢ aci d; 14

(3R 5R) - 7-[ 4- benzyl car banoyl - 2- phenyl - 5-i sopropyl -i m d

azol -1-yl]-3,5-di hydroxy-heptanoic acid; (3R 5R)-

7-[4-(3-Chl oro-benzyl car banoyl ) - 2- (4-f | uor o- phenyl ) - 5-

i sopropyl -i midazol -1-yl]-3, 5-dihydroxy-heptanoic

aci d;

3R 5R)-7-[2-(4-FHl h | d 1-vyl .
7i{%: 'F'b?fgwhéfm &aoggt{y?i?@i?q%)r/ gﬂymgﬁ{%wggg(w aﬁglgﬁgﬁ%?ﬁllh?/dmxy-
heptéh@lc@md( 3R,

Ben r I f .

(3R 5?5)75[3 z{,flu%[a g-pft %(nyf)% Q?\ﬂw phgn)}gﬁéﬁd g'BgIQHMEzecﬁﬂé/ﬁgl %ﬂlﬂfd%x?h@ptanouc ac;d.,

(3R,5R3R-[BRY-FIgorpHheyybidopet Wrbﬁgzy cgcbpmgwﬁrauﬂa%pé-ﬁw »)3 54dll"(y5!r0ﬁ%{1ﬁotanonc acid;

(3R, 5@5% [RENZYbre hERAVBYhdthj1- X ghaZhyickrbamoyl3mfazol-1-yi]-3,5-dihydroxy-heptanoic
di ydroxy hept anoi ¢ aci d; and pharnmaceutically

aCIdacceptable salts, ami des, esters and | actone forns

(3R, %GF{G{IBtphéﬁye&pln”@ﬁHh-parbﬂveyﬂta -@riluerarrhp)-SoiseRieryEigrigazol- -1-yl]-3,5-

mhwﬁ%&ggﬁggmpgmghe Formul a |, as described above,

(3R,qu\gﬁ’-[gm Iglqgr[g‘%{\ngtyﬂgﬁyg ;&5%8%%'{3%)4 %{g?']“%F‘Bdaﬁﬂ' n% :‘3 ,5 glhydroxy-heptanom
acid:propyl - i m dazol - 1-yl ] -3, 5-di hydr oxy- hept anoi ¢ aci d;

3R, q‘?-g"’}r[gﬁf Elpéﬁoﬁ:é%yﬁésﬁg ﬁﬂt@(@-'s@!fa%wlt%nzﬁé&&é%yl ) RSULHE1- @E@ls -dihydroxy-

The present invention furt
heptanoig\acdes a combi nation of a conpound of the Fornula |

(3R, 59- ﬂ%bmr&arba:hewe,phemyn -8-iqobapyraraie atol-¢-3i]-By5-ditydepy-héritanoic acid; (3R,5R)-
7-14- (gigéﬁlc{ro 2] y%arb%%&ﬁ)az glrf ulal%ghgﬁfb 4064 ER-imi@28- 1_?_\'{11133 S’Bm{}ﬂ?&@ heptanoic

ctive agent. ?%
acid; (3, BRE1- Br(44ﬁ=u,|0fq-|@']en¥i}-6(;pq?§s1 3éca éjﬁ)pgoeg»rlmldazol 1-y 5-dihydroxy-

eptdrRIFRRRI tion conpr|S|ng a conpound of Formula | as

%ﬁgr ﬁ%&%{}f% SF'PY) 2 clon?%%?éh ﬁlﬂ)r@ ?hg‘?f} Hnﬁ&%o@'b—?}’@S dﬁ?ﬂof@/ heptanoic -
acud N@RBR)-2[{5-Cglopteeyl;2- (ﬂﬁlgorprp@g@ﬁtf-l (ﬁ]—w&ypﬂxy Benzyearppae)-imipaq-1-y11-3,5-

dlhyd%ﬂyﬂ]ebt’aﬁmé 9did: QWb PebrmacaRasHNg §Gce6t3!5‘?e s&3) anfidgs? e§térs and lactone forms
FI uor o- phenyl’) - 5-i sopr opy! - 4- (3- phenyl - pyrrol i dine-1-c¢

theregk-honyl ) - i m dazol - 1-yl ] - 3, 5- di hydr oxy- hept anoi ¢ aci d;
( 3TR: pBRINt Mvéntion BirtBETPZEITEs alcpopsund pf/ihe bPimyiateasidaseiiope Above,

seleé(«%to%n fdof g cJuHQ?r%;(s@kf&Xéé SR)-T-B0BNRNrbdriby A2zt uolo=phenyl)-5-isopropyl-
|m|dng gh} S*yhhp/%%yz‘hqgraﬂgp SC'B rpgﬁslrrﬁcetglc?lg &S?egbﬂe s&tlt? EmldeF festers and

lactofy torrbs thereof.

beq’ﬁg ér%@énp %U@vﬁ ibA fdrtﬁérq@mes a ¥bination ofjé W&Woﬁﬁé’ﬁcﬂﬂ@lé | as defined

ar maceut 1 cal ny accerp a q |
abov g POGITIRSPHEADIFGHBHAEle SSHaO% G SE PR oL pre or more adciions
phmmaMﬁm&mwampéaMymes inter alia the foll owm ng conpounds:

I:-EEOOSG A 97”9[5”267”3'0'5 %é@g&@%gﬁ;ﬁ%ﬁéﬁ%gﬂ & erra]ozsglon g%r]n;r){lslng a compound of
Fombﬂ;ai»els}deﬁne@@b@x{elm @@Bnﬁélﬁ%oy 23 definedPbRys ANd A Hmagegtucal]y acceptable
camQP E}mﬁtQ%y&m& an0I ¢ acid;

] CQ"W&%’}}P? ris ‘”Y?’ﬁ g%w yl‘{;_t};r(%_é‘weqbl M%Oﬁgp@%%% gﬁ’z" 5338 -7-[2-(4-
Fluoi-ghgdly! \95¢ s brarpd v A-§3-pheangliry rrolidine- -1-carbonyl)-imidazol-1-yl]-3,5- d|hydroxy-heptan010
amd( §IB’5§B) 140 B'i’enEé’r%E@Bﬁﬁ%Wrohamédr cfa}bkdﬁ’ﬁpph%ﬂo)p’rém{l)ﬁi BopgrBtyl-imidazol-1-

enz am noj car

vll- 3@TW€"I"6¥(§W§@GL [% 4- Fluoro rghenyﬁ% lsopr(%yl 4- a suifamoyl-
benzylcarbamoyl)-imidazol-1-yl}-3,5- dihydroxy-heptanmc acid; and pharmaceutically acceptable salts, and
lactone forms thereof.

Still further, the present invention provides inter alia the following compounds:



(3R 5R)-7-[5-cycl opropyl -4-{[ (3, 4-di net hoxybenzyl )anm n
o] car bonyl }-2-(4-fl uorophenyl)-1 Himdazol-1-yl]-

W@ 2®sdoseydr oxyhept anoi ¢ aci d; PCT/US2005/012255
(3R 5R) - 7-[5-cycl opropyl - 44§[ ( 3- et hoxybenzyl ) am no] car
bonyl } - 2- (4-f 1l uorophenyl)-1 Him dazol -1-yl]-3, 5-

di hydr oxyhept anoi ¢ aci d;

(3R 5R)-7-(5-cycl opropyl - 2- (4-fl uorophenyl)-4-{[(2-m

et hoxybenzyl ) am no] carbonyl }-1 Him dazol -1-yl)-3, 5-

d| hydroxyhept anoi ¢ aci d; (3 R 5R) 7 (5 cycl 0
-2-(4-fl uorophenyl

(3R, S&ﬁi@pgc@mqﬁw]ﬁcﬁ(ﬁﬁlgqypﬁnzl)amjqoﬂﬁabtggﬂ 2 §_4 wO)'opgerg/l) -1H-imidazol-1-yl]-3,5-
dmydetixbryéé}faazsmagt anoic acid; (3R 5 R)-7-(5-cyclo

(3R 5&25%//%%)&{0881] C{é@bgc{] f@.l %n%/zﬂﬂamln%%ag% nﬂ% ;H;Tuosgopgenyl) -1H-imidazol-1-yl]-3,5-

dihyddixhtyepteorig laeipt anoi ¢ aci d;

(3R 5(??8 5 clobrdpyr élwcdu@ﬂ)bﬁem{/i) Zﬁﬁ(i -fheihbid@eenhanybltardorlyH{1#-ifdazol-1-yl)-3,5-
enzyl ) am no] carbonyl'}-1 Him dazol -1-yl)-3, 5-
d'hydEHXMWP@Q'flﬁé'ﬂt anoi ¢ aci d;
(3R, 53 R[5 R)ctoprdp-4- {[(M—ctryethwmwa)mmn qrdjoul- MWO}ODBGW&I%@I%ZO' -1-yl]-

35d[h?(ﬁ¥)8/hgpt£rﬁ)géd{)or ophenyl ) 1 Himdazol-1-yl]-

hept anoi ¢ ac
(3R FIRIBRIPIP: 4{ﬂ‘@z?t*@m%f‘%é’ﬁWlC?fQH?VH&%éPB@H@ﬂ”}” e
duhydﬂfxg)lﬁ)apltanzmﬁémfl uorophenyl )-1 Hi m dazol -1-yl]-
Y H-imidazol-1-y1)-3,5-
s P REHIEE PO PR rsegh%vﬁgnzvgﬁm'sa]§afb°"g'}sysmasm "
dlhydmmlyqpia@m@@mﬂl uorophenyl )-1 Hi nidazol -1-yl]-3, 5-
(3R, 5H J?X@-E L2 oA SoropBériyl)-4- {[ (2- methylbenzyl)amlno]carbonyl} -1H-imidazol-1-yl)-3,5-

dlhycgqu]ﬁ%eé) '|° ([21% cycl opropyl - [({4 [ (di met hyl am no) car bon

no) carbony Ia( lgh‘é fl uor ophenyl) -
(3R, 5&17rf5ﬂmqp|ropyL &[ﬂ—fl@rqphgﬂyhyfd W @g%mrﬁmgﬁqr nyi}- 1H imidazol-1-y1)-3,5-

dlhy&&%é@no% k@ cycl opr opyI 4-{[ (3-fl uorobenzyl ) (nmethyl)a

(B3R %)-%O( G bo@%gﬁfiu H)g %nyg é" @Jﬂ egéﬁgoe%zy%mlg&]gﬁgﬂy%]m |¥'dlazol 1-y1)-3
duhyqng»dyhebta[r{o(cacml difl

(R, éﬂgﬁqﬁ’ﬁ[hzé%%&%ﬁiﬂxmn@]g%@%@ %@IGWOEW@ (4 Aadrbprer@phiemidazol-1-yi)-3,5-

dazo] r oxyhept anoi c aC| d; (3R
dihydsoxepfancig.acldc)  opro pyl - 2- (4 f1 uorophe nyl)-4-({m
(3R, BR)ITyh-{[[4- &Id&)bebzyd)ptmmyb@bm@l-q amonr@]oyiér(b(ﬂngfpghemyl )-1H-imidazol-1-y]-3,5-

d:hyc)’%{yzﬁ%p % yI ]- 3| 5hd| hydrfnﬁyhept anoi ¢ aci d,
(3R SO oA cyznqb&nﬂ ‘é@%eﬁaéﬁ%w}?seavc%p%ommaggbﬁo""r&%w?{ Hi 88135
dihydibiwebtaneiheat anoi ¢ aci d; > . e a
(3R 65@%{? C%/Clcf?é([r?@\ é:—g?" %&m{gmlﬁgéﬁ%&',y %ﬁ’}laﬁlﬂ?é%) e S‘)I{ [2-(
carbgrlyll-234 BU%@WGY%WW@%%ZQ%Y' %éihadm Bt 255079
(3R, ﬁg)ﬂ}/ [@W&Mﬁ@ﬁluo%er{z@l) Retr)dRindledrbergly-eH o-flyuraphenyl)-1H-imidazol-1-yl}-
% Cg)rophe nyl)-4-({[2-(3-fl
yl Jamino}carbonyl)-1 Himidazol-1-yl]-
o s-ipissierignyets
(3R R) g.[d-mW@yyhﬁ&ﬁﬁ@j@bgmya(methyl)ammo]carbonyl} -2-(4- fluorophenyl) -1H- |m|dazol-

%%Fé r@@ox e éns.y@&.@pr opyl 2- (4-f1uorophenyl)-4-{[(2-nap
3R m y@&kﬁ‘i&%‘é‘%ﬁg}ﬁgﬁ% ﬂ% eyt 1T 9% RhetyidhhojarBanyl)-1 H-imidazol-1-
yl]-3,5-dihydroxyheptanoic acid, ,
(3R, 5R)-7-[4-{[(cyclohexylmethyl)amino]carbonyl}-5-cyclopropyl—2-(4—fluorophenyl)~1 H-imidazol-1-yl]-3,5-
dihydroxyheptanoic acid;
(3R,5R)-7-[5-cyclopropyl-2-(4-fluorophenyl )-4-({[2-(4-methoxyphenyl)ethyllamino}carbonyl)-1H-imidazol-1-
yl]-3,5-dihydroxyheptanoic acid;



> (3 R 5 R-7-[5-cyclopro pyl- 2 (4-fluorop

henyl )-4-({[(6-phe nyl pyrid i n-3-yl)methyl] am
w0 p@paesobonyl ) -1 H PCT/US2005/012255

i m dazol - 1-yl ] -3, 5-di hydr odyhept anoi ¢ aci d;

(3R, 5R)-7-[4-[ (benzyl am no) car bonyl ] - 2- (4-chl or ophenyl

)-5-cyclopropyl -1 Himdazol-1-yl]-3,5-

di hydr oxyhept anoi ¢ aci d;

(3R 5R)-7-[4-[ (benzyl am no) car bonyl ] - 5-cycl opr opyl - 2- (

6 met hyl pyri di n- 3- yI) 1 FLlﬁ]dazoI-l-yI] 3, 5-
ydroxyheptano Cc aci $harnaceut|ca

(3R %@c eﬁ?t%%%/ﬁ%%ﬂwh?%v&%% B?Whﬁw@ﬁé‘ésﬂam'%%@'bmw) 1H-imidazol-1-yl]-
3,5-dMyaeRiMeptanvieatid;on further enconpasses each of the

(3R H«é)j - cgﬁﬁ@?ﬁ‘w 924 A& th%@ N Pﬁ‘thﬁﬁé’tﬂﬁ o c@ﬁnroﬁ¥|}“1 H-F8azol-1-y1)-3,5-

use ers to
dihy@spaheptetpidsedt ocar bon of fron11 to 11 i carbon atons

(3R, SR 5&9&1@&6@1 2% @ﬂu&@%%}ﬁb t l;SHéMiflpygﬁ{ntBlyw)me{mynfrﬁlgy}tzarlbonyn H-
sec-butyl, isobuty ert-buty

'm”?gﬁgﬁfggdwwmﬁ§&§¥th% %%he 1ike. The alkyl group can

(3R, B3R )s[4HEesaytestind)earmayiirg-{ fichtamephenyl Mo exslopfopylHél-imidazol-1-yl}-3,5-

dmyéURﬁgbéﬁ&Hgém sel ected from | owner alkoxy | ower

(3R @i{,a}j@ [(légé@anur%cartgqyl]ﬁ qu]?'oproe%.'z (%l Wyng 652/&3[1 I-égndazol 1-yI]-3,5~

dihydrbkgyibptanddRidid;, NR SO2R', NR CONR R', or -CONR R' where

and ﬁ?alpﬂa{gutlﬁfl adc@ﬁgﬂg QQF%BE )écﬁle %Lrhé/ JhereSfyCl oal kyl ,

ara , hete
hetl&s iasel wﬁntloafurthfroernﬁ@apﬁsa@seﬁaﬁ% pf tb%foﬂkaeffpwaunﬂsts%t fepthin the Examples
herefenber ring; or N, R and R' taken together forma 4-7

MenRe (ernr"lI 5]&]3 a ﬁgdzc%relﬁhelf%it r%%ﬁt J?%Yq%f:rﬁerd%r%icirg?rﬁof from 1 to 11

carpbon ato eterm
carbers aigmp apcinpludest fef @Wleamg Ysatbyl.gFPramyk jROPiRRY! rhb%la??g batvl isobutyl,
tert-tity, &i—;QJ'MyI @lhexydrzmb ¢latte. hlShdraIk(}lagfrmrtaﬁ add b@bubsttuied gith b@s@r more of the

subséiiuﬁg}? seleci1 dgfo o&n l%yver ncFower |oag<%%y B&Hzg)éélg% C?ar)(lrﬂ%olaww 'nitro, cyano,

|soﬁro
=0, £$offlit y3H, -€Bx tCCbzblt ﬁozcncp@h;ﬂ yINR'F. rﬁa)sth NRIEANTRR], PreCONRR” where

R’ a@ﬁ'é?@fﬂhéﬁéndérﬁ I alkyl, C@lekéﬂlyl |a§ernyElﬁWyEdryt arafk§l, heteroaryl heteroaralkyl, or

joineg S58S" POV 4 4Rk MATRY T8 e o 5. Pl BRAS TR 7 member o
Usefblesgityl grgursthavé eers tl tofearberl adgen(GB@estkiil-uent , f or

exarﬁpke@m IS\mr(H' Qe Ué/éd heféurWéfe@setB Q)éhbset b Hyum.mﬁéém la,straight or

1-tri r oet
orongheg iy HEA U2 HER P IEE1 k{1 B GIIPSe TRYGR G ReBe et et
n-prép@iMabprapyi yi-buip, @ap—batyleusobuﬁplt@tlsdylvm -pdmivl, Inthexyl remdditediis.. Optionally, lower

apkenyli» nmeans a straight or branched
amwxbéﬂ%%ﬁmem b %gygcarbon radical from2 to 12

r bon '
at J ﬁ§ te&'ﬁ dhqlq?&‘]yb g usedihgreingRigriP & lover ﬂ'éﬂy“?d'cafl 2B F@F@E?W’Qve’ bearing at
leastZon hap gétydubstitudmt) fe@ rydmpl & chiatoareyhyl, fldorgee, &iftybromethyl, or 1,1,1-trifluoroethyl
- pen | - e
and éﬂ_eﬁgex l—l%)%l’kyl ggrhe c% ’HXIL e pe{?ﬁﬂtg%%bﬁ | \/Yh%relih gﬂ%ﬁgrjog?r% Tg %)%Vglkyl group are
rﬂmﬂe@wwym¥mne@ﬁ@écenyl 1- dodecenyl and the like. The
t e teih Ktk m@@:@é’hﬁstﬁlgﬁt drw@biﬁed(lfnséwraféﬁ h@dtocarbon radical from 2 to 12

carbg%/ gtpré)g cP |8ﬂg5etsrﬂo ?gmgonélh%rwl %pro@%rﬂ;@oj‘prgée%yl 1%utﬁ,§?( anthenyl 1-pentenyl,
2-peBtepyl cpyaipl;3- tll-tetyul(; Yhekenyl32-herepriyd- hexgnxh@ﬁe}awyl - qg:tenyl 1-nonenyl, 1-
dece%?lm Mﬁ‘c)nélcenyﬁ ‘Ifﬂaoﬁéﬁélnyﬂér@!ﬁé/lwl 1- hexyﬂg' 3-hexynyl,

O SR ot TS S BH btof  2 cn stoms
havu?@ﬁﬁa%&ﬁ@?fﬂ)l@@%uﬁaﬁﬁﬁﬂ@lﬂﬁ@&mm&ﬂ(%Bfwym)eﬂFhu‘t}aylk&-bamyf 1-pentynyl, 3-
pen@%/lS lé%?cg %rbg Iyn%r@ﬁ&kr@ dtSqﬂerrﬁj/l 5@1'8%% ﬁﬁ&“ﬁyp%dt%?ld‘l nB%l 1-decynvyl,

1 undeoynyl 1 decynyl and the like.



chai n saturated hydrocarbon having from1 to 10 carbon

atons by the renoval of two hydrogen atons, for
wex@spbw7net hyl ene, 1, 2-ethyl ene, 1, 1-et hyl enePCT/US2005/012255

1, 3-propyl ene, 2,2- dinmethylpropyl ene, and the I|ike.

The al kyl ene groups of this invention can be

optionally substituted with one or nore of the

substituents selected fromlower alkyl, |ower alkoxy,

| ower thioal koxy,-O (CH2) 0.2CF3, hal ogen, nitro,

cyano —O —S -CH, -SH - CF3, CCQH C02C1 C6

al k

i nd f@m e-?}lhy|e9e Iqs us%\q ngycfln reé?)'& fooaa(f Ya/efnt grgk%ﬂiﬂved g?rR a str]alght or branched
chawaerawratecah@lrdcwbpn hatireyrfaar o, 10hvatben emmalbi yhie rempval o twedydrogen atoms, for

exan]ﬁ?eqr{neétEﬁén Po! eﬁ%@hé‘ 1%h. étﬁ’ylc,]nf %@Rﬁ)%leﬁé DG, dﬁfet%pro%tleﬁ’é‘@nd the like. The

to e er rin
alkyletelgyon ef e pBIoNavebg PRORTALY StRS IBted AFBATE GBiFE o bg sedtiuents

selecdHEIBRr- alkph%mfe%lmxyh@b@mﬂ@mw -G H s AFh Balegen, nitro, cyano, =0, =S,

-OH V\gﬁ r e(%g E@d—? f'éd( ;{' C(ﬁ kglu qr {Jggﬁll’\f L{@'B%il? amd F@%resi’))de%\%ndently H,

alkyl atyblealiyil, seeriyh dikeat, @t/ amhe), hetprﬁarthe@é@fkw of gt} tRgetheg to form a 4 o 7

memUérerg\grB?rl\? RNard8t @4i@n 'icf%e@ce%fn@!a gitménytsti ascr el akylére@moups have from 1
car bo he hydrocarbon chain is

toe?ﬂﬂqn&tﬁ.ﬂ"% % Q@%Eﬁ?'}ebt ed with one or nore substituents
s elreetesnl “heferaatorh Gisesecdiiekgih repfaseris oxigRvjirogemREuIfUr (O, N, or ) as well

as sl 3}?@1] LRE SOQ)r(Sg'PL)nIer gﬁgv??wsehr%l&%n nitro, cyano, .
o%l’hq%ipy Wroc%@@a@u asdlljﬁﬁad ﬁeregrrgfe sﬁ% gét_é?(@g ﬁ{uﬁé&aﬁoﬁ%‘f Fr%m 2106

carb@ dyths. The Yigdramktovi ichaia kentidnallasuoytityted willr grie, or snogd supbtituents selected

from hov{e glgﬁ "Yber ahk%t(f" To%.f tﬂ'oglw)xyoro 4dng)§éF3t Qﬂgéeher‘ltrct @yafn@ri@ &S, -OH, -SH,

-CF3f ¢@PpHa- sz¢1 ﬁeﬂ’@ér"‘ Rrﬂj —Cﬁ!l\lg R'eyhgre R and R are mge%endenﬁy H, alkyl,
cycloarkyldél&ﬁﬂrél@ﬂylrléﬂ/lezﬁrﬁlaj?l Huteebeayl etasaralgye dr jhieediopetharfieiogn a4 to 7

re carbon
mem&? Glits %l{ﬁt!é cﬁgc e%n %#ﬁwﬁg? 2 rYOQ%}gbrfe? ting
hy dhetsan Uyﬁmh@p@rbﬁ@rgﬁp@ keI qsg.lse('b?ﬁr?la ffeflqarp fpa hydrocarbon chain wherein

ne SURSE bhrdbesloms bid rékee® ithe heted et Thelpitamheh-betb@diom chain is

optuoc@&fy!)%%lhk%glor ng‘ngr\éwgﬁbsﬂuegt)é elel:thY‘%m BWQ %@l %alk(g& lower

thioalGR3, -O-(CAR b, CFoIBRCER. OB oat yepe., o, Nﬁe F@H o H.-BENFERH, -CO:Cr-Co alkyl

NR’ I'\V"‘?)?réolﬁﬁ Rarmwe'% R%'h@ RP QQWF&%@MW% Hlkylab;lébbblkyl akenyl, alkynyl, aryl, aralkyl,
al Ky

ar y s "
hetelwéfy[3 pstg;o?[a\kylﬁgﬂoﬁ/eg é?gghgg‘;?% l%n?e %eé élﬁgh or Nt% a{lg F«’ mtagen together
MNnézLDmEmbaﬁbgr ring; or N, R and R' taken together

r'l'gb ﬁe qetémém@'ne’résrlged Rergherefe?srtman lampns&&ah katlag B@‘Jl ne@8bove that
use erein, refers to an as de

IncUBRAS O TS Mol A TR B AG OB L L GG LR cAgpited b
hydr@g@hgﬁ? Bxygenllid the cadon char @gemingtind the vabembeinconpl et ed by

%8 %%g £Wﬁ3’ébk9>8ﬁ%,nd %V\Iepﬁno%fﬂ&@ggs Qshz@'h@reﬂrefe?srtm nat ing
on | ower an ower
o- alwh pr@ﬁplkmwronaé tq&@adbqﬁ\eaﬁ%%a%@%%dsab%e f°b'°\§ﬂek9 Yoor
S‘ a{hKYérm G’érylf EDiBed hér@nn@ef@v&ﬁ@@:ﬂaramaﬁmnr@&/rmm uredbsditueegder optionally

subsrt %xFeéirbgq t%4 ﬁ\l)sg%gntsl tc,ele (?eat f%nm m@r %llyl Io@\%r éﬁ%@ Iaﬁér%l&llkoxy -O(CH3)0-2CF3,

-OarglptASShRI, hijro, ayeresOiH tﬁrgd(:@y-cpzﬁgcgngu%qum uélﬁtPs S SOIR", NRCONRR’,
503 %ikﬁcé@dzaiyr QL NRREbr AEMYR'R”, WRBRIR @hk RXate |Hd@M§hﬁent!y H, alkyl, cycloalkyl,

akequ&, Ig@gnyl @;ﬁ/ a@% heta).ggry? h%a{alk@e&%&d é%;e%ﬁo ‘form J{RBF% member ring; or

N, RNERdFEREKEeN tddetheChiRy 847 men3@t rida| Eyﬁmpl@@lclt.@arWare not limifed to phenyl, 2-
chloﬁ?@ﬁ( ?chlo%h\?ng%'%lﬁophég@g% %eﬁ%ﬂerﬁl 3%&h;}|ﬂh@m@&m8tﬂpubnényl 2-
methpspena S IREP R MR PIOTI. g R L BSLURET: & Gir gethyonent

4 to 7 menber ring; or 5 N, R and R' taken together
forma 4-7 nmenber ring. Exanples include, but are not
limted to phenyl, 2- chlorophenyl, 3-chlorophenyl,
4- chl orophenyl, 2-nethyl phenyl, 3-nethyl phenyl,

4- et hyl phenyl, 2- met hoxyphenyl, 3-nethoxyphenyl,
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2-chl or o- 5- net hyl phenyl, 3-chl oro-2-net hyl phenyl
w@2@kl1a3029 4- et hyl phenyl , 4-chl or o- 2- et hyl phePgT/DS2005/012255

chl or o- 3- net hyl phenyl , 5-chBoro- 2- net hyl phenyl ,

2, 3-di chl orophenyl, 2,5-dichl orophenyl, 3, 4-

di chl or ophenyl, 2, 3-di net hyl phenyl ,

3, 4-di et hyl phenyl, or the like. Further, the term

"aryl" means a cyclic or polycyclic aromatic ring

having from5 to 12 carbon atons, and being

unsubstituted or substituted with > up to 4 g{ he
2GRS TR PHER P BpE 4 BEN R OB i Y li‘ﬁ?f?;methy'pheny': &
ch|oral3dnah9(mywl 5-dieoRandihyiphahi,\A, 3-dishlorssitbniie?, 8idichioealmsyl, 3,4-
dlchI%r8¥hén¥Ia§ 37 d? tﬂﬁp‘%ﬁﬁ\p ‘éﬁd.m%{qg?ﬁéhgfj 01I tﬁe . %Ké(ér tHE @Hﬁ‘arﬁsmeans a cyclic

4= 360V means an ar onmat
or pqmcwzyc ewnteds manpvoa&omd tabe garhet %?@%taﬁ?rpe'%!é"sH%%“eF%’a‘Y §Pb3“wted with

up to Sof @Rt dBRLdnY grotrSbdifetd b@cﬂ/e\ﬂbrfah(y? BIRerl, afid&IRyNGIl OUPS
es O oar

CrRE ok S Pl B o TR 5, P PR AL BBl o, o
definpy byl , pyrim dyl, imdazoyl, pyrazinyl, oxazonI

t B :Tﬁ%%lrrx b heté?@é?%%@ér% 3K |aronha%5‘ ﬁr? SUh@&ig onke rcb!d ﬁﬁbbél heteroatom The heteroaryl

is oppq»r}@gy sybs§ ttltﬁ%;/vfct’lga'lrjeleor?r{oléen t’Jpreeetng?t e&qzm | n%)éarrg) es of Fte%roaryl include, but
are rdf IVt it threayliofuranydj pyrrolgl pywidllymyiclidyt imidargyli myearinyb peezplmigthiazoly,
benzg{ﬁ%nﬂ db%%f@ragyl tﬁdoly]' qﬂ%olg@ﬁs@cﬁ@rﬁﬁ Mnéﬁblﬁ%ﬁ’f@d Bh@Meke. Further, the

?/ clicringis
e iAtSTEAl PSARAIINAIE Elan B o PRURSFIEA R PSPPIl onS or more (. 1-4

hete@bio % Keletio@sm NN OPadk3) Xyich nfoh &R, @r 2dBie3clic niad sgmmnally substituted with

lower ml E?we?%%a%apm thuo%&gr éﬂ@%ﬁalogén 993%\596 O@II , *CF3, -COgH, -
COLGHer kR -Sah @@ewn%@ﬁﬁ ¥ OHCQJYFF(§I wherg & A RyAre independently
H, aI@}f%@Mbalkyﬁ'aKMfW latkyrdl, Yyl ardi@l, katkroalye hettoaralkll, or joined together to form a 4 to

t d..t
7 melqg) ergr}%a{) e}}l{g%( ch? I5 I\‘Elg)eﬂnggaethg?%?r% ?g{(?e;r?grtn%&;% aE)flaFrr&)%s ftYrthir |9clude l-, 2-, 4-,
or 5-imidetzely!, ki gl ELavERY, 2 it oTdrthiapy, e 1@ 5-isnshiazglyl, 2-, 4y, or 5-oxazolyl,

3-, 4got msg}?agzgllyb’h 3-|dr5-tr?ta‘zolyl4l' 12- %S%t&iblﬂzmbybztnﬂir 44-or 5@yrimidinyl, |- or 2-

plpergz%%a&o?r y(%/r|4 m%rpt‘lohgryl EW%S oi tgl)lg 1cyéf|cljw_ete@aryﬁcomp8unds include, but are
not librited ioarzc@lllzymyl idoindolgl; ber‘@pfu@nyletzqnaqt@pmﬂ beonpnyoyk |bﬁ@2||m|d@zolyl quinolinyl,

|soq1ﬂnolln§?r aQMl‘H ML, QL réy|4+ 5l 5-,QF 7-21‘dol9l pei-afﬁ'ﬂ?)/é-,-? Zor 8-ikdolizi®, I-, 2-, 3-, 4-,

4- nor phol 1 nyl . es_of sujt cycl
5 Onat BRI S0 o B L PUHENIl 2 ok o e THerrg & 2 & 5 -
or 7-beradhitiziolyy s, 31, 406N 60Ty br 8-h@ndioylardry B-, 4bengoThprehippquinolinyl.
berpoxas (Plleeéloia Nz fHed @él%\ny tnea%et@cl)érgyes’dzﬁned 5above, attached to an alkyl

i soqul nol I ny urnazol i nyl, T-
groupps gefinpdigbqye, 1-, 2-, 3-, 5-, 6-, 7-, or
8 Fl'ﬁéltlalrmzthdﬂybcyclb meatrs a saturatgd mondd or pdbycycliofi.e. bicyclic) ring incorporating one

or mﬁre (|Seo I1 %j EétX ogto%s ’selgc}e% om N5O anlg q lt%unﬁegﬁgé %Pé ﬁété(rt)%ycle is optionally

enzoxaz
subsmutew V\bté@ze o rﬁqg@f tpp subgstituerds selep_ted f5>m Iotger alkpxy Icmer thioalkoxy,

_O(CRrL M 0hdIdyeh,, nittNyaho, =B =S, H, -§H,-CB3, -CTH, oOr

in yl x rm et Q
o8B R ccll! G ARl 43R, e, s
alkyriyb aah agdlyy hetegprols petag)a@&qylt wgangbtggejher‘rqqf@rrm éﬁm 7 member ring; or N, R’
and RMEL&T tQ&éﬂ‘Fer?orm"éQﬁf‘%eﬁb&aﬁﬁb” 8t&8d aNPoups 'ha\FéQ‘to)ﬂ?V eld dérbon atoms (C4-Cq

A TN WA o O A E Y
pyrraligiEl @ Specvashyt, hadtidayhedreinglc yrotpboling!, tistanginaetayyl.

S“t?% %etrrﬁt X\é %J%d %Qr%m%cltﬂigg ki thfoartyhg cﬁ)lép(?Ito'r EH/P’JHdeurther includes fused,

sel ec | Koxy T'ower %loa koxy,
mOﬂO@G'@t@F(D’O'Z@P@ pewavté@)@ﬁ thefﬁOf ro, cyano, =0, =S, - OH,

-SH, -CF3, -CO2H, -C02Cl-C6 al kyl, -NR R' or-CONR R

where Rand R' are independently H, alkyl, cycloalkyl,

akenyl, alkynyl, aryl, aral kyl, heteroaryl,

het eroaral kyl, or joined together to forma 4 to 7

nenber rlng, or N, R and R taken together fornta

I - P A | I D 1 Y ] a ~



5 pyrrolidinyl, piperazinyl, azetidinyl, aziridinyl,
nor phol i nyl, thietanyl, oxetaryl. The term"ring" as
waised/1ierei n i ncl udes heteroaryl, cycl oal kyl oPCHUS1005/012255

and further includes fused9 nonocyclic and pol ycyclic

permnut ati ons thereof. WO 2005/105079 PCT/ US2005/ 012255

19 The term "cycl oal kyl " neans a saturated hydrocarbon

ring. Further, the term"cycl oal kyl" neans a

hydr ocarbon ring containing from3 to 12 carbon atons,

for exanpl e, cyclopropyl cyclobutyl cycl opentyl,

cycl ohexyl, cycl ohepty ycl octy dec liny

nof pr ﬁm;ﬂycloai'fv' mﬁﬁﬁﬁwfateﬁmdfe%%‘dlnﬁy FU’FW%dhﬁ‘rﬁ&S}“ fycloalkyl” means a
hydrdt@ﬁiéhﬁﬁg bttt DFons B RS2 datioB dtdmg, fbr bxaniles tfasbidpyeeycebutyl, cyclopentyl,

iR BUEE b ORI, BB pfngh AR50 2By o
unsubstitubereor sulpstitutes, bydygﬁ@ubsﬂ(yentﬁ selectg-%om Spe or rr(rgp:gof tbqﬂ@p{ltuents selected

from 1R SH6BoRékibaikaxiR R* or - CO\lR' R' where Rand R' are
|ndeﬂendentl al kynyl,

ar #FH2eaChp: W%gy%&t@r‘)éﬁwl a§|'alil EE?nyé%ﬁH oi ned

-COLogetihgr -NR'Rf or-GOMNRR’ e Rr@nbélr‘ areurwgpertdenthd H, leyl aglgalkyl, akenyl,
alkyr%altyﬁgr%ﬁglt 9&%&)9@( hét%gﬂa@(yl%r foiERINB&Sher td¥Brm Ha & 'ﬂlner%la&}flng orN, R

car bon ato
and @Ife@ltq;geg]ekgprm a§r7 memgq{dmgrep%e[ﬁg é‘k%gro&&)é %%v§ @gﬂ {;fgd,)afbon atoms (C4-Ce
alkyljjer ei n. Exanpl es of substituted cycl oal kyl groups

Wherlﬁlrljl %‘kgldgng ) %ﬁ%e?e(?%(&k | QR %Dcyelfu%edzhe'r %ﬁmpﬁ%@ Wk Q{Jbstltutecltl cycloalkyl groups

nd
incluge ﬂuwmmcgmsw ap@mxﬂlobutvhé 3td§Fﬁ’Wy'°é’9'8'P I@e%ﬁ‘}””et hiayrohg, and o
phengnégd@ahtgﬂyl group haV| ng one or nore car bon- car bon

Cyiﬁ%%é’ﬁtcgﬂ%alkenylc s rgsxalep elloglggg oﬁﬁ ﬂ!ﬂ\?@"gn%%?more carbon-carbon double
bondc pnutiriineldies weslobuispel ngérpﬁnmieeqyéloh%ﬁﬁp Pw@ﬂeptﬁ@e cygiputadiene,

Cyc|otpg,ﬁtga.er{esgmﬁe |.|.{§eans "stereoi somer” and "geonetric
stere

rreiﬁgte% Hf)oénlfﬁ dgea(nﬁ a%%ers%lg%e}gaengﬁ%eognretr%srogwe a%%gﬁr{ed below.
cefMhetesm teleastoter roeant epmprwpdethptaossass preorRIQse ciiyal centers and each

centégmy'e%'é{ iAtHeMor SERFGRLRA ”Sfe?eo'nsﬁﬁﬂeﬁéd%d@é bl diastereomeric, enantiomeric and
| astereoneric, enanti epl meric forns as

ep‘mﬁlé‘f fpr%asr‘%@ﬁéqcégatﬁﬁan‘%”%%‘?“ er?‘ﬁer eof . The term
" g@beretm i'gromstimispheripaass coompondsdisat iz existay cigxiags sinpanti, entgegen

, fE), and zusanmmen (2)
B, e A e e st = e syrbol o

ned A sunebabmeesARPUPRE" S ynhol " n" neans a bond to a
gr qTH@sWM'B%r 2}’ fheanda béhd3o BRFERP mdErelni atoissménaseneiting is formed. Typically

th'ssc%ﬁa"’?‘l) réegugg?" S syrrbol will appear in pairs. Wen a

i°tuent is shown to cross the bond
cot¥reotibagd @ seubstiuanhis shevnig croshiba bearkepnneqing 2 Pioéft @ ring, then such

subsmﬁ¥nt%y@@ 'Bgtedédtté)ar@fﬁforﬁtrﬂﬁé Hiky, br'&@udéd thg atoﬁfvﬂWb&éﬂ thdgibstituent without
s R RS CRRSPE BEPE P bal Lot ufeghfaypond o e rin
ator, Ihen & isdb¢ firsteort of thatisterbsubitdurdt that is Altachecilg theainom  t hen

It Wr%Hrat}%né #é thSs(BmeF?tfls §oein |té §B%C{h§ H&@%’oﬁrﬂé@ﬂig 4 51@*13 In% ring of the

attac When a Su Sthlch |saavallable

subshlyerfBaFSHeB s@s&@gntmx ORI IRAEY Pl e Bl
ri Wheﬁfa boheis raeehietl beatine $ueb s Sutthissuloedrit torepresambtpatiiee bond may

be ab2NA& preselgt%o%ﬂ%d ML LUk S R dRIsER e i BY k8RS valency. 1 an
asymmetric carbon is created by such a bond, a particular stereochemistry is not to be implied.

As used herein, the following terms have the meanings given: RT or rt means room temperature.
MP means melting point. MS means mass spectroscopy. TLC means thin layer chromatography. [S]at.

means saturated. [Clonc. means concentrated. TBIA means [(4R,6R)-6-(2-Amino-ethyl)-2,2-dimethyl-



When a bond is represented by a line such as "---"

this is neant to represent that the bond nay be
wW@bmenosoey present provided that the resultantPCDUpIOSION2255

is stable and of satisfact@fy valency. If an

asymmetric carbon is created by such a bond, a

particul ar stereochem stry is not to be inplied. > As

used herein, the following ternms have the neani ngs

given: RT or rt means roomtenperature. MP neans

nelting poi nt. M5 neans mass spectroscopy. TLC neans

[1, 3]l @iagﬁg/?]yq%étgfpglrdggr?ftegtgltre? P Z%CILI %g%}a\s g}gg(?{gggthgnaet, \l/JvLIgIFm %Ctlised interchangeably

with methRe 6} Bidé 2NBEInsanet/iBydrosBocdhirdidarthh yleandDoRO 0B LOEDEIolume ratio or

voIU{I:‘r>1C<a:-IE)/e1LJ E%.{ 5/ qg‘%?g’a%s E%(%ﬂtlgrlfagt]og' leﬁnor[leH }nﬁane n‘llﬁlﬁrﬁ'ﬁlbr‘iﬂe orC

(F )ﬁﬁ@h@smﬁ@ﬂshé@z@mw aceie ephyEdeny TérfkoreRl ' dP qET” mgags trifluoro methy'-
benz@ﬁ@nﬁ)MN" RleBRERGHEE ) Rimarkige. ‘DOE” rﬂ@aaauchouéthanevfau’ meaadsutyl. *

mea?selin%tﬁ‘:f ﬁ:ﬁltr?ga@g%}hyl V$Flgdne% lefuartgﬁ%clo Eﬁﬁ)r]u é‘[} “ene. “TBS” means
“TBDAMBT yd tei teRityttim @hyi iy 3 SPIDP QDB M) ¢th B sulfnyioe) FFBéﬁsmgﬁﬂét ic

tetra@tﬂ\lf"é(r{:”rrr]brq@rn fiudribb! ThE HREM t@!rahydr@'uranT'ﬁTBuLn&EB"uﬁ rﬁeéhsf r|1 Id@t[/l(ﬁthlum TFA
- benzene, i et hyl f or mam

e Re R0 GRS OBy IBRGTIA YIRS OF il TGS milter. "M o
“m” me&dnk yolar." Bh™"'mewmahenzst HyYBOP” DBighs bremndris-pyrrolidino-phosphonium
hexa}lw_%ﬁﬁé%@ C¥H,© mkénsﬁt bgao%ngQQFOZ“ﬁﬂﬁ megrﬁg-tolﬂgrﬁe@@fonyl “PS-DIEA”

SO RE el 1 AT RN ST
“Ph” frled sy prdayl. Ablisouamrsn, tigidrogbydtisisf mears. thencl&ylng oba ctigumi¢al bond by
hydrcﬁ%nsﬁlfhb&t Ebcl rlngg}'lsul% dﬁﬁ@hylﬁiﬂﬁ%p@l '3 {hL&anB@ﬁo%Fn'io‘é%ydrochlorlde

fmreans " m nut es
“NMPL measa Adeiivl- |2-|pyrrqh§||none 6ror ‘DRFA" Re$AS dinegnyl Phospbqryl azide. “HOBE" 1-

hydr&@@&&pﬂﬁﬁi&éﬂ Py BOP" neans

hejgofehélrﬁc’a |g rr%%ar{s alll m%é%%?s.supmr?;mtnagut%amples Qltgatlents include humans;

cows; Fegsytats, me@tnsshpen olgaeﬂﬁéséiﬂbﬁ?onyl "PS-DI EA means
polay &%bé'b&ﬂ@al@%ﬂ@&wé’ BinSEHRTiO By hrabny bndoourndBB1M¥@Esent invention that

wherbﬁ%ﬂ&}llstg gét%p\ﬁaén Zlorﬁpesla“;’sgr% arggotrf]g)(pe dgmla rgﬁerc{\ﬂ&%}ﬁlemla
hypectrighgoeridrgnia br atherbssrietéd. bond by hydrogen or

) E% cR& rmaceutlcally acceptable salt, ester amide, Iactone forms or prodrug as used
car

SN G TG T VR S ——
compdDF?EPs oftie Pre¥RANhvamBamshich @'h efnlylln tpfhmphgfrsppnchmedj@l judgment, suitable for
use |n 'Elgﬁgct w?tfn tﬂygg%}ép&ﬂéﬂg Mt%?urﬁjue B&%.t;t ﬁ’ﬁtﬁilonpétel” lesponse, and the like,

com@a@qug}tﬁ with %@p%@glﬁ :Qgrgqﬁlﬁnslkq%wgnd e&f&@tg/e qug%)eg mt@s}g{j gse as well as the
zwﬂt§rhfh%ﬁorn‘m @isere pordibleabiahd mmpéuhdsl'oét‘namamtlooaffheyteeﬁ flagtdrieferm(s) thereof”
mea?slr’]r% lséi%—hegh%&eﬁﬁip&ﬂ?/#@é fo% ofth& QJHP&HH&’% (ch %ntﬁyn%fs%ﬂged herein, as

adm ni st er ed pati en
ilusteptes thr@pg{pggthgswﬁiﬁqt'@ma@q claﬁgpﬁeﬂ'lpq tﬁfnﬁi @tﬁhgrmaceutlcally acceptable salt” refers to

the rBM%rﬁBﬁJtcﬁ(&t ﬂbl@bﬁﬂ‘aﬁd orgé}ycpéij’ d dribgée/aritionl e41s @f @mpounds of the present
mve@gpt I’Tr?eégtglgl S cag?h R eparegCn[ snis dBrj'n rtﬁ%%rngolgt%b ald &?rﬁ;lgﬁtoﬁ‘g ffie compounds

one
or bm@upenamlyrreace-nsthte@umfm§emncamﬁawwf@teéor@amth@ suliFhlerRs9aIYq @f inorganic acid or

bas@gﬂ'lgo‘le@ﬂg FF@'SE@’(hU?ﬁ)H@éOS I?te%l‘@sgrﬂ&bvegé]@ IML@@ﬁﬂ&ﬁyd@f)roH& hydrochloride,

sulfqtqqglsgl@% @ltraqe %cgﬁﬁié ﬁ%e{a] Cv§|erﬁ\( n[Ba éqie? ts%siaée ggfat% lgorate benzoate,
lactalits hosphatenosytte, virbte, mileate, |fwsare® Qiccipae, it@tiets, nepbthgate mesylate,
gluc%ﬂ‘[&g%ﬁatg qé&tc% (;n%te éﬁc{ Ié%\?g%%natélsgl%r 9‘\({% @ép FHee: mé?}nl%ldd@%atlons based

reasonab nefit/risk
on thegthol andltpIBe PRNTGIES 5 SO, bl dRApSS LR, calduepqgnesium, and the
as the zwtterionic fornms, where possible, of the
conpounds of the invention. The term "l actone forn(s)
thereof" neans a six-nenbered ring | actone form of
t he conpounds of the invention disclosed herein, as



illustrated throughout the specification and cl ai ns.
The term "a pharmaceutically acceptable salt" refers
WO 0005t 79 el ati vel y non-toxic, inorgani c and OoPQBDOBZN05/012255
acid or base addition saltgiof conmpounds of the
present invention. These salts can be prepared in
situ during the final isolation and purification of
t he conpounds or by separately reacting the purified
conpound in its free formw th a suitable organic or
i norganic acid or base and isolating the salt thus
formed. Representative salts include
ke, Fighah 6 MIIPRUT TOU Y SIS oY STPPAYE: o s o503 el g but not imites
to amﬁﬁéﬁ:hlﬁ\t @irarvéthgararheniuno| taaemylamm@wmamethylgm@ar%\méthwam'ne trimethylamine,

tneth%la m? t &glagﬂ{ea&% th@%z{f’%& Sor e'iatlnﬁlgt@r® s.phas phapRrmaceutical Salts,” J.

Pharm. a?,q 7 é66 ﬁ-ﬂgmm %tnéorﬁ%rggap gf;rgln byé?far’gaﬁgpf%enfa aeebase form may be
regen%?b@éd%‘ c@ﬁl@&tiﬂg trrealt l‘oarh:l fwith 2iblagdh OhlBiteehesfadet mse avad differgrom the salt form in

termsaﬂf] ahyglcR aﬂr?pﬁ le% ugrhg > S0l almgf’qh% QQI% J?éf@lé(ﬁﬂ/alegptottl{b@r r@ép@&lvb free bases for

such as sodium 1ithium
the pyrpdsas of therpreeetit gwventenmagnesi um and t he WO 2005/ 105079
P@;(a%%gQ5£t@lr2a)c'é§tlca%1adcéﬂﬁﬁale adn-wRiclestess af tre-compounds of this invention
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i ntended to be enconpassed wthin the scope of the
inverion S EXIPTRPSRPTBIAC seapEalNg %?SGFH%VGBWWFE?%‘F'S t/q@s syn, anti,
entg@g’eﬂié)’lbnd fl}é@rlﬁhwleﬁ)(z OFSESS Wil @s (e dpprloprididimixalresctearbefr S

ﬁpggﬁlﬁpc{ul ds C f%ﬂﬁPn'gélenF )rgve%tlod dle Lm%ble t& Be %m:rcllstered tcr a patient for the

I nven
treatdueatsccmtrelowmrq?\@ntm Céﬁe(mrﬁfm*ﬁé#er%ma am@lefbtmeﬂ‘é? ieheraselpigsingnd

hype\ﬁtﬁéll/ceﬁ%rﬁlg ET PR fréaﬁﬁn@ntm ‘t}@a%ﬁgi' S“cbrhl%ﬂlﬁ@f preventlng and the like, refers to
er eol . soner

: b
b o e T e
one etrasre syrsioms sf soph disdsise at coptitiamaisogedpereio, thesederms atspgncompass,
depéﬁﬁm& B}P ér%lgﬁlsr&’ %Q‘Fﬁ{e atlé%g ;%/brg }tﬁ%gg%tgﬁg %ggc’as)sglépg&'ld@if)n or of symptoms
assoPRBEIND B SRATP %fp%wt'oagnwm oSSR O ARF e gApditon o

symptovi€ Bésotistetl thetewdtp prialtd aftiicton withanig dissyge, or asridition. Such prevention or
redugtp)'i'n%ﬁgretg aﬁfl% |on r@'@ps t6 Hﬁrﬁ m&ioﬁ %) thﬁ%@rﬁ&;u%d @ﬁh%béntlaﬁ totmbject that is not

e COﬁpOUﬂ S

at thpfie e cisesten aficiad Wit bp OBse O SoNUORGIAREIS: B8P ¢1sompasses
prev@rﬂ'hg efetredupende® a disegsdtdmesridition oNdfs@iptoms agxoed@ thepswitaf Accordingly,

the cg% glgn%ltﬁ]% g’ %n%rseer]mn?%r}tgg Qgr{ Ll)é %Fﬂrngar%d toaé anlthSa?ang ropéé g‘art of a composition
that cqrntamqtrwg tompcmgwt@ sesh| asn‘fge'p'eﬂt@ IENREHR ?W@rreﬂrfd a'ﬂ PifeNh'th@ée well-known in

the dri€TIRY é‘br‘r‘d@suﬂdr@‘é@tﬁ 5é Bdhinistele@\d Rlrhdg.an@BnimBiBieltidr bragly, tdvgally, parenterally -

(mtreglg?tﬁ,\slgpa rqné%scm%ry or ngcug%ne%s?yg n%racus?erna ly, lﬁf@va&é}?ﬁy ?nha%erltoneally
intragasicelbyn cally gprwdaes, eiste@niacyr aiaws). ph@s%bltce@' [snagplsgray.

eNERHpasitons SQ%B@W&'p@an@FbI tnﬁ&tl&ﬂ‘ﬂév Mﬂs@éhy&&@gl%‘l? b&debtable sterile
reventl sease or co

aau By e A SR e PR oo BP S BRER O s T ierie Powders fo
reconsticdtionintocpterigdinjectage sdigiosearalispessions. Rxauplseolfswitaple aqueous and
nona‘c}??ﬂs%l‘? Qrso(ﬁlluerﬁél B SIS odehiees AEBGE &/5\@( @%ﬁJ‘ rybl@'(pr&:ﬁ/leneglycol

h 'said di sease or con q
polyﬁlp)éqf@ﬁlwq{,rgly@?rol pedye {llfeé,ﬁugﬁkﬁledplxp@sétpqr?qf VFP%; %q:séﬁtghtaa olive oil), and
injecGBI¥ digBicredtersuch bs ethy oetepPropet flofdity ted Hemvagmaineain for example, by the use

. i ¢
of a gc?:\?{wqeg.{ch %Q ?etcer? bg g1te dn?airg%riaggeoéf tif:%rﬁgwre?g%ﬂtlaé %:zéé \ﬁ/‘) etllrﬁ)%ﬁa of dispersions
and by g UghGHREMEs  preventing the recurrence of a
dl S"ﬁéé‘e&oﬁfpoﬁmé ialy @Bo O6ntah agyuapisGUEh &Sseenaigedetting, emulsifying, and

dlsp?rl,wlg ﬁgegtsh ‘P éb\‘/%%tg rn%lf {AQ IaXtion otf m% dp%?d(;%%}ﬁg %? Qef ?anl%d Bg gg‘rﬁ)[]g antibacterial

e admnis al on
and prdifungelfagants denseamnele. cp@rabemﬂw a"nlore@ﬁ@rali' rﬁ>§efa9! ﬁéﬁb'C@é'ﬁp%Wéfrﬁ '§<e It may also
be d84EPIc ASin8YAd iBdEHIE Sgeni oHGRMPle saBAls, GaYIlM @RIBridebhd tBE like. Prolonged

|t
abscfod PR FEEBP 8 DO RGO R BAPISAVE "B R e P egerts delavng
absargiob, &bl examplar aurbisurarloyostdaraie ped/gatasins| vy,
| NighANHRGH ﬁfnl\syfor Sl a%h‘\t?w%lt’rgt%?ﬁmleﬂapsulegttélﬁ@tb %ﬁll@r&ﬁ]dlebé; and granules.

intravagihal ly, intraperitoneal|l é@ lntraveS|ca B%
In st B8l PSR GHEE 5 BT AERIUES SGRMBEB L) 2t 638!t hprisslomery exciient
(or carrief) 6@l aspdiay Cltr@érqt) disaltiuimphosphiate a)b(aeafllfecsr or pateadere pafor example,
starch?;l, ?ac%osg %ugl%ge (éf&g(ps{ I ﬁgr}]rﬂglygﬂooéllggl F !bybn%?se Qg %g%gam le,
carb@ugpzéw@eltwwe cﬁhgram seﬂamspol»awa'p»srfcéﬁmee&ﬁmé\ng aﬁ%ﬂa o) himectants, as

reconstitution into sterile injectable solutions or

di spersions. Exanpl es of suitable aqueous and

nonaqueous carriers, diluents, solvents or vehicles

i nclude water, ethanol, polyols (propyl eneglycol,




L

pol yet hyl enegl ycol, glycerol, and the |like), suitable
m xtures thereof, vegetable oils (such as olive oil),
wa@ae@s/103e7ect abl e organi c esters such as et hyl BCEEEBN5/012255

Proper fluidity can be nain8ai ned, for exanple, by the
use > of a coating such as lecithin, by the
mai nt enance of the required particle size in the case
of dispersions and by the use of surfactants. These
conpositions may al so contain adjuvants such as
preserving, wetting, enulsifying, and dispensing
agents. Prevention of the action of m croorgani sns can

for exasnpit slypesel; (s disiniepiating 2aenishrasderePPRPle, 2g5E2eaMt GefClYALRarbonate, potato or

taplo@Q ﬁakﬁaalélﬂé a8 %@Ml@corﬂﬂé@%ﬁt&s afr‘ahl ls@d‘ @h udredite; () BEMEN retarders, as for

exanf e ;?aﬁ%f‘[m ijéat?sgatlgh F%celgbaé(ﬁ% Sas fc%r exa ﬁp%erngﬁ a%%’?’dnﬁu?ipé??n lleounds
(9) wetihg pyalés, aafodexdnwld, citd alcPha |amh@m$rol g}@g@q{?ﬁratgr{hkﬁdswﬁ@wts as for
exarﬁ[ﬂi RediaRh& ahaHi tg%@l(’? Iuﬁl@danfsoésrfbrcé?(@mpﬁ tEIE:OdéGJmm Q@é?étb A¥gnesium

e use of agents ptio
RN I B TN S A e
tableisoancomlal thadibsagie Sdrmatmagisb rahpribe botigpolkbesis.t abl et s,

ogﬁ\ggﬁ}c{n% of &5 |I91rt9ﬂé%£ﬁalso de%n&)\é%@d §sollllllsg qu’o?taéi’\@ hard-filled gelatin

orrrs e active conpoun IS | east
capsgige U IMETUCh EYRRIAIBAS RIS % My pugsr ?%We”caérf\‘qhém'e%’l?é Weiglyt
polyStRikrdgly€dld, Bad @e Gke. di cal ci um phosphat e or (a) fillers
or Sel)c()oI ogg%rf%rms%%clfu ?rs; tﬁﬁlé@n?rg&es dp%&é”l{ é‘shﬁ@s glll | %sscan be prepared with
coatlbgmamrséeHSachh @B eétﬁmﬁﬂa@ngs aaapﬁbefﬁw?wwfbamemﬂo gy may contain

opacﬂinh@éﬁ%h%sandgﬁh alsb Be oAl b‘d)rﬂpdsrﬁw thet théloBRasstHE AR € coragtiind or

com W‘%ﬂ%ﬁd&é‘% E)R?'g%ghqu‘f?gt ng?traézg( |g r?'p cﬁ%%yéol lggn%eg Elxam? 83 of embedding

comptisgipme \etjehatanvg uaerbare Qolyragrlq‘&ybst@a@aﬁ‘pm%wa@g aheggiiye compounds can also -

be .n%l:f%LéAHé;ﬁ%tée RnCif aMp@nﬁ@ With orfe@P h@ﬁsaof Heatbe - méﬂ\t@héﬁ @(Clplents
cer carb

1 d,
et e S o B P 008) o
solutivls,GugHensinnsa s edse arat @iiss, Inessidition todixaaqv econtpeaindsy ﬂi\alhﬁ}u'd dosage forms
may S50RR n‘émdﬁt.%'m(b'dﬁ]\%nlﬁ@gad |V1\@jr'etértng.10ﬁ@§ Qbker odsthdr Qélvents, squbnhzmg agents

exa , cet al co

and ost
and gpdgigse e dof cHamiip ethy! %@%nsgpfx&yge}fs?ﬂ?rgﬁa's%g’ %ﬁ.%ﬂy | Qetate, benzy
alcolaon thefizy) bdnabuaté, paoplyeneghgolf ©8-betyempdheol, tialethylfambmidamils, in particular,
cotto%%eee%r ﬂtgqounqglg%ﬁ%ow‘aerrﬁtoﬁ}%ﬂ@etcﬁl caRk biflaRUe¥Sh N SIV@erol tetrahydrofurfuryl

aur or m xtures_thereof
alcohqﬁ pplygthﬂg&e@lyéq:ls @rgjdgw %‘JOd estqrs,¢f sgfbgan %mraxtbrep Pfsthes(eﬁépbstances and the like.
dogagees REMmelBtedisSthe G@ﬂﬂﬂfsltlsmcdmw‘léoemdluﬁg adjgearttss sucBas inatting agents,

emug%{rrrgafnlgtsbso AR gga%rr]%i, g% garn]mtgy\f%%o rgilq%ﬁurhﬁgggQitQVed as
usiStepessiens, @Mﬂiﬁoreiqtﬂse 2PV eatrey omaman@"s%@&?ndé!g aggi)ty. as for
exan%?re @Uﬂf(‘yleﬂ@d @@ﬂéé!lﬁ a%@d@boly@%tﬁﬁéd&)ﬂoﬂﬂ&l@hy €arbitan edteeh, tlivBocrystalline

cellulf)é%ﬁﬂngg iaFu)éda %%dggrpn%ﬁleircar-a ar gr%ﬂ ‘égg'anth Erg’g&t%feﬁ of these

substzmags, argdsthahlcb shel | s, such as enteric coatings and

ot I@%E’?oé’f@dnls 1df %Wadirﬂmltsﬂﬂﬁloﬁi dre p@f@é(blﬁﬁh{)p@éﬁﬂrﬁe%lvihlch can be prepared by
opacityln ents, dcanaso

i bRl GRS ORI TR e ORRIR AL e sueh o
cocod batdr] miyethyenéghebl, bireesuppesiietyiwaal whichaere salid abordieérayestperatures but liquid .
at bc{gg%‘g{e Cﬁtﬁé gﬁ@!h Rl W@Q LRt or%&ﬂé]%b%t‘y%ﬂ@re%b&me ‘é@tﬂ/e component.

are po yneri c substances and waxes. The ac

cofergrdemeder tefiaghadnp@istaiomPicd WMPREMIFE m'saff‘Y,ftﬂ‘t'?rUPﬁﬁ’deuol’”tme“ts
pow@PHsPRYL, ah@inhibitd) TeBactVE comp@entis ddnxaloder-suid doaditahs with a
ony B b B P S HRLIR, gl Hoostans g oy berequre

enul si ons, sol utions, suspensions, Syrups, and

elixirs. In addition to the active conpounds, the

liquid dosage fornms nmmy contain inert diluents

commonly used in the art, such as water or other

sol vents, solubilizing agents



and emul sifiers, as for exanple, ethyl alcohol,
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SC osed 1 n

inventiod S3ciB gigcosipage |pg|q|@<prb§ﬁtlylpy ig reﬁggéleterrwHedoq%e%?sel\?ﬂled in the art according to
stanwas%ags&% Béocﬁaﬁata)((ymey4214> net hyl pi pe-
estAlére]geLralﬁ/ ﬁﬁré?cfé%c Si aee ﬁ'ﬂ)qtmt Hé?u&é@r E9H§Ia§@lﬁh§@tﬁ% amylase inhibitor is a

accept a salts rel ate Such
glucdsiteseihbibita tiet dhisitd the elcjzyrnﬁtlcuiegrad of Rigeeh OSQISGPgerS@g) maltose. Suc

amylgsilﬁ@blﬁgrgacﬂ\ﬂg B8l deéﬂmmyﬁl tRebaGkigat ih ¢hel artp@s@ding to standard assays

, valli t
(e pHepRre IO (e dot by REOPEPRE T ipte Geraon oenefial
Actinomycetes strain Mal47-CF2, are disclosed in
Kitahara, et al., WO 2005/105079 PCT/ US2005/ 012255 28
J. Antibiotics, 40 (11), 1647-1650 (1987). The
pancreatic |ipase inhibitors, ebelactone A and
ebelactone B and a process. for the preparatlon

T . r

- e



Bil e acid sequestrants, such as Wl chol (r),
Col estid(r), LoCholest(r), Questran(r) and fibric acid
waleoosaedoryes, such as Atrom d(r), Lopid(r) andPCT/US2005/012255
Tricor(r) may be used in a28onbi nati on aspect of the
i nvention. Conpounds of the present invention can be
used with anti-di abetic conpounds. Di abetes can be
treated by adm nistering to a patient having di abetes
(especially Type Il), insulin resistance, inpaired
gI ucose tolerance, or the like, or any of the diabetic
npl i cations such as neuropat hy, nephropath
redqc@ﬂ PRGPHE RyPieavailehiesuar's: é“c'%'”ﬁlﬁ?é’tc%i?e%”ﬁ”@émeya’é* e cericpmitant deleterious
con(ﬁmﬁmsumﬁgﬁeﬁaﬁbrﬁul a | conpound in conbination with

ezing%%?glﬁco(s%agé 'Ph%@?% h%ov?nngtong ﬁar;?sck%g r% a{rtr aeﬁg examples are

ass es
provw@é Relew( Ratgrrephele¢asidaseigibitos arg éose Inb@tﬁprﬁ thpbarg selpgigd from the group
con@étM @%@rb@@%ﬂnh@i‘ M, Wbés@hh@htbloém@?ﬂ&e Q%n’h@l@&ise' @ndamlstate trestatin,

pradiORi] st 2ot TP TR e RE BaaBrssy snuhe TRl SERo suar
derivagifesrrslated theortp engredbslosérhin Uish b Nos. t4162,960 endrh (&4 4390espettively. The

glucgél&%ggﬁrblt&‘oacgﬂ)déﬁﬂslg d%clos@&%@ @abﬁt M@'4%4i12§6 Ciink 3lukdEdhs D nivitor,

voglﬁﬂ% aﬁdi\{ciﬂo&gzéﬁ? H%qrmyﬂ @ 5?&8/ reg-‘yk ?}hX{”ng‘Qb@jEr éydrog(ymethy I)-D-epi-inositol,

and thetvariovs meslibbitutet pssidskininoadjarsirelatel ¢hesatt, seccdsnaded op W.8. Pat. No.

470353%&2?@%% W%g‘@g& mlé;ﬁtol {\Z@dSR ﬁ _1|:10;h Er%%%ﬂé/g -2-(hydr- oxymethyl)-

3.4.%-pipgsinetiok aag the p(mfwﬁ g@(y@qu|d|n§ﬂrqla,tfadtth%retgrqre disclosed in U.S. Pat.
No. 4,689,488, Mige glh@saaﬁesmumob@dngnme\l\ahaaﬁmslm 4REE )M, 5-trihyd- roxy-2-

( hyd?o%@rg %tﬁ_ﬁ{%#g@ %oA&bﬁ?Et?eg&ﬁagé' %ﬁa\ﬁa‘??usncmnp%i&%&e%?eg tﬂﬁegetg %ﬁéj pharmaceutically
accapiabiecsid adpifionesfith Higreoplatodirlosedindt-ade@t- iNehP.BP4 7 @n Thesglucosidase inhibitor,
MDL-258a7 |2)/6 gied Ry manaedtabp- dld%@ﬁﬁarﬁ)kd'yl-i,@-dnihdl- D@@c&bﬂ. gluco-heptitol, the various

hom%?%a[gzg aéggs rf%t &argtg%ltlg E{*@ ? Sé‘c%ei'aacil&gﬁ]e'pggﬁgﬁp al'ddmon salts thereof, are
disclpgrdl ie 8t PaoNo [, WiﬁcThe@mwidﬁse)'nhibAor\/@ani"@tbystemybﬁaé@xy -6- |
(2Rr3e<dtm533%e1 - {a.hyd?b;yom ORI emw;buséaid.h&]oashasl@dnuc% yrlarﬁbstd@%esqunhydrate

se L n I tor

the (feﬁx%%%%ﬁcéq ﬁrj%HaWﬁ F??aéggé?r%ﬁrtg vartc)gﬁﬁlaﬁlrﬂaceg? q){ ﬁcéceptable salts thereof
and pynéetin neihndseit the rrep@atidn theredfi aredisdedegdr dgeRatsos. 5,157,116 and

5, 50h @Iﬂé k'T'hgz Brycc%fb‘abé’ inhl}éltdr Ssafb%ﬁgt'id dhddied \%Flgﬁsgﬁgud?%aéché’r%s related thereto, are
in the ar according to standard assays

d'SC'(J%Bdg”USARaﬁ Me- >W1@hem (2000) 280: 329-331). A variety
of Aswriby bbdmylabe inhthitogenalsewn horel df ordmagrsgill kntbevart. Thermamylase inhibitor,

tendg [%Pér‘?d’ théJva%ouE alcnc g\%ﬁ%eéel;%éﬁhg%% %Fédd s%lo@@cﬁm%7§ Pat. No. 4,451,455, The

ose
amyﬁ?wlé'ﬁ‘tqf%3‘2986?6@1”?%"36%&93/?'EQP*NB%C’WG'?WH‘“t?r%t? ﬁrg dt%ﬁ'évsed in U.S. Pat.
No. £623/TMe. Tiseoanbyiidselinhibebry destgivnasieistingof a glixieesi ekatmen A, trestatin B and
trestgtm'& Qﬁc} tgg v?r%ﬂ nga%%g-(éoﬁtginiﬁggmhpﬁ} 'ar%r@ e{ll n\e tJ: oy lcl@séd in U.S. Pat.
conpound 0 the present 1nventi on. Sue gl ucosi dase
No. 4,AFi. B85t i on activity is readily determnmined by those

skialgkigshal éhtltct'&)eﬁé EonGRdsdinB@bd @sed $i ciihdaGbraGithaYformula | compound of
hem, st

| |
i sieFipyeBloT, eSS Irk et P P e Re & B by meuin
secrétagrdoey (@ra., stifenalioceased glinldedi glitazones, gon-ghtagbnedf¥iRigaswma agonists,

PPAR'E'% béédﬁrstst mﬁlBlterQf' DR/, hh@.t&@éﬂﬂ@ésl fﬁhlgﬁﬂi @fq%lr‘l ayiREgon antagonlsts

AP BRI PTEEY PE i -y SRt BT GG, By FPygss Sxendine), nsul
and BkilihInedetica (Vérek adtiralgeedicd). Qther oxaipdascaid iddsliayKC-.beta. inhibitors and
AGEQ%%ﬁem Met hods Enzynol. (1955) 1: 149). The inhibition

of 'such enzymatic degradation is beneficial in WO

2005/ 105079 PCT/ US2005/ 012255 29 reduci ng anmounts of

bi oavai | abl e sugars, including glucose and naltose,

and the concomtant deleterious conditions resulting

t heref rom



i

A variety of glucosidase inhibitors are known to one

of ordinary skill in the art and exanples are
w@e@silaedd bel ow. Preferred gl ucosi dase i nhi bi t BEBUS2085/012255

those inhibitors that are seélected fromthe group 5

consi sting of acarbose, adi posine, voglibose,

mglitol, emglitate, cam glibose, tendam state

trestatin, pradimcin-Q and sal bostatin. The

gl ucosi dase i nhi bitor, acarbose, and the various am no

sugar derivatives related thereto are disclosed in

Trgé)m p@p@é&é}h& ggegentmlegt'op 8?” g%ase:(li ¢o%?naq gr?@?r%rit%%le%ty agents. Any

03|ne
anti-obbsfy agiait canltie. uséd m&ac;m@mbm"éh@sghq ecsinEasEe PR hegin. Such anti-obesity

ac’uvrt\yg |s%e%]rﬁg§§termrr}1ed by éhose skilled in the art according to standard assays known in the art.

Suitatjle @t@b@ﬁycﬁggg@ W@Ipﬁ?phe%glé%pgﬁ? n‘r '??:gg? sgu% p¥rﬁc]1r%'én ;ﬂ%ntermrne
beta s%@@'a@k&reﬂ&rc&bﬂéﬁtot batne, mﬁﬁpmbnetamBl’Resr@gaVrgrcqo@raal &iglyceride transfer
proterrcr-ﬁaé)oat/@zP a{m@br% S&'C%séﬁgqoln@ts%r‘élec s%kmrr’\p(CCI&Ayéb]anéégmonoamme

ase
reuptaka R)FBRo% Fe. g@rb@m@q},ﬂm@g@m ﬁrﬂr() aggnt@hi%qtonrraﬁ(%)?@qaﬁrgﬂ 5annabrnord
recepg)r thgg(ﬂr‘rsﬁe(@ id kiRBhadael (SRa1ad, 7t 6%9), wapanonesagonists (e.g., bromocriptine),

melar@pge-lswtgélapn% or@%g %e{Jtlord al'r n o%s ﬁgggg%g%ﬂ,e@@ﬁaﬂn cﬁic%gtlratrg% gormone

antagbists Héptio(the OB pydteinatestin ar@t0|g§||eptrn receptor agonists, galanrn antagonists, lipase
mhrbrb?hs[(g rg[ (egrghftﬁa rﬁ&@ﬁ)é %rlrg'bag) EOVMbByﬁl agdr@@( ardorectic agents (e.g., a bombesin

er| e t
agonrgtélNeH[j)geUQFI \F&%EFQ\?B % X hly%) %t% gérgg dghydwéﬁlandrosterones or
analo@@ﬂhéféﬁf} glutocoaicdiy rdi‘eao,rmgpnratb bearﬁagodrs@dqjmm sEerien antagonists, urocortin

brndrn&I %tgrﬂ aatag&ﬁstéj I(ﬁ;ﬁr‘c‘ag{aﬁ Gkl pdptits-PrecBstbr agbBists TilkBhedrbophldiactors (e.g.,

Axokipe. EM@, unt@ela@gtpéoterﬁ%l%g&%eaﬁ ecgg}?r aértagomsts histamine 3 receptor
antag@nrgﬂsy)ﬁ RU&rsd-ag@nisBondueiddindl recedter aganisteand the like. ‘

h’go yﬂr,g r%%% sﬁ‘u Jsgé frf\tcg@r)ﬁgt%%%tﬂ c@rﬂé’orfnb@of the present invention. Such

|ca accepta e aci d dition sa
thyromh@tre g@trvrt;arp geadiy (geéqr@g@@ by {hoge %I eg,grtthe w)accgrdérgi s/t%rg:lard assays (e.g.,

Ather&t@er&ﬂ@@ 9§6)d2@@53460h iAbiati@y of thyaomigletibagels anekrioyh o those skilled in the art,

26 876 4 910,305; 5,061,798; 5,284,971,
for eﬁawg téméefﬁclg di |% ULP gatt .4, r68)221 4, 8

5,406ty 5.t 448 arm EnQﬁg 6754 Q,th%( angpbgplﬁ/(ﬂgﬁgyrﬁ é{ﬁ'b'g? égutramlne which can be
prep a?@@%&bfr@ﬂ’e@'irﬂxl sapitheo. deoy 29 ahd blomperiptineleniciveenibegeepared as described

ated t ri ous pharmaceutically
in U. %td:’c?érﬂ\loéb?f éﬁsfgf"tagd %Rg% %%f and synthetic nethods f
t hrentprreeq)ramvataggrns tioreaxaople pepgestigs. Pelyphasghqnatep). bgphgsgponate (s), estrogen
agon nta@o%?&g e%g'ggbeﬂr&troéénﬁ@ége@t?r&omﬁiﬁtr@isym&bmw estrone, estriol or

17. al%ﬁé%g%@hﬁﬂ%b@ ra%c]ﬂgrp%bet %sggé}conjugclrﬂén wéh the comp%mds of Formula | of
the pkdsént nR@htronl\kExeBrp@@/_Igr@AtmsArQ@/faﬂ@ﬂeyermi cwrggléources and include:

algest(ﬂ{é a%%th@{e%rd@rﬁtrmegw ahfRdRBR bt thafg@!it}dnéié@e{dte thortria€einone acetate,

lase I'nhibitor, m st at
cingegtpt p@ggstwcpf@tep@ﬂpaqyé@na @cfeéat% dﬂellrr}agpgnee ace Iaraso i?rel dla‘rethrsterone,
dydréd’ést‘e’roﬁe éﬂWneroN@ ethndkhil didbdate Tdenogeatngl, ﬁlgegqstqﬁp Btataje, gestaclone,

gestcﬁqga @F%to% Céne Gc@éro% %%Hﬁﬂor@l ﬁébﬁr Pé&ld&%%ﬂd%&%&@;@t&d caproate,

14
levormngelstigl dlyiastiesy, msrogestenss MERAYYPEISREPOPS ﬁﬁt%‘r “ér'er?ﬂ?&'ﬁr f’e‘*”‘ate
metrQhodidl BBttt Mofsthihdreifel AdrethinBroa doetdte, esteittynorrd, mngkstihate, norgestomet,

norg%z/q?rr@L g?%egtg)ge &e@ﬁrﬁg@@a@é %i;]orglglﬁs %oﬁ(g]qp98&%\%§ac'é%leaﬁtﬁ%sestrone and tigestol.
Preféabdiprogestins agenhedraiyaloetstrione @p@tﬂmﬁg@e aﬁgyorgt@yqu@ﬂ E|Xﬁmplary bone
reso‘r‘pﬂgplnﬂgﬁnlré)ﬁbl))%{usrbh@na%&r el 8 pbly&ﬂﬁﬂ@dﬁt@s ofthe tyb@dr&ﬂ@éem U.S. Pat. No.

- cobou i oy o5 ST SpHEE PRy PironEl PPk ceppnosononstes
(e.g., sulfonylureas and glinides), glrtazones
non-glitazone PPAR gamma agoni sts, PPAR bet a.
agoni sts, inhibitors of DPP-1V, inhibitors of PDES5,
i nhibitors of GSK-3, glucagon antagonists, inhibitors
of f-1, 6 BPase (thabasrs/Sankyo) GLP-l/anangs (AC
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Compounds of the present invention can be used in
conbination with anti-obesity agents. Any
wa@npdaosAaesi ty agent can be used in such conbi nECT/OR®05/012255
and exanpl es are provided Bérein. Such anti-obesity
activity is readily determi ned by those skilled in the
art according to standard assays known in the art.
Sui tabl e anti-obesity agents include
phenyl propanol am ne, ephedri ne, pseudoephedri ne,
phenterm ne, beta sub.3 adrenergic receptor agonists,
apol i poprotei n-B secretion/mcrosomal triglyceride
gennqa%%qahon@ﬁe@(%orfef(eﬁ%to BF Wmhomlmnqﬁq)dﬁlgdrom@;dlgod|um is an especially

pref&ﬂé@irbo@bﬁospﬁ&@leefbléﬁdr&m Bdidlis An e§F6ialy pr@@ﬁ&ﬂ &Iﬁahosphonate Alendronate and

resnrg{/)%gt %% ﬁ?pngltawgpr% ré%c{ polypposlpo?n&t]el(sﬁze(?%qr%nlc ac (} i an esp%)0|’ally preferred
polyplzasplzinetgoPther mrehequ! eAyPhperhgratessare 6-(ming:1- hydrwﬁatymiﬁne bisphosphonic

acxd(aﬁ’B’l —’Iﬂééro;ylﬁﬁ\)a%ylpé’lﬂﬂ@fﬁh&epr&gfmnélb%r)ﬁ&pgomc acid. The polyphosphonates may be
admltnés&eéﬁtf 'Brt ey %{dge aw ag @P‘Igialkgh mﬁ@| scﬂﬂlohal[(ar\me earth metal salt.

Hydolynatdeéstas bhtge hojyp‘mmhon:aeﬁ arg bieivatesncludeptSpaci(ic dr@mBs include ethane-1-
hydrghp{ ?HBP\os h@rﬁ’é écﬂj %ﬁlaﬁ&&uphésﬁlpgmd'bcfoe?m&%” W&Mﬂ/ %t f’dlphosphomc acid,

ga | ani n ant agoni st's ase I1nhibitors
metﬁa@gpgh@@rd&mwpaﬁaﬂd metl@ne@yqirpéw%i)osplwaﬁﬁégl eﬂhane— -amino-1, 1-

diphagnbnis had, etifane-2eii-agelphsspghenig acid, Eprc’ﬂﬁﬁbe&hfhoJ -hydroxy-1, 1-

dlph?ﬂ)‘ﬂgﬁ i ggld tpP%léFné) Qeﬁtdhgegwgp gﬁk n%glqg}dg)&zgt gﬁogél"nd’h% acid, propane-3,3-

dimeglwy ﬁ@g@orh@fdéw4 194'911@86\%'9@@'6. Rﬂleméé@momeﬂa?ge dipgesphetic acid, N.N-
dlm@ma@ﬂwméﬁ}éne SHREPHINE QEIEN(2hy@BLy@EON b&INS metize Gfphd)sfphonlo acid, butane-
4- -anl o-‘g 'h 090)8/218{) % Pscisgrl?(}n% %%a;?’etn%dﬁwg%r gn? ?c%?ﬂyérb@gpp 5’ ého ghomc acid, hexane-
6- anmcok hmoxm U3 d'pmmmm'caag@mnn ph@ma@@tﬂcqﬂw @@@pmle(eﬁmwd salts thereof.

ghrek kén pRAEPEMis ﬁ%rﬁ@@ﬁb?ﬁ&eon’mlrﬁaﬁa\% %Qna?nrﬁﬁi@ﬁ eét@fgen

t nverse a ur one or -
0o BRESTET BRophaNTIo0Bs Sy e o AR OIS bl of bincing
to the gstoogaty 'rqwaptprmrtewnmiamhgm(mdg apfl b[obienqjh@ geiqns of estrogen in one or more
tissue8 \RIBH bQRitieshtE beadhm’t&mn@@by oS4kl Tt St sfea%ulam assays including

estrcg;gé%g% gre bgrgcg%/gb a§t Q%yéeﬁgnlélalldk{oﬁgng@@P&hgrrg%tgg Cccg%flto%féer methods (Eriksen

E. F 53 a6 Bone Aisttawdrigiosne sy, Rakem Rrasaybiew O odg ¢é9dspagee 1KA0BIEr S0J. et. al., The

uSeBW Eﬁé?ll__q,v k%mesar&%m@&; in Arfir?djs, SR AR t@a@éwh é%s 68585hner H. W. and
66 21 4 826, 876 4,91

Foge@m@'gll The | t . f : b

Marttm, Caoflz B:d 4 Lorﬂ)h 3994amge@ b@SB)t » var%ntbehesI @bmd@nds are described and
rdb%ﬁ%#% ne whi ch can be prepared as described in
LS. : . 4,929,629. and bronocriptine which can '
be A}BP@B’&W efarregsesiaganraopris/anfagonist § 3-@{ . 2-dighgnyl-gutyisenyg-phenyi)-acrylic
acid 2Hith3s dibelos38 8 WK et éemamnhmegﬁgm $34 Bou1-3 amogher preferred
estrcféé??%?ntlslg{gaé%%ﬁl é?as ﬁ gg’tnangpsr’le 3 @ SchJ'] %enqu(bu}e’nyl)phenoxy) N,N-
dimegiwt, (D eFard-mdoyed 2idpremnbirieribdaiate, (1 p})@n@rqlaﬁe@pmpounds which are disclosed

in U. gslbétq(P@A 5%@ blié, %e &closdré oPhvRBRis TnC@Jponila?edtPﬁFe% byabf3¥AYd. Another related

CO”‘E@H{B%&{MS o&ﬁ%&x&q \ghli(:jh |85|SCIP }Seésg’m WP %{;%%;}?1%8 r.}he disclosure .of which

is indexmngiedilneyeipbppésencas are avai abl e from comerci al
So%ré?@férrﬁf@trb&‘ﬁl éggﬁsﬁanéb&ﬁsﬂsqglgxn%ﬁgt H@M@ﬁﬁn@% hydroxy— -(4-

altr enog est none acet , anagest one acet
Y PRI RSP R -1 RIETIJROFE Oogt SRR DETE alis) Whigh s disclosed in
U.S. Gl Meg£ 518068, a6 eisabre dalnads inahgrateehatie by reference.

Anotq?erﬁ.)(r) gr%etdre%lro Ihggg %]}aﬁ as%'\?srt]es t?re%}fg{eo%ﬁﬁsakgrlﬁﬂ?% -(4-chloro-1, 2-diphenyl-1-

nerone, ono
butefiyl thgge(gfl&r{ﬂ;dlg@éwb{ &) GevirEy-bRe; pro;@@gtﬂ@aﬁ@qx@late (1:1) which is disclosed in
gestonorone caproate, gestrinone, hal oprogesterone,
hydr oxypr ogest erone caproate, |evonorgestrel,
| ynestrenol, nedrogestone, nedroxyprogesterone
acetate, nelengestrol acetate, nethynodiol diacetate,
norethlndrone norethlndrone acetate norethynodre

L T T T e . o o o, o

oorls J_. .-g <-Ray A ,r.. 10 -* in'Clinical Practice.,




3,683,080, the disclosure of which is incorporated

herein by reference. Preferred pol yphosphonates are WD
WQeB51003979 PCT/ US2005/ 012255 31 gemni nal PCT/US2005/012255

di phosphonates (also refersBed to as bi s-phosphonat es).

Tiludronate disodiumis an especially preferred

pol yphosphonate. |bandronic acid is an especially

preferred pol yphosphonate. Al endronate and

resindronate are especially preferred

pol yphosphonat es. Zol edronic acid is an especially

preferred ol yphosphonate. O her preferred
u. Sp%q:ty% 6598ﬁ 82%ttr@sdls&;}oéure of which is incorporated herein by reference. Another preferred
estrBgeatigbhistntaygohiif xy/cehKiphiaden@-(bi- srhstase 2o B dm&haGighe@nehroman-4-yl)-

1-h - thyl. ., . . . . _
pheBcg(Hi{%Fgﬁyj %&B‘g}eb%blm la éjﬁ,gl?%eid SI?J HOSS Pﬁtorr\#) C3 ,822 287 ttﬁ]glsclosure of which is
incopsirajerhiassein by eefesencaadisbireferelhis ﬂﬁvgmcadeﬂen %nféermﬁ@fﬁﬁrqﬁestrogen

agoﬁl%n%bﬁist |§3|60>@f3n@(|§)01| @Qher-aliksy- pbheﬁ}ﬂi—@«hh&@i—ﬂut-@fenyl -phenoxy)-ethyl)-pyrro-

ioingit Phin G TRared LS P Mot pab Vet R YEaa Feftifie ReorbétSied herein by

mmemaﬂples i ncl ude et hane-I- hydroxy 1, 1-di phosphonic
ac 'Aqwh%gf@f% &%r@é&%@ﬁ&aﬁta@gnlgrs ﬂfﬁmﬁéﬂ&yl hQrYﬂrSQ[XXZ-ENperldm -1-yl-

honi ¢ acl
ethoé&)i-panen%fq)%lﬁ%[meB%G el %@gﬁﬂléﬂ?sgd Y- § P%t lﬁ%r‘.}éwﬁ 058 the disclosure of

whichagnino@pdrated herdinplyosfpieass. ¢ aci d, et hane- 2- am no- 1,

1- dAan\%E&g%nbg eﬁ%‘g‘% agﬂ) Qpﬁ'm%ol?hsﬁgb n@h);'d'r&&%\@ﬁ% 5](14 }plperldln 1-yl-

oni ¢ acl

ethqy@()cneﬁ@tl)mﬂphtgalarpr?ﬂ el wblﬁlSl/ grd@gkqse_g in Y. lePﬁh blgp‘.hm 7954p¢ disclosure of which is
incoffoffdéteeredn By reference.

Anog-uﬁpgrnged g’str%aérp%)gﬁ%lspélnga‘g%ﬁ%t :g‘ ]7(2% B%%%}%BR)] {I_]ﬁgrjt-glyl )-ethoxy)-phenyl)-(6- ’

on Cc
hydr@m%ﬁwdamxnehw'r)ﬁa??@[b&t |Bmwﬁp@hzg@pgwhlch is disclosed, along with methods

of pip@ratidrdlinaxyredublidalioradd. M@ 95?’(65&9 @sdiineB @SEReNKE, 186 tidlosure of which is
, bUt?Qﬁé 4-; E -1e hydr oxy- 1, 1- di phosphoni c aci d,
MCOPER AT B BTG hydr oxy- -1, 1 -di phosphoni ¢ aci d,
hex@iher pﬂsefar@msn@genalgwmwgmlsis ib¢ludeos® peymiosngse T GE-dRdl(Wyeth-Ayerst
[Eb@Q@ﬁ&ggﬁy&bﬁﬁhh% acceptabl e esters and salts thereof.
conpounds i ent n ned w

Oth?fé’[‘ﬁfr%[fqdfﬁtr%qu ragggﬁp tg%clg}lﬁ $ip¢! 'é Cé’@é’ﬁ?”ﬁ[s as %scF %egjjé'h common?y assigned
U.S atet. atpo Hi562,412a the disglogire otigfi¢hnie ahcergoreted hererl bycefansoem Bspecially preferred

Comggpﬁphgsc%edk}h&g,hggg to the estrogen receptor sites |n
lian tissu the actions of estro

Cis-§- n"' -Brpso-Bhendpét- ?Zt F?'%es'ﬂ'@s? y'stﬂ'eng BB 08 eC -k aVHRPl siene-2-ol
(-)- cdei—menylme(d—(byyrtdhms-e yE&thbAypphdnil)-6 6, &atet tradfydretnaplaibaiehe-2-ol (also known

ncludlng estrogen receptor binding assays
aSIé’%%ﬁ)%}(ffgﬁrd bone hi st onor phonetric and densitonete

cis-GrfteRyohs(4(EPYTIYSA1- yEethny -glpeny})-5.6 7B‘%5wgafh|y§'t°d1?8?tbﬁ@??e% ply,
cis- %V@ﬂroBﬁﬁsahoMApWﬁyl}Q pASHG- hw&g@s 23,4 4tetr&hydrinahthakne;

1- (4 ﬁ/rrgn inoke hIhy%h(f #ﬁ% (%a M%her@?%é%ﬁro&ﬁ% ~éggtg%\% &%ﬁ(ﬁ nob(ne
is- 6—(-11 hmoxmnyl):@gde@mnqim -1-yFpigog-ahenxit-b &n 7@ftetrahydro—naphthalene -2-ol; and
4C§ﬁremre%b<§phemad p@aaregwd%xﬁw 3%@95@61 @RBEUINOlihe)

Oth%g@"é@ei a%@%antggf{pg} e esgflbe[dH%g é E’stn}ag u‘fﬁljgé%g? gtne i8Gtbure of which is
incotbested Heetin Byvdference)f BiSe Ratello 1361814 Sindodee defatifes of 2dhenyl-3-aroyl-

benﬁr‘ﬁft( rcfbﬂ% eﬁﬂ@f]dhéh l-@%cﬂﬂ)‘éﬂio?ﬂlodh%nefl ox1de

- 2-dip but - 1- eny I% X 3 acr lic
Wth:ther agtl astgctqo%é&\g?n{s Whl'qh§8?l %?segp c mﬂ %(ﬁg;nula | compound of
the (k8&EA} inledlon, 3B0de, 3@ EkamAs, ohéwfenom@baeuhadnd meﬁdreglé'ﬁ-l) (a bone anabolic

oo EFRBRIEPASR Bl AR Mo 15 ot i 81527 sl
calciumg peaRtoR pitagqnieys; Qalcntomn and vntamm D and V|tam|n analogs

2- hydroxy-1, 2, 3-propanetricarboxylate (1:1)) and

rel ated conpounds which are disclosed, in U S Pat.
No. 4,536,516, the disclosure of which is incorporated
herein by reference. Another related conpound is

4 hydroxy tanDX|fen nhlch 'S dlsclosed |n U S. Pat.

A NN NS N o o o N



hydr oxyphenyl ) benzo[ b] t hi en-3-yl ) (4-(2-(1

- pi peridinyl)eth- oxy)phenyl)-hydrochloride) which is
waeasha®ed in 5 U S. Pat. No. 4,418, 068, the PCT/US2005/012255

di scl osure of which is incéBporated herein by

reference. Another preferred estrogen

agoni st/ antagonist is toremfene: (ethanam ne,

2-(4-(4-chloro-1, 2-diphenyl-1- butenyl) phenoxy)-N,

N-di met hyl --, (2)-

2- hydroxy-1, 2, 3- propanetri carboxyl ate (1:1) which is

glal?\r%! croqgrepggfrlrdgg%p 200%{1 ?f%{sglggggrﬁ IEJnSZ 5/ Odlrrzl %%gmbrﬁgtrowaépect of this
inventiorc 03uab karh galintieingude Wodrﬁaﬁ@a@’re@edmgmwrdpp eprapquags, calcium channel
block%r%t ér%?)?éj\ Q:gmeﬁwg%ﬂ%ﬁgaqmuﬁfors' (ECEERhBIY-@NBRAgiotensin-Il receptor antagonists,

beta-g@rﬁgqrgfy re_cgptm%ers @ﬂﬁj 6Iﬁ%acgergﬁrglc reﬁeﬁg?{&wyer%t ﬁ%h angrlypertensive activity
is det\éfrﬁlﬁéd )i tRcseskMet athé srt decvedirgste dtahdardteSts (SatblooM@ressure measurements).

?rgﬁ)ﬁ%%g an e?atéjal dﬁ@dpoiw o‘?neocfom;fygurrﬁg gresdisciogg@ﬁwpé Hee qtlo 4,572,909,

er enc
which @mpmpgr[atgdmp@rfeby rajersnBR @s Igpt@pténp sghesaie p@b@}qh@enenswe agents. U.S. Pat.

No. 43@@%§tvélﬂﬁdﬂt|@ﬁéﬁ’rb&§ted ﬁerbﬂ(b)ﬁlréf@rﬁﬁce discloses amlodipine benzenesulfonate salt

(also&e{%yéf&épﬁwfa;ye ﬁie)l anllg? gm% g%l gml \/\?1'? n%gé/sgla%%e ?rotgrﬂéhc) FOH& lasting

calcitsh BhanReltblockds. A4,s8@0 amBEipine amladieies brsiipie apf OYRS re!wrm@,ceutlcally
accebtgﬁg LA L&iRA sgl%rcﬁ'aﬂrlda)bmerh@@eerﬁtﬁi@% antivypéritasivesagehraneds antiischemic

agengss%ugp%%gpﬁ 88‘;? Q;p%%zﬂs;c;ea%o Fy4ac€%pt%ti %%crjci! %qdrtroi sal‘s are also disclosed in U.S. Pat.
No. S21550029 hs pdmmomw intbazedtibptiof @ngpﬂ’rwh@rtdalluvm Aedpdipine besylate is
cunémf%ﬁég% A4 S. Pat. No. 5,488,058, the disclosure

b I'S i ncorporated rein b

AnE&elgEM cﬁg@pé@lec&.rs&ﬁh@g’%\ﬁrt%@ﬁ peaPs 8&: 3%”32?'1 ?s§>ect of this invention
inclu@e, b4y Bstmxyedabeeptigir, BhickdmaR bppreparediandidclgskd in U.S. Pat. No. 3,962, 238 or

u.s. ﬁersoxeéz g& ?’ﬁ“ﬁ% tﬂggﬁt m&rﬁﬂa@be pr Qéared’g%' diddiob&d ifl 'lﬁ@lpéﬁm 4,567,175;

84,795," the _di scl osure
it iy ey PIREFRER S B b TP e Bt Pl T CRISp G gney be prepared

as dr?c%s%@ﬁﬁmsa?}ﬂ IS B/2anbag @bliopamil, svhich may be prepared as disclosed in U.S. Pat. No.

3 26f %59 gr %?r%dalgsrer?yléar{ﬁe %[erﬁot?adrl']tagtmne vé@p)anﬁtg}%ryl}e BQI‘%EMJIF)G benidipine,

crlmdr;meyefpmgrnyp )elggwgmpg[ﬂg tjrmngpsﬁ@(ﬁplge yQC)drqrpéat Iﬁg;ﬁ@ﬁlgmwﬂ@qlrée nicardipine, '
nlfedfylr%%l@&ﬁﬂne ﬂ|n%9)m\éﬂ ﬂilgbldﬁﬁﬁ&alﬂ‘éndr@ﬁe pine@amat fivagarjzidenlide@kzine, lomerizine,

I
benc?ﬂ@wedetg%ma&eu ragd %/\Qev\ﬁmgh e %écl&%?esg)? glszCR HF%; pafehts ag@mcorporated herein

i ncorporate erein
by refeeéreeence. O her preferred estrogen

ag gﬂ{;rétta%rs@ﬂéé\@@ﬂrhéEﬁzw{éqrrﬂmt%rst(heEQW@Mmﬁﬁrch ArSitdid 4he scope of this
Ayer st arazoxi

e
4,248,680 bermdspri svhibb Scayibeeckpared@e disonsey imd S Gatetio. 4418,52@mpaptopril,
cerorlw\%‘rrl gelg’%@ ef]i;%pnl tf&"r’noghlsﬁ;r{agé‘ﬁrﬁ @srﬁ’éprlv\'mogéltobﬁﬂ AREQIPROG @A, ramipril,

sprra@@s@mlog@é/l ;q?fbt?%}%glg&p eThquﬁgcllogurego arllesughr lrJ % paten?sngre mcgrporated herein by

ra@@ﬂajluoro phenyl ) -5-(4-(2-pi peridin-1-yl-ethoxy)-pheny

f\ngrot’en%n -1l Eec%@f)rr %k%/ggﬁ %)ti Q/@-ﬂ I%Q?érﬁsﬁﬁ w%rcﬂ lare wrtﬁun the scope of this invention

mclurd9 b5t Be vrotslrmted fof panrGRFtan. Hﬁ‘fﬁﬁﬂ?é(lbé r?éeﬁzfes s (’ﬁ?'eﬁfdwhﬁ\ﬁn Pt No.
5, 195 4@(5 eb@%aﬁ%lfr&ﬂﬁéy be prepared as disclosed in U.S. Pat. No. 5,185,351; irbesartan,

Iosartegr endS\PaTSéB%/rbﬁ Ee éaq%suheg%)ﬁ? E érlcﬁl Uré %a%{‘rts erl%)’;)fré?&eﬁb\‘é r) béreference

ene-
- ( Betepadranetopdecapir hoskers(betayer bR )-blgckgrﬁéwlyph e Miteip gxgypoope of this
mve%roa ﬁluﬂe but fr&z E}@th%é@fba@égbb@ioﬁ QRich may be I)repared as disclosed in U.S. Pat. No.

3 85? gé%@&prqrgrgpgmoéugp?cﬁ é{:‘q?xy %?Qr‘]ﬁy%%‘{ﬂﬁdr?&d'sﬁ 8sedr in Bl'ée %! ?\lo 4, 5117 305;

I S-6- (4-hydroxyphenyl)-5-(4-(2-piperidin-1-yl -ethoxy) -
phenyl)-5,6,- 7,8-tetrahydro-naphthal ene-2-0l; and 0O
1-(4' - pyrrolidinol et hoxyphenyl) - 2- phenyl - 6- hydr oxy-1, 2
, 3, 4-tetrahyd- roisoquinoline.



O her estrogen agoni st/ antagoni sts are described in
U S Pat. No. 4,133,814 (the disclosure of which is
wo pwsnporat ed herein by reference). U S, Pat. MNOT/US2005/012255
4,133,814 discl oses derivaBi#ves of 2-phenyl-3-aroyl -
benzot h- i ophene and
2- phenyl - 3- ar oyl benzot hi ophene- 1- oxi de. O her
anti - ost eoporosi s agents, which can be used in
conbination with a Formula | conpound of 5 the
present i nvention, include, for exanple t he
oW Ng: parathyr0|d hornone (PTH) (a bone anabo

arot@@@h@}enolﬁla?qjgw @p@xq{@erctoqupB ofall spedy léao@ﬁgggs e @'@orporated herein
by réfe@nee.U. S. Pat. No. 6,132,774), particularly calcium

recept or, an oni sts; cal ¢i an

R E P AORR N oot Bl B Do B Sotelsd bt Ens30fin the scope of is
invepfiondngiudso by @randt timited to:ameaulalpl whiblypeay beprepared aggdispiosatip U.S. Pat. No.
4, 21&630@8&&.@@1 amréra Hal B@bie@é‘re@%@@rgélos@ﬁ if isSPatl 1Y, 81¥3b.Q00; dapiprazole,

oun I ncl drelate
o A e AT =R P EerP PP g ol
trimaavginpdren®him bmmvlmrt mabgbeesmyn@frq)rn hathiat susses according to methods well known
to tr{oség;fﬁreh MYnD bk Ofre d)scloém& SR ONU.8 o tREEPE PEorporated herein by reference.

goni sts,  bet renerglc receptor bl ockers an
aI p‘H‘c‘( C&H‘P%W@r“@ﬁt& 'ﬁ”@W’él&S’tQﬁr“s fuge H@r‘@at”ﬁ%‘ﬁ Alghgimer's Disease may be used in
a campratidresspestef tastinventiop. Sueh dmtpeumnsmmdrdbycdthmmmdrm inhibitors.
Exah?leg Iarekn%&vr'r a@& Qfoﬁﬁen&t%r%e L%ru‘#cleS%B%p(aﬁl (grrcégt@?%jcnne (Cognex®),

ssure ngasur

“Vaﬁigmr(éfﬁm U?W@alé‘aﬁpwﬁaémav'é gﬂ%@l iisglopefl ipths folloying U.S. patents, all
of whigh ark, fa@%&%ratemaﬁrby r@ferdheer e9584a s, bes, &4n6, 40,321, 6,245,911 and

6 37&2‘;?%8{1 Exe(?o c? Sc?o%&? th ? rgategt é&b % 4§ 86"}1’\%d 5 60§ gG §/8§h are fully incorporated

herqrmbscﬂfrfer@ce n@@gfpzsrlaﬂeelowerrevr$ Bytertéfoerﬁeﬁi’de?fifianeé%%é@ (fully

incofd 8k A6k Riré18 bpRAF&TES NI iE dis@dded i@ bSPaté@ NGB 663,318 and 6,099,863
pi ne and an1od|p|ne

QR PnSp ISR bRy kTP ERL" et T el oi o channel

bl ockers. As such, amnl odi pi ne, ani odi pi ne besyl ate and
ot her phar ”PQEPIARRﬁbNYOF meem%wmﬁrﬂdmremﬁoﬁal ts

ave utl nt en e a
an d Soreéﬁﬁtlr vgetrpér\r%ogtlélrng@%gogndqs tézap é? e rﬁﬁ%elzqup an %mger of ways familiar
to omhekilies Peuganiadyhipesc Cldpteainpeunds patlingd dieteinaman Sakbyrshesized according to the
metﬁdd§ ‘aegdnﬁ@d W aloRg WtrPmethdds typidiy u&d%@%rs%n%get@%rd%ﬂ\é'cﬂgmst and

he treat nent of Congest ive heart failur e
Comm'??t&ﬂ‘? Bf Y?é'aTPé@ 91 hese medhods ywhidhAre gensiily knpwng poegidier yn the art of
synthigticchermnisey) aitealynthdtio cdues of Cﬁh’npclhrdatrﬂhmprbinnﬂrntrétﬁorsrsmp’ehnﬂﬂ‘ed to the

metl’?odg %Umhé?otellow %@%ﬁﬁeqﬁﬂfthetﬂ vﬁll b%&@{? uggthe sgﬁééﬁ%qg)eloage synthesize

comgptg@p glaigrediimthig ingentjpat IndNﬁiualgzoglegmdQ gy Eﬁqurr@ng"nplp@grog §D@e conditions in
orddN@ acdémimddate Carioil fuAcional gilps: hA vty pridfeer @l e6lip8 &nown to one skilled in

the ?/dqma% él%gu.'[%% HUr%icatlo% if ne&s a Cﬁ‘gg b&Z?c‘omEﬁ% leé Eﬁa% gn el column eluted

pared
with hespropfiaia @i Qaf"ﬁ eolvenhsxcstemm%lsq@ evpise BbﬁsédﬁPLQS)r tﬁcé@laﬂié@dn may be
emplded). ﬁre fﬁ%@van N@n lrr%rtr%@es@ﬂr]ron%&d QRHEate MBIEdYS 1BBMe BRithesis of
ﬁ? @ g isclosed in U S. Pat. No. 3,261, 859;
COMBPYIEP P ?Fwe ?%nylanrne senotiadil, terodiline,
ver agwmeb 1-3aelateitpiha @repbation incprinn@rndbdnhejlhmnn@] having a Formula | wherein
R? i chr @ké#\rfpé QQIuor%Br%ﬂS/ldRpr% q@n exgrlngl@dée‘?\kﬁ §midk eingq’# ri)é ¥ example isopropyl.

i sradi pI ne, acl | | ercani | mani
ni cAa9e(5’ief§il pfgcedu;eifprége meﬂzgatloﬁlolf {pg&yrgqaﬁglhoq,ﬁrmobfl Ireél'lustrated in Scheme
1. The S}Mthﬂasfsldﬂe bedinst W|eurwbemcne brarinstan ozéonenerdidliy dadilazle Beluorophenylacetic

I [ b chan . .
acid rA W v%e[herhgﬂgé bf(zﬁ lg’gn'f ese%%? M (Fr? ghl%rﬁ 1%5%%%@ Sﬂtggrve racemic
Bror@t‘?‘é4’f|‘ﬂflf@f’wlé'?@ﬁﬂ'c Reid aiely! asier d eRepcip @f, 1 viifidi46t BRisG-f2-Amino-ethyl)-2,2-

Converting Enzyne Inhibitors (ACE-Inhibitors) which

are within the scope of this invention include, but

are not limted to: alacepril, which may be prepared

as disclosed in U S. Pat. No. 4,248,883; benazepril

mhlch nay be prepared as dlsclosed in US. Pat. No.



1

ceronapril, delapril, enalapril, fosinopril

i madapril, lisinopril, noveltopril, perindopril
wa@iosapiord , rampril, spirapril, tenocapril, BOMUS2005/012255

trandol april,. The disclosdfes of all such U S

patents are incorporated herein by reference.

Angiotensin-I1 receptor antagonists (A- Il antagonists)

which are within the scope of this invention include,

but are not limted to: candesartan, which may be

prepared as disclosed in U S. Pat. No. 5,196, 444;

eprosartan, which nmay be prepared as dlsclosed in US
d'mefl’é(t-ﬂ Sigipxas4ygeeis peid t%@%ﬁéﬁftﬁdBaumﬂg‘af‘?'Hﬂ  BH{pr, Donald E.; Deering, Carl
F.; MéahsraKemRth ENilgh Alah.0sniage, Thoradd N sraaumeucsarlqsam eRbts, Bruce D.;
Tetr%g?r ng%t?eég z{ 9@5)@9? E@;S%ég PréYrﬁe%ftﬁe Srﬂ?g e?ter 2 as a deure of diastereomers.

rgi ocke
Acylatioh oc?(efrds%apvmfw@ffprmféﬂwtﬁwqﬁf'aterfee@ld epier :bf"e'tjsh{[%( (4R,BR)-6-tert-

Buto\%ﬁ‘é%ﬂﬁ;’lrﬁ&h%@@ &irq@thylkwk]d@kﬁr 419? ethylp’e&tﬁj@rytl-@mrrﬁpﬁfb%bm@fenyl) acetic acid,
as disclosed in U S. Pat. .

W@dggfo@g%asﬁl V@%é%gﬁmagﬂﬁgﬁlalol whi ch may be
prepared as disclosed in U S. Pat. No. 4,217,305, WO

2005/105079 PCT/USZOOS&OéZZSS 34 arotinolol, >L
ate o >~ befamnal ol X0l 0 0<>he dlsefosube Qiggbl/m§L\
suc patent s i Acor por°a At &d” Nér etman by § N

reference Al pha- adrengrgi c receptor blockers (al gha-

or. al pha. - bl ocker s) mhrch are within the sco e (0] thssmm%
i nvention include, but are not limted to: hé

whi ch may be prepared as disclosed in U S. Pat

4,217,307; arotinolol, which may be prepared ags

di sclosed in U S. t. No. 3,932,400; dapipr l e,
doxazosin, fenspir , ghgoganin, | apgt ol ol , 5*0 o
naftopidil, nicen ReL_Rr sin, “tansul os? ,N»VJ\)VAQJ\
tol azoline, tri stn, and yohlnblne whi chg be

i sol ated fromnatural | sodrces according to methods 3

wel | known to those Skl I | eskHemhetthe art. The

di scl psur.es o at ent s ar |nc
heﬁg? ﬁ)ﬁcbvvnq %yicg?(grjht%cg pre&H?or c&[ﬂggﬁnda r ex | S k Wﬁ)?{p% egqn a similar
manogeful in the treatnent of Alzhelner s D sease may be
used in 0 a conbination aspect of this invention.
Such conpounds |ncIud acetyl chol i ne esterase
iAhi bitors. Exanpl es of known acetylchollne est erase
|b5ﬁq; |nclude d ez I (A«lcept(r tacrlne

HO r|v (r) and g ne
Re?Lnyl) AW|cept Ns dISC L NFcﬁL§§r%g
d

pat®&nts, all ﬁmlch4@re fuIIy |Ho por g
herei n by reference. 4,895, 841, 5, 985, 864, '6, 140 321
6, 245, 911 and 6,372,760. Exelon(r) is disclosed in
. S. Patent Nos. 4,948,807 and 5,602,176 which are
Ichanorporated 5 herein by reference. Cognex(r) is

e}#g/gﬂi;gru S. Patent Nos. 4,631, 286 and 4, 816, 456
noorpor at ed herei n by reference) Renynrl(r)
o?wgrs G4osed in U S Patent Nos. 4,663,318 and

6 9 883 which are fully incorporated herein by

ref erence. PREPARATI ON OF THE COVWOUNDS OF THE

I NVENTI ON O The present invention contains conpound

t h&eherea? Bestelpathieasenaeriion f igidazmit @ Andbihe waijole %ftr%v"c acid 6. Thus,
ina l‘h@nrﬁﬁ @imﬁé’r't& fh@dddséhtféﬂ @@Rl Hu1§géﬁteh@/5(d)l$em Bee 190704 NdE62), treatment of

Sy,
comwﬂ 8d"étﬁ agegl&aplﬂygageolg Vr])r sgp%e gen V\ﬁ F%ang%?rﬂg Qes tﬂe&lﬁﬁ?rled 1-[2-((4R,6R)-
6-tertsbakybgrbenysnyatiyh2 Ridgn esinyy arﬁ]dzomhéml)ﬁhylla?r(él—ﬂuc'enmrwaﬁrlmsopyl -1H-
mrd%rol V@Edr@éxblfc%ld%niyh@é‘t& 5 B8Hshol 4B I0E§ gids LI REELSR] d.Y
nown to one skill'ed in the art of synthetic

chem stry. The synthetic route of conpounds in the

present invention is not limted to the 5 nethods

outlined below One skilled in the art will be able to

use the schenes bel ow to synthesize




conmpounds clainmed in this invention. |ndividua
conpounds nmay require mani pul ati on of the conditions
WO 005005929 t 0 accommodat e various functional grPOLPS200%012255
variety of protecting grougs known to one skilled in
the art may be required. Purification, if necessary,
may be acconplished on a silica gel colum eluted
with the appropriate organi c solvent system Al so,
reverse phase HPLC or recrystallization may be 0
enpl oyed. The followi ng non-limting descriptions also
denonstrate neth ds for the synthesis of conpounds of
the inventi on. S henes 1- 3 relate to the preparation
of conpoun s of e |nve having a Fornul a | >L

oi s, for exanﬁTe 4- ﬁheorophegxﬂgégﬁgi;iwjl/i
for bpam de, qnd RELiHs, for e OJ<
|sopropyl A gral proced %t he prep§ tion of
t he cycloaddltlon pr ecur sor is illustrated Schene
5 1. The stynthesis of 4 begins wth a selecti

brom nati on of commercially avail able

4-fl uorophenyl acetic acid nethyl ester vi a he hod
of Ki k@ichj et al (J. Og. Chem, ,%ké?/6 0
to @pvgfiégggﬁl/iRgﬁ\ (4- flugb@epheny

net hyl Wer ealt ion of T—wth{ (4R

6R) - 6- (2 An1noé§thyl) 2,2 WD 2005/ 105079 p

PCT/ US2 05/ 012255 35

di met hyl ={'1, 3] di oxan- 4- yI] acetic acid tert- b tyl

ester (Baﬁrmnn Kelvin L.; Butler, Donald E.; Deering,

Carl F.; annen Kennet h' ESchwhéBar Al an; Nanninga

Th

MRSl 5l rcs 3264 530 o8l LGRS, o iy g coresponain
fme@ﬁpﬁ@aé§F%PeQm&§e% m xture of diastereomners.

Acyl ation of 2 and saponification of the internediate

met hyl ester yields {[2-((4R 6R) 6-tert i
But ox ca bonytoebhyl - 2, 2xu| th d]os dIOX ylgﬁg o
hyl#o7 o} ﬂb - @6

4, whi is |§plated as a Nrekture of dlastere

Br PH Na V0 + OTEA O HS® F / O CH, 26c
CHCa" 2&/Lulidine C O O OO LiOHHO 110
NO Il-r OO04 0 3 Schene The foll ow ng F

cycl oaddi tfion precursor conpounds for exanple, may be
pr epafled (i n 5%@ m Iar manner: F F
HO “ N

Scheme 3 iliustrates the preparation of imidazole compound 9 from compound 6. Thus, the free
acid 6 is transformed to the pentafluorophenyl ester 7. Reaction of compound 7 with benzyl amine and
subsequent deprotection yields the lactone compound 8. The lactone 8 is converted to 9 on treatment

with sodium hydroxide.



HON~\ ~~O* HON\ LOL HONO* 4a OO-'L" 4b O
O-4c FO HONO1l 4d O Schene 2 illustrates the

w@e@saoare on of im dazole 5 and the PCT/US2005/012255

i m dazol e-4-carboxylic acid76. Thus, 5 in a manner
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Scheme 4 illustrates an alternate preparation of compounds of the invention from the carboxylic

acid 6. Thus, in situ activation of 6 with PyBoP or EDCI/HOBY, or a similar activating agent, and treatment
with 3-aminomethyl pyridine gives the amide 10. Exposure of 10 to TFA provides the lactone 11 which is

converted to 12 on treatment with base. Alternatively, the crude coupling product 10 may be converted to

the Lactone 11 without isolation.

N O'Bu PyBoP, DIEA, N
DMF Y
/\ \ / : NHa - ) 10
6 N

l 20% TFA/CHzCl

0
OH OH
ﬁmcoma O/\ M
Ny N
_ NaOH

7
12 oy 1

F F

Scheme 4



N.O NN / 6a/ \ 6b/ \ 6c FF 0y~ HO N-p* /[ \
6d F 0 Schene 3 illustrates the preparation of
wo pdodaaselre conpound 9 from conpound 6. Thus, tPeT/UfFme5/012255
acid 6 is transforned to tik® pentafl uorophenyl ester
7. Reaction of conmpound 7 with benzyl am ne and
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F %chgnqg 5exemplifies the preparation of the sulfone 15 from the carboxyllc acid 4. Thus, reaction
of compound 4 with commercially available tosyl cyanide yields the imidazole 13. Exposure of 13 to TFA

provides the lactone 14 which is converted to 15 on treatment with base.
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Scheme 5

Scheme 6 illustrates a preparation of 4-aminoimidazoles 21 from the acid 16, wherein R?, R® and
RS are as defined supra. Thus, reaction of the acid 16 with diphenyl phosphoryl azide, (DPPA), in the
presence of benzyl alcohol provides 17. This compound is transformed to the aminoimidazole 18 by
catalytic hydrogenation. Acylation or sulfonylation of 18 yields 19. Exposure of 19 to TFA provides the

lactone 20 which is converted to 21 on treatment with base.
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Scheme 6

An alternate synthesis of 1-[2-((4R, 6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl [1,3]dioxan-4-
yl)-ethyl]-2-(4-fluoro-phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid 6 is illustrated in Scheme 7.
Thus, (benzhydrylidene-amino)-acetic acid benzyl ester 22, prepared by the condensation of
benzhydrylideneamine with glycine benzy! ester, is acylated with isobutyryl chloride according to the
method of J. Singh et al (Tetrahedron Lett. 1993, 34, 211). Subsequent hydrolysis gives 23. A second
acylation is accomplished by reacting the 23 with p-fluorobenzoyl chloride under basic condition to give
24. Cyclodehydration of 24 with [(4R, 6R)-6-(2-Amino-ethyl)-2,2-dimethyl-[1 ,3]dioxan-4-yl]-acetic acid
tert-butyl ester yields the benzyl ester 25. Hydrogenolysis of 25 yields the free acid 6.
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Scheme 7

Scheme 8 exemplifies the preparation of 2-[[2-((4R, 6R)-6- tert-ButoxycarbonyImethyI 2, 2-
dimethyl [1,3] dioxan-4-yl)-ethyl]-(4-fluoro-benzoyl)-amino]-3-methyl-butyric acid 31. Thus, selective
reduction of the benzyl ester 26, prepared from commercially available sodium 3-methyi-2-oxo-butyrate
according to the method of Manfred Hesse et a/ (Helvetica Chim. Acta, 2001, 84, 3766), with sodium
triacetoxyborohydride in ethanol at 0°C yields racemic 2-Hydroxy-3-methyl-butyric acid benzyl ester 27.
Compound 27 is converted to the corresponding triflate 28 on treatment with triflic anhydride in the
presence of 2,6-lutidine (Michael Walker, Tetrahedron, 1997, 53, 14591). Reaction of 28 with [(4R, 6R)-6-
(2-Amino-ethyl)-2,2-dimethyl-[1,3]dioxan-4-yl]-acetic acid tert-butyl ester provides the amino ester 29 as a
mixture of diastereomers which are not seperated. Acylation of 29 and hydrogenolysis of the resulting
benzy! ester 30 yields 2-[[2-((4R, 6R)-6-tert-Butoxycarbonylmethyl-2, 2-dimethyl [1,3] dioxan-4-yl}-ethyl]-
(4-fluoro-benzoyl)-amino]-3-methyl-butyric acid, 31, as a mixture of diastereomers.
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Scheme 10
Scheme 11 illustrates an alternate method for the preparation of imidazole sodium salt 9 from
ketoamide 24. Trans-amidation of ketoamide 24 with benzylamine yields ketobenzamide 35. Treatment
of 35 with TBIA and benzoic acid or phenylacetic acid in refluxing heptane affords imidazole 34. Acid-
catalyzed removal of the acetal yields diol 36, and subsequent hydroxide saponification, followed by acid-
catalyzed condensation affords lactone 8. Lactone 8 is converted to imidazole sodium salt 9 by treatment
with aqueous sodium hydroxide. Alternatively, treatment of diol 36 with NaOH will give 9 directly.

Recrystallization of crude sodium salt 9 affords material of high purity.
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Scheme 12 illustrates an alternate method for the preparation of Imidazole 34.
As shown in Scheme 12, Compound 38 reacts with compound 39 to give compound 40 that is converted.
to acid 41. The acid 41 is coupled with an amine of choice under standard peptide bond formation
reaction conditions to afford amide 42 that is subsequently converted fo compound 43 in a salt form under
acidic conditions. Compound 44 is derived from TBIA and an acid chioride of choice. Compound 44 is
treated with oxalyl chloride in presence of a organic base such as 2,6-lutidine to form iminochioride in situ
that reacts with compound 43 to give midazole 34.
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Scheme 13 shows the preparation of compound 48 from compound 7. Compound 7 is selectively
reduced to the alcohol 45 on treatment with sodium borohydride. Manganese (1V) oxide oxidation of 45
gives the aldehyde 46. Reductive amination of 46 followed by sulfonylation and global provides the

lactone 47, which is converted to 48 on treatment with sodium hydroxide.
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EXAMPLES

The following non-limiting Examples show how to carry out the present invention. The synthetic route of
compounds of the present invention is not limited to the methods outlined below. One skilled in the art will
be able to use the schemes outlined below to synthesize various compounds claimed in this invention.
Examples 1-3 illustrate preparations of useful intermediate compounds of the invention.

Example 1

2-[[2-({4R,6R)-6-tert-Butoxycarbonvimethvl-2, 2-dimethyl-[1,3]dioxan-4-yl)-ethvil-(4-fluoro-benzoyl)-amino]-

3-methyl-butyric acid

Sl

HO%\I /\/(')\/(')\)?\(}k

Step A

2-Hydroxy-3-methyl-butyric acid benzyl ester

A rt solution of 3-Methyl-2-oxo-butyric acid benzyl ester (20.0g, 97 mmol), prepared according to the
method of M. Hesse et al (Helvetica Chimica Acta 2001, 84, 3766), in abs. EtOH (400 mL) was treated




Jrro~y0o 0 4, C1000 \ OX p O+ DCM 1) Oxalyl

chloride Fi\ ONEt,Nlulidine, DCE 2) DCE, Et3N N
woORsF0sD7H at rt, then 1.5 h at 0 70 "C HN F PCT/482005/012255

O OH NH'HCl 34 Scherme 12 Schene 13 shows the

preparation of conpound 48 from conmpound 7. Conpound 7

is selectively 5 reduced to the al cohol 45 on

treatment wth sodi um borohydride. Manganese (1V)

oxi de oxidation of 45 gives the al dehyde 46.

Reducti ve am nation of 46 foll owed by sul fonyl ation

| with %SHWgqucgg)x¥tféro%¥ér%§ 11'6%}%09)%? RéW oné\@bérc%]be' déd of, 5 mmutes The reaction

mixtuBOEESADEO BOTDarRGHY GJ@E@OISPEPE 255 notads, Adfer sirring rtrfgfx1|+21 he de\gr)eactlon

mlxtug gésocgéﬂcfgltrgted to aNalurNEE uhed WithWatdN (§3024 BUrdated0iih Beit. RERCBI(pH ~ 9), and
extragted (ﬁ%AwW%gnesgt%Ac P“g? Mﬁ‘? ncg%,bmled 8(tracts%NereCld_ﬁ:§%QSO4 ) and
concentrated to a colorless oil. Purification by flash chromatography [SiO,, EtOAc/hexanes 5-65%)]
provided the above named compound as a colorless liquid; vield: 17.7g (87%); 'H NMR (400 MHz,
CD,CN): 6 0.83 (d, J = 6.8 Hz, 3H), 0.95 (d, J = 7.0 Hz, 3H), 2.03 (m, 1H), 3.22 (d, J = 6.1 Hz, 1H), 4.00
(dd, J=6.2, 4.2 Hz, 1H) 5.15 (d, J = 12.2 Hz, 1H), 5.21 (d, J=12.2 Hz, 1 H), 7.38 (m, 5 H).

Step B |
3-Methyl-2-trifluoromethanesulfonyloxy-butyric acid benzyl ester

According to the method of M. Walker (Tetrahedron 1997, 53, 14591), a solution of 2-Hydroxy-3-methyl-
butyric acid benzyl ester (16.0g, 76.8 mmol) and 2,6-lutidine (10.74 mL, 92 mmol) in anhydrous CH,Cl,

(300 mL) was cooled to =78 °C and treated with triflic anhydride, dropwise over a period of 5 minutes.
The golden yellow reaction mixture was stirred at —78 °C for 30 min, then allowed to warm to rt. After
stirring at rt for 1.5 h, the reaction mixture was poured into water (150 mL) and treated with 1M HCI (150
mL). The organic layer was separated, dried (Na,S0,) and concentrated to a yellow-brown oil.
Purification by flash chromatography [SiO», EtOAc/hexanes 5-15%)] provides the above named compound
as a colorless liquid; yield: 25.3 g (96%); 1TH NMR (400 MHz, CDsCN): 6§ 0.93(d, J=8 Hz, 3H), 1.05(d, J
=7.0 Hz, 3 H), 2.41 (m, 1 H), 5.22 (d, J=3.9 Hz, 1 H), 5.26 (d, J=12.2 Hz, 1 H), 5.29 (d, J=12.2 Hz, 1
H), 7.41 (m, 5 H).

Step C

2-12-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1 _3ldioxan-4-v)-ethylaminol]-3-methyi-butyric

acid benzyl ester
A solution of [(4R,6R)-6-(2-Amino-ethyl)-2,2-dimethyl-[1 ,3]dioxan-4-yl]-acetic acid tert-butyl ester (21.1 g,
77.1 mmol) and 3-Methyl-2-trifluoromethanesulfonyloxy-butyric acid benzyl ester (25 g, 73.5 mmol) in

anhydrous acetonitrile was treated with TEA (12.3 mL, 88 mmot). The resulting mixture was allowed to
stir at rt over the weekend (60 h). The reaction mixture was concentrated to a brown oil, poured into
water (200 mL), made basic (pH >10) with 1 M NaOH, and extracted (2X) with hexane/EtOAc (1:1). The
extracts were combined, washed with sat. NH,Cl, dried (Na;SO,), and concentrated to a crude oil.
Purification by flash chromatography [SiO,, EtOAc/hexanes 5-60%] provided the above named
compound as a mixture of diastereomers; yield: 30.6 g (89%); Low resolution mass spectroscopy (APCI)
m/z 464 [M+H]".

Step D

2-{[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1 3ldioxan-4-yl)-ethyl]-(4-fluoro-benzoyl)-aminoj-

3-methyl-butyric acid benzyl ester
A solution of 2-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1 ,3]dioxan-4-yl)-ethylamino]-3-
methyl-butyric acid benzyl ester (30 g, 64.7 mmol) in anhydrous pyridine was treated with and 4-




OON NOHpP ON-N_ CO2Na \ | / SOH F 48

Mh=Manganese F 47 Scherme 13 EXAMPLES 5 The fol | owi ng
wmeowsiioiere i ng Exanpl es show how to carry out tPET/US2005/012255

present invention. The syn#hetic route of conpounds

of the present inventionis not limted to the nethods

outlined below. One skilled in the art will be able

to use the schenes outlined below to synthesize

various conpounds clainmed in this invention. Exanples

1 3 illustrate preparations of useful I nternedi ate

onpounds of the invention. le 10

f'UOYZ'b*PfTZQy' cllameegRmLe 618 rmagy T B@(V‘@(&F BBAPMER IR (38 °0). dihgseasyion was allowed
to stirat /& overAlbR6RN-cAndEnirated tyd browdsifiry Qétﬂe@ﬂsz\ﬁéfér (250VhiNOMade basic (pH

105t e Ph el oftoRSn (o pit el ERAR ST dbp iR g combined, washe

withsel. Wtk@drief! ( r%ﬁ@t)hmd-czn@matbwt%¢rcdaamh dPutifisation] bydigsreghromatography

[SlO@ZQOQ\g/he%?]em&) ng\\y/l%{aﬁﬁi%ggig ?né’i@éa’d (,Eo\l%r{ Jg@n& 8e miRE@iRlereomers; yield:

34. 73(37@6‘3/ LPW r%sagjtlorEq\ej_sl sea@@s?ﬂ_p)/ /Wa@ ?7{2643{5 M%na?ysm calculated for
CoeHRR8/A0B0FR0PAET 7 SN @RI0 EBRBE, 62181; W, V182,30 @iA8m
e';EI acet oxybor ohydride (25.0 g, 116 mml) in port| ons
over a&%ﬂ?lod of 5 mnutes. The reaction mX

A stjgion RE2 A (AR &R O 1eTeB et rarpeyinediy-gastingdey!- Ho?tlfé%%anﬂrw Jesgthyll-(4-fluoro-
bens&w)rarm.mmﬁetmw bﬁtg}i’o ak® Henzyl BRer (8410 by 380 mAoN InUTHF (BAGmL) was

hydf ?;Q:?a?@ot ?‘tﬂ% %Mth ‘E';Ha% ngLyWoh%\ 8t s « é E')O ghg%%.mon was
flltewdttrnom)@gﬁg §p@@@q@ntr@g§g@o gnﬁe thg th_g con"l[qq)gnctm(pqlfélgss foam; yield: 24.4g
(84%)(mb\aeésauwrﬁagirdp@aro_éé@?@%l) mnrGge pphgentrated to a
E ‘ less oil. Purification by flash chromatography
xa'["g , Et OAc/ hexanes 5-65% provided the above naned
utexvearbomireatieyl-2 2egifethyyi. dtligxani4zyl Fejhylle27@ftuoropphenyl)-5-
|soo%1mg%a%@4-ca@m|%id8 0.83 (d, J = 6.8 Hz, 3H),
0.95 (d, J = 7.0 Hz, 3H), 2.03 (m 1 H), 3.22 (d, J
6.1 Hz, | H, 4.00 (dd, J = 6.2, 4.2 Hz, 1 H) 5.15
(d J=12.2 Hz, 1 H), 5.21 (d, J = 12.2 Hz, | H),

7538, (m 5 . Step B

HO Met - 2- %0 f | ugr onet hanesul f onyl oxy-butyric acid
benzyl est ccoy di to the nmethod of M Wal ker
(et n &’9814591), a sol ution of

2- Fydr oxy- 3- net hyi- bhtyric aci d benzyl ester (16.0g,

76. 8 _mol) and 2,6-lutidine (10.74 nm., 92 nmmol) in

a ous CH2C12 (300 nmL) was cooled to -78 C and

tr d wwth triflic anhydride, dropw se over a period
of m nut es.

Step A
Bromo-{4-fluoro-phenvl)-acetic acid methyl ester
According to the method of Y. Ishii et al (J. Org. Chem. 1998, 63, 6023), a solution of (4-Fluoro-phenyl)-

acetic acid methyl ester (25g, 0.15 mol) in ethyl acetate (300 mL) was added to an aqueous sodium

bromate solution (67g ; 0.45 mol in 225 mL water). The biphasic mixture was treated with 1M NaHSO;
(450 mL) and the reaction was allowed to stir at ambient temperature for 6 h. The phases were
separated, the organic layer was washed with NaOH and Sat. NH,Cl, dried (Na,S0O4), and concentrated
to give a yellow oil. Residual starting material was removed by vacuum distillation (75°C, < 0.1mm Hg);
yield: 22.6g (62%); Low resolution mass spectroscopy (APCI) m/z 247/249 [M+H]"; "H NMR (400 MHz,
CDCl;): 8 3.8 (s, 3H),5.3(s, 1H), 7.0, J=8.7 Hz, 2 H), 7.5 (m, 2 H).



The gol den yell ow reaction m xture was stirred at -78
Cfor 30 mn, then allowed to warmto rt. After
wariosnoseg at rt for 1.5 h, the reaction m xturBCES2005/012255
poured into water (150 ni) 4&nd treated with 1 M HCl
(150 nL). The organic |ayer was separated, dried
(Na2SO»4) and concentrated to a yell ow brown oil.
Purification by flash chronmatography [Si Q2
Et OAc/ hexanes 5-15% provi des the above naned conpound
as a colorless liquid; yield: 25.3 g (96%; 1 H NWR
(400 MHz, CD3CN): 8 0.93 (d, J =8 Hz, 3 H, 1.05 (d,
StepB- 7 0 Hz, 3 H), 2.41 (m 1 H, 522 (d, J = 3.9 He,
[2-(BRHR)- 65e@Bulbghcarbomihand-2dzdimdiniiy 1. 3BioR-4-d) J = 12. 2

-etﬁt%milluoﬂwl%orlel%l Elﬁ-ﬁ%ﬁtig EEI% mgtﬁklee%*epl 2f ];_2 ((4R 6R) 6 tent

A sajqtign % B3 ARYFY2-AMinprediv ) r?ed-dimethitl hyldiosart-4vli-ecetig agigitert-butyl ester (26.3g;
96nbﬁicﬂ)ZéHd b@cﬁﬁcﬁm—ﬂﬁo@cﬁh@ﬁyl)cdﬁemf acid methyl ester ( 22.6g; 92 mmol) in acetonltnle (200 mL)

)i
wa{}f B g éNéR%\ tréet?‘g/érranet (E? t"xg 15%57%0@8 ?\g?r %eﬂn%esgg cdn;ld%?gﬁf( prec:pltate was noted.

Therraasdtipn waglallowed to stir at rt overnight then filtered to remove the precipitate. The filtrate was
con@é%fem'é drgndst I The &Yi &J@%Q@@?@wdflrpﬁwAQx\yaskHH@ Witk B,P&dbrine, dried

ester
moSER ¥in ErpraA L Shesditite OF T ek Too%e it hernamiiope 2 whie soi
whidFheasr @iedtdd byyacnuxt fitratiomasd @il driededbld: 38.1t(D5% atow tesalutiin mass
spebtRRc M RKeBN i Plolph+nThe reaction m xture was
concentrated to a brown oil, poured into water (200
StePrE), made basic (pH >10) vvlth I M NaOH, and extracted
{[2-(BRWE-teht-Huex arzetiobi 8y |(212-diinethViF @, 3]dexhri- & gh-8the Is8butyryl-amino)-(4-fluoro-

hefk )2 e“@é’cndéﬁ@tﬁ;{{]%gtewth sat. NH4Cl, dried (Na2SO™4), and
de oil. Purlflcatlonb fl ash

A sitfien ﬁh@d@ﬁaﬁﬁ%@'tf%ﬁwxycﬁtbmw?ﬁ@ﬁk‘&#é&mgbﬁmwW%‘v‘ﬁ Wegihylamino]-(4-fluoro-
phehyleaceioaml MathiR dste£Q 0P @8 Mind@cana 2[B ItdiHeq3.08; 34 mmol) in CH,Cl, (100 mL) was

ol 828 B B P o By 02304 NP e v
allowcntRV\@Rw tegrt P@r%t'"BmP@m)@”ér bwveagiien ww trqatézimw@@mu saf. 8q. NaHCO;3 and

the &éﬁlﬂ\i@%?&%s%baarﬁte&)ﬁjalshe(d%nm1U@H@r E%Sﬁ‘é' ?rre@'('ﬂ/l{;@h and concentrated to a
SO

enz
croc 3 Rl bl B R A R nerBR iEbisT Bt sty named
compptlndsa]sm yehmoild yigld - 7ét919$"éhtm]es®uthm¢sy Ispéstrpgaopyc(Adeil)dn/z 510 [M+H]".
steppnzyl ester (30 g, 64.7 nmol) in anhydrous pyridine
As reatd Wi t aqd 4IV\D 00 / 0 079

I -thvll-laobj.ntvrvl amino}-(4-fluoro-

L@ZD@@M@Q) The m xture beconmes warm ( 36 0. The
t I
A sd(': Lg gﬁ gﬂ @((M@éR eﬂ\%%é)ﬁ%gﬁﬁﬂngthﬂ bd &lmg%?l [ﬂ?fgm(ari 5‘?5‘ hgblsobutyryl-

urr
ey - pEGTBhSA PRl BEP S esiy (97187 N A ML B ¢ 484 5l 2:1) wes
treated Xjth woitdhLidte aned min@iend the dsultindraixenxd \Nak?sltlﬂ'e&\arreovernlght The reaction

mmtﬁr%%sr&%jted Wﬁ %ﬁandvgxﬂ%téﬁ}/lih r%s EtSA Fldn (ﬁ@%ﬁﬁy&ﬁ Ia@& was made

concentr at uri fi ca
acidieiyyity e &t @phy) anq stregted \Et%ﬁhemgan&'w/ﬂww eVnldeayl, dried (MgSO,)
and thRentidatEto ARABSE. E%@iﬂlﬁﬁéﬁ/‘@?oﬂcdﬂigi%w frém @fethyl ether until a white solid is
i e : eso) .yt i
o B TT B ot e si  BLFE
StegBl cul ated for C26H38F1N107 C, 63.01; H, 7.73; N,
1-[22(48BR) 6B U6y cBBortnethiti-2 B-dRRathyN[ 1 Adidin-45)Edinyi-244-fluoro-phenyl)-5-

'SODWDV'”S‘,"W%Q(E@%Q?—@%—\@?—%E%W bonyl net hyl - 2, 2- di met hy
A sdlutiprl of 3| 2eli 45 &) 64iegt—|B)Jtoe3tcla5b|o]1y4r(14tth42Lﬂadlmeth(j) M, 3]d|oxan -4-yl)-ethyl]-isobutyry!-

amlrl%g-ﬂzlz-\g)()lrc) p%lggdehtgf?@ BBU }ﬂ%bﬁlé g—@gfﬁﬁ? 'bg\@e&g%lforﬁgge%% mg, 3.2 mmol) in

o, 0, oc-tnﬂuorotoluene (5 mL) was treated with acetic anhydride (0.228 mL, 2.4 mmol). The resulting




hydr ogenat ed over 20 % Pd/ C (2.0g) until the uptake of
hydr ogen ceased (10 h). The solution was filtered

wo boosagie7zel ite and concentrated to give the tPeT/€52005/012255
conmpound as a colorless foaf vyield: 24.49 (84%; Low
resol uti on mass spectroscopy (APClI) mz 586 [ MtH| +.
Exanple 2 5
1-f2-( (4R, 6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2- di et hyl
-f 1, 31di oxan-4-yl)-ethyl]-2-(4-fluoro-phenyl)-5-
I sopropyl -1 H-inidazole 4 carboxylic acid O HOOOO

mlxtu%wmeaggt { & ?eﬂ%%rg ﬁ'l yS|s frh game { e%%e#ce %]C&%IJU hq @lgt'eqal é\? . The

reactiod mix@irg wa€hentad t@ gg@no@@ateg t238)ght gellew(olhtang ﬁarmoned between EtOAc and 1
M Na%‘d:l Vi%r Q?Qn,elgyer)/vas @é’gf‘a?dté‘d a6 ANBRIAYY bin®&dnBéntiaiade adoill Purification by

flash §l@;8|ina§99raBleo( zggtaé\f?}ﬂﬁ%‘ﬁs ?%%’) pr@Wd@%ﬁﬁeSﬁ%d ;%g%u% nilflsee(l?'l oll; yield: 293
1ga8) o reddniob npakaisiectrascoryABCIVaEZ 595dMt-dl. with 1 M
sw uaHSCB 5 (450 nL) and the reactlon was allowed to stir
pat anbi ent teg?erature for 6 phases were
A solylispaf &% iR 6 E?FgBA‘FﬂX&CQFWé'F‘eWM'SZ R G i RB G 52 o-uore-
phenﬁﬁg-asomblé@ H-ifl b k-4 - D BEQH acicaisethzy esteens a2 95tramg)) ind HF (200 mL)

was IBSL)}/O\? %evﬁﬁ/lgllf (:/:ozl I (?Hl%l th%%@r&&é 9 5@5&( éeag%dv‘@ﬁe 5&6&%\4%5 filtered through

celite2d GgnopaiEagd to Lgtywtheetgle cormPasnd AR3 efh%feemr%%dw q ﬂb"é} Jow resolution

massfﬂpéct?o@c?dp%{%avélb\ﬂwﬂsbs [MH-I]NMRaI( 6864 WHEZ,;H,ADCL3, 646 73H87.39; N, 5.55.
% H, 7.0 (t, J =8.7 Hz, 2 H, 7.5

Foun n‘% 62‘%” v’i% Yovs3 105079 PCT/ US2005/ 012255 48 Step B

Exanifle ( 4R, 6R) - 6-t er t - But oxvcar bonvl net hyl - 2, 2- di net hvl - [

1-12- B B AU fhxYdatbonylmethyl-2,2-dimethyi-[1,3]dioxan-4-vl)-ethyl]-2-(4-fluoro-phenyl)-5-

hylam nol - (4-TT uor henyl ) -acetic acid net hyl
isobrah A AL TR, A ety

-(2-Ani no-ethyl)-2,2-di nethyl -[1, 3] di oxan-4-yl]-a
ci ¢ t-lputy| ester (26.3g; 5 96mmol) and
;Lg%ﬂ%#%L?;ggeng)-acetic acid nethyl ester (
oY, | 1 nOacetonitrile (200 mM-) was treated
wi thh triethylamne (18.5g; 182 mml). After 30 m nutes
a siderabl e precipitate was noted. The reaction
|lowed to stir at rt overnight then filtered to
re e the precipitate. The filtrate was concentrated
to gryness. The residue was dissolved in Et OQAc, washed
vxth H20 and brine, dried (MySO), and concentrated
to give a crude oil. The oil was triturated with
Benpwydnylidenepping)-aeetis agipbenzvlesier ¢ 0 whi ch was col | ect ed by
Beniéam‘eumuﬁe f-mdet(n@d 0 ngalﬂdn(ﬁi)l and diycieelbengilester: hy@8cHorgle (85539 496 mmol) were

com Wﬁ\g §ﬁql§(25& L%%the r%glﬁt%tgrn‘;i)%tﬁr%Was (sﬁPeq a)t amolént‘lérgperature for 24 h. The

react{ommn(tgrwas Ryered toeemovBUresipiteias Db IeRe tNeyfitrate vwas gopeegipd under

redudedres3did. THRaSdE-Wishalh D inl EtOB6 sskeabithainv NaHCOa, dried with (Na,S0,),

I no}-(4-fluoro- phenyl)-acetic acid nethyl este
and concentrated to give off-white solid. Recrystallization from hot EtOAc- hexane gives the desired

Step

product as colorless plates; Yield: 123.6g (76 %), Low resolution mass spectroscopy (APCI)y m/z 330
[M+H]"; Anal. Calcd for C;H1gN1O; : C, 80.22,; H, 5.81; N, 4.25. Found: C, 80.16.; H, 5.77; N, 4.22.

Step B

2-amino-4-methyl-3-oxo-pentenoic acid benzyl ester hydrochloride

A cooled (dry ice-acetone bath) solution of KOtBu (6.81 g, 60.7 mmole, 60.7 mL THF solution) in
anhydrous THF (100 mL) was treated with (Benzhydrylidene-amino)-acetic acid benzyl ester (20.0 g, 60.7
mmole) as a solution in THF (10 mL). After 30 min., this mixture was added via cannula to a cooled (dry

ice-acetone bath) solution of isobutyryl chloride (60.7 mmole, 6.41 mL) in THF (50 mL). The resulting




5 A sol ution of
[2-((4R, 6R) - 6-tert-But oxycar bonyl net hyl - 2, 2-di net hyl - [
wa 2@pdosexan- 4-yl ) - et hyl am no] - (4-f 1l uor o- phenyPQFas®D$/€12255
acid nethyl ester (10g; 235tmol) and 2,6 |utidine
(3.79; 34 mmol) in CH2CA12 (100 n.) was cooled to -78
C and treated with isobutyryl chloride (2.46g 23.1
nol ). The reaction mxture was allowed to warmto rt
and stirred overnight. The reaction was treated with
100 nL sat. aq NaHCOB and the organi c Iayer vvas
separ at ed, was and brine,
mlxtuwme)llow%ta sgr(jﬂrcgﬁ‘np p%rdqu(eactgd with 3N t§e sﬂptg@éw mL) The reaction mixture
wasRugrinkd @at ararcobgentrhias o drittessratdegreapdey ptdsb@ACTHaauad@was dissolved in

wath 9? %_bgr?iveg(traézgdé% e}fﬁ"er nf‘%g n'\(t:_z e Q&%o@ec'so%tlxﬁ l/\)ag }%n%e'dtrated to dryness

resol ution pectr
under;a(pq;'c)ed megs%q_@o?qﬂptuﬁtq.d twigstfep methanol, and re dlssolved resrdue |n methanol. The

insd| bk daltéere Rm&ireti @9 tiltr Bn Y @RIV AIoRYENtrted tdjdrﬁ%ts:h Viire residue was

dlss%&sdg;? )I-ﬁ)-'ggéeww_):yn hegabg)\\llglngrggcﬁb%\étrjrbc{(was precu}ltatgé out upon addltlon of ether (50
mL) jied:( KHLWBR))GCSMU‘GMO B, (ﬁ@é@é)l) b®ﬁ947m§t(tny$H)25 28-@i2fngtohy F23.8, 12.2 Hz,

2H) [é‘@(?’]igé;f% ai'ilr) 4 ’le ()i ﬁl mfll-]z |—‘|‘>)0bb|(§ W yL 9 Hz Low resolution mass
am no}

uor 0- ph eny -acetl C aci ester
sPeptpseapYPGDME A n THE: H20 (1 150 m_ 2 1) was
Stepceated with solid LiOH (2g; 95 mmol) and the

%E@t ght. The

A SQIOR RIS B O PEICnCin oGO8 &Sy oohersor/8 e 8. 221 mmole) i
CHAL (80 ﬁtL)Nlcbd'Iled in Mh el wdt@rtbatid ) waneaed tse@eh®ly With No-fdddbbrzoyl chioride (1.1
o BT U RS B L SR A T end v
Semﬁemﬁltydw@t Hyll Het, h‘erM INaHCO3a anthiwaters dhe prgavic @lrawaredried (Na,SO4) and
conc(‘YeIRE VF lﬁ}d%l’ iegn&%fdﬁ s%t?r\év e%ﬁ’/'%“aﬁ Ic%‘de”?%?ows P qumt tt?a? CsooR%fies on standing.
Recnystaﬂlzqtm FRoB Rpt @hqréﬂﬁtareaga\aaﬁbaaMﬂwrnet ¢pyripogndPasch erdtriasd solid; yield 5.8g

(72 % Loﬁé@lﬁ&@ﬂmaés é(de):t‘rc%'bgw (lc\Pér) (2 §ésl{%ﬂ] P‘Fﬁ'@mh)(zt&r MHz, CDCly) 5 7.81(dd,

e-4-car boxylic acid benzy e
J= goﬁpgblgﬁ o7n3%?29(m 5H) 709dd 2% , 8.6 Hz, 2H), 5.60 (d,J 65Hz 1H) 5.22 (dd, J
= 212,22 p(HRIHR}. 06302 (h - B DXY(EAY BBOHATBHNY.DO R, 2=diames, By).-
Ste;“) 3] di oxan-4-yl)-ethyl J-isobutyryl -
am nog - (4mfl uoro phenlyl ) - acetllcI aC| d 4800 . 1.6

ll lﬂ'

: } By )y5-i
imidazale- acérbdﬁvhcimwtteahweﬁter (5 m - vvas treat ed with acetic

R ol BBV 0 45

TBIA ¢ .7 eduivixandrecitic apiddgolasiall 480 siL) andi io at/le'deStvtae vabsehio§0 6€ and treated with
cataﬁftl@FItélu NGeOROGE bab. (e péactldEhrﬁrxtuF@@é‘st ﬁé%‘fbd%’teﬂﬂ& eorvﬁsh usmg a Dean-Stark

tort concentrated to a Oow Ol
rap GH7"EFY Y"'Hh@dzs&t WeETeqlpR R XY KR WS C‘M ?Qaflflyétﬁ‘?“ceﬁﬁete% P@d&ﬁf%’uced pressure
to g’v@)é%bht%rﬁ%&%h@ ﬁjesmqlE' ﬁ‘ﬁis &Q{@@%E tak@t‘? gp %oﬁ@)@t@'{fﬁttgdwashed with 1M

Purification é chr omat ogr ap

HC'(@ttt%Oa Eta@wwe?(aﬁegﬂefow %0 ﬁr%wwedratqﬁteuwérsrepwd pressure to give an
amo%hgg#ﬁgteﬁaﬁ Qﬂtlfgatlong\glﬂgehdchro%%:%c%g % %Etgk@%m 020% ) gave the above

resol ution mass copy
nameg @gmppuAd 5P (an %??SOY'eld 1.39 g'(565.69 %); ow resolution mass spectroscopy (APCI) m/z
595 IM{HE ( (4R, 6R) - 6-t er t - But oxycar bonyl net hyl - 2, 2- di net hyl
Ste5%1,3]dioxan-4-y|)-ethyl]-2-(4-f|uoro-

phenyl )-5-i sopropyl -1 H i m dazol e-4-carboxylic acid
The iigr ggrpogind wes prenargd by following 3 niersky anatpgPwsEto(tR® Onartigscribed in example 2,
step¥as hydrogenated over 20 % Pd/C until the uptake of

hydrogen ceased. The solution was filtered through

celite and concentrated to give the title conmpound as

a white foam yield: 12.2 g (97%; Low resol ution

mass spectroscopy (APCl) mz 505 [ (M+H] +; Anal. Cal cd

for C27H37FN206: C, 64.27; H, 7.39; N, 5.55.
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L

Found: C, 64.52; H, 7.53; N, 5.15. Exanple 3 1-[2-((4R
6R) - 6-tert-But oxycarbonyl nethyl -2 2-dinethyl-[1
wQ@b@sanam 4-yl ) -et hyl | - 2-(4-fl uoro- phenyl) -5- PCT/US2005/012255
i sopropyl -1 Him dazol e-4-&arboxylic acid O HO O O O
N~ NO- F Step A (Benzhydrylidene-am no)-acetic acid
benzvl ester Benzophenone imne (100.0 g, 496 mmol)
and gl yci ne benzyl ester hydrochloride (89.9g, 496
nmol) were conbined in CH2Cl 2 (250 nL) and the
remﬂﬂngnﬂdwe\mssﬂrraim anbi ent tenperature
h. The reactjon m xture s filtered to renpve.
S P PP KGR P PR PO GLE T an g, o
exankiikel 6% is 4mtupednypn%aswre>nczlth)em?@s Rilia ésopmpy! t arleen RUgnd R is H, the other
, dried with (Na2S&4
Onegﬁ]@@%ﬁ?@%ﬁ&é‘w tkréar ve of f-white solid. ( >
Examppledyst al | i zat i on fron1hot Et OAc- hexane gi ves the
SodiGe Si3R&E)-72-Qickl6dro-BBery 59§ dpRHSI-Pb ek ASdrbarh Bl-ehidat @ 3 -§BleB, 5-dihydroxy-
heot 76 96 Low resol uti on mass spectroscopy (APClI) mz
[ MtH] +; Anal . Cal cd for 022H19N102 . C, 80.22.;
H, 5.81; N, 4.25. Found: C, 80.16.; H 5.77; N, 4.22.

Step B 2<am no- 4- et hyl - 3- oxo- pentenoic aci d benzyl
hy rocthkK&e A cool ed (dry ice-acetone bath)
IUtl (Bﬁag 60.7 mmole, 60.7 nL THE

sol uti B anhydrous THE (100 nmL) was treated with
(Benzhy I|dene am no) -acetic acid benzyl ester (20.0
g, 60.7( le) as a solution in THE (10 nL). After 30

mn., thiY§€ mxture was added via cannula to a cool ed
(dry iceFacetone bath) solution of isobutyryl
chloride (60.7 mvle, 6.41 nL) in THE (50 nL). The

'K
StepWa

sul ting WO 2005/ 105079 PCT/ US2005/012255 50 m xture

S allomed to stlr for 30 mn, then quenched Mﬁth 3N
] 3 y e aly Gig N-et Y ‘ Jorg-phenyl

.soprb@vlfm nal’dldzcﬂiéi)m-@ﬁﬁb%v&d @ﬁb Mmaﬂwamw weder reduc ed

An 'c%r?a% éopﬁogc% qu g\ﬂg h&é V‘@%{Jg ;§§%8Xﬁ ﬂ%ﬁ%gthégggjdggn -4-yl)-ethyl]-2-
(4-flusest-pitengh5-1eaeropy Hemidpaalefroerboxlisarids@-33g: rﬂéérmmeldmde?de -lutidine (3.96g,
37 nﬁ{oﬁsﬁél'feﬁ)nltr‘ﬂ@ (B@)Qﬁl_)rv@% Q@atb&hv@fﬁpé‘n[éﬂ%rﬂﬁ{ehﬁWluoroédf&’ate (7.77g, 27.7 mmol).

The 55511'? ng \w&[ in Wgﬁvgg abrt #o]t ? F?f}eg egiﬁd 3/:%_ l}/lﬁ-ledl P'F oelt rléa tlgn mlxture was diluted
with getecantEt@fedT hecprghwcrieysas wag prparatas ashedagh sali @@'&Qﬁe@f 'G\dr(NazSO4) and

concehfatdA8 a'ELt)de an d’uhh%hé\b@’f?asﬁ‘ BB ate SERAUR D AMBRxanes 5-40%) provided the

e BSeLa s ot n o et 38 il oo e
671 [(MHH]"5HB Nl\/& 1«8} raHzgcn{cdgl 8 1]19:(d23l -811 5,242 Haz 1 H),2H80,(s, 3 H), 1.39(s, 3 H),

141 %, 318, A SEp B A3 el Tho Racs gﬁéw@&e@wwaé m, 1H), 1.76 (m,
2 H)(ARCUY, Jd 75.2,368 Hidvh H)12.400(d8tp183, 6.8 Hz, 1 H), 3.38 (septet, J = 6.8 Hz, 1 H), 3.79

( Iuor Y. j - 4+ - 31QX0- pent enoi ¢

(m, 12H) gggenzvll% 92%1? B DOk, FHTBE Y i 316,

Step B
2-(4-Fluoro-phenyh)-1-[2-((2R.4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-y)-ethvi]-5-isopropyl-1H-imidazole-

4-carboxylic acid benzylamide
A solution of 1-[2-((4R, 6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid pentafluorophenyl ester (1.0 mL, 0.298 mmol, 0.298 M

in acetonitrile) was added to a screw-capped tube containing benzylamine (95 mg, 0.89 mmol) and resin
bound DIEA (156 mg, loading 3.83 mmol/g) in acetonitrile (5 mL) . The mixture was allowed to stir at rt
overnight, then treated with polystyrene bound isocyanate (600 mg, loading 1.49 mmol/g) and allowed to

stir at rt for 6hr. The spent resins were removed by filtration, rinsing with MeOH and acetonitrile, and the



A sol ution of 2-am no-4-nethyl-3-o0xo0-pentenoic acid
benzyl ester hydrochloride (6.00 g, 22.1 mmole) in
W@RREh@S0¢50 L), cooled in an ice-water bath, MBEUS2005/012255

treated sequentially with 2fl uorobenzoyl chloride

(1.1 equiv.), and TEA (2.2 equiv). After 2h the

reaction mxture was diluted with EtOAc (25 nL) and
washed 5 sequentl ally with IM HCl, 1 M NaHCO3, and

water. The organic | ayer was dri ed (Na2SO™4) and
concentrated under reduced pressure to give a crude

IIowllrﬁwd that solidifies on stan

f"”%tﬁ’?%‘t"ﬁ? iekestt? B ATUA? Bin LfoMSdt ?P@?'Stﬁ%t%ﬁ*té'&e Qjé\/%’ 3rpige (APCI) m/z 594
[IM+8lifoTae bate dmide wpe dissbhas iraCle i qn nes srestet vl nadt &FA (B0 Bg) and allowed to

stir étééf mwo‘ﬁ‘hlf[&%%t gtgr@%_ésoﬁ% téff%%ﬂ%){ éﬁé(% dpgéh?tloﬁgdzbetween CH,Cl, and

wategr gnd cgrefi ]Lﬁeutrgqq)ed with 441 P;tal-i@)a((m—l ~@)1) Theprggucd@[yer Yass@agated, dried
(Na&(‘ﬁ Hﬁd ca?tdbntra'ﬁadﬁ@a(:ﬁbde @;Iass ®ufricakon bl/ flbBh ch%rﬁa@odrémty §|Oz tOAc/hexanes

60- 1})0% Sﬁﬁ’é aé/ﬁﬂow giasaoyle}(_%’ﬁ jng_(g%"; b?ﬁ% n'élﬁélon%sg pe?(t)rogcoby (]APCI) m/z 480
M+ﬂﬂ} " 1M IR 400t MIBU CENGMIE 1 (bRt 2HYIT7 5B HE0-(1 2L TLOX BA{: 4H), 7.19-7.25
thy @%BW ds % 614) ﬁ'4§' QQ*&PM% )z[;l? rﬁ}t'o‘éqtpz’sqﬁtybtl)le,‘ébl(se{)tet J=71Hz, 1H), 3.20

I'Tc acid Z ster A'so
bf% 1('21 2Fﬁ7d6<t d %@126@ iR -38-(desh Hy|1 33 8x -kt ol éﬁ -1.94 (m, 2H), 1.75-
1.78@1, dHparedytddes tar, (1.3,50.3gHz4H), maaalke) 5 7.1 Bz TBI)A1 .44 (BJ = 7.1 Hz, 3H).
ste§gUI V.), and acetic acid (glacial, 1.20 nL) acid in
yl enes was warnmed to 50 C and treated with catalytic
A Sqﬂﬂ% pLiER st lueierrbead) dl2-((BRe 4R ehbydrax-6raxe feiiebydiggyran-2-yl)-ethyl]-5-
|sopf®@lﬂdln’ﬁdhzbléf4j-dé)bo&ﬂb aaé anzly%hﬂﬂz (5 Bg&ﬂtﬁhﬂblkm 'ItH'Fa(@ mL) was treated with

aqueohuarl\%%(#-l (VIVI %ir aLtklfflé;OéP The reac eaCt OP\%agJ a)ﬁ%)\gedet rg@ rthor iﬁ) min at which time

an oncen der re uce
analysigy by lopp bWl Saingjeaterbthat thee@tardtmemawml wagrpanevined. T/bassatnaleevas concentrated

to c&l.5 AL, Eﬁl@é@ w(tt?@at@ﬂ-(bo n%ﬁm?:%gﬂliéh td Ms alc':@bnlesglﬁm vyield: 79 mg (97 %);

Lo 836 St BPeathEch OGO al BRER L EEHE moan 17mz01
58.94alt .3, 7.5 rﬁonnat:@t 5& Bty 607 A7 Ctﬂ«hthNMR@gJOaWﬂw DMSICBR6) O 1.23 (m, 1
H); EiERe/MexaBLEn A- t%o%g Q@WGH thes (%QOJé% 15‘%%%&@?@%’9"7%@% =15.14, 4.15

n gl ass; Yiel ow resol utio

e Seb R e e e o i 5 29820 P 30 L08R vhiheo o smp.35 bz
2 H)t #.04 ér sohBp dr2d (WasHp7 8pén el y.56 ¢irlspiH) 8.6 (0 DERSS8 (br t, J=6.35 Hz, 1
H). anal ogous to the one described in exanple 2, 5 Step F

WD 2005/ 105079 PCT/ US2005/ 012255 51 Exanple 4 and
Exapplefft e 4A exenplify the preparation of conpounds of
Sodiune (3R IRNT-[20/A-Ploer-gHenyl)-5-Bbprogx-amnedylcaB2mb@-imidazol-1-yl]-3,5-dihydroxy-
heoftnbidor ophenyl, R4 is -(CH2)r, (O NR6R7, RS is
_QI_S'O‘DTOp |, one of R6 and R7 is H, the other one of R6

and R7 |s aral kyl or heteroaryl, and n is 0. Exanple 4

> SOdI
4- FI r -phenyl) 5-i sopropyl - 4- benzyl car bano
/|-I -®2lF hydr oxy- heptanoate | \ N OH

Step A
[{(4R,6R)-6-(2-{2-(4-Fluoro-phenyl)-5-isopropyl-4-[(pyridin-3-ylmethyi)-carbamovll-imidazol-1-yl}-ethvyl)-2, 2-
dimethyl-[1,3]dioxan-4-yl]-acetic acid tert-butyl ester




F 1 Step A 1-[2-((4R

6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2-di net hvl -[ 1, 31di ox
w@reodAvdoys et hyl | - 2- (4-f1 uor o- phenyl ) - 5- PCT/US2005/012255

i sopropyl - 1Hi m dazol e- 4- c&boxylic acid

pent af | uor ophenyl ester An ice cold solution of

1-12- ((4R,

6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2-di net hyl -[ 1, 3] di ox

an-4-yl)-ethyl]-2- (4-fluoro-phenyl)-5-isopropyl -

H-i m dazol e- 4- carboxylic acid (9 33g, 18.5 mmmol) and

A sollljﬂ_oy b\;ﬁgz' [?4]%@% dtea"%?iﬁ)x%:ar to;flrlﬂm p%jé’mgtﬁﬁt[ﬁ) Q]'dFo&éA Eyli étol} 2-(4-fluoro-

phenyl)-6-fsbpropybdbehdezie-4-catFexylicaridi ! derd-§ mmph@ FlaSie tasriigated with PyBOP
(1 44%%&1%‘3[%%%@59@%%@4 (0. k2o 96 nﬁndﬂ lhe B-atvireadeadipwidide (0.69, 5.5

e reactl on

mmoblynFhegeestien wqrh%llome% g)rﬁtlE:atl %n& hcv‘;,(ras3 Sib%?;gcl;tlop dxturlg M%Vgéhed with H,0,
dried (§$0.9,aind chiskitled tdrirypdss( Nh2 BSH)e wanpurified by ash chromdtogesphy (SiOx;

MeOl—allll:Et?(&d(?@/% to 8ﬁgé'vjh\(,)%@c§hh%b\llc?§g% }n?%b%«)h[&mgél&roﬂms spectroscopy

above naned
(APCbrfWEIQQQ[NHﬂa yel low gl ass; yield: 4.59 (36%; Low
Step IBesoI ut i on mass spectroscopy (APCl) mz 671 [ MtH| +;

2-(4- I;I1 oro- WﬂR%&’)}XV-bSm&J-t&@ah(/&rgmvr!an'2 \A')letiﬁr%ﬂ1 52190020va 1H-imidazole-
4car@gﬂ@§gﬁmn EMBJ ]ﬂzl)agldﬁ), 1 46 (d J = 6 8 HZ 3 H),

A soldtich®s @Rr@é@g@ﬁ -QLrS G- pibni)-5-dsopfopyl-b-[[BEridimnrs- ylm'letl'l‘yl)) -caDa@byl]-imidazol-1-

yl}- etég -2 4 d‘q)eth]y [ |ctx§g-6 ace]hj:Hle éer%tﬁwz gg%‘( 0 mgjtg%r%moﬁ{r@cHZClg (4 mL)
was tl‘@a,ted3N|951eéu'ﬂiFA| (1 Fi)L) aad skigringyyas gqu])tlnuep f9|330(rmn 'Z'Thqa_oeactrpn Hgxture was

concé ate%t rynesjsQHeera'itlt%néd“beﬂéé‘ﬁr@ﬁOIt)GﬁW\lvéterlar{dZ:a(eﬁﬂRneutrallzed with 1 M

I OX 0XO0- tetra
NaH%(Bq— (BHW % 1 The rﬁ@raf‘alf}sefrévas ﬁep dO Q{/)%G 2904 % beﬁoznla%(rltrjateg b icrude glass.
Purifisgtlod toly eashahroinafddraphv R8Oz, MeOH/EtOAc 0- 10% ) gives the Iactone as a colorless solid;

LR z,
yleld613)6 (ICZ?% LEH %f&?ﬁr rpﬁgﬁgfﬁg%g%hy @P%I)dhﬂﬁ@h[ﬂ\}lﬂ-[] "I NMIRA%00 MH

ODCE B4Rt B 458 4oty 176 (adr 1 ghidhi T Bpamor !5%@*1 ), 337 (m, 1
H), 408 @q 0k7.3,0.298 2rAYD4. 24 Gh, 298, 4\56(|rrn3&t)e7ttm(rttJ|=8l4éDZ 2/\151)5721 (dd, J=7.6, 5.0
Hz, 1"’@5?% tdR 5‘ 4‘,:%% C?Plﬁg%eégpﬁ?%%%hﬂ '7%EAP9~%ZVHQWW}€8 40 (d, J=5.3 Hz,
1H)I8d'é2dsrﬂgi'|)3 83 mml/g) in acetonitrile (5 rrL) : The

Step'8 Xt Ure vvas allowed to stir at rt overnight, then

The tlt{géei:g}nﬁ%] Wz?é p%%péﬁéy jﬁ@ngﬁo #r%gesa%ﬁglx u@ttc?thggggdéggrlbed in example 4,

Step@hto givé eolpesspowde Yield:I8? B Bl dawispolion ats sRctroscopy (APCI) m/z
L FaGelNaNhisshi® C, 8mds;tH) 8.28(N, 9.86. Found C, 55.03; H,
499 @Ad%@/ %%é&%&B@%S%WS%é%S 5%2 filtrate was
6.20% Pt rated to a crude oil. LC-MS is consistent wth
Exarhfie 5desired anmide (APCl) miz 594 [M+H +. The crude
sgd.S\W (‘%§,5]§?§-[2d€45f§184 p%gmh)rb GG RafiBiubfela-siife S tigm vt y1)-3,5-dihydroxy-
TFA ( 1. and alTowed to stir at rt for 30
_em@ﬁgi_ The react| on m xture was concentrated to an oil,
then partitioned between CH2CI 2 and water and
carefully neutralized with 1 M NaHCO3 (pH - 8). The
organi c |l ayer was separated, dried 5 (Na2SO»4), and
concentrated to a crude glass. Purification by flash
chromat ography (Si 02, Et QAc/ hexanes 60-100% gave a
yel l ow gl ass; yield: 75 ng (52%; Low resolution nmass
spectroscopy (APCI) mz 480 [M-H] +; 1H NWVR (400 MHz,
CD3CN) S796(br t, I H, 7.57 - 7.60 (m 2H),

7.29-7.33 (m 4H), 7.19-7.25 (m 3H), 4.49-4.58 (m |
H, 449 (d, J =6.6 Hz, 2H), 4.02-4.23 (m 3H), 3.36
(septet, J = 7.1 Hz, 1 H), 3.29 (br s, 1 H, 2.57
(dd, J = 4.8, 17.5 Hz, | H), 2.38 (ddd, J = 1.7, 3.6,
17.5 Hz, 1 H), 1.86-1.94 (m 2H), 1.75 0 1.78 (m 1
H, 1.63 (ddd, J = 3.1, 11.3, 17.3 Hz, 1 H), 1.46 (d,
J=7.1 H, 3H), 1.46 (d, J = 7.1 Hz, 3H).



Step C A solution of the
2- (4-Fl uor o- phenyl )-1-[ 2- (( 2R,
wdR)os40309dr oxy- 6- oxo-t et rahydr o- pyran- 2-yl ) - et PgT/PSH05/012255
i sopropyl -1 Him dazol e- 4- &&r boxylic acid benzyl am de
(75 mg, 0.15 mmmol) in THE (4 nL) was treated with
aqueous NaOH (1.53 nL, 1.02 eq) The reaction m xture
was allowed to stir @rt for 30 mn at which tine 5
anal ysis by loop LC-Ms indicated that the starting
mat eri al was consuned. The sanple was concentrated to
ca. 0.5 n., diluted with water (30 nL) and | yophilized

to give a Fl ed8*powder; yield: 79 my (97 %; Low
resol utll% ss spectroscopy (APCl) niz 498 [ MtH] +;
Anal . Calc or C27H31F1N305Nal/ 1.7H20: C, 58.94; H,

6.30: Mo, 7.64. Found: C, 58.84: H, 6.07: N, 7.34. 1H
NVR (400 , DVMBO-D6) ~ 1.23 (m 1 H; 1.40 (m 7 H;

1.57 (m H; 1.69 (m 1 H; 1.78 (dd, J=15.14, 8.30
Hz, | ; 97 (dd, J=15.14, 4.15 O Hz, 1 H; 3.35 (m
E i al Iobscured 1 H; 3.67(m 2H; 3.94 (m 1
4. \§ mP1 H); 4.40 (d, J=6.35 Hz, 2 H); 4.94 (br
s, I H; 70 I H; 7.30 (m 6 H); 7.50 (br s, 1
H: 7.64 Em | 838(brtJ:635Hle).

Stelbém)yl -im dazol -I -yI I -3 5-di hydr ox -- 5 hept anoat e O

(4R, eR\) eNzﬂﬂ(ﬁrbd\JoJrJh&@JﬁasopMpﬁ 4-@1@peA-sulfonyl)-imidazol- 1-v|] ethyl}-2,2-dimethyl-
13 - (,4- Fl yor o- phenyl ) - 5-1 sopropyl - 4-f (pyr

[1.3]dlg; I'l-imidazol -1-vl)-ethyl -2 2-

A sdutidn ma{tth(m $R); @tedf&uwavpamowlmeweﬂ -dimathyid 1 Bigioxam éryethyl]-isobutyryl-
ﬁ?k@ﬁuo%l@\?%é&@gag( PEOTh&D2DRR60 drcPavetic ahydideQh % @M .5 mmol) in

ol 38 LS5O0 Y NSRRI S i s
1 houf. Aftd] @olingan rtdheredctien mydtdre Rag Washed oitimsat. aq. NaHCO3, dried (MgSOy), and
con(%gﬂﬁéméé o d’i_’)ér{e§§’ @;uﬁm:)éllon]of It'Fll'e' rﬁlﬂ%wll\ﬁ%ﬁ' (@ﬁfgb@@Ad/r%x%% 8.60%) gave the

aboxe_l_nqu& CO@D@J%@ y)ellommlms)(ﬁl)q &Wp%fa‘ﬁ )Wﬁ%so{utlgr%/ 72@3 spgctepscopy (APCI)
m/z BTIM+H]": dAIMR @D MeirECDEIL)Byr2diine-26.84 6ig, 6 19), 5.30 (D6 H), 1.37 (s, 9 H),
1 44.[('&1: 2 %4i @s ‘Mﬁ‘%[é’é( ON&d, 1058k 1 1y V\f‘ 45}&&695 1 %zhé’ﬁ)r $:57 (m, 1 H), 3.64 (m,

e vvas washéd

1 HY #8&m,)1, Hlah8? toricent i &tred o7 .8t (mdts2 HF A0 5838, 1W8&Hz 2 H).
Ste,pgrl f| ed by flash chromat ogr aphy (Si02; MeOH Et OAC
d:. 500

_Qt_rﬁt&{p:QB_&Z(QLFI uor o A phenyl) 1 [ 2 ( (2R
Pre&%d’ lﬁaMH&)%%aI@g&%% 320 Aj%@p @y(f) @i@é 3V\M|ta s@bd 7P ngX87%); Low

yl-1 H
reso(u[gw p’laﬁ,]spgctg;]ls%nﬂyﬁﬁlfgl) g){ﬁ E@é “)&Hﬂol HNN&’]MB@ MHz, CDCl3) & 1.29 (m, 6 H), 1.49

(m, | GAR.60RN; BH(, 2-:602m( AHE1ren@; PRERYBK XS, 3-H)SDPF @PYH3-78-HA pwh, 3.01 (septet, J
-6‘1%”1 i ¥67RE DY 45 620 RERY dv, T 09GOk, A1), 2.08 (g, v = 7.1 Hz, 1 H), 4.30 (m, 1
H), 4.48 (m, 1 H), 7.10 (m, 2 H), 7.18 (m, 4 H), 7.54 (m, 2 H).

Step C

The title compound was prepared by following a process analogous to the one described in Examples 4,
Step C, to give a colorless powder; yield: 66 mg (79%);

Low resolution mass spectroscopy (APCI) m/z 519 [M+H]"; Anal. Calculated for CogHaoFN,OsSNa- 1.55
H,O; Theory: C, 54.93; H, 5.87; N, 4.93. Found C, 54.54; H, 5.52; N, 4.77.



yl }-ethyl)-2,2-dinethyl-[1, 3]dioxan-4-yl]-acetic acid

tert-butyl ester (500 ng, 0.8 mmmol) in CH2ClI 2 (4 nl)
wormstiowad ed with neat TFA (1 nL) and stirri ngP@BEES2005/012255

continued for 30 min. The iS8@action m xture was

concentrated to dryness, then partitioned between

CH2Cl 2 and water and carefully neutralized with 1 M

NaHCO3 (pH - 8). The organic |ayer was separated,

dried (Na2SO4), and concentrated to a crude gl ass.

Purification by flash chromatography (Si 02, MeOH Et CAc

0-109% gives the lactone as a colorless solid; vyield:
Example 6y (299 ; Low resol uti on mass spectroscopy (APCl)
Sodihz (AR Mk rzyIok idaMuRy 124 @B udbid hen3BGE by s pyBimidad@-1(um 3, Bdihydroxy-
he !rl—_iaEi d-98 (m I ' H, 1.76 (d, J=1 3.0 Hz, 2 H), 1.88 (m

2.56 (m 1 H, 3.37 (m | H, 4.06 (dq, J=7.3,

@),z\Hzoz H, 4.24 (m 2 H, 4.56 (m 3 H, 7.12 (t,

=8 HRH ©H1 (dd, J=7.6, 5.0 Hz, 1 H), 7.46
(dd, SW&M@M, 7.66 (d, J=7.8 Hz, 1 H),

7.79 (t J=6.1 Hz, 1 H), 8.40 (d, J=5.3 Hz, 1 H),
8.52 (s Hy. Step C The title conmpound was prepared

by foll ng a process anal ogous to the one descri bed
in exanpfe 4, Step Cto give a colorless powder;
yield: 102 ng (81 %; Low resolution nmass spectroscopy
(APCl) mz 499 [M+H +; Anal. Calcul ated for
steAOHBFINAGBNal12. 65H20: C, 54.95; H, 6.26; N, 9.86.
ound C, 55.03; H 6.20; N, 9.46. Exanple 5 Sodi um
2-(A{FRrasphienyi)-1-[2-( (2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole~

4-caltbx{iif ot YeRAr ddenyl ) - 5- i SOIOf opyl - 4- (tol uene- 4-sul f onyl

A s%ﬁ%?fd 18@817\51%#%%%%; \ét_hgl%e E%Q%i3}§Oﬁéar|1_-6yl)-'gthK']-Z-(4-ﬂuoro—

phenyl)-S0ised@l- CHBNIdBPle - qarboxyhc acid benzyl ester (40 mg, 0.067 mmol) was dissolved in
cH,Eh ‘f‘fﬁn@f@rea@e&v@lﬂ{ r?ea('ﬁ’AF é1 td)%lg -aR0 gyled ‘to'sstir §Prpfop90/ hnind-Tht Rlabtion mixture

was fincgimtgl(tgﬁn &H );han pg&t@fm%i bg&%/e&ntCZ-\;&z BLﬁ\leqterggfj g?regm%neutrahzed with 1 M ’
NaHE6); (iiH ©8). dthe organic layer was separated, dried (Na,S0,), and concentrated to a crude glass.

PurlﬂJagor{t( ‘Hgslﬁgg)rorﬁat&?éﬁhy%bo)@f@ﬁ&p%)féw mbl%') arvgs éjbc{r&fegé/élass yield: 30

o G by oo LB PoPH RO W AP N+ 5 IR (40GMHz, CDAON 5 7.54

- 7.5878, 2Hﬁ1md3amet(mczmnhydv14d@n (3Hh5h201 24 an|1 Eszmjgl)(s J2R), 4.51 (ddd, J = 3.6,
VVI SUu

7.0, 1LUENR) (G 42238, SATDIDRE (W 4 NP 9 LRNEBLM PN (0 =47, 17.4

a o ref
Hz, Hbhu?.-38 @id.ef= técﬁ‘i Ag-4tH i), § 8- ﬁéé’@t?'ﬁm 8- 9(t7®fr@~ Ws!.61 (ddd, J = 2.9,
1120880 ed, Wit Nasal v =ag. HANBHICPAE (@i-ed AMBEA) , and
ncentrated to dryness. Purl fication of the residue

Stepo@ MPLC (Si @2 ; Et OAc/ hexanes 0-60% gave the
The title compound was prepared following a process analogous to the one described in Examples 4,

Step C, to give a colorless powder; yield: 28 mg (90 %); Low resolution mass spectroscopy (APCI) m/z 49
[M+H]"; Anal. Calcd for Co7H30F1NoNa,Og/1.3 H20: C, 59.62.; H, 6.04: N, 5.15. Found: C, 59.28; H, 5.65;
N, 4.89.

Example 7

Sodium, (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-benzylcarbamayl-imidazol-1-yl1-3,5-dihydroxy-

heptanoate




0 above nanmed conpound as a yellow film yield:1 13 ng
(36% ; Low resolution mass spectroscopy (APCl) niz
WG i@s[1ddpFH) +; 1 H NVR (400 MHz, CDCI3) 5 1.23 (BCT/US2005/012255
J=23.44 Hz, 6 H, 1.30 (m56 H), 1.37 (s, 9 H, 1.44
(m 2H, 224 (m 5H), 2.98 (septet, J =6.8 Hz, 1
3.42 (q, J=7.1 Hz, 2 H, 3.57 (m 1 H, 3.64 (m
I H, 3.80 (m 1 FD 4.07 (m 1 H, 7.120 (m 4 H,
7.21 (m Hz, 2 H, 7.60 (dt, J=8.36, 1.80 Hz, 2 H).
S tep B 5
4R, qg) 6-{2-[ 2-(4-Fl uoro-phenyl)-5-isopropyl -4-(tol ue
ul jonyl gn i ok dazol - 1-yl | -et hyl } - 4-hydroxy- tet ra
y P N A nl2-coNae Prepared in a manner

anal o to Exanple 4A, step B to give a white solid;
yield: A7 mg (87%; Low resolution mass spectroscopy
(APCI) 501 [ M+H +; 1H NWR (400 MHz, CDCI3) 5 1.29
(n1 6 1.499 (m I H, 1.0 (m 1 H, 1.69 (m 1

., 1.76 ¥m 1 H), 2.34 (s, 3 H, 2.55 (d, J=3.78 Hz,
Step}\ 301(septet, JO0O=6.7H, 1H, 3.67 (d,
2.93 H, H)380(m1H) 3.94 (m 1 H), 4.08
N-Bepgyl-2pxe-acgtamige’ 1 H), 4.30 (m 1 H), 4.48 (m 1 H),
Tanustns.(lcm of A, M):-dibehzill& -temramiie kB.07 @,. B35 rimpl) @ THF. 3(Hnepwz{s added periodic

acid én@l gob mmo@qpﬁ@%%rtwﬁg ol 6% Eﬁ dthYmItl?rle leé’MM'é%I@mtlgreQ&ﬁ&%lc and slowly

ous 't ne descri
becatne hgmoaeraow,solﬁéﬁer bl thssakEan, Wey.cemntr%d 'V(eﬁﬂ)/g of 2&fggange foam,
whicth R89laldd 1ﬁﬂn Eﬁf#& ﬁ@@féﬁ Wae Eapted ARBLD; raxy, bbrd dfiddiddprHyigSO,, and

conc%mqraéeg tg glve p{ @ﬁ oam vv%ic@_%g ﬁ)"}%%g{\%de%%% @g'ﬂ%ﬁatem% TY/90 g (95%); "H

NMRNzIddhyad). 5 A @GOTH 185020 (POHIEY0O5/ D8 P25 %) 195 rGER'amﬂ rpass

8 1) m/z 162 [M-H]
ﬂmc?sg %H%Eg) 4ZbeHinoxycarbonyI 2-(4-fluoro-phenyl)-5-

SteP§bpropy|-|mdazol 1-yll-3,5-di hydroxy- heptanoate O O
N-Beoki/1-OH-KD AdNae ne M-S Ifényl e irst)-@getdnide

Toa s%lﬁt C?nFolf Hr%G(QNQ)gﬁ?/Y j)oxolﬁie?an( 4Bt 172 M)W%m@n@e&@rm_ﬂvés added p-

o e BT e g o BB 56t e

hom@gehgol.(s(tﬁaa a large amount of white precipitate formed before oil bath temp reached 100°C. The

mlxtlgﬁzlslﬁs E}?a)ef‘edt z%t Lﬁ:ﬁ? ?%(f ?F \Qﬁy bgﬁwt é}% k tr%p %@'ME%W% [’:Joléﬂ éﬂd‘?ﬂiered to afford

-5-iso

N-bepizyil-#i 2bis-tiplsenp-EayioBraming- a&e?wds@ﬁ 29 Pﬁ'é@l“‘e?o"? W'CE%GB g (88%); low

resoIQtK?ﬁ‘Zaméc)trggA‘@%y mmph&emgl[lm” TOREACI Cldd SfonC s HosM1GR 8t €01 56.66; H, 5.17;
W nd allowed to stir at rt for

N, 8.94 E?%Saérr? 8159'%]%(9 HL%nsét ure was concentrated to an

Stepd® |, then partitioned between CH2Cl 2 and wat er and

(6- {2%%%Fi%c%bbaﬂm%wizt(alﬂh&ﬁ%hwvhfs idopMpyNaGER-1 (ntdthy1) 8)2- dinfiBtyl-[1,3]dioxan-4-

|_aorganlc Iaégetmas separated, dried (Na2SO»4), and
a crude gl ass.

To a solution of acid 2-[[2-((4R, 6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4- yl)-ethyl]-(4~
fluoro-benzoyl)-amino]-3-methyl-butyric acid (0.30 g, 0.605 mmol) in toluene (5 mL) was added EDC
(0.128 g, 0.67 mmol) followed by N-benzyl-2,2-bis-(toluene-4-sulfonytamino)-acetamide 0.44 g, 0.91
mmol). The suspension was heated at 80-90°C for 90 min. Additional EDC (45 mg, 0.4 eq) and bis-
sulfonamide (0.15 g, 0.5 eq) were added and heating was continued for 3 hr. The mixture was cooled and
filtered, washing with EtOAc. The filtrate was diluted with EtOAc, washed with sat. NaHCOj3, brine, dried
over MgSOy4, and concentrated to give 0.49 g of a yellow foam. Flash chromatography (30-40%

EtOAc/hexane) gave the title compound product as a white foam; yield: 0.13 g (36%); low resolution mass
spectroscopy (APCI) m/z 594 [M+H]".



Purification by flash chromatography (Si02,

Et OAc/ hexanes 60-100% gives a colorless glass; yield:
W@0005/10897¢ 9299 ; Low resol uti on nass spect r oscopyT/8deas/H12255

mz 481 [ M+H] +; 1H NMR (4067MHz, CD3CN) S 7.54 - 7.58

(m 2H), 7.43-7.46 (m 2H), 7.31-7.41 (m 3H),

7.20-7.24 (m 2H), 5.29 (s, 2H), 4.51 (ddd, J = 3.6,

7.8, 15.6 Hz | H), 4.05-4.22 (m 3H), 3.40 (septet, J

=7.1 H, | H, 3.35 (br s, 1 H, 2.57 (dd, J = 4.7,

17.4 Hz, 1 H, 2.38 (ddd, J =1.7, 3.4, 17.4 Hz, 1

H) 1. 86 1.93 (m 2H), 1.69-1.75 (m 1 H), 1.61 (ddd,

epll ) 11.2, 14.1 Hz, 1 H), 1.43 (d, J = 7.1 Hz,

Thé%ti’d)a compd&d(isjprep]aretl &Y. dlprbtiess Sidjogotd ®phdd dddveibéd ihIERample 4A, Steps B and C.
Foll%ﬁ/mgg W&h&%gg%lg&'\é}( 9)' éﬁg%@g4%ngﬁg Ce\%?et?%%s?egg LIlasétongs and salts

descri

Wer@@r%@reéé@v'p@meéq”oww é@r@tlor@@nﬁg Feg@wd% <E>Lemnlers@s%%|) u&sqcbmepresentatuve

CoNPRSAdsTPIROL AIYUMPYh4rAREdIngb@. 49 [ M-H +; Anal . Cal cd

Ex%ﬂ% E27H30FIN2Nal1C6/ 1.3 H2O C, 59.62.; H 6.04; N

.15 Found: C, 59.28; H 5.65; N 4.89. 5 Exanple 7
4_(_{Edai((|4R\6R) -6-tert-Butoxycarbonylmethyi-2,2-dimethyl-[1, 31dioxan-4-yl)-ethyi]-2-(4-fluoro-phenyi)-5-
1sor(r&Rl BRinidad mﬁnvpro phenyl ) - 5-i sopr opyl - 4- benzyl car

I. | -3, 5 di hydr oxy- heptanoate WO

S B65781 2255 56 HCO2Na N F Step A

N—Benzvl 2- 0X0- acetanlde To a suspension of N,

N -di benzylr-L-tartramde (3.07 g, 9.35 mmmol) in THE

(30 nm) was.added periodic acid (2.13 g, 9.35 mvl)

s over mn. The m xture becane

slightly e erm co slowy becane honbgeneous.

After 1 hr, the sol fiti S concentrated to give 5.0

g of a Iigh@/o ange am ych was taken up in

ith saturat HCO3 (2x), brine, dried

concentrated to give of a yellow foam

' re of al dehyde and hydrate; vyield:

05% ;' H NWR (al dehyde) S 9.34 (s, 1 H),

_0 .20 (m 5H), 4.51 (d, J =6 Hz); %; |ow
resol uti on mass spectroscopy (APClI) mz 162 [ MH]-
Step B N-Benzvl -2

Obtagin Bp&nq 38l anewhitessglid.onyl ami no) - acet ani de To a

LowS8ddilltib® mhasd S&E&Bi%odwhﬁ@@ Wz e%z%ﬂa]aoﬁtr\ﬁ\m 280 0H188D81) 5 1.31 (s, 3H)

o AT b B 50 T 00 B rogmne o 2 0 05
(sepivals2 héatdedd 7i3Mzan HPB.IF9 batiH)ares (5,18 H)i ad4 (yh, be arme (m 2 H)4.63(d, J=6.23

e t € pLt
e, PO SRS T NP DD Y P LD e oo o R 881 R A0 5.1 0 707
(M. 44l% heated at reflux for 1 hr with a Dean Stark trap.

Exaripie 911 Xt ur e was cooled and filtered to afford
.‘

D v AL . cA
Qmﬂh%&ﬂmﬁﬂhkﬂiﬁﬁéJsﬁéttroscopy (APCI) niz 286 [M—W
aceti@ld-terPRlt@@stef Or C23H25N305S2: C, 56.66; H, 5.17;

et am
-ISOTO

‘f'-uemidazol-d- -




N, 8.62. Found: C, 56.85; H 5.01; N, 8.58. Step C (6
{2 [4

w®@eozsbmay banmoyl - 2- (4-f 1 uor o- phenyl ) - 5-i sopr opp¢FURIdRA12255
ol -1-yll-ethyl)-2 2-dinethy8-[ 1, 31di oxan-4- yl)-acetic
acid tert-butyl ester To a solution of acid
2-[[2-((4R,

" 6R) - 6-tert-But oxycar bonyl met hyl - 2, 2-di et hyl -[ 1, 3] di ox
an-4-yl)-ethyl]-(4-
fl uoro-benzoyl)-am no] -3-net hyl -butyric acid (0.30 g,
0.605 mmwl) in toluene (5 nl-) was added EDC 5 (0.128

g, 0.67 pl ) fol kowed by

N- benzy 2- bi s- buertg- 4- sul f onyl am nQ) - acet am de
0. 44 q, 91 mmoyk). \Th @spension was heat ed at
80-90C for\90 mi dditio EDC (45 ng, 0.4 eqg) and
bi s- sul f opnam de (O 15 g, /0.5 eq) were added and

heat i ng S ¥ nued for 3 hr. The m xture was cool ed
and flltered washing with EtOAc. The filtrate was
di l uted wWith, Et OAc, washed with sat. NaHCO3, bri ne,

Odri over MgSO4, and concentrated to give 0.49 g of

Q
\’
N

ow f oam Fl ash chromat ography (30-40% a
hexane) gave the title conpound product as a

Wiite ield 13 g (369 ; | ow resolution nmass
Obfa'%ﬁ%‘?ﬁ‘fgrég"zg]ﬁ%%sd '°Omrz 594 [ M+H +. WD 2005/ 105079
Lowr%TdtnblSﬁm@@éSdp@Q@@B@y(Bﬁm St MtHe title conpound is

%@rm biCh) P1.9CLQSSHRNSS RUBHS 148 (¢ hah 1d@$urd Betst (d9d, J=7.1, 3.3 Hz,

L8N 34 (2 85 43 2bY 93”#3 69, 6§ﬁ9t1'@fh80(m 1 H) 3.94 (m, 1
6H) ga@@ MAR oD 16" Bk aa BTt
) 4 ey 4Bed s e r@alrﬁt o6 e G Joa i 2256 (40, J=8.6

54H%°) H)O)/\.mg] Y&y V@blé)ﬁ 5%pn R2, R4 and R5 ( Exanpl es 8-93).
repr esent at | ve corrpounds follow along with
Exarfm'm?"act eri zi ng data. Exarrpl e 8

((4R, éR)(d &Iﬂ@ah@&me&a hn G

e ﬂ\ﬂ)]&'p-isgpropvl-imidazol-1 -vil-

y uor o- phenyl ) -5- isopropyl -
Him dazcﬁ e- 4-car bonyl 1-am no}-net hyl)-benzoic acid
er OFOO NNN O~O O Obtain 255ng
white solid. Low resol ution nmass

opy (APGl) m/z 652 [ M+rH +. 1H NWVR (400 MHz,
1.31 (§ H 5 1.35 (s, 3 H 1.43 (s, 9 H

1. 510(dd, J=7.02, 3.36 Hz, 6 H 1.76 (m
2 3@6 (/Hb»w (sept J=21.4, 14.3, 7.3 Hz,
| .79 j{ 394(m||—|)4.18

( Hz, 2

2OH) /4. 63 (d, J=6.9 7.13 (t, J=8.67 Hz,
7.40 (d, J=8.42 Hz, 2 H) 7. 55 (dd, J=8.85, 531
o > H 7.80 (s, 1 H 7.97

/N\

Obtain 143 mg (22%) as a white solid.

Low resolution mass spectroscopy (APCI) m/z 665 [M-H]". "H NMR (400 MHz, CDCl3) & 1.13 (g, J=11.80
Hz, 1 H) 1.31 (s, 3 H) 1.34 (s, 3 H) 1.42 (s, 9 H) 1.50 (dd, J=7.0, 3.5 Hz, 6 H) 1.74 (m, 2 H) 2.25 (dd,
J=15.3, 6.3 Hz, 1 H) 2.40 (m, 1 H) 3.03 (m, 7 H) 3.42 (sept, J=20.8, 13.8, 6.8 Hz, 1 H) 3.79 (m, 1 H) 3.93
(m, 1 H) 4.18 (m, 2 H) 4.59 (d, J=6.2 Hz, 2 H) 7.12 (m, 2 H) 7.33 (m, 3 H) 7.54 (m, 2 H) 7.92 (m, 1H)
10.03 (s, 1 H).



(m 2 H. Exanple 9 0 ((4R

6R) - 6-{2-[ 4- (4- D net hyl sul f anoyl - benzyl car banoyl ) -2-(4
wo tdogaosmsphenyl ) - 5-i sopropyl -i m dazol -1-yl | - PCT/US2005/012255

ethyll-2,2-dimethvl-f 1,31doxan-4-yl) acetic acid

tert-butyl ester WD 2005/105079 PCT/ US2005/012255 58

F/ ~0O0000 ?-' NO\O Obtain 220ng (44% as a

~white solid. Low resolution nass spectroscopy (APCl)

mz 701 [MH +. 1H NVR (400 MHz, CDCI3) 8 1.31 (s, 3

H 1.35 (s, 3 H 1.43 (s, 9 H 1.47 (m 2 H 1.51 (dd,

J=7.1, 3.3 Hz, 6 H 1.76 (m 2 H 2.33 (m 2 H) 2.67
Example §i 1) 3. 43 (sept, J=13.9, 6.9, 6.8 Hz, 1 H 3.80 ‘
[(4R 6R)- 61(21'& (43Fl96|ro(pmenvlb -5- |k‘Bprc§bv2ﬂ[3((BIper?dlrld)1 éar&ﬁwﬁ-denz%ﬁ@'b&ﬁovﬂ imidazol-1-

2 l} gd J=8.4 Hz, 2
2 H 7. 90

(s, 1 H) . Exarrple 10 ((4R 6R) 6 (2 [4 (3
Di et hyl car banoyl F :
benzyl car banoyl ) -2<(4-f | uor o- phenyl ) -5-i sopropyl -i m da
zol -1-vll- ethyl 2-dinmethyl-[1
3l di oxan-4-yl) - ic acid tert-butyl ester F NNOO
HNO 1 Q/NN tain 143 ng (22% as a white solid.
) spectroscopy (APCI) mz 665
3) 8 1.13 (q, J=11.80 >
(s, 3 H 1.42 (s, 9 H 1.50
035Hz6 1.7 (m 2 H 2.25 (dd,
<J§153 63Hz 1 H 240 1 H 3.03(m 7 H 3.42
ept, J=20.8, 13.8, 6.8 Hzp-lLH) 3.79 (m 1 H 3.93
(m 1 H 4.18 (m 2 H 4.59 (d) J=6.2 Hz, 2 H 7.12
Obtﬁigh%%mf& s%f%g’amﬁ\te?bnb*) 7.54 (m 2 H 7.92 (m | H)

S H . WO 2005/ 105079 PCT/US2005/ 012255
Low resolution mass spectroscopy (APCI) m/z 705 [M-H]". "H NMR (400 MHz, CDCl3) § 1.15 (m, 2 H)

1.31 (s, 3 H) 1.35(s, 3H) 1.43 (s, 9 H) 1.51 (dd, J=7.1, 3.5 Hz, 6 H) 1.56 (s, 2 H) 1.64 (s, 4 H) 1.75 (m, 2
H) 2.25 (dd, J=15.4, 6.2 Hz, 1 H) 2.40 (m, 1 H) 3.31 (s, 2 H) 3.42 (sept, J=14.1, 6.9 Hz, 1 H) 3.67 (s, 2 H)
3.79(m, 1 H)3.93 (m, 1 H)4.19 (m, 2 H) 4.60 (d, J=6.3 Hz, 2 H) 7.16 (m, 2 H) 7.35 (m, 4 H) 7.55 (m, 2 H)
7.75 (s, 1 H).

Example 12
[(4R.6R)-6-(2-{2-(4-Fluoro-phenyl)-5-isopropyl-4-[3-(morpholine-4-carbonyl)-benzylcarbamoyl]-imidazol-1-

yl}-ethyl)-2,2-dimethyl-[1,3]dioxan-4-yl]-acetic acid tert-butyl ester

Obtain 116mg (17%) as a white solid.

Low resolution mass spectroscopy (APCl) m/z 707 [M-H]*. '"H MR (400 MHz, CDCl3) & ppm 1.16 (m, 2 H)
1.31 (s, 3 H) 1.35(s, 3 H) 1.44 (m, 10 H) 1.50 (dd, J=7.1, 3.4 Hz, 6 H) 1.56 (s, 2 H) 1.76 (m, 2 H) 2.25 (m,
J=15.4,6.3 Hz, 1 H) 2.40 (m, J=15.4, 6.9 Hz, 1 H) 3.40 (m, J=20.9, 13.4, 6.9 Hz, 1 H) 3.60 (s, 2 H) 3.72
(s, 2H)3.79 (m, 2 H) 3.93 (m, 1 H) 4.18 (m, 2 H) 4.60 (d, J=6.2 Hz, 2H) 7.14 (m, 2 H) 7.27 (t, J=1.5 Hz, 1
H) 7.34 (m, 1 H) 7.40 (m, 2 H) 7.54 (m, 2 H) 7.76 (s, 1 H)



59 Exanple 11 f
(4R, 6R) - 6- (2-{2- (4- Fl uor o- phenyl ) - 5-i sopropyl - 4-f 3- ( pi
w@eoosdoieed | - carbon yl)-benzyl carbanoyl | -i m deeDUSH05/012255
yl }-ethyl)-2,2-di net hvl -[ 168] di oxan-4-yl|-acetic acid
tert-butyl ester F HNP NNO OOO NO Yj O 5
Gotain 124 ng (18% as a white solid. Low resol ution
mass spectroscopy (APCI) mz 705 [MH+. 'H NWR (400
Mz, CDCI3) S1.15(m 2 H 1.31 (s, 3 H 1.35 (s, 3
H) 1 43 (s, 9 H 1.51 (dd,J=7.1, 3.5 Hz, 6 H 1.56 (s,
1.64 (s, 4 H 1.75 (m 2 H 2.25 (dd, J=15. 4,
Ex%“@efl& | H 2.40 (m 1 H 3.31 (s, 2 H 3.42 (sept,
((4R, 6&)46 - f264-9lub12) phémhi)s Bo®dpy(- &(4 aeﬂr%xxpoeazﬂ&rt(dmowb H)

f(4R, 6R) - -{2- (4 or o- phenyl ) - 5-i sopropyl -4-f3-(m
or phol in arbon;ﬁ enzylc rbanoyl | -i m dazol

yl }-ethyl =% 2d| v-f ;&oxan4yll-acet|c acid
tert-butyl g OO0 CDNO 5

Ootain 11 17% as a white solid. Low resolution

\O@mactrosc (APCI) miz 707 [MH +. 1H MR (400
COAN3N 5 pml 16 (m 2 H 1.31 (s, 3 H 1.35

(s, 3H 1.% (m H)150(dd J=7.1, 3.4 Hz, 6 H
Obtam%Zm@ﬁm%)PBalvh%scvm 2 2.25 (m J=15.4, 6.3 Hz,
Lomﬂ-red)lut%n Masé %ect}osleépy“(AP@i)%/ﬁm -t 1|3N4c)€h (400 I\/H]122@3@3) & ppm 1.12 (m, 1
Hy 135 &3 8y Pad % a ) s 30,08 15151 70d V=71, 5o s, 6 H) 1.73 (m, 2 H) 2.24 (dd, J=15.4,
6.3 Hz, 1 H) 2.39 (m, J=15.3, 6.8 Hz, 1 H) 3.43 (m, J=21.1, 15.1, 7.0 Hz, 1 H) .76 (s, 3 H) 3.79 (m, 1 H)
3.92 (m, 1 H) 4.15 (m, 2 H) 4.50 (d, J=6.0 Hz, 2 H) 6.82 (m, 2 H) 7.11 (m, 2 H) 7.26 (m, 2 H) 7.52 (m, 2 H)

7.62 (1, J=5.9 Hz, 1 H).

Example 14
F.'
Ho VW o—\:~
0 0 o
o (-
0]
AN

3-({[1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2, 2-dimethyl-[1, 31dioxan-4-y)-ethyl]-2-(4-fluoro-phenyl)-5-
isopropyl-1H-imidazole-4-carbonyl]l-amino}-methyl)-benzoic acid methyl ester

Obtain 107mg (8%) as a white solid.

Low resolution mass spectroscopy (APCI) m/z 652 [M-H]". "H NMR (400 MHz, CD3;0OD) 8 ppm 1.01 (m, 1
H) 1.19 (s, 3H) 1.30 (s, 3 H) 1.36 (m, 10 H) 1.43 (dd, J=7.0, 1.4 Hz, 6 H) 1.64 (m, 2 H) 1.74 (m, 1 H) 2.20
(m, J=156.1, 7.8 Hz, 1 H) 3.40 (m, J=20.3, 13.3, 3.5 Hz, 1 H) 3.79 (m, 1 H) 3.82 (s, 3 H) 4.01 (m, 1 H) 4.17
(m, 2H)4.52 (s, 2H)7.18 (m, 2 H) 7.37 (t, J=7.7 Hz, 1 H) 7.57 (m, 3 H) 7.84 (m, 1 H) 7.96 (t, J=1.0 Hz, 1
H).

Example 15
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yi)-ethyi]-5-isopropyl-1H-imidazole-

4-carboxylic acid (2-methoxy-ethyl)-amide




(s, 2H 379 (m 2H 3.93(m I H 4.18 (m 2 H)

4.60 (d, J=6.2 Hz, 2 H 7.14 (m 2 H 7.27 (t, J=1.5
woiz0054050H) 7.34 (m 1 H 7.40 (m 2 H) 7.54 (nmpCRUBH005/012255

7.76 (s, 1 H WO 2005/1050%9 PCT/ US2005/012255 60

Exanpl e 13

((4R 6R)-6-{2-f2-(4-Fl uor o- phenyl)-5-isopropyl -4-(4-nme

t hoxv- benzyl car banoyl )- im

i dazol - 1-yl | -ethyl }-2,2-dinmethvl-f1, 31di oxan-4-yl)-ace

tic acid tert-butyl ester F NN N MN OS5 Cbtain 472ny

(7699 as a white solid. Low resolution nass

spectrQ§c y (APCl)) mz 624 [MH +. "H NWR (400 MHz,
- GDGkS 1. 13 1 H 1.30 (s, 3 H 1.34 (s, 3

N%ﬂw&:%"zo 1.)51 (dd, J=7.1, 3.5 Hz, 6 H 1.73

(mE' ANdd~3%08. 4, 6.3 Hz, 1 H) 2.39 (m
J=15. 3, 6 8 Hz, I H 3.43 (m J=21.1, 15.1, 7.0 Hz, 1
H 3.76 ( FD 3.79 (m 1 H 3.92 (m 1 H 4.15 (m
2 H) 4.5 J=6.0 Hz, 2 H 6.82 (m 2 H 7.11 (m 2
H 7.26 (myY2 FD 7.52 (m 2 H O07.62 (t, J=5.9 Hz, 1
H) . ExaaneF14 NNPOO OO0 O O OF 3-({f

Low_r?soit.:tlgﬂg ﬁ'}ggg%f?ﬁct&ostc? . A?ﬁ[&/ 8’?)’ 4%1%([@0% F@\}’\@K Léqug “ﬁlzdbg%l\n g 7.57 - 7.62 (m,
3H)i BYpr.apim.-2tl), 4.53 (ddd J=23.6, 8.0, 15.6 Hz 1H), 4.05-4.21 (m 3H), 3.47 (m, 4H), 3.36

(seafttlmﬁlaml ﬂa)%@%)t g?ﬁﬁlﬂz:@%nﬂ% a%bf%)/ u%nm%a@nﬁz 38 (ddd, J=1.8,

55,080l Forl 4660 @pat ¢ Seadmy™ Kbk 7 465%1[MH173LH4~|1H> 147 (¢,
= 7.NNR 3H)0046Mdz, = QZD&(Z,})H)B ppm1.01 (m 1 H 1.19 (s, 3
Exa;ﬁ&,,%@eo (s, 3H 1.36 (m 10 H 1.43 (dd J=7.0,1.4

64(m2H)174m1H) 0 (
Rihyarosigpindele- caypp |-2f » .: h45-is , mids

o tefkatiira2p\Bh-4-6ne 3 H 4.01 (m | H 4.17 (m 2 H
4.52 (s, 2 H 7.18§ (m 2 H 7.37 (t, J=7.7 Hz, 1 H
(m | H 7.96 (t, J=1.0 Hz, 1 O

~(4- Fl 1-f2-( (2R, 4R) - 4- hydr oxy- 6- oxo-tetr
ahydr o- [1-5-isopropyl-1 Himdazol e-
4-carboxylic acid (2-nethoxv-ethyl)-am de WO
2005/ 10 PCT/ US2005/ 012255 61 O
F

Low resolution mass spectroscopy (APCI) m/z 492 [M+H]"; '"H NMR (400 MHz, CD;CN): 8 7.64 — 7.68 (m,
2H), 7.21-7.38 (m, 6H), 5.05 (s, 2H), 4.87 (s, 2H), 4.53 (ddd, J=3.9, 7.8, 15.6 Hz 1H), 4.05-4.28 (m, 3H),
3.41 (br s, 1H), 3.24 (septet, J=7.1 Hz, 1H), 2.58 (dd, J= 4.6, 17.6 Hz, 1H), 2.41 (ddd, J=1.4, 3.4, 17.3
Hz, 1H), 1.83-1.93 (m, 2H), 1.72-1.79 (m, 1H), 1.64 (ddd, J = 3.2, 11.5, 14.4 Hz, 1H), 1.39 (apparent d, J
=7.1 Hz, 6H).

Example 17
2-(4-Fluoro-phenyl)-1-[2-((2R,4R}-4-hydroxy-6-oxo-tetrahydro-pyran-2-yi)-ethyl}-5-isopropyl-1H-imidazole-

4-carboxylic acid benzyl-ethyl-amide

e N«bm




1

__O0--\NOOHN"OH NF Lowresolution nass
spectroscopy (APCI) nlz 448 [MtH +;, '"H NVMR (400 MHz,

wepBsMs07% 7.57 - 7.62 (m 3H), 7.21-7.27 (mPCHYS2005/012255
4.53 (ddd, J = 3.6, 8.0, 1%26 Hz 1 H), 4.05-4.21 (m

3H), 3.47 (m 4H), 3.36 (septet, J =7.1 Hz, 1 H),
3.32 (br s, 1 H, 3.31 (s, 3H), 2.58 (dd, J = 4.6,
17.3 Hz, 1 H, 2.38 (ddd, J = 1.8, 5 3.5, 17.3 Hz, 1
H, 1.86-1.93 (m 2H), 172179(m 1 H, 1.67 (ddd,
J =231 11.3, 17.3 Hz, 147(dJ:71Hz

3H), 1.46
Low regqiitigRynags %‘fcfgfc?ﬂy @E)B,_E ?o MSB ‘ngﬂTl R &gaM%ZOCDF P o8- res(m,
2H), A46-7 Bo(ro-hHensd (s- BH)i $@Q)€ddfhy4 = 3.9 7 2 6.6 -He- W) | 4 @r-h ,8H), 3.4 (m, 2H),

3.12 {E%( qhﬁ”&ysest(%;fa?éw&*tr? BW #96 Pz O, 2(%st A1 8bL1N3 (RH2H)F1.54-1.76 (m, 2H),
['ut'i on nmass q\)&gctroscopy z 49

1.34 (appapatt, A36-AKR §H0bTIMapParestsgeNy:” 15159 %7. 68 (m
Exardgtd 48 7. 21 7.38 (m 6H), 5.05 (s, 2H), 4.87 (s, 2H),

2-(4-épgro me 1 [Q (@R%R?ﬂ hzdrng-é'g(QQe%v&o'&/ran@ \Q)Setﬁvﬂ%sis&dﬁpvl 1H-imidazole-

= 4 6 17 6 HZ 1 , 2 41 ddd J
4car‘5ngllc,23cr§)80r{e9\91amrae i LT g% o 2H)(

= 3.2, 11.5, 14.4 Hz,

72179(m 1H) 164(ddd J
Q\’ 1.39 pparent d, 5=7.1 H, 6H. Exanple 17
{%—F?)ﬂo enyl)-1- [2 ((2R, 4R) - 4- hydroxy 6- oxo-tetr
ah vl )-ethyl|-5-isopropyl-1 Himidazol e-
¥x

4 CH yI'ic ~acPH benzyl -ethyl-amide OO N O N N CH
005/ 105079 PCT/ US2005/ 012255 62 Low resol ution
ectroscopy (APCl) niz 508 [M-H] +; 'H NWR (400

|sz, CN) S 7.53 - 7.63 (m _ 2H), 7.16-7.59 (m 7H),
4.69 Ls, 2H), 4.50 (ddd, J = 3.9, 7.8, 15.6 Hz 1 H),
4.00-4,24 (m 3H), 3.4 (m 2 3.12 (m 1H), 2.56

Low (eaplpiimnemess dpectrgscepy(APCl) 177z 66 +H1H) 2.38 (m | H),
1.80-1.93 (m 2H), 1.54-1.76 (m 2H), 1.34 (apparent

Exarpple 9= 6.4 Hz, 6H), 1.13 (apparent dt, J = 7.1, 13.9

2-(4- HZcoro?plrﬁznvl)EX@mR@Rl& Bvdfﬁvﬁmxon&brabhimvwan z-vD)S’eth\(H;HQsopropvl 1H-

hahveL Rapvr an- 2-yl ) - et hvll-5-is

Low resolution mass spectroscopy (APCI) m/z 556 IM+H]; "H NMR (400 MHz, CD3CN) §8.02 (brt, J =
6.3 Hz, 1H), 7.56 — 7.63 (m, 6H), 7.31-7.45 (m, 5H), 7.24-7.19 (m, 2H), 4.50-4,54 (m, 3H), 4.05-7.25 (m
3H), 3.36 (septet, J = 7.1 Hz, 1H), 3.30 (obscured br s, 1H), 2.58 (dd, J = 4.6, 17.3 Hz, 1H), 2.39 (ddd J=
1.7, 3.4, 17.3 Hz, 1H), 1.83-1.93 (m, 2H), 1.72-1.79 (m, 1H), 1.63 (ddd, J = 3.2, 11.2, 14.4 Hz, 1H), 1.47
(d, J=7.1Hz, 3H), 1.47 (d, J=7.1 Hz, 3H).

Example 20

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-( 4-hydroxy-6-oxo-tetrahydro-pyran-2-yl))-ethyl]-5-isopropyl-1H-

imidazole-4-carboxylic acid 3-chloro-4-fluoro-benzylamide




HNN'OH Low

4-carboxylic acid phenylamde O N O
) mlz 466 [ MrH| +.
(2
n
c

resol ution mass spectroscopy (APCI
waEx@spb®749 2 (4Fl uoro- phenyl ) -1- 2-(
4R) - (4- hvdr oxv- 6- oxo-t et rakgdr o- pvran-2-yl))-ethvl| -5-
i sopropyl -1 H i m dazol e-4-carboxylic acid
- (bi phenyl -4-ylmethyl)-amde OO NO HNNOH F >
Low resol uti on nass spectroscopy (APCI) mz 556
[ MkH +; 1H NMR (400 MHz, CD3CN) &8.02 (br t, J= 6.3
Hz, 1 H, 7.56 - 7.63 (m 6H), 7.31-7.45 (m 5H),
7.24-7.19 (m 2H),54.50-4.54 (m 3H), 4.05-7.25 (m

3H), 3.96 (septet, J = 7.1 Hz, 1 H), 3.30 (obscured br
1 2. ( dof; 4.6, 17.3 Hz, 1 H), 2.39 (ddd,
= HL.. 7=8§. | H, 1.83-1.93 (m 2H),
( 1

R PCT/US2005/012255

Hz, 1
F .72-1. RQ I—I), 1083 3 (ddd, J 3.2, 11.2, 14.4 Hz,
CiH), 1.4Y d J=7.1H, 3H, 1.47 (d, J = 7.1 Hz,
3H). Exagphe 20 2 (4Fl uoro-phenyl)-1-[2-((2R
4R) - (4- OXV- 6- 0x0-tetrahvdro-pvran-2-yl))-ethvll-5-

i sopropyl S H i m dazol e-4-carboxylic acid
3-chl oro- 4 fl uoro-benzyl ani de WD 2005/ 105079

Low re%ﬂu = Qgéép%?o%xﬁép BB 539'}!\/1@4 FrNIMR (40b1MHS, CB,CNy@BI04 (br t, J =
e b o 0 P W 131
15.6 Hz B9, 4.44 (H1 =6M HZbM), 4054125((chl 3H)) 3:35 ReBtet, 7.=F . Haz, 11),19)28 (br s, 1H),
258(951115— 12419/3&93 jﬁ[')ze)agjd@J gdidB 4317'3 Bz 4IH%71 &1, 93}1_{)% QH)"Z 7%-1.79 (m,
1H), { Sidiet/,= 3]2ﬁ17z, 14441z, HH) H)45’_g; Qg?(ltﬂz ) 1 3R).
ExanW21J—46 17.3 Hz, 1 H), 2.39 (ddd, J—17 34

[ i gt farte 48, shsdopu

W_M@&M&ﬁlﬂumo comiamide 1y 3H) | Exampl ¢ 21 2
(4 Fluoro phenyl) 1 f2 ((2R
4R) (4- hvdr oxv- 6- Loxo- tetrahvdro-pvran-2-yl))-ethvll-5-

F
Low resolution mass spectroscopy (APCI) m/z 516 [M+H]"; "H NMR (400 MHz, CD3CN) §7.81 (brt, J =

5.7 Hz, 1H), 7.64 — 7.61 (m, 2H), 7.41 (dd, J = 2.2, 7.3 Hz, 1H), 7.15-7.29 (m, 4H), 4.59 (d, J = 6.1 Hz,
2H), 4.51 (ddd, J = 3.9, 7.6, 15.6 Hz 1H), 4.05-4.25 (m, 3H), 3.33 (septet, J =7.1 Hz, 1H), 3.28 (br s, 1H),
2.56 (dd, J = 4.6, 17.3 Hz, 1H), 2.38 (ddd, J = 1.4, 3.4, 17.3 Hz, 1H), 1.83-1.93 (m, 2H), 1.71-1.79 (m,
1H), 1.62 (ddd, J = 3.2, 11.2, 14.4 Hz, 1H), 1.44 (d, J=7.1Hz, 3H), 1.44 (d, J=7.1 Hz, 3H).

Example 22

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)~( 4-hydroxy-6-oxo-tetrahydro-pyran-2-yl))-ethyl]-5-isopropyl-1H-

imidazole-4-carboxylic acid 3-fluoro-benzylamide




I m dazol e-4-carboxylic acid 2,6-difluoro-benzvlamde F
OO HO 63--~F F NNOH F Low resolution nass
wa@p@stioseszopy (APCI) miz 516 [ MtH] +; 1H NVR ( 4ROT1/WBI05/012255
CD3CN) 57.81 (br t, J = 56 Hz, 1 H, 7.54 - 7.61 (m
2H), 7.41 (dd, J = 2.2, 7.3 Hz, 1 H), 7.15-7.29 (m
4H), 4.59 (d, J = 6.1 Hz, 2H), 4.51 (ddd, J = 3.9,
7.6, 15.6 Hz | H), 4.05-4.25 (m 3H), 3.33 (septet J
=7.1 H, 1 H, 3.28( br s, 1 H, 2.56 (dd, J = 4.6,
17.3 Hz, | 'H, 2.38 (ddd, J =1.4, 3.4, 17.3 Hz, 1 H),
1.83-1 H, 1.71-1.79 (m 1 H, 1.62 (ddd, J =
1 H, 1.44 (d, J = 7.1 Hz, 3H),
3H. Exanple 22 2 (4 Fluoro

G e

— h

D BN

s T AN

==z .

N l_\-
O ©o-
N W
o -

NIl -
N

—~

~" DN

AR) - (4- R dNOX V> 0”@t rahvdr o- pvran-2-yl))-ethvl | -5-
Fsopropyl}1l H i m dazol e-4-carboxylic acid
3-fluor nzvl am de WD 2005/ 105079 PCT/ US2005/ 012255

64 O O NNOH FF Lowresolution nass
spectros y (APCI) mz 498 [I\/H-|—|]+ 1H NVR (400 MHz,
CD3CN) 5802 (br t, J = 5.7 Hz, ,758-761(m

Low‘(zr'r_engdltﬂz_)& ’%13 gg_pdfg:t}os;f%py( Q\P(]Jl) m {_gg %&Hﬁ glzlﬂ\é& Jnf):}) M_LIJZ}L@B C,YN)?B% 02 (brt, J=

5.7 8z9H).77.9%5- (.6 (L, ZIH»,,7343(5® Yadd!, 738, £3.3Hg, 1H7 620-1.84 6n,13H), 7.12-7.18 (m,
1H)H.04-%.06 8, (1¢1+) 6397—7@5@1 HiEy, 42354)(ddo5J4 3074, ?556 QHhH)?k!hg d, J = 6.6 Hz, 2H),

40%4 gg réd%ﬁ’ 3535_(s<;pt% ]1771??,_&4) 3244 b 52%1)12 5 gjdidJ j'%') 1%3 iz, 1H), 2.41
(dd@® J4& 1.4, 3,311, HZL 1H) 1.83-188(t, BB, (.71 12911m 1H),71163UddQ JE=B.2,11.2, 14.4 Hz,
1H) "')46(175 $3 7(1¢¢zd3H)]1216§1 '—7111H2'3H%4 1H, 1.46 (d,

6 1 Hz 3H) Exanpl e 23

Eva‘Pd%L”Fl uor o- phenyl) 1- [2 ((2R 4R) - (4- hydr oxy- 6- oxo- t et
2-(4rRllralpeenpyt 42y 2R YR)- ety Binoky-6-Dxd-oghyaydyrah-2Hyi)-€hyl]-5-isopropyl-1H-

|m|d IQQ%J -ﬁ%g@ Cﬁé{éﬁl %lo%yoﬁ%- —¥lanethﬁl¥-%mld% NOHOW, ",

N OH Low esol ut fon mass spectroscopy (APCI) mz 485
O, ; MHz, CD3CN) b7.95 (br t, J = 5.9

7.61 (m 2H), 7.19-7.25 (m 2H), 6.03

o 2.9, 8.0, 15.8 Hz | H), 4.48
Hz, 2H), 4.05-4.25 (m 3H), 3.35 (septet,
1 H, 3.28( br s, I H, 2.58 (dd, J =5
, 1 H, 2.41 (ddd, J = 1.7, 3.7, 17.5 Hz,
(s, 3H, 1.83-1.93 (m 2H), 1.71-1.79 (m

Low resolution mass spectroscopy (APCI) m/z 485 [M+H]"; "H NMR (400 MHz, CD;CN) 87.95 (brt, J=
5.9 Hz, 1H), 7.56 — 7.61 (m, 2H), 7.19-7.25 (m, 2H), 6.03 (m, 1H) 4.53 (ddd, J = 2.9, 8.0, 15.8 Hz 1H),
4.48 (d, J = 6.1 Hz, 2H), 4.05-4.25 (m, 3H), 3.35 (septet, J = 7.1 Hz, 1H), 3.28 (brs, 1H), 2.58 (dd, J =
4.7,17.4 Hz, 1H), 2.41 (ddd, J=1.7, 3.7, 17.56 Hz, 1H), 2.35 (s, 3H), 1.83-1.93 (m, 2H), 1.71-1.79 (m,
1H), 1.63 (ddd, J = 3.2, 11.5, 14.4 Hz, 1H), 1.46 (d, J = 7.1 Hz, 3H), 1.46 (d, J = 7.1 Hz, 3H).

Example 24
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-(4-hydroxy-6-oxo-tetrahydro-pyran-2-y}))-ethyl]-5-isopropyl-1H-

imidazole-4-carboxylic acid 4-flucro-benzylamide




I H, 1.63 (ddd, J = 3.2, 11.5, 14.4 Hz, | H), 1.46

(d, J =7.1 Hz, 3H), 1.46 (d, J = 7.1 Hz, 3H). Exanple
WQ@2005/105079 PCT/US2005/012255

2- (4- Fl uor o- phenyl )-1-[2- (62R, 4R) - (4- hydr oxy- 6- oxo-t et

rahvdro-pvran-2-yl))-ethvl|-5-isopropyl-1 H

i m dazol e-4-carboxylic acid 4-fluoro-benzyl am de WD

2005/ 105079 PCT/ US2005/012255 65 OO N O F N N"CH

F Low resol uti on mass spectroscopy (APCI) nmfz 498

[MH—|]+ 1H NMR (400 MHz, CD3CN) S 7.97 (br t, J = 6.4

, 7.55 - 7.61 (m 2H), 7.31-7.38 (m 2H),

7 18 7 26)( 2H), |¥.04-7.09 (m 2H), 4.53 (ddd, J =
152 Hzo , 4.46 (d, J = 6.4 Hz, 2H),
4425 3.)35 (septet, J =7.1 Hz, 1 H),

F 328(bN\5NS, 2087 (dd, J = 4.6, 17.6 Hz, 1 H),
2.41 (ddd, {J = 1.7, 3.4, 17.3 Hz, 1 H, 1.83-1.93 (m
2H), 1.71479 (m | H), 1.63 (ddd, J = 3.2, 11.2,
17.3 Hz, , 1.46 (d, J = 7.1 Hz, 3H), 1.46 (d, J =
7.1 Hz, 3 Exanpl e 25
6- {2 [2 ((#R, 4R) - (4- Fl uor o- phenyl ) - 5-i sopr opyl - 4- (4- ph

Low re% thIQn %ggsastzpeg?oscoW?ng&? myzI 29841{]1:%1&3%% élob)l\/fg h().',(ler)_Cl\@S 7.97 (brt, J=

6.4 rruz XHH.550° FBL@WZHbieﬂ%Yt%dm Akl & 1§ﬁ@@t<mo%ob94 {-AP@n)2H), 4.53 (ddd, J =

4.2, |‘ﬂ621§§5|z[1M"|2d]4'67§d l/Hé\WRz(zmQtdé'li 5 GP3EN)s q% et% Q/ 71 Hz 1H), 3.28 ( br
"

s, 1é)a8g2|£dednt ﬁ)% 91;8 ﬁ?zf?ﬁ%—cp 9= é?‘o’%%ﬁ 14563 2H) 1.71-1.79
(m, JH17.63(ddd 3] 53. 2,11172 |4|23 Wiz, Hi), 121688 J(=0tl] H3-SHT, 1346 (4, 6= Fid Hz, 3H).
Exaﬂ,.pla)25313(m 3 H, 319(d J=10.0 Hz, 2 H), 3.46
3,72 gﬂ 2 H) , 4. 10 (m. 1

3,4h @nyl)-5-igopropy 44 SAITE 6y1-carbgnvilimidazol-1-yil-ethyl}-4-
hvdrb&v-teﬁarﬁ'ﬂroéwrahZ«.‘i\el-l) 6. 96 (m 2 H) 7.24 (m 4 H) ,
7.62 (m 2 H. Exanphe 26
6-{2/-,[,2-( Q1 | uor o- phenyl ) - 5-i sopr opyl - 4- (4- py

1/n- [ ' - carbonyl)-im dazol - 1-yl | -

aydro-pyran-2-one O OO N[--\N
MO 20057 105%79 PCT/ US2005/ 012255 66

F
Low resolution mass spectroscopy (APCI) m/z 535 [M+H]"; 'H NMR (400 MHz, CD3;CN}): 8 1.36 (apparent

d, J=6.8 Hz, 6 H), 1.63 (ddd, J=14.2, 11.2, 3.0 Hz, 1 H), 1.73 (m, 1 H), 1.91 (m, 2 H), 2.40 (ddd, J=17 .4,
3.5, 1.7 Hz, 1 H), 2.58 (dd, J=17.3, 4.6 Hz, 1 H), 3.13 (m, 3 H), 3.19 (d, J=10.0 Hz, 2 H), 3.46 (s, 1 H),
3.72 (m, 2 H), 3.82 (m, 2 H), 4.10 {m, 1 H), 4.19 (m, 2 H), 4.51 (ddd, J=15.5, 7.8, 3.7 Hz, 1 H), 6.85 (m,1
H), 6.96 (m, 2 H), 7.24 (m, 4 H), 7.62 (m, 2 H).

Example 26

6-{2-[2-((4R,6R)-(4-Fluoro-phenyl)-5-isopropyl-4-(4-pyridin-2-yl-piperazine-1-carbonvl)-imidazol-1-vi]-
ethyl}-4-hydroxy-tetrahydro-pyran-2-one

o o)
oo
N N “'OH




Low resol uti on nmass spectroscopy (APCI) mz 536
[ MtH] +; " H NMR (400 WHz, CD3CN): S 1.36 (apparent d,
wd2005Q03z9 6 H), 1.63 (ddd, J=14.2, 11.2, 3.0 P&1/US2005/012255
1.74 (m 1 H, 1.90 (m 2 ¥, 2.40 (ddd, J=17.5, 3.6,
1.5 Hz, 1 H, 2.58 (dd, J=17.3, 4.6 Hz, | H), 3.14
(septet, J=7.0 Hz, | H, 3.49 (m 3 H, 3.58 (m 2 H),
3.68 (m 2 H, 3.8 (m 2 H, 410 (m 1 H), 4.19 (m
2 H, 4.51 (ddd, J=15.3, 7.6, 3.7 Hz, | H, 6.65 (ddd,
5371 4.9, 08Hz 1H) 675(m | H), 723(m 2
7.53 (ddd, J=8 N
Lommasolutgn f@s% gmtros\yaqy éPCQn‘@z&@ Iylﬂjﬂz HlNI\‘aBR (4%@%3%) § 1.36 (apparent
d, J27. iz Mpn @3 r(mﬂn?ﬁm 2141. .|2|-3(0(r4zR1 W)(M(}nvdwxwgtﬁ(gomw)tmd(ddd J=17.5,
I Q-.V. - 2-Yl.) e
o JYALIAY 801 Wb DU i b SPRLBRY ol SRRl g oo 2
3.6NmoR H)B. 1w, 2dHot- 1R (nbr H?&‘s@ @]@é(':t)r”o@c(éw JEJ@Q:W)G @7 Az, 1 H), 6.65 (ddd
J=72190[ M HE+ 1), éHsNNR IQ)49@3M'|22HC*3§Q8)M Bk, A8 z(@leJFﬂ) 963 (m, 2 H),

) 0 H, 3H) 1.64 (ddd,” J=14.
81%“‘5“’5%01%12’478'1 1 75 (m 1 H. 1.89 (m 2 H), 240
Exafropdie?7 J=17. 5. 36 17Hz 1 H), 2.59 (dd, J=17.5, 4.6

2- (4"l|_4'uor$ ofdoy)) 343 (4R %QRE ﬁ{vdroxll‘B%@-tdzahv&ro IHran- ZSVI)Sé?hv(] k‘E‘)rlso%ropk/l 1H-imidazole-

HZ,'H) .14 (m 5 H), 4.5

4%’_ |§ Fld_&»hexe -a id ’ 94(m3H) 726(m45
7.60 (@ 7075 (t, J=5. 86 Hz, 1 H. Exanple
28 //\
: é- Fl Hor = MZ ((2R, 4R) - 4- hvdr oxv- 6- oxo-tetr
dro pvrgn-
-et hvl | - 55’ sopr opyl - 1H-|mdazol e- 4-carboxylic acid

3, 4-dichlorgkbenzylamde OOC HO d NNOH FO
@ mass spectroscopy (APCl) mz

{H] +; 1H NVR (400 MHz, CD3CN): 6 1.45

(d, J =7.0 , 3 H, 1.47 (d, J = 7.0 Hz, 3H) 165
(ddd, J=14.2, 11.2, 3.0 Hz, 1

548/ 550/ 55

LOW(I"ﬁéi0|UtI3n Mpss g)egt@psewdAPgl) m/2157l 04&2@ 5, H M\/&i (L0 lu)’-iz |.q§D3CN ):81.48 (d, J=7.0
Hz, 2 H59 .4edd, J-J%)JH"Z 5 H) 4444k y=14.2D11.2B.86z,(1S@P1 &6 (m,J 19, Y.89(m, 2 H), 2.40

ddc}"% 17%5 E')Ize 15 11H 'E‘gg]azﬁé*wﬁs %%f&r‘%Hg?’% (seopt%%%‘a% 141 387 (brs, 1

H), 377(2@ (75,8 1z, |-2)H )» 4.74 @5 5(Hh 4.58 (Bid, J715%D 7(&p.62HzH) H).8.99dm( 8 H), 7.26 (m, 4
H), 7]6(5(;13 zhil), 7 5 k=536 WP 2AP5/ 105079 PCT/ US2005/ 012255 67

Exa(“:?%n%R) 6 f2 [4 [4 (2 4- D|fluoro phenyl ) - pi perazme 1-
A0 d i ) OydxP-tefrah -|mdazol

Low resolution mass spectroscopy (APCI) m/z 548/550/552 [M+H]"; 'H NMR (400 MHz, CD3CN): & 1.45
(d, J=7.0Hz, 3H), 1.47 (d, J= 7.0 Hz, 3 H), 1.65 (ddd, J=14.2, 11.2, 3.0 Hz, 1 H), 1.76 (m,1 H), 1.93 (m,
3 H), 2.40 (ddd, J =17.4, 3.5, 1.7 Hz, 1 H), 2.59 (dd, J=17.5, 4.64 Hz, 1 H), 3.36 (septet, J = 7.0 Hz, 1 H),
4.11 (m, 1 H), 4.18 (m, 2 H), 4.45 (d, J=6.3 Hz, 2 H), 4.54 (ddd, J=15.5, 7.8, 3.6 Hz, 1 H), 7.23 (m, 3 H),
7.45 (m, 2 H), 7.60 (m, 2 H), 8.09 (t, J/=6.3 Hz, 1 H).



O F/ CNOOFN _N'OH F 5 Low resolution mass

spectroscopy (APCI) nmlz 571 [ MtH H NVR (400 MHz,
weRBsMpso78 1.36 (d, J = 7.0 Hz, 3 H), 1.36 (d,POT/8S2008012255

Hz, 3 H), 1.62 (ddd, J=14.37 11.23, 3.0 Hz, 1 H), 1.73

(m 1 H" 1.88 (m 2 H, 2.39 (ddd, J=17.4, 3.5, 1.7

Hz, 1 H), 2.57 (dd, J=17.5, 4.6 Hz, | H), 2.95 (m 2

H* 3.02 (m 2 H), 3.13 (septet, J=T7. Hz, 1H, 3.71

(m 2 H, 3.82 (m 2H), 4.12 (m 3 H), 4.50 (ddd.

J=15.3, 7.8, 3.6 Hz, 1 H 6.90 (m 2 H 7.03 (td,

J=0.2 5.8 Hz, | H), 7.22 (m 2 H 7.61 (m 2 H. 0
Exampla#d e 30

(4R;6R§4<ft4q@r(m4@mawdhe&w)h2ce(ra(zzﬁ 1A bohy NG Q6Y0-BredyIP5is@biopyl-imidazol-1-
rQ- - Wyl 5-isopropyl-1 Him dazol e-
lamde OO /NO NN."OH

Low resol ut OR Mass spectroscopy (APCI) nmz 570
Hémﬁw%w ; CD3CN): S ppm 1.35 (d, J 5 =

7.0 Hz, 3 H), 1.61 (ddd,
42 11! N31 HZ, IOHH) 1.72 (m 1 H), 1.86 (m 2
,238(dd,J175 3.6, 1.5 Hz, | H)
J=17. 3, 4. , 1 H) 3.14 (septet, J=T7.
3.35 (brs, H), 4.13 (m 3 H, 451 (m J

=7.8, 7.

7.7, 3.7 Hz, 11 H), 4.61 (s, 2 H), 47432H) 7.
Low(in%okﬂ'é] r'?%?s sp?aﬁt?’o%c%{/‘(Ag?lg')n(z(%%_ %R Nz, CDACN: 8.1.36 (d, J = 7.0
Hz, B35 (it BT 02y B ), d16BYEqd, S=Hopt. awlaliz mtﬁdmﬂéi) 1.88 (m, 2 H),
2. 38R /ROXY 1315 1 A1 Hég)m Yadherws, 4 iy by m, 2 H), 3.13

AL T

6.90] (W BIH} 7.03 dNIWR.2{ 8601zMHY), 7QRBENS HB7 Bhtm, 2.H2° (d,  J=6.
Exah%,e:,?ol-b 146(d J=7.0 Hz, 3 H), 150(d J7OHz

J142 113 3.1 Hz, H? 75(m
t -2 )ﬁthvl]-s lso,nropvl 1H-imidazole-

4ca(r ggcaaramesgy' @ 1.7 Hz, 1 H), 2.58 (dd, 5 J=17.3,
3034(septet J=7.0 Hz, 1 H), 3.34

ed br S, 14 (m 3 H, 4.53 (ddd,
_1 Hz, 5.15 (m 1 H), 7.24 (m 3
0K .- 62 (m 2 H, 7'.80 (d, J=8.3 Hz,

F
Low resolution mass spectroscopy (APCI) m/z 570 [M+H]"; 'H NMR (400 MHz, CD3CN): 6 ppm 1.35 (d, J

=7.0 Hz, 3 H), 1.35 (d, J = 7.0 Hz, 3 H), 1.61 (ddd, J=14.2, 11.1, 3.1 Hz, 1 H), 1.72 (m, 1 H), 1.86 (m, 2
H), 2.38 (ddd, J=17.5, 3.6, 1.5 Hz, 1 H), 2.57 (dd, J=17.3, 4.6 Hz, 1 H), 3.14 (septet, J=7.0 Hz, 1 H), 3.35
(brs, 1H), 413 (m, 3 H), 4.51 (m, J=7.8, 7.7, 7.7, 3.7 Hz, 1 H), 4.61 (s, 2 H), 4.74 (s, 2 H), 7.27 (m, 12 H),
7.59 (m, 2 H).

Example 31
2-(4-Fluoro-pheny!)-1-{2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-

7,
27
&f'y

I

4-carboxvlic acid ((R)-1-phenyl-ethyl)-amide




10

15

20

Exanpl e 32

2- (4-Fl uoro-phenyl )-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo-tetr
wahowdriosqger an- 2-yl ) -et hvl | - 5-i sopropyl -1 H i m #azmises05/012255

10 4-carboxylic acid ((S)-®8phenyl-ethyl)-amde OO H

O N N OH Low resol ution mass spectroscopy (APCl) mz

494 [ MtH] +; 1H NMR (400 MHz, CD3CN): S ppm 1.4 (d, J

=7.1 H, 3 H, 1.5 (d, J=7.1 H, 3 H, 1.5 (d, J=7.1

Hz, 3 H, 1.6 (ddd, J=14.3, 11.4, 3.2 Hz, 1 H, 1.7

(m J=14.3, 3.6, 3.6, 1.7 Hz, 1 H, 1.9 (m 2 H, 2.4
J=17.5, 3.5, 1.7 Hz H, 2.6 (dd =17.3, 4.6
5 Hz H) m 3

(ddd, . 5, , 1. , 1 , 2. , J=17. :
1 , 3.8 (septet, J=7.0 , 1 , 4.1 (
, Mo d, J=15.6, 7.8, 3.7 Hz, 1 H, 5.1 (m .1 H,
. {Bem 4 H, 7.6 (m 2H, 7.8 (br d,

1 H) . Exanple 33

o- phenyl ) -1-[ 2- (( 2R, 4R) - 4- hydr oxy- 6- oxo-tetr
an-2-yl)-ethvll-5-isopropyl-1 Himdazol e-
ic acid 4-net hanesul f onyl - benzyl amide O O
(V: :\rNFO 00 NN OH 20 Low resolution nass

Lomﬁr@&ﬁt}tlgrgg%s eétﬁﬂp gp%/ éﬂi’él) 575281d4wkﬂ1]+ 1”4@/@(2% MIQ?%B()CN) S ppm 1.42 (d,

J=68 Hzy B Y. 1A6(d, Jf-‘Y 86%3 Hhérﬁ%(ﬁ' JETPFz(FURTBRYA. ¥idr2pd 3,641 Hz, 1 H),
1.750000 B2, 3JBYEI6 O-PME,ArH)21.90 Jm X HiyD ho Hdbf-J=T. dazsqha Mz, 1 H), 2.58 (dd,

- r Ii
P SLEOPNL D, 251 LofBE T S I O;ﬁg%% or 307 R 8 )53 (0
SRR 4, ) me Hy 712433, Am54 H), (62 <@ , TB04g, J=8.3 Hz, 1
H)(mlH) 164(m1H),186(m2H) 2.39 (t, 1 H),
§e23 m 2 H) 3.15(m 1 H, 3.47 (q, J =6.9 Hz, 2
1H, 432 (m 1 H, 458 (m I H, 7.08
2- (4{deorol-ph€mvl) -- [2}((92_&,_@?) éph\keh’oxv'ﬁ ng—te‘trrahvd’ro-pgrgn-z-m)-@M—ﬁjisomropvl—1 H-imidazole-

4caH)ova1?:a5|3 ((@W-paeﬂd)-ethﬂ) @rﬁldém 2 H, 9.11 (s, 1 H).

Exanpl e o
- Et hyf- (4 fl wor o- phenyl ) -1-[2-((2R, 4R) - 4- hydr oxv- 6-
@x/l:a”e rahvdr @ pvyran-2-yl)-ethyll-1Himdazol e-4-
car box I\'l' i eggzylanide OO0 H O
F

Low resolution mass spectroscopy (APCI) m/z 494 [M+H]"; 'H NMR (400 MHz, CD3CN): 8 ppm 1.4 (d, J
=7.1Hz, 3 H),1.5(d, J=7.1 Hz, 3H), 1.5 (d, J=7.1 Hz, 3 H), 1.6 (ddd, J=14.3, 11.4, 3.2 Hz, 1 H), 1.7 (m,
J=’i4.3, 3.6, 3.6, 1.7 Hz, 1 H), 1.9 (m, 2 H), 2.4 (ddd, J=17.5, 3.5, 1.7 Hz, 1 H), 2.6 (dd, J=17.3, 4.6 Hz, 1
H), 3.3 (septet, J=7.0 Hz, 1 H), 4.1 (m, 3 H), 4.5 (ddd, J=15.6, 7.8, 3.7 Hz, 1 H), 5.1 (m, 1 H), 7.2 (m, 3 H),
7.3(m,4H),7.6(m,2H),7.8(brd, J=8.3Hz 1H).

Example 33

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethvl]-5-isopropyl-1 H-imidazole-

4-carboxylic acid 4-methanesulfonyl-benzylamide

Low resolution mass spectroscopy (APCI) m/z 558 [M+H]".



NN"CH I F "HNW (400 MHz, CDCI3) 8 1.16 (t, J=6.6

Hz, 4 H, 1.30 (t, J=7.5 Hz, | H), 1.44 (m | H, 1.74
w@mos4oddyy 2.60 (m 2 H), 3.12 (m 1 H), 3.45PC¢TUS1005/012255

H, 3.73 (s, 2 H, 4.22 (mé91 H, 4.52 (m | H), 7.06

(m 2H, 72275 (m 1 H, 7.28(m 2 H, 7.34 (m 2

H, 7.56 (m 2 H, 8.19 (t, J=7.93 Hz, 1 H. Exanple

36

5- Et hyl - 2- (4-fl uoro- phenyl )-1-[2- ((2R, 4R) - 4- hydr oxv- 6-

oxo-tetrahvdro-pvran-2-yl)-ethyll-1 Him dazol e-4-

carboxylic acid phenet hyl -am de WD 2005/ 105079 .
Example 862005/ 012255 70 0 O N~ 0 N, N 'OH 1H NMR (400
5-Efiliriz2-(4GD6Ho3he S/4)11-RA(ARUR ) I dQy-Bloxo-Btrif vdrdlp vid-2-mh-ethyvi ) H-imidazole-4-

1.84 (m 2 H, 2260 (m 2 H, 2.89 (m

cart;ldx ’a(;.h |delH)’ 3.62 (m 1 H, 3.70 (m 1 H),
29 (m 1 H), 456 (m | H, 7.20 (m
H, 7238 (m I H, 7.53 (m 2 H. 5
-2-(4-fluoro-phenyl)-1-(2-((2R
ARJL 4- r axy-J%- oxo-tetrahydro-pyran-2-vl)-ethyll-1

Hi i dazdl e- arf@yl i ¢ aci d 4-fluoro-benzyl amide O
O QNFFHFN N"OH | F Lowresolution mass
spectr, opy (APCl) mlz 484 [MtH +. 'H NWR (400 MHz,
CDCl 3) .30 (t, J=7.50 10 Hz, 2 H), 1.44 (m 4 H),

1.62 (W 1 H, 1.85(m 2 H, 2.60 (m 1 H, 3.13 (m
o' H), 3669 (m 1 H, 4.11 (m 1 H, 4.26 (m 1 H,
Lowteshutiomads §dectréscasy %‘*gﬁi” pi7P4sbQmlay; "4 r\g’%g R g&o anz[(_bﬁbcg) 81,32 (t, J=7.51

7.17 2 : 2 7. :
Hz, |g)tH,), 134154(p78%121,.64;(|)n]’4)1 _H),%&%‘, p F@ng (t, 1'H), 2. 2"3m, 2H),3.15(m, 1 H), 3.47 (q, J
= 6.8 HgA2 H), uas omphenyisk (-1 ), .68 Bn 4Ry, A.0B 0By 7.69 0%, BT B2 (m, 1 H),
@gﬂyr- »an W da lg B-Rr -1 Himdazol e-4- 15
;'3 carl’gggg’ﬁ%ﬁgg%& %p%]se(ﬁ{’/?aﬁh’igdﬁl SBN G H e N oH
xample

5-Ethyl-2-(4-fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-y))-ethvyil-1H-imidazole-4-

carboxylic acid benzylamide

*H NMR (400 MHz, CDCl3) 8 1.16 (t, J=6.6 Hz, 4 H), 1.30 (t, J=7.5 Hz, 1 H), 1.44 (m, 1 H), 1.74 (m, 4 H),
2.60 (m, 2 H), 3.12(m, 1 H), 3.45 (m, 1 H), 3.73 (s, 2 H), 4.22 (m, 1 H), 4.52 (m, 1 H), 7.06 (m, 2 H), 7.17
(m, 1 H), 7.28 (m, 2 H), 7.34 (m, 2 H), 7.56 (m, 2 H), 8.19 (t, /=7.93 Hz, 1 H).

Example 36
5-Ethyl-2-(4-fluoro-phenyl)-1-[2-((2R,4R}-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-1H-imidazole-4-

carboxylic acid phenethyl-amide




10

15

F Low resol ution mass spectroscopy (APCl) mlz 466
[ MFH +. 1H NWR (400 MHz, CDCI3) 6 1.06 (t, J=7.32 Hz,
w@20dp/1030762 (m 2 H), 1.77 (m 3 H), 1.89 (m BENUSDO/012255
9.45, 9.45, 4.76 Hz, | H),72.19 (s, 1 H, 2.59 (m WD
2005/ 105079 PCT/ US2005/ 012255 71 2 H), 3.08 (dd,
J=9.09, 6.65 Hz, 2 H, 411 (m 1 H, 429 (m 2 H,
4.56 (m J=1 1.76, 9.29, 3.02, 3.02 Hz, 1 H), 7.07 (t,
J=7.44 Hz, | H), 7.21 (t, J=8.66 Hz, 2 H), 7.32 (m 2
H, 7.58 (dd, J=8.91, 5.25 Hz, 2 H), 7.66 (d, J=8.66
, 2 H, 9.10 (s, 1 H. Exanple 39 5
- (4- Fl ugro- phenyl o 1-[ 2- (( 2R, 4R) - 4- hvdr oxv- 6- oxo-tetr

v ran- 2-yl ) dlet hyl ] -5-propyl - 1Hi m dazol e- 4-
car boRyts BEnzylamde OO HO NN'CH F Low
resol uti roscopy (APCI) mlz 480 [M+H +.'H
NVR (400N égq

.04 (t, J =7.32 Hz, 3 H
6

1.59 (m 1|H), 1.73(m 4 H), 1.86 (m 1 H), 2.36 (s

| H, 2 2 H), 3.05 (m 2 H, 406 (m 1 0H,
4.26 (m 4.52 (m | H), 4.57(d, J = 6.1 Hz, 2
H, 7.15 =87H, 2H, 7.22 (m 1 H, 7.29 (m

2 H, 7. 32F(m 2 H, 7.53 (m 2 H. Exanple 40
'H NER((4odHerep@f)enw)(d, =689 (—|&2ﬂ|)4IR)464ﬁ havidy, 088 (6-108004 B&tm, 2 H), 2.60

zsgkrgggﬁf%”g%a'b@e?ﬁ&gm B 9081 1 1F 4 632042 40 m, 1 1), 456 (m,

1H)L7020 (meddl)ut-20m. REBS - @débﬂl*‘bg&)’ﬁy‘ ?A'm) mz 494
Exar{,%uw "H NWVR (400 MHz, CDCIS) 6 1.04 (t, J=7.32Hz,

5Etl

carb@vlid) acid4-Odbré-benzgamide 3. 62 (m 2 H), 4.09 (m | H),
425(m 1H) 436(m 1H, 455 (m 1H, 7.17 a

22(m 2 , 7.29 (m 2 H), 7.33 (t,
g m 2 H. Exanple 41
I u r‘() (%)} ((2R, 4R) - 4- hydr oxy- 6- oxo-tetr
N2y|) et (T

F ahvdro pV -5-propel -1 H-ini dazol e- 4-
carboxyliclacid 4-fluoro-benzyl am de WO 2005/ 105079
PCT/ US20 12255 72

F
Low resolution mass spectroscopy (APCI) m/z 484 [M+H]". "H NMR (400 MHz, CDCl3) 8 1.30 (t, J=7.50

Hz, 2 H), 1.44 (m, 4 H), 1.62 (m, 1 H), 1.85 (m, 2 H), 2.60 (m, 1 H), 3.13 (m, 2 H), 3.69 (m, 1 H), 4.11 (m,
1 H), 4.26 (m, 1 H), 4.34 (m, 1 H), 4.53 (d, J=6.10 Hz, 2 H), 6.98 (m, 2 H), 7.17 (m, 2 H), 7.31 (m, 2 H),
7.53 (m, 2 H), 7.62 (t, J=4.70 Hz, 1 H).

Example 38
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-propyl-1H-imidazole-4-

carboxylic acid phenylamide

Low resolution mass spectroscopy (APCI) m/z 466 [M+H]". 'H NMR (400 MHz, CDCls) 5 1.06 (t, J=7.32
Hz, 3 H), 1.62 (m, 2 H), 1.77 (m, 3 H), 1.89 (m, J=14.29, 9.45, 9.45, 4.76 Hz, 1 H), 2.19 (s, 1 H), 2.59 (m,



O OO HF NN""OHLowresolution nmass spectroscopy
(APCl) niz 498 [ MtH] +; 1H NMR (400 MHz, CDClI3) 8 1.05
w@ gosdesn782 Hz, 2 H), 1.69 (m 4 H), 1.87 (mPeT/B§2005/012255
2.59 (m 2 H, 3.06(m 2 H, 3.39 (s, 1 H, 4.11 (m
Il H, 425 (m 1 H, 4.3 (m 2 H), 4.53 (d, J=5.98
Hz, 2 H, 6,98 (m 2 H, 7.17 (m 2 H), 7.30 (m 2 H,
7.53 (m 2 H, 7.71 5 (t, J=5.98 Hz, 2 H), 7.94 (s, 1
H). Exanpl e 42
(4 Fi uoro phenyl)-l-[2 ((2R 4R) 4- hvdroxy 6- oxo tetr
dr o- pyr -¥|I)-et X i m dazol
2 Hhé@%&@?y#’%og 658 5h%'ﬁ&xr‘alﬂn<fae1 'dj 62 6@ 'li? fi|56!nl’ J—éjﬂﬁri’?é’ 3.02,3.02 Hz,
1 H)0\7 (el 44tHz0 N HNTSS (5 ped66 105 QoPY7 §2RC2)H)NT. 28 @idB/=8.91, 5.25 Hz, 2 H), 7.66
( 0 I\/Hz CDClI3) 81.39 (m 1 H, 1.62
(d L%@szﬁ%ﬁfwy% 11H 200 (s, 1H, 2.58 (m 1 H),
Exampﬁ%ii‘-’(s 3 32 (m 1 H, 3.66(m | H, 4.08 (m
2-(4JFhd¥o- pl4en2l3—1 4211(2Ii4k*)-4-h€’drt$(3/-6(dfb-tétra|hi)'dro%erﬁ-Z(\Anetﬁlfl]-@propyl—1 H-imidazole-4-

705 (m 1 7.16 (m 2 H, 7.30 (m 2 H), 7.53 (m
Carbfxwaégb%%y%‘d% =7.57 Hz, 2 H). Exanple 43 5
2- (4- Flgior o- p eny¥)-1-[2- ((2R, 4R) - 4- hvdr oxy- 6- oxo-tetr

@VHN -yr<ethvl [ -5-nethyl - 1 Himdazol e-4-

r bAxyM aC|d bengylamide OO0 HO NN"" OHd F Low

esol uty 9NN Ctgrpscopy (APCl) mz 452 [MtH] +.'H
NI\/R(4OO , CDCI3) 81.63 (m 1 H, 1.85 (m 3 H),

259(mH), 2.68 (s, 3 H, 3211 (m | H, 4.10 (m

1H, 4 (m 1H, 432 (m 1H, 45 0(m 2H,

7.19 (m H, 7231 (m 3 H, 7.5 (m 2 H, 7.65 (t,

J 5. 86 HZ 2H) . WD 2005/ 105079 PCT/ US2005/ 012255 73

nple442 4Fluoro$)e 1”‘\1&

Lowa{@e)o'uzuorwa%so%escté)sm (R rﬁf%PéMmlr 2l YR (490 MHR,\ GDClg 8gh4 (1, J = 7.32
Hz, 8 By, [1-59XmtH Hin1daz0l €+H4-1.88amboKy 236 (§aiH), phrmet2)| 3.e5intde H), 4.06 (m, 1
H), 4926Qm, 2H),452(m,1H),4.57(d, J=6.1Hz, 2H),7.15 (t, J=8.7 Hz, 2 H), 7.22 (m, 1 H), 7.29 (m,
2 H),7.32(m, 2H),7.53 (m, 2 H). ‘
Example 40
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-propyl-1H-imidazole-4-

carboxylic acid phenethyl-amide

Low resolution mass spectroscopy (APCI) m/z 494 [M+H]". 'H NMR (400 MHz, CDCl3) § 1.04 (t,
J=7.32Hz, 3 H), 1.60 (m, 1 H), 1.69 (m, 3 H), 1.78 (m, 1 H), 1.87 (m, 1 H), 2.33 (s, 1 H), 2.60 (m, 2 H),
2.89 (m, 2 H), 3.04 (m, 2 H), 3.62 (m, 2 H), 4.09 (m, 1 H), 4.25 (m, 1 H), 4.32 (m, 1 H), 4.55 (m, 1 H), 7.17
(m, 2 H), 7.22 (m, 2 H), 7.29 (m, 2 H), 7.33 {t, J=6.16 Hz, 1 H), 7.563 (m, 2 H).

Example 41
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yh)-ethyl}-5-propyl-1H-imidazole-4-

carboxylic acid 4-fluoro-benzylamide




HO N~ N"OH5 Low resol uti on mass spectroscopy
(APCl) mlz 466 [M+H +; 1H NWR (400 MHz, CDCI3) 5 1.41
w@mosdoddyy 1.63 (m 1 H), 1.82 (m 2 H), 1.91PC¢TUSH05/012255
H, 2261 (m 4 H, 2.89 (m21 H), 3.11 (td, J=6.65,
3.66 Hz, 1 H, 3.61(m 1H, 3.68(m 1H, 4.10 (m
1H, 423 (m 1 H, 433 (m 1 H, 457 (m 1H),
7.19 (m 4 H, 7.28 (m 2 H, 7.43 (t, J = 6.16 Hz, |
H, 7.52 (m 2 H), 10.04 (s, 1 H). Exanple 45
2- (4- Fl uoro-phenyl)-1-12-((2R
4R) - 4- hvdr oxv- 6- oxoxzt et rahvdr o- pvran-2-vl)-ethvl | -5-is
H i m dazojfe- 4-carboxylic acid
thy)y-amde O NOHNNOH F Low
ss spectjroscopy (APCl) mz 556 [ M+tH] +. ~H

F SOH53(d J=7.02, Hz, 3 H),
1.53 (d, J 702 Hz, 3 H, 1.5 (m 1 H), 1.74(s, 1
Hy, 1.80 2 H, 192(m 1H, 2261 (m 25H),
2.98 (m , 411 (m 1 H, 422 (m 1 H, 4.33(m

| H, 4.58¢m 1 H), 4.64 (d, J=5.86 Hz, 2 H), 7.16
(m 2H, £§37 (m 4H, 7.48 (m 4 H, 7.57 (m 1 H),

Lowurgsrogutlg mas? %@eitrct%g;{wagcﬁ?n/z 49(8A[MEII-I]+ "H NMR (400 MHz, CDCI3) 8 1.05 (t, J=7.32

Hz, 2R).- uewmﬁwme? (Uxél-t)e?tfrga(hvam W(&h%ﬁya%&(eﬂwx #.A5m,sl H), 4.25 (m, 1
H), @Q{ de H)14|5h [dTEkaganh £2 brpéy-l I €178%d, € H), 7.30 (m, 2 H), 53 (m, 2 H), 7.71
. gﬁ H)’\?w 2005 1050 /U82005 012255

(& JRp-&8 Fey Y EM-ow resol ution mass spect roscopy

ExampRCI) m z 494 [ MtHl +. Exanple 47

2- <42F|&o4o BhAQf-QTRNSRYR).2-hydr Sy (ol SB: téfshv&o 'avrgﬁ XM= 8 XridRh- 'iH imidazole-4-

hvdro-pvran- 2-yl )-et vl I -5-net hyl - 1 F-1 m dazol e- 4-
%%%@%9@@@&%4 sul f anoyl - benzvl am de OO0 H2M NCO
o--- HN N "OH

e N«/ij

F
Low resolution mass spectroscopy (APCI) m/z 438 [M+H]". "H NMR (400 MHz, CDCl3) 3 1.39 (m, 1 H),

1.62 (m, 1 H), 1.87 (m, 2 H), 2.00 (s, 1 H), 2.58 (m, 1 H), 2.68 (s, 3 H), 3.32 (m, 1 H), 3.66 (m, 1 H), 4.08
(m, 1 H), 4.21 (m, 1 H), 4.31 (m, 1 H), 4.56 (m, 1 H), 7.05(m, 1 H), 7.16 (m, 2 H), 7.30 (m, 2 H), 7.53 (m,
2 H), 7.63 (d, J=7.57 Hz, 2 H).

Example 43
2-(4-Fluoro-phenvyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-methyl-1H-imidazole-4-

carboxylic acid benzylamide

Low resolution mass spectroscopy (APCI) m/z 452 [M+H]". 'H NMR (400 MHz, CDCl3) 8 1.63 (m, 1 H),
1.85 (m, 3 H), 2.59 (m, 2 H), 2.68 (s, 3 H), 3.11 (m, 1 H), 4.10 (m, 1 H), 4.23 (m, 1 H), 4.32 (m, 1 H), 4.55
(m,2H),7.19 (m, 2H), 7.31 (m, 3 H), 7.51 (m, 2 H), 7.65 (t, J=5.86 Hz, 2 H).



4

F Low resol ution mass spectroscopy (APCI) mz 531
[ MtH] +.  Exanpl e 48
waA200840302R, 4R) - 4- Hydr oxy- 6- oxo-t et r ahvdr o- pvr aPcRU§10p5/@12255
thvl 1 -5-isopropyl -2-phenyl 73 H i m dazol e-4- 0
carboxylic acid benzylamde OO HO NN OH Low
resol ution mass spectroscopy (APClI) nlz 462 [ MtH| +.
Exanpt e 49
2- (4- Fl uoro-phenyl )-1-[2-((2R, 4R) - 4- hvdr oxv- 6- oxo-tetr
ahvdro- pvran-2-yl)-ethvll-5-isopropyl-1 Himdazole- 5
E %boxyl ic acid 3-chl oro-benzvl am de WD 2005/ 105079
xa’ﬁ@? 52005/ 012255 75 o o HO M NOH d F Low
H AR i =1 Y

IS ) O-pifran- Evl@mkwmthvl ~-1H-imidazole-4-
b & I‘%Q thyl-amide ,
eat Wf—l 0T o- \r/JhenyI )-1-12-((2R 4R) - 4- hvdr oxv- 6- oxo-tetr
hvdr o- pvran- 2-yl ) et hyl ] -5-i sopropyl -1 Him dazole- 5

<carboxylic acid ijndan-1-ylamde O HNNOO OH F
Low r ut i/on nme¥s spectroscopy (APCI) nmlz 506
e Q1

[ MeH] H
(4R, 6R) - by ol [2-(4-F U3 o- phenyl ) - 5-i sopropyl - 4- ( 3- phe
nyl - pvrrol { di ne-1 -carbonyl)-imidazol -1

-yl | -ethy}s4- a hvdroxv-tetrahvdro-pvran-2-one O N O
N NOOCH

Low resolution mass spectroscopy (APCI) m/z 466 [M+H]"; "H NMR (400 MHz, CDCl3) § 1.41 (m, 2 H),
1.63 (m, 1 H), 1.82 (m, 2 H), 1.91 (m, 1 H), 2.61 (m, 4 H), 2.89 (m, 1 H), 3.11 (td, J=6.65, 3.66 Hz, 1 H),
3.61 (m, 1 H), 3.68 (m, 1 H), 4.10 (m, 1 H), 4.23 (m, 1 H), 4.33 (m, 1 H), 4.57 (m, 1 H), 7.19 (m, 4 H), 7.28
(m, 2H),7.43 (t, J=6.16 Hz, 1 H), 7.52 (m, 2 H), 10.04 (s, 1 H).

Example 45
2.(4-Fluoro-phenyh-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-

4-carboxylic acid (biphenyl-3-ylmethyl}-amide

Low resolution mass spectroscopy (APCI) m/z 556 [M+H]". "H NMR (400 MHz, CDCl3) & 1.53 (d, J=7.02,
Hz, 3 H), 1.53 (d, J=7.02, Hz, 3 H), 1.65 (m, 1 H), 1.74 (s, 1 H), 1.80 (m, 2 H), 1.92 (m, 1 H), 2.61 (m, 2
H), 2.98 (m, 1 H), 4.11 (m, 1 H), 4.22 (m, 1 H), 4.33 (m, 1 H), 4.68 (m, 1 H), 4.64 (d, J=5.86 Hz, 2 H), 7.16
(m, 2 H), 7.37 (m, 4 H), 7.48 (m, 4 H), 7.57 (m, 1 H), 7.80 (s, 1 H).

Example 46
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-

4-carboxylic acid phenethyl-amide




Low resol uti on mass spectroscopy (APClI) mz 520
[ MtH] +.  Exanpl e 52
W@ 40R586807%6- f 2- [ 4- ( 3- Benzenesul fonyl - pvrrol i di nPE/US2005/012255
-carbonyl)-2-(4-f uoro-pheryl)-5-isopropyl-im dazol -1
-yll- > ethyl}-4-hvdroxv-tetrahvdro-pvran-2-one W
2005/ 105079 PCT/ US2005/012255 76 O O CNNO S O N
OH F Low resol ution mass spectroscopy (APClI) nmz 584
[ MtH +. Exanpl e 53
2- (4-Fl uoro- phenyl )-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo-tetr
ahydr o- pyran-2-yl)-ethyll-5-isopropyl-1 Himdazole- 5
car boxylic acid 4gsul fanoyl -benzylamde O HO N O
O ERN B Low resol jti on mass spectroscopy (APCl) niz
559 [ t. Fol'l o@ ng) a scheme anal ogous to that
descri bed/Tn a e, Step Ca variety of sodium
salts wer'®gy IEirepared f ¥ t he correspondi ng | actones
having the {followi ng variations on R2, R4 and R5 10
Exanple 5 di um
(3R5R) -7 (4- Fl uor o- phenyl ) - 2-i sopropyl - 4- phenyl car
banoyl -i m dazol -1 -yl | -3 5-di hydroxy- heptanoate F N
OH OH HN 02Na N~ Low resol ution nmass spectroscopy
Low( reE¥Bltion Mags 4itrdIvbibyl (APCARRE 494@%9]1 for C26H29F1IN3Nal(6
Ex%gt&%?l H20/ 1.0 .5 NaOH C, 56.32.; H, 5.63; N, 7.58.

. C, 56.64; H 5.38; N, 7.41. Exarrple 55 Sodi um
2+ é@%mr&meﬂgﬂ -22-((gRﬂRbtﬁhmrmw&agmo\tetnahNdmm@pgzrvl)zetr(vﬁﬁmthvha H-imidazole-4-

carbbx@ic ¥k a2 PaRBY bdrziBm@azol - | -yl 1- 3 5-
di hydroxy hept anoate ac d

H2N A/g’(/\/'ij
O “OH

F
Low resolution mass spectroscopy (APCI) m/z 531 [M+H]".

Example 48
1-[2-((2R,4R)-4-Hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyll-5-isopropyl-2-phenyl-1H-imidazole-4-

carboxylic acid benzylamide

o 0
g“%
H - '

N N “OH

Low resolution mass spectroscopy (APCI) m/z 462 [M+H]".

Example 49
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyll-5-isopropyl-1H-imidazole-

4-carboxylic acid 3-chloro-benzylamide




1

WD 2005/ 105079 PCT/ US2005/012255 77 F O N OH OHHN

CO2Na N~ Low resol ution nmass spectroscopy (APCl) mz
wdeebs(ddo7H] -; Anal. Calcd for C23H31F1IN3Nal(O6 PCDUS2005/012255

H2G C, 55.64.; H 6.50; M 8.46. Found: C, 55.86; H,

6.55; N, 8.33. Exanple 56 5 (R

5R)-7-[4- (1, 3-Di hydro-i soi ndol e-2-car bonyl )-2-(4-fl uor

o- phenyl ) - 5-i sopropyl -i m dazol -1 -vl1-3 5-

di hydr oxy- heptanoate 0 OH CH N CO2Na C5~~ N F Low

resol uti on mass spectroscopy (APCI) mz 508 [MH -;

Anal . Cal cd for 8H31F1IN3NalGs / 2.1 H2O C, 59.06.;

H 6.23 7.38. yFound: C, 58.81; H 6.09; N 7.18 C
57
@m ) - 5 - car banoyl ) - 2- (4-f | uor o- phen
QPROP
1- yII-3 5- di hydr oxy- heptanoate 0 N OH OH
NLF Low resol ution nmass spectroscopy (APCl)
H -; Anal. Calcd for C29H35F1IN3NalCt / 1.0
61.58.; H, 6.59; N, 7.43. Found: C, 61.20.;
N, 7.23. Exanple 58 Sodi um
v, hyt) - carbamoyl | - 2- (4-fl
Lowgesolu§ mas%s)peggo cgylxrfmél? r_n,l/zr’rgﬂgﬁ\gol yl1-3 5. dih dy
Exammeflohept anoate WO 2005/ 105079 PCT/ U82005/ 012255 78 O

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-

4-carboxylic acid indan-1-ylamide

Low resolution mass spectroscopy (APCI) m/z 506 [M+H]+.
Example 51
(4R,6R)-6-{2-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(3-phenvl-pyrrolidine-1-carbonyl)-imidazol-1-yl]-ethyl}-4-

hydroxy-tetrahydro-pyran-2-one
0]
N _— O
N 0]
=
b OH
F

Low resolution mass spectroscopy (APCI) m/z 520 [M+H]+.

Example 52
(4R.6R)-6-{2-[4-(3-Benzenesulfonvl-pyrrolidine-1-carbonyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl}-

ethyl}-4-hydroxy-tetrahydro-pyran-2-one




10

NOHOHdNM/\~CO2Na H .~ ~ F Low resolution nmass

spectroscopy (APCl) mz 572 [MH -; Anal. Calcd for
WEABHREHIN3NalOb / 1.7 H2O C, 63.29.; H, 6. 180T/NS2005/012255

6.71. Found: C, 63.16.; H, 76.11; N, 6.49. Exanple 59 5

Sodi um

(3R, 5R)-7-[4-(3-Chl oro-4-fl uoro-benzyl car banoyl ) - 2- (4-

fl uoro- phenyl)-5-isopropyl -i m dazol -1 -yl 1-

3, 5-di hydr oxy- heptanoate O | \ NOHOHF HN CO2Na N

Cl F Low resolution mass spectroscopy (APCl) nmz 548

[MH Anal. lcd for C27H29CI 1IF2N3NalCs / 1.3 H2GO
C, 5447 .35; N, 7.06. Found: C, 54.57.; H,
5018, NN76 e 60 Sodi um
(3R -7- ' or o- benzvl car banmovl ) - 2- (4-f | uor
-ﬁbenyl)- | -i/m dazol - 1-yl 1-3 5-
i hydr oxy- he O NOHOHHNCOGCO2Na F NF 15
Low resol uti ss spédtroscopy (APCI) mz 532

[MH o Anal . lcd for C27TH29F3N3NalCs / 1.0 H2G C,
56.54.; H 5.45% N, 7.33. Found: C, 56.21.; H, 5.42,

Low Msol@tioJaQnasgéééH}l)&oé} APRH M RERH"

FI uor o- benzvl car aan[) 2- (4-fl uoro-phenyl
Exmﬂm 5?sopropyl-lmdazol 1-vl 1-3 5- di hydr oxy- hept anoat e
2-(4-W>ra B6&VDO50{Q@RRETA HGH0566- 022 H&hydrdS vkan-20y1)-dsh k- i€¥bropyl-1H-imidazole-

4-carboxylic acid 4-sulfamoyl-benzylamide

N)S//\Z/ 0
H
e

Low resolution mass spectroscopy (APCI) m/z 559 [M+H]".

Following a scheme analogous to that described in Example 9, Step C a variety of sodium salts were
prepared from the corresponding lactones having the following variations on R?, R* and R®

Example 54

Sodium; (3R,5R)-7-[5-(4-Fluoro-phenyl)-2-isopropyl-4-phenylcarbamoyl-imidazol-1-yl]-3,5-dihydroxy-

heptanoate

@ OH OH
COzNa

Low resolutlon mass spectroscopy (APCl) m/z 482 [M-H]; Anal. Calcd for CogHagF1NsNaOg / 0.5 H,0/ 1.0
NaQOH: C, 56.32,; H, 5.63; N, 7.58. Found: C, 56.64; H, 5.38; N, 7.41.

Example 55

Sodium, (3R,5R)-7-[2-(4-Fluoro-phenvi)-5-isopropyl-4-(2-methoxy-ethylcarbamovl)-imidazol-1-vi]-3,5-

dihydroxy-heptanoate acid




HC®2Na NF F Lowresolution mass spectroscopy
(APCl) mlz 514 [MH; Anal. Calcd for C27H30F2N3Nal(b
w0 20500320 C, 58.37.; H, 5.81; N, 7.56. FounBCT/C$2005/012255

58.47.; H, 5.76; N, 7.31. EXxanple 62 5 Sodium (3R

5R) - 7-f 2- (4- Fl uor o- phenyl ) -5-i sopropyl -4-[ (5-nmethyl -is
oxazol - 3-yl net hyl ) - car banoyl | - i m dazol -1-yl }-3, 5-d

i hydr oxy- heptanoate ONOOH OHH- NCX2Na NF Low
resol uti on nmass spectroscopy (APCI) mz 501 [MH -;

Anal . Calcd for C25H30F1N4NalC6 / 2.0 H2O C, 53.57.;

H 6.11; N, 1Q.00. Found: C, 53.17.; H, 5.82; N, 9.71.

0 Exanple 63 Sodium (3R

5R)-7-[4-( uor o- benzyl car banoyl ) - 2- (4-f 1 uor o- phenyl
_0Q-5-is i mdazol -1-vl|-3,5- di hydroxy-heptanoate

o H'ON GNa NF Low resolution nass

SpectH os P Colka[ MH -; Anal. Calcd for

C27H30F 16/ 1.3 RO C, 5 57.81.; H, 5.86; N,

7.49. Found: C, 57.81.; H 5.70; N, 7.24. Exanple 64
Sodi um  (
Lo@&él@tu&%’na(s@ S;EéCH@Jch:P@%plr)z/ng W)QT ARY Cé‘lcc(i%r@ V N3IQé B, /0.5 H,0: C,

%{ zi ne-1-carhon azol - %

58811y Frox Y- high e SnS: Hob 87 1 @?9 PCT/ US2005/ 012255
Expl®@56~N OH OH MN,~ N\ N CO2Na F
(3R,5R)-7-[4-(1,3-Dihydro-isoindole-2-carbonyl)-2-(4-fluoro-phenyl)-5-isopropyi-imidazol-1-yl]-3, 5-

dihvdroxv-heptanoate

OH OH
COzNa

Low resolution mass spectroscopy (APCI) m/z 508 [M-HJ; Anal. Calcd for CagHz1F1N3Na; 05 / 2.1 H,0: C,
59.06.; H, 6.23; N, 7.38. Found: C, 58.81; H, 6.09; N, 7.18

Example 57

Sodium; (3R,5R)-7-[4-(Benzyl-ethyl-carbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-

imidazol-1 vI] 3,5-dihydroxy-heptanoate

OH OH
=\~ AN __cona
¢ (

Low resolution mass spectroscopy (APCI) m/z 524 [M-HT; Anal. Calcd for Co9HasF1N3Na,Os / 1.0 H,O: C,
61.58.; H, 6.59; N, 7.43. Found: C, 61.20.; H, 6.55; N, 7.23.

Example 58

Sodium; (3R,5R)-7-[4-[(Biphenyl-4-ylmethyl)-carbamoyl]-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl]-3.5-

dihydroxy-heptanoate




10

15

Low resol uti on mass spectroscopy (APCI) mz 551

[MH-; Anal. Calcd for C30H36F) NMdNalG5 / 3.5 H2O C,
w®00510507H, 6.80; N, 8.79. Found: C, 56.54.; HCBUSHN5/012255

N, 8.47. Exanple 65 5 Theré&8is no Exanple 65 Exanple

66 Sodi um

(3R, 5R) - 7-[ 2- (4- Fl uor o- phenyl ) - 5-i sopropyl -4- (4-pyrid

n- 2-yl - pi perazi ne-1-carbonyl)-imdazol -I-vlI-

3, 5-di hydr oxy-heptanoate 0 rN OHOH N~ CO2Na N N F

O Low resol ution mass spectroscopy (APCI) mfz 552
[Mwﬂ"; Anal o Gal cd for C29H35F1IN5NalCs / 3.0 H20 /

Ng. Ok 54797.; g ©6&H54; N, 11.05. Found: C

10, 761 _Exgphe 67 Sodium.
NPGB(g>bﬁéﬁ?]) 5-i sopr opyl - 4- ( 2- phenox

y- ethyl car banoyl)-imdazol -1-yll-3 5-
di hydr oxy- hept aiog

Low resol ution
[MH]-; Anal .

55.71. H 6.51; N, 6.96. Found: C, 55.41. H6.39
Low &ol&roﬁ%as%e%pps%éﬂypégaﬁ nﬁgfﬂwoiég%éd@or éa%Hslgzﬁ(WA % /1.7 H,0: C,

63.26 ¢h651&;N${14Fwd4Cfﬁm 5 818h A% ar bamoy! ) - 2- (4- | uor
Exmnm@h@nyl) 5-isopropyl -i mdazol -1-yl | -3, 5-

[ It OpY APCI 5041 900
&ﬂjglncd&eqmtﬁap_a&w cd for C27H29C12F1I\I3Na1(15 / 3.0 HZO/
0.10 NaCgt 016 H, 5.47; N, 6.50. Found: C,
@ H 6015, Exanpl e 69

E COoNa
Cl
F

Low resolution mass spectroscopy (APCI) m/z 548 [M-HJ; Anal. Calcd for Cy7H29Cl1FaNsNa Qs / 1.3 H,0:
C, 54.47; H, 5.35; N, 7.06. Found: C, 54.57.; H, 5.18; N, 6.85.

Example 60

Sodium; (3R,5R)-7-[4-(2,6-Difluoro-benzylcarbamowl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl]-3,5-

dihydroxy-heptanoate

F
O
N OH OH
H T CO,Na
F NN

Low resolution mass spectroscopy (APCI) m/z 532 [M-HJ'; Anal. Calcd for Cp7H,9F3NaNaO5 / 1.0 H,0: C,
56.54.; H, 5.45; N, 7.33. Found: C, 566.21.; H, 5.42; N, 7.10.

Example 61

Sodium; (3R,5R)-7-[4-(3-Fluoro-benzyicarbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl}-3,5-

dihydroxy-heptanoate




Sodi um
(3R5R)-7-[4-[4-(2,4-D fluoro-phenyl) - pi perazi ne-1-car

W eowgl105029 (4- f | uor o- phenyl ) -5-i sopropyl - i m  PCT/US2005/012255
i dazol - 1-yll-3, 5-di hydroxy9heptanoate ~N OH OH F N C
NCONNNCOC®2Na F F Lowresolution nmass
spectroscopy (APCI) mlz 587 [MH -. Exanple 70
Sodi um
(3R 5R)-7-[ 4- Di benzyl car banoyl - 2- (4-f | uor o- phenyl ) - 5-i
sopropyl -i m dazol -1 -yl | -3,5-di hydroxy- > heptanoate 0

N OH OH4 N CO2Na N F Low resol ution nmass spectroscopy
APCl ) Anal . Calcd for C34H37F1N3NalCb
2. go .50; N, 6.37. Found: C,
1.91 . 2Banpl e 71 Sodi um
F (3R 5R)- 2- (4 Fl uoro phenyl) - 5-i sopropyl - 4- ((R) - 1- ph

enyl - et hyl car banmoyl ) -i m dazol -1 -yl -3, 5-

di hydr ox t anoat e WD 2005/ 105079 PCT/ US2005/ 012255

82 CH3 OHx” O --,N~ CO2Na N N F Low resolution

rrass spect r scopy (APCI) MZ 510 [M H] C28H33F1N3NalO

55, N, 7.

Low Fﬁﬂh‘&"” WSS?PG%@SCODH AP&'XL'BAZ 5N4 [%Hl)z‘\'@( &ﬁﬁf’ &f%%ﬁﬁa‘“ﬁ@s/ 1.0 H0:C,
58.350H) 8181; N, 7.56. Found: C, 58.47.; H, 5.76; N, 7.31.
Exar(wﬁl 6QR) 7-2-(4-Fl uor o- phenyl) 5- |sopropyl 4-((S)-1-ph

I-ethyl carbam)yl)-l m dazol -1-yll-3
Sodlm 2R {BrédFIera-Rhenyiigdsqpropyl-4-[( methvl |soxazol 3-vimethvl)-carbamovl]-

Low resolution mass spectroscopy (APCI) m/z 501 [M-H]’; Anal. Caled for CasH30F1NsNayOg / 2.0 H,0: C,
53.57.; H, 6.11; N, 10.00. Found: C, 63.17.; H, 5.82; N, 9.71.

Example 63
Sodium; (3R,5R)-7-[4-(4-Fluoro-benzylcarbamoy!)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yi]-3,5-

dihvdroxy—heptanoate

OH OH
=\ AN _conNa
[ (

Low resolution mass spectroscopy (APCIl) m/z 514 [M-HJ'; Anal. Calcd for CarH3oF2N3sNaOs / 1.3 HyO: C,
57.81.: H, 5.86; N, 7.49. Found: C, 57.81.; H, 5.70; N, 7.24.

Example 64
Sodium: (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(4-phenyl-piperazine-1-carbonyl)-imidazol-1-yl]-3,5-

dihydroxy-heptanoate




N OHOHHOCI2Na N NF Lowresolution nass

spectroscopy (APCI) mlz 510 [MH C28H33F1N3Nal(s /
wWQ@2005H2079 0.30 NaOH C, 56.60; H, 6.56; N, 7prOWUS2005/012255

Found: C, 56.55.; H, 6.19; 8\, 6.68. 0 Exanple 73

Sodi um

(3R 5R)-7-[ 2- (4-Fl uor o-phenyl ) -5-i sopropyl - 4- (4- met han

esul fonyl - benzyl car banoyl ) -i m dazol -

yl'l -3, 5-di hvdr oxv- heptanoate o o0 -0 -C~—~NH _ COH OH

CO2Na N N F 5 Low resolution nmass spectroscopy

(APCI) MZ 576 [ MtH] +; C28H33F1N3NalO7S1 / 3.0 H2G C,

51. 6 H 6. 3; N, 6.45. Found: C, 51.46.; H, 5.70;

C: | e 74850 |IUIII
-I m dazo

L I Na- 5- et hyl - 4- phenyl car bano
I'St-yl | -3, 5-di hvdroxv_  hept anoate WO

2005/ 105079 PCT/ US2005/ 012255 83 QO H~ OHOH N ( N

~ N CO2Na ow resol uti on nmass spectroscopy (APC)

mz 470 [ - 1H NMR (400 MHz, DMBO-d6) [11.23 (t,

J=7.3 Hz, 3lH) 1.41 (m 2 H) 154(m 1H 1.67 (m |

H) 184(dd FJ=15.0, 8.3 Hz, 1 H 2.02 (dd, J=15.0,
Low3espluten mags WFC@Qs@@py((RPCQnﬁSSBM&Q' Amgl. Qaldd)fpr GuolheF (kY21 Qs / 3.5 H,0: C,
56.99); H, éa@q\l (8“%9 ﬁodﬂh C45635§ 9”33645 rxl")s’474 91 (s, | H, 6.98

m & H,’ 4"H, 7. (m 3 H, 9.64 (s, 1
Exa e§<arrpl e 75 Sodl um
The(e3Rnd Ryambld & ( 4- Fl uor o- phenyl ) - 5- et hyl - 4- benzyl car bano
Exaflpld 88 dazol - 1-yl | - 3, 5-di hydroxy- heptanoate NOH OH H '

N Na

Sodium; (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(4-pyridin-2-yl-piperazine-1-carbonyl)-imidazol-1-vi]-

3.5~ dihvdroxv—heptanoate

OH OH

Q/ CN ] A~ A A cona

F
Low resolution mass spectroscopy (APCI) m/z 552 [M-H]; Anal. Calcd for CagHasFNsNa;Os5 / 3.0 H,O /

0.10 NaOH: C, 54.97.; H, 6.54; N, 11.05. Found: C, 54.81.; H, 6.53; N, 10.76.
Example 67
Sodium; (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(2-phenoxy-ethylcarbamovl)-imidazol-1-vyl]-3,5-

dihydroxy-heptanoate

O O
\/\
®/ ”ng_?‘ OH OH
- /\/k/k/COZNa

Na N

F
Low resolution mass spectroscopy (APCI) m/z 526 [M-HJ; Anal. Calcd for CagHazF1NaNa;Og / 3.0 H,0: C,

55.71,; H, 6.51; N, 6.96. Found: C, 55.41.; H, 6.39; N, 6.62.



A4l

f 1 F Lowresolution mass spectroscopy (APCl) mz
482 [MH|-; Exanple 76 Sodi um

W@ 3R386807% - [ 2- (4- Fl uor o- phenyl ) - 5- et hyl - 4- phenethrybmas/ 2255
anoyl -i m dazol - 1-v11- 3, 5- di8hydr oxy- heptanoate O\"~ O
OHOHCO2Na N NN F 5 Low resolution nmass
spectroscopy (APCI) nlz 498 [M+H +; 1H NMR (400 MHz,
DMSO-d6) S 1.16 (t, J=7.3 Hz, 3 H, 1.23 (m | H),
1.51(m 1 H, 1.63 (m 1 H, .74 (m 1 H, 1.81 (dd,
J 15 0, 8.2 Hz, 1 H, 2.00 (dd, J=14.9, 4.2 Hz, 1 H),

(m 2H, 33.00(m 2 H, 3.43(m 2 H, 3.57 (m
E"aTPV—iI)Gss 67 (m | H, 3.95 (m 1 H, 4.09 (m 1 H),
SodidmEBR(5R)-794-+8.4-DIehiBd-HenyylG@rtdmoyIV-2 3 fang-plkenix)-5-isop @@ yi{imidazol-1-yl]-3,5-
(t, J=5.9 Hz, 1 H). WD 2005/105079
012255 84 Exanple 77 Sodium (3R
l@ \J | ugyoophenyl ) - 5-et hyl - 4- (4-f 1 uor obenzyl ca

= dazd| - 1- vicdsg, 5- di hydr oxy- heptanoate O |
\/'N OH On ng—l\éé\/NfS F Low resol ution nass
%'pectrosco (APCl) mz 502 [ MtH] +; 1H NWMR (400 MHz,
DVSO- d6) nie (t, J=7.3 Hz, 1 H, 1.23 (m 1 H,
1.39 (m , 1.51 (m 1 H, 1.63 (m I H, 1.75 (m
1 H, 1.83 gdd, J=15.1, 8.3 Hz, 1 H), 2.01 (dd,
Loww]esilaétl&r mé’ss(%%)g&noséo APC3) 199 5%5”56@[%]’ (A%al5§al§cmor é27h%6| F;N3Na,05 / 3.0

HZOjaéoya 6. Hy 54% "d§50t %d G75j?1“ M5§7Eﬂ 6.15. 31 (m

Exampuu)e;;?es(m 2 H, 841(t J=6.4 Hz, 1 H). Exanple
78, 3R

N OH OH

NS L I K _coNa
F NN

Low resolution mass spectroscopy (APCI) m/z 587 [M-H]".
Example 70
Sodium; (3R,5R)-7-[4-Dibenzylcarbamoyl-2-(4-fluoro-phenvyl)-5-isopropyl-imidazol-1-yl]-3,5-dihydroxy-

heptanoate

OH OH
COzNa

Low resolution mass spectroscopy (APCH) m/z 586 [M-H]’; Anal. Calcd for Cs4Hs,F1NsNa;O5/ 2.8 H,0O: C,
61.86.; H, 6.50; N, 6.37. Found: C, 61.91.; H, 6.14; N, 6.20.

Example 71

Sodium; (3R,5R)-7-[2-(4-Fluoro-phenvyh)-5-isopropyl-4-((R)-1-phenyl-ethylcarbamoyl)-imidazol-1-yl1-3,5-
dihydroxy-heptanoate




N~ F 5 Low resol ution mass spectroscopy (APCl) niz
484 [ M+H] +; Anal . Cal cul ated for C26H29FN3(C6Na / 2. 83
wWo2@05/1630796. 11; H, 6.28; N, 7.55. Found C, 56.BOT/UBL005/012255
5.94; N, 7.15. Exanple 79 8dium (3R
5R) - 7- 12- (4- Fl uor o- phenyl ) - 5- pr opel - 4- benzyl car banoyl -
i m dazol -1 -VI| -3, 5-di hydr oxy- hept anoate WO
2005/ 105079 PCT/ US2005/012255 85 1 NOHOH i " N
CO2Na N~ F Low resol ution mass spectroscopy (APCl)
n12 498 [ MHH +; "H NWR (400 MHz, DMSO-d6) 8 0.93 (t,
Hz, 2 H, 1.18 (m 1 H, 1.36 (m 1 H, 1.53
.73 (dd J=14.8, 8.1 Hz, | H), 1.93 (dd,
2.96 (m 2 H), 3.28 (s, 1 H,
d\/ﬁg/iwﬁl@ 3.95 (m 1H), 4.09 (m
H, 4.94 (s, 1 H, 7.20
, (m 5H, 7.68 (m 3 H), 835 (t, J=6.3
npl e 80 Sodi um .
4- Fl uor o- phenyl ) - 5- pr opel - 4- phenet hyl car
' [ -1-ell-3,5-di hydroxy- 0O heptanoate O N
|_£:O2Na N F Low resol uti on nMass spect roscopy
512 [ MtH] +: 1H NMR ( DVSO- d6) 8
s,pegtrosp&py qu)) m/z_Ls1i)E;M(|-|1h Cangq}ﬂNﬁfg@d 2(%\-4201/ 0.15 NaOH: C,
lzbul-rl) C, 5788, (g6, 8i-4429, 8.2 Hz, 1 H),
.8, 4.0 Hz, 1H) 279(m 2H) 2.96
1
/ - A-[24H r ) prenyi-4-4 Ryl-athyln _am-lml_%aon—vl]SS-
myﬁr@-he;zarﬂaate(m 3 H) 7.29 (m 4 H) 7.67 (m 2 H),
7.87s(4t, J=6.1 Hz, 1 H. Exanple 81 Sodium (3R,
R) -7-12 (4 Fl uoro phenyl ) -5- et hyl - 4- (4-fl uor ophenyl c

30
Exa
- (
0

-dazgly- byl | - 3, 5- di hydroxy- hept anoate WO
9 PCT/ 82 05/8&%1255 86 O
NN
F

Low resolution mass spectroscopy (APCIl) m/z 510 [M-H]; CagHasF1NaNa 05/ 2.7 H,O / 0.30 NaOH: C,
56.60; H, 6.56; N, 7.07. Found: C, 56.55.; H, 6.19; N, 6.68.

Example 73

Sodium; (3R,5R)-7-[2-(4-Fluoro-phenvi)-5-isopropyl-4-(4-methanesulfonyi-benzylcarbamoyl)-imidazol-1-

vl1-3,5-dihydroxy-heptanoate

(l)l 0O
- NJS’?\ OH OH
H

i
o =\ I CONa

NN

F
Low resolution mass spectroscopy (APCI) m/z 576 [M+H]"; CsHasF1NsNa;0;S, / 3.0 H,0: C, 51.61; H,

6.03; N, 6.45. Found: C, 51.46.; H, 5.70; N, 6.27.

Example 74

Sodium; (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-ethyl-4-phenylcarbamovi-imidazo!-1-yl1-3,5-dihydroxy-
heptanoate




1

OHOHF - HN., ~CO2Na N F J= Low resol ution nass
spectroscopy (APCI) nfz 516 [M+H +;, 1H NMR (400 MHz,
worBeHady9 8 0.93 (t, 7.3 Hz, 3 H), 1.18 (m 1r¢d/USHO3612255
(m 1 H, 1.53 (m 4 H), 18¥3 (dd, J=15., 8.1 Hz, 1
H, 1.93 (dd, J=14.8, 4.0 Hz, 1 H, 2.9 (m 2 H), 3.2
(s, 1 H, 3.56 (s, 1 H, 3.63(m 1 H, 3.95(m 1 H),
09 (m 1 H, 4.36 (d, 5J=6.3 Hz, 2 H, 4.93 (s, 1
7.11 (m 2 H, 7.3 (m 4 H, 7.67 (m 2 H, 8.40
J=6.4 Hz, 1 H Exanple 82 Sodium (3R
-7-[2-(4-Fl uor o- phenyl ) - 5-net hyl - 4- phenyl car banoyl -
dazol - 1-vl 1- 3, 5- di hydroxy- heptanoate Q O OH OH H
N- N F 10 Low resol uti on nmass spectroscopy

Z HWH] +; Exanple 83 Sodium (3R
@Nenyl ) - 5- net hyl - 4- benzyl car banoyl -
*0l - 1-yl 1- 3, 5- di hydroxy- heptanoate I \ N~( / CH

N CO2Na N/ 15 F Low resol uti on nmass
scopy (APCl) miz 470 [MkH +; "H NWR (400 MHz,
S1.22(m 1 H, 1.39 (m I H, 1.54 (m 1
H, 1.3 (m 1 H, 1.94 (dd, J=14.9, 3.9 Hz, 1 H),

Low?es% l&'?‘magb ctro@cé% ;(FFEN Jv/z'?l)m [M»?!—HSQSHWR 40@)‘%Hz3ﬁ>|§1§o(d%} 01.23 (t, J=7.3
Hz, :ZHB 4(@1 2J|=_L)61n321 (1 Hi1ﬁ7 m,41 lg)41 4 dd,lJ—1%) SCS]H%d b 42 (g /=150, 3.9 Hz,
1 H)YB.03Qm( BH),8.39)(m, 7 HE B.dorm, 2 HiK,004m7 D HE, 9, 15XmH) H),8.938s,(1tH), 6.98 (m, 2 H),

737@34;5, %z?zf&’sm? oW 24Qf/ 105079 PCT/ US2005/ 012255 87

ExamgR "5R) - 7- [ 2- ( 4- FI uor o- phenyl ) - 5- net hyl - 4- phenet hvl car

SodiRMBR 5/) 712 aZPlliord pHénl) 3 &hyil s by AifyR¥ambehidadt ©11-8, 5-difddroxy-

heptanoate

OH OH
A~ A coNa

/\\

F
Low resolution mass spectroscopy (APCI) m/z 482 [M-HT;

I

Example 76
Sodium: (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-ethyl-4-phenethylcarbamoyl-imidazol-1-yl]-3,5-dihydroxy-

heptanoate

S

OH OH
=\ A _coN
N 2Na

P \
Low resolution mass spectroscopy (APCI) nm/z 498 [M+H]"; "H NMR (400 MHz, DMSO-d6) § 1.16 (t, J=7.3
Hz, 3 H), 1.23 (m, 1 H), 1.51 (m, 1 H), 1.63 (m, 1 H), 1.74 (m, 1 H), 1.81 (dd, J=15.0, 8.2 Hz, 1 H), 2.00

(dd, J=14.9, 4.2 Hz, 1 H), 2.80 (m, 2 H), 3.00 (m, 2 H), 3.43 (m, 2 H), 3.57 (m, 1 H), 3.67 (m, 1 H), 3.95
(m, 1 H), 4.00 (m, 1 H), 4.68 (s, 1 H), 7.20 (m, 3 H), 7.30 (m, 4 H), 7.66 (m, 2 H), 7.87 (t, J=5.9 Hz, 1 H).



OHOHH- NCO2Na N5 F Low resolution nass

spectroscopy (APCI) nlz 484 [M+H +;, 1H NMR (400 MHz,
worBeHady9 8 1.17 (m 1 H), 1.34 (m 1 H), 1.4BCT/D$2025/012255

H, 1.68 (m 1 H, 1.89 (dé&4 J=15.0, 4.0 Hz, 1 H),

2.51 (s, 3 H, 2275 (m 2 H, 2.96(m 2 H, 3.38 (m

2 H, 352(m 1H, 3.61 (m 1H, 3.89 (m 1 H),

4.0 (m I H, 4.89 (s, 1 H, 7.15 (m 3 H, 7.26 (m

4 H, 761 (m 2 H, 7.83 (t, J=6.1 Hz, 1 H). Exanple

85 Sodi um

(3R, 5R)-7-[ 4-[ (Bi phenyl - 3-yl net hyl ) - car banoyl | - 2- (4-f1

uor o- phenyl ) - 5-i sopropyl -i m dazol -1-vl -3, 5-
Exardpleydr oxy- hept anoate O \ N OH CH H N CO2Na N Anal .
SOdlﬁ}ﬂL&H'sﬁ 992 i@#lué@%h@%@%@@l\ﬁ& ﬂ]%r&d%ﬁ?zvlc@rbaﬁ%w%mdalzbl 1-yi]-3,5-dihydroxy-

Found C, 52.57; H, N,

—e%@pl e 86 Sodl um

5R) - [ 2- (4- Fl uor o- phenyl ) - 5-i sopr opyl - 4- phenet hvl

< i mi/dazol OH-\@H - 3, 5-di hydr oxy- hept anoate WO
R U 0] g8 88 O N OHOHH- N

CO2Na N /N M5( C28H34FN305) sought 510; found
413,497 Anal\ Cal cul ated for C28H33FN305Na23.5 H2O C,
35.14; H, 8, N, 4.39. Found C, 35.13; H, 3.65; N,
2.97. Exarrp 37 5 Sodi um

(3R, 5R) - 7-[ 2-{4- Fl uor o- phenyl ) - 5- net hyl - 4- (4- sul f anoy!

-benzvl car banmbvl ) -i m dazol -1 -yl 1-3 5-
Low €dsBilroN ¥sshpaitasapy eAFQ!) B2 Ni-+H] DR OMRO4& MHz CDES@-d6) & 1.16 (t, J=7.3

Hz, 1 H), 1.23 (m, 1 H), 1.39 (m, 2 H), 1.51 (m, 1 H), 1.63 (m, 1 H), 1.75 (m, 1 H), 1.83 (dd, J=15.1, 8.3
Hz, 1 H), 2.01 (dd, J=15.0, 4.0 Hz, 1 H), 3.00 (m, 2 H), 3.58 (m, 1 H), 3.68 (m, 1 H), 3.95 (m, 1 H), 4.10
(m, 1 H), 4.37 (d, J=6.3 Hz, 2 H), 4.88 (s, 1 H), 7.11 (m, 2 H), 7.31 (m, 4 H), 7.68 (m, 2 H), 8.41 (t, /=6.4
Hz, 1 H).

Example 78

Sodium: (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-propyl-4-phenylcarbamoyl-imidazol-1-yi]-3,5-dihydroxy-

heptanoate

OH OH
~ A A conNa

Low resolution mass spectroscopy (APCI) m/z 484 [M+H]"; Anal. Calculated for CsH0FN;OsNa / 2.83
H,O: C, 56.11; H, 6.28; N, 7.55. Found C, 56.50; H, 5.94; N, 7.15.

Example 79

Sodium: (3R,5R)-7-2-(4-Fluoro-phenyl)-5-propyl-4-benzylcarbamoyl-imidazol-1-yl]-3,5-dihydroxy-

heptancate




N NOF Lowresolution nmass spectroscopy (APCl)

n z

549 [MtH +; 1H NVR (400 MHz, DMSO-d6) S 1.17 (m 1
woResA0d49 (m 3 H), 1.49 (m 1 H), 1.63 (m 1 P)T/U$2008012255

(dd, J=15.0, 8.3 Hz, 1 H), 81.90 (dd, J=14.7, 4.0 Hz, 1
OH, 2.51 (s, 3H, 3.24 (s, 1 H, 3.52(m 1 H),
3.62 (m I H, 3.90(m 1 H, 402 (m 1 H), 4.40 (d
J=6.4 Hz, 2 H, 4.89 (s, | H, 7.22 (s, 1 H), 7.27
(m 1 H, 7240 (m 2 H, 7.63 (m 2 H, 7.70 (m 2 H),

8.49 (t, J=6.2 Hz, 1 H). Exanple 88 Sodium
(3R, 5R) 7-[ 4- benzvl car banovl - 2- phenyl - 5-1 sopropyl -im d
3, 3-di hydr oxy- heptanoate O N OH OH CO2Na

ow reQH ubHon mass spectroscopy (APClI) niz
: 000%Ra DVMSO-d6) 8 1.24 (m 2

: (m I H, 1.70 (m | H), 1.80
I H, 1.98 (dd, J=15.1, 4.0 Hz, 1
.37 (m 1 H, 3.62 (m 1 H), 3. 69

H, 4.12 (m | H, 4.41 (d, J=6.3
H, 7.20 (m 1 H), 7.29 (m 4 H),
m 2 H, 8.37 (t, J=6.4 Hz, 1 H).

3 Chloro
4-f 1 uor o- phenyl ) - 5- |sopropyl-| m da

105079 PCT/ US2005/ 012255 89
(

2
Sodium (3R 5R) 7
benzyl car banoyl ) -

3
o Slador st SL AR et oSS BBl s oss v
Hz, g, 153Am], MEb] 1436 (1 NVR-§34 004 MiHA , 730N 0 1163, 89 i, 9ﬂ)(1t93 (9d, J=14.8, 41
Hz, FH), 2. Q)HZQH 3. 38, (s, 11 1183.66Nm, 11 H)) 3.68 (33 H)NB.9H(hih, ?hﬁsﬁ(m 1 H), 4.39 (d,

J—6§rﬂ21% 4941(%) 15_@(9?0% %}4520 %5]!-9% (]'n?g'ébé-g %?ﬁg Zﬁg‘g Hz" 1 H).

Exa@pBqm 1 H), 3.63 (m 1 H), 3.91 (m 1 H, 4.06 (m
Soditint 3R 5/ 738-(4-Biuord-ghe - $8pyl-4-phnetiflicIrbakSyl-intidéRol-1-(-8.3-dihydroxy-
m 2 H),1 7i_|)28 (m 4 H), 7.61 (m 2 H), 8.49 (t, J =

Low resolution mass spectroscopy (APCI) m/z 512 [M+H]": "H NMR (400 MHz, DMSO-d6) 6 0.94 (t, J=7.3
Hz, 2 H), 1.18 (m, 1 H), 1.36 (m, 1 H), 1.53 (m, 4 H), 1.74 (dd, J=14.9, 8.2 Hz, 1 H), 1.94 (dd, J=14.8, 4.0
Hz, 1 H), 2.79 (m, 2 H), 2.96 (m, 2 H), 3.29 (s, 1 H), 3.43 (m, 2 H), 3.56 (m, 1 H), 3.64 (m, 1 H), 3.94 (m,1
H), 4.08 (m, 1 H), 4.93 (s, TH), 719 (m, 3 H), 7.29 (m, 4 H), 7.67 (m, 2 H), 7.87 {t, J=6.1 Hz, 1 H).
Example 81

Sodium; (3R, 5R)-7-[2-(4-Fluoro-phenyl)-5-methyl-4-(4-fluorophenylcarbamoyl)-imidazol-1-yl]-3,5-
dihydroxy-heptanoate



10

15

Exanple 90 Sodium (3R 5R) 7 [2 (4 Fluoro phenyl) 4

(i ndan-1-yl car banoyl ) - 5-i sopropyl -i m dazol -1-yl1-3
WG2eshesdroxy- heptanoate C5~(N-~ OH OH H N CO2MeI/UBROB5/012255

Low resol uti on nass spectr@scopy (APCI) mz 524

[ MkH +; 1H NVR (400 MHz, DVMSO-d6) S 1.02 (m 1 H),

1.12 (m I H, 1.24 (m I H, 1.37 (m | H, 1.45 (m

6 H, .69 (m 1 H, 1.78 (dd, J = 14.8, 8.1 Hz, 1
H, 1.97 (J = 14.8, 3.9 Hz, 1 H), 2.41 (m 1 H), 2.90
m 1H, 33.39(m 2H, 3.61(m 1H, 3.68(m 1 H,

(3.96(m 1 Hy,
2 729(m 3 H, 7.48 (s, | H),

4 (mj 2 %\% 8.9 Hz, 1 H). Exanple 91
unmnN oR) 7
F™ ks oro"bh PO&N?S phenyl -pyrrolidine-1-c

ar bonyl ) -i'ht@dazol -1 -yl | -3, 5- di hydr oxy- hept anoate WO
2005/ 105079 RCT/ US2005/ 012255 90 O N OH OH CO2Na N
tion mass spectroscopy (APCI) nmfz 538
[ MkH] +; Exsaple 92 5 Sodi um
(3R 5R) - 7-f 4- £3- Benzenesul fonyl pyrrol i di ne-1-carbonyl
)-2-(4-fluoro-phenyl)- 5 I SO
J= Lqw {eRRUERNEN3S PRATEIEP PRI A mcﬁfﬁM% (430 W2 (@1SQ9-66) 5 093 (i
7.3 Rz, 3N),01. 18Qmk-1 Hb,avszesr SIS(DlI-l)I,HI S masls, 1s736ad, ety HE, ARG ).93 (dd, J=14.8,

40 %é r@gzze %’F‘] é’ ég‘?g% 3%' &Yl I%%?\I el %95%@5“@974309 (m, 1 H), 4.36 (d,
J=6.5B5230H), 1193 &, 65D N1 (B, B6): 7@31mﬁﬁu>g@:4msaaw G0 (t, J=6.4 Hz, 1 H)
Exathplg82R) - 7- f 2- (4- Fl uor o- phenyl ) - 5-i sopr opyl - 4- (4-sul fam

Sodlur¥|I (3B%?5¥|[falrat?orrrgw1gnvl)lymeq%v(h p%endc%rb%mgvl imidazol-1-yl]-3,5-dihydroxy-

heptanoate

409(m 1 H, 4.94 (s, | H),(541(m
|
a

A A CONa

@M

F
Low resolution mass spectroscopy (APCI) m/z 456 [M+H]";

Example 83
Sodium: (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-methyl-4-benzylcarbamovl-imidazol-1-vl]-3,5-dihydroxy-

heptanoate

0
N OH OH
H TP\ A~ A I _CONa
Nx N

F
Low resolution mass spectroscopy (APCI) m/z 470 [M+H]'; "HNMR (400 MHz, DMSO-d6) 6 1.22 (m, 1

H), 1.39 (m, 1 H), 1.54 (m, 1 H), 1.73 (m, 1 H), 1.94 (dd, J=14.9, 3.9 Hz, 1 H), 2.56 (s, 3 H), 3.00 (m, 1 H),
3.28 (s, 1 H), 3.57 (m, 1 H), 3.66 (m, 1 H), 3.94 (m, 1 H), 4.06 (m, 1 H), 4.39 (d, J=6.2 Hz, 2 H), 4.94 (s, 1
H), 7.20 m, 1 H), 7.30 (m, 4 H), 7.67 (m, 2 H), 7.79 (s, 1 H), 8.36 (t, J=6.3 Hz, 1 H).



di hydr oxy- heptanoate | NOHOH H2 OOS HCO2Na ON

N F 5 Low resol ution mass spectroscopy (APCl) nfz 577
wQ kosf165079 H NVR (400 MHz, DVBO-d6) S 1.00 (m BCHS2005/012255

1.23 (m 2 H, 1.39 (m 6 B, 1.55 (m | H, 1.55 (m

Il H, 1.8 (m 1 H, 1.77 (dd, J=15.0, 8.2 Hz, | H),

1.97 (dd, J = 14.8, 4.0 Hz, 1 H), 3.62 (m 1 H), 3.68
(m 1 H, 3.95(m 1H, 4.10 (m 1 H, 4.46 (d, J =
6.4 Hz, 1 H, 4.94 (s, 1 H, 7.12 (s, | H, 7.31 (m 1
H, 7.45 (m | H, 7.53 (s, | H, 7.66 (m 2 H), 7.74
(m 2 H, 855 (t, J =6.2 H, | H. W 2005/105079
PCT/ US2005/ 012255 91 Exanpl e 94 Sodi um

Exa(nBRSiR) 7- [2 (4- Fl uor o- phe yl)-5- |sopropyl 4- (et hanes
ok ] daralrdrexd

U

4R, 6R) - 6-f 2-[ 2- (4- Fl uor o- phenyl ) - 4- hydr oxynet hyl -
propyl i m dazol -1-yl|-ethyl}-2 2-di nethyl -
an-4-yl ) opcedyc acid tert-butyl ester A

sol ut| %
8R) - 6.1 er - Bufoxyca CR&Y%y1 - 2, 2- di met hyl - [ 1, 3] di ox
1

an-4-yl)- et yl']-2-(4-fluoro- phenyl)-5-isopropyl -

H i m dazol -carboxylic acid pentafl uorophenyl ester
(4.0 g, 6. ) in absolute 0 EtOH (120 nL) was
careful ly ated with excess NaBH4 (2.5 g, 67 mol)
in portions @ver a period of 5 mn. The reaction

Low &?fﬁ}uvofh'gaﬁ’s 588?“08?9‘)%1(};‘29%?'@/2\/\52 EM nghl-ef&‘\/ll:g &W @ g{é‘) 1.17 (m, 1

H), Tn&eim, HEAC! 49X mail )H).an@B (@, 1 dveldBS (9d skl F. 0f401 HS 1rﬁ)n2 5TI'¢$e3 H), 2.75 (m, 2 H),

2.96/TnX3 HY, %3‘6@% @R %Qﬁt(ﬁqa‘ ﬁfj 3t69 R 1F1§ 4@ (A1 1 HRAD1 (m, 1 H), 4.89 (s, 1 H), 7.15
.f,
M Na he organic | ayer

arti
m S Y 2b e oA bl B2l =0 G et o, ioson)
Exampté 8soncentrated to a colorless oil. TLC analysis
SOdubMddsﬁ%fR‘?%’ (2 BiphEH LS. vlﬁmeﬁ%‘«‘ié’r%ﬂ&vﬂ(zE%fci—ﬂﬁorQ-pi'wval)@Ec%%yl-i%azol-1-yu-3,5-
—PUriftication frash chromatography (Si 02,
%ﬂ@gﬁm@m& 5% gave the desired product as a
Yield: 2.03g (61 %; Low resolution

Gt r gscopy QH( ) mz 491 [ M+H +; Anal . Cal cd.
i ; CON#, 8.01; N, 5.71. Found:
; 8.01; N, 5.53. Step BO

4R, 6R) 6-{2-[2-(4-Fl uoro-phenyl)-4-fornyl-5-isopropy
-1 m dazol 'l -ethyl}-2,2-di nethyl -[ 13l di oxan-4-vl) -
acetic aci rt-butyl ester

F
Anal. Calculated for Ca3H35FN3OsNa-8.48 H,O: C, 52.96; H, 7.00; N, 5.61. Found C, 52.57; H, 7.06; N,

5.53.
Example 86
Sodium; (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-phenethylcarbamovyl-imidazol-1-yi]-3,5-dihydroxy-

heptanoate




A sol ution of
((4R, 6R) - 6-{2-[ 2- (4- Fl uor o- phenyl) - 4- hydr oxynet hyl -
W@ osasplr9 i m dazol -1-yl]-ethyl}-2, 2- PCT/US2005/012255
di met hyl -[ 1, 3] di oxan-4-yl ) 88&cetic acid tert-butyl
ester (6.0 g, 12 mml) in anhydrous CH2ClI 2 (60 nlL) was
treated with excess Manganese (1V) oxide (11 g, 122
nmol ). The het er ogenous reaction mixture was 5
vigorously stirred at rt under a nitrogen atnosphere
overni ght. TLC analysis (EtOAc, 100% i ndicates
onpl ete consunption of the starting material (Rf =
17) and a new non pol ar conponent (Rf = 0.70). The

dact i on Qi e was filtered through celite,
jrated/to a @dl & ess glass and dried under high
vacuunHt o grye K eCOgfaoduct; yield: 5.82¢g

(97% ; LowW=xesol ut| on mass spectroscopy (APClI) mz
490 [ MtH] +; \Anal . Cal cd. For CQ27H37F1N205: C, 66. 37,
H 7.63; N, V3. Found: C, 66.42; H, 7.83; N, 5.73.
WO 2005/ 105079 PCT/ US2005/ 012255 92 Step C
N-{2-(4- Fl uorio- phenyl )-1-f2-((2R
4R) - 4- hvdr oxVE 6- oxo-tetrahvdro-pvran 2 yl) ethyl] 5
MS'((SQ-MRN:QSDE) sbtght BM; found 413,497 Anal. Calculated for CpgHa3FN3OsNa-23.5 H,0: C, 35.14; H,

&%'g Asunl eBhyd bt aBEhanesul f onani de. A sol ution of

EX%’FG'987{2 [ 2- (4- Fl uor o- phenyl ) - 4-f or nyl - 5-i sopr opyl - i ni
SodilazGBR ERYT-[2-@tAn\okd-ptend)-glintekHyly- 4-Silfamoyl-benzylcarbamol)-imidazol-1-yl}-3,5-

] -4 yl)-acetic acid tert-butyl ester (1.5g,
dm\%?#&? hgbtg £t hanol (50 rrL) saturated with ammoni a was

I Oge na ed ver eI (0.5 g). The m xture
Herva er ugh c |t and concentrat ed to give
\\u (4R

F% 6-{ 2- [4AIIH thyI 2- (4fIuoro-phenyl)-5-isopropy

| -im dazol -1-yl ] xethyl }-2, 2-di net hyl -

[1, 3] di oxan- 4- cetic acid tert-butyl ester as a

gl ass; Low reso on mass spectroscopy (APCI) nfz 491

[ MtH +. A portionLof this material (300 rrg, 0. 61 nmol)

was di ssolved in THE &5 m) and treated 0 sequentially
Lowjesiution mass sheg rqﬁgo;{ygg ﬁ’gm/.QS@:I[Mﬁﬁb] )—I NI (498 Hz, DMSO-d6) 6 1.17 (m, 1
H), ek hartﬂsphﬁowh N 88 (Hler 1)/ 770, 2160, m&h H), TR (dd, J=14.7, 4.0 Hz, 1

o 5521 SH09 T eueny S Loist 8 st bonl ) SYRD L e o

Hz, gaht4.89 snkd), Eié’ﬂ\fmérﬁ‘l)ﬂ o, arrd, 40 (m, RGHCEB, (MT R &1),0% te(mi, @ H), 849(
J_6I2a.yzen Hpas separated, washed with sat. NH4C, dried
Exa&p ), and concentrated to give
R) - 6-{2-[ 2- (4- Fl uor o- phenyl ) - 5-i sopr opy! -
Sod 4 jcarpamoyl-2-phenyl-5-isopropyl-imidazol-1-yl]-3,5-dihydroxy-heptanoate
i no- metpyl)-i m dazol -1-yl]-ethyl}-2,2-dinmethyl-[1, 3]di
ceti orachld tert-butyl 5 ester as a crude

Iicﬂ h re}s\ol)lt\ia}%ﬁ@@;\jg,pectroscopy (APCI) m z 568

[ MtH] +. NheNcrdde &dmi dé was taken up in CH2CI2 (4 nl)

and treatefd wth neat TFA (1 nlL). The reaction m xture
t~o stir at rt for 120 mn then dil uted

onet hyl benzene (5 nlL) and concentrated to
a crude oi The oil was partitioned between Et QAc

Lowasasblwiah eiass éﬁhetrcaqmmrscm Ayr80\WSH]C AF &fMR {490 Az USEd-d6Ps 1.24 (m, 2

f S [
f’lfb %n? 65@9} §§ ngﬂg-k 96‘(/\69 iy Ao ([dﬁla\}j% e%ﬁ&@h%d%@@ﬂ $=15.1, 4.0 Hz, 1
H), Wé@sﬁﬂ) 335ﬁ@ OHs Gi6eémt t B é&%'@ BHEB88éM s, @.12 (m, 1 H), 4.41 (d, J=6.3
Hz, Ew) i4doqatqi N7 by (.| a$h7 oo (e mBl0BL RN H)SH.82m Wﬁ@%m Hz, 1 H).
Exa ilos(? provided the desired |actone a cream col or ed

@819% that was pl aced under hi gh vacuum (overni ght);

yield: 63nmg (22 9% ; Low resolution mass spectroscopy

(APCl) nlz 454 [ MH] +; Anal. Calcd. For C21H28F1N305S1

0.2 C4HB02 : C, 55.57; H, 6.33; N, 8.92. Found: C,

55.76; H 6.22; N, 8.77. Step D > A solution of

N-{2 (4 FI uor o- phenyl) 1 f2 ((2R 4R) 4 hvdroxv 6- 0X0

Y oa




wi th aqueous NaOH (1.12 ni, 0.12 nmmol, 0.114M. The
reaction was allowed to stir at rt and nonitored by
woiRwg165079 t he consunpti on of SM The sanpl e WaBCT/US2005/012255
concentrated to approximtéby 2 niL total volune, then
diluted with water (5 nL) and |yophilized to give a
col orl ess powder; Yield: 63 ng (100%; Low resolution
mass spectroscopy (APCI) mz 472 [ MtH +; Anal . Cal cd.
For C21H29F1N3Nal06S1 1.5 H2O. C, 48.45; H, 6.20; N,
8.07. Found: C, 48.44; H, 6.13; N, 7.92. Exanple 95
_2-(4-Fluoro-phenyl ) -N-{2-(4-£] par q- e ) snbrdodii 1-I1-3 5-
soungrfdF R e Bl il o AN chsobicpgd -0
dihydicgepemanpbtel H-i mi dazol - 4- vl met hvl } - acet ani de WO

2005/ 15079 PCT/ US2005/012255 93 F OO HN O N N OH
ti/jhg from ( ,OH
R) HS 2-/(\4’-7/8@)\0-/@@N;{I )-4-fornyl -5-isopropyl-im
dazol - Iyyl N- ethyl ¥- 2,72- di net hyl -
Cl [1,3]dioxan-4-yl)-acetic acid tert-butyl ester, this
conpound prepared in a manner simlar to that
descri be r Exanple 94, Step C. Low resol ution nmass

spectroscopgy (APClI) mz 512 [ M+H +; Exanple 96 4
Chloro N {# (4 fuoro phenyl) 1-[2-((2R

Low r2Eittdn F%Qé %{r&?cQMAb@QW?W [ﬂ*ﬂ{{ TANMR YAOD VA DMSOBAE) § 0.97 (t, J =
opropyl- 1 HI1mda -

zol -4-y| met hyl } - zam -

7.5 HEN 1, RIS 20 AT ol Q%MT,(ﬂé’, FREZFN A8 S 1z, 1.02(dd, v
14.8, Q) HB 1 H8-4. B (4 IF),Los30(rp B étnya.56- (b B bi).rBa3-(Bn I S S Yy 1 Hki4.06 (m, 1 H),

azol.-1-ylLlsethyl} ' _ H), 7.61 (m, 2 H), 8.49 (t, J = 6.4 Hz, 1
4.35 %153]66%]]_5%2#)41% (I)S’-g%)ét%?gl(rg’g%'gy? g%n-q’bllut)yl e(st er ,) t hi (s
H). conmpound was prepared in a nmanner sinmilar to that
Exansifte6¢ 1 bed for Exanple 94, Step C. Low resol ution nass
| shiovB&d opropGrah kibzol-T9M1-3.5-dihydroxy-
CRAFEPE NoCH . C, ©3. U9, H, .09, N, 8.18. Found: C
hept®@at®6; H, 5.66; N, 8.17. Exanple 97 1 [2 ((4R 6R) 6
tent Butoxycarbonyl nethyl-2 2-dinethyl-[1

8 oxa&h- )-ethvl]-2-(3, 4-difl uoro-phenyl)-5- >

soN | -4 Hin{dakbl e- 4- carboxylic acid WO

OOSHlO?\IO‘? @255 94 0

ari

Low resolution mass spectroscopy (APCI) m/z 524 [M+HT"; "H NMR (400 MHz, DMSO-d6) & 1.02 (m, 1
H), 1.12 (m, 1 H), 1.24 (m, 1 H), 1.37 (m, 1 H), 1.45 (m, 6 H), 1.69 (m, 1 H), 1.78 (dd, J = 14.8, 8.1 Hz, 1
H), 1.97 (J = 14.8, 3.9 Hz, 1 H), 2.41 (m, 1 H), 2.90 (m, 1 H), 3.39 (m, 2 H), 3.61 (m, 1 H), 3.68 (m, 1 H),
3.96 (m, 1 H), 4.09 (m, 1 H), 4.94 (s, 1 H), 5.41 (m, 2 H), 7.17 (m, 2 H), 7.29 (m, 3 H), 7.48 (s, 1 H), 7.64
(m, 2H),7.90 (d, J=8.9 Hz, 1 H).

Example 91

Sodium: (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(3-phenyl-pyrrolidine-1 -carbonyl)-imidazol-1-yll-3,5-

dihydroxy-heptanoate




HO O>>~00 NNF F Step A
2-(3,4-D fl uoro-benzoyl am no) - 4- net hyl - 3- oxo- pent anoi ¢
waeood/1bneyl ester Starting from PCT/US2005/012255
2- Ami no- 4- net hyl - 3- oxo- pent&noi ¢ aci d benzyl ester
hydrochl ori de, the above naned 5 conpound was prepared
by follow ng a process anal ogous to the one descri bed
in Exanple 3, Step C. Recrystallization from hot
MIBE- hexanes gi ves the desired product as a colorless
solid. Yield (84%; Low resolution nmass spectroscopy
(APCI) qu 376 [ MtH] +; Anal . Cal cd. For C20H19F2N 04:
C

. HY—5. 18;, My 3.73. Found: C, 64.01, H, 5.01;
: R e tore st
((4R6 ere< But 5% bonyl net hyl - 2, 2- di met hvl

1, 3] di oxah- 4-yl)-ethyl 1-2- (3, 4-di fl uor o- phenyl ) - 5-
opr opyl - i m dazol e-4-carboxylic acid benzyl ester
Starting f
2- (3, 4- D f =@t 0- benzoyl am no) - 4- net hyl - 3- oxo- pent anoi ¢
acid benzyl pgster (3.0g, 8.0 mmvl) the above naned
conpound was prepared by follow ng a process anal ogous
to the one described in Exanple 3, Step D
LowPasdlditios atas o speolyoscb@sAPCh munsaaqyr-aphy ( Si 02,
Exant Hexanes 10-50 % gave the 5 desired product as
an amper glass Yleld 2. Zg 544@@ Low resol uti on nmass
1435 ks 3-Bane Oyl or ) Ay eilyH-isopropyl-imidazol-
-WFmsdG&%HQMEiuﬁﬁﬁﬁ C, 66.65; H, 6. 91 N, 4.57. Found:
C, 66.41, H, 6.93; N, 4.23. Step C Starting from
1-[2- R /BR) - 8-t er hrBuhigxycar bonyl met hyl - 2, 2- di net hyl
1 3] diox -yl)-4dthy ]'%I£§a4'
oro- phgayN) - 571 sopr
@azole Iy car boxylic aC|d benzyl ester (2.1 g, 3.4
' 0 compound was prepared by follow ng
gous to the one described in Exanple 2
: 2.29 (44%; Low resol ution nmass
spectroscopy (g#PCl) mlz 523 [M+H] +; Anal . Cal cd. For
Low%?dﬁ@ﬁ%‘é@so&yg t%scc%éﬁ?@%l) &Wgﬁlm]g andt. BBroolab8 P €iHGAN.O;S Nar0 85

62. 44;
H01C @%g(tﬂRB BRI\ B5p diound %&%Hr BBFWN. ASbhyl - 2, 2- di et hvl
Exarr{p]emdl oxan-4-yl -et hyI] 2-(4-fluoro-3- 5

Low resolution mass spectroscopy (APCI) m/z 577 [M+H]"; "H NMR (400 MHz, DMSO-d6) &

1.00 (m, 3 H), 1.23 (m, 2 H), 1.39 (m, 6 H), 1.55 (m, 1 H), 1.55 (m, 1 H), 1.68 (m, 1 H), 1.77 (dd, J=15.0,
8.2 Hz, 1 H), 1.97 (dd, J = 14.8, 4.0 Hz, 1 H), 3.62 (m, 1 H), 3.68 (m, 1 H), 3.95 (m, 1 H), 410 (m, 1 H),
4.46 (d, J=6.4 Hz, 1 H), 4.94 (s, 1 H), 7.12 (s, 1 H), 7.31 (m, 1 H), 7.45 (m, 1 H), 7.53 (s, 1 H), 7.66 (m, 2
H), 7.74 (m, 2 H), 8.55 (t, /= 6.2 Hz, 1 H).



Step A
2-(4-fluoro-3-trifluoronethyl -benzoyl am no) - 4- net hyl -

WO 0006Ap®Me anoi ¢ aci d benzyl ester Starting froPCT/US2005/012255
2- Ami no- 4- net hyl - 3- oxo- pentanoi ¢ aci d benzyl ester
hydrochl ori de the above named 5 conpound was prepared
by follow ng a process anal ogous to the one descri bed
in Exanple 3, Step C. Recrystallization from hot
MIBE- hexanes gives the desired product as a colorless
solid. Yield: (48%; Low resolution mass spectroscopy
(APCl) nmlz 426 [ MtH] +; Anal. Calcd. For C21 H19F4N1O4:

Example®t 30: H  4.50; N, 3.29. Found: C, 59.00; H, 4.41;

Sodim; 33R6R)-Bt2ep-FRiofo-pHzn(I{-&Bopropyl-4-(methanesulfonylamino-methyl)-imidazol-1-yl]-3,5-

din ﬁ% ﬁet &%t ut oxvcar bonvl net hyl - 2, 2-di net hyl -[ 1, 31di ox
yl]-2-(4-fluoro-3-

| uo onethyl phenyl ) -5-isopropyl -1
~ i ' ole-@Hc oxylic acid benzyl ester Starting
N COzNa
uoro-3-trifluoronethyl-benzoyl am no) - 4- net hyl -
- oxo-pent anoi ¢ acid benzyl ester (3.5 g, 8.2 muol)
ve nanmed conmpound was prepared by followi ng a
sgs8 anal ogous to the one described in Exanple 3,
Step!D. Purification by flash chronmatography (S Q2
Et OAE/ Hexanes 25- 40 % 5 gave t he desired product as a
colorless foam Yield: 3.3 g (61 %; Low resolution
Stepfiss spectroscopy (APCI) mfz 663 [ M+H +; Anal . Cal cd.

((4REBR)- 6@5Wﬁ4&8-%env@4 Hydrodvii etthii-5 808 by Mnid4zoR 8-vil-EBURE 2-dimethyi-
4.13. Step C Starting with

xycarbonylnethyl 2, 2-di net hyl
-[1,3;dioxan-4-gl) et hyl]-2-(4-fluoro-3-

A salutipn PlbRA (A AfR)-C-steiijaxycasbanylgisthyhs; B-dimethyl-[1, 3]dioxan-4-yl)-ethyl}-2-(4-fluoro-

pheti) L%@kﬂ@;ﬁ}i ﬂ-laﬂfn@@zrow&drbcﬁ(ylﬁl:%cﬂ p*éﬁt@ﬁl)dropfh%ﬁ?éstéra4 8 996.7 Anfbl) in absolute

EtO c(S’))engL weziaﬁ g re ulll treagecn? Eu xges\g%%g t&g%égg In‘w}/o@)&réﬂ%yﬁcg\nger a period of 5
min. Si't@qgrea?ctlon W)@Lprg wag al@gveg gnsyg at gmipjent egwkaturotor #8is 3 he reaction mixture was

care‘ﬁm? GhAtePeRPYeat ABRE )2 mL)'farﬁﬁa'ﬂO\LM*'tBﬂst\'n forpﬂﬁin Té@h%re \é’\:/:QJ concentrated to a
crudggll gadﬁ pqﬁ%@e%ge%hﬁngﬁggg1 WE}&%QF& @egggagn clasteéw%i §ﬁ§arated washed (sat.

N"|46l92)dr i6d (N5 OBuarkapoeanbated knaetdioyles LoiR -THCraptlgid inflidated ahieanajor

refht (ﬁf 3 0 @‘7 h(t dAD UOB&%WQ p#bnf@at(oﬁ bghé’é?xfcﬂron%'ib%%h} (S10,, MeOH/EtOAC
ic acid 105079

o) e S3E 758 50 2o B 6 L Lol moes scerescoy
(APG) ByoA90 [ el An2l. Calel.| Foo € oHREMNZOY ICaas.n@)H, 8:00X0 -5 oPdudE] C, 65.78; H,
8.01CnaEkgl benzyl ester A 500 nlL round-bottomed flask was

charged with potassiumtert-butoxide (9.4 g, 83 nmmol)
Stendd THE (150 5 nl). The sol ution was cool ed, under
((4RIBRY)-BGRH3(4-Flwor phdngie-4 Bdringles- ;bca:trdsbvaiﬂddatzmema\tn%ﬂhwﬂztzhd@ethvl-n,31dioxan-4-yn-

Benzhydryl i dene-ami no) - acetic acid
‘@enzy‘%—e-;ﬁer—gacet Sell bl lostef 5210 g, 79.5 mml) in THE (150 ni). The
A sojudien er(@ﬁé@) 6-{ [2 (4 Fluoro- -phenyl)-4-hydroxymethy!-5-isopropyi-imidazol-1-yl]-ethyl}-2,2-

dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester (6.0 g, 12 mmol) in anhydrous CH,Cl, (60 mL) was

treated with excess Manganese (IV) oxide (11 g, 122 mmol). The heterogenous reaction mixture was

vigorously stirred at rt under a nitrogen atmosphere overnight. TLC analysis (EtOAc, 100%) indicates
complete consumption of the starting material (R¢ = 0.17) and a new non polar component (R; = 0.70).
The reaction mixture was filtered through celite, concentrated to a colorless glass and dried under high
vacuum to give the desired product; yield: 5.82g (97%); Low resolution mass spectroscopy (APCI) m/z
490 [M+H]+; Anal. Caled. For Cy7H37F1N;Os: C, 66.37; H, 7.63; N, 5.73. Found: C, 66.42; H, 7.83; N, 5.73.



4

solution was stirred for 1 h at 0 C and then

cannul ated into a -78 C solution of
waeyobkapioepanecar bonyl chloride (8.33g, 79.7 npol/PSt005/012255

THE (400 nL). The resulting2m xture was stirred for 2

h at -78 C, then quenched with 3MHC (75 nL, 225

mmol ). The cold bath was renpved and the reaction

m xture was 0 allowed to stand overni ght. The reaction

m xture was concentrated in vacuo to produce an oily

yell ow residue. The residue was dissolved in water
stdpZ®0 nL) and extracted with hexanes (2 x 100 mL). The
aqueous Iayer vvas adjusted to pH >8 by the careful
N-{2:4 p Del Rvipidcydrogt-6 shiahvdrdehychn( B9 Bethyikd-isopropyl-1 H-

imididzel- zbwmbasn mefﬁb%ésUﬁaMﬁfe cool ed in an Ice brine bath,
ated with 4-

{
A s?l ﬁ"gr"gg‘éﬁ% d{2-|rjﬁ 'éOéO eéwé é?orwl %lsmyj-nmqu:f@l 1-yll-ethyl}-2,2-dimethyl-
[1,31dia@n4on- amat;qag:tdéemgtgyl@lsﬂeom maoirmethamor (50 aglsdterbled WRh ammonia was
hydoggh@edlowy ﬁérﬁﬁyg\hékel (6*599(% ofigaarﬂ&ﬁlrel \%?éeﬁt%(@@ﬁ]ré%ﬁg E%ﬂ d concentrated to give

crudd @Ik? %ﬁ&'ﬁ{] P“a‘t‘”é'a"f{‘%fh% s ahfrnvlt faroreopyiigidpratd- Yliﬁthw} 2,2-dimethyl-
[1, M%ﬁdﬁry@-acam@cunergmtpmdma NS mcﬁcrreyamtahl hage é‘cfr&&isb@y (APCI) m/z 491
[M+Fi!| n 'A"Bémoﬁfgi(’: t{ﬂgtm M 4L §§€ﬁ% (?6]937\}41%11) 3/9\1, & ssPﬁ/e§ FﬂJ Séma_) ang‘ treated
seqH%{'ttlgll,ylv\g h %’g“‘ﬂ?ﬁ (é@ MIn0-9Leme!) ang @¢a(tj met;tmn@glfc(rﬁ@[jonderﬁ?mg 0.67 mmal).
TheGdsuBing 61ix@jre bawall®&0 ltaidtir 81Tt SREHgHS PRt rEAHEPRkt-ARSd c)on%n@rated to an oil
and%@ﬂi[ MEhl]b&weéﬂ E{Oﬁ? aQRIQQtl ﬁ%ic or (ﬁ%%g%fg 'l:lglrl\g% se;-fprgtgd 1vgashed with sat.
NH4 I gecg(@laz%pé'gngconcentrated to give ((4R 6R)-6-{2-[2-(4-Fluoro-phenyl)-5-isopropyl-4-
mema{\ééu(f((n@lanﬁﬁ)m&hﬁl)amtdaﬁkm @H%ﬂ@ﬂb%&&ﬁ@lw é]dlgxanzri-ﬂ) acetic acid tert-butyl

esteH‘ Q?g Qr;égen gcild\/l[o)w re?chun'ori mfs? %)ef;tir(tfs?pg (ﬁlﬁ%lhm/% 56§1M+H] The crude amide was
takeeyle |'rb‘af|z§3ﬂyj14 m) gpd trﬁawdmm @ed-TCAr(boky | The reaxitich fanze/Wvas allowed to stir at rt

for 128 i thén Biluxdduli tr@fuoromethylbenzene (5 mL) and cgncgntrg)t(eéi_to a crraude oil. The oil was

partlﬁon(aé %88\%8 &%Ac aéwgi L e( 6 f{fo@eg% %ﬁg\pr%snc%ra;ully adjusted to pH ~8 by the addition
of sa[t (Nﬁi;lQQQ)ang Ir(eg)rgatmcmyeetvbwée))arﬁtez whshied Wit seft. NFBER dessaNab0,), and
concﬁéh&a’t@:ﬁt@tal c‘Puo%stﬁh tF@fnﬁca*%H @fla@ﬁ%!ﬁ[ﬁggtﬁ%ﬁy [él ﬁﬁ\A&)H/E%Ac 0-10%] provided

the Jggped)l C enzcgl C @or é d
TS BRNEA TP PRlorgd Polid (st 9as pjaceq undaphish Vvaguymp(ovrspighihgield: 63mg (22
%); l(owgsonq@ maas sieeatsedbyt (P CR /26T k- HBEANAL Gakeh. FR€ 1H,eF N,04S, 0.2

4 r r eaction
;’;‘é,j”@m%ww R IRR LTI

shed with 1 M NaCOH (2 X 150 nL) and sat NH4Cl, dried
A soluIRBOUPR-(afttlooame et 1-gt (ER 4R)- J@M ewssz@re@mdm eran 2-yl)-ethyil-5-

isoprosi-h FiliRE SRR Vet AL goBL ¢ ocger(%? H‘é %i%inp@a |rb'Fl-\é-a@dreL ) was treated

Acet at e/ heXa
with aquegus NaQHh(}- A ls - &ZH@FO'M@%I €tk naadien wh$ gllowedDto stir at rt and monitored

by HROD fof the ZOEAmBEdH d9SRA Oe Q32818 vas Sdhc ke a%r@)l gatﬁﬁ 2ha%otal volume,
then g@#d%}ﬁﬂ'w (%ﬁlﬁfén%%%@&zn%ﬁplg’g oLy %gg% Yie@ )66 8199@00% ); Low

resolp.]longnagyquqtrowom(APpbwm{dtl?ZIMﬁlg A8 Qdjcd 7Fdd T HF MsNaD:S, 1.5 H,0: C,
48. 4551—!6@2@»8f3®7t ﬂ:cnugth 4B.44; H,6.13; N, 7.02. .
Exan '&3 ((4R 6R) - 6-tert - But'oxycar bonyl net hyl - 2, 2- di net hyl
3] di oxan- 4- yI) ethyl ] -2- (4-f1 uoro-
2-(4- Hummhenvm\hf\zd#ﬁmr@plvénvll-1HE-((BIR dazmhﬁif&wcfﬁd@%yéﬁv@ro%lréi 2-yl)-ethyl]-5-

isopr@PZYAmi@SbeL. vlﬁ‘t%thgl}- eta??n fe m’ml) the title conpound
was prepared by a process anal ogous to the
one described in Exan'ple 2, Step F. Yield: 1.69 g
(99% ; Low resolution mass spectroscopy (APCI) mz 503
[ MkH] +; Anal . Cal cd. For C27H35F1N206: C, 64.53; H,
7.02; N, 5.57. Found: C, 63.99; H, 7.38; N, b5.25.
Exanple 100 2 (3 4 Difluoro phenyl) 1 [2 ((2R
4R) - 4- hydr oxy- 6- oxo-t et rahydro-pyran-2-yl)-ethyll-5-is
opropyl -1 H




i m dazol e-4-carboxylic acid benzylamde 0 O HNO NN
"OH FF Art solution 1-[2-((4R
W@ R)054030e9 t - But oxycar bonyl net hyl - 2, 2- di net hyl - PAT/Bym0HN12255
an-4-yl)-ethyl]-2-(3,4- di®Buoro-phenyl)-5-isopropyl -
H i m dazol e- 4-carboxylic acid (522 ng, 1.0 mol) in
dry DMF (20 nL) was treated with EDCI (290 ng, 1.5
g mol) and HOBt (200 ng, 1.5 mmol). After stirring for
O mn, neat benzyl amne (128 ng, 1.2 mmol) was
ded and the reaction was allowed to stir at rt
vernight. An LC- M analysis of the crude reaction
} Xt ure indi caées a mass corresponding to the expected

o=fr oduct \ [ MtH] = 612. The reaction m xture was poured
wam-) and extracted with Et OAc (3X).
The racts] were conbi ned, washed with water (2X)
sath (2®H dried (Na2804) and concentr at ed
to a [colorless foam The crude am de was taken up in
>~(20 nmL), treated with neat TFA (5 nlL), and
to stir at rt for 30 mn at which tinme an
Syanal ysis i ndi cated no remai ning SM and a new
mass gorresponding to the expected | actone

Startid@Bom THR, GRIGCRIDI- Fiote-0hasy g BRI R @adJFB' r%lr SflisR;2-dimethyl-

[1,3] d&%&_’r&gﬁ} 'agéﬂ‘@ a%?er’p&ﬁ | eétbOhREoRPbIREr:s Ftdpaedanal m}mer similar to that
. The organic |ayer was separated,

descrpgd Frs X ‘?‘ﬁg‘%at NH4CI, dried (Na2SO4), and
Stepconcentrated to an oil. > Purification by flash
Low GRAARREAAL ARkKodess) (he8) iz ERqirranes SO 100%

prov es t actone as a colorless glass. Yield: 302
Example 961 %) : Low resol uti on mass spectroscopy (APCI n12 )
4-Chib AN Hiludro-pheh MR 2 RXR) MHix droB Oxdr- teahy dppap v a-2-yl i-gthviig

- J=1.46 Hz, 3 H), 1.63 (ddd,
40, .7Hz| H),1.74(mIH),1.88
(mCl2 H), 2.38 (ddd, J=17.58, 3.66, 1.71 Hz, 1 H),

6 (dd, J=17.58, 4.64 Hz, 1 H, 3.27 (d, J=3.17 Hz,

, 3.35 (m 1 H) ,416(m3|—|),4.50(m3|—|),
.Om7 He 7.50 (m H, 7.95 (br t, J=6.35 Hz,
O 20054 105079 PCT/ US2005/ 012255 98 Exanple 101
4O | uor o- phenyl )-1-f2-((2R
%xo tetrahvdro-pvran-2-yl)-ethvll-5-is

1-[2f( (4R, 6R) - 6-t ert - But oxycar bonyl nmet hyl - 2, 2- di et hyl
Starting ool GIROEAN. (-8 d £ Bb¥hbayR-A Brrl-5-1sopropyl-imidazok-1-y1}-ethyl)-2,2-dimethyl-
[1,3]dioxan-4-yl)-acetic acid tert-butyl ester, this compound was prepared in a manner similar to that
described for Example 94, Step C. Low resolution mass spectroscopy (APCY) m/z 514 [M+H]"; Anal.
Calcd. For Cp7HsCliF1N3Oy4: C, 63.09; H, 5.69; N, 8.18. Found: C, 62.96; H, 5.66; N, 8.17.

Example 97
1-[2-( (4R,6R)—6-tert—Butoxvcarbonvlmethvl-Z,2-dimethvl-[1 .3]dioxan-4-yl)-ethyl]-2-(3 4-difluoro-phenyl)-5-

isopropyl-1H-imidazole-4-carboxylic acid




di fl uor o- phenyl ) -5-i sopropyl -

H i m dazol e-4-carboxylic acid (522 ng, 1.0 mmol) the
WO 2aosaosmeonpound was prepared in a nmanner si n PEr/USIHO5/012255

that described for Exanpl e%9100. Yield: 332 ng (59%;
Low resolution mass spectroscopy (APCl) mz 556
[ MPkH +; 1H NVR (400 MHz, CD3CN) S 1.45 (d, J=1.71 Hz,
3 H, 1.46 (d, J=1.46 Hz, 3 H), 1.65 (ddd, J=14.40,
11.47, 3.17 Hz, 1 H, 1.76 (m 1 H), 1.90 (m 2 H),
2.39 (ddd, 0 J=1 7.58, 3.42, 1.71 Hz, 1 H), 2.58 (dd,
J=17.33, 4.39 Hz, | H), 3.26 (d, J=2.93 Hz, 1 H), 3.36
H., '$/85 (s, 3 H, 417 (m 3 H, 4.51 (m 1
(¢ &6.@5 Hz, 2 H, 7.39 (m 4 H, 7.52 (m

2941 (ml 2y, 8.06 (br t, 1 H. Exanple 102
M- Drf I uor o-phépyl ) - 1-[ 2- ((2R
4R) 1 4- hydr oxy- 6- oxe~t et r ahvdro- pvran-2-vl)-ethvl|-5-is

pyl -1 H 5 im dazol e-4-carboxylic acid
oxy-benz lamide O /OHNOONN'OH F F
artihg from
1-[R2- ((4R, 6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2- di met hyl
-[1 ,3]dioxan-4-yl)-ethyl]-2- (3 4-
StepliAf | uor o- phenyl) - 5-i sopropyl -
2- b (9@%9412% Ié' 8 P%% I' 300)93- qta&éggcﬂgenz Iegtem

Sta:glﬁgéfrora gsbérfmcbg-@efl'wlﬁ ES?a?ﬁB argmg 60/d bgnzy ggter ggg(pp@loo%%e above named
conpownd essqiréfaraiby foBEHg JPeses Da2RYus Akl &19 AkgeribetBin Example 3, Step C.

Rec%ﬂﬁ)ll_lﬂzgthc_)nljﬁml ﬂl?gtdi\ﬂﬁ'ﬁlg—%e%_%i&i@% sﬁic}%rﬁé gsd gc\ij&??ﬁs 2('8% Yield (84%);
Lomrggorg’gi’on @aggsqqgt:rospom{j({\Pcl‘l % 371§ rH]_DAna[L Cgied (Fnaf C@HH):;N O4: C, 64.00; H,
512 N39.76 Fadnd: G)64.91,385.03;42.751. 46 Hz, 1 H), 2.57 (dd,
Ste‘]§17' 58, 4.64 Hz, | H), 3.28 (d, J:3. 17 Hz, | H), 3.36

PR I H, 3.75 (m 3 H, 4.17 (m 3 H), 4.41 (d,
1-[21 4R, 659-6Hert-Batokycarbanimeth i@-dimethd-[ R I1dioRartdsyl)-gth At 2-{3z4-difluoro-phenyl)-5-

isopFdpyl- fH-BriddzBie-42cardokylic Geid BedAP esterH) , 7. 37 (m 25;4)10 7750

Sta%@r‘/%%%é—ﬁdmsbgnzwm@?ﬁﬁﬂeﬁ%@X%-Fgmpsﬁfggﬁn%es 64?3 0g, 8.0 mmol)

the &thaye namphermydopnd whspréfapdl by following a process analogous to the one described in

ExaﬂwBDe 343!(%?5@1 %vtrc%n&m, fla8i Er%mskegraw(@farz,%tmm@mxé . éo ‘zb gave the

q d e-4-car boxyl | CldaCI = ZE/ ’
esN) N‘;rod@gf @agmbﬁbg? o|¥]|e 2.2g ( 44A> ow resolutlon mass spectroscopy (APCI) m/z 613

[M-+EIT | 2 A04] 4TI BIRF o3, Ha 5, NBYt ©0p@aT Bohyl; et BY.IFodnd Coéenet, Iy 5.93; N, 4.23.
Step bl 3] di oxan-4-yl)-ethyl]-5-

ycl opr | -2-(4-fl uoro-pheny
Stentpa TR Ao AR LB Y o apey el 2 diretroHB St REYI2-3.4-
diflubiotgheng)csvia ool - 1M-aﬁldwo%p@d§a$l§bxyll’t ARidRANLEstE (2 lgas.4 trimol), the title

com&gtﬁ\td m?a%i;ferpag%%yffoqgw%g ss]a(%glo ﬂq;%%&o é‘%scrgbf%rén F:/9(dmple 2, Step F.

nmass S
Yield: \gdd) (44 % Jnhaw reseiawdnassépecagw% 02 523ity+ HRWRp:: Catsd. For

CH06R,R%05: ¢62.08; 436.90N, 8.34.9Fodnoun &2.4%; HO60026R; 5.66. 6. 10; N,
Exar%'p?ezgs
1-[2-({(4R,6R)-6-tert-Butoxycarbonylmethyl-2, 2-dimethyl-[1,3]dioxan-4-y))-ethyll-2-(4-fluoro-3-

trifluoromethyl-phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid




()

Exanpl e 104 5 Cvcl opropyl 2 (4fluoro-phenyl)-1-[2-((2R
4R) - 4- hydr oxv- 6- oxo-t et rahvdro-pyran-2-yl)-ethyll-1 H
WO pdodaasole- 4- car boxyl i ¢ aci d 4- net hoxybenzvl amPdeUS2005/012255

HNO NN"OH F Starting Pfom
1-[2-((4R 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
-[1, 3] di oxan-4-yl)-ethyl]-5 i
cycl opropyl - 2- (4-fl uoro- phenyl)-1
H i m dazol e- 4-carboxylic acid (500 ng, 1.0 mmmol ) the
title conpound was prepared in a manner simlar to

t descrl d for Exanple 100. Yield: 243 ng (48%;

resol ut mass spectroscopy (APClI) mz
H058 +07 FON (400 MHz, CD3CN) S 0.97 (m 2 H),
0‘6 ) 3(ddd J=14.40, 11.23, 3.17 Hz, |

,\ .76 (m 2 , 94 (obscured m 2 H), 2.39 (ddd,

7.57, 3. 66, . Hz, 1 H), 2.57 (dd, J=17. 33,

Hz, I H, 3.26 (d, J=2.44 Hz, 1 H), 3.75 (s, 3

4.16 (m J=2.44 a Hz, | H, 4.29 (m 2 H), 4.40

(d, J£H:.334Hz,2l—|),450(m 1H, 6.87 (m 2 H,
7.3 (m 4 H, 7.60(m 2 H), 7.76 (br t, J=5.86 Hz,
I H. 5 WO 2005/105079 PCT/ US2005/ 012255 100 Exanple

Stepl®5

2-(4 &% 81 AR RMEH Rodrds/ildntRg) O lﬁaﬁmélo)(o—'berﬁtgn&c(é)e% R 4stBy dr

OXY-b-0Xxo-tetrahydro-pyran-
Starting e, & @ing- 4cra?tB>A->€»;AXP FoniangE %@5{7?5 R H{yrimgﬁ?fbdee tp @yopy named
compbud wiils preparetiibh foibvaing & pcéss@malogous to the one described in Example 3, Step C.

Rec&ft I%ag c(J 483r§ ﬁzt L{\ﬁ‘l’ Ef[—)elrléxa %%é%fokéguﬂié' dﬂa)tugyds'azco%?lgésr%ﬁd’]y\!'ield (48%);

Low&v@u@wr&gﬁﬁspgctr(ogcqpyw%) ﬁﬁélﬁ?[l\)lﬂ-ﬂ Anal. Calcd. For Cy1H1gFsN1O4: C, 59.30; H,
450I-Nlmgiaa@1dee4ﬁgotmr hBoxyi:iNng336id (700 ng, 1.39 mmol) the
%tl e conpound was prepared in a manner simlar to
at descrl bed for Exarrpl e 100. Yield: 298 rrg (43°f/? 3
: H uoro-o-

P rdiaeiiy dimpEnyd-ywreihyijeo(4

tnfluBrMh'éﬂh"‘lrphyﬂ/IMlBon{rdm1 Viida o3 CbSyIR 6@ behzyl &stér) , 0. 94

Starfi_rl)g wé» QQ)é -l (d'a d*»—trlfﬂ_u% e%}t/m%z%)ﬁamlgcg) 47m?2_‘IZ1 oxgﬁar(\)tidcgggaczd dt?enzyl ester (3.5
g, 8.3 nﬁndB)?lhé—Ebov@ n@med) conPpogx \(/q;rprqparqjj:bg fdll;gwpqg a ptoceps anglogaus to the one
desc(‘lgéd iR E'igmplé35§(e;§ 1)} P@rlfld)atuon‘by@lgsr(&rom]aﬂgré)p%y k‘QOZ,%t(bﬂo/Hexanes 25-40 %)

gavq_‘ye d gdrﬁrog}_giaga colorlesg goam Yleldl' % 3g (61 ‘; ); L Hz)w reso%gon r%ss spectroscopy

(APQ)) (1468 [MdtHd)-; 3wl Calbdi FooGetialiNQh En§3.43; H, p29;(N, 2R34R)und--C, 63.42; H,
6.39 hNdL{poxv 6- oxo-tetrahvdro-pvran-2-vl)-ethyl|-5-
i sopropyl -1 Himdazol e-4-carboxylic acid benz |ay
Stellfde OO HN O
Starting with 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-3-

trifluoromethyl-phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid benzyl ester (3.2 g, 4.8 mmol), the title

compound was prepared by following a process analogous to the one described in Example 2, Step F.
Yield: 2.6g (94%); Low resolution mass spectroscopy (APCI) m/z 573 [M+H]": Anal. Calcd. For
Cy7H36F2N2Og: C, 58.73; H, 6.34; N, 4.89. Found: C, 58.82; H, 6.37; N, 4.69.

Example 99
1-[2-((4R,6R)-6-tert-Butoxycarbonyimethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-5-cyclopropyl-2-(4-fluoro-

phenvl)-1H-imidazole-4-carboxylic acid




NNOHCF3 5 F Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

wo pds3psroxan- 4-yl ) -ethyl ] -2-(4-fl uoro- 3- PCT/US2005/012255
trifluoronethyl-phenyl)-5-9sopropyl -1
H i m dazol e- 4-carboxylic acid (500 ng, 0.87 mml) this
conpound was prepared in a manner simlar to that
descri bed for Exanple 100. Yield: 167 ng (35%; Low
resolution mass spectroscopy (APCI) mz 548 [ M+H| +;

"H NMR (400 MHz, CD3CN) 51.46 (d, J=1.46 Hz, 3 H),

1 .71 Hz, 3 H), 1.63 (ddd, J=14.40, 11.47,
2, 1.75 (m 2 H, 1.90 (m | H), 2.38
HOC 3042, 1.71 Hz, 1 H), 2.56 (dd,

J , , H, 3.32 (m 1 H, 3.37 (m 1 H),
4. m 3 H, 4;;%(m 3 H, 7.23 (m 1 H, 7.30 (m
4 7.42 (m /.86 (m 1 H, 7.91 (m 1 H),

8. t, J=6.35 Hz, | H). 5 WD 2005/105079

P S2005/ 012255 101 Exanple 107 4 [({2 (4 Fluoro 3
trifluoronethvl-phenyl)-1-[2-((2R

4R)E 4- hydr oxv- 6- oxo-t et r ahydr o- pyran-2-vl)-ethvl | -5-
Stepgopr opy| - 1 _ _ _
3-c@b;ﬁb@£-§-g-ﬁio‘}d-8%' thé - 2000 ldepRF04g! ¢ acid

met hyl ester . ‘ Starting
A 50Q gk round-bottomed flask was charged with potassium tert-butoxide (9.4 g, 83 mmol) and THF (150
mL)L-Th2 s6l(#ER, iEiR)cobled, @hter Bittogery HadnbepineBhiiltnd FeatedliviRh Bflition of
(Be@%@?rﬁ%%b%é@%%?éfeg% écﬁé/ P%/nl_z I:%%fseéé;{i]:?ﬁ ?é.g_mer’ﬁol) in THF (150 mL). The red-orange
solytion wpgidtyier ér Aheby Boryd then eenhidateG DO any8 *0 s@Ttiomrad bycloptvipgnecarbonyl
chig?ia8Essyd79. nasndpire P @do hid).ar Hé&@@uﬁfng%li%rb %% Etg’reh h@L’tZ h at -78 °C, then
QUegcgiéo Irwlllltﬁlgg]nl-lf& k%%réﬁi%é%pﬂb g'gtbeg%pﬂ(t%ﬁwassqﬁggve%@gd f]’wgﬁl)c\ﬁ,c’)n mixture was
allowel WIVRNAHPNIEMZ ThERICIN nGxtlredds cdncedtrRedid viirio t@prckiyce an oily yellow
residue? fhe (bidud s Asdilfed idwhikr (280 @ﬁ) ér@@trac?e;d]ﬂlth%éaan%é (2%3100 mL). The

a?qizu

et el bl 70 By v ol sadip,

L aq_ditolq}n’o?n%o_ligéla @3- EtOAc was added (300
mL)Jthe PipB&sic MixBee Was codleljn arGc8rine ath2artd)the GaoB8 nfisture3vakitreated with 4-
fluoégé%o?lﬁl?&%é} 229‘8]789’570?_‘18% ﬁH1Ze!TQaftiZn r?‘\&g}i(%%assa#]t%%d %\A’%ﬁrg .tolrésimd left to
starédto’verﬁl._gét_. é’@e I%g,an'f Iaypb vyasggaﬂ:ﬁqeg, viag%edzmtm1 i pid sat. NH,Cl, dried (Na2S04),
and3bmdehiraled oraedrine oil pivee Botidified.er] lar{dindR The crude product was recrystallized from a
minfHoh & th’é%%’&‘tb}ﬁ&%ﬁQ b&l?riefsgpgﬁqe%'ﬂ%\f (N@r%'célg:e%élcf)d'bgR/Qé/ululr\w_faFation. The purified

I sopropyl -1 H-I azo car boxylrc
matgrighwehdied IhEreel anide OO % HN O N N "OH

Yield: 14.2g (52%); mp = 94.5-96 °C; Low resolution mass spectroscopy (APCIl) m/z 354[M+H]": Anal.
Caled. For CyoH1gF1N1O4. Theory: C, 67.67; H, 5.11; N, 3.94. Found: C, 67.48; H, 5.12; N, 3.90.

Step B

1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2, 2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-phenyl)-5-

cvyclopropyl-1H-imidazole-4-carboxylic acid benzyl ester

A mixture of 3-Cyclopropyl-2-(4-fluoro-benzoylamino)-3-oxo-propionic acid benzyl ester (6.0 g, 17 mmol),
[(4R,6R)-6-(2-Amino-ethyl)-2,2-dimethyl-[1,3]dioxan-4-yl]-acetic acid tert-butyl ester (TBIA) (9.2 g, 33.8
mmol), benzoic acid (6.19 g, 50.7 mmol), and p-toluenesulfonic acid (0.29 g, 1.7 mmol) in n-heptane (150
mL) was heated to reflux for 65 h with the removal of water (Dean-Stark trap). The reaction mixture was
cooled, diluted with EtOAc (100 mL), and washed with 1M NaOH (2 X 150 mL) and sat NH,Cl, dried
(Na,S0,) and concentrated to a yellow-brown oil. Purification by flash chromatography [SiO,, Ethyl
Acetate/hexanes 10-50%)] provides the desired product as a yellow glass that was dried under high



CF3 F Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

WO pdos1@8odd oxan- 4-yl ) -et hyl]-2-(4-fl uoro- 3- PCT/US2005/012255
trifluoronethyl-phenyl)-5-19%o0propyl -1
H i m dazol e- 4-carboxylic acid (500 ng, 0.87 mml) this
conpound was prepared in a manner simlar to that
descri bed for Exanple 100. Yield: 239 ng (47%; Low
resolution mass spectroscopy (APClI) mz 578 [ MtH| +;
1H NWMR (400 MHz, CD3 8 1.46 (d, J=1.71 Hz, 3 H),

CN)
vacuu%]:. ngem(z’% q_(]ZED:l%)?&Q\A;%S |U§r%OT s&s%%%%s@?&n (A%E&glh/g%%%’l—*(ﬁga Aanal. Calcd. For
CouHe o, 0% G&8.8; M25.971 N74. 78Fourtd: () 68.66; k570N 4804 3. 40 (d, |
stepd >3- 17 te, 1 M), 3.74 (s, 3 M), 416 (m 3 H), 4 40
Strtng it (458 S e BP0 NG5 2 e, Sty et 2 uoro
phen)ﬂ)m-cybloprld))yl-1Flri&ﬁlaﬁcﬂh}el-cérbﬁxy&naci@bez@yl eter (2.019) ’3.47mgrpl),(t{1§ title compound
was p‘é?ei?él%g ’f'&fwﬁg HhrocdR 2308505 HE 3Pk EL AL Btepli02Yield: 1.69 g

(99%p LQVQ regolpjian| RSE @pﬂf@wpy} (Ag_cil)éya/ﬁ P%%[MJ,H{ f&a l. ((iag)d_. Egroc)%l-laimzoez C,
64.536F 01 6y 8 §:52 opyd: @N62R99;IH, Y-38tMBLa5: 1H- i m dazol e- 4-

calr Wyllc acid benzylamde OO HNO NNOH FF 5
Exangple 109 hg from .
2-(3 DI Rorg-HAERYBRY2-B2R AR}-4-ydres Helrahygus
imidazdleba 3hdbANEReidtbarliariaby| ] - 2- (2, 4
TTuoro-phenyl)-5-isopropyl -1

@m daxol e-4-capboxyl ic acid (234 ng, 0.44 mol) this
0 d red in a manner simlar to that
descri bed{(f or anpl e 100. Yield: 121 ng (54%; Low

resol UNLON §S~Spaniir oscopy (APCl) miz 498 [ MkH| +;
1H NVR (00 MHz, CD3CN) 8 ppm (d, J=7.08 Hz, 6 H),

1.59 , J=14.28,11.35, 3.17 Hz, 1 H), 1.70 (m
J=14.3 .59, 3.59, 1.95 Hz, 1 H, 1.82 (m 2 H),
2.37 (¥, ~P J=17.46, 3.54, 1.46 Hz, 1 H), 2.55 (dd,

J=17.33¢ 4.64 Hz, 1 H, 3.12 (s, 1 H, 3.39 (m | H,

Art s4l't_1go4 éﬁ}_(&zt% g& - -teﬂtﬁu%&%grbdlﬂﬁlﬁoethyﬂz,fﬂéin’(emyllﬁ H)diox4n-3Q1)dethyl]-2-(3,4-

i J26’'3 is 1—6’ i (m g%:’ 7(%42““ J)TEQ i ag B F (20 mL) was
diflucfqrphesylpp-isoprong 1(—lmn|da;oqujl ’car{?c_) ?Obq’ 12’ §,:b OMZ’ y % .
reatda AR 1300 nR9distimol) and HOBt (200 mg, 1.5 mmol). After stirring for 20 min, neat
benz&l%ﬁ@%&% %87&%141653%&%% %é‘ (?o%g‘%}éé féwéﬁéag%rﬂ%soaﬁ&jv?dzm @firt-aft hé0&right. An LC-
MS aJPNy:ﬂ}-bf@H; «:mm\qggcgugﬁ N-i>q>1/11re ;ndi’cat-es g m%ssr go)ﬁ%_spongl‘gg %ntgea exepeged product [M+H]"
=612. The reaction mixture was poured into water (150 mL) and extracted with EtOAc (3X). The extracts
were combined, washed with water (2X) and sat. NH.CI (2X), dried (Na,SO4) and concentrated to a
colorless foam. The crude amide was taken up in CH,Cl, (20 mL), treated with neat TFA (5 mL), and
allowed to stir at rt for 30 min at which time an LC-MS analysis indicated no remaining SM and a new
mass corresponding to the expected lactone [M+H]" = 498. The reaction mixture was concentrated to
dryness and residue was partitioned between EtOAc and 1 M-NaHCOs. (pH ~ 8). The organic layer was
separated, washed with sat. NH,C!, dried (Na,S0,), and concentrated to an oil.
Purification by flash chromatography (silica, EtOAc/hexanes 50-100%) provides the lactone as a colorless
glass. Yield: 302 mg (61%); Low resolution mass spectroscopy (APCI) m/z 498 M+H]"; "H NMR (400
MHz, CD3CN) & 1.44 (d, J=1.46 Hz, 3 H), 1.46 (d, J=1.46 Hz, 3 H), 1.63 (ddd, J=14.40, 11.23, 3.17 Hz, 1
H), 1.74 (m, 1 H), 1.88 (m, 2 H), 2.38 (ddd, J=17.58, 3.66, 1.71 Hz, 1 H), 2.56 (dd, J=17.58, 4.64 Hz, 1 H),
3.27 (d, J=3.17 Hz, 1 H), 3.35 (m, 1 H), 4.16 (m, 3 H), 4.50 (m, 3 H), 7.30 (m, 7 H), 7.50 (m, 1 H), 7.95 (br
t, J=6.35 Hz, 1 H).



Starting from

5- Cycl opropyl - 2- (4-fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hydr
WO@2005800%D- t et r ahydr o- pyran-2-yl)- ethyl]-1  PCT/US2005/012255

H i mi dazol e- 4-carboxylic &8id benzylam de (1.52 g,

3.18 mmol) the title conpound was prepared in a

manner simlar to that described for Exanple 4, step

C. Yield: 1.69g (100%; Low resolution mass

spectroscopy (APClI) mz 496 [ MtH| +; Anal. Cal cd. For

C27H29F1IN3NalCs/ 1. 4H2O: C, 59.75; H, 5.91; N, 7.74.

Foun@: C, 59.75; H 5.75; N, 7.65. Exanple 111 Sodi um
Examgis ¥ - 7 [ 5- Cycl opr opyl - 2- (4-f 1 uor o- phenyl ) - 4- (4- met h
4-[({pxX4-Diagret 2R; 'dedrgkv;&owetrmvem-pvran—2-yl)-ethvl]—5-isopropvl—1 H-
imia B ALE Y, DS RirNLARE I-M\Qizg.@@éiét ¥&tdrCT/ US2005/ 012255

arting from

Oyg@_o? opy! -2- (4- f IQuor o- phenyl ) - 1-[ 2- (( 2R, 4R) - 4- hydr

d 0 -og-ﬂgi?.mdr pyran-2-yl)- ethyl]-1

\ Himdazol e car bo c acid 4-nmet hoxybenzyl am de
(1.66 g, 3nNg8 NI e gt | e conpound was prepared
in a manner Bimlar to that described for Exanple 4,
step C. Yie 1.79 g (99%; Low resolution 5 nass
spectrosco APCl) mz 526 [ M+H] +; Anal Cal cd. For

C28H31F1N3 £0.9 H2O C, 59.65; H  5.86; N, 7.45,
Found: C, 5%69; H 5.79; N, 7.40. Exanple 112 Sodi um

Staré%ﬁi%%-@g?@%é@?@%&ﬁ%%hQl%fé‘@?l%?%&’i'ﬁefh?ﬁ[‘i%ﬂo? Y indi-2-(3 4-
difluiiokppelinyd)aris byeqryh hid-aidaz0le- 43t rORANRCIANE22 r0g, B .0Qnapl ihaditle compound was
f i Yield: 332 mg (59%); L luti
D L R
masg)gpeogowgy g)aw9g§%m/5\yiﬂ anmt IQMQM 30 l\glt-Iﬁ)gD]@_ ri)S 1.45 (d, J=1.71 Hz, 3 H), 1.46

(d, JEh .hﬁydgmj, %ﬁ;mrbowb,: 1a.4ac8.07 Benzy) 4 methyl Handaen,(22882.39 (ddd,

. t it repar [
U Rl e T A AT
3.85@s, it A7 (BEBNg5{ OTRHH). 4.60(d. PE5&H td Roh 7 , 4 H), 7.52 (m, 1 H), 7.94 (m,

2 HSPBE tfr@,ﬁﬁgpy (APCl) m'z 510 [ M+H] +; Anal. Cal cd. For
NalCb/1.9H20: C, 5 59.44; H, 6.20; N, 7.43.

E CZESFH %Fl
Xa@Pithas C, 59.43; H 5.93; N, 7.39. Exanple 113
2-(33ddlflupna-phenvl)-1-[2-((2R.4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-ethyl}-6-isopropyl-1H-

imideAR-2 BirbduvlidadRenamyine L iasmahiae - (4- chl oro- phenyl) - 5-i so
propyl -1 mdazol - 1-vlT-3,5-di hydr oxy- heptanoate WO
05079’ PCT/ US2095/ 012255 104
/ HN o
“oH

0

N& N

F
F

Starting from 1-[2—((4R,6R)-6-tert-Butokycarbonylmethyl-Z,2-dimethyl-[1 ,3]diokan-4—yl)—ethyl]-2-(3,4—
difluoro-phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid (622 mg, 1.0 mmol) the title compound was
prepared in a manner similar to that described for Example 100. Yield: 335mg (63%); Low resolution
mass spectroscopy (APC1) m/z 528 [M+H)]'; "H NMR (400 MHz, CD;CN) & 1.45 (d, J=1.46 Hz, 3 H), 1.47
(d, J=1.46 Hz, 3 H), 1.64 (ddd, J=14.40, 11.23, 2.93 Hz, 1 H), 1.75 (m, 1 H), 1.88 (m, 2 H), 2.39 (ddd,
J=17.33, 3.42, 1.46 Hz, 1 H), 2.57 (dd, J=17.58, 4.64 Hz, 1 H), 3.28 (d, J=3.17 Hz, 1 H), 3.36 (m, 1 H),
3.75 (m, 3 H), 4.17 (m, 3 H), 4.41 (d, J=6.35 Hz, 2 H), 4.51 (ddd, J=15.87, 8.06, 3.91 Hz, 1 H), 6.87 (m, 2
H), 7.25 (m, 2 H), 7.37 (m, 2 H), 7.50 (m, 1 H), 7.89 (br t, J=6.35 Hz, 1 H).



Cl HOOHO~~ ONat NN HNO cy St p A
(Benzhydryl i dene-am no)-acetic acid nethyl ester
w@eovkitoed benzophenone imne (51 g, 273 mmol, BCTUSIN5/012255
Chemi cal Co.), glycine netl89l ester hydrochloride (35
g, 279 mmol, Al drich Chem cal Co.) and dichl oronet hane
(340 mM) in a 500 M round 5 bottom flask under argon
at nosphere. Stirred mxture 72 hours at it. Renoved
solids by vacuumfiltration, washing with diethyl
et her. Concentrated solution to a pale yellow oil
Exa undgdr3 reduced pressure. Diluted oil wth diethyl
xmé’t!en (250 rr1) vlvashedtvuce vvlth vvater oclirleorloe

mdaYcﬁé hQWbéWTuéJchd Rreduide pr eci pi tates under vacuum dryi ng
foyield 64.9 g pale yellow prismatic crystals. M

@A%:\I‘)Oﬂz 54 H+.; "H NWR (400 MHz, CDCI3) 8 ppm

. . 3H (s, 2H), 7.17 0 (m 2H), 7.29-7.51
(m 6H)—{. 66 H. Step B
2-(4-R | ‘40 no) - 4- met hyl - 3- oxo- pent anoi ¢
acid nethyl ester To a 3-neck round bottom fl ask

[ 2d_ Wi th overhead stirrer, N2 |ine and

| e) charged with potassiumtert-butoxide

0 Min THF, Aldrich Chem cal Co.) at-30C was
added 5 p( Benzhydryl i dene-ami no)-acetic acid nethyl

Star’ugg fr? m 42 &g gth’GRgé—Eg} M%%argaﬁmeg‘??% %Qig?éﬁ'mﬁplrﬁ (ﬁo%ﬁsl-yl) ethyl]-5-
cycloposiiHi-EuppeasuldH Inisers SEBUPYIS FOLHIES BES (119 Uy e compound
was ﬁépﬁed%'mdnﬂer?s@mrﬁ' to tﬂ_dﬂfabsdhﬁéd facibethpld HOpYielg st ieg (42%); Low resolution

mass—lel%ggpé.g(%ppg%lgagg}zl 49@ l[M i é%‘nal éélg@‘%ﬁé%oum‘go 36, 4%”% G, 66.99; H,

r at the col
613tl\9ﬁper%auudéltﬁﬁéﬁ @ Ne24ni th HCI (55 m, 3.0 M. The

Exanﬂ’d'l@%@' t at ed yeI | ow slurry was stirred 15 m nut es,

Ct encgnc ntrated ynder. hedpce re&%‘ﬂét%htc? Eﬁ%ﬁ%i)‘éﬁ&u-m-

W
aige with diet hyI et her (150

N The aqueous pr@se was returned to the 3-neck
0 @ gn fFaski\ cooljed to 2C and nade basic (pH 9) by
SOV

Edditi o sodi um bi car bonat e. Added et hyl

acetate(l m), &quilibrated mxture to 2C wth
stirring, N n zdded 49hi or obenzoyl chloride (15.4
g, 87.1 mol in 5 mM THF) via pressure equillizing
funnel to intain tenperature below 5C. After 40

m nutes s ing, warmed m xture to it and transferred

to a 5 separation funnel. Renpbved aqueous phase and
di scarded. PMshed organi c phase with water, brine,

Start%ifr%ﬁh 19 f((4R&ﬂ#muaﬁt-submmeonwméthmeeburaetdyl¢b3idnemnrﬂayl)eqhyl] -5-

cyclocc’)l:ﬂpglf%fa P?p‘ﬁ'}?% I'blﬂ‘ll %ﬂﬁ Q%,/dg 08 éolmanl) the ’:ltle compound
was hregarae )2 ryarmedgmllarjp mgt d@scf,qbgq! foyqul%1%mglr Aa’ssm%%lém) é.ow resolution
mas%%%?b;?stc ;J\(ﬁp(:?\?r@ éos'[MmJ]Q% NMMDOFiH FEDMER) § 400 (VHZH), 1.06 (m, 2 H),

1.637ddg, {51 4. 4@,4;)1 2333 j_éH esidh ége 3, zﬁ%’l §§@;scureq%ﬂw ég) gég ddd, J=17.57, 3.66,
1.713H) 1 Hp 258 ({d) J=17.33, 6.68 Hilz, HIL3 B (d, =214 i1 HH).75 (B, 375 @ﬁp m, J=2.44
Hz, 1 H), 4.29 (m, 2 H), 4.40 (d, J=6.34 Hz, 2 H), 4.50 (m, 1 H), 6.87 (m, 2 H), 7.23 (m, 4 H), 7.60 (m, 2

H), 7.76 (br t, J=5.86 Hz, 1 H).



A

0 2H), 8.01 (m partially exchanged H. WO 2005/105079

PCT/ US2005/ 012255 105 Step C
wokqoiAe®ney| car banoyl - 3- net hyl - 2- oxo- but yl ) - 4- ptil/osmoH@12255

nzam de To a sol ution of 100

2- (4- Chl or o- benzoyl am no) - 4- et hyl - 3- oxo- pent anoi c

acid nethyl ester (12.0 g, 40.3 mmol) in

N- Met hyl pyrrolidinone (70 nl) was added benzyl am ne

(4.8 g, 44.3 mmol ) and a catal ytic amount 5 of

p- Tol uenesul fonic acid. The m xture was stirred and

heated to 160C for 2 hours, then cooled and poured
Examp!g 18%i | | ed water (500 m). The resultant slurry was
5-Qyitbrapi-2 d4-tivdre ehetlyh-h-[BY(DR UR pe ey db:8-6t dXddetrah) dro-pWae-2-yl)-ethyll-1H-
imifZ8RMN. &y Q R GcildEn -r?x@ ~a§’n| Le w th 5% HQ solution,

carbonate solution, once

<:;;;h\bri@e ried @ver sodiumsulfate, filtered and
nceg of f-white powder. The powder was

[ acuum oven at 40C to a stable

g dgpi red product and O ester.

371 [MH-. Step D Sodium

(3R 5R) - 4- benzyl car banoyl - 2- (4-chl or o- phenyl ) -5-i so
propyl - azol -1-vl1-3,5-di hydroxy- heptanoate To a

N- (1- BenZyl car banoyl - 3- met hyl - 2- oxo- but yl') - 4- chl or o- be

nzam de (9.9 % 26. 7 nnol% in n- 5 hepatne SSOIﬁ),
StaWﬁg frgra C] é[ &r((4R,6 }-6-tert-Butoxycar onylmethyl-2,2-dimethyi-{1,3]dioxan-4-yl)-ethyl]-5-

cycloprb Ry @RY-fiGerb-phéuyl)ribividaydig-4-LarBexdiic@didirbe b, BiTineshhedite compound
wasﬁrla%ai%oteih 'a%a?nﬁ%dsirﬁi% {o'thgﬂgéfé(isi&gr%g%xaé‘%)ﬁe nﬂ)gl ﬁég;%glgd (QS%Q Low resolution

ane enzol Cc acl a,
MagsAPaPtPEsaDy SRS I/ZdH02 M-+H1G 't AERS@D9 Wiz CCREMNIS 0,6 (rachidli0.94 (m, 2 H),

1.700a%- 1L AoK(n, 2ap, 240 (ned vy 1 .68 aeRLRNES4, QBAALNBRY, 1 H), 2.93 (d, J=5.37 Hz, 3

0 SR I8 0 00 TSSE 7L DR 0, 725,510,720
(d, &9riderin 2 H). cb2imd@H).r educed pressure to a slurry.

ExdipisPdeved m xture in ethyl acetate (100 nl), washed
ith [ [

at.urated saqdi hi carbgonate 0 solution (2 x 100
Aniflyoromet i |2-((4 4-h §-0x0-fe 0-pykan-2-yl

e ass. Purified % flash ¢ romat ogr aphy (Si 02, 10% 50%
@ y\. agetate in flexanes) to recover 4.8 g yellow

gl asiNas t rgrected i midazol e anmi de. Dissol ved
gl ass | chl orloneg hane 25% trifluoroacetic acid (30
m ) andNs rtOfior 1.6 hours, then quenched and
made basijc with | M NaOH solution (pH 11).

pated product mixture to a mnimum vol une and

reverse phase 5 (hem -spherical C18, 100-
G- propanol in acetonitrile) and

| yophiliEed to recover 1.92 g off- white powder as
Stardl@$hdne oIl oL 6-teNB Uk AR DonPiheth9il2- bkl i | 3fitakbn-4-yi)-ethyl]-2-(4-fluoro-3-
nal e for OTHBIC NeRal ez uME Tt SRR y1-ethy-2-(4-luoro
rlflqgl_' i ykpheyyl)o- yisopropyld M-ipidagle- @arb@fyh%a_\ Boq\fng,ﬂ.f}l?dpmol) this compound
wasBreparsden 4 hanBodimilen to (i@Rdescribed for Example 100. Yield: 167 mg (35%); Low resolution

=R acliodBr I 4.) ' I TRt hoXy -
ma n%TcCrgr bg%ﬁ_ﬂ%@ég%wgyﬁfﬂFg?@@gy C'D%Cl(l)?ﬁ% (G, J&¥4Q?-|z 3 H), 1.48
(d, it 1Y feokbik AEBLdiRoAt 14 400 1470521 007, PETIMUSIDOELOMRASH, 2.38 (ddd,
J=171.68 3.4 O7Naz 1 H), 2.56 (dd, J=17.58, 4.64 Hz, 1 H), 3.32 (m, 1 H), 3.37 (m, 1 H), 4.18 (m, 3 H),
4.49 (m, 3 H), 7.23 (m, 1 H), 7.30 (m, 4 H), 7.42 (m, 1 H), 7.86 (m, 1 H), 7.91 (m, 1 H), 8.01 (t, J=6.35 Hz,

1 H).




HO HOC NNH O\ Starting from
2- (4- Chl or o- benzoyl am no) - 4- net hyl - 3- oxo- pent anoi ¢
waeood/1o@rhyl ester this conpound was nmade i n BCEHURIDH012255

manner as described for ex#iple 113_ (Steps C and D).

M5 (APCI) nmiz 544 [MtH +; Anal. Calcd. for

C28H33Cl 1N3Nal106/ 1. 15 H2O C, 57.32; H, 6.06; N, 7.16.

Found: C, 57.22; H 5.88; N, 7.01. 5 Exanple 115

Sodi um

(3R 5R) - 7-[ 4- benzyl car banoyl - 5-i sopr opyl - 2- (4- net hoxy-

phenyl ) -i m dazol -1-yl | -3, 5-di hydroxy_ heptanoate -0
Exan}ﬂd&‘tﬂ\éHoo Na+ N N / HN 0 Yl Startlng from
4-[({2{(BEnBlvy3irifthdrabestied-angn 2 joxyel@ptteteas

@u%gf%%ﬁ?_—%ﬁ_b%n _Sflinb é\h LH&'&&J acid & res’t@S
Exanpl e t eps Cand D. M
Q % m 20510 [ MHG: Anal. Calcd. for O
C28H34NJ O6A1. 95 Q C 59.34; H 6.74; N, 7.41.
\ Found C ; 6.62; N, 7.33. Exanple 116 Sodi um
(3R 5R) - 3, <Tolp- 1 sopropyl - 4- (3- met hoxy- benz
yl car banmoyl Y- 2- ( 4- met hoxy- phenvl) -

i m dazol - | - heptanoate -0 HO O HO O Na+ N N HN
"00 \0~ ting from (Benzhydrylidene-am no)-acetic
aci d benz =si-er this conmpound was prepared in a

si rri lar 5 nanner®as described for Exanple 113 (Steps

tartlflg_,from @Z@‘%D @kﬁi%ﬁt&o%ga%@ %\y[ gg'a"jy?thyﬁqa%dlcggﬁ 4m-ethyl] 2-(4-fluoro-3-
trifluofordefhyl-Foangigh5-i<oprob - 1BiAmidezol&-4-tarboRylic Fcid $00 mg, 0. 87 mmol) this compound
was prepared in a manner similar to that described for Example 100. Yield: 186 mg (35%); Low resolution
mass spectroscopy (APCI) m/z 606 [M+H]"; "H NMR (400 MHz, CD3CN) 8 1.45 (d, J=2.20 Hz, 3 H), 1.47
(d, J=2.20 Hz, 3 H), 1.64 (ddd, J=14.16, 11.23, 2.93 Hz, 1 H), 1.75 (d, 1 H), 1.90 (m, 2 H), 2.38 (ddd,
J=17.58, 3.42, 1.71 Hz, 1 H), 2.56 (dd, J=17.33, 4.39 Hz, 1 H), 3.36 (m, 2 H), 3.83 (s, 3 H), 4.18 (m, 3 H), -
450 (m, 3 H), 7.39 (m, 3 H), 7.86 (ddd, J=7.32, 4.88, 1.95 Hz, 1 H), 7.90 (m, 3 H), 8.19 (t, J=6.35 Hz, 1
H).
Example 108
2-(4-Fluoro-3-trifluoromethyl-phenyt)-1-[2-((2R,4R)-4-hyd roxy-6-oxo-tetrahydro-pyran-2-yi)-ethyl]-5-

isopropyl-1H-imidazole-4-carboxylic acid 4-methoxy-benzylamide

0
o@*‘\ o
/ HN o
N N "'OH
CFj
F

Starting from 1—[2—((4R,6R)—6-tert-Butoxycarbonylmethyl-2,2-dimethyl—[1 ,3]dioxan-4-yi)-ethyl]-2-(4-fluoro-3-
trifluoromethyl-phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid (500 mg, 0.87 mmol) this compound
was prepared in a manner similar to that described for Example 100. Yield: 239 mg (47%); Low resolution
mass spectroscopy (APCI) m/z 578 IM+H]"; "H NMR (400 MHz, CD,;CN) § 1.46 (d, J=1.71 Hz, 3 H), 1.48
(d, J=1.71 Hz, 3 H), 1.63 (ddd, J=14.28, 11.35, 2.93 Hz, 1 H), 1.74 (m,1 H), 1.89 (m, 2 H), 2.38 (ddd,
J=17.58, 3.42, 1.71 Hz, 1 H), 3.35 (m,1 H), 3.40 (d, J=3.17 Hz, 1 H), 3.74 (s, 3 H), 4.16 (m, 3 H), 4.40 (d,
J=6.35 Hz, 2 H), 4.49 (m,1 H), 6.84 (m, 2 H), 7.22 (m, 2 H), 7.41 (dd, J=10.25, 8.79 Hz, 1 H), 7.85 (m, 1
H), 7.90 (dd, J=6.84, 2.20 Hz, 1 H), 7.97 (t, J=6.23 Hz, 1 H).



(%]

WD 2005/ 105079 PCT/ US2005/ 012255 107 Exanple 117 O
ONat HOHO /O / ~N N NHO\ / O Sodium
W@ 3R5868078, 5- di hvdr oxy-7-f 5-i sopropyl - 4- ( 4- met PORYSIDEFIA12255
yl car banmoyl ) - 2- (4- met hoxy- pizenyl ) -
I m dazol - 1-yl | -heptanoate Starting from
(Benzhydryl i dene-am no)-acetic acid nethyl ester, this
conmpound was prepared in a simlar 5 nanner as
descri bed for Exanple 113 (Steps B, C and D). M5
(APCl) mz 540 [ M+H] +; Anal. Calcd. for
C29H36N3Nal107/ 1. 30 H2O C, 59.54; H, 6.65; N, 7.18.
ExamplttP® c, 59.60; H, 6.74; N, 7.14. Exanple 118 Sod
2-(2.ADifluoro-phenyl)-5-isopropyl-1-[2-((S)-6-0x0-3,6-dihydro-2H-pyran-2-yl)-ethyl]-1H-imidazole-4-
cardod e 2R bt Aidif (3- chl oro- phenyl) - et hyl car banoyl | - 2- (4
- - -5-i1sopropyl -imidazol -1-ylI -
5-di hydr gxy- hepDanoate 0 O O Na+ HOHO FN NO
A syl uti gr of
Ser -But oxycar bonyl m
1] di oxan-4-yl)-ethyl]-2-(4-fluor
-5-isopr opy -1 Himdazol e-4-carboxylic acid
.59 mmol ), EDCl (170 ng, 0.89 mmol), and 5
drate (140 ng, 0.89 nmol), in
di chl ordget hane (2 m) was stirred at rt for 30
rrinutes 2- (3 Chl or o- phenyl ) - et hyl am ne (102 ny, O 66
added and the resultant m xture was sti

F

S
Starﬁ%ff‘ﬁ“ it 43‘% ?@Htﬁ“ﬁ%ﬁcafﬁ%f'G‘P@Ma%’d%mé’b[ﬂ@idé&xéfdﬂlxh6[@?/'] -2-(2,4-
diflub@chihe ayl)-Pis e Spl-e-irainskoleecariasiyIdtieioas: m@ard4 rhirna @i’ compound was

prep%‘ra’edvxﬁg E-u gﬁglélmllﬁptgtﬂ?att ?ﬁs%ﬁtsjed%tf-?é pl-ghl%o CVKQ@”I'Z? n{g@gﬁ); V& resolution

m bi ca
masaﬁelecltrmq%y (ARGertrz 6%@8@4) 'H NMRt(éQOéYjHarﬁ?@:a@Nhftm fdaﬂﬂd)S Hz, 6 H), 1.59

(ddd, Q—ﬁtzeeH 2V3ak &S HTh@o g4, 3@'3’:@'33}6@31 6H ﬁﬁ@lmeﬁsz (th, 2 H), 2.37 (ddd,
J—173%)€?/ gédf Ja\%eﬁrhé d@ %55'24%42@9 U2 ho TN 1y, .04 (m, 2 1),
4.14 (m, 1 H), 444(m1 H), 4.50 (d, J=6.35 Hz, 2 H), 7.10 (m, 2 H), 7.24 (m, 1 H), 7.32 (m, 4 H), 7.48 (m,
1 H), 7.90 (br t, J=6.10 Hz, 1 H).

Example 110

Sodium; (3R,5R)-7-[4-Benzylcarbamovyl-5-cyclopropyl-2-(4-fluoro-phenyl)-imidazol-1-yl1-3,5-dihydroxy-

heptanoate

: w OH OH
N N A~ CONa

F
Starting from 5-Cyclopropyl-2-(4-fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-
ethyl]-1H-imidazole-4-carboxylic acid benzylamide (1.52 g, 3.18 mmol) the title compound was prepared
in a manner similar to that described for Example 4, step C. Yield: 1.69g (100%); Low resolution mass
spectroscopy (APCI) m/z 496 [M+H]"; Anal. Calcd. For Cy7H,0F1N3Na 05 /1.4H,0: C, 59.75; H, 5.91: N,
7.74. Found: C, 59.75; H, 5.75; N, 7.65.
Example 111
Sodium; (3R,5R)-7-[5-Cyclopropyl-2-(4-fluoro-phenvl)-4-(4-methoxy-benzylcarbamoyl)-imidazol-1-vl]-3,5-

dihydroxy-heptanoate




WO 2005/ 105079 PCT/ US2005/ 012255 108 mi xture was
chilled (ice bath) diluted with water, nmade basic by

wo b@sackdre i on of | M NaCOH, and concentrated uPdEUS2005/012255
reduced pressure to a m ni Mm vol unme. Purification by
col um chr omat ography (C18, CH3CN water, O to 80% (3%
n- propanol )) and lyophilization gave the desired

ct as an off- white powder: Yield 233 ng; M

o LEPON 6 [M+H +; Anal. Calcd. for
N-F(NG I340oH20 5 C 57.30; H, 5.71; N
7.22. Found—=¢€, 57.89; JH, §5 N, 7.17. O O Na+ HO

HON F HN el
(3R 5R) - 7- [2 (4 fl uoro- phenyl) 5 i sopropyl -4-((1S, 2R) -

2- phenyl - cyghgpr opyl car banoyl ) -i m dazol -
1-yll-3, 5- di dr oxv- heptanoate Starting from
1-[2-( (4R, -6-tert-Butoxycarbonyl nmet hyI 2, 2-di net hyl

-[ 1, 3] di oxap-4-yl)-ethyl]-2-(4-fluoro-

Stareﬁg?epcyrh ):3 r@cloé g%agx Iuo1'0 Ehéngl') qﬁf—ﬁ&ﬁ 4&? & %?@&a(/yﬁi’]&x% tQtPe!hgdro -pyran-2-yl)-
ethwje’lgblmld@é@e—ﬂ@prb%ml@4f@@oxy\;@n{m§ (18620, 829 r{\rmj).q]q.tltle compound was
predHéF@ién Sgﬁinﬁlﬁ swﬁl?‘:gto@é@ eszhddd3dledaiple £ sﬂdB@ Yéald: 160.0489%); Low resolution
messPRERIR) HTC P B o el B o lfp: € soesin
5.8 BR7 3R)Foung: £, 6A69; IHI6:78-No ety | ) - 4- (( 1

Exaﬁe,pyerz)nz hydr oxy- 1- hydr oxynet hyl - 2- phenyl - et hyl car bam)y

| imidazol-1-vi]-3,5-

[2 (4R 6R) 6-tert-But oxycar bonyl net hyl - 2, 2- di net hyl
@1—\3 xam4-yl)-ethyl]-2-(4-fluoro-
en %pr apyled H i m dazol e-4-carboxylic acid,
this co spep Qain a simlar fashion as
descri bég Nor %rog MS (APCl) nmiz 558 [M+H] +; 1

H NMR (400 MHz, I\/bt hanol D4) S ppm1.26 (d, J =7.1
Hz, 3H) 35(d, J=7.1 Hz, 3H), 1.40 (dt,partially
obscur =9.4, 4.9 Hz, 1 H, 0 1.51 (dt, J =
13.9, 8T H, 1 H, 1.62 (m 1 H, 1.73 (m 1 H, 2. 16
(dd, J =F15.1, 7.3 Hz, 1 H), 2.22 (dd, J = WO

Star@ il 6898 rRGT L USRS KERAR B-12-((2R, 4R)-4-hydroxy-6-oxo-tetrahydro-pyran-2-yl)-
ethyl]-1H-imidazole-4-carboxylic acid benzyl-methyl-amide (288 mg, 0.58 mmol) the title compound was
prepared in @ manner similar to that described for Example 4, step C. Yield: 305 mg (97%); Low
resolution mass spectroscopy (APCI) m/z 510 [M+H]"; Anal. Calcd. For CpsHa1F1N3sNa;O5/1.9H,0: C,
50.44; H, 6.20; N, 7.43. Found: C, 59.43; H, 5.93; N, 7.39.

Example 113

Sodium; (3R,5R)-7-[4-benzylcarbamoyl-2-(4-chloro-phenyl)-5-isopropyl-imidazol-1-yl]-3,5-dihydroxy-

heptanoate




109 14.9, 5.4 Hz, 1 H), 3.30 (septet, partially
obscured, J =7.1 Hz, 1 H, 3.50 (dd, J = 11.0, 5.6
woi2z005403dy9 3. 6 m 2H), 3.93 (m 2H), 4.13 (nPCRB$2005/012255

. 66
4.93 (d, J =4.2 H, 1 H,10412 (m 1 H, 7.19 (m
4H), 7.34 (m 2H), 7.56 (m 2H). Exanple 121 F NP
NN, OH OOHd O Nat+ 5 Sodium
(3R 5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl-4-((R)-2-ph
g&yl propyl car banmoyl ) -i m dazol - 1-yl | - 3, 5-
i hydr oxy- hept angate Starting from
(4RH6)R) -t‘é{ But oxycar bonyl net hyl - 2, 2- di net hyl
= 4-yl) - e{\l?}yl] 2-(4-fluoro-
) =1 sopropyl -1 Him dazol e-4-carboxylic acid,
t hi sncopound was prepared in a simlar fashion as
descrbed for Exanple 118. M5 (APCI) nlz 526 [ MtH| +;
Anﬁhﬁ:. for C29H35F1IN3NalGs/ 1. 70 H2O C, O
0.24; "H, 6.69; N, 7.27. Found: C, 60.00; H, 6.38; N,
15. Exanple 122 F NHNOH OOH ~ HOO Cd O Na+
g)o(ll um (3R, 5R)-7-[442-(4-chl oro-phenyl)-1-hyd
yrret hyI et hyI car bam)yl | -2- (4-fl uoro-phenyl)-5-
: 2 @str di hydr oxy- hept anoate 5

Con%n%ﬁtb'eﬁ‘z% Flén%% |m|ne (51 g, 273 mmol, Aldrich Chemical Co) gl cme meth Iester
xycar

hydrjét:ligrgle(g%%gqgﬁg H‘”}ﬂ' )‘\Icgltcﬁgp?mgal(C&)_)fap%@praoro%ethane 340 mI) in 500 ml round
bottgrh éagK und&-argopatrogypherk. $irietindbaze 72 hdurs airrh ®eyrlovat satidsthy vacuum filtration,

washlﬂg%tﬁg%%ﬂ%r @%c&fa@f&? fglgt'dwg ? R%%P%IloWoulqu@% %ﬂspressure Diluted oll
with gipthy! etprgy| (239 mb, d\fasbg@}q@g@m pets deaty/en sesim-putfate, f(ijered and concentrated
to a pale 98llowtdyrup. Brddudiprebipitdies Undema@cuum dpiag B9jieldb4.6g die ydllow prismatic

crys%‘és?@@o(grémw;?%/ m2RP /% R HRA992 533 3om 313 (o, B¥3 18, 21y, 7.17

(m, 2RR7 BRY 5T{p2B6H)A7.66 (lor2b).phenyl ) - 5-i sopropyl -4-((S) - 1- ne

Steb@/l - 3- phenyl - propyl car banoyl ) -i m dazol - | -

2- (4yéhloro benzovlg%né)oi( Xwe#)vl 3t c?xoopentanom acid methyl ester

To a 3-neck round bottom flask (equipped with overhead stirrer, N, line and thermocouple) charged with
potassium tert-butoxide (124 ml,1.0 M in THF, Aldrich Chemical Co.) at —30C was added

(Benzhydrylidene-amino)-acetic acid methyl ester (21 g, 82.9 mmol) The reaction mixture was stirred at —

30C for 30 minutes under nitrogen positive pressure, then isobutyryl chloride (9.9 g, 91.2 mmol in 20 ml
THF) was added via pressure equalizing addition funnel, dropwise, over 30 minutes. The reaction was
stirred another 1 hour at the cold temperature than quenched with HCI (65 ml, 3.0 M). The precipitated
yellow slurry was stirred 15 minutes, then concentrated under reduced pressure to a minimum volume.
The residue was diluted with water (30 ml) and this mixture washed twice with diethyl ether (150 mi). The
aqueous phase was returned to the 3-neck reaction flask, cooled to 2C and made basic (pH 9) by slow
addition of neat sodium bicarbonate. Added ethyl acetate (150 ml), equilibrated mixture to 2C with stirring,
then added 4-Chlorobenzoyl chloride (15.4 g, 87.1 mmol in 5 ml THF) via pressure equillizing funnel to
maintain temperature below 5C. After 40 minutes stirring, warmed mixture to rt and transferred to a
separation funnel. Removed aqueous phase and discarded. Washed organic phase with water, brine,
dried over sodium sulfate, filtered and concentrated to a yellow powder. Purification by flash
chromatography (SiO,, 15%-60% ethyl acetate in hexanes) yielded 12.05 g fluffy white powder as desire
product. MS (APC!) m/z 298 [M+H]"; '"H NMR (400 MHz, CDCl3) & ppm 1.14 (d, J = 6.8 Hz, 3H), 1.24 (d, J
= 7.1 Hz, 3H), 3.13 (septet, J = 6.8 Hz, 1H), 3.83 (s, 3H), 5.58 (d, J=6.8 Hz, 1H), 7.42 (m, 2H), 7.78 (m,
2H), 8.01 (m, partially exchanged H).



5F NNOH NOOHO ONat+ Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

wo pds3psdroxan- 4-yl ) -ethyl ]-2-(4-fl uoro- PCT/US2005/012255
phenyl ) -5-isopropyl -1 H i m@azol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as O
described for Exanple 118. M5 (APCI) nfz 540 [M+H +;, 1

H NVR (400 MHz, Methanol-D4 S ppm1.15 (d, J = 6.6

Hz, 3H), 1.39 (t, J = 4.9 Hz, 1 H, 1.43 (dd, J = 6.8,

20Hz, 6H), 1.51 (dt, J = 13.9, 8.2 Hz, 1 H), 1.63
| H, 1.75 (m 3H), 2.16 (dd, J = 15.2, 7.3 Hz, 1

Stew 2.22 (dd, J =14.9, 5.1 Hz, | H), 2.60 (m 2H),
N(138§9v|éeﬁmﬁcﬁ/t3mbtm| Foo-tiity)-4ctidro-bdnAmidem | H), 3.93

To afr%liloln;%f’fg(ﬁ (%hljﬂr(g g byl%rmég !'A?-mefhﬁlé%oxogealx §0|E%C|d %ﬁmlﬁsteNHZ 0g,40.3

mmol inN- I\/Ietmtlpmqh@nong (0 b wassedtied fpnzylamine (4. 8 g, 44.3 mmol) and a catalytic amount
of p(T%Be&%erohc{a%rd( ’ﬁﬁé‘ &M@Fé}n&f&ﬂw And%eht%d &&16‘0'0&@.@11&?56 eh booled and

poug R P POIR) 102 1 Gt NS P S B AR yi3e gyt acetate (150 ).
The BF)anic-phazetwaBintaskgadeich aitly Bt Gl pblutdn2orde mith bathrajed s8fidin dicarbonate
soluﬁ(gh %néc%l V)Ifh%‘i‘ Hé/ ld}Iecj’ZO\/eflscfoJldﬂngﬁfétePMt%F@ﬂla}w éor{cérg’cf%\rt&pc)f Ian Lef-white powder. The

azol e-4-carboxylic acid, this conpound
F’OWB?ré/]{?érdéﬁd Pyermighd nrepuim ¢vea gt 4 fa§ staylegusl be@@ 9 efrdes'fed product and

esteEXAPQI) &/Z1378 (B ( APCl ) mz 530 [MrHI +; 1 H NMR (400
Ste , Methanol-D4) S ppm 1.39 (d, J = 7.1, Hz, 3H),

40(d J 71 Hz 3H) 1.42 (t, partiall
Sodiyps (BR:ER)-7-[4-b : oyl - enyl)ef |soo -ignidagol-1-y]-35-dihydroxy-

hgtblaoatelH)' 162(m 1H) 1.74 (m 1 H, 2.16 (dd, J =

To azsoglibrz ?f l\i3 1Fgén§%%a%moy5%§e&1g!%@% buté/é-él %\mrcg béhzg%gie &%‘5% 26.7 mmol) in n-
hepadpe (89, nlew@; addpd {4R,68) %Z-A@H)) etrggggz c(lrmathyl [W]dloyrgcgyll pRetic acid tert-
buty%’&er (Wb 2000l P M nBSHaAdYSABHd SRy, 83 Jn]noﬂ) a]aa a(cdtd@’tlc amount of p-
toluef_rifsulf%ml bld G&Q%ﬁ g%ean E‘%&irk %@o}_giléd Tltlg%_qgane cquienssr lB'oge(nd;as line and
heatgd stlr‘ﬂngﬁn ixtyre to r¢ﬂ)1x overiight 7Caed(npixtuigHf rt amd chLCQHtIEWd(LWﬂer reduced pressure
toa gl‘]‘)ry. DrReBIR BixikAdin %thyl acetate (100 ml), washed with saturated sodium bicarbonate
solution (2 x 100 ml), water (3 x 100 ml), brine, dried over sodium sulfate, filtered and concentrated to a

red-orange glass. Purified by flash chromatography (SiO,, 10%-50% ethy! acetate in hexanes) to recover
4.8 g yellow glass as the protected imidazole amide. Dissolved glass in dichloromethane 25%
trifluoroacetic acid (30 ml) and stirred at rt for 1.6 hours, then quenched and made basic with 1 M NaOH
solution (pH 11). Concentrated product mixture to a minimum volume and purified by reverse phase
(hemi-spherical C18, 100- 80% water/3% n-propanol in acetonitrile) and lyophilized to recover 1.92 g off-
white powder as desired product. MS (APCI) m/z 514 [M+H]"; Anal. Calcd. for Cp7H31CliN3NasO5/1.0 H,0:
C, 58.53; H, 6.00; N, 7.58. Found: C, 58.49; H, 6.17; N, 7.40.

Example 114

Sodium; (3R.5R)-7-[2-(4-chloro-phenyl)-5-isopropyl-4-(3-methoxy-benzylcarbamovyl)-imidazol-1-yl1-3,5-

dihydroxy-heptanoate




NHOHNOH G OO ONa+ Sodium
(3R, 5R)-7-f2-(4-fl uoro-phenyl)-4-((1
WE2aS)ed7Nhydr oxy- 1- met hoxynet hyl - 2- phenyl - et hyPCBRUBEN®§12255
l)- 5 106
5-isopropyl -i m dazol -1-yl | -3, 5-di hvdr oxy- hept anoat e
Starting from
1-[2-( (4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di et hyl
-[1, 3] di oxan-4-y|)-ethyl]-2-(4-fluoro-
phenyl ) - 5- P P%pyl -1 Him dazol e-4-carboxylic acid,
this co upd was prepared in a simlar fashion as

desch or Exanple 118 M5 (APCl) mz 572 [MtH +; 1
H NVR ( MHz, Methanol-D4) S ppm 1.30 (d, J = 6.8
Hz, 3H),/1.38 (d, J = 6.8 Hz, 3H), 1.43 (dt, J = 13.9,
C 7 8\ Hz, , 1.53 (dt, J =13.9, 08.1Hz, 1H),
15 H, 76 (m 1 H, 2.18 (dd, J = 15.1, 7.3
Hz, 1 .24 (Bd, J = 15.1, 5.4 Hz, 1 H), 3.28 (m
4H), 3. (\“ste , partially obscured J =6.8 H, 1
H),3533(d 9.5, 6.6 Hz, 1 H), 368(m1|—|)

Starﬂng}%rﬂrﬂb@c(ﬂmo t2hRqylathirbd-4{nmathyk34lko-pehtatdic(dcid, melhyreder@his compound was

mac&} %is@m%rg%(leﬂas%scr‘ésé’% Q%a Fgﬂe RN s?feif"'zo ari @')rgs APCIEn}]éz 544 [M+H]"
Analy Cgigd. (fpR CaghigyCliNeNanRel1 5126: G @al Id 06; N, 7.16. Found: C, 57.22; H, 5.88; N,
7.01( 3R, 5R) - 7-{ 2- (4-f | uor o- phenyl ) - 5-i sopropyl - 4- [ 2- (4- net
Exag]%}éey”ghenyl ) - et hyl carbanoyl | -i m dazol -1- y}-3,

vdr oxy hept anoate Starting from
RN £3-[A4Re pIRMO i Jtigopiapslr hdrpetheyphenyp-ipidagoliy g |5-dihydroxy-

hetaB ]dloxan 4y|) et hyl ] - 2- (4f|uoro-
pﬁenyl) 5-isopropyl -1 Himdazol e-4-carboxylic acid,
{—bl s conmpound was prepared in a simlar fashion as
|be8fm anple 118. M5 (APCl) mz 542 [ MtH +; 1
hanol -D4) b ppm1.40 (d, 0J = 7.1
Hz, .14 (m partially obscured, 1 H), 1.51 (dt,
J =Ni319, 8.1 H, 1 H, 1.64(m 1H, 1.73(m 1 H),
2.16 [(dd, J:151, 7.3 Hz, 1 H, 2.22 (dd, J = 14.9,
5. HN 1H), 2.72 (t, J:7.3 Hz, 2H), 3.36 (septet,
@Eﬁlally obscured, J = 6.8 Hz, 1 H), 3.43 (t, J =7.4
2H), 3.66 (m 4H) 391(m partially obscured, 1
Startig, fronB(ngzt‘(ydrdlldege-ﬂmm) FoetiGadd benzyl pstel) thisgormgoynd ags pr]ap&red in a similar

mankér-ab.deddkibéd foPExdantple 118 (Bleps B; d and D) M%l'd)\Pcﬁmlz £10[M2H Anal. Calcd. for
0 Bé

corslbasstob o R by AT S STy

Examnﬁ,emsﬁhyl 2- (4-net hyl sulfanyl phenyl)

Starting from (Benzhydrylidene-amino)-acetic acid benzy! ester, this compound was prepared in a similar
manner as described for Example 113 (Steps B, C and D). MS (APCI) m/z 540 [M+H]"; Anal. Calcd. for
CuoHigNsNa 0+/1.35 H,0: C, 59.45; H, 6.66; N, 7.17. Found: C, 59.37; H, 6.72; N, 7.16.



[fHO s O Na+ Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
wo pds3psdroxan- 4-yl ) -ethyl ]-2-(4-fl uoro- PCT/US2005/012255
phenyl ) -5-isopropyl -1 H i m@azol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as
descri bed for Exanple 118. M (APCI) mz 604 [MrH +; 1
H NVR (400 MHz, Methanol-D4) S ppm 1.25 (dd, J = 6.8,

4.9 Hz, 3H), 1.36 (dd, J = 7.1, 2.7 Hz, 3H), 1.41 (m
1H, 1.5 (m 1 H, 1.62 (m >1H, 1.74 (m 1 H),
2.16 (ddd, J = 15.1, 7.5, 1.6 Hz, 1 H), 2.22 (ddd, J =
Exaywplel175 4 2.1 Hz, 1 H), 2.35 (d, J = 2.9 Hz, 3H),
3.29 (m partially obscured I H, 3.52 (dd, J = 11.1,
5.5 Hz, O. "Na3. 60 (dd, J = 11.5, 4.2 Hz, 0.33H),
3. 68 (ddyo tially obscured, =11.2, 6.6 Hz, 0.66H),
365(%oscured 1H, 3.77 (dd, J = 11.5, 5.9 Hz,
0.33H),"387-4.01 (m 2H), 4.07-4.21 (m 2H), 4.91 (d,

1
L, 1 H, 7.12 (m 2H), 7.19 (m 2H), 7.28

J = 3.7
/Ot@ggyw 7,55 (m 2H). Exanple 128 Sodium
(3R - -(4-fluoro-phenyl)-5-isopropyl-4-((S)-2-ph

I car banDyI )-imdazol -1-yl I -3, 5-
abe F NHNNOH OOH O O Nat
\
Sodiln{:(3R ERER SRIR)Vd®XY- & §-is &

|m|da£o]rﬂ£\’/]]QE5’(§@d%Te4 yI) et hy'] 2 (4 f1uoro-
zol e-4-carboxylic

Starf) ing féc}/na: Sa{yﬁgf § aﬁp@b a?eépa aﬁn% m&thglI CECT éPISF qﬂuaq]wa%prepared in a similar
marthesasrdebaited tor ERi DR BOG&Dbs 82C aMBD|. ARGAPCHINZz 5BGM+H)"; Anal. Calcd. for
0

ngrgg'\ﬁl“k%b /150 ?NB égiélglg'\%i'éh HQ%@&G Q4)5% ?@prg]a%z@ 744,
Exam'eg11881m 1H) 1.61 (m 1 H), 172(m 1H, 216
Sod(Uel3RBRE7-11[28 3-cHlod-grienyi)lethfcart@ndgl-¢-geuodo-phehf)--jsobroyl-imidazol-1-yll-
3 5-5Hvdr 'F\'Lta a (sextet, J =7.1 Hz, 1 H), 3.28-3.50

(m 1H, 3399 (m 1H), 3.97 (dd, J

enyl - pi-epy

2

10. 9, 5.3 Hz 1 H, 4.12 (ddd, J = 14.8, 11.1, 5.1 Hz,
1H, 7.06- 7.25 (m 7H), 7.50 (m 2H), 7.63 (t, J =
6.0 Hz, partially exchanged am de H). Exanple 129
Sodi um

(3R, 5R)-7-[2-(4-fl uoro-phenyl)-5-isopropyl -4-(2-pyridi
n-4-yl -ethylc yl)-imdazol -1-yll-3,5-

di hydr oxy- anoat e WO 2005/ 105079 PCT/ US2005/ 012255
113 F M

Cl

A solution of 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid (300 mg, 0.59 mmol), EDCI (170 mg, 0.89 mmol), and
HOBt-monohydrate (140 mg, 0.89 mmol), in dichloromethane (2 ml) was stirred at rt for 30 minutes. 2-(3-
Chloro-phenyl)-ethylamine (102 mg, 0.66 mmol) was added and the resultant mixture was stirred
overnight. The reaction mixture was concentrated under reduced pressure, and the residue was
partitioned between ethyl acetate and water. The organic layer was separated, washed with saturated
sodium bicarbonate and brine, dried (Na,SO,), filtered and concentrated to a yellow glass. The crude

glass was dissolved in a 30% trifluoroacetic acid/CH,Cl, solution (4 ml) and stirred 1 hour. The reaction



O OH Nf O ONat Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
wo pds3psdroxan- 4-yl ) -ethyl ]-2-(4-fl uoro- PCT/US2005/012255

phenyl ) -5-isopropyl -1 H i m@azol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as
descri bed for Exanple 118. M5 (APCI) niz 513 [ MtH| +;
Anal . Calcd. for C27H32F1N4NalCb/ 1.6 H20: , 57.56; H,
6.30; N, 9.94. Found: C, 57.49; H 6.00; N, 9.84, 5
Exanple 130 Sodi um (SR

5R) - 7-f 2- §4 fl uoro g en % 5-isopropyl -4-f2-(4-sul fa

AL

mlxgﬂre \ﬁ@ﬁeﬁvlp ('%E’(W Syt ter, pRdeRRSIC- bytheyqddltlo of 1 M NaOH and
coneéhtr‘é‘tedIuhyel‘lrmuyed‘lmpieﬂmabemﬁmum valufel  PINifCktiodd by CelNah chi@matography

C1%»_€113%h?\5(%_{5rn %?;J %(9)13% n grotpancz1 I%/)orphllizatlon Pg:}:fwe the deC?Jred prﬁg}rct as an off-
whlte[pgwgerd‘(lgljggﬁ zp_gyMS_ (@f’ﬁpm/z 6([M+H] Lﬁﬂab_Ca cd. for CagHssCliF1N3Na,05/1.0 H,0:
C, Frteenm| 5.7 BN, 3.oRrFpNd: Cl5Hsd;IH, @B all e-1- car boxyl i ¢ acid,

this conmpound was prepared inasimlar fashion as )

descri bed qu+§kanple 118. M5 (APCl) +m z 591 [ M+H] +;

1H NWVR (@ Met hanol -D4) S ppm 1.40 (d, J = 7.1

Hz, 3 1340 (d, = 7.1 Hz, 3H), 1.41 (m pa rtially
obscur@8~1 H), 151(dt, J =13.8, 8.1 Hz, 1 H), 1.62
(m 1 1.74 (m 1 H, 2.16 (dd, J = 15.0, 7.3 Hz, 1

J =15.0, 5.4 Hz, 1 H, 2.88 (t, J =
3.36 (septet, J =7.1 Hz, I H, 3.51 (t,

66 (m 1 H, 3.91 (m 1 H, 3.98
9, 5,0 Hz, 1 H), 4.13 (apparent
5.1 Hz, 1 H), 7.17 (apparent t, J
7.34 (d, J = 8.3 Hz, 2H), 7.53 (m
ent d, J = 8.3 Hz, ZFD Exanpl e 131

lﬂ&%&ﬁﬁi@ﬂﬁﬂxyﬁmgaﬁs dlhydroxy heptanoate WD 2005/ 105079

Statihg rdiS2 PR HAR BRRE fert-BulskycdrbdNyInStiW-EAdinfetHpl 1 @ didxarlily)-ethyl]-2-(4-fluoro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as
described for Example 118. MS (APCI) m/z 524 [M+H]"; Anal. Calcd. for CygHasF1NsNa O5/1.2 H,0: C,

61.41; H, 6.29; N, 7.41. Found: C, 61.20; H, 5.92; N, 7.44.

F
N=
HO H N OH
N S OH
= B 0] o
\ V% HO/
ONa*

Example 120

Sodium; (3R,5R)-7-[2-(4-fluoro-phenvyi)-4-((1R,2R}-2-hydroxy-1-hydroxymethyl-2-phenyl-ethylcarbamoyl)-
5-isopropyl-imidazol-1-yI]-3,5-dihydroxy-heptanoate

Starting from 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as

described for Example 118. MS (APCI) m/z 558 [M+H]"; TH NMR (400 MHz, Methanol-D4)
& ppm 1.26 (d, J= 7.1 Hz, 3H), 1.35(d, J = 7.1 Hz, 3H), 1.40 (dt,partially obscured, J = 9.4, 4.9 Hz, 1H),
1.51 (dt, J=13.9, 8.1 Hz, 1H), 1.62 (m, 1H), 1.73 (m, 1H), 2.16 (dd, J =15.1, 7.3 Hz, 1H), 2.22 (dd, J =



O Na+ Starting from

1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
wo pds3psdroxan- 4-yl ) -ethyl ]-2-(4-fl uoro- PCT/US2005/012255

phenyl ) -5-isopropyl -1 H i m@azol e-4-carboxylic acid,

this conmpound was prepared in a simlar fashion as

descri bed for Exanple 118. M5 (APCI) niz 555 [ MtH| +;

Anal . Calcd. for C29H34F1N4ANal(C6/ 2.8 H2O C, 55.55;

H 6.37; N, 8.94. Found: C, 55.20; H 6.29; N, 8,77. 5

Exanpl e 132 Sodium (3R

5R)-7-f2-§4 fluoro- hen %H i SQpro yI %2 (E)yrl - 3-
14'%5'-46"1'3{'1\1/1'”3 pgéw@t)pa ﬁ)il f releVI 11 H) 35 (dd, V=11, 0 56Hz 1H), 3.66 (
m, 2H)hy.els @x 2Hh epiBamo2iie4 B3 (dNJ N 4¢ rﬁﬂmpmz (mE1HD,_ Nag-(m, 4H), 7.34 (m, 2H),

ng from
*"Z (4R, 6R) - 6-tert - But oxycar bonyl et hyl - 2, 2- di net hyl
Exa"{ e ¥1di oxan- 4-yl ) -et hyl ] - 2- (4-f | uor o-
phenyl ) -5-isopropyl -1 H i m dazol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as Q
descri be r Exanple 118. M5 (APCI) m z 513 [ MtH] +;

Anal . Cal®d? for C27H32F1N4ANal(Cs/ 1.0 H2O C, 58.69;
H, 6.20n=0, 10.14. Found: C, 58.46; H, 6.28; N, 10.00.
anfl Soghrum (3R
) 7- ot phenyl ) - 4-f 2- (4-f1 uoro- phenyl) - et hy
@ arbam)\/l | -5-1 opr(ppyl -im dazol -1-yl ?- 3, 5-di hyd
Y
oxV- hept anoat e NHNOH OCHO F O Nat

mayl-imidazol-1-yl]-3,5-
|0 | Iy 1

m&m@@m 4 yI) ethyl] 2 (4 quoro-

Starﬁklfm ) Ié((lu@ @lﬁf @{%)/tLBulox%drtFanil%myﬁz ﬁdfﬁ%’ft@@[)i)ékdl&aﬁ-ﬁ'ygaethyl] -2-(4-fluoro-
oun ar ed simlar fas

hi s
pheep@s%lls?qg {llgllmlgizg}.?pﬁf rhopglic qgg @ I55“)°°L|‘ﬂd2"’a§§f?pf’rl9ﬁillq] g similar fashion as
desdkivadl for Egdnale 180 MSWEP20) 057 465 078)" OB, 0SR0.G67 Ci2a58:Na1081.70 H,0: C,

eoﬁﬁ%@f%@%#@ﬁé@o"%b@g 6§e 1\59/1354 H 6.01; N, 7.39.

Exanple 134 F

Example 122

o,

O Na*
Sodlum (3R,5R)-7-[4-[2-(4-chloro-phenyl)-1-hydroxymethyl-ethylcarbamoyl]-2-(4-fluoro-phenyl)-5-

isopropyl-imidazol-1-yl]-3,5-dinydroxy-heptanoate

Starting from 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-flucro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as
described for Example 118. MS (APCI) m/z 576 [M+H]"; Anal. Calcd. for CogH34CliF1NaNa;Og/1.34 H,O:
C, 55.98; H, 5.94; N, 6.75. Found: C, 55.59; H, 5.94; N, 6.68.



NP onb O Na+ Sodium (3R
5R)-7-[2-(4-fl uoro-phenyl)-5-isopropyl-4-(1-nethyl-3-p
wheowgliepropyl car banoyl ) -i m dazol - 1-vl | - PCT/US2005/012255
3, 5-di hvdr oxv- hept anoate 518tarting from
1-[2-((4R 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
-[ 1, 3] di oxan-4-yl)-ethyl]-2-(4-fluoro-
phenyl ) -5-isopropyl -1 H i m dazol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as
described for Exanple 118. M5 (APCl) mlz 540 [ M+H] +;
Ex 1 Cal cd. for C30H37Fj N3NalCb/1.85 H2G C, 60.56;
ﬂ!P %N?OG Found: C, 60.43; H 6.97; N, 7.00. O
o ! 56D o OH--(( 6 )-1 -wridth@-NaRenyiSmab vicatbamoyl)-imidazol-1-

yil- é §8|hvdroxv~heptanoate

5R) - 7-14-((S)-1-benzyl - 2- hydr oxy- et hyl car banoyl ) - 2- (4-
fl uoro-phenyl)-5-isopropyl -i m dazol -1- vl 1-3 , 5-d i
h vd roxy-h e pta n o ate Starting from ~
1-[2-((4R 6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2- di net hyl
-[1, 3] di oxan-4-yl)-ethyl]-2-(4-fluoro- 5
phenyl ) -5-isop | -1 Himdazol e-4-carboxylic acid,
this conmpound W prepared in a simlar fashion as
descri bed for anple 118. M5 (APCl) mz 542 [MtH +;, 1
HNI\/R(49|O p Met hanol -D4) 8 ppm 1.32 (d, J =7.1

J . oW 1 Hz, 3H), 1.40 (m partially
olsc , 1 51\(dtPHJ = 13.9, 8.2 Hz, 1 H)
761 ( 1ﬂ) (m<1 1, 2.16 (dd, J = .3

m (dd, 1,07
Hz, 1 H), 2.22 (dd, J = 1, 5.1 Hz, 1 H), 278(dd,
J = 13.7, 76Hz 1l—|),208$a*(dd,J:134 6.8 Hz, 1
H, 3.33 (septet, J = 7.1 Hz, | H, 3.51 (d, J =49

Starjl__i%gj ffc?nl;%%[%%ﬁg,:(igls-G-Lﬂr?-Buiqx;%ér?%\dlgnz \tj"&/lg 34 n'?thyhﬁ é}]qlﬁén:ﬂ wL)Dethyl] -2-(4-fluoro-

phe4yl)151|s()prpp3£|_ -1 HimidazblelBcdrgxylic dd)d, this.cbBpdumd viEsprepadredtn § Bimilar fashion as
21 | e 136 Sodi um

cesgiRpi 7 £SO 1BISIABRL Y FAEM S5 YR (400 . teihamchy pom 1.15 o

J = 6. pliingH) 4.80 hyd <ap banty) 1.43 @iddaz6B- 26 Hy 63151 (dt, J = 13.9, 8.2 Hz, 1H),

AL A9BE A0 - Y0 DO0RL BB . 4 14,511 . 200 20,

3.39 (septet, J =7.1 Hz, 1H), 3.66 (m, 1H ), 3.93 (m, 3H), 4.14 (ddd, J = 14.7, 11.1, 5.3 Hz, 1H), 7.01-7.23

(m, 7H), 7.55 (m, 2H).

Example 124

o,

O'Na*
Sodlum (3R,5R)-7-{2-(4-fluoro-phenvyi)-4-[2-(3-fluoro-phenyl)-ethylcarbamoyli-5-isopropyl-imidazol-1-y}-

3,5-dihydroxy-heptanoate
Starting from 1-[2-((4R, 6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1, 3]dioxan-4-yl)-ethyl]-2-(4-fluoro-

phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as

described for Example 118 MS (APCI) m/z 530 [M+H]"; TH NMR (400 MHz, Methanol-D4) & ppm 1.39 (d,
J=7.1, Hz, 3H), 1.40 (d, J = 7.1, Hz, 3H), 1.42 (t, partially obscured, J = 4.9 Hz, 1H), 1.51 (dt, J = 13.9,
8.3 Hz, 1H), 1.62 (m, 1H), 1.74 (m, 1H), 2.16 (dd, J = 15.1, 7.3 Hz, 1H), 2.22 (dd, J = 15.1, 5.4 Hz, 1H),

2.81 (t, J = 7.3 Hz, 2H), 3.35 (septet, J = 6.8 Hz, 1H), 3.48 (t, J = 7.3 Hz, 2H), 3.66 (m, 1H), 3.93 (m, 2H),



/0 ONa Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

wo pds3psdroxan- 4-yl ) -ethyl ]-2-(4-fl uoro- PCT/US2005/012255
phenyl ) -5-isopropyl -1 H i nmWdazol e-4-carboxylic acid,
this conmpound was prepared in a simlar fashion as
descri bed for Exanple 118. M5 (APCI) niz 542 [ MtH| +;
1H NWVR (400 MHz, Methanol-D4) S ppm1.39 (d, 5J =7.1
Hz, 3H), 1.39 (d, J =7.1 Hz, 3H), 1.40 (m partially
obscured I H), 1.51 (dt, J:140 8.2 Hz,

41%@1&91 M "L&ézl b0, i er?@%% s_slsl t<£')J 82§|:]1%)|—(12dgH)7é 9(11(31 ’10? 18 Hz, 1H), 7.00

(d, &apparrentH), 31&72306 ), 7.2Hy.57 B0, 35 (septet, J = 7.1 Hz,

Exagnpwms 46 (dd, J = 8.1, 6.8 Hz, 2H), 3.64 (s, 3H),
(m 1 H, 3.91 (m 1 H, 3.97 (dd, J = 11.0, 5.4

Hz 1H), 4.2 (ddd, J = 14.6, 11.0, 4.9 Hz, 1 H),

6. 65 (ddd, =8.3, 2.7, 1.0 Hz, 1 H, 6.74 (m 2H),
7.09 (m , 7.16 (m 2H), 7.51 (m 2H). O Exanple
137 Sodlu (3R

yl @xycar bonyl am no- 2- (4-f | uor o- phenyl ) - 5-
|sr = m Ol 51- VI 1- 3, 5- di hydr oxy- hept anoat e

s9di ym Sajt~F NJ)\IONa+ NHOHOH0 5 Step A (4R

)9(6 f2-[ 4- benz '

|soroyl-|mdazCU11a-1 VIl-ethVl}-2,2- dinethyl-

Sod ] .\ |_." | 1 ar {71 -IME e -2

5- |s&ﬁd)mvt-m0dazolf-1 -yl]-3, 5 dlhvdroxv-heptanoate

Sta mgﬁi&? -&Z’LgLRg &@ tef’t)eéu'iox éﬁnﬁyﬂglﬂ%fepﬁay hﬂ%‘itﬂlyh 3¥dlc§<a94nﬁ-tenxl] 2-(4-fluoro-

phepyl @FW’W@WSH ’)"'d@‘)fesdo‘ﬁ*%yuc-af'dl-ﬂ"lsrﬁpﬁl‘ﬂ@md wes EPBEL 1 @ gimilar fashion as
1 f

ces b 1t Bl 110 PRAF Rk oA nﬁrHi*?M%QﬁOQﬁvﬁkB?&sﬁ 994

3 ppro 1.38 (@ JF, 6.9 Hiz, rﬁ'ﬂhﬂe’iﬁ)(d +f06.B biaet)b{43 (dt et=hi3.9, 4@rHZnéH) 1.63 (dt, J=13.9,

8.1 2. 121) Mle4 ( ]@n 6H)g1|z8(r2 mo)lmitﬁs()jd Jﬂwmemnz 9R), BIAYAY, 9 W8S, 5.4 Hz, 1H),
or rs

refl n c
s B S B P e CEBLEN o BB Soc et s
1H)V3339 Adtied 28hd. tShen1)hé 26 G@G/Fl @@ 5, #t8iiz 1M g.90 &, UrrdetiHz, 1H), 7.12-7.25
(. 50 784 §R¥Sen TG AR b 7B ks, v evapor at ed 1o

%lvea brown oil, which"was purified by flash 5
Exappiect®8t ogr aphy (silica gel, 60%ethyl acetate in
Sodingx €&ﬁ€5R)dF{adﬂ-ﬂtnnm-elhamyll)-aféopltoﬁvl{#[Wdeeth@xv?@weﬂvIf aBadeaetnjoyil-imidazol-1-

-SalBAVBLABEr, o7 0 Ozt L7 e

Sta r%w-WGW@g)oxgagqoeﬂmetpylﬂgz digne | -[1 Q]d@gan-4-yl) ethyl]-2-(4-fluoro-

phed!)ESisdbrdidi-1 H-in8hzoR- 41&ft2)xﬁﬁ,a0|6 tBi'é-c&mE&nd ﬁtag prePared in a similar fashion as
4- Fl uor o- hen l)-1-[2- hydr oxy- 6- oxo-t et rahyd

descrie %gsaf ¥Rl 115, WBHAP) B @%w | HNVIR Y490 ddtiz0 MethangHDA) & ppm 1.40 (d

J = 7.C AL eMY] ©1 8@, a8 BpbcuRsit €M), 1.51 (dt, J = 13.9, 8.1 Hz, 1H), 1.64 (m, 1H), 1.73 (m,

1H), 2.16 (dd, J = 15.1, 7.3 Hz, 1H), 2.22 (dd, J = 14.9, 5.1 Hz, 1H), 2.72 (t, J = 7.3 Hz, 2H), 3.36 (septet,

partially obscured, J = 6.8 Hz, 1H), 3.43 (t, J = 7.4 Hz, 2H), 3.66 (m, 4H), 3.91 (m, partially obscured, 1H),

3.98 (dd, J =10.7, 5.1 Hz, 1H), 4.13 (ddd, J = 16.1, 11.5, 5.1 Hz, 1H), 6.75 (m, 2H), 7.1 (m, 2H), 7.17 (m,

2H), 7.52 (m, 2H).

Example 127

Sodium; (3R,5R)-7-{2-(4-fluoro-pheny)-4-[(8)-2-hydroxy-1-hydroxymethvi-2-(4-methylsulfanyl-phenyl)-

ethylcarbamoyf]-5-isopropvyl-imidazol-1-yl}-3,5-

dihydroxy-heptanoate




v

To a solution of
(4R, 6R) - (6-{2-[ 4- benyl oxycar bonyl am no- 2- (4-f | uor o- phe
wWmopABsoTSopr opyl -i m dazol -1-yl ] - ethyl}-2, 2- dPOT/US2005/012255
ethyl-[ 1, 3]dioxan-4-yl)-&getic acid tert-butyl ester
(0.49 g, 0.80 nmoles) in 20 nL of dichloronmethane was
added 5 nL of trifluoroacetic acid (7.5 g, 65 nmol es).
The reactign mxture was stirred at roomtenperature
for 1.5 The reaction m xture was diluted with 200
mL of di romet hane and 100 nL of saturated sodi um
blcarbon e solution. Solid sodium bi carbonate was
agded 9.04 The organic | ayer was separated, dried
Dﬁ§§a~ elop filtered, and then the filtrate was
S:gigg rdted to —&fford a |ight-yell ow foany solid.
Ut? fication by flsgh chromatography (silica gel 9596
] ethyl acetate in nethanol) gave 269 §68° of
Starigg’@gfliorre‘u Zﬂmﬁ tgg—Batomchan@ﬁhﬂ@&@@ggyl bp]d@xarhxbyl ethyl] 2-(4-fluoro-

pheréﬁﬁ%bp%pyl -IWBlhddeh - dat o xfhE Bcid, Bhi€ PorfpduBiRwas prepared in a similar fashion as
R) - 7- [ 4- benzyl oxycar bonyl am no- % (4-fl uoro-phenyl)-5-

desdr 'b@ﬁfpb@@mpiqmédﬂﬁlﬁami/m@ﬁ% Btk y Ny (408 é’ﬁ'tzawéﬁﬁ@' D4)
5 ppn%on%tts‘a sl d.8 1D 13z, %Plb Ut3sQdl, OE 7.1, 2.7 Hz, 3H), 1.41 ( 1H) 1.51 (m 1H) 1.62 (m,

1H), (lgﬁwarﬁ-l pg,géﬁjdﬁ 4,1 5 gﬁpﬁfp%% %H)S%a g’d&gyfj ?é(i( 5% B%2 $h), 235 (d, v =

2.9 Ha B, 29 0rh; phrtigll} elsaurbdfiHg 352 (dd, bieryil.1, 65tHer, 0.66HRA.6¢(dd, J = 11.5, 4.2
Hz, (93%7 Df%@(iﬂgsaarﬂaﬁy Ssos% Qf, -"(%"?6‘ Bl ?@Bjﬁﬁj onc%PedmrH 0f 77 (dd, J =

Sous sof uti on
1.5 Had) SRS AL GH)HOT AR, 4 O ¥ 2o, 70
(m, 2HES @, @HE 7fsBrm32Hr s and t hen evaporated in vacuo to
Exmgi%qag yellow oil, which was triturated in 50 nL of
r ous dlethyl ether at r02n1t2 perature for 18

LpRop cafbam(wl) imidazol-1-yl]-3,5-

hWine(3RTP .I;'} 7 S , I S =
dmvm@hgmmmﬂ§mglnsed MAth anhydrous dlethyl et her and then
dried to pgovide 198 ng (78% of the desired product

as an off-« ite solid: NS(APCI+) mz 514; H1 NWVR (400

3.80-4. 10 3.50-3.70, 2.90, 1.1-1.95 Exanples 138-423

ed in the follow ng Table I, (Lactones) and
The NMR data for each of the

H ol | owi ng exanples is consistant wth
ts nol ecul ar str)@ture. WD 2005/ 105079

PCT/U82005/01225 48 TABLE | Exanpl e Lactone LC M5

Start?g(f@pﬁ—[&d 4g é}ﬁ: @ﬁ?ﬁgu x;[cérb Tyﬁggta%f 24d|tﬁ§/ta¥l é‘;(’si,]dlgxa&(éloyl) it@é] -2-(4-fluoro-

phertyE){Srm:lp;cubyldJ—bmcﬂueléA;dapbom|hy¢lq ii5s caamuopyes drepared in a similar fashion as
azo e-4- 480 rbox [ I, i de

descgbecforttag e ety s AP PR MR i HgHE S T pnanoie) & oo 1.22

(d, JE=ea 8 Ik \3ell, A-38YT. 8NN 7M), )1-5el(d1yJ=} 13%9,i8s0lgz, dpiy,11-61 (m, 1H), 1.72 (m, 1H), 2.16

(dd, = '1H‘9df‘§ ﬂgeﬂﬁ f%% PF?P’&VJ L 1BF D5 (sextet, J = 7.1 Hz, TH), 3.28-3.50 (m, 3H),

d 65§m(mw fibim 15%@@@3 L5 B3R BUR01T DA 55, 1. .05

7.25Yar), 25y1m, 26, M3 (t, J = 6.0 Hz, partially exchanged amide H).

Example 129

Sodium; (3R ,5R)-7-[2~(4-fluoro-phenyl)-5-isopropyl-4-(2-pyridin-4-yl-ethylcarbamovyl)-imidazol-1-yl}-3,5-

dihydroxy-heptanoate




140 494 ]-5-isopropyl-1 Himdazol e-4-carboxylic acid
benzyl - met hyl am de

WQ@2{04A83000r 0- phenyl ) - 1-[ 2- (( 2R, 4R) - 4- hydr oxy- 6PORUS2028/112255
t et rahydr o- pyran-2-yl)-et hyi3] - 5-i sopr opyl -1
H i m dazol e-4- 550 carboxylic acid
2, 3-di chl or o- benzyl am de
2- (4- Fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hyd roxy-6-o0xo 142
tetrahydro-pyran-z-yl)-ethyl]-5-isopropyl-1
H i m dazol ¢-4- 510 carboxylic acid
3- net hoxy-bgnzyl am de
2-(4-Fluo a(phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo 143
t et r ahygio- pyran-2-yl ) -ethyl ]-5-i sopropyl -1
H i i dakzol'e4-,0874. 2  carboxylic acid

(21 Nyono- bi -3-yl net hyl ) -am de

§  3-(4-Fl uoro-phenyl p- 1-[ 2- (4- hydr oxy- 6- oxo-t et rahydro-p

N~yran 144 2-yl)-etffyl]-5-isopropyl-1

Star@kgkr?mdﬁég(ggﬁ:%%@g%g%gc%rbgﬂlgetﬁﬁé,2-dimethyl—[1 3]dioxan-4-yl)-ethyl}-2-(4-fluoro-
pher@)-G4sdprappk ti-pptidaagieyi-cRrtiogvlic eI tIRFOMPGIPY WRHRGPEEHRE Simir fashion as
descrrl_iﬁéor f_@rd @béﬂwlpfeomylgg é&Péﬂ) W25t 'A_53ll 8B &\, HL,FN,Na,05/1.6 H;0: ,

i m dazol e- 4- rboxyl i c.aci
57,500 Bt G PR o B it N 2 e
Exmﬁpk43¢luoro-phenyl)-1-[2;(4-hydroxy-6-oxo-tetrahydro-p"
' T 3 1 QYL 4-dulfamoyl-phenyl)-ethylcarbamoyl]-imidazol-1-

I 'm dazol e y benzyl - propyl - am de
yi}-35-dibydroxy:Rentanogieny | ) - 1- [ 2- ( 4- hydr oxy- 6- oxo- t et r ahydr o- p
yran- 147 2-yl)-ethyl]-5-isopropyl-1

H i m dazol e-@-carboxylic acid (1,5- 498 dinethyl-1

H pyrazol - | met hyl ) -am de 148

2- (4-Fl uor henyl )-1-[2- ((2R, 4R) - 4- hydr oxy- 6- oxo- 586
t et rahydgo{ pyran-2-yl)-ethyl]-5-isopropyl-1

H-im daz 2005/ 105079 PCT/ US2005/ 012255 119
ar y&j claci o
{ 3)- hydr oxymet hyl\-bt phenyl - 3-yl net hyl ) - am de

25/2%(4- Fl uor o- phenyl ) i [ 2- ( (2R, 4R) - 4- hydr oxy- 6- 0x0- 149

Sta%}fmgafég r)%gtéé:B%{g)égog%zﬁlr%ﬁétﬁ\é[—lg-’szgﬁr%gtlew[i ,%]dioxan-4-yl)-ethyl]-2-(4-fluoro-

pherdt) BYyi§dpebiphB+-irliddzeis zydasusiyie acid, this compound was prepared in a similar fashion as

des % (e Haar 0" hengl 2\- '1-"[ o éﬁ(}ZRﬁ-AfB‘)T s h%dr OOX |:I26_Moe)t(h%ng'l-5|2())4 8 ppm 1.40
arieec fanGamplepliBaS 2ARG1) met pRA (MrH1T dHHMB§90.MHz, )& pp

(d, JE7. THE 220 1©204d, 5711 HeasHyOXY ing pagiblty obscured, 1H), 1.51 (dt, J = 13.8, 8.1 Hz,

11), G829t A YA ZPYE L0 s 15 b TR 10, % 5380, 98), 2.22 (dd, v = 15.0, 5.4 Hz, TH), 2.88 (t, J

= 7.3 Hz, 2H), 3.36 (septet, J = 7.1 Hz, 1H), 3.51 (t, J = 7.3 Hz, 2H), 3.66 (m, 1H), 3.91 (m, 1H), 3.98

(apparent dd, J = 10.9, 5.0 Hz, 1H), 4.13 (apparent ddd, J = 15.1, 11.2, 5.1 Hz, 1H), 7.17 (apparent t, J =

8.7 Hz, 2H), 7.34 (d, J = 8.3 Hz, 2H), 7.53 (m 2H), 7.74 (apparent d, J = 8.3 Hz, 2H).

Example 131

Sodium: (3R,5R)-7-[4-((R)-1-carbamoyl-2-phenyi-ethylcarbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-

imidazol-1-yl1-3,5-dihydroxy-heptanoate




2- (4- Fl uoro-phenyl )-1-[2-((2R 4R) - 4- hydr oxy- 6- oxo- 151
tetra hydro-pyran-2-yl)-ethyl]-5-isopropyl -
woRiogilekazol e- 4- 572 carboxylic acid PCT/US2005/012255
[(S)-1-(4-Dbrono-phenyl)-ethpl ]-am de
2- (4- Fl uoro-phenyl )-1-[2-((2R 4R) - 4- hydr oxy- 6- oxo- 152
tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl -
H i m dazol e-4- 572 carboxylic acid
[ (R -1-(4-brono-phenyl)-ethyl]-amde
2- (4-Fl uor o- phenyl ) - 1-[ 2- (( 2R, 4R) - 4- hydr oxy- 6- oxo- 153
t et rahydr r an-2-yl)-ethyl]-5-isopropyl -
H i m dazoRe-4- 508 carboxylic acid
((R)-1-p:tolyl-ethyl)-am de
BT w-phenyl ) - 1-[ 2- (( 2R, 4R) - 4- hydr oxy 6- ox0- 154
25y!)-ethyl]-5-isopropyl -
) cgrboxylic acid
P-p-tolyl-et - ami de
2- (4- Fl uor o- phenyl ) -a&né*2- (( 2R, 4R) - 4- hydr oxy- 6- oxo- 155
Startnmfrcmhym(M@@R)ﬁateg.B}ato)(ycgtuwqunemylrzs%@rr@wylr3 .pldioxan-4-yt)-ethyl]-2-(4-fluoro-
| B1-idarérd- W&ﬂ;hﬁ%b@ 8 ic8mpound was prepared in a similar fashion as
met ho
deSJZ'g?&tfoﬁF{F&?pée LTI sl o g o
55.56 i, reed vy N 94 yroamk: 2 §4. 2)0 et 6.29;IN, B-717sopr opyl -

J4.dazol e-4- 524 carboxylic acid
Bmf%l % 4- nethoxy ph%n [) - ethyl -anlde

Sodwimy BREAR ) {rl2-(4yiore,phenyl)-b S0PICBYr4 A BoVrid

dwwﬂﬁkwﬂﬂmﬁb@mpyran 2-yl)- ethyl]’5 Isopropyl

H i m dazol e-4- 524 carboxylic acid
[ (R -1-(3- gt hoxy-phenyl ) -ethyl ] -am de
2-(4- Fluoro phenyl) 1- [2 ((2R 4R) 4- hydroxy 6- oxo- 158

H-|n1dazo e - 524 carboxyllc aC|d

[(S)-1- nethoxy phenyl ) -et hyl ] -am de
2- (4HFI h I) 1-[2-((2R, 4R) - 4- hydroxy 6- oxo- 159
dyro- py anfP-yl ) -ethyl]-5-isopropyl -
daz | e-4- 5%0 Rarboxylic acid

nethyl blphenyldgfylnethyl) am de
Starﬁqgf%{ 2 (MR%RJ)CH @n@umyda)boaylhathm(mumeﬂwm B anxy-yB-ey]-2-(4-fluoro-

614 t.r ah
oS TR S5 Ao 8515880 b ason
desasiaedionGranian 1@0M3r€é'?qﬁ'9/r’7j’l5lﬂﬁpﬁ'ﬂé'f‘ﬂylms'- EaIEH X yFziHb2FalliNg10s/1.0 H;0: C,
586@&# hyd0: N€$3. €. Found: C, 58.46; H, 6.28; N, 10.00.
&ﬁ gluoro phenyl ) - 1- [2 (4 hydroxy 6- oxo-tetrahydro-p
EGVP 161 2- yI) ethyl] 5-i sopropyl -
Sodidmi; )-A-42-Eefludroghgnyl)- ethvlcarbamovl] 5-isopropyl-imidazol-1-yl}-

3,5-dihydroxy-heptanoate

F

£
IRy

Starting from 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-fluoro-
phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as
described for Example 118. MS (APCI) m/z 530 [M+H]": Anal. Calcd. for



met hyl - pyri di n- 2-yl met hyl - am de

2- (4-Fl uor o- phenyl )-1-[ 2- (4- hydr oxy- 6- oxo-t et rahydro-p
W@ e@sA03bER2 2-yl)-ethyl]-5-isopropyl-1 PCT/US2005/012255

H i m dazol e- 4- carboxylic atisd 495

met hyl - pyri di n- 3-yl nmet hyl - am de

2- (4-Fl uor o- phenyl )-1-[ 2- (4- hydr oxy- 6- oxo-t et rahydro-p

yran- 163 2-yl)-ethyl]-5-isopropyl -

H i m dazol e- 4-carboxylic acid 495

met hyl - pyri di n-4-yl nmet hyl - am de

3-{5-[({2-(4-Fluoro-phenyl)-1-[2-((2R, 4R) - 4- hydr oxy- 6-
CoaHXON;NeeOY @by EiD-Op §9.8d 2 6N ) N, &1 39y FounB- €.S8HI70idyd.90L N, 7.30.

{Jugdazol e-4 164 629

Exag{-gH)qo%yl } - ani no) - et hyl ] - pyri di n-2-yl }- benzoi ¢ aci d

ethyl ester ¢

2- (4- Fl uor g=phenyl )-1-[ 2- ((2R, 4R) - 4- hydr oxy- 6- oxo- 165

tetrahydro ran-2-yl)-ethyl]-5-isopropyl -

H i m dazol ¢- 4- 557 carboxylic acid

(2' - mgf hgxye-hi phgnyl - 3-yl net hyl ) -am de
<:$;%Ajf1 orp- prenyloy- 1-[ 2- (( 2R 4R) - 4- hydr oxy- 6 ox0- 166

etra: hydro=pyra-2yl)-ethyl]-5-isopropyl -

H i m dazol e- 4- 508 srboxyllc acid

> -7 - 1-4-(1 meth I-3-phen I ro Icarbamo 1)-imidazol-1-vl]-

sl SRR B 5 ot gttt
3.5-¢ligydroyyhaptanodlg an- 2-y| ) - et hyl ] - 5- i sopr opy! -

H i m dazol e- 4 508 carboxylic acid

Stargr(@lon’%j ﬂ“& n@ﬁﬂu{ox%%ﬁ&laethﬁ -2,2- dlﬁeglyl 0, 3]_d|o_x%n-4 Y1)~ -othyl-2- (4-fluoro-
phemyditS-igeRfeRyb 1M '66#9@ Aggarhoxyligyacit. tisj C%B?”é‘ﬂwas Eﬁp?fﬁi’ H tiiar fashion as
described %Ex&ﬂ:ﬂéamey qumaccn) gh/z 540 [M+H]"; Anal Calcd. for CaoHa7F1N3Na;O5/1.85 H,0: C,

60. 5?'('%@“&?@% Reny G%Lﬁ E%Z)FEI ?g 4- hydr 0xy-6-ox0- 169

Examgle 888y dr o- pyran- 2-yl ) -et hyl ] - 5-i sopr opyl -
H i m dazol e- #- 510 carboxylic acid

2-(4-Fluo henyl )-1-[2- ((2R, 4R) - 4- hydr oxy- 6- oxo- 170

-ethyl)-am de
-[2-((2R 4R) -4 171

(:j(tﬂ/ y abydro-pyran-2-y 528
TY Qt hyl ]-5-i sopropyf-1 J+imdazol e 4-carboxylic acid

(4-chl oro-benzyl) VDOZ%?)SI 105079 PCT/ US2005/ 012255
Sodlum (3R,5R)-7-[4-((S)-1-benzyl-2-hydroxy-ethylcarbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-

vl-3,5-dihydroxy-heptanoate
Starting from 1-[2-((4R,6R)-6-tert-Butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyi]-2-(4-fluoro-

phenyl)-5-isopropyl-1H-imidazole-4-carboxylic acid, this compound was prepared in a similar fashion as

described for Example 118. MS (APCI) m/z 542 [M+H]"; TH NMR (400 MHz, Methanol-D4) 6 ppm 1.32 (d,
J=7.1Hz, 3H), 1.38 (d, J=7.1 Hz, 3H), 1.40 (nﬁ, partially obscured, 1H), 1.51 (dt, J = 13.9, 8.2 Hz, 1H),
1.61 (m, 1H), 1.72 (m, 1H), 2.16 (dd, J = 15.1, 7.3 Hz, 1H), 2.22 (dd, J = 15.1, 5.1 Hz, 1H), 2.78 (dd, J =
13.7, 7.6 Hz, 1H), 2.88 (dd, J = 13.4, 6.8 Hz, 1H), 3.33 (septet, J = 7.1 Hz, 1H), 3.51 (d, J = 4.9 Hz, 2H),
3.65 (m, 1H), 3.92 (m, 1H), 3.98 (dd, J = 10.7, 5.4 Hz, 1H), 4.11 (dd, J = 11.0, 4.9 Hz, 1H), 417 (m, 1H),
7.10 (m, 1H), 7.19 (m, 6H), 7.56 (m, 2H).

Example 136

Sodium; (3R,5R)-7-{2-(4-fluoro-phenyl)-5-isopropyl-4-[2-(3-methoxy-phenyl)-ethylcarbamovyll-imidazol-1-

y}-3,5-dihydroxy-heptanoate




121 -nethyl -am de 2-(4-Fl
uor o- phenyl )-1-[ 2- (( 2R, 4R) - 4- hydr oxy- 6- oxo 172

WO eqosabspdy o- pyran- 2-yl ) -ethyl]-5-isopropyl -1 PCT/US2005/012255
H i m dazol e-4- 510 carboxyl6i c acid
((R) - 2- hydr oxy- 1- phenyl - et hyl ) - am de
2- (4-Fl uoro-phenyl)-1-[2-((2R 4R) -4 -hyd
r oxy- 6- oxo-tetrahydro-pyran-2-y 173
|)-ethyl]-5-isopropyl-1 Himdazole- 528 4-carboxylic
acid (3-chl pro-benzyl) -nethyl-am de
2- (4-Fl uorgt phenyl )-1-[2-((2R 4R) -4 -hyd
r oxy- 6- ox
|)-ethyl]/5-isopropyl-1 Himdazole- 528 4-carboxylic
aci d _(23eh|_oro-benzyl) -nethyl-amn de

2- (4N 0- yl)-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo- 175
=tet r ahydro-pyrag®?-yl ) -et hyl ] -5-i sopropyl -1
\_E¢i midazol e- 4- 8 i [

thyl - ((S)-1- phenyl,-ethyl)-am de
4R, 6R)-6-{2-[4-(3,4-D hydro-2Hqu i noline-1
-carbonyl)-2-(4-fluoro-phen 176 506

Startjrig)frob 1-Ra(FgR)H6-terriBdxgslarbbryiinpthgtd R dimiethyl41 Bjgigxan-4-yl)-ethyl]-2-(4-fluoro-

$Yis 4 dy ik GhzbR-4PEF R x\lic 42i8, this @ d red in a similar fashi
phe@)(%{f I'PI u%,r o- |pﬁer?yl )-1-[ E?I(C( %R, 4'?2) 5’?5’°h”9dﬂvgi§rfe e-]oxo 1S7m71I ariasnion as
desdribéd far Byethpleot 18y M&IARCIY )z i) :51_H NG (490 M HzL Methanol-D4) § ppm 1.39 (d,
J= ?;i L 219},99(21,4{: 5.;r¢1za§n%gp%<¥ﬂ'p%rﬁaw Sbscured, 1H), 1.51 (dt, J = 14.0, 8.2 Hz, 1H),

, I 'l uoro-ben e
1,618 HDFT G D - When A 50117 Bt 7 BRIDRS-24 (45 dF 0%+ Bkt 2728t apparent, J =
7.6 WEDHR 3IBEdseptap)r-amn+ Bz yiH) - Byt ] +58.1 SopHB i), 3164 (s, 3H), 3.66 (m, 1H), 3.91

i m ol, e 4= r | G_agi =

(m, E%)cﬂlr)g@é’- i Frﬁ?h%?%ﬁﬁ 158 4%)!%9 aGigd11.0, 4.9 Hz, 1H), 6.65 (ddd, J = 8.3, 2.7, 1.0
Hz, pH) @74 (r@Ho- 1Ry Mhik 716 o0, 3HDR - IR 4Hhy dr oxy- 6- oxo 179
Exainler@ydr o- pyran- 2-yl ) -ethyl ]-5-i sopropyl -1
Sodiﬂ_mlz {ER.dS%S[IE-Bérizylb?y%grbpgv?arrR93(-%!(47&0?&5Hjenvl)-5-isopropvl-imidazol-1 -yl}-3,5-

L mer Ty T ="1I= PJIreTiyT = SuvTiy ) =dlmr ue

t 4- Di hydro-1

H i soqui nol i ne- 2- car bonyl )-2 180

(4-fluoro-phenyl)-5-isopropyl -inmgdazol -1-yl]-ethyl}-4-

hydr oxy- 506 tetrahydro-pyran-2/one

2- (4- Fl uor o- phenyl ) - 1- [ 2- (( 2- 4- hydr oxy- 6- 0xo0-

Step A

(4R ,6R)-(6-{2-[4-benzyloxycarbonylamino-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl]-ethyl}-2,2-
dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester ,

To a solution of (4R,6R)-1-[-2-(6-tert-butoxycarbonylmethyl-2,2-dimethyl-[1,3]dioxan-4-yl)-ethyl]-2-(4-
fluoro-phenyl)-5-isopropyl-1H-imidazol-4-carboxylic acid (5.0 g, 9.9 mmoles) (Example 2) in 125 mL of
toluene was added diphenylphosphoryl azide (DPPA) (2.4 mL, 3.0 g, 11 mmoles), followed by triethyl
amine (2.2 mL, 1.6 g, 7.2 mmoles). The reaction mixture was refluxed for 3 hrs and then cooled to room

temperature. Benzyl alcohol (1.5 mL, 1.6 g, 15 mmoles) was added and then the reaction mixture was
stirred for 3 days. The reaction mixture was evaporated to give a brown oil, which was purified by flash
chromatography (silica gel, 60% ethyl acetate in hexane, gradient elution) to provide 0.78 g (32% chr) of



AV

tetra hydro-pyran-2-yl)-ethyl]-5-isopropyl -
H i m dazol e-4 181 575 carboxylic acid
wQ 200§20ouor o- phenyl ) - pyri di n-4-yl met hyl ] am deCiMs2005/012255

2005/ 105079 PCT/ US2005/ 012265 122
2- (4- Fl uoro-phenyl )-1-[2-((2R 4R) - 4- hydr oxy- 6- oxo- 182
t et rahydr o- pyr an-2-yl)-ethyl]-5-isopropyl -
H i m dazol e-4- 516 carboxylic acid
3, 4-difluoro- benzyl am de
2- (4-Fl uoro-phenyl)-1-[2-((2R 4R) - 4- hydroxy 6- 0X0 183
t et rahydr o- pyran-2-yl) - et hyll 5- |sopropyl -

the dbbitetipebandlae a4an 58§ som:aMSO@ﬂﬂu)cm/a@mH NMR (400 MHz DMSO-ds) 6 8.60, 7.10-

Q%yz BNEBYdo; Goyh Bt hyl ) -am de
7'70’%(545[2 uor o- %qﬁeny% F% ?§2R, 4R) - 4- hydr oxy- 6- oxo 184
SteptBe.t rahydro- pyran- 2- yI )-ethyl]-5-isopropyl-1
(4,6)Irb-{ 408168 Bh&ryi-1 - [ 24BhydEcyBaxy-tetrahyaied-gyran-2-yi)-ethyil-5-isopropyl-1H-imidazol-4-

o 26t ri fI. roqetpyl benzyl am de

- )-1-[2-((2R 4R) - 4- hydr oxy- 6- oxo 185

To as@,ltltroah)f/dlﬁcﬁﬁjyﬁi éa'-][A;beyylgxy@qupmylpmgmrQS(éﬁlp@r'gther]_yl )-5-isopropyl-imidazol-1-yl}-
ethylgb paL) L1%]cf’roxa438yl -deaidRIMeA-ButA®k@r (0.49 g, 0.80 mmoles) in 20 mL of
oo el B e sty 54y iy, gt e
stirret! @t roam yten merquiyre dor-125 tyrk.) Teet ragdtipa Bunttg@pya@g)ylredllvnh 200 mL of dichloromethane
and M’S'nm &@ét‘ai %d%odé%%nca%h?t@)éb{lhﬁo% @Ghodsodlum bicarbonate was added to pH=9.

-yl et
The cz‘gz(rwg IquJ 23 Siﬂi’éﬁﬁ%/{ fjne_fj %/%J ms%&gz? g%fe aag( H1e{1 él}e fg‘t[ﬂ,ed\fv%s %/aporated to
affory & ght-18i6w2oanhy) sotid. hndrfiediion byitasb piomatography (silica gel, 95% ethyl acetate in

methﬁ%clil){%ﬂ(\j/g é@dr ag ?6nSG/§roP {%X}é% r%fi ?%‘dgctgé a I@% @ellow foamy solid: mp 86-90 °C;

MS(ARQI'3-n74 4% o- phenyl) 1- [2 (4- hydroxy 6- oxo-t etrahydro-p
steply an 188 2- yl)-ethyl]-5-isopropyl -

(3R ,_STH_PE] Igzlméq?)a@z_z oyj%e\éﬁégchawr %bol)é%é ! éé flﬁao(%cl) Dhe(nvl) Ehsogf%gvl |R%QZO?'1!\W] 3,5-dihydroxy-
heptéhobté-sbliumsalt phenyl ) - 1-[ 2- (( 2R, 4R) - 4
Toa s M@n%rm@)ﬁ@(i—ﬁkr‘@pmg )-{ ?Z(Q}H')@BX)Z@ Mxoh%Qahydro pyran-2-yl)-ethyl]-5-
lsopra@il &IHHBH?Wé'Iﬁ'@'I%Qrﬁ@{%%fF'% bgrml %er?&g ;0. 1?77 mmoles)clrz?1 ES b(l)_xcx Imleﬁ'lanol was
added-0(5A-nfl efa@rionasheanyepusisofuier §FAROIHRY0Z g, 0.52 mmoles). The reaction mixture was
stirre '%Yr%ﬁ%%( @er&ﬁr‘é 1bf Hr@ahYifled Q7aPYBRA Tt vitdo h¥Pe a yellow oil, WhICh was
trutur@{gqi G 5@4an cpf@éllpygi?cg% ﬁ%% e]iher alt rrg]o% tem;laeraturejfor 18A}1rsC aIrhe ml>¥ture was filtered to
collect a solid, which was rinsed with anhydrous diethyl ether and then dried to provide 198 mg (78%) of
the desired product as an off-white solid: MS(APCI") m/z 514; H'NMR (400 MHz DMSO-dg) & 8.65, 7.20-
7.60, 5.05, 4.90, 3.80-4.10, 3.50-3.70, 2.90, 1.1-1.95

Examples 138-423 are tabulated in the following Table I, (Lactones) and Table |l (salts). The NMR data

for each of the compounds of the following examples is consistant with its molecular structure.



- met hyl - am de

2- (4-Fl uoro-phenyl )-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo- 191
WO edosaodeydr o- pyran- 2-yl ) -et hyl ] - 5-i sopropyl - 1 PCT/US2005/012255

H i m dazol e-4- 587 car boxylisc aci d

[ 6- (4- et hoxy- phenyl)-pyridin-3-ylnmethyl]- am de

2- (4-Fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo- 192

508 tetra hyd ro-pyra n-2-yl)-ethyl]-5-isopropyl- 1

H i m dazol e-4 WD 2005/ 105079 PCT/ US2005/ 012255 123

carboxylic acid ((R)-2-phenyl -propyl)-am de

2- (4-Fl uor o-phenyl)-1-[2-((2R, 4R) - 4- hydr oxy- 6- oxo-

t et rahydro- pyran-2-yl)-et hyl TAB:E Isopr opy! -

H i m dazol e-4 193 558 carboxylic acid

[2-(4-chl oro-phenyl)-1-hydroxynethyl-ethyl] am de

Examplg- F| uor o- phenyl ) L% b {%&3&4@ 4- hydroxy- 5- dREtong 4%-MS
t;;etrahydro pyran 2 y 3 yI] 5 |sopropyl (APCI) [M+H]+

Him
((S)- Qtﬁ%é'f'wf’ pﬁe%ﬁé%«?ﬁ%&ﬁhﬁ S
8( 4- Retigydroptysmyd-y)-dthyil5- léQFZtF{)y&R)'-MdW@r%xy- 5- 0X0- 4805
tetr aha/a%oqwmée;a%ezzyxgn).aeet hyl ] - 5 | sopropyl -

Him dazol e-4- carboxvlic

(pyri g 'ﬁ”%iPﬁE?WW)[Z TR aprdon s oo
239( 4- HetdgHyoropdyesnyd- 9I)«éth3[l]25-|(s¢ﬁ6hyl4ﬂal-+mﬂleldm}btér4exy- - 0OX0- 4896
t e.t r ahya%qg(élg rc%g%%.dhé e);br‘ﬁétﬂ Hmltr?e : SOpr opyl -

Himd OXVIC acid

( 4- t 1 | 2 4vaserebeny])=1 gg(4-andrpxp-Syxpratiahydre-pripite ’
2-(4-Fjggp§tqay|phenyl) 1 [2 ((2R 4R) - 4- hydr oxy- p- oxo- 197

ﬁ@it :na dg%(%?%g%/ ?Iﬁg’gld% carl%[ox lic acnd}o Rzy?mghyl— 494
(1- pyriﬂf’dldﬁ 3- yI et hyI ) am de

2 (4 WFI&brPBﬁéM%h “31ER 4R§ My&bi)y’(ﬁo%ydr Oxy' - 0xo- 198
Y i dégﬂ]yggzp_yfa&gﬁylg%{%%lﬁ%/qr%oygw amgazoré-ﬂ.l- 550

4- met hedrbdagiczgid 2ra-diehloro-benzylamide

245 '-gtzm&orypﬁéwyﬁhg?«m4ﬁ54@&554 @owuwxy-ﬁm—-‘f@@—- -

S5-1"sop ro,o
M2 mid Q"(‘ﬂyé"—ozilyraf,‘l?zwl )[ﬂo’é(l?pqr%oyg&H -nidazole-4- 510

4- chl Oéaabdiﬁlmbktid&%dﬁoxy—benzylam|de

B R A T S

3 m dtggmyécozpyray%yl) ethyl]-5-isopropyl-1H-imidazole-4 574.2
carboxylic acid (2'-fluoro-biphenyl-3-ylmethyl)-amide
2-(4-Fluoro-phenyl)-1-[2-(4-hydroxy-6-oxo-tetrahydro-pyran-

144 2-yl)-ethyl]-5-isopropyl-1H-imidazole-4-carboxylic acid 523

benzyl-isopropyl-amide

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-
145 tetrahydro-pyran-2-yl)-ethyl]-6-isopropyl-1H-imidazole-4- 557
carboxylic acid (6-phenyl-pyridin-3-ylmethyl)-amide

2-(4-Fluoro-phenyl)-1-[2-(4-hydroxy-6-oxo-tetrahydro-pyran-
146 2-yI)-ethyl]-5-isopropyl-1H-imidazole-4-carboxylic acid 522
benzyl-propyl-amide

2-(4-Fluoro-phenyl)-1-[2-(4-hydroxy-6-oxo-tetrahydro-pyran-
147 2-yi)-ethyl]-5-isopropyl-1H-imidazole-4-carboxylic acid (1,5~ 498
dimethyl-1H-pyrazol-3-yimethyl)-amide

148 2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo- 586
tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-4-




car boxylic acid (biphenyl
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Fr-{forerrpRbeiy 13- (BB AR SRYHRYY-020%0: hy d
Gte Datydioatyran-2hy)ektinyd-5ayomopy Rt -imidazole-4-
carboxylic acid [(S)-1-(4-methoxy-phenyl)-ethyl]-amide

524

157

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-
tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-4-
carboxylic acid [(R)-1-(3-methoxy-phenyl)-ethyl]-amide

524

158

2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-
tetrahydro-pyran-2-yl)-ethyl]-6-isopropyl-1H-imidazole-4-

carboxylic acid [(8)-1-(3-methoxy-phenyl)-ethyl]-amide

524

159

2-(4-Fluoro-phenyl)-1-{2-((2R,4R)-4-hydroxy-6-oxo-
tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-4-
carboxylic acid (2'-methyl-biphenyl-3-ylmethyl)-amide

570

160

3'-[({2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-
tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-4-

614
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PCT/US2005/012255
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| 2-(4- Fluord'phenillbﬁ [2‘((2!?'4R\4'hydro>(y 6-oxo? = M

165 tetrahydro-pyran-2-yl)-ethyl]-5-isopropyl-1H-imidazole-4- 557
carboxylic acid (2'-methoxy-biphenyl-3-yimethyl)-amide
2-(4-Fluoro-phenyl)-1-[2-((2R,4R)-4-hydroxy-6-oxo-

166 tetrahydro-pyran-2-yl)-ethyl}-5-isopropyl-1H-imidazole-4- 508
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avg HPLpHehPaded))aiy]-1peiabel-fipsanes) showed|desired

pr oduct little starting material. The
react i ﬂ'ﬁ\fﬂdmiyﬁe&(an\?ﬁtg cooled to 75 C and NWP (4600 ml)

was re Tﬁv@ldﬂ I {[HAQRER)S-ebrbaxy-Bi5adinvaioxyendl-Z on¢ ent r ab2d
MeGCt | mopngg \g,agop%ymﬁ,ﬂmmyzg,mnw se onto & cold

bri ne >oI l tely 1:2 in
i ce/ wat ¥ ftbaw@< Eﬁ)af“l"lﬁ’ %&Rﬁ ZFhyl acetate|(1 Q

The or gamImnI(aReR -Wis{[£ @tHoeyhddny pipdridimé- aqueous | af§4dr
e X gﬁg'tbﬁ&l}vﬁ {?rl')ﬂugrtom(%nyﬁ%%O"BFo%yl(ﬂ-l-lﬁ'noFéQQ 1%) The

conbi ne was concentrated in
vacuo [ &Spiydrgedeeerralyye solid (-284 g). 1H NMR still

S hO\éved &%m M3, eR) a4 {@(aycnwmpylmEh@nmhcb]ehrué@@n}d ;Jedvvas46hz
i SB nd washed wt

i‘f’z Qr( anp@en ty's%ﬁﬁg %Zéa%ﬁ {7%3 ; 1 L saturated

bri ne) dilmyreoxypepdatioetel ayer was col | ect ed and

CONCENT a4 Bmﬁpﬁ@mtfmo&b@@wa{ Tight yer ow Sobagd
nuae

- 254
é‘il)?i d. {Sﬁ?fﬂ@“épfﬂ%@ﬁ’aWP%%@%"JF'F%“PWE% lﬂ‘@dazgfalr: d (-254
g) was nﬁb{ayﬁsma/btop(matammth absol ute EtCH (700 nm.) and

detoni t ) 5&5}% 2-(an of f=wiite a2
solid. %ﬁdmﬁt ?R\Nﬁ)’?’tﬁ ['(My id wa n(ﬁ ?l?iect ed by filtration

4hdl ai f'wqpé'm'r?*ﬁ%‘)%a'ﬂr"w%@' THHS The of f|whi te
solid duﬂﬁﬁo@hepmfo)atewas re- sI urr| ed in a solufion of

Ahaonly | B A a¥a Val

R T T B S S AMA R
@16 h) mlo@exy@tftyﬁ@ma@garb@w ﬁr%zﬂu@fmf@ﬁy'bﬁr of f-white
sol i d: (3@13&*3py31 Bﬂlmlaﬁ.%l ny@b@dﬂ%Q%Wb@nW it Y) 1H-NWVR

( CDCL-3

6H), 5 53 H(’H <3'i’t5%3r) 22 ”ﬁ““zx@f’(%e“%!&am'?lfé“( 'm“1' H, and?
#1490 ( ﬁlumﬁnmﬁﬁsw\:@y( ODOhigyzol-1-1DB595; Low |
resol uf H;ﬁ{{h @ﬁ%ta%gg@t roscopy (APCl) mz 357 [ M+H| +.

QTPPF R -6-(2-Am no-ethyl)-2 2-di fh\/! [1

31 di oxhRUT (PRARS({Z=(4flprgrhesyh SBWWpy'és[(‘Er Al 5- gal Pn
at@i nl esethskydehzoyigadba Hiaglaedharyged-wi t h 250 ¢ of

Ra- Ni , Igg&&@\ﬂt%o%anomt hyl - 2, 2- di et hyl -

[1.31d cetic acid tprt-hutvl estet (1.0

kg 7 Sodien;) (3R 6B)-Uéh®ermypyinopathieePrhewhs- nl) , antfs
Wizh 3.s§;M>Nﬂ$AMRn%io( 80Ramldhyabhmepractior was| seal ed,

L pressiy et—3
times ﬁ Eﬁur@ %ﬁg%}?@r{‘[ﬁfﬁlo:ﬂbgnzroggg{ %Ogm%g}' ﬁrqed wi T

M28t 0 B(&fluosuphériy)-Sasdprapeist Hhintideaolt1-dlFd/5-agi t ati on. 5

After ‘H.ﬁycfr&@ﬁé&éno%s pressurized to 3.5 bar wth H2,

the reaction’'stirred for 2-6_h and a small exotherm

to 30| Bediun @REBL7-EhERervemir)TetY g (4vas conli nued?98
umg i | -Buddcnmakﬁ) Lieases)-1thsisatohey-gacti on m xfure was
stirred %t g,xo t 4Ca)eCfor a further 30 mn. The
m xture \/\ééé/ tﬁ’tto 20 to 25 C,_ the H2 sourc¢e and

the agitator were switched off, and the H2 was vented
fromthe reactor. The agitator was switched on and the



stainless steel reactor was purged with N2 to 3.5 bar

3 tines. Spent NI catalyst was filtered under a bed of
wa@oustiosegen, and the stainless steel reactor apdI/BpmEn$/012255

catal yst bed were washed wi43h tol uene (250 nL). The

conbined filtrates were concentrated to an approxi mate

volunme of 500 nL at a maxi num tenperature of 55 C

under vacuum [Note: the vacuum was broken with

nitrogen]. A saturated sodium chloride solution was

added and stirred for 10 m nutes under nitrogen. The

agitation was stopped and the phases were separated.

The | op6edian@BaR)-T-43-erlupmehetiv Gasatendyl-eand t hé or gafiZ
ligyer Nﬁt?ne"?%%?&tyfé}ﬁuﬁgm%@](lpﬁ mm.eezom %n g sdesi red

pr oduct oW 0 4% -7%r esi dual
toluen iy WKIW@T&OM& CDC|3) 4.23-4.19|(m 1

QoaurBE(mRmR) 1-[Hy:fludropdeni-4-(J@7. 1 Hz, 2H), 530

%8 5/ 1JE%O%@%M@%E%%@@%&%@%"“' 2oly 140

(s, 9H) 1-vi-3@4diydroxgigptanget®@g (s, 9H): Low resol ution

gggz Spe 3@6&|&rﬁsﬁﬁmfhwda\%ah1bylfﬂ@-ﬂddré ohEMJREE-F. STep F 436

4R) 4- 1?8?8&@'"@"%9 ij’% %5&@%?’&“8%*?%%‘32 yl)-ethyll-5-is

r opy| Sddit;i M4 daLolos-behzaddaraind)y@xHiluaropbeny)ienzyl anﬁ‘cﬁe
a2 oo P 998 Ol bORBSadgsk out 1]t ed wi i

a nechanical” stirrer Jheating mantle [setup,

and a Dean-Stark trap (with condenser) was charged a
Exafiphet42ae of N-(l Benzyl car bam oyl - 3-m et hyl -

13 48ab1-TTORS B:dihydroxy-

heptaegeteane (700 nl). This sl urry was treated with
[ (4R, 6R) - 6- (2- Ami no-et hyl)-2, 2-di met hyl -[ 1, 3] di oxan- 4-
Ste ] O acetic acid tert-butyl ester (119.4 g, 414.0
I, 1.2 equiv.). The reactor was purged with
(Bemzhydryligeneamirioacetitiacid behzyiesterf | ux (approxi mately 99 O

?V@H ﬁé]ckgd 5N BhdhottbMe@ARRIWAE Bhtﬁ@deﬁ)ﬁntﬁ a¢Bartidaestivat, 81)-KEM
orne

iR or I 40 418 1 AE 0l S D o B htomed ok was
charbeq)wmwyoeterbphzyaeséerawerpchlorﬂe$ Aed.2 9 g0%t meint. @ RqulBl gd(@B12012 (3.0 L). The
mllkp wh%lt@ re et Mixtur@- w28 85l With B@&o&QQ% ifnfhel(dA . 1r§9@¢%°i 6 mol, 1.00 equiv.)

the mxture was stirred at reflux for an 2
and Ay R XA (WP C WF AP ES. SHOVBRH S b S L0 &for 3hand TLC (50%
ethyl@eeid/[@ptaneehbRedg tracEng sfarting anatedial . Wedilitiona betkopleendk i@ine (25.0 g, 0.14
mol)é/&aétag%l]gd t%) gteh'g%tt?n m| \hgusrsﬁ ara:l tlng dxhusrg \(/)V?é/ sqgre\émf trggrgét%'m TLC confirmed
reactidrceoniptatian. eT hisohtureoway fikesed M@Jgh@)shov\/a@m@f delifetthrem@yg ammonium

chloﬁ&u 8RB AR 'cél@ \/@J%l ri‘ﬁééod@th Ctjizbﬁ .6 DN CeRtilidtes detd toHmtBted in vacuo to

oy, BB S a8 oo iy o BB ol £ oo
NMR(BBISIOAd)): 7B 34R5Qm( d8H)f 7. cm{ctd 2ht), @n@eommnd 4rh7e(sszﬂ)uHPb<ﬁ Purity: > 95%.
Ste,%/_\%s charged with a prem xed solution of concentrated

(136 ) |n vvater (400 rrL), and the remaini ng
: - e X0-PRIVE 2! gsier hydrechlonide e 4 at this
A 3- ﬁ@iﬂ@@ B&trdtﬁr&i tfoﬂbm@d/ﬂ’a\’sk B/abl qufphiéd \Mth benagheticlér e 2CKKEM temperature probe,

an agﬁgpr}fmﬁtseh %9{&9 ﬁlmﬂ!,]e\{\naé%ter %rﬂ_'ctgg% e{%‘t%;bl%p dTh-glﬂg?l?\I/JS%%a@erWIth potassium

ondl
tert-piiexided A2-9 orP28 minad. kS agaly) QmidTér& (K/ﬁq;EL)( g6 Whitg suspension was cooled to -

70 (f:%hb Q/@@Qeé?éﬁ B hC{%@GlerMld@ﬁba(mrﬂoﬁlaaatue)acneﬁe@ylwser m15e4d, 658 mmol, 1.00

e R hesttisper T 7ap Bt hor e “Tafh ol Tolpf 7oPC'aRd was ter

tran$fe‘rqwemeactannléa intssdiion af isakstyrybehia@ide THI.Orreladfi orP4ernol, 1.45 equiv.) in
THFY rﬁ@)dat %dCS I'Tﬂ%&'dltfbg%t@ q/ag Quch et \edctisn Bm @rfafu?‘édld not warm past —50
et hyl acet at e: hept ane)D showed
that al | tert butyI ester was consuned (only baseline
remai ning). The mxture was diluted with nore MIBE (1
L) and water (500 nlL), and was phase separated. The
bott om




aqueous product-containing | ayer was extracted again

with MIBE (500 nl) and set aside. The conbined MIBE
wo aysnesorer e vi gorously washed with 5% NaCOH soP@t/ismw05/012255

(200 nmL), then discarded. Tde conbi ned aqueous

extracts were conbined and distilled down to

approximately 1/2 volune on the rotary evaporator O

using full vacuumat 70 C (CAUTI ON! Severe bunpi ng was

possi bl e; use large round-bottom flask and a

bunp-trap for this concentration). The m xture was

then stirred at 23 C and treated with 6N HCl (200 ni,
°C. atidredmplets adbitiom, g readtiomimixtine pes held 880 i fot Ur, @nd wesnthen warmed to -30
°C. kqu\!mpJQtﬁrepﬁﬁ'eggacMHﬁissq‘déu&%@?‘:{/vmﬁ‘s}Oﬁ-‘l‘m?ﬁ% r&tp'z‘o"\’ﬁ& 31 equiv.). The cold

neasur IS mxture was
batheyasyemenedt atddhg @@@lomxwraﬁqudr@é 20 Gfop i Bh-whle f§%‘9t'P? wture was

conéé'ngéllé@#ﬁ}ah‘uo tglﬁﬁ)dme’@ VI8 VeRRlué thetwid reakseslver ih Wa@N4bChL). The
SN E T e A T

layenvaigs @iogtrated iacitieperadarsa figh! vallne residuertisat wes eoncentrated twice on the
rota?%@%cﬁét@nqroﬂﬂqeﬁé}%l {2@@50@ rng_QfH ér‘zebt?db%ll Sowblates iTHe resﬂﬂﬁg residue was

inenfe easitetinaAERC L BEWERS] PGS a%waesa%&%ﬁoﬁﬁ%@&ég 9) was removed by

vacuastiiedioni THe ligat yetlovatfitate ves caoeatetddriavasdo toprdflDce a light yellow residue (16,

143 4%05{ /1)059?\%@ @é@ﬁi%@%%%ﬂé&? 4‘437%110(14 8HPE V8 (s'L?ﬁ)T@ 26 (s, 2H),

or ang under vacu
3.05¢(perd, i), x1tQ§r<é Ha S Habiart0-90 o 3%@“3?1“?1&) PUsityg8 %"("u&/\%('\" -HCl)= 235. This
crude Y& Bl B ca Bélretlystalifadlomon1 : Mnivtiato sfasude e atelaterto provide 16 > 99%
HPLﬁemhﬁx under a Dean-Stark trap for 2.5 h [Note: Not
6’ etely in solution until near reflux]. TLC showed
Stemﬁean conversion to lactone. The reaction m xture was

244@1&#&@@@@%@1&4 neynm 3 e&wmemwasm.a eamvestddy rotary

A 4-g% F(g Ef.ltrgwc{%ottﬁllg ag K vaa g@{lp&s G |tF1)r Q%W%Wpég?? prab%\%nsfi a mechanical
stirrgraR e flags was cdrgdd WG lnaﬁene(tr@MW) perggngictagis bepiyigstesiydrochloride

(428§, Qg@d’oeldPE@erﬂﬁ 1 t5@ ngfan@cggﬂz @ OSL)I ﬂ'ﬁ@re&ﬂtbnt%@luﬂéﬁ'wéé'@bled to 0 °C and
WasgrSPtﬁglwﬁrth?IUtﬂmff B‘ft?ﬁﬂu ‘@ Og?tgﬁi%pgc g%é erOEtZ%f egnf% ip geionized water (1.5

L) td pnoduica kb lcyeamy peacidremixtopsu (e potdémprrgthreR¥as ke, bspw 5 °C during the potassium

carbb@itd Qmﬁi)nbfhg tHel rﬂf&ur‘éfwds%ét@@ Ritle b SSMoN ob¥- fllﬁcﬁéﬂé'nﬂgll chloride (209 mL,
eventual |y nea tate over anot her

276 gqur4 men b[ﬂ @qqﬁ\w in g@@ga%/;go % zﬁt)o Gt aézﬁ%lggc@éhqﬁ H‘plppt tpﬁ\gerature was kept
beloprsogu CﬂLCV(B(S% @mmcétb&Ym%G{euér%d) aewkd thiactivhedmplgtiohl2Be020 min and a phase

cut %ve ﬁ‘)eep%cl;] g ft—con ho%) &&?\%)or aﬁ{c%tenl %‘3 agu %ug %9& v&gs téacted with .

0 ned rac
CH,2B (e relorasi ﬁ@@laréeﬁd T@@ ﬁ@fé'Pft‘ rw'q'ayeafr V5P aaes. Msth@ 2dy1 HCl (1x 90

mL.) aNéiﬂédWi@‘f @é&eﬂ(ﬂ k 2tLhadiorfifdIeeeovicrMgb0AEYd filefidd Elfﬁe yoNBw liirate was

conct’eaeg?tgtfgﬂnﬂgﬂo tﬁ\;/)a {Jj%r%ghw;l%w %oélp ; ogsbﬁ %) v(\:/ngh dwas recrystallized from into a
refluplng; chirture pBEMTBE(1di) esdheptahei(B 5 &) llq)glve@@ @plait whlelﬂy@)s (m_gcted by filtration and

M@dsxggwq}?ﬂakg 25)?? 5 [f‘t'ﬁlg ﬁﬁg‘apmsbér%ﬁrrp\%% @55 s@) it 1Mto§r;2/e the desired

h
ProdplgR A1 IE: TS S IR rTR ATl ARG 2. 8 4 7efOgm, 7H. 559 (d
1H), 15y d@&ll—l) s b .28, aHpahce1 tan, BeptiF-RmREbhOoL)IS—107.54; Low

d st 1H NWR
fewf“?fwﬂass (B onn AR e g R Do LR T T 1
SteHp, 4.51 (s, 2H), 4.31 (m 1 H), 420(m2H) 3.29
N(1(%nz@cé‘ﬁamo@l—ﬁ%e{hqm oxb- Hd)vl) 2ubbbbidmidt H, 1.90 (m

A a-hecki g ovishior et (EF 87" AL SE SR PP SETL PTG 7ot § meametiosirer

a cod@hsrvibhfieeteStie p b@tler Na3-Mdtdktedaptd andamaddiirotomarethe flask was charged
Wlthf ! Q%Kj m%z%%gmnt)}@%e}ﬂylt@o@ defl86c gé@@éﬂi}/l e@@@{i()@b%r&f% mol, 1.00
F condensér) and a J- KEM t enper at ure probe
mas charged Mﬁth 2-(4- Fluoro phenyl)-1-[2-( (2R 4R) - 4-
hydr oxy- 6- oxo-tetrahydro-pyran-2-yl)-ethyl]-5-isopropy
| -1 Him dazol e- 4-carboxylic acid benzylam de_(88.4 g,
184 rmol) and 1 Ml\la(]—l (180 3 m., 180.3 nmol, 0.98

o e ~ o~




98% purity in this case). The resulting m xture was

diluted with water (750 nL) and warned to 60 C for 5
w@bkoosaozard i n di ssol uti on/ conversion of | actoneCT/0S2005/012255

sodiumsalt . After 2h, TLG5(100% et hyl acetate)

showed nearly conplete consunption of |actone (Rf=

0.5). The biphasic solution was heated to reflux (-95

C) to azeotrope off water (-700 nL, some water |oss

t hrough top of condenser) over 3h. The remaining white

slurry was diluted with toluene (500 nL) and

concentrated in vacuo to produce a beige residue (-110
equig) and N (850udle. Tlessiesltentsakition wasdfeaterd éal1G00 Ctand treated ifrane portion with

neat%%ﬁﬂ/ Va?r;me8(%5 gnTLOfM 3;829 hy. éérhqcﬁﬁ G5 @ukgogﬁ@re%%‘ﬁ%lit&e@fag @ Fhtained at 160

°C f%@lfbﬁh%?@r Hlf‘l}(‘agSQ %\%efr]yfl age@&lhqx%neﬁ iqowgg He@@é Brﬁduq gpgvery little starting
mat&ial. iThe W tiorchis®ial wattoblad toefs *Gxand GMPAEEBDQ @D 0wasrgmmiet iy vacuum

dlstllga 9norﬁl cofcﬁ'éen{r%t%@%agt-gn %QIJeWaE 85]ur¥\@§ rﬁ&l%%%foaé&pd tgﬂ%olutlon 1.51;

oxl1 mat el
appmnmaiely\ﬁcﬂ g W@/Waéﬁﬁhﬁfﬁ’ws djed with @'PB{' a%kﬁ@“ 9. E%%HQ%P 'ayer was collected

and (hégguéﬂu)s Ia\Q@'S\Na%(w@éttéH APWtS/Lade it (16Q5000nL).( Site ddivbineti lothy! acetate filtrate

was EWPtfﬂE%Jd (%0”82? ?"O%lfCF 8UflgeP°:181k“Ja(ﬁ% %SH H@HE@P QILoweﬁ NMP in solid residue.
The salidgesidueavas oe-fiesnved "’CQSIM; ta@mte tleltand waphedtwithé? saiyrates prine solution (2

X2 L5 1d Qéthr@%d}ﬁhh&h Thé &Eaﬁ@l@yér@fals 'déﬂleﬁigd Sﬁﬂ éﬂnb&ﬂraﬁ@%ﬂacﬁ/@to produce a light
at e

yellow gg{uqﬁgm %SH ?\@43 {Hgé/ad (m/ﬁ‘tle ﬁNg iy Brf’%ff scvglt H?reg ?8158 anc?al stirrer, crude
solid48P64nd) waa fdceystallibecokithrebaclite gtV 7 08imd¢ end deiniagd (vater (400 ) to produce
an \cig‘%“té L4 Sd}llﬂe ﬂ‘p\ghlte@%hos\jvég dofe NSy GRRLIGHarddQirdBie&in the hood over 15 h. The

uncontr ol no tenperature ra

y V\IaS U
0 GG (4B IR0 EISRIG T ERUDDSY SPEIDIEA T AHO T Land deonized water
(600fnhLL)f cfoyec;'mi Bydiltrtien, Bhd trsded vamno a5 tF €S S) forgl\tettmjdéslrbq product as an off-white

sondnﬁ%‘% 5@/‘%%“@0%%5@6&@@%@&% @bélh) ?8@&9%60;' 78 &Py, 7.41-7.10 (m,

ni trogen

swe
6H), 5&3 (0. 51420 PEy Bdé rme@ﬂgar@ﬂ . 63k a e WAR (RCH): 180.95; Low
resol@:h@rClﬁstldbe&tfbecdpaQARm) oxes7gn+HS C for 12 h under a
st 'l]_:lght nitrogen purge to afford 67.7 g of a white,
R uffy solid. 1H NVR (OD30D): * ppm 1. 48 (m 7. H,
_A -212-dimeihwh -4-ylRa aciq terinb b (dd

A 5-galidr $@inds stéeldehctdi wad CHd)gedathQMi gdi Ralﬁﬂ.ﬁMQéR) 5045n0|n|kthyl 2,2- dlmethyl

[1 3]?16))@” ﬁabice ég/.]dd t]éjf}%fll %&ﬁ% §]71ggc%98t%ﬁ%&e (% %%nétﬂéqg?((i% mL), and with

6.5M N/ de@h (8010 n33- Thel@agton wa}s spgzled Pregsure mmeg tq;.|§ 5 b@g\puil']\wRand purged 3
time GH3 $Bbar of 3TI$e3rseaét&VWJs ﬁtl cH LR R, f@@@beﬁft}ﬁ% firff&LAMYut any agitation.
!

APCI 1} | c
Afteéfﬁ?%itﬁﬁ‘ﬂéﬁ\%iﬁ |zeé'_g %5 ba hl_l|-i2 @ fffpt"ﬂ sqge%%r 2- ng anf 4%Snall exotherm to

30 td-ouThvadgbsbRed Stirddg vias @8ntindkbd @1ti0E; uptdie ceas8;then tR reaetiof mixture was
157 4

stlrre’g@%t &15 é\@r ﬁl’éer(],ég %ouné FI%%\%% co<§ cgtg nzt%mﬂg%% geto ttlferpl ]source and the

agitatevotenaiswitghedas endive h'pWﬁ$ yentedriemethe re@gtgr alhe agitRtporAs§Yitched on and the

stalrﬁgss s%@lrrgé’dt@} was pb@é@@ftﬁ RJ tol36f 1% B @fhet. OSRB NiGRIeUNE(fi¢red under a bed of
e adm ni ster

nirogon. SREFE IATA-AREB P G FRLELT A tifeorep g WEfe 250 m. e

comBikediiirates wérh @oncagiertedsto fao epprpxdasdte Nqump p&R09moli @t@ nogximum temperature of
55 go %ergawu%g ﬁot?yﬁ% va%BSJrﬁ Wagbroﬁé:m/vl h']‘FtHngﬂ deprrdedodium chioride solution

ete meII cem a,

was [g¢rsirand @tlr@gtf@rr@rﬁﬁlautes qawjlgérpqrcpqud Eh‘? @ltatﬁnwg}smp%q i tge phases were
sepdMBET THd 1l Gaud e eyar, wa@rdldayr[a@cl iaRG thleioReiic@ayei® concentrated to produce

the %@E%eﬂ?g’ﬁ K IE\@ {)% #64@/3' ~zﬂa?85@toﬁgh§“m RMR (400 MHz, cDCly):

4.23pr Bvent Hp#A. 9af$w5t(mealtlh%ﬁ{1 (tof-7§ud7h2ld) 24padaépdm, tthe2.27-2.22 (m, 1H), 1.58-
foll owi ng exanples further illustrate typical
formul ati ons of the conpounds provided by the
i nvention. Formulation 1




I ngredi ent Amount conpound 0.5 to 800 ng sodi um
benzoate 5 ng isotonic saline 1000 nL The above
WO pgsaioent s are m xed and di ssolved in the saPtTesi005/012255
IV administration to a patient. 5 Fornul ation 2
I ngredi ent Amount conpound 0.5 to 800 ng cell ul ose,
m crocrystalline 400 ng stearic acid 5 ng silicon
di oxi de 10 ng sugar, confectionery 50 ng WO
2005/ 105079 PCT/ US2005/ 012255 149 The ingredients are
bl ended to uniformty and pressed into a tablet that
is well suited for oral adm nistration to a patient.
1.41Roy, B), 460 0 98), 113Mdy, 6H). 880 (DU hpW resolviioumasseractiosc®Y (APCI) m/z 273
+ starch, dried 250 ng rmagnesium stearate 10 ng 5
[M EIJE
e |ngred|ents are conbined and mlled to afford
MBterial suitable for filling hard gelatin capsul es
2- (4eﬂﬂ.nsrcnn>r&h$r e-(ZR 4R phbydenxy-6-ckotatnah adr o-pyrad 2y g theidtbéaebropyl-1H-imidazole-

Nt A fafigt @l wt.) conpound 1 to 50

col 1000 32 to 75 Polyethyl ene I
o ab et X e P R QB A TR ST K heige mantie
setu@%dtahﬁén%ik &b {with Qorteh&is) veithaiged & ehixtule 8f /8-(1gBérayledrbamoyl-3-methyl-

2- Oﬁ\éﬁugg ﬂé{?ré)éenaz%rél 82?@’:6?%? 5. ?Hn]fonebéngifggééi @%%%QE\%I 1.5 equiv.), and
heptahe/80 eh GEtiiseiureyavasitlegled mith B4R AR)-gHEsAPInBwtul 2, 2mﬂ§%thlﬁ1[1e3]dloxan -4-yl]-

acetfc%ﬂfterpf)ut% Retet AYEAY] 431r4 0 rRablhﬁE eqiiNe ™HRIr&kstdd Sae pi pur@ed Witkenitrogen, then
peC| ication are é)Od descriptio

e e GHPr RN £ 1) U Ot GO PrRasoRpREr B em Ot diyaater formed during
the reagtioh.eAftarde hyk smalLqumemistartm rfatepigt remeinggby TUC @richeptane:ethyl acetate).

A sn?eﬁl%ﬁioﬁ)t)f 'Fé?,@ (3.@¥,e1%t.d. Rfol, 5.06 equiv) was added to the reactor, and the mixture was

stirred at reflux for another 2 h, after which time TLC showed no more starting material remaining. The

reactor was cooled to 30 °C, and the contents were fully dissolved with ethyl acetate (600 mL), washed
with saturated sodium bicarbonate solution (2 x 400 mL), washed with 10% aqueous sodium chloride,
then concentrated in vacuo to provide 400.1 g of a very thick orange oily solid. This solid was taken up
into MeOH (600 mL) while heating to 40 °C (difficult to dissolve). The solution was charged with a
premixed solution of concentrated HCI (136 g) in water (400 mL), and the remaining solution was heated
back to 40 °C and held at this temperature for over 2 h. The walls of the reactor were washed down with
MeOH (20 mL) and TLC after an additional 1 h showed mainly diol tert-butyl ester. To the reaction
mixture was added MTBE (500 mL), followed by slow addition (~10 min) of a pre-mixed solution of NaOH
(110 g) in water (200 mL). The pH of the mixture at this point was 13.0, and the pot temperature rose to
almost 50 °C. The reaction was stirred and slowly cooled to 23 °C over 2 h, after which time TLC (6:1
ethyl acetate:heptane) showed that all tert-butyl ester was consumed (only baseline remaining). The
mixture was diluted with more MTBE (1 L) and water (500 mL.), and was phase separated. The bottom
aqueous product-containing layer was extracted again with MTBE (500 mL) and set aside. The combined
MTBE layers were vigorously washed with 5% NaOH solution (200 mL), then discarded. The combined
aqueous extracts were combined and distilled down to approximately 1/2 volume on the rotary evaporator
using full vacuum at 70 °C (CAUTION! Severe bumping was possible; use large round-bottom flask and a
bump-trap for this concentration). The mixture was then stirred at 23 °C and treated with 6N HCI (200 mL,
added over 1 min), at which point the mixture turned cloudy. The pH of this suspension was 7.0 (pH was
measured with pH meter). To this mixture was added ethyl acetate (800 mL), and the mixture was stirred
vigorously. The mixture was then treated with 6N HCI until pH of the aqueous layer (phase-cut; lower
layer) was 5.5. In total, additional 6N HCI (75 mL) was added to achieve this pH. The layers were
separated and the top organic layer was set aside. The aqueous layer was. extracted with ethyl acetate

(200 mL) and then discarded. The combined organics were washed with water and then concentrated in



Bl OLOd CAL ASSAYS The conpounds of the invention have

denonstrated HMG Co- A reductase inhibition in standard
waswagesocommonl y enpl oyed by those skilled i n perEUSIN5/012255

(See, e.g., J. of Lipid Reswarch 1998; 39:75-84; a

Anal ytical Biochem stry, 1991; 196:211-214; RR

740- 01077 Phar macol ogy 8- Nov-82) Accordingly, such

compounds and forrmul ati ons conprising such conpounds

are useful for treating, controlling or preventing

inter alia hyperchol esterol em a, hyperlipidem a,

hypertriglyceridem a or atherosclerosis. A) In Vitro
vacuads glye Rl g bfi aneranigk oit heUnarhed sightiytunder vPewyoe digrtiis mixtyye es added 1%
HCI Eﬁ‘:)l £3 tdRiehENo eo'éﬁ’ﬁ@}%%‘tr%\éé&&én Fn@@tt?re was ﬁ‘edct&)d(o Y\éﬂU?' u&eg’%Dean Stark trap

ram in'rat chow Iet? QI_ %(f,]l lact
for ZS’HQ:WOFQ pﬁ»fg)mp@ adp solytiop aniingardgfiuxh 4 Lﬁos[tlls\ﬁ (I:<=Zaé1d:op¥1er%on to lactone.
The %é%ﬁ&ﬁﬁxthm%bléd! 1030 Q| aHdi telberierwanemoved bl edtdry &@aporator to give 171 g of

a br%bonrﬁlat sglﬁggggﬁﬁ it \é\{'evraeu o } E%d |1 tsﬂld%vafsléﬁéh ﬁ# dﬂc!ﬂ%rc%ethane (60 mL)

and @ersbiutidruges @tﬂe@@theltgp gmgqomﬁfl(cagemtym tgy wasg prg-papeerin 4:1 ethyl
acetét@ﬁhebt@b(ée rA mloﬁ %fmv @ﬂyl%@&at"eh@pt&h@@frm @b@ﬂﬁnnhaﬂﬁ@ @tﬁ\'b@dmpurlty of high Ry

( Shyee rekiet Baang LRED Sy BE TR AR ey e doctat oG another 121
AddBEGHAth() 56&tSte ROTY IS208 52 OURI2HE protiB wak corarletaly eiufaggs indicated by TLC

(5:1 %%9@3%@[&%8@@& r 'Fﬁé&g&g 34 53@ mQQQCH’) REAhiRQPnO ngp% u@urlﬂp Bnd fractions 10-

resu

22 wgreseorned aaﬁaor‘lc?féra&gﬁ@ éflforq\é(gi 5¢ quda(rlbgrﬂs?lbtpla gff)rn’fg atan foamy residue
whil®dinlylukdd? PetiumPeiMRedfshisvesidue sromed eontareidatge mith perzpiclzaiddso this crude

prod?g%%s régls%%v@é‘?‘n %ﬁ??@étﬁé (é#%rnﬁ_ R@a‘%h&ﬂ/v mtﬁété&éo%%rd t%a@bonate solution (2

rOt el n concentration
x 200 i) Helewae huveshing Vit dP_ kvl e reriiq solveHt \rﬁétcH%caantrated in vacuo to
yleIcHﬁé B&sirad Bobude af Bpale %h@ﬁhﬂrﬁorﬂﬁud}ohdkﬂ% 4fgr530h dMees cambined steps); 'H-

0@1%”9@{"% 34k ﬁ‘éfm ql)qh‘% f]rn 01%%9%31% @H), 4.20 (m, 2H),

3. 29((3 wm@.&@ld QHMW &1 1. aargg (rrcgm 184 oA ALS¢-6H); FLNMR (CDCl3):

113Vt Edvir RSl th VB ERRE6scobBAPEG]m/HbERJeAH('57. 0 nCi / mrol )
Ste RS pur chased from Anersham Bi osci ences, UK. HM3CoA, 0

val onol act one, R- NADPH ( G3- Nlcotlnanlde Adeni ne
A 3-Bhahed 3dobintebdRh s fiesk evas Retfitaskdthadenay (4R8ME) DennrSiarh dari(with a

conddnO4R §WK@%&@Atur@%rob@@a@c%éﬁﬁ!h@ Mﬂ&uow;ﬁlﬁhﬂﬁe{t ((2R,4R)-4-

hydfg{rgMo‘%n 8>§Ba tagg{f?y%jeé%a%?}l%txy%%sw tl-(g lg«’?zHFEAr cagbotx%l acid benzylamide_(88.4

g, 1smnmou)1 aat B NaOH¢ tBocent. 180 B oma,uf.99 Qnuenbase@orgﬁ%c aurlty of lactone 23,
98% duﬁ@lm 91%5%& CQH&%@&I{ r%tml%re%astb@&t@@@mw Qatdr (‘7@6 Q) Shddkmed to 60 °C for

2h tcAalq:dﬂ qﬁﬁglu{j@n/@@verigggf I%ﬁnfeéq s Wb A nE&’p&&?@OMt@ acetate) showed
nearydoft ke @naumebtid@ ofThdtériBTRy= 0. 6 )EtThy biphasiti seivkioretvast imeaited to reflux (~95 °C) to

azedo EE} 01? wgt% 9—-)70(5:9@ glnglﬁégerwsrs Ifh ﬁ% c?/mor{d@ﬁselr )& 3h. The remaining white

slurr[ywas g@tq‘:ﬁ \ﬁlth t@lHeqed’éOO k) and cgr?c%fmqteq_{mg toe %r@ét&%%bbe}glf?e&due (~110 g).
The WddB rebRiuBWaNOERKrred to b E3llm oyEM &t1B00C oral hahjersatirogen sweep to afford
cubat e | j -
L
disspi@d ih odflugogee@il (30 with Viopreusstivingl dbe epletion pag eengeqieaiqd down by

bouhh@&f\“ﬂ@ﬁwgl%l At éﬂﬁéﬁlrﬁﬁwgﬁﬁhUbﬁto@V@MM@Qha%@d aNhliéWefluxmg 2-propanol
| act oni zatj on onol act o

(500 Rle) mggae%déﬂ&wl%ov\cﬂen& mlggiﬂatf‘u%tdhe( t8FE ?Lhn}gnrgmelg?]t %ﬁlﬁ) mL | §. as methanol
cont38d tolbobd bff LGk epiBolaves addeikat feersgamerrats takeep agoGtanh raagtlon mixture volume),

durirﬁd WHiE trRd &L ?eflu;ﬂt]‘t?so‘ﬁ]tiUﬁng%n‘{\@ﬁr@ciﬁi%lté &atuRait NAfer full addition, the mixture
was refluxed until the total volume reached 700 mL, after which heating was discontinued (stirring

continued), and the slurry was cooled to 23 °C (uncontrolled, no temperature ramp was used). The bright,



st

Corning 96 well capture plates. Scintillation cocktail
(Utima-Flo-M was added into each well and plates
wa@owstiesd7on a Trilux M crobeta Counter. The | GBOT/VUSi00®612255
were cal culated wth G aphP8d software (Prism. 5
Procedure: 2. Add 1 L DVMSO or conpounds into the wells
according to the protocol 3. Add 35L incubation buffer
with the rat mcrosones into each well. Incubate 30
mn. at 4C 4. Add 15 L 14C HMGECoA. | ncubate 45 mn.
at 37C 5. Add 10 L HCl stop reagent 0 6. Add 5L
nmevel onol act one. | ncubate overni ght at room
whité Buffpeolatwasdiltdted ppp bipss hikedsidtar fnnel. mgd Hhetcake wes NRged wig2-propanol (100

mL) aﬂ‘\eod'ékg%gg"%g&i r? Shder b Rite§Swedp fdr biserto loRide 138g of wet cake that was
Collect the elua

o e by L P o) Vet BT She s oy 2P of o whte, oty
solid T HINMR Mmoob@t@ncommmw H), B5d(m, 1E8) tT0 @i, ¢ H)CED (allurds2.23 (dd

J-155§z{'99§'ﬂ9 1 IQ 255&& !7%%”24 ?Eggghﬂ ) 54@ rﬁalﬂ%es‘?:ﬁ(n% G398, 4.11-3.92 (m, 2 H),

|"eSs

4.214fdsk éTigB5i Binddd 508 Heq t Irib 488 éag H) F7r @%ﬂ? & "dOnpBrH <L tht
OF. NI‘WQ Y)@z%h ABEKEW Risblufonmadte 8 péttrod dobP(APalus/8 494 [M+€8'S Anal. calculated

5Q7 CT/ / 2 t toal

o o T o1 Bl SRR, i e e SRy 05 N, 4.0
IR(neaty Gage 667, 1515 0512all 45 1270, 846580 FAem about 20 nM  See,

for exanple, the conpounds of: Exanple 4, which has an

I C50 of 7.9 nM Exanpl e as an 1C50 of 7.2

nM Exanpl e 69, which hasr'z%,v"\lﬁ\@gg&ag 2.2 nM Exanpl e

103 he whrhsduntas trenprég@biofentiGOinduding thédearpinplifig®dereiniane All compounds of
Forntl.ﬁﬁsll ﬁ%géf%%@grreéio & QMn pcﬁ?ﬁ@@plcgn Qél-QdmlMYg‘tbr‘éB aldas oG oJ)rﬁ@Qatlon with one or

|
rore praiekic B80T ESSE I RHPHANRS, SHET88ES BY Teriag sRfTtno or controling
dyshB&dém@eﬂ\dn 1M@¥ep€hdﬁn®dl9betémelﬁﬁle bésitii hyserolydessa, dypenchREsteremia,

hype'é'eeqo qa n‘ila é{h?r%'scler@ hy?e%n? gée(?lﬁerﬁg @%VMESJHH%Q ment and

ocytes purchased from
Xe ﬁ@ere@hpqueé& 3re Ko 051 Yitefde el daliga f GriaoR |aPmE‘t§Ff?t5’Qé?1 mammals for
the dreveﬁﬂﬁieﬁﬁd tehttfeRSof dbichadisdedesd. t y of 105 cel | s/ per wel |.

| |
SR AR BB A6, & MOl rovted o e
inveotFﬁet al Bovine Serum) and 10 mM HEPES, (N

2- hydr oxyet hy! - pi perazi ne- Kimiieéhane sul foni ¢ aci d)
(G bco #-15630-080) for 24 hrs—Fhe—eeH

LAYZ \I\ll 1 o VVC' C Pl
i ncubat [¢BEGHEH conpounds forl ¥ and then | abel ed by
i ncubat |da>g1pbmndrred| um cont ai rl()rﬁgtoBOOJG)g/ per m. of {14C

acetic addi—tiondl hrs—After tabet
5 4 g,
the cell asg‘bwmm[b‘éehzmdéai% d twice Wwith 5 mM MOPS,_ (3 5

[ N- nor phgsteniogelip opane sul fcn1|0@0 #Ei d) sol ution
cont ai ning 150 mviNaC and 1 nM EDTA and collTected in
uf fer con n .
Tie @b TSR B0iED G Rt A0 0T O e B A egen b gagent.
order to separate | abel ed cholesterol froml abel ed

non-chol esterol |ipids, the cells |ysates were subject
Formulation 2
Ingredient Amount
compound 0.5 to 800 mg
cellulose, microcrystalline 400 mg
stearic acid 5 mg
silicon dioxide 10 mg
sugar, confectionery 50 mg




to saponification at 60C for 2 hrs. The |ysates were

then conmbined with 0.5 volunme of H20 and 2 vol unes of
wheooaneso7d ol | owed by 30 minutes of vigorous sheRi/Ng2005/012255

After the separation of twb9phases, the upper-phase

solution was collected and conbined with 5 vol unes of

scintillation cocktail. The amount of 14C chol ester ol

was quantified by liquid scintillation counting. The

| C50 val ues were calculated with G aphPad software

(Prism 3.03). Conpounds of the invention exhibit a

range of 1C50 values of |ess than about 1000 nMin the
The Bgtients mentleroine tb uwdbrmitagrdiyresser iftea ot batipwalhds of
sunteﬁtﬁ&&?p @rﬂﬂsfpﬁloﬁ)@é Riten@ range of 1C50 val ues of |ess

han about See, for exapple, the conmpounds of:

Exarrpl e 4, V\,hl ch has an ICﬁ(ffmU'lan%?’AfZ nM Exanple 62,

whi ch ras an I(B'é&dmﬁt 0. 58 nMAnkexampl e 69, which has an

| C50 of ; | M EAallpI €163 0. tWhaS—m‘r‘l—e'S‘@—Of

0. 0880 M“p%(arml e 110. whi 5has an°l1 cs0 of 0 218 nM

Exanpl g siatdh, didsi ch has an I@§@m@f 0.146 nM and

Exanpl € Ma%es,mlg@gra{éas an TCyg o 1- 15 nM ~. C7)

Protocal for Sterol Biosynthesis in 16 Rat Mioblast:
Cell cul ture, conpounds treatnent and cell |abeli ng:
The Inreti@hts Byeodohisied pod whias eifbirdomnat&BCDiteIIRIr iliikb8) wer e

hard%&%yw?aipsull? %h%gmgtgnr%%ja Bér”ekture fl asks and seeded on

l"at es”™ at density of 60,000 cells

per well. The ceI s were gF%WH'aF"?F M  (Dul becco's

|ng,|ggghtr| ed Eagre Medium (@ b mmdﬁaxo%wt/aatébwtgont a| ni ng
- 10% heat

l nact | vat orl EBS (E t '1| 05 uG‘v’I re—Ser uny \ bCO

comPoYpthg2- 139) for 72 hours unt'i'? 5% eachi ng confl uenc
The d%dljeﬂwytmeeglym ¢0d0ncubat ed 32it;m7edi a wi t h conpound
dirmethyt——sutS for—3hours and
Polf kﬁ| gé)’e?{'eﬁgb%\\/ i n(‘lthﬁI ng qultdr‘l%?‘“ um cont aining
conpound, 0.2% DVBO and 1 ~Gi/ per nmL of 14C acet| c
The ﬁhgliealefwl@ fare2dd i@y tviaomdting 3n¥\Be POTAL BOTAds containing
25 { 2hQ05/ 012255 152 hours. After |abeling, the
90813 Y'H-re washed once with 1x PBS (G bco #14190-144
t h&vhile pebediments pf tahinventien haveibgemillysirated aph desicriedygit B ooh intended that

thes&Eb&HeMSistiale- ahd abstap®kII pdekiBlk Siin€ bithe RXéritiac.Ratter, aftwords used in

o SRR L oGRS e BORRBh SpAYEE e s crances

may Bk eradk witiiduh dénading fromshecsrislt @rd enoe¢ Pf theineengt r act ed from
saponified |lysates by conmbining with 3 vol unes of

hexane and m xi ng by pj t ' The upper
organi ¢ phase sol ution Q&ibgi?&%%%\;sand conmbi ned with
an equal volume of 1 N KOH in 50% net hanol and m xed

by Tﬂé B%%&n@s & tﬁ.galﬁvenTm&Q B&H o SRe HMAEAA Sed@Bse inhibition in standard
collected 1n a I | ant - coat ed

assayq g TMRIRKGd ResheRe R DR A 6§e£6§pdr&\ﬁfa&]n'g%§€a?°66%’8 39:75-84;
Analpmﬁc&bbhis&yﬂ@m 186:2012 B1; RRITA0-ANrhaohiackbGy 8-Nov- -82) Accordingly, such

comFounds %.rqaeff)u uléf@gso&%ﬁ)ﬂ hé %ﬁﬁegﬁp '{}@’E lugéf? If&QreE%nEdnﬂglllng or preventing

intenefie hipsrolielpeterelgiay Emeétaldﬁwwwrtr CB“‘%ei”tb"h%r %”@"%?P'ie(Pé'St 0
Regaviyasggntrol s vs. conpound concentration on
%/f @“ ex ﬁ %O 9 da B anal ysis w zard using a
EIH’ST o[RBT BT EPYE ™ rodel with formula: y = Brax
Male( Thafirs REHSEragque-Dapsey\ite mereied with }2% (ceglestyraiping fgrat chow diets for 5 days

befoFéi;gé'c#?ﬂctn'gonlv&’é ko mifeddSantd 'ﬂbﬂn@één%d mﬁgé ﬁérh&jémzﬁ{g k&ution in an ice
response elngglnh

et P et TP BT LD PQBRRBLNE T 200 i AL CRLCGgP 16 min. vih

Sonkineeitiviganttison, 10z00e ram 1&,00C% (). The upper fat layer was removed and the supernatant
decanted into fresh tubes. This step was repeated one more time before transferring the supernatant into

11%




val ue greater than about 100 nMin the aforenentioned

L6 Rat Myobl ast. See, for exanple, the conpounds of:
waEx@spb®79, which has an L6 1 C50 of 3069 nM EREmpbm05/012255

62, which has an L6 | C50 0150703 nM Exanple 69, which

has an L6 1 C50 of 159 nM Exanple 110, which has an L6

| G50 of 632 nM Exanple 111, which has an L6 | C50 of

6400 nM and Exanple 112, which has an L6 |1 C50 of

73,500 nM O Preferred conpounds of the invention

exhibit a hepatocyte selectivity greater than about

1000 ((L6 I1C50 / Rat hepatocyte |1 C50) > 1000), and
ultrabenirduge tlifes|a08 Oervefl el @B@w@pw(h%ﬁpwwforlqmd@wrﬂm5°%he resulting
supe%%é‘(t %§le&rfge(n@§%%ﬁét%g%§&d td Rl LA rM_SO ZWhlaitlgP'(ﬁ Pellets were

ound having a For
homp@ng@d apntippoy garrd abgut 0 tN\ep\uSa reapc?oleéi ana dlldted Into totaIH(f)60 mL buffer.

The phoddirnaud edtitiatian df yhedmaeptrald \wassi@tdrmined bethe Lawmiydéetiond using a BCA

(Biciﬁ%h%éﬁég%g@ﬁﬁ 9’5%?’5%&{ C%@Ja?d:% (%321 il gllcﬁéts%f BicRREMes were kept frozen in

. n ogen, al kyl',
liquigpispgeal kyl , aryl, aral kyl, heteroaryl or
HMd@dAﬂBQ@H@&{lﬂieretlﬁmdt@ma‘JolA‘VRSdtb&tséAsﬁae.d; R4 i s hal ogen;

Yy C3- C8 cycl oal kyl, aryl, aralkyl,
Mat%'@F@P%&@t Br heteroaral kyl; optionally substituted:
[3-"CF Mpb@(@)m@mmolmgg @)rchased frqnCAPpFRRS Ripsciences, UK. HMGCoA,

meval@rg_go}edr'?egégtgiﬁ)PH% Iéfé%(fé%me Bﬁu@é@ndgﬁh@srpﬁatg Fedduced form) were

purcksss g, SHeA é?%&?'fg} Foot® 11%{%?%%{?%‘?%&39/%‘]&"? %‘ﬂiﬁlaf’&ab‘yr atory.
1. SUlgsiel i oF @ichettyk Sulfédidel (DMISE) er Dl MIDMSQ)mItaIramg(eylest compound at a

h%ﬁ%ﬁuﬁl%ﬁ@ﬁ%qggl%y ch\ %{v&n’ 0.1 nM to 1 mM was placed
(n@g—@)ch oehpfa Cor(h@g-@f)? yveltmlmpq ARYolgpe of( WWUOOCWM NaHQPO‘i 10 mM

RéniaadieRAd t1@lﬁﬂm EDP@ﬁ(HﬂWené@]érﬁh&eﬁa adeticeaidbntainig with 50 Og/mL rat liver
; ch?s%%'e' C%&% 'rgc'é? h el A(%%r anubaFoq%PﬁfrﬁFBon SLh 881 & *c-HMaCoa
(m@a4| HQiptvettt MaimiNh NADRZH, ZQHMID@'L Dlthlethemtglaww added and incubated at 37°C for

hg‘[' géo‘?t% & d@ﬁhm T g_&gr(gw \@%&thmm %%hé:%‘\dhlgﬁbik%l pL of HCI followed by 5 uL

()t;p@aam@gq:tone g@mqpyep@- m@,}bate@ﬂt ropy tergpe&etyqe ov%{plgw?, pllow lactonization of
ahleyhiondicbefcvabidiactde. MRE REwatedlskiybles apieiappl@dlty/columns containing 300

S U S
}Aéykgahlon exchange resin in a Corning filter plate. The eluates were collected into

Commg 96 well capture plates. Scintillation cocktail (Ultima-Flo-M) was added into each well and
plates counted on a Trilux Microbeta Counter. The ICs; values were calculated with GraphPad
software (Prism).

Procedure:

2. Add 1 uL. DMSO or compounds into the wells according to the protocol

Add 35uL incubation buffer with the rat microsomes into each well. Incubate 30 min. at 4°C

Add 15 pL “C-HMGCoA. Incubate 45 min. at 37°C

Add 10 pL HCI stop reagent

Add 5pL mevelonolactone. Incubate overnight at room temperature

Apply the containing into the AG 1-X8 anion exchange resin in Corning filter plate

Collect the eluate into Corning capture plate

Add scintillation cocktail Ultima-Flo-M

© © N o gk~ w

10. Count on a Trilux Microbeta Counter p
11. Calculate ICsq values
Compounds of the invention exhibit a range of ICs; values of less than about 500 nM in the

aforementioned in vitro assay. Preferred compounds of the invention exhibit a range of ICs values of less



R and R' are each independently H, Cl-Cl2 al kyl, aryl
or aral kyl; optionally substituted; and nis 0-2. 2.
wab@saeswpound of the Fornmula | of claiml, a PCT/US2005/012255

pharmaceutically acceptabl &1salt, ester, am de or

stereoi sonmer thereof wherein R2 is aryl, aralkyl,
heteroaryl or heteroaral kyl; optionally substituted.

WO 2005/ 105079 PCT/ US2005/ 012255 154 3. The conpound

of claiml1l or claim2, a pharmaceutically acceptable

salt, ester, amde or . stereoisoner thereof wherein
R4 is -(CH2) NnC(O NR6R7 4. The conpound of claim2, a
thanhautt8¢ eMt Moed drgfemetenptrabnds of Hietinveetiop exhibipgriagee gfrICso values of less than

abo@tagét@l?'tsﬁ;?ggfexa% erROEorBR& dt: F_R%mlpfé 4PREBY has HAtL,@NABINW, Example 62,

wh|c8 8%%?’.‘)@0 Q§f7 Zd]r\é‘lEﬁ?riplagg r"gqh%ag an Egbﬁ%m@&xﬁwglgﬁm which has an ICs, of
50.4308 ERdraié €045 avhith hassdndCy, 0 Th.8leMoExanmpteet 8 oividmims anlites ebT.38 nM,

ExanWE\g[I'H Qm%ﬂ a®kn |§6 cﬁ?% EA b BaApleyd12, idH 1RR 3R, of 8.30 b

tute e ot one of R6 and R7 is
3%&686ﬁ§?dund of. claim5, a pharnmaceutically acceptable
Brdtokol {6 Ste6lBichhtBkesisOn Rat lespaaicglester  t her eof wherein

Cell zl;lﬂ@re 8ompoun%sqr%a?m%n§ %F&ﬁy%behri%pt ionally substituted. 7.

cla 1
Frozpi eat ha@@Wﬁ% RurFiEsed e XammTeck (p, N@@égb Wefa%e%’dcﬂn 6-well collagen |

coatéd ﬁét@@btm[sltyt&ﬁ %S%éfls/[y@ﬂ Qi ThaRRlld Werk SRMNGPPMEM, (Dulbecco’s Modified

Eaglg){vﬁegﬁﬁggcggc {;181to% 0%5 %%%5%‘%?]5% AF&&%%\/\};@QE:%m% %h& 1Pkm HEPES, (N-

2- hyd@kyethysplaeraammhzﬂaﬁ;arpq sulfenic #cid) 4eibeé 1563P 98 ffor24 hrs. The cells were pre-

lncuGé?éEp\lerr%Burﬁls ArM ks MWhé}gal%IéaWymﬂuBatg% in Medién %ﬂwtauﬁﬁg NuCi/per mL of
ar

14 2
C 4CRIGACH| T ) S0RYoHAST ATPUARE TP IR BT KPS TIREFLh M MOPS, (3
[N-nfePphiolinopireparie solfdniccasal) bglutionlosrtaiiog &0 mMtNaChard bm Mrﬁ?@ and collected in

the IFQ‘J &%honfa% rB%O‘#KOFQ%é@&Q@»%R@R] one of R6 and R

tional Iy substituted, and the other one
Cho@Pfe'RBe%ﬁﬂ'onﬂvd flefappalysisng R5 s O -C6 al kyl or C3-C8
In ord¥ratb e&dalate labdéa &ESTeld) 56T BBIET hISA RS BRES the L8 IYshtes were subject

to s%o@éﬁ%ﬁ_\a 6o foP5 FRAFHD Hs&e LDER HEA doRBNENGitPo 5 QdiiHE & Ho and 2

volumes of hexane, followed by 30 minutes of vigorous shaking. After the separation of two phases, the
upper-phase solution was collected and combined with 5 volumes of scintillation cocktail. The amount of
C cholesterol was quantified by liquid scintillation counting. The ICs values were calculated with
GraphPad software (Prism 3.03).

Compounds of the invention exhibit a range of ICs, values of less than about 1000 nM in the
aforementioned cell assay. Preferred compounds of the invention exhibit a range of 1C5 values of less
than about 100 nM. See, for example, the compounds of: Example 4, which has an ICs, of 0.42 nM,
Example 62, which has an ICs, of 0.58 nM, Example 69, which has an I1Cs of 0.18 nM, Example 103,
which has an ICs, of 0.0880 nM, Example 110, which has an ICs of 0.218 nM, Example 111, which has
an ICs of 0.146 nM, and Example 112, which has an ICsp of 1.15 nM. .

C.) Protocol for Sterol Biosynthesis in L6 Rat Myoblast:

Cell culture, compounds treatment and cell labeling:

L6 rat myoblast purchased from ATCC (CRL-1458) were grown in T-150 vented culture flasks and seeded
on 12-well culture plates at a density of 60,000 cells per well. The cells were grown in DMEM,
(Dulbecco’s Modified Eagle Medium) (Gibco, #10567-014) containing 10% heat inactivated FBS (Fetal
Bovine Serum) (Gibco # 10082-139) for 72 hours until reaching confluence. The cells were pre-incubated
in media with compound and 0.2% DMSO (dimethyl sulfoxide) for 3 hours and then labeled by incubating
in medium containing compound, 0.2% DMSO and 1 OCi/per mL of C acetic acid for an additional 3



RS R_O0O~1 R b. RR NO froma conmpound having a

Formula a. 0O O RS RR~-N OR6 H O a. 5 conprising the
wo edosavdony steps: 1.) Reacting the conpound a.P@i/UR2085/012255

conmpound having a fornula 2, 0 OR bRlo R-0 NH2 C

in a solvent; and optionally reacting the conpound a.

with a conpound NHR6R7, in a solvent, prior to the

first step; O wherein R2 and R5 are each

i ndependently H;, hal ogen; Cl1-C6 al kyl, C3-C8

cycl oal kyl, aryl, aralkyl, heteroaryl or

heteroaralkyl optlonally substituted; RO is -OR6 or -
hoursIRBRH;|abRBhg, the Hellsme—r@wesf&ﬁ lepde, Wlwstd@?lcﬁﬁﬂ%w 144)thyan lysed overnight
at 4@.@5&% corl?ﬁﬁ R4 RR% XbHInd P8YflopRdtiinkly | ;  optional Iy

stituted wth aryl, het eroaryl , | ower al kyl ,
Choleslerpheryactteand dategpalyifoor | - (CH2)" CONR R',
Lipid ésté2 bohdSQRR hyd&ﬂﬁhlﬂ?b%apomﬁcdﬁonm theRysates at-l60°cj|_fot(2|_|®urs Sterols (including

chol L Xl:z wer Ix%te%yfﬁ)lnpééggbﬁr d I?sraxals’ ty%{irﬁ!) iKiMg wﬂfh@b@tﬁrﬁ@sr FheRdne and mixing by

oar a op | y subs W t
pipefiet &mear i UDPesAEdenisiARgTe 3%%@%“0”@?‘* and(c Tﬁ%ﬁtﬁkﬁn equal volume of

1N KAHCZ0 P, REINR oRENd rikadP)yiaRR6 timSE2 NI Ugperamrgaid; phase was collected in a

scnntll%rg%%t?do;g%ﬁ lQNaﬁa%%)SOR%d heéa%%g‘/ggﬁﬁe\? et kion at];oom temperature for

3 hoars4 The ameyrbel G Phatpstnse! iwes aranyifiesdivsaintiiatiep %nftr@ iR gubrilux 1450 plate
reao‘af3 198t PRBICSRlURE Wekk dalcamted fro ",@nﬂlbﬁonéivr@ladver tb N@gdNed Exghtrols vs.

comﬂ ngr%grgclrelg%l%ﬁp on t Uteﬁ ch\:gl é&p%r %?’nalgsflsa \|N,l_§_ rd urSlgg%%Irg%%rdylllhlbltlon curve

modeiadithdemmulaOR’ | (CHQ)nOOOR -(CH2) " CONR R',
- (CH2), CE§%aX '4y2 CN, R and R' are each
i ndependent |

Wh%%k(llsdH%dqwfo %Bglmbt(t: 9P gaye ﬁgl? %Lﬁlt Xréceﬁéﬁﬁlogn dl‘é&ffe%orogse being inhibited
and 8aak+Y2rislthp dimdiea tdspor€t -a€XGapalokgHes z@p@cﬂﬂaoun@ RARRIVZRIon have a L6 ICq

valu ?gtjegfgﬁ] chﬁﬂod rﬁg fr?lre}hée gg.%hf&ﬁf ogfazﬁ E@Rat' I\W?)Braé’tpgée fcﬁ‘@%mple the
compsnBEF ETRIPPb WPUET EEsS0 0801 S8 MLBeS SR KSR AR L6 o of 703
nM, @karb i€ 6d-auniet has &n I 10g] @li169 dMs@daexpteadowmrmahm ¥ Gt 632 nM, Example
111 SRS E LR Ps RY,; of 6400 nM, and Example 112, which has an L6 ICsp of 73,500 nM.

Preferred compounds of the invention exhibit a hepatocyte selectivity greater than about 1000 ((L6 1C5 /
Rat hepatocyte ICs;) > 1000), and have a L6 ICs value greater than about 1000 nM.



(3R 5R) - 7-[ 4- Benzyl car banoyl - 2- (4-f | uor o- phenyl )-5-i so
propyl -i m dazol -1-yl ] -3, 5-di hydr oxy- hept anoi ¢ aci d;

W@ 30R5/105079 PCT/US2005/012255
5R) - 7-[ 2- (4- Fl uor o- phenyl ) 18- i sopr opyl - 4- ( 2- net hoxy- et
hyl car banmoyl ) -i mi dazol -1-yl]-3, 5-d ihydroxy-
heptanoic acid; 5
(3R 5R) - 7-[2- (4-Fl uoro- phenyl ) -5-i sopropyl - 4- phenyl car
banoyl -i m dazol - 1-yl ] -3, 5-di hydr oxy- heptanoi ¢ aci d;
(3R 5R)-7-[4-(1, 3- D hydro-i soi ndol e-2-carbonyl )-2-(4-f
| uor o- phenyl ) - 5-i sopropyl -i m dazol -1-yl] -3, 5-

di hydr oxy- hept anoi ¢ aci d;  CLAIMS
(3R 5R)-7-[ 4- (Benzyl - ethyl car banmoyl ) - 2- (4-f | uor o- phen
yl)-5-isopropyl-imdazol -1 -yl]-3,5-dihydroxy- O
Whaﬁ%ﬁﬁ'&”ﬁél‘sc aci d;
(3R, 5R) 7-{2- (4 FI uor o- phenyl ) - 5- isopropyl 4-[(pyridin

-3-yl e [,] -i mdazol -1-yl}-3
(E? ﬁﬁ&?‘% Xﬁév'ngangf?rg%éc'i d:
(3R, 5R)-7-[ 2- (4- Fl uoro- phenyl)-5-|sop
n- 3-yl - et hyl car banoyl ) -i m dazol - 1-yl ] -3, 5- di hydr oxy-
hept anoi c acid; 5 HO
(3R 5R)-7-[2-(4- Fl uoro- phenyl ) - 5-i opropyl-4-((R)-2-ph
enyl - propylcarbannyl)-ln1dazo|-|-y|] 3, 5-di hydr oxy-
hept anoi ¢ aci d;
(3R 5R)-7-[ 4- [2 (4- Chl or o- phenyl/) - 3- hydr oxy- propyl carb
propyl -i m dazol -1 -
cid; gs
(3R,5R) 7-{2-(4- Fluoro phenyh)-5<1 sopropyl - 4-[ 2- (4-su
f amoyl - phenyl ) - et hyl car hanoy} m dazol -1-yl}-3,5- 0
di hydr oxy- hept anoi ¢ aci 7 \s
(3R,5R)-7-[2-(4-fl uoro- phenyl%-S '§opropyl-4-((S)-1-ne
t hyl - 3- phenyl - propylcarbanay})-ln1dazo| 1-yl]- -
di hydr oxy- hept anoi c acirg
or a fh3inad8lticaiy decépgtallé sat; estqzrhanlyé Prsterplsqner tHerrof wheskiany| ) -

R? arHJ[ I!{WArg ggc@\?ﬁ%é%rldeﬁw ﬁ%fog@ﬁ/ b-'c'g‘aﬂaz@chlcyMb&mﬁ arlsyl aralkyl, heteroaryl or

hetefPBRIKS*R?P“PUT”ZSE*ZPI'FJFGGOr o- phenyl )-4-((1
R* isPalRGm 2+ bydr sy -Co-Crryhieatyyiratyh ptalkilh pétenywily- @ hhtetoestdya aptipnally
sum%% g (ESQPIORRERT. B glB7.a! - 1- 1] -3, 5-di hydr oxy- hept anoi ¢

-(CHONBBR)-(CH. QOPR: of (@ Csny | ) - 5-i sopr opyl - 4- [ 2- ( 4- met

R® ahtPRYar® BEEW h&e‘p@r‘icﬁwlyﬁﬁfmméﬂkﬂl 3,10 deacdikyll apyl, bralybheteroaryl or
heter@g@ﬁgl@é%n%] stjgtsh?ultedi WI'[% a F}il1el'1re]’ce|rc3aryjL I?\A(eéalk 1, halo reg Xoerre—t?] ZI)nCOOR -

(CHQ{@M@W?IKéth?@ﬁaﬁﬂbwﬁiiPE@Nsopropyl-|n1|dazol 1-yl]- 0
CH% % Eai? @@b@%l@@n@bﬂmlod ,—(cﬁr%sozR or

N, R I‘Wﬂﬁo %tpﬂ?} er orEnzéD %?E%ﬁwbr)ergh %ltﬁ)h%@) nalnbéug u8)c((ytwgi heteroatoms

sele@tdydre & Hanvp| daidriroeipg @ptydnaliymudamm wmwyl asalsw dieteyfr s heteroaralkyl,

- X i Bal «(CH2),COOR!, -(CH,),CONR'R”, -(CH,):SO,R’, SO;NR'R" or
C1C?§ﬂ5§@§?pgfﬁ? g °99W or o- ph%nyl) eéhf?carbanoylf 2- f :
CN;-f| uor o- phenyl ) - 5 i sopropyl -imidazol -1-yl]-3,5-
R® isCHr Y4441, Yaiky e pétadaiy oeletaloarakyl; optionally substituted;

g 0. 2P LRRMbAubdiRksd2 aRdn is 0-2.
Ran&ﬁi;lar %aé:B)llrkg%eE %gﬁh"l‘fb Cﬁ)ﬁtﬁwyg%ﬂé ¥ l@?gﬂt&b\ﬁdlyﬁsu rloxe- nis

hept anoi ¢ aci d; MD 2005/105079 PCT/U82005/012255

2. The compound of the Formula I of claim 1, a pharmaceutically acceptable salt, ester, amide or

AL 4- (2-pyri di

stereoisomer thereof wherein R? is aryl, aralkyl, heteroaryl or heteroaralkyl; optionally substituted.
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(3R, 5R)-7-{2-(4-fl uoro-phenyl)-5-isopropyl -4-[ 2-(3-net
wheoogApteenyl ) - et hyl car banoyl ] -i mi dazol - 1-yl } - BCBUS2005/012255

di hydr oxy- hept anoi c aci d; 154

(3R 5R)-7-{2-(4-fluoro-phenyl)-4-[2-(4-fluoro-phenyl)-

et hyl car banoyl | - 5-i sopropyl -i m dazol - 1-yl }- 3, 5-

di hydr oxy- heptanoi c acid; (3

R, 5R)-7-[4-[2-(3-chl oro- phenyl) ethylcarbanDyI] 2-(4-f

| uor o- phenyl ) - 5-i sopropyl -i m dazol -1-yl ] -3, 5-

di hydr oxy- hept anoi ¢ aci d;

(3R, 5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl -4-(2-pyridi
3. N 4nY Lofibdinl 68 é%ﬁwl:némi ﬁa%&ﬂacéﬁtﬁé&l@b@eep@b@' sal, dars@()émlde or

heptanol ¢ aci d; é 6?% ﬁﬁ | uoro- phenyl)-4-((1
ﬁ@ﬁQBQP?r@eﬁ9%W6%y‘ iy BRGIBYRY - 2- phenyl - et hyl car banoy

I) 5 0 '

m daz
AP Bpepp b R Sptbmachulial DXORIRY Sl UG R B4 poisomer

ther@&wbvbmﬁnlm.@wl -optigriafiy @bsﬂtwﬁﬁvmw @Rt ee- aci d;

(3R 5R) - 7-[2-(4-Fl uoro- phenyl) 5- |sopropyl 4- phenylcar

banoyl -i m dazol - 1-y
5. ( 24n R AU of a1 L%}D'a'"b% @ﬁy?%aéelf %?J&a Fa%' b Flst I e or
sterebisombf bangblwherdirderealf Rianyd R-i8akikdi dWIQmajjxyumgiptegrmddhe other one of R®
andﬂBEﬂ%R) 7-[2-(4-Fl uoro-phenyl)-5-ethyl-4-(4-fl uorophen
yl car banmoyl ) -i m dazol - 1-yl ] - 3, 5-di hydr oxy- hept anoi c
acitde compound of claim 5, a pharmaceutlcally acceptable salt, ester, amide or stereoisomer

ther%@Rh?rﬁ}'é’gﬁng fAﬁdFﬂ'Js r Zﬂ%ﬁ S%bﬁmganoﬁcpgglngl carbam

(3R 5R) - 7- [2 (4 Fluoro phenyl) 5 propyl 4- benzyl car bam
7. o Yhnb % b oflth Edrimdia2 oflEiAMAr 8 %¥NarapduasMl eciplaBle salf) ester, amide or

3R 5R 4- phenet h
strdsABS! Rwﬁrﬁp%wéq A R b T
(3R 5R) - 7-[2-(4-Fl uor o- phenyl ) - 5- propyi - 4- (4-f | uor ophe
gg/lk g%ﬁ%&ﬁ&)ny LeSAaB9 b aidor ¥l chinBouti B Y% #6210 | PERERNRh&rein the salt is a

sod{BRSHR) - 7- [ 2- (4- Fl uor o- phenyl ) - 5- met hyl - 4- phenyl car bam

oyI-inidazoI 1-yl]-3,5-di hydroxy-heptanoic acid; 5
5R 7-[2-(4-Fl uor.o-phen 4- benzylcarbam

9. oyI ?%T Qf(la [nfogfdgf @a' y%&%’i?é a%FrF%%gl c acid;
(3R 5R) 7 [ 2- (4- Fl uor o- phenyl ) - 5- neth | - 4- phenethylcar
banoyl -i m dazol - 1-yl ] -3, 5-di hydr oxy- anoi ¢ acid;
(3R, 5R)-7-[ 4-[ (Bi phenyl - 3- ylnethylflcarb nDyI] 2-(4-1l
uor o- phenyl ) - 5-i sopropyl -i m dazol -
di hydr oxy- heptanoic acid; O
(3R,5R)-7-[2-(4-FIuorg—phe
car banoyl -i m dazol - 1-yl ,
aci d, \
(3R 5R) - 7-[ 2- (4- Fl uor o- pheny!) - 5- net hyl - 4- (4- sul f anoyl
- benzyl car banoyl ) -i m dagol - 1-yl ] -3, 5-d i hydroxy-
hept anoi ¢ aci d;
(3R,5R)-7-[4-benzy|carbannyl-2-pﬁeny|-5-isopropy|-inid
azol -1-yl]-3, 5-di hydroxy-heptanoic acid; 5

3RR24 banmoyl ) - 2- (4-f| h
( r%ﬁ%ggb?%ﬁRf¥%§§%ﬁmgf%%b%gﬁ gngyd?hydgoxy_uoro P

2|sopropyl 4- phenet hyl
ydroxy hept anoi ¢

10.  The lactone form of claim 9, wherein R? is pheny! optionally substituted with one or more halogen,
R* is —(CH,),C(O)NR®R’, one of R® and R’ is aralkyl, optionally substituted, and the other one of R® and
R’ is H ; and R® is C-Cg alkyl or C3-Cq cycloalkyl.
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(3R, 5R) - 7-[ 2- (4- Fl uor o- phenyl ) - 4- (i ndan- 1- yl car banoyl )
WO 3eosaapropyl - i m dazol - 1-yl ] - 3, 5- di hydr oxy- hepP@noszm05/012255
aci d; 155
(3R 5R) - 7-[4- Benzyl car banoyl - 5- cycl opr opyl -2- (4-fl uoro
- phenyl ) -i midazol - 1-yl ] -3, 5-di hydr oxy- hept anoi ¢
aci d;
(3R 5R)-7-[5-cycl opropyl - 2- (4-fl uoro-phenyl )-4-(4-neth
oxy- benzyl car banoyl ) -i m dazol -1-yl ] -3, 5-
di hydr oxy- hept anoi ¢ aci d; and pharnaceutically
11. acogpbab for pabérhgamdmpacddaeng afFomsueier eof . 13. The
CQTPQ doﬂ@ defined in any one of clainms 1-12
raspectiyely, selgeted fromthe group consisting of
R'~ N <>t 4- charbanDyI-Z-(4-fIuoro-phenyl)-5-iso
propylbinida;bi- <YIRP- 3, 5-di hydr oxy- hept anoi c aci d;
pharnaceuti%alﬂ§ acceptable salts and | actone forns
thereof. 14. A con®ination of the compound or the
frompha@mpaceUtavoaklFprmade@pt abl e salt or | actone form

thereof, as defined in any ane f clainms 1-13
respectively, and one or noje ddi%konal
phar maceutically active em”. .~ A pharnmaceuti ca

conposi tion conprising the céhpaiind as defined in any
one of clainms 1-13 respectively, or the conbination
as defined in claim214; and a@pharmaceutically

compPiGRRhSRlSicPdtedser . diluent or vehicle. 1
1) Reacting the compound a. with a compound having a formula c.,
o OR!ORI®

R'-o NH,
C.

in a solvent; and

optionally reacting the compound a. with a compound NHRER’, in a solvent, prior to the first step;

wherein R? and R® are each independently H; halogen; C4-Cs alkyl, Cs-Csg cycloalkyl, aryl, aralkyl,
heteroaryl or heteroaralkyl; optionally substituted;

R%is —OR® or - NR°R’;

R%is H; C4-Cqo alkyl, C3-Cs cycloalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; optionally substituted with
aryl, heteroaryl, lower alkyl, halogen, OR’, -(CH),COOR, -(CH2),CONR'R”, (CH,),SO;R’, SO,NR'R" or
CN;

R’ is H; C4-C1q alkyl, Ca-Cg cycloalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; optionally substituted with
aryl, heteroaryl, lower alkyl, halogen, OR/,

~(CH,),COOR’, -(CH2),CONR'R", (CH;),SO2R’, SO,NR'R" or CN; -(CH3),COR’, -(CH;),COOR’, -
(CH,),CONR'R” or —(CH,),SO,R’; or

N, R® and R” taken together form a 4-11 member ring optionally containing up to two heteroatoms
selected from O, N and S, said ring being optionally substituted with aryl, aralkyl, heteroaryl, heteroaralkyl,
C4-Cqo alkyl, C3-Cg cycloalkyl, halogen, OR’, -(CH;),COOR’, -(CH;),CONR'R”, -(CH2),SO,R’, SO,NR'R” or
CN;

R and R’ are each independently H; C4-Cy alkyl, aryl or aralkyl; optionally substituted; n is 0-2;

R' and R"" are each independently C4-Cqq alkyl, C(O)R7, -SIR™R"®R"or R"” and R"" taken together from
isopropyl; and R R"™and R' are each independently C4-Cg alkyl.
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12. A compound of the Formula | of claim 1 selected from the group consisting of:
(3R,5R)-7-[4-Benzylcarbamoyl-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1 -yl]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(2-methoxy-ethylcarbamoyl)-imidazol-1-yl}-3,5-dihydroxy-
heptanoic acid;

(3R,5R)-7-[2~(4-Fluoro-phenyl)-5-isopropyl-4-phenylcarbamoyl-imidazol-1-yl}-3, 5-dihydroxy-heptanoic
acid;

(3R,5R)-7-{4~(1,3-Dihydro-isoindole-2-carbonyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1 -y1-3,5-
dihydroxy-heptanoic acid,;
(3R,5R)-7-[4-(Benzyl-ethyl-carbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1 -yl]-3,5-dihydroxy-
heptanoic acid;
(3R,5R)-7-{2-(4-Fluoro-phenyl)-5-isopropyl-4-[(pyridin-3-yimethyl)-carbamoyil-imidazol-1-yi}-3,5-
dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-(2-pyridin-3-yl-ethylcarbamoyi)-imidazol-1 -yl]-3,5-dihydroxy-
heptanoic acid,; ,
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-((R)-2-phenyl-propylcarbamoyl)-imidazol-1-yl]-3,5-dihydroxy-
heptanoic acid;
(3R,5R)—?—[4-[2—(4-ChIoro-phenyl)-3-hydroxy-propylcarbamoyl]—2-(4-fluoro—phenyl)-S-isopropyl-imidazol-1 -
yl]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-{2-(4-Fluoro-phenyl)-5-isopropyl-4-[2-(4-sulfamoyl-phenyl)-ethylcarbamoyl]-imidazol-1-yi}-3,5-
dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl-4-((S)-1-methyl-3-phenyl-propylcarbamoyl)-imidazol-1-yl]-3,5-
dihydroxy-heptanoic acid;
(3R,5R)—?—{2-(4-fluoro-phenyl)-4-[2-(3-f|uoro-phenyI)-ethylcarbamoyl]-5-isopropyl-imidazol-1 -yl}-3,5-
dihydroxy-heptanoic acid,;
(3R,5R)-7-[2-(4-fluoro-phenyl)-4-((1S,2S)-2-hydroxy-1-methoxymethyl-2-phenyl-ethylcarbamoyl )-5-
isopropyl-imidazol-1-yl}-3,5-dihydroxy-heptanoic acid;
(3R,5R)—7-{2-(4-ﬂuoro-phenyl)—5~isopropyl-4-[2—(4-methoxy-phenyl)-ethylcarbamoyl]-imidazol-1 -yi}-3,5-
dihydroxy-heptanoic acid;

(3R,5R)-7-[2~(4-fluoro-phenyl)-4-((S)-1 -hydroxymethyl-2-phenyl-ethylcarbamoyl)-5isopropyl-imidazol-1-yl]-
3,5-dihydroxy-heptanoic acid;

(3R,5R)-7-{2-(4-fluoro-phenyl)-4-[(1S,25)-2-hydroxy-1 -hydroxymethyl-2-(4-methylsulfanyl-phenyl)-
ethylcarbamoyl]-5-isopropyl-imidazol-1-yl}-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[4-[2-(4-chloro-phenyl)-ethylcarbamoyl]-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl]-3,5-
dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl-4-((S)-2-phenyl-propylcarbamoyl)-imidazol-1-yi}-3,5-dihydroxy-

heptanoic acid;
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(3R,5R)-7-{2-(4~fluoro-phenyl)-5—isopropyl-4-[2-(3-methoxy-phenyl)-ethylcarbamoyl]-im idazol-1-yl}-3,5-
dihydroxy-heptanoic acid;
(3R,5R)-7-{2-(4-fluoro-phenyl)-4-[2-(4-fluoro-phenyl)-ethylcarbamoyl]-5-isopropyl-im idazol-1-y1}-3,5-
dihydroxy-heptanoic acid;
(3R,5R)—7-[4—[2—(3-ch|oro-phenyl)—ethylcarbamoyl]-2-(4~fluoro-phenyl)-5-isopropyl-im idazol-1-yl]-3,5-
dihydroxy-heptanoic acid;
(3R,5R)~7-[2-(4—f|uoro-phenyl)-5-isopropyl—4-(2—pyridin-4—yl-ethylcarbamoyl)—imidazol-1-yl]-3,5—dihydroxy-
heptanoic acid;

(3R,5R)-7-[2-(4-fluoro-phenyl)-4-((1R,2R)-2-hydroxy-1 -hydroxymethyl-2-phenyl-ethylcarbamoyl)-5-
isopropyl-imidazol-1-yl]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-benzylcarbamoyl-imidazol-1 -yl]-3,5-dihydroxy-heptanoic
acid;

(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-phenylcarbamoyl-imidazol-1-yl]-3, 5-dihydroxy-heptanoic
acid,;

(38,5R)-7-[2-(4-fluoro-phenyl)-5-isopropyl-4-(toluene-4-sulfonyl)-imidazol-1 -yl]-3,5-dihydroxy-heptanoic
acid; (3R,5R)-7-[2-(4-Fluoro-phenyl)-5-ethyl-4-(4-fluorophenylcarbamoyl)-imidazol-1 -yi]-3,5-dihydroxy-
heptanoic acid;
(3R,5R)-7-[2-(4-FIuoro-phenyI)-5-pr0py|-4-phenylcarbamoyl-imidazol-1-yl]~3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-propyl-4-benzylcarbamoyl-imidazol-1 -yl}-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-propyl-4-phenethylcarbamoyl-imidazol-1-yl]-3, 5-dihydroxy-heptanoic
acid;

(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-propyl-4-(4-fluorophenylcarbamoyl)-imidazol-1 -yl]-3,5-dihydroxy-
heptanoic acid;

(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-methyl-4-phenylcarbamoyl-imidazol-1 -yi]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-methyl-4-benzylcarbamoyl-imidazol-1 -yl}-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-methyl-4-phenethylcarbamoyl-imidazol-1 -yl]-3,5-dihydroxy-heptanoic
acid;

(3R, 5R)-7-[4-[(Biphenyl-3-ylmethyl)-carbamoyi]-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1-yl}-3,5-
dihydroxy-heptanoic acid;

(3R,5R)-7-[2-(4-Fluoro-phenyl)-5-isopropyl-4-phenethylcarbamoyl-imidazol-1- -yi1-3,5- dlhydroxy-heptanmc
acid;

(3R,5R)-7-[2—(4-Fluoro-phenyl)—5-methyl-4—(4-suIfamoyl-benzylcarbamoyl)—imidazol-1 -yl]-3,5-dihydroxy-
heptanoic acid;

(3R,5R)-7-[4-benzylcarbamoyl-2-phenyl-5-isopropyl-imidazol-1 -yl]-3,5-dihydroxy-heptanoic acid;
(3R,5R)-7-[4-(3-Chloro-benzylcarbamoyl)-2-(4-fluoro-phenyl)-5-isopropyl-imidazol-1 -yl]-3,5-dihydroxy-

heptanoic acid;
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(3R,5R)—7-[2-(4-Fluoro-phenyl)-4-(indan—1 -ylcarbamoyl)-5-isopropyl-imidazol-1 -yl}-3,5-dihydroxy-heptanoic
acid;

(3R,5R)—7-[4—Benzylcarbamoyl-5-cyclopropyl-2—(4—ﬂuoro—phenyl )-imidazol-1-yl]-3,5-dihydroxy-heptanoic
acid; '
(3R,5R)-7-[5—Cyclopropyl-2—(4-fIuoro—phenyl)—4-(4-methoxy-benzylcarbamoyl)—imidazol—1 -yl}-3,5-
dihydroxy-heptanoic acid;

and pharmaceutically acceptable salts and lactone forms thereof.

13. The compound as defined in any one of claims 1-12 respectively, selected from the group
consisting of (3R,5R)—7—[4-Benzylcarbamoyl-2-(4-f|uoro-phenyl)-5-isopropyl—imidazol-1 -yl]-3,5-dihydroxy-

heptanoic acid; pharmaceutically acceptable salts and lactone forms thereof.

14. A combination of the compound or the pharmaceutically acceptable salt or lactone form thereof,
as defined in any one of claims 1-13 respectively, and one or more additional pharmaceutically active

agent.

15. A pharmaceutical composition comprising the compound as defined in any one of claims 1-13
respectively, or the combination as defined in claim 14; and a pharmaceutically acceptable carrier, diluent

or vehicle.



