NOVEL | M DAZCOLES The present application clains
priority under 35 U S.C. section 119(e) to United
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60, 563, 124, filed April 16, 2004, and 60, 600, 705 fil ed
August 1 1 , 2004. BACKGROUND OFTHE | NVENTI ON Hi gh

conai oA OSTGEIER SYIEESECl AP AN CNGA Z s TER

The conversion of HVG Copprg B/pgate is an early
and rate-limting step in the chol esterol biosynthetic
pat hway. This step is catalyzed by the enzyne HMG CoA

r j i nhi bitors of HMG CoA

r%@%@uﬁédﬁﬁgﬁwghﬁﬁémomri ng the bl ood pl asnma

| evel Répanppind@agirhyhe®) tscaﬂﬁmhﬁmup@eggmtd_eﬁwd ftdabhatlae; which
st ein,

in man. (cf. MS. Brown d J. L. ol dst . New
Eﬁ@ﬁ aa?f’deﬁlaﬁﬁhﬂwméef ko8, %@ﬂ%’? (gpmyRip +2gsteryith 3-frydroxy-2-
( 88Rioxymethiyl)Dagehgipropasicdld) shedsiehet rap AR, RichBhs C

| evel s affords, protection fromcoronary heart disease

( dsmonsiated signidicant flubiiosy ¢ffests opbenergrowiadn bethin wire apd i vivo
, md@els. 3, 351- 374 (1984)). Statins are collectively

lipid |owering agents. Representative statins include

at or v aodificption of yapsmaeindas mpialyLecused an profwarias aits 42-byidoxy
r : . Lo
e PR TR BN T BRE R TR (g inducing
i hnphaseprsession HVGICHhA tieatthent af$mnsplaniatiot egjectibn patoimingne

h ' ' at statin. . These i ncl.ude:
OBt WL R R R b R B Cims 155 Sl Sy, funea
5m3@8pd5 6t alwhi ch are i ncorporated herein by reference.

Al stati .nterfere,.to_varying degrees, wth the
conver @Sﬁe&ﬂ‘ls"aﬁ“’wﬁfﬁ%&}é(‘”t“&? s 2‘5&’%3%% ﬁ% ogFn lﬁﬁrggf}?‘%@f Girectly
nmedetngiagaenyioin wiladphfing gt 8RevetN RS EpAlydEScoa it 8wo
rranigwﬁeglit; res1 but al sq.exhibit differences. in

pPraPTED: Yg‘&f"@ ZOPS 3 fPon HeAnd dayAticBRiste Bigerdmingte between these
divd BIdeI3§ S0l it bidel fochigld 4 fe?ﬁéscﬁ&@iv@ bfrtehis VR ERnbddylated
nmodi fying lipid risk factors tor coronary heart

dpredudss Posedieidifficdhshailense. Bol . 26 (Suppl. 111),

L1 -324 hﬁﬂlbgi%f gt@lq’s)’}lpvolvﬁf%r’[ﬁe %th%ggoftdﬁgécgﬁ@dedeglv%ﬁggs have been

phar nocol ogic features with statin rapy in
pissusas suglpgaeallsyl jgster (USHIaksing Nevr, 16, §98)cadomalketiestr a@ B, Patdne No.

b Li . ot oy
e R OB R I B e
t Hél&i7).icesbamateiesiersgHS Patdd N 50l 18 57 8, alkoxsteBkrsQJS Patent No.

oA Pl o bt S PBD N SPRERAR ARl by s,

f HBOAITI3g 61208 983t However,anse ofAhsmtdRsddsaie@mnicthodh at are

ability.to lower circulati _

Ve RS i RE A ounssier of sy pingsoduped by these
aibthodsyard GplcaNyeook i 18bdeeAs tikero kRMRbBregidkelb MR itP LSRR bbility of
time, the post potent statins display in vitro | C50
ViP3FReIn lagfgoﬁlae Buhesiciog aeitia Rensitignes. f&gl\ Pegfgnmeange iquid
Catr@htbdrEpHqQRmY i i

e et P LY o s a1 iR R 10 P gty product
235 sphusion RrqpesedSercimpswii the pgpselectizy Bhe usehia t-ailylprotected
the nost potent LDL-C owering statins are also the

nost potent non-HDL-C-lowering statins. Thus, nmaximm
inhibitory activity is desirable. Wth respect to

HDL- C, the known statins generally produce only nodest
increases in HDLC. Therefore, the ability to effect
greater increases in HDL-C woul d be advantageous as

well .Wth respect to tissue selectivity, differences
anong statins in relative lipophilicity or
hydrophilicity may influence drug kinetics and tissue
selectivity. Relatively hydrophilic drugs may exhibit
reduced access to nonhepatic cells as a result of |ow
passi ve di ffusion and increased relative hepatic cel

upt ake t hrough sel ective organic ion transport. In

- o, . T - o




(CH) nS2R , SZNRIR' or CN. Further provided is a
phar maceutical ly acceptable ester of the

wa@bwsaestescri bed conpound. Further provided i SPEI/US2005/012266
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phar maceuti cal conposition conprising the
above- descri bed conpound, the pharmaceutically
a‘f &S ard ik e
eﬁﬁ&gap a8 ot Bldme B rgggggetrgtg sHenhld %qar&v{héaﬁrl&% GiopStt
omwamﬁhmpmre t hereof; and a pharnaceutlcally

accept ARl GaLL Oe?ﬁ%lérs Mool f?%gmgﬁs& of gy i esters

blosyntheS|s |n a nannal requiring inhibition

c FLSi 1] ri to the mamual a
%ﬂﬂ@giﬁﬂgagqg#?ki¢€ﬁiﬁﬂ$ anmount of the abovedescri bed
conmpouths mvernnbﬂ BrdvitRE HEESUchiaBled/syamheaPbalpLnyed] 42-ester

ter e or reof, or the

%H‘f‘?&&? ?‘8 mfra;rka%&fc% T P’E‘f%asrlrlpls Propess afsrigeipapgoificity and
Fldideh@{t yRldvddeRtill soitipakhod of |owering LDL
chol esterol in a mammal. Further provided is a nethod
of rai SMEAPRIL apthslvantpess of thernventien il be rragkily aparent to one of
praMieded a4tS a nmethod of treating, preventing o r
controlling hyperlipidema in a manmal . Further
provided is a nmethod of treating preventing o r

\n a manmal . Further

pr ovi ?‘%bﬁgsgﬂgmbgﬁ treati ng,dl\gr eventing o r
cont r ol'he prepehtyipeantipn gloytles 4 pepdsa far preparimymapdmydmi42-bsddrs of the

R L N TR —

ostidcmpoylokner.i N a mammal . Further provided is a
conmpound having a Fornmula: o r & pharmaceutically
acceptable salt, ester, anide,oét reoi soner o r
prodrug thereof, o r a phar ‘eytically acceptable
salt of the prodrug, whergi'n™RI, R2 and R5 are a s
defi ned above. Further oW I's a conpound having a
Formula o r a pharnace |y @pt abl e(pal t, ester
am de, stereoisoner oo roodr ug. thgeeof, or a
pphhaarrnnaacceeuutt”? caaLJIIyy cccceepptt aabbl | ee
ssaal tt ooff tthhee ppfrdoddr: wnwhh<erein R2, R5
and R are a s defined aBiovg. ~Further provided is a
conpound havi ng a Fornul a: or a pharmaceutically
acceptable salt, ester, am de, stereoisoner or prodrug

t hhdiremf R iy hr&axpchauyemg EIbﬂHaﬁ@bﬂ foraARe Akt ® os@shtuftedt he
odru wher ei n and R5 are as defi ned above.

Pt abon Wb e HoTAy s PaE BRI bEet ~15/% Ghip SUmbvae!(s). In

dereCnivo@iheal) Methaloshels@i Bl &2, s phenyl optional ly
substituted with one or nore_hal ogen, R4 is -(CH

2) nC( GJARRBIEAN chlee RseParss as mepvivpsly slessribedc lee, aapt US RatentyNo.
Sybsd, 99tzufsﬁfid D%Béinﬁelil S0 01t9'?§rARé}ﬁ yRFAPQIch Bz%g%e Blhren 208 from
R5 1S Cl-C6 al kyl c3. 8 cycl Ry

prosvheieial seprses [grgeﬁmﬂnmnx®uWe'sthb¢r m¢11aretd0mmg ahietsative methods.

r r.oce

P Rohbie G AT b Bl B o Bt Bofnip e nerilar
amrprhun@tlhmfth@praseﬁbmrawmna a. conprising the
follow ng steps: 1.) Reacting the conmpound a. with a
conpound having a formula ¢, o CRL RIO CXin a
solvent; and optionally reacting the conpound a. with
a conpound NHR6R7, in a solvent, prior to the first
step; wherein R2and R5 are each independently H;

hal ogen; Cr C6 al kyl, C3-C8 cycloal kyl, aryl, aralkyl,

het eroaryl or heteroaral kyl; optionally substituted;
ROis -OR6 or - NR6R7; R6 is H, Cl-Cl0 al kyl, C3-C8
cycl oal kyl, aryl, aral kyl, heteroaryl or

het eroaral kyl; optionally substituted with aryl,

het eroaryl, |ower al kyl, halogen, OR, -(CH2)nCOOR

-(CH2) nCONR R', (CHa)nSO R, S2NRLIR' or CN, R7 is H
Cl- C—IO aIkyI ' c3- C8 cycloalkyl caryl, aral kyl,

1 . 1 .

M 1



Still further, the present invention provides inter
alia the foll owi ng conpounds: (SR dR -

wo eyshagsnopyl - ~S-f | uor obenzy”™ar ni nol car bonyl *"PET/USHODM 2266
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henyl J-1 Himclazol-i-ylJ-S. Sdi hydr oxyhept anoi ¢ aci d;
(3R 5R)-7-[5-cycl opropyl -4-{[ (3, 4-di fl uorobenzyl ) am no

] car bo%ﬁ e chibbdmieht %qgé;b%ﬁxﬁ Provided {MedRgR b ¥l 7ot 1% production

di hydr oxyhept anoi c’ac
( 3R k@ﬂ) Pmte(cﬁdcgqmmypmd]@ydsteﬁs (stiufl linsibe pplldecngoln)ofd-rz{p[a(r@em’éﬂ-ester
car

d ?ﬁy 1 Oxy I p? aﬁlgé iiven 10%1 ¥ro}wd]e's for rfﬂe procfl)lctlon (ytj 120prdpy11dene ketal
( f;}R;t&fg)d-rZ]?e{n@cﬁy? @lmr @ﬁ)l}le-lﬂ,fd{({X@& @%ﬁ%ﬁh@%ﬁyb&ﬁ&h&lﬁ@ﬁbﬂlc acid,
o] car bonyl }-2- uor.o i m dazo
SQIS?%% P%&éh 2%’9( émﬂl}&le ggégy ]7’29 iany pster o rapamycm Wh1ch has

@ymbmmayignﬁ'{é&n %I}ﬁlﬁtb YPEMEQartimer! GawthaA ¥bhin A wﬁ;lotaﬁa BPvivo
henyIAlkgén1dazol SM- di hydr.oxyhept anoi ¢ aci d
( B198ly) The ysg of ffus %‘r‘%}?ﬂl dzowstf:ﬁs GEFEOBRERY F1e-desqubpdin S Patent
hovey besvenyl1 s and B.OY L aedh eyt plichd Fibfadish Nb: ¥k ods-8033046 A1 (US

di_hydr ox heptan0|c aci d
sz %wwné%ﬂ%@%a@) 2- (4-f1 uor ophenyl ) - 4-{[ (2- net

hyI be nTHé RSk %r@ﬁpﬁfﬂo}ec% érgﬁrg%%le aécc%lﬂlsﬁ)éd%nder mildly

di hydr oxyhept anoic acid
( 3RdBRpnditigrs. &ygdnepst, dmro@(lmpnbmmbmﬂéwmmm p.237.9%3 and

g}ﬂh{}%ﬁ% L%t & h@l%lncc%lfx 1%9 @% okve& HH ﬂe%%g«lhm]en‘y ‘:}Pe deprotectlon is carried

anol c ac
( BR,iB R)smgle(lﬁa@)aqh&mus e@p§/lorganic 4_elfvé_an.t eyswm eyl diluted Shlfidicrieid in
h¥e|ﬁrg§¥% i%u% gjtl‘gﬁ% suc ?ﬁ# i—I}S’I(I)_b'f}% out O]’[o %Lé ﬁowever this reaction
( 3R 151&) ab‘ou{ Ndyk ()141116136&0 Otl&ﬁpﬂzw lap@ K61} aafabﬁmmk heddle€ yoClke@er the
%é' 4- fluor hll H-i m dazo| - 1(y -3, 5-
a?t W%}ﬁ 61? aafg\)éﬂ e reaction is complete her procedures for removal

( 8Rhb Bétaﬂpr{)téct{rfg(gﬂo@h’b@ll@m%ydn)t@ bhd 6t (ﬁ;&iﬁzk}? @Mll }m ﬁle GMCdulh as
pr.opyl - 2- (4- quorophen |)-1 Himdazol -

d Fl}?%‘il%mé the Ayt Em&%qnal atent Application entltled %rolzne CCI 779,
( @%a@t&dn anLl‘tfsé{ f l?ér%%a BRPENG ¥ e): W%}zg gfrpfz%:;%'la}f PRI @(99 79

rop | uor o -1Hi'm dazo

dr ng % wndiek d@n US Provisional Patent Application Nos.: 60/562,069
PRbril'T ?ﬁ Y- | anmi no) car bon

(Pie®Rbm 1, Sy Gl @ el birobécHonssiny)

car bo n&WEdﬁlm@m Opleeabydl lipases” indladezplyhesy@iGh catalyze the

AN O BR o8 o8 ilngs, whish were orieipsliy gl o P9

rrmd«a}yoac bamge, }ucﬁ of, Mspdrgidhio pigern ﬂahdzd&-b;ttmcd&z @landidy Vigosa,

3 t
S Rl sBone Aeydesonesdirsioris iy e iner
ylzl)cﬁ nﬂlcbw&veﬁ tHecnyyrhe &ie(ct‘édffbﬂm&é ﬁpth@ ﬁ)}(f%ﬁtroiﬂﬂeécfﬁhcﬁ 8& @irectly isolated

d|h dr ox ic a
‘{%}J& ‘%ﬁﬁ? Bppt e\orfgl‘{?é F‘gﬁ?f‘e Vi ﬁ%?lﬁmmi anheb‘??élﬁ PF Exchpbigantly,
El'i b@Bysuitatlld ks d Az@liety)of kiese enzymes are available from some
3 5- di hydr oxyhept anoi ¢ aci d;
( gqmrsmlﬁbswpﬁq figes Ithse syayme PFSPRIBEARSTRET barisd ny Find pesfielly
RAY el 6f flMi2RE %}ﬂ dirdrhd M B8EPbrighn ¥hder Bitftent trade
dlhydroxyheptan0|c aci d
(@RﬁERyV¢ﬂ®ESEmékﬁpropyl 2-(4-fluorophenyl)-4-({[2-(4-
nmet hoxyphenyl ) et hyl ] am no} car bonyl ) - 1H i m dazol - 1-
yl]-3, 5-di hydr oxyhept anoi ¢ aci d;
(3R 5R)-7-[5-cycl opropyl - 2- (4sfl uor ophenyl ) -4-({[ 2-(3-
fl uor ophenyl ) et hyl ] am no}car bonyl )-1Hi m dazol - 1-yl ] -
3, 5-di hydr oxyhept anoi ¢ aci d;
(3R 5R) - 7-(5-cycl opropyl - 2- (4-fl uorophenyl ) -4-{[(2-nap
ht hyl met hyl ) am no] car bonyl } - 1Hi m dazol - 1-yl ) - 3, 5-
di hydr oxyhept anoi ¢ aci d
(3R, 5R) - 7-[ 5-cycl opropyl - 2- (4-f | uorophenyl ) -4-({t (6-ph
enyl pyri di n-3-yl ) met hyl ] am no} car bonyl ) - 1H m dazol -
1-yl]-3,5-di hydr oxyhept anoi ¢ aci d;
(3R, 5R)-7-[4-[ (benzyl am no) car bonyl ] - 2- (4-chl or ophenyl



When a bond froma substituent is shown to cross the
bond connecting 2 atons in a ring of the substituent,

wo b@s/1eisch substituent may be bonded from any BECDDOS1005/012266
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the ring which is available. Wen a bond is
represented by a Iine such as "-" this is neant to

repr es .
provi de é]a?h? ﬁ@agz@%% %ﬁ%ﬁlcgo?"@ouﬁgg llmgl S g?rggérrﬁlaulg?ly
S alute@feantthﬁrwaqtlaé eftbis invehtiem @b}lrﬂmhpascs statidaln dats, this one

f"o%c%g %%%&Qo?ve?sﬁ@n%&%es ﬁa&]‘he(é? léc?lnteg Lde oghfe%nwsé?@dv lipase is

t eomBictvially atzhhbh&eagl, ager the peoductidEsigiiatioh NOSAD SP4315Q5f1

< SR A LS rpeNriseri T Bt Motecua

[ S]l@ihemizcelalaﬁd Briodfadftiesl. [ Cl onc. neans concent r at ed

TBI A

[ (4R 6 a%e TS fipp frrgudoroyesy cepadia-gatistlayly g impebilizedfoun, Jipase
| psacptd. G?Vlﬂéliﬂ abAlabl RNt X haRS1ElipasPEVNTRARR ] can perform the

di chl or onet hane, which is used | nt er chan%éab y " with

mERRReTesEalbhY oI 350 VRIBE Mrfinlapasy fram dheomnelicnamtes viewy

/ S
Ve Rt oud HhculRALY IR HERReES ot e Thueplif, Wi BEhig) . C.
nﬁ’&fﬁ@tlﬁl (1 @) hPﬁW dhrdobingfl with(app (< onest f0f 2:B¢1igof the reaction

A jdey " Tl o, " O .
%%%3 neans t ri "% oro C{“h%”t%é’ h%ﬂé{% é‘{ 1!11}5' %It\t/gn igadiyelect a suitable
d sotedrih fiomommeag; <ie, tolhE:‘@ tertvpaylsneihyd kither (FRMBY)) ethyl' dner, THF,

nB%@iI Pllﬁcym 2 C_EH%(F d’leé(ezt% | 8g%ei’r1teggr[r%1xﬂlre§] ﬁcﬁlgc@ t-?estglr}éivént%B@.one

rrembedlfn&'ﬁmmmrert ety ]y lethieryed dayd SThedcyl ddaVBEA1izB® ate

IR TR A R LT e

rrasaéts, isopdpeiyl ektbltslahwmﬂh dfdssireans trifl uoroacetic a(:| d.
i -Pr neans isoprop in neans mnutes m or
nmeans MO0E £UPP F‘em” WFV estars ¥ slectioirem am‘”%“’“%%fﬁbe formula

bepz¥tH-O-BORORVIERNS an alkyl, alkenyl, aryl benzyl, either unsubstituted or
bromo-tris-pyrrolidino-phosphori u

hesbaiﬂm@é W@Wé{?ﬁﬁk baloge@t(%@l Bmémldtthlb ubjeple vimg esteys include

e
oL B o B, BB Ao,
meiapisdepaiogist aneerb@hmdumaeb@cwmd asters lcasbemeadlmelenledih}s one of
p Yl the 45 Used herein, "hydrogenol ysis" neans the

cl'eaving of a chem cal bond by hydrogen. "EDC" or
" EDC" Inmn smbodiment, isopropenyl esters are selected from among esters of the

1z (3-di 0 3- e di de =
R e PRBE Rlerh & T ancng By e Db hsiver
" ﬁiEE’Bstiarted mewshtma\nﬁh Eycmdn@nylmogao@pcn Bt) 1) aﬂd 8. In another
" }—% 1- tﬂ%ﬁq&ﬁ? benzptri azol e. The term "patient"

ey, OF BArWERPTEY ReRIdRs. Exanpl es of
pat i eﬂl‘l& tbﬂﬁﬁ"a@!@ﬂ? 9 UEBEQ}%renP@Vf@fer QBB staAhE an@B@hshed-chain
sheep, and rabbits. "therapeutically effective

atrdtrted alil a%hﬂm%’f‘i’?n grougs ]éadmgdl!ilﬁ @0 tsn cerhen ppmsagferably one to
I agle%fbeﬂ atoRRlan MRSt HEFDLS bi! t%gllxt Grtdn Ridudsent

anel i orates a synptom of hyperli pi dem a,

hyper chol esterol em a, hypertriglyceridema or

at heroscel erois. The terns pharnaceutically acceptable
salt, ester, am de, lactone fornms or prodrug as used
herein refers to those carboxyl ate salts, am no acid
addition salts, esters, am des, and prodrugs of the
conpounds of the present invention which are, within

t he scope of sound nedical judgnent, suitable for use
in contact with the tissues of patients w thout undue
toxicity, irritation, allergic response, and the |ike,
commensurate wth a reasonabl e benefit/risk ratio, and
effective for their intended use, as well as the
zwitterionic forns, where possible of the conpounds
of the |nvent|on The tern1 | act one forn(s) thereof

o s Y T T Y




di sease/ condi ti ons descri bed herein. A conbination
aspect of this invention includes a pharnaceuti cal

W@ ovs0638ti on conpri sing a conpound of this i nvReI/USIWOD012266
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its pharmaceutically acceptable salt and at | east one
ot her conpound. For exanple, the conmpounds of this

I nvent W S | t rol.
RO S L TR AN MR SIS
orgraup lvéth at leabtent earbbn-paybleil duuble @onrgardttwoscu cightasgrbon atoms,

fi br.at acin n-exchange resins, antioxidants,

ABKFT 'fﬂﬁﬂl‘t‘%? toosgxscamﬁg R%% i vators, CETP inhibitors or

bi | e aThdltesr GargBtis aget herelnrto ecfedto Baﬁﬂb&fychh sioaplic system, which

treatnent,  both the co ounds of . t ntion and
L RES GERAEls e DB LB GEvAte ingh o R Dt o il thatat foast
byn€ pavéenthd fved orﬂiﬁk&tpﬁ@s I tﬁ@ddnﬁl\gme@ a6 Syitedie. gﬂbff% 14

speci fically describes the various, conbination asg
oFa1PR} &ofms,, Pﬁ%‘rﬁm‘m‘iyn‘%%I gt preof limpedioppliegyls naphthyl, blphenyl

| BB tt&faw&an&iﬁﬁw %ﬂeﬁam@ﬂ%a‘%daﬁél on aspect of this

i nvention. Such chol esterol absorption inhibition

act i vi The tegm rleongyl] {s used karein treigfap o 2 sesRosermile §silsCHahe

art acgoridgn &&%a@q ifly 8384 Trdcf aflong alianbloRhfydRSs

(1993) " 34: M Lster ol (‘n‘g%ocrm "?loarﬁ‘k’#n . duﬁt%gsr%e" n

a|Ce, JonGwit st Gs, ﬂnelsieCsmhlvcﬂrms}, which anagbe bmmdhedroe straight-chained, or
in PCT WD 94/00480. An exanpl e

ﬁ%ﬁ@%@gwl{ﬁﬁg%éqgﬁl %holesterol absorption
[ nhl bi InoimeiembddifieAf, thejenzyhumyic pluekwssif dreGhveatidrecantbe amsite but in

protein (" "~ 1 nhi bi olS i Do o o

P iTie o el en b Ml 7RG of Roubds b P e Grdon o gput0°C, or
gEHdﬁt B2flai cbi?ban 307C to agowhﬁet(e Lm apothéd dnﬂoo'dﬁndag !ﬂ:leewmﬁermre is

e, antj.athero uch i nhi Ith eadi _
dé‘ew% cage 9}“3?‘3% I RS e SRboheeTs the fsvlpaféwﬁerlﬁﬁmuagoom
t RenRIBMB o Moub 0! TYRAUY, rtﬁéjreﬁéhoﬁhi ﬁfoﬂh&ﬁﬁfﬂef NPl all starting
| evel s,. for exanple HDL chol est er ol | evel s,
c Fgfesial is poytsumed.e [ lae Teaiion carHis raiiored byl V@v@we@mlques such as thin
E [ayel M&ﬁdt@%ﬁrphy (‘TFLCB‘ ndili e P roRhark 8 ikl th%ﬁﬁf@lra?h% E)HPLC)

Arteriosclerosis 10

UAQemPﬁ‘fely, K@her Elonm@mgmhod;mmabq used/by,enetrcfskil e epounds
are de
C i bi 1?18{1‘55’&1‘3? ﬁﬁgmﬁ% ﬁ?@gﬁgﬁﬂ%\gﬁygsr thé % #lon %FIEEG
Fonzyawdlipdse), is GltGed éﬁtaedwvasho@ with a 5@ifabk8®]vest. 7Th8 salsantm@t be the
6 7 A

RER s SRR oL RS P s Ront B ol it gon
eiv\ﬂ&re the sotedne differspit ceambe aﬂosdnl ﬁ*om amoyphs st defiadd above or
co 05|t|ons c | such i nhi biitors and, th
S CIFRE AP B B0 05D AUkl P Ear B g R ppiog clbano,
| @vplopanol, Rglodg bihgrsh e calatitdd otgdniPRPreat Ginfheae |e$§foﬁft&i off
and _to | ertain other plasma |ipid |levels, su

o dndeppuitahlsicanditipns) o antovier @reﬁ%? i thegresidne inthen PEFFﬁF&Ih}' suitable
t hehsC@b. s!* SRaSES coing Bln%h@to@?ﬁ@ﬁ;e remqhg ebn!a)é shitid ®¥%ehs or

of HDL chol esterol and/or hi evel s o

LEﬂEfYéﬁB}Zé@ with g [suigghlp obies (9éeg¢>@§g-ace§,@@hheégne ethyl acetate, ethyl

a S I [ 1 3
B R R AR oRlan S EROAR ' s i i e
inhibitors include the foll ow ng conpounds: [2R 4S]

4-1 (3, 5-bi s- trifluoronethyl benzyl)-nethoxycarbonyl-am

i no]-2-ethyl-6- trifluoronethyl -

4- di hydr o- 2H—qU|noI|ne 1- carngyllc aci d ethyl ester,
which is al so known as Torcetrapib(tm , and

3-{[3-(4-Chl oro- 3-et hyl -phenoxy) -phenyl]-[3-(1 ,1
,2,2-tetrafl uoro-ethoxy)-benzyl]- anmino}-1,1
,1-trifluoro-propan-2-ol. Many of the CETP inhibitors

of this invention are poorly soluble and a dosage form
that increases solubility facilitates the

adm ni stration of such conpounds. One such dosage form

is a dosage formconprising (1) a solid anorphous
dlsper3|on conpr|3|ng a cholesteryl ester transfer

o, | ——\



acceptable acid addition salts thereof, are disclosed
in US Pat. No. 5,192,772. The gl ucosi dase inhibitor,

WORNS26BBT7 PCT/US2005/012266
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2, 6- di deoxy- 7-0-. bet a. - D- gl ucopyrano-syl -2, 6-imno -

D- gl ycero-L-gl uco- hept [ toI the vari ous

NaPD G, SRS GRS ?a%lers% RheS Eu@e%fa%g %0l W eadily determined by one
phar maceut 1 cal accep e ad

t lo€slalbin thapw. di scl osed |n U S. Pat. I\Io 4 634 765 The

0 e B 2 055 TR D B -

etchiylyyqi ipepairdion of 42-edt@ivarivdiived. _Et’@él(ﬂ)sya’raﬂmllﬁﬁlgh around 95%.

TN i T

aafapixading ﬁﬁlﬂi’lé sdlhﬁf ith r%ﬁﬂy&ﬁ THnB efirr&d FORAHMAE B6 fo‘y6 Hoth% and
isclosed in U S. Pat.

pr epar } 1Eoer eof, are
5 IOOB7DTY eiag?lyaﬁ u 24 b Jo 67 in thyBregnge. oidiad BEAESCIHTom: hght Suitably,
s #ldhesmtiah ispeABfndde abiak fo%ﬁﬁtexﬂﬁ&h{qfésté GERAR BO d@STﬁeeAreaﬁsiof

t her et o, are di sclosed in U S
v ERFYEeWHY) tg FYAAEYBINICAR VY pesed on ﬂ@ mmnhs@r@n encblrength of
OEéibﬂi@{ ¥ Sh‘oln' , i
t endam st at an {bg&gﬁ%ﬁ?? d‘éaT%’_\?c g%lt pept |Vge?%ﬂ? ﬁsg Of{japamycm
t Bed @ezpme AF/e) de exckssarbunty ofﬁlsym@at ordNtio ddyath reh§Gon mtve
a e t. | QUS. CV.C

o eRE ObHaRl P ek AOPRBR6Y (S BT (U A s staea
Pabovemdltwnzﬁzwﬁﬂﬂcanﬁh eddudydndsie mixhlrb btiread, foi 4 ﬁﬁsmatpeﬁod of

nS| s a . m xtur f tre

AR bl el ol oh ed s JopRRT Bl Tt b L Co it Pheigevme is

ammswglaﬁ'ﬁtra’tﬁhahe sbltdneisahicn ramevedivagdras®ded prebdu. TRAdesidue is

273, 76, itional antj-diagbetic conpounds, nmay
DB S e it B Sip ST 4 CBORRPY Pt

t Reryefaliztiin. i nventi on, includes, for exanple, the
fol |l owi_ng: .bi guani des mstformn) insulin
secr etg&dﬁ%@%’ef @pamg@pﬂg FW’@%%OfalFf‘dmmﬁ“ﬁn gegeful in
harREROESH cERpL: ari TR {
E’AR beta. ag onlsgitog§ ,nhﬁgﬁ%ﬁg of Dg%%@{’% ozﬁ}llek}nvemon can be
oforppatsd by gay ﬁ}}ﬂtablle anegoddssriBed iglthaartyon rpamago i durivatives
| fhiBptors of f-1 ,6-BPase (Metabasis/ Sankyo),
GLP- 1/ anal ogs (AC 2993 al so known as exendi n-4),
i nsul |(hrahfmmulﬁ@fm&Cnntmnmttherzaﬁ(fmm:ioun@qfrﬂa'k inyetthnaiay) .

o R e T OO

ut;eniheﬁs, hozeageb anrhbnablmmdst #uspnm&mnmes]utlynsaghpmﬂes m¥lycontain

i,-0ob ent can, be. use n su rrbl nat i
T eou R Rt I g e
ap‘.l‘talrmadeytldaﬂy a&apiably sdehey @gl) @dmbyotitb esRphkd étlu@ﬂ) bdgafsh e

art..according to standard assays known in the
S%ﬁ:l{i%m]l swegleRing agents, P‘VN% ﬁu 1p§58,| syefpas crystalline and mlcrocrystalhne

pleakdR! BRRE QERIThY) Sums RRE sk EinbRERHARSRIR My B made by
phentern1ne beta sub. 3 adrenergic receptor agonlsts
2GPBV OB SPPTSSTOTS 3t Brpnuiaionios drysmermiiation mgthpde picilize
tﬂﬁﬁﬁéc@ﬁtldﬂflﬁ h&epabid ﬁﬁue%’fsl\’ﬂ_lgaln%éyn@ fugfléantsNE:IFinfégrants surface
agoni sts ol ecyst oki ni h- A ( - agoni St

m@ﬁ@ﬁmmemé @p@la%eg sutfrclantsh sespeuling or Staibﬁlzmgagwme )ncluding, but
synpat hom netic agents, serotoninergic agents,
cannabi noi d receptor antagonists (e.g., rinonabant
(SR-141.716A)), dopam ne agongsts (e.qg.

bronocri ptine), nelanocyte-stimnmulating hornone

recept or anal ogs, 5HT2c agoni sts, nelanin

concentrating hornone antagonists, leptin (the OB
protein), leptin analogs, leptin receptor agonists,

gal ani n antagoni sts, |ipase inhibitors (e.qg.,
tetrahydrolipstatin, i.e. orlistat), bonbesin

agoni sts, anorectic agents (e.g., a bonbesin agonist),
Neur opepti de-Y antagoni sts, thyroxine, thyromnetic
agents dehydroeplandrosterones or analogs thereof




to those skilled in the art. The disclosures of all
such U S. patents are incorporated herein by

w0 edosnessce. Any conpound that is known to be uref/ub200$012266
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the treatnment of Al zheinmer's Disease nmay be used in a
combi nation aspect of this invention. Such conmpounds

[ S [ | es of
G IHﬁil‘?edQ§ %&%&% st!ggra §t§arrf’3$&§1d ag! {%)dﬁ?l{ Isaulg?E>< EEP

known ace e es érase I 'nhi ors
d un@p@zsstalh(lwellubpet, (car)amymeaﬂn}dqeﬂelo@mg:m (po)yvinylpyrrolidone,

W e ol B Bt e B SRR bR ep Ml catium

abzirbm‘fatag\@]ycilne alegtriipdulcyose, rmtbitpiodﬁileldmhﬁnbthatebc}alcmm sulfate,
nc 4 4, 6,140, 321, 91 1
a‘% é?@mmﬁnm@eéf’iiﬁqur@ AErp BRI gparipet gt
I\IB&;ferfbdgéﬁac%Wo demihga ﬁ@@m&lﬁ@e Wit AdQnfodlc! sMrface modifying
i ncor porated herein %y reference. Cognex(r

d PEEfsoRegeseptatiyepxamples A suxfgee my 1@@11‘% ZEQps 5}‘?1}“1& tgy gre pgplimited
(f0bblyxdnts AP BeRtaBdnivel cﬁil&hcf@)’ca![&ﬁtﬁ Et%ﬁﬁﬁ%cetdgﬁ'a%"i' hllcél{o)l
is disclosed in U S. Patent Nos.
6cyionacess! aplsHying war.sprbjtan ericss. sehleidal gilien dipxidpyphosphates,
r ef B A6Re IEBBP%egﬂn@uﬁqﬁ%n%@m%angﬁ%me Oral
| NVENTI ON % presént 1 nvention contal ns conpounds
ff&mubawswreyym@h@tshzz standayd delauersone mfeawefysmﬂamnb togalter the
t The conpound
o Shsplifion e Scte Db ARRIST, PRy S RTRRARG of
mmm&ndgﬂmrabMdngedhem in whenor arfrditjuivef doathinitig/sipedpliae
§qnﬁ%r Xl ggt C om% nic chem st, and conbi nati ons
SO%arla(ngng Y HsE t hods, whi ch are general ly

known In@ne absHinkhtestal fordhikltions for@ipaﬁw&hmgtdsfér Wlth 3—hydroxy-2—
I ute of cgnpounds in

@?@St : %’t}w}éﬁ Hy hgrggltﬁ%k% P27 degeribga (g R@fﬁﬁf&d@hcatwn No. US

onﬂdmcroe%he&p@aasomepm lAlbgBkatiBn NBEL0663,506). | SubR aﬁlQﬂaﬁ to
?S‘i’npt he schenes bel ow to synt hesi ze conpounds cl ai med

Hipdon sopERsiagenufatan pregtral udbh byt Eanuripn pEGats e
Mani puhabhOBased it Bﬁ? bE aLthblk @d"aﬁinjuﬂlst@f ﬁilgFO ?0191‘&& éﬁ?@lﬁ? W e
various functional "groups. A variety o ot ecti ng
g¥iBvHYS inkthe fmied apaerosti | | ed in the art may be
requir Y ;
cconplShainds BB s be hdmARESEGA e TP Hiapprippeaty
a@rﬂut@fplﬁ oasuspasigandichese hetirtcompeindsas eAfrafcbasaf elvphasmcolo gically

PRI b of FebaSd B\ d 30l B BFo5 Rl svls
rﬂmdtmqu)répydceﬂhleses y)rdphlssms caﬂfala@(}mpwméﬂ ioglytdiel, liquid

E RS K SR -

RﬁldluSe,, thedé prepanHune corftaih la pessORNBRYD prefiédnt kife: grdwih of
exa benzyl am de, and R5 is, ?or exanpl e,
|I§§Bq‘e’6%?§?fsmsA general procedure for the preparation of

t he CymHe@asiehatduibal %Iﬁfs%ﬁﬁﬂﬂe for irx?ec’calbiel-iﬁé (Rfu@d stofile %&lﬂ%ﬁ?
1. The synthesis of 4 _begins w a selective

Hiob#oRReY dhpersions aherile mw%ﬁr%%thp &lfemporaneous preparation of sterile
4111 el:t‘d@l%%lﬁ | ' %r%
f o sHh f’?&% .oflgﬁ}gérﬁo%c irgl almswckhg%%‘?ﬁqsé é)@ s%gﬁe agg Qfhe fluid
t@ ﬂgq axéent hetaaryesyBngahility exists) Iumust ho lstahlg [upderdlet Gonditionglof
met hyl ester 1. Reaction of 1 with [(4R
6R) - 6- (2- Ami no-ethyl)-2,2-dimethyl -[1
, 3] di oxan-4-yl]-acetic acid tert-butyl ester (Baumann,
Kelvin L.; Butler, Donald E.; Deering, Carl F.;
Mennen, Kenneth E.; MIlar, Al an; Nanninga, Thomas N.;
Pal mer, Charles W; Roth, Bruce D.; Tetrahedron
Letters (1992), 33(17), 2283) provides the am no ester
2 as a mxture of diastereoners. Acylation of 2 and
saponi fication of the internediate nethyl ester 3
yields {[2-((4R 6R)-6-tert-
But oxycar bonyl met hyl - 2, 2- di met hyl - [ 1, 3] di oxan-4-yl ) - et
hyI ] -| sobutyryl am no} (4- fI uor o- phenyl ) - acetl c aC| d,

- o, - o o, o s




with sat. NH4Cl, dried (Na2SO4), and concentrated to a
crude oil. Purification by flash chromatography [S Q2

wEe@dadisexanes 5-45% provided the above narredPCUn‘ﬁmusx('ﬂlzzw
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as a mxture of diastereoners; yield: 34.7 g (949 ;
Low resol uti on mass spectroscopy (APClI) mz 496 [ MtH| +

’?@%%Mﬁbl\lﬁrez %H)Ir%% %gd Inggt bg%@é%@g%g%%tﬁ&c%%ﬁ?g%gdg?on of

Enpcrootganisosnsush as bacteria and fungi. The carrier can be a solvent or d1spers1on

23 n{e%;?ung? QR 7S etx?Ir bie B“Et?x? 4o BHIRL S 50% pogyEen Blycol

aand1b<1u1$ poigd%thylbnekg]jzopl); witaldle chitieres fHercof tagd végdthb R dils.

58.0 1) in 200 dr enated ver 20 9
o & (D eeentbadinient FicoRi AR RIS 47 Sge e aduater Tob o
h hydr&fkbe-Z%bj?dﬂ(ﬁ)iyﬂfethmsz-fnbﬂhyﬁf@@onﬁd'ﬁoﬂﬂﬁb déRtibddein &y¥Patent
OBk TRl RS B 1,
spectr Tﬁ@ﬁh@éhtérﬁegiﬂuliffoﬁs 61 [Mhi ifvenBXR80I R uged to produce a
1-r2- éfR 6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2-di met h X

- Aipsage inreiagt 154&119?1)1@ for gminisration iy %@F’bdlfﬁﬁb‘ﬁyapt}om by addition to
| $eRleMMbiod filitdb MrdasebRud gaidoxylic acid Step A

Brono- (4-f| uor o- phenyl )-acetic acid nmethyl ester
Accor di wgsqegnql laémipgstigtiensgte vnderstoil fo imeludg all gimimsyations across

qiﬁrghr&%t%gﬁp eg%?/?, ?rgiztg% 1entn|9rc i 8lf B@dlﬁ/ )ﬂassaéets 1nch(cg%epltaellaé and
noluyposahtisstdsy ISuglcatnzinistr(tROOmMAY be ermsedanid esing the @resaq wempsunds,

, ' |
CCLUMREARYS o bl Al R o T g,
NeidB681004,501utiba)s, amisupﬂmmsmﬁebtahanda&glahlb ovved to stir

at anbient.te re for ses

separ at 2854° %‘ggfp&’éﬁ%iaﬁoq AT ?ﬁ/ﬁ%m&éfgg‘g Nﬁ@faand
S&hnsdHhI{hCi)atc}dct’dn&%lﬁé\kha &Mk compslind AAE & Birtiat tﬁﬂ it Petd/Be active
yel | ow g’ Resj duﬁae(ﬂ?t arting material was renoved by

v SRBRAWR S 18 Pe-foxicity cand allgws delvegy)of the agewt: fOIZSZS‘G@IC

( SRptioh Ko tHRIWod lkir&ih PR SR KRECthE Q%@pﬁﬂa}( éﬁ@iﬁy dWber of forms
247/ 249 [ M+tH] +;, 1H NWVR (400 MHz, 8 (s, 3
Fﬁuchgs greglgs and qq}tmeqts,cpaetps ggls,-angd oc/clmve V1qys T;hesre(ams apd

"QB be viscous liquid or semisolid 1 ther the oil-in-
f2- ((4R 6F¥- 6-tert-But oxyc}i%oﬁnﬁrsrgﬁ ﬁelger o mﬁatfror

pwatgg_—m-@}(’gme 4]?:3;31:6} comprised of absorptive powders d1spersed in petroleum or

eg# ﬂhﬁﬂ? S&%Ieﬁo X oﬂf'iﬂlfr% i@fb@ée ng?e(c‘i%tnjt &a}agl ben%gtgyle A variety of
66{)0116;\/@ Zlequsnmyé:tehlyda@ to Zelﬁasd theettivd mgﬁdlﬁl]ltdnto X]&rbldedysiu]eara such

| acid tert- b

scemd Eel%nr U@F 6nep enylcyveggé f'l(reseg(?}rgb%?lﬁ%ﬁ ascsge mgredlent with
2& \ﬁlmougﬁ carriey Jr d matbig edmmining ithercti 20 giatiient. \@BerlocgadiRdevices
vvit%ﬂtri etg%i am ne (18.5g; 182 mmol). After 30 m nutes
AL SASY YR ABIE B ci pi t ate was noted. The reaction was

al | oweshpp@sitdtyl forrddlatidns @69 b8 A8 frbMeRditiohd1 iR alQincluding cocoa
remove the precipitate. The filtrate was concenfrated

t Brtigp-yyithear withqut the.addifion ofaaxssite aléar fhssupppstergiamel tipgaioi, and
W1t Ebrin2 Qfﬁ%oﬁblerbﬁplp ogftéﬁ BadeMIRR s poBRey AL @?EEI% g wohd
give a crude oil he oi| was triturated w exanes
t Bolgrylar weighis. ey bpibg ugidi ch was col | ected by vacuum
filtration and air dried; yield: 38.1 g (95%; Low
resol uti on nass spectroscopy (APCI) nmz 440 [ MitH] +.
Step C
(r2 ((4R 6R)-6-tert-Butoxycar bonyl met hyl - 2, 2- di et hyl -
, 31di oxan-4-yl)-ethvn-isobutyryl -am noH4-f| uor ophenv
Q acetic acid nethyl ester A solution of
[2-( (4R, 6R)-6-tert-Butoxycarbonyl nmet hyl - 2, 2-di et hyl - [
1 ,3]dioxan-4-yl)-ethylam no]-(4-fluorophenyl)- acetic
acid nethyl ester (10g; 23 mmpol) and 2,6 |utidine
(3.79; 34 mmol) in CH2C1 2 (100 nL) was cooled to -78
OC and treated with isobutyryl chloride (2.46g 23.1
rmol) The reactlon mxture was aIIovved towarmto rt

o . o M 1



Step A
r(4R 6R)-6- (2-(2-(4-Fl uoro-phenyl)-5-isopropyl -4-r(pyr

WO 2hosA®syl et hyl ) - car banoyl 1-i m dazol - 1-yl) - et PgT/USRDOR012266
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di met hyl -ri, 31di oxan-4-vH-acetic acid tert-butyl
ester A sol ution of

1 {7 LR fdfloh s P AL ORI RS i € b oY

5 r@&i@p‘m’r@/ﬁapan}mm #2-derpetiess praiacdioeydriling aathd pfesdnt mi/gntlon and

ARl R B iR AR Gy gl gl e, e

amgi@peifi@pabyvil 48dériliatiees (afh ;ﬁggenﬁn ﬁmmfmﬁage folle A vanety of

reactjon was al t stl rt for urs. The |
- SIS tES vhleh et Rl e ant e sty to those
apflskilb et aiSach p&kggﬁng%ams Hhe fifr@st &iﬁ%ﬂ\@cﬁemmpaﬁ&%
b Llash chr omat og r? (S O2; MeOH Et OAc. 0-10% to

g ARSI AR o S e
resolutlon mass spectroscopy (APCl) niz 595 [ M+H] +.
Step
2-( 4 FTla?oﬁOHOWé ydyeles gro illuptptiva R the methedosfheinysmsion S
afugts cE—fYJ ABdtivh %f& ﬁﬁiﬁ’(}’&}lﬁéﬁ SR ﬁ%hvgs?r%mé%%@h % the

4- carboxylic acid 3-ylnmeth
s Ellowingexamples, Candida antarctica hpase is particularly well suited in its ability to

I[ ga}f%?y%% ngees{eﬁly -Os:lg)-rf EA m‘)gﬁj %%]?éz)zcgﬁiéf%_g@\re%}ﬁ Vlnyﬁ gcpe¥ate as
yhdyl é@ﬂwl Hogewer dis stateld pbeve] tha frdienticaris detysb Jlindted thd otheri sditable

f’\gé ps ol ar%(lg%)%iséi Ee)lﬁglneaober.l}%kz?d %oma_)janﬁ)ﬁe Iillg%CH&’%: ﬁ&r‘t%ﬁgudo NONAS

coapatin aed it mﬁm&ﬁllz&il’fonn'[hﬁase @847  Aifaie” Kl Lip&seVBESD the reaction

concentrated .to dr hen artitioned bet ween .

CRPftonS iy ety Mghen Emeray /R Aotk $h s  BOVPRbIE, iptone

Nahﬁﬁﬂmérﬂ Htlhmﬁﬁ 1mlﬁblﬂ11£bﬁg1@£ﬁeq)sl-@)(ﬁﬁb1\é@% SRR FHIse (i.e., 200%
concentrated to a crude gl ass.

dr and,

P?fflrfﬁl?%l éf‘} Uis Feauizef! orarlyerethysonpsiyiop Gtept Naroaan g Dhipase at
Orobf2 mfér&ﬁfe hi@ndtREl ORE te?@eﬁttﬁ@l:éﬂrﬂe%?@ecﬁ@ lab&lit 4{ b(gg#gzn less
116 29%: Low resol ution nass ectroscopy

n-imzmg]gg TWQOOYH“NWO(YWYMIS 3) : d1.43 (m 6
H, 1.58 (m 1 H, 1.76 (d, J=13.0 Hz, 2 H), 1.88 (m

1 H, 2.56 (m 1 H, 3.37 (n1 1 H, 4.06 (dq, J=7.3,
7TEXAMPLES H), 4.24 (m 2 H), 4.56 (m 3H)1712(t

\(] dg 4\]#% fﬁﬁo@% %Zhﬁﬂ'ef (lﬂi%trat% ﬂgeéjq?cggs (% #Z ]§V?I|lzt1H)l, US]’l}ﬁ Vlnyl ester

(eignmlcs 1-8% @o@roplzqyl &stebﬂ)(gexaﬂ‘xpw) (cdan Mdﬁdd—(zxalﬂpléd) 1,0- &) 52

C The title co oun
(511 Sahge SR Sl 5 ORB I Ao 52 g AR B D e o
epdarpt eqowommms 1tpeseg20 SgRinCIBME|(@S 1) o Sfirredydt o

TRNORME e e e T
HQIQJ The eﬁﬂyn%wasﬂﬁte@ed&ﬁ‘f arldwaSh3Gwit DRINE. he entinbd oibanic

6. 20; N19.46. Exanple 5 Sodi um

(S95eBRyasAvaporatad wadgpiedugs @Ff-‘wu)fe Fhe &esistue pips puriffed by gidice gel
4Acofﬁﬁﬁ1{ Svtha togibie 2@ g briteRane: a‘éétbl‘{éj@olx Wqﬁ B @%ﬁgﬁ%cﬁﬁom

(hexmueaytose. (Additorahexamples gregHestiptell ithe sdsmepldlont- (t ol u
ene-4-sul fonv p-imdazol-1-yll-ethyl)-2, 2-di net hyl -

[ 1, 31di oxan-4-yl)-acetic acid tert-butyl ester A

sol ution of

{[2-((4R, 6R)-6-tert- Butoxycarbonylnethyl 2, 2-di net hyl -
[1 ,3]dioxan-4-yl)-ethyl]-isobutyrylam no}-(
4-f|uoro-pheny|)-acetic acid ( 250 ng; 0.5 mml) and
acetic anhydride ( 155 ng; 1.5 mmol) in toluene (10
m.) was conbined with p-tol uenesul fonyl cyanide ( 90
nmyg; 0.5 mmol) and heated to reflux for 1 hour. After
cooling to rt the reaction mxture was washed with
sat. aq. NaHCO3, dried (MgSO 4) , and concentrated to
dryness Purlflcatlon of the reS|due by NPLC (S

o~ N . ~ SN AA o o, o o o o o




2- (4- Fl uoro-phenyl)-1-r2-((2R 4R) - 4- hvdr oxy- 6- oxo-tetr
ahvdr o- pyran-2-yl)-ethv p-5-isopropyl-1Him dazol e-
wa2@ansxyl i ¢ aci d (2-met hoxy- et hyl)-am deLow PCT/US2005/012266
resol uti on mass spectroscopy (APCI) mz 448 [ MtH +; 1H
NVR (400 MHz, CD3CN): d 7.57 - 7.62 (m 3H), 7.21-7.27

4.53 (ddd, J = 3.6, 8.0, 15.6 Hz 1
2%@3@% (m (3H), 3.47 (m 4H), 3.36 (septglz J=71
Hz, 1H), 3.32 (br s, 1H), 3.31 (s, 3H), 2.58 (dd, Jj’i

4.6, 17. H 1H), 2.38 (ddd, J = 1.8, 3.5, 17. ,
1H), 1. g3 (m 2H), 1.72-1.79 (m 1H), 1. 6f\ddd

J = 31413, 17.3 Hz1 1H), 1.47 (d, J = 7
1.4 oJo={,& Hz, 3ldpndidExanilaépades
(4 () 6-(2-r4-41, 3 D"hvd(/o Asm ndol e- 2- gar

4-pblluor o- pher?yl -5-1soprop it dazol - 1- yo -e‘fh I
hvir yotetrah 0- pyr an- Z%Mﬁét 188w r esol ulli ¢h ?r%s
spe fosoy PCl) mz 492 [ MbH +; 1H NVR(& Y
CD3CN): d 7.64 - 7.68 (m 2H)Yedo2d-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,
51@(3%421 (ddd, J = 1.4, 3.4, 17.3 Hz, 1H)1 1.83-1 .93
(m 1.72-1 .79 (m 1H), 164(ddd J=3.2 115,

14. 4 Hz, 1I—g 1.39 (apparent d, J = 7.1 Hz, 6H). Jk/

Exanpl e H

2-(4- Flu dophenyl) 1-[2-((2R, 4R) - 4- hvdroxy- = é?—tetr

ahv y 2-yl)-ethyl|-5-isopropyl -

ei d benZ§19UE R Bt CLeLow r

ma y (APC) ilybroaGhie [ MEH] +:0
CoCBCN) 453 - 7. 63l g0t 7. 168 054

4. 89, .50 (ddd, J = 3. 7.8, 1506

4.00- 4. 4(m 3H) 3.4 (m d,97§ 12 (m .

(apparent dt, J = 4.4, 17.6 TH), 2.38 (m 1H),

1.80-1.93 (m 2H), 1. 54 1.76 (m 2H), 1.34 (apparent t
J =6.4 H, 6H, 1.1 3 (apparent dt, J = 7.1 13.9

Hz, 3H). Exanple 18

2Ex@mpleubr o- phenyl ) - 1-r 2- (( 2R, 4R) - 4- hvdr oxy- 6- oxo-tetr

ahvdr o- pyran-2-yl)-ethv p-5-isopropyl -1Him dazole- 4

4- car boxyli ¢, aci d phenyl am de Low resol uti on nmass J_c

spect ros@f (APCI) mlz 466 [ M+H] +. Exanple 19 _

2- (4- FJES o-phenyl ) -1-r2- (( 2R, 4R) - (4- hvdr oxy- 6; gﬁ “tet
ot

rah -2-yl))-ethvn-5-isoprooyl -1 Hi
4- cafy | P o (bi pHEASAP 242 P HETAY| ) - ani
re td on mMas spectrosq;@,gy;h,(,,.g,j:’g;gm)e rriz 55

7.563- %7.63 6H) | 731%" 4‘§ r1r16h5H) 7. :
/ .54 {m 3H) 14. 0572509gm 3H), 3¢
10 (septet, J = 7.1 Hz, 1H), d‘e(j %cured br s, 1H)
2.58 (dd, J = 4.6, 17.3 Hz, 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), "i .47
(d, J =7.1 Hz, 3H), 1.47 (d, J = 7.1 Hz, 3H). Exanple
20 :
2- (4- Fl uoro-phenyl )-1-r2-((2R 4R) - (4- hvdr oxy- 6- oxo-t et
rahvdr o- pyran-2-yl))-ethyl|-5-isopropyl - 1H m dazol e-
4- carboxylic acid 3-chl oro-4-fl uoro-benzyl am deLow
resol uti on nmass spectroscopy 10APCl) m z 532 [ MtH] +;
1H NVR (400 MHz, CD3CN) .58.04 (br t , J = 6.3 Hz,
1H), 7.56 - 7.61 (m 2H), 7.41 (dd, J 2.2, 7.3 Hz,
1H, 7.1 5-7.29 (m 4H), 4.53 (ddd, J 3.4, 7.8, 15.6
Hz 1H), 4.44 (d, J = 6.4 Hz, 2H), 4.05-4.25 (m 3H),
3.35 (septet, J =7.1 Hz, 1H), 3.28 (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), 1.45 (d, J =
7.1 Hz, 3H), 1.45 (d, J = 7 1 Hz 3H) Exarrple 2 1

o~ oy a

3.
r



Hz, 3 H, 1.59 (m 1 H, 1.73 (m 4 H, 1.86 (m 1 H,

2.36 (s, 1 H, 2257 (m 2 H, 3.05(m 2 H, 4.06 (m
waz2adplo08126 (m 2 H), 4.52 (m 1 H), 4.57 (d, BCHUS2085/012266

Hz, 2 H, 7.1 5 (t, J =8.7Hz, 2 H, 7.22 (m 1 H),

7.29 (m 2 H, 7.32 (m 2 H, 7.53 (m 2 H). Exanple

4

2-%(‘2'-“r9|'eu%r o- phenyl )-1-[2-(( 2R 4R) - 4- hvdr oxy- 6- oxo-tetr

ahvdro- pyran-2-yl)-ethyl 1- 5- propyl - 1Hi m dazol e- 4- j’\/\

car boxyl i €i d phenethyl -am de Low resol ution

spectro& y{(APCI) mz 494 [I\/H-|—|]+ 1H NMR (40 4

10

(t, ,7=7.32Hz, 3 , 1.60 (m
dm 1 Hycandba &'#éro(/cmllpaé_e jgi(
N 2@89 (m 2 ,
5 0 425%@%“&“, 432+( °1H),
17(m 2 TBME. 47°0%h m 2 W) ,© 7929 (m
J616Hz H, 7.53 (m 2>H)~
Yield: 94% h
2- (4-Fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hvdr oxy- 6- oxo-tetr
ahvdr o- pyran- 2-yl ) - et hvn- 5- propyl - 1H i m dazol e- 4-
carboxylic acid 4-fluoro-benzyl am deLow resol ution
mgémé%gtroscopy (APCl) mz 498 [ M+Hf; 1H NMR (400
3) d105(t J=7.32 Hz, 2 H), 1.69 (m 4H)
187(m1 , 2.59 (m 2 H, 3.06 (m 2 H, 3.39§(s,
tailm 19, 425 (n 1, 43l *@
4 53( 2
H) W

2598 Hz, 2 H), 98(m2 717
2 H, 7.53 (m 2 7.71

oH] H) %ﬂaﬁﬂntérctﬂazpase

pyl ) - 1-1 2-{ 2R:-4R) - 4- hvdr

2 H@\;(o%
1) -ethyl hags gREr ! - 1R

2-( louor o~!
[Joopyr an-
ca box id phenyl ami de” Low resol utilo

spectro copy (APClI) mz 438\[1?4&34]/ 1H NI\/R'(4OI\/Hz
ChCl3) d 1.39 (m 1 H, 1.62 ’ 1.87 (m 2 H),
2.00 (s, 1 H, 2.58 (m 1 H), 268(3 3 H, 3.32 (m
1H, 33.66(m 1 H, 408 (m 1H, 421 (m 1H),

4,33 (m 1 H, 456 (m 1 H, 7.05(m 1 H, 7.16 (m
2E¥gmpe. B0 (m 2 H), 7.53 (m 2 H), 7.63 (d, J=7.57
Hz, 2 H). Exanple 43

2- (4 Fl u ahenyl)-1-[2- ((2R 4R) - 4- hvdr oxy- 6- 0X0- BALL\/\/\/\
ahvdr o- p@’no/z yl)-ethyl 1-5- et hyl - 1H-i m dazol
car boxy['i

agi d benzyl am de Low resol ution mags
(APCI) mz 452 [MrHi ]+ . 1tH
063 ( rﬁanq[dalaﬁntarct;fa lg)sse( m 3 H)

~ 3.1 , 4.10
(2 3@2 1 l_Dlvlng'ereca;lloasgm 2'h, (@otﬂ)
5.86¢

7. 51 (mTBQ"Erﬂ“O"/ 65 (t, J

H) . np :
2- (4- Fl uor o- Dhenyl) 1-[ 2- (( 2RIARYPe 4- hvdr oxy- 6- oxo-tetr
ahvdr o- pyran-2-yl)-ethyl 1-5-nmet hyl -1 Hi m dazol e- 4-
car boxylic acid phenethyl -am de Low resol uti on nass
spectroscopy (APCI) nlz 466 [M+H +; 1H NMR (400 MHz,
CDCl3) d1.41 (m 2 H, 1.63 (m 1 H, 1.82 (m 2 H),
1.9 (m 1 H, 2261 (m 4H128 (m 1H, 3.11 (td,
J=6.65, 3.66 Hz, 1 H, 3.61 (m 1H), 3.68 (m 1 H),
4,10 (m 1 H, 423 (m 1 H, 433 (m 1H, 4.57 (m
1H, 7219 (m 4 H, 7.28(m 2 H, 7.43 (t, J = 6.16
Hz, 1 H, 7.52 (m 2 H), 10.04 (s, 1 H. Exanple 45

2- (4- Fl uoro-phenyl)-1-[2-((2R 4R) - 4- hvdr oxy- 6- oxo-tetr
ahvdr o- pyran-2-yl)-ethyl | -5-isopropyl -1H i m dazol e-

4- carboxylic acid (biphenyl-3-ylnethyl)-an de Low
resol uti on nmass spectroscopy (APCI) mz 556 [ MtHf. 1H
NVR (400 MHz, CDCI3) d 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 (
1H, 411 (m 1 H, 422 (m 1 H, 4.33 (m 1H),

4 58 (m 1 H) 4.64 (d, J=5.86 Hz, 2 H), 7.16 (m 2

— e — n — AN V2 A TN -— - 'S - o~ o~



Low resol uti on nmass spectroscopy (APCI) mz 498
[ MPtH] +; 1H NWVR (400 MHz, DVMSO-d6) d 1.16 (t, J=7.3 Hz,
w@2adp1088123 (m 1 H), 1.51 (m 1 H), 1.63 (m BRCFYS2005/012266

1.74 (m 1 H), 1.81 (dd, J=1 5.0, 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, 409 (m 1H, 468 (s, 1 H, 7.20 (m 3 H,
7E3@mplg 74 H), 7.66 (m 2 H, 7.87 (t, J=5.9 Hz, 1
H) . Exanpl e 77 Sodium (3R, 5R)-7-r2-(4-Fl uoro- cphe
pyl ) -5-et 'ﬁ (4-f1 uorobenzyl car banoyl ) - i modl@@X[ vn
-3, 5-di hy 'S?y hept anoate Low resol uti pninass

oég JAPC) ntzo P+ LR R'7400 Mz,

10

15

6.dit, J=7.3 1H),

1.51
H)\ - é 1 p_pasz Ps-g' Aganp."jl

; -95 (mylefbng/D 4. 10 (Fh 01
: H, 4.88 (s, 1 H, (i

4 H, 7.68 (m 2 H, 8.41 (t, J=6. 4 Hz,

78 Sodi um

(3R 5R)-7-r2-(4-Fl uoro-phenyl)-5-propyl - 4- phenyl car bam

oyl -i m dazol - 1-vn- 3, 5-di hvdr oxy- Low resol uti on nass

sg%@é%iéopy (APCl) mz 484 [ MH] +; Anal . Cal cul at ed

or 9FN3ObNa / 2.83 H2G C, 56.11; H1 6.28; N,

7.55. Found Cl 56.50; H 5.94; N, 7.15. Exanple 79 JK

>~63

Sodi um
(3R 5R) g 2-( 4- Fl uor o- phenyl ) - 5- pr opyl - 4- benz @:fobam
Blo\ £ 1-vn- 3, 5- di hydr oxyhept anoat eLo %—ﬂ
i nSpect r opese py-C(ARad" ) nf z 49
M—Iz\, JDMSO-d6) ™ d g, 95 ét, J:7.3 Hg, 12

m 1 T
"1 ki e Breta s §
3.28 (s, 1 ¥Wg:98.56 (m 1 “
1H) 4.09 (m 1 H), 439(d :
, 1 H 7.20(m 1 H, 7.30 (m 5 H), 7.68
8 35 (t, J=6.3 Hz, 1 H). Exanple 80 Sodi um
3 R) - 7-f 2- (4- Fl uor o- phenyl ) - 5- pr opyl - 4- phenet hyl car
nmoyl - i m dazol - 1-yl 1- 3, 5- di hvdr oxyhept anoat e Low
g&% lﬁ%ﬂn
(

NN

mass spectroscopy (APCI) mz 512 [ MtHI ] +. ;
400 MHz, DMSO-d6) d 0.94 (t, J=7.3 Hz, 2 H), ¢
(m Ab), 1.36 (m 1 H), 1.53 (m 4 H1 1.74_6dd,
ofz, 1 H), 1.94 (dd, J=14.8, 4.0 Hz,. o

3

|

Q\(\\ O H, 2.96 (m 2 H13.29 (s, 1 H)L\
mo% I H]g% |('|)13N@\sz((ﬂ7ﬂ43514pa's'9a 3. 9I4-|)( ]b
) 1 4. s H—719fm

o7. 67 (A2 H), 7.8FopprenvhAsgiaty iy igﬁj °Ex
digﬁm (3 TBME, t, 24 h o o
h | 5- 4 4 :
or o- p enyl ) - nEJ]eﬂyc?r (

ar barmoyl') -i m ddzol - 1-yl ]-3, 5- di oxy- hept andat eJ=
Low resol uti on nass spectroscopy (APCI) mz 516

[ MtH +; 1H NVR (400 MHz, DVsO-d6) d 0.93 (t, 7.3 Hz, 3
H, 1.18 (m 1 H, 1.36 (m 1 H, 1.53 (m 4 H, 1.73
(dd, J=15., 8.1 Hz, 1 H), 1.93 (dd, J=1 4.8, 4.0 Hz, 1
H, 3.2 (s, 1 H, 3.56 (s, 1 H, 3.63

o
SHET
Tl
N Ao

@

H

H, 229 (m 2

(m 1H, 395(m 1 H, 409 (m 1 H, 4.36 (d, J=6.3
Hz, 2 H, 4.93 (s, 1 H, 7.142(m 2 H, 7.31 (m 4 H),
7.67 (m 2 H), 8.40 (t, J=6.4 Hz, 1 H Exanple 82

Sodi um

(3R 5R) - 7-r2-(4-Fl uoro- phenyl ) - 5- net hyl - 4- phenyl car bam
oyl -i m dazol -1-yl 1-3,5-dir ivdroxy- Low resolution
mass spectroscopy (APCI) mz 456 [ MtH] +; Exanpl e 83
Sodi um

(3R 5R) - 7-r2-(4-Fl uoro- phenyl ) -5-net hyl - 4- benzyl car bam
oyl -i m dazol - 1-yl | - 3, 5- di hydr oxyhept anoat e Low

resol ut| on mass spectroscopy (APCI) n12 470 [MH—I]+ 1H

R AN~ A ~ A ~ N



2-(3,4-D fl uoro-benzoyl am no) - 4- net hyl - 3- oxo- pent anoi ¢
acid benzyl ester Starting from

WQ 208511058314 - met hyl - 3- oxo- pent anoi ¢ aci d benzyl BGI/E82005/012266

10

15

20

hydrochl ori de, the above naned conpound was prepared

by follow ng a process anal ogous to the one descri bed

in Exa t S: rom

o et 200 B L LB NATHLR0 4 S AR s
s a¢doelingrioghaling8uivh as follaws.esol uti on nmass spect roscopy

APCl) ..z, 376. [ MeH] +: | lcd. F OHL9F2N1OA:
E:, 64) ke o x %W“%; (%697%3 0. g‘t"l)cf"%%il? 1(5%}1?% 8ndy .

NN(ﬁ[ OBYMSt36 dipkse (20 mg) in TBME (0.5 mL) were stirred at room temperature for

R Bt b B RSP PRI St ons

IS tﬁfﬂﬁtﬂl@ﬂﬁfbndtﬁér ipBitida 3PNV OZVNIa3Y lipdse a2 @0 ZWME 80, EfaL) was
artin

22¢dgd andhihe i WasrsHE e anethes s b badta e rosctipngrasamenchest] cThe
a§dl¢en@ QAg en BHEd by ﬂ@ung&m@l Rds) ’I'ﬁel}@s@tt?:‘Wé% pﬂﬁﬁ&pby silica gel

conmpound was prepared by follow ng process anal ogous
t eolpmpa chiematpgeadhy plating Wlt@w acefpne Q &p"/D: The product was isolated
Pur i fhgealdign by flash chromatography (SiQ2,
Et OAc/ Hexanes 10-50 % gave the desired product as an
anber glass. Yield: 2.2g (44%; Low resol ution mass
spectroscopy (APClI) mz 613 [M+H] +;]+; Anal. Cal cd..
For C27H37F1N206: C, 66.65; H, 6.91; N, 4.57. Found:
CeExatplel10H, 6.93; N, 4.23. Step C Starting from
1-[2-((4R, 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl
-[1 ,3]dioxagn-4-yl)-ethyl]-2-(3,4- difluoro- pheny ol
-1 sopro - L F+ 1 m dazol e”- carboxylic acid benzy est er

74 Jmol), the title conpound was pr.gpa ed by

g rocess arfarfgenectiedpateche one (e ghl
"F. Yield: '"?B% (44% ; Low wesol ut o

y (APCI) 5 [ MH] +; 1°. Cabeth
. C, 62 ’%f%""a z .94; Ni%%?o Found:
W AAAANAA/02; N, 5. 09. Exaﬁble 98 o,

[2 ((4R 6R) 6-t ert - But oxycar bonyl net hyl - 2, 2- dlnethyl
-ri, 3l di oxan-4-yl)-ethvn-2-(4-fl uoro- 3-

tr |quoronethyI phenyl ) -5-i sopropyl -

H i m dazol e-4-carboxylic aci dStep A

2EL4mpleudt o- 3-tri fl uor onet hyl - benzoyl am no) - 4- et hyl -

- 0X0- pentan0|c acid benzyl ester Starting from 0
2- Ami no- hyl - 3- oxo- pent anoi ¢ aci d benzyl es J\/
hydrochlde t he above nanmed conpound was prep a/by

SRR et @; 4"
MTEBE hoéane(Sr lves the deé’l P¥8 pr oduct as_al or?\;

sqQ ° "Yi el do” % ; Low resolution massH§ eotT 0sco Wi
(%'3 ofl 2 426°F MH] +: ’°5f’"'°a(”f’é{%r¥:’% For HESFANIO%
C M .:0N32996‘v”oundC59
N, 3.36." Step B

1-12-(

tr

[ (4R, 6R) - 6-t ert - But oxycar bonyl net hyl - 2, 2- di net hyl
p ,31di oxan-4-yl)-ethyl|-2-(4-fluoro-3-

i fl uoronet hyl - phenyl)-5-isopropyl -1H i m dazol e-4-car
boxyl ic acid benzyl ester Starting with
2-(4-fluoro-3-trifluoronethyl -benzoyl am no) - 4- net hyl -

- 0X0- pentanoi ¢ acid benzyl ester (3.5 g, 8.2 nol) the
above naned conpound was prepared by follow ng a
process anal ogous to the one described in Exanple 3,
Step D. Purification by flash chromatography (S C2,

Et OAc/ Hexanes 25-40 % gave the desired product as a
colorless foam Yield: 3.3 g (61%; Low resolution
mass spectroscopy (APCI) mz 663 [ MtH +; Anal . Cal cd.
For C35H42F4N206: C, 63.43; H16.39; N, 4.23. Found: C,
63.42; HL 6.39; N, 4.13. Step C Starting with
1-[2-((4R, 6R)-6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

[1 3]d|oxan4yl) ethyl] (4f|uoro 3-



Exanpl e 108
2-(4-Fluoro-3-trifluoronethyl-phenyl)-1-f2-((2R 4R)-4-

Wher@s003816- 0X0- t et r ahvdr o- pyr an- 2-yl ) - et hyl | - 5PCT/US2005/012266

10

15

i sopropyl -1 Him dazol en-carboxylic acid
4- met hoxy- benzyl am de Starting from
1 AR 6R) 6-tert-But oxycar bonyl net hyl - 2, 2-di net hyl
F%%ngﬂdloxan 4-yl)-ethyl]-2-(4-fluoro-3-
trifluoromethyl-phenyl)-5-isopropyl-1Him dazol e-4-car
boxylic agidy(500 ng, 0.87 mmol) this conpound was ,
prepared‘f a manner simlar to that described f o
Exanpl g 100. «Yi el d: 239 ng (47%; Low resol uti,c nass
spegt hos o y|(APCI) m@aWBaf{fanH]“Pa% 1H N
¥, J=1 .71 BFBME3 H), 1.48 (dN

o , 1.3 ¢8dd, J=14728; 11 35, 2.93 K7 ¢ H) ~o
109 (g1 H), 2889 (m 2isqutyricznggids ddd, I 5§/

1. Wbz Z.35 (M1 H), e 40 (d, J=3. _
3.74 (s.T3 H), 4.16 (m 3 H1 4.40 (d, J=6.35 HF,

, 4.49 (m1H, 6.84 (m 2 H17.22 (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) Exa . .

) (5 4 Fpestnvention ismot o b limited iy sooge by the spseifc cppgdigents
6 deficribadrhsrepilndee d rvadoys|n)odéfidatidiis-of kel invesktizoinerddition to those

c Lic.aci t a
Y AP aRe MR B B TPl h™ 5 e peenie
[i?slpﬁﬂ)tdmcanﬁ thedegdnpaayiny ﬁkurBT Gﬂ(;IAmodlglcauolns are 1ntendgd to fl'all within
uor o en i.sopropyl - 1H i m dazol e- 4-carboxylic
g\ ﬁﬁlﬁﬁ g%)difﬁ IWH'EI) this conmpound was prepared in
a man nIei:s faitiier k@be drdetstvat (e satdshachpbRixitrta iRl freodided for

Yield:. 121 ng (54%; Low resolution mass spectroscopy
( SgsesRtiony , 498 [ MtH] +; 1H NMR (400 MHz1CD3CN) d ppm

( d, J Hza;)t&% bﬁent@p]bﬂcatlénsﬁ%b(lgﬁﬂns érokédu%é% ar;d]thg’ ﬁke ate (1,1zed
Fﬁhroughaglz t}(lmpp@cq.q)on tée grpclewcys of 3@10‘}1 aqeamcqg‘pgmted jgem@ hy]zreference

11n"@1@1r (%ttl%éleg g, thc] é}&gnt :E?l%t a é(ﬁ?ﬁct %X eil(sﬁge’tqé:a)]tge ﬁ)%%g;a(h'_% ’imd a

relocumegdls(eé helzcmss ﬂ@ﬁangzagezbf e, diselop@re (mmde Reteln, corirdd. ( m
1H, 7232 (m 4H, 7.48 (m 1 H, 7.90 (br t
J=6.10 Hz, 1 H). Exanple 110 Sodi um
(3R 5R) - 7-r4-Benzyl car banoyl - 5- cvcl opropyl - 2- (4-fl uoro
- phenvn-i m dazol - 1- vn- 3, 5- di hvdr oxyhept anoate Starting
from
5- Cycl opropyl - 2- (4-fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hydr
OXy- 6- oxo-tetrahydro-pyran-2-yl)- ethyl]-1
H i m dazol e- 4-carboxylic acid benzylamde ( 1 .52 g ,
3.1 8 mol) the title conpound was prepared in a
manner simlar to that described for Exanple 4, step
C. Yield: 1.699 (100%; Low resolution nass
spectroscopy (APClI) mz 496 [ MtH ; Anal. Calcd. For
C27H29F1IN3NalOs | H2G C, 59.75; H, 5.91; N, 7.74.
Found: C, 59.75; H 5.75; N, 7.65. Exanple 111 Sodi un
(3R 5R) - 7-r5-Cycl opropyl - 2- (4-f 1 uor o- phenyl ) -4-(4-netr
I oxy- benzyl car banoyl ) -i m dazol - 1-yl 1- 3, 5-
di hydr oxy- hept anoateStarting from
5- Cycl opropyl - 2- (4-fl uoro-phenyl)-1-[2-((2R, 4R) - 4- hydr
OXy- 6- oxo-tetrahydro-pyran-2-yl)- ethyl]-1
H i m dazol e- 4-carboxylic acid 4-nmethoxybenzylam de ( 1
.66 g, 3.28 nmmol) the title conpound was prepared in a
manner simlar to that described for Exanple 4, step
C Yield: 1.79 g (99%; Low resolution nass
spectroscopy (APClI) mz 526 [ MtH] +; Anal Cal cd. For
C28H3 1FIN3Nal06ZO H2O C, 59.65; H, 5.86; N, 7.45.
Found: C, 59.69; H 5.79; N, 7.40. Exanple 112 Sodi un
(3R 5R) - 7-r4-(Benzyl - net hyl - car banoyl ) - 5- cvcl opr opyl -
(4 quoro phenyl)-|n1dazol 1 vV p- 3 5-

T .. ~:r a4 "




Sodi um
(3R, 5R)-7-r2-(4-fl uoro-phenyl)-5-isopropyl-4-((S)-1-ne
wo bopsA@sSphenyl - propyl car banmoyl ) -i m dazol - 1- PCT/US2005/012266

yl 1- 3, 5-di hvdr oxy- hept anoate Starting from

1-[2-((4R 6R) - 6-tert - But oxycar bonyl net hyl - 2, 2- di net hyl

- bl afdi oxan-4-yl ) -ethyl ] - 2- (4-f | uor ophenyl) -

5-1sopropyl - 1H i m dazol e- 4-carboxylic acid, this

conmpound was prepared in a simlar fashion as

descri bed fAmethodfglthe fbgﬁspehﬁc(pﬁ@@iaﬁombﬂraﬁa@ﬁ)ycﬁﬂw}&ster

1H N 4 hanol D4 d ppm1.15 (d, J = 6.6
e“V%/EU% ?9?%1“@ = 4.9 Hz, 1H), 1.43 (dd, J = 6 8,

2.0 Hz, 6H), 1.51 (dt, J:139)L82Hz 1H), 1.63 (m

1H), 1.75 (m 3H), 2.16 (dd ~Lo=®5.2, 7.3 Hz, 1H),

2.22 (dd, J = 14.9, 51Hz q260(m 2H), 3.39

(septet, J = 7.1 Hz, 1 t% £m 1H), 3.93 (m 3H),
4.14 (ddd, J =14.7, 1(1]. 1} 1H), 7.01-7.23
(m 7H, 7.85 (m 2H), Soduum()
ethylcarbam)yll-Sls -1-yl)- 3,5-d

i hydr oxy- heptanoate S -[2-((4R

6R) - 6- t ert - But oxycar bonyl nmet hyl - 2, 2-di met hyl - [ 1
3]d|oxan 4-yl)-ethyl]-2- (4 quorophenyI)

ﬁrﬁcj)ipyl 1Him .az Jﬁ carboxylic acjd, this

BB ETGE Aot os FB iR PO R ey psetrated

dE}&E{Sdaﬂﬁﬂ whidh cﬁlﬁaﬂ'ﬁl’ﬂy%oﬂt&ﬁs Prﬁlréﬂﬁ’ @Ja)og@ﬁ ln(ﬁc?tth[) M*&H] rﬁethcgcﬁ

NVR (400 Hz, Met hanol - D4) ppm 1

3‘fsbmpr§m,goacef@tmg a 42~];1yq_roxy_@par3pbm with pp aej(l dop@rrlp Iﬂﬁ’l gr@sence ‘ofa
gired, J = 4.9 Hz, 1H, 1.51 (dt, J = 13.9, 8.3 Hz,

1,1.62(m1H) 174(m1H) 2.16 (dd, J = 15.1,

7.3 Hz, H)222(dd J =15.1, 5.4 Hz, 1H), 281(t

\(]t = 1. 22 ,Thl%lz 'ﬁ?ethoﬁ ag’&é&lg%{%t c%n’n 1‘] wﬁerg négé_%%sé'ggﬁsj iS4 TlCéoblal

( ]@(@Qe frgm:mlg_mo&amgrms fuch asAgpngllus’_lmgef GarBlo(dnthyrctdca=Céndida

(it sl g B Gpifly popyfonsuggriglens hepny

2d¢femdexanpl e 125 Sodi um
(3R 5R)-7-r2-(4-fluoro-phenyl)-4-((1S, 2S)-2-hvdroxy- 1-
nmet hoxynet hyl - 2- phenyl - et hyl car banoyl ) -

g i som. o py [Thé fietbod azokdidg 1l claid, 25 wHébMAROMPAsERY P& €andida
tarti n

e w@l%&%\fp@xwﬁmw Besugeeion graasiadlionsaB15y
-[Amaodimgxan- 4-yl ) - et hyl ] - 2- (4-f [ uor ophenyl ) ~

5~i sopropyl - 1H~i m dazol e- 4- carboxylic acid, this
conmpound was prepared in a simlar fashion as
descrigped

1H NI\/R4b( 4039‘%\/&2%?\/5‘%0%%0 ! Mﬁi’ S%D(?p&alﬂé %60537 ﬁVl{egét t Sy donor
Hg a va) ester, %Smpenylﬁstsr@aﬂznhﬁﬁ)ie 1.43 (dt J = 13.9,
4.8 Hz, 1H), 1.53 (dt, J = 13.9, 8.1 Hz, 1H, 1.64 (m
1H), 1.76 (m 1H), 2.1 8 (dd, J =15.1, 7.3 Hz, 1H),
2.24 (dd, J = 15.1, 5.4 Hz, 1H), 3.28 (m 4H), 3.32
(septet, partially obscured, J = 6.8 Hz, 1H), 3.53
(dd, J = 9.5, 6.6 Hz, 1H), 3.68 (m 1H), 3.89-4.02 (m
2H), 4.1 5 (m 1H), 4.26 (td, J =6.0, 5.1, 4.8 Hz,
1H, 4.90 (d, J = 4.4 Hz, 1H), 7.1 2-7.25 (m 5H),
7.34 (apparent d, J = 7.3 Hz, 2H) 7.58 (m 2H).
Exanpl e 126 Sodi um

(3R 5R)-7-{2-(4-fl uoro- phenyl) 5-isopropyl -4-r2-(4-net
hoxy- phenyl ) - et hyl carbanoyl | -i m dazol - 1-

yl) -3, 5-di hydroxy- heptanoate Starting 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-fluorophenyl) -
5-isopropyl - 1H i m dazol e-4-carboxylic acid, this
conmpound was prepared in a simlar fashion as

descri bed for Exanple 118. M5 (APCl) nmiz 542 [ MtH] +;
1H NI\/R (400 I\/Hz I\/bthanol D4) d ppml 40 (d, J =7.1

o o A "~ a 7 1l




denonstrated significant inhibitory effects on tunor
growmh in both in vitro and in vivo nodel s.

wo@sfiossat i on of rapanycin has mainly focused PEI/US2005/012266
production of its 42-hydroxy ester derivatives. These
42- hydroxy rapanycin ester derivatives are useful for
| nducing | MRBAHIDRGES SO AR bilerkd ViEALIE as e formula
transplantation rejection, autol mMmune di seases,
dCHezsBO-60R nitheagin®! issalectad b the grelyp consisting of C;-C alkyl, C-Cg

I 1al sol.1 d..t unoy. fupgal 1nfection t

R U L P T
bé&em hydrokypl hddeenyndiSHect | y reacting rapamycin with

acyl ati ng agents. However, as rapanycin contains two
secondary hydroxyl groups at position 31 and 42,

attenpi.s t d@inseiddribevadiag BedlviBewhdiein ehd w1 yter 9 ¥aldcted from
groups in order _to achieve regi osel ecti ve synthesis

fhe E%“Rﬁﬂ%%%‘g?ﬁ 9t Waylseeathic ey prpdrgtes vigylrohiosepctate, vinyl
chiatoneBGGnyl BeidRiB Sind inyPadc8Rda%e. | Nvol vi ng the synthesis

of 42-acyl ated derivatives have been issued, such as

al kyl ester (US Patent No. 4, 316,885), am noal kyl

est er s7.( US 1Bateilo uor -
(US Patent No. 5% c?gc,oédsi%% ,ﬁ’%gnglgn)ewggsf%lg e ?@ég%%ﬁ%tg bidpytidene
sprotecigd giny) 3-hydippariitydrasymethyl) 2usethgipmpionhis.

5,118,678), al koxyesters (US Patent No. 5,233, 036),
carbonate esters (US Patent No. 5,260, 300),

hydr dx8 e St dihg nieti®d Retoeding Nodaim5 Bl2eid 118 i@ pbop2iyl eH8as the

S S e AT
4ﬂkym®ﬁ€§al}e<|»mﬂ, -G apahypeaizl, ppﬁlﬂlgﬂﬁﬁhbbﬁ!tufﬁh 86 anRbupods

are typica r to, moderate o the poor
rlgg‘fpgg(gﬁnégf?l%it%&?c’% quW?’jﬁ%gF? ?‘;J(ﬁqﬁr aparrycr:) in mol ecul e

in basic or acidic conditions. Hi gh performance liquid
chr omgt ogr aph HPLC) separation js usually required
in order tggaﬁ‘ieghf’ﬁécgﬁfﬂﬁ%gp e S heesi the dgoptapemy ester is
PESROEA dcotatel Mprovi ng the regioselectivity is the use
of 31-silyl protectedrapanycin as an internedi ate.
However, this nmethod adds several nore steps of

mani pubat i 99 mal aé&rm%ﬁlﬁ%mye%@ﬁ%?{s qgi -égor

synthesis of rapanycin esters.

| SioERFeaie orrpsarichrebain plsanqie anhydiids, aptionpliisbstivted witkd group
) [ Ry i - erivatives. The
?%%%Fﬁ%%ﬁ%gﬁ%éﬁbresﬁ%gxéﬁPgﬁ%ﬁﬁﬁﬁe process are

regi ospecificity and excellent yield under mld

condi tj.ons her ;aspect and adv ages, of. the . ;
i nvent i| Ton \r/r\nh%ﬂe gd ?%:gﬁiﬁrfgyto Appare thalngs Zﬁoefoof” ﬂgﬁ?}nl the yegetion
tthiees late inBi oA¢ankERo DEACRIdTA@nOFe Bdap dMENTE ONoTtegs, terz-butyl

pr ng, | o) rOVi | 0 for preparing
PR ien S el PlvERel TS Nt o PR ah g eiiane o
neghesargedi ¢ fashion using lipase in the presence of
a rapanycin and an acyl donor. wherein, Ris a linear
or cyclic, aliphatic or aromatic, saturated or

unsat upat eghdyeihes McBRIhWD biNoRRIFRRAL | ¥% ﬁ?@h@jﬁﬁ%}éeﬁrgacﬁon is

hydr oxyl, hal ogen and/or thi'o substiruent(s).
ShBYicHan the range ohd) €gerYSi°s- G, Br, | or F. Rapanycin
can be prepared as previously described. See, e.g., US
Patent No. 3,929,992, issued Decenber 30, 1975.

Al ternatively, rapamycin mayipe purchased from
commer ci al sources [e.g. Rapanune(r), Weth] or
prepared using alternative nethods. The neans of
preparing, purifying and/or obtaining the rapamycin
starting material are not a limtation of the present
i nvention.ln one enbodi nent, the invention provides a
regi ospecif ¢ route for the production of

ket al - protected rapanycin 42-esters, useful in the
produci ton of a rapanycin 42-ester. In one enbodi nent,
the invention provides for the production of

o, T A~ e I T




adm nistering the active ingredient in water or a

fruit juice, containing appropriate solubilizers or
wepuwssoRiers as needed. 5 In one enbodi nent, oPEI/US2005/012266

fornmul ati ons for rapanycin 42-ester with 3-hydroxy-2-

(hydr oxymet hyl ) - 2- met hyl propi onic acid are descri bed

in US Ratent Byhlbicat i - QO 6T 7. I

S Par dat Ao obt o R LR S g Gt

f betahrirete¢terhd-epdroay-Arshalrepymethybi2-wethplpepéoméchcid b pepcarsor of

werrgk@nul ation process. In sone cases it may be

desirable to adm ni ster the conpounds directly to the

o airways in the formof an aerosol. The conpounds nay

al so be,adm ni stered parenterally or . o
[t r ap&f ¢ GhaaTS RSP RpTIER SRR s e aNE - depisye
apioiiwed acnmpdingnoshasethod bEmyloas of diinghias nBcol ogi cal |y
acceptable salt can be prepared in water suitably

m xed with a surfactant such as

hydr oxys.pr Qpybeigbditidra®enpribhg RES SbREScERPaAhSBinke-derivative
pregared in gcherQI, liquid 5 polyethyl ene glycols
aPEPFR R Ace g & &gim 13y oil's. Under ordinary
conditions of storage and use, these preparations
contain a preservative to prevent the growh of

i cr oot@aniBEsommpsEionpseardiesta rlels HMords furtherabmprigiog a
Lﬁﬂy@ﬁio%ﬁ'aﬁy BSifpdtiBlel dfdfr st eri | e agueous sol utions or

i sSpersions and sterile powders for the extenporaneous
preparation of sterile o injectable solutions or
e T L e e
sy embabintdiney fenspidtcompbditiolust be st abl e under the
condi ti ons of manufacture and storage and nust be
preserved agai nst the contam nating action of

mi cr 8018; an mlpmnﬁmhﬁc?;kibamt@rsing uaggoffatmgibspe&mie répRAflybiR2-
can _be a spolvent qr dispersign medi um containing or
e‘}a?%trvé,m f‘e‘f %CC%@H%%P ly °p518|°§ Bipmsel 19,12 gy it dasage form.
propyl ene glycol and |iquid polyethylene glycol),
suitable m xtures thereof, and vegetable oils. In one
enbodi ment, injectable formnulations for rapanycin
42-ester with 3-

hydr oxy- 2- (hydr oxynet hyl ) - 2- net hyl propi onic acid are
described in US Patent Publication No. US 2004-0167152
Al (also US Patent Application No. 10/626,943). The
parenteral formulations useful in this invention can
be used to produce a dosage formthat is suitable for
adm nistration by either direct injection or by
addition to sterile infusion fluids for intravenous

i nfusion. Transdermal adm nistrations are understood
to include all adm nistrations across the surface of
the body and the inner linings of bodily passages

i ncluding epithelial and nucosal tissues. Such

adm ni strations may be carried out using the present
conpounds, or pharmaceutically acceptable salts
thereof, in lotions, creans, foans, patches,
suspensi ons, solutions, and suppositories (rectal and
vagi nal ). Transdermal adm nistration may be
acconpl i shed through the use of a transdermal patch
contai ning the active conmpound and a carrier that is
inert to the active conpound]7is non-toxic to the
skin, and allows delivery of the agent for systemc
absorption into the blood streamvia the skin. The
carrier may take any nunber of forns such as creans
and oi ntnments, pastes, gels, and occl usive devices.
The creans and oi ntnments may be viscous liquid or

sem solid enmul sions of either the oil-in-water or
wat er-in-oil type. Pastes conprised of absorptive
powder s di spersed in petroleum or hydrophilic
petrol eum contai ning the active ingredient may al so be
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