APl - 0021 THI AZOLE COVPOUNDS AND METHODS OF USE PRI ORTY
| NFORMATI ON This application clains priority fromU. S
wee@sitzioonal Application serial nunber 60/ 679, RGBUS2006/017706

filed May 9, 2005, which is hereby incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON
[ 0001] The present invention relates to thiazole
compounds and the preparati on of such conpounds. The
present i nventPROCESSESHFORFROPYCTIONIGBds for use
of such conpouprgIPHENVEVINZEPIDING-ONESt nent  of
hepatitis C virus. BACKGROUND OF THE | NVENTI ON [ 0002]
Hepatitis C Virus (HCV) is one of the nobst preval ent
causes of chronic |liver disease in the United States,
reportedly accourflifd) Off THEOWNVENTION: ent of acute
vi ral hepatitis, 60 to 70 percent of chronic

gat Tﬁé S ftw%ﬁn&pre'éﬁe&er 9&rét~,se9fforqhé pRRSESon of 4-

['1Tver disease, I'iver cancer. It has been
blldmny}ymze’cldmhlaﬁd@‘lmws 4 m I I i on Americans, or about

1.8 percent of the U S. popul ation, have anti bodies to
HCV (i.e., anti-HCV anti bodies), indicating previous
or ongoi ng i NBACKGROUND OFrHEMNVENXEON tis C _
causes an estimated 8,000 to 10,000 deaths annually in
the United States V\hile t he acute phase of HCV

e G R S

hydftf@@f@@l]ﬂeﬁm-@ -phich{lazdtidar-2HCV3' }[}ﬂ@cﬁ%lﬂﬂenﬂa&ybdbt‘glucnol

reported that HCV is an envel oped, single-stranded RNA
s that contains a positive-stranded genone of

about 9.6 kb. HCV is classified as a nenber of the
Hepaci virus genus of the famly Flaviviridae. [0004]
The HCV |ifecycle incleades entry into host cells;
transl ation of the HQ one, pol yprotein processing,
and replicase conplei\q nbl y;0 RNA replication, and
virion assenbly and release——ﬁﬁanslatlon of the HCV
RNA genone yields a 3000 am no acid | ong
pol yprotein that is pr -\f:sed,by at |l east two cellular
and two viral proteas \The oly einis:
[ 0005] F
NH2- C- El - E2- p7- 53- NS4A- NS4 BONS5A- B- COCH.
[OOOG]OHhe cell si gnal peptidase and signa

#Zve been reported to be

HO

has been shown to be an inhibitor of cholesterol absorption. (See copending US
application 10/986,570, which is incorporated herein by reference.)

[0003] ADG is a member of the family of azetidinone cholesterol absorption
inhibitors. 1,4-Diphenylazetidin-2-ones and their utility for treating disorders of lipid
metabolism are described in US patent 6,498,156 and PCT application WO02/50027 ,
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responsi bl e for cleavage of the Ntermnal third of

the polyprotein (CEl-E2-p7) fromthe nonstructural
WEe@ba220%0 ( NS2- NS3- NS4A- NSAB- NS5A- NS5B) . The  NS2F/NSB06/017706

protease nediates a first cis cleavage at the NS2- NS3

site. The NS3- NS4A protease then nedi ates a second

ci s-cl eavage at the NS3-NS4A junction. The NS3- NS4A

conpl ex then cl eaves at 3 downstream sites to separate
thé Bigclosured 6 \n];gelo Iimtiﬁu?zpmaald hereih BY pfercAes lc.jl?@hzfps the most well-

processing of the polyprotein is asserted to be ..
B SSaRe R of Ghe Qs aF A SRR TS UG RUpIPREhIes s

ot ei n has been cl eaved, the

ez%%%ﬁ%%gggﬁg%%%ggig%%g%rfsing at | east the NS3-NS5B

nonstructural proteins assenbles. The replicase

onp! S C I ' n r ci ate j or
R3S Eoeittndf SE8L Sef T, BB 0GRTR S i Bae
ex2Rbld) 8isPoS SREGaiACHbYiskds BPthe\IERSRINAITaeaRBnARlde¥ivhitves
In N33, and RNA-dependent RNApol ymerase activity of
relai88Ro ezgtimihe RNA replication process, a conpl enentary
negati ve strand copy of the genom c RNA is produced.
The negative strand copy is used as a tenplate to
[0603]t heRd Freschdl fvehtadiais dpested kotfars bipadtds RN prepardlidADf ADG
that may participate in translation, replication,
ang sERidyi saechagde-subptibitdot-iphawhillaeetdn-2tQnepr oduce
progeny virus. Assenbly of a functional replicase
conpl ex has been described as a conponent of the HCV
replication nmecSEMMARYORTHENINVENTIONCati on docket
no. A&P 18477.047, "Pharmaceutical conpositions for
0 Mt 9 Sen® fnvk it ieldiéiGo eBRP lid1GREp Rihg AD GRS
[ ?/Imﬂgj un Huang, filed April 'ﬁl%ilé 20051{1?815 hefgeby
compovngrovidhetbripplarlef erence for in its entirety for its
di scl osure relatgd to assenbly of the replicase
conpl ex. [0008] {6 previ ously known HCV inhibitors
are suitable for t i nt endgd purposes, there
nonet hel ess remai nssg 1eed {4r additi onal HCV
i nhibitors. |In addia-oon, re remai ns a need for
addi ti onal nethods of\ treatteent for HCV patients.

Thus, there renmai ns 4 g evel op=characterize
and optim ze nol ecul : @- RrOf
anti-hepatitis is an obj ect

i de such conpounds,
conpositions a et hods of treatment. SUMMARY OF THE
I NVENTI ON [ 0003 n accordance with the present
i nvention, c®npounds that inhibit hepatitis C virus
replication have been identified, and nethods for use
of such conpounds are provided. [0010] In one aspect,
wheteinpr esent i nvention includes and provi des conpounds
10f  Epr mul.as r utical acceptable salts
R'gpd Ko cfm?%#%@iﬁn%@@ LRSS ARGt BT TR! 0L B D
ProfA’h@pita protcting group for a phenol chosen from an oxymethyl ether, a

of the present

tertiary alkyl ether, a benzyl ether and a silyl ether;

ProtB-O- is HO- or a protecting group for a benzylic alcohol chosen from an
oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl
ether, a methoxybenzyl ether, a silyl ether and an ester; and

R® is a sugar or a protected sugar.



virus replication and the treatnent of hepatitis C
viral infection. Wthin this aspect, the invention
w0 p@baz®so conpounds of Fornul a | and phar maceut PCEUE2006/017706
acceptabl e salt or hydrate thereof, wherein the
variables Ar 1, R2, R3, R4, q, r, and t carry
definitions set forth below Arl is fluorenyl, or Ar 1
i s phenyl, naphthyl, a 5- or 6-nenbered nonocyclic
het eroaryl group, or a 9- or 10-nenbered bicyclic

raryl group, wherein Ari is substituted with R
[(Eﬁfﬂe R%l éﬁft@f@eﬁasé?f‘é the ipsnEoR rabases towrepTDEEsS comprising

éaaﬁiﬁg@&q‘ﬁl[yg om hal ogen, hydroxyl, am no,
rcyano ni o&%% Cr Q2al koxy, Cr C2hal oal kyl ,

and G - C2hal oaRoxi R1 |s one or two substituents

i ndependently cho rom(a) and (b), where (a) is
hal ogen, hydroxyl ?hno, nitro, -COOH, -SO2NH2
Cr C2hal oal kyl , %& | oal koxy, and (b) C1l-C10
al kyl, C2-CO al" C2- Cl10al kanoyl ,

C10 al kynyl

c2- ClOaI kyl ester, or di-QC
10al kyl car boxam .\ Y\i s bond, or Yis
Cr Cl0al kyl, a C2@Q , Rynyl , each

optional l'y haV| ng 1 or 2 oxogen or rogen atons
within the al kyl, alkenyl, or alkynyl chain. Zis
hydr ogen, C3- C7cyc| oal kyl , - C7cycl oal kenyl

r , Ja I nda
A R e eSO b Monumstpgpesuitony
aﬂdetnﬂungelthauesmﬂfanym, withl, cotapolnd of fomiae! [gr oat ons
i ndependently chosen fromN, O and S, wherein each (b)
IS substituted with Cor one or nore substituents
i ndependently chosen from hg]g@gen, hydroxyl, amno,
cyano, nitro, oxo, G -C4al kyl\y Q‘al koxy, Cl1-
C2hal oal kyl, and Cr C2hal gal koxpr1"Any R and Rlwhi ch
are covalently bound to acent carbon atons may be
joined to forman aronag gr partially saturated
carbocyclic ring syster ng 1 or 2 rings, each ring
having 5 or 6 ring caRfbon atons. R2 is hal ogen, - COCH,
CO\IHZ -C(O OCH3, -C(O CH3jr - NHC(O OH, or am no, or
S ,3CH2R3, -NH-S(Q 2R, -CH2-NH-S(O 2R, -S(O 2R
Whew@)R NeRdR | ar@@ebypqndp@m'felectedm FOndRE) -C ek, co)r Rﬂe%and

4 -0OR3, -C(O-R, or-C(0)-R Db
R gc%?h%% Cﬁ%ls su‘{){&% {l%ted with OCor one or nore
substituents independently chosen from(c), (d), and
0@ g}yRleCr Coéal kyl , her%) a 5- to 6-nenbered
[ er GHEVELY: phemg Vr%%%aomaow féprmmilaHeber ed

cycl oal kyl or qgterocycloalkyl ring, or a bicyclic 8-
to 10- menbered hetef oaryl, each of which is

O
P
ProtA’-O N /

R2
R"0—g ProtB-oj C

})R“)

IIa



substituted with Oor one or nore substituents
i ndependently chosen from (c), (d), and (e); where (c)
w0 g00batwgen, hydroxyl, oxo, cyano, am no, nitrpCT/US2006/017706
-C(ONH2, -C(OOH, -S(ONH2, Cl- C2hal oal kyl, and Cr
C2hal oal koxy, (d) is Cl-C4al kyl, Q‘al koxy,
C2- C4al kenyl, nono- and di-CrC al kyl am no, nono- and
di - (Cr C4al kyl ) car boxam de, nmono- or di (CrC
withed tomhpamdfodiamiulkeXXC|] C4al kyl est er, each of which is
substituted wth OCor one ore re substituents
i ndependently chosen from gxo, “hal ogen, hydroxyl, oxo,
cyano, amno, nitro, -C(Q -C(OMH, -S(ONH2, CC
4al koxy, nono- and di-Cr | am no, nono-
anddi - (G - C4al kyl ) car boxaih e, nono- or
di (G - Aal kyl ) sul f onam Be, G C4al kyl ester Cr
C2hal oal kyl , and C C2hal oxi¥oxy; and (e)
(C3- Crcycl oal kyl ) Co- C4al kyl , (heterocycl oal kyl)C
0- HAal kyl , (phenyl) Q- C4al kyl, each of which is

Sty t | : .
0GI80 et ket s B O BTG O R Yt 6 F3pering o
cofiphahdaf dyictutse Hnd Cr C2hal oal koxy. R2 and R4 are taken

together with the carbon atons of the thiazole ring to
whi ch they ar atpAched to forma C5-C7 car bocyclic
ring, which is a omaqic or Bartially unsaturated; R3
I's hydrogen, O 4glkKwW, o -C(O-Rd. R4 is hydrogen,
hal ogen, hydr oxyka.oam r% cyano, nitro, C C2al kyl, Cr
C - C2hal oal koxy or phenyl;
i R grma ring; Rais

or R4 is taken togé

i ndependently chojen gt each ogcu( e g2 om
het er ocycl oal kyl , : Pagéd -3 6- nenbered
heteroaryl, eachof which™P¥%ubstituted with O or one

or nore substituents indepepdently chosen from

hal ogen, hydroxyl, am no, cyano, C-C4 al kyl, and CpC
in athkawBrot ARD-iiS a fiotéching lgkoulp, fomd pheioh chdven dilokydn oxsymethyl ether,

optionally substituted wi th _a hal ogen, hydr l,
an-a@mtm a wmﬁ% pthar. eNyepa(l ehsy 2 %@ﬁ@ﬂ.eﬁp@&% REPCES

Lk ovcRARR Y bumt ofi BrBalaFogber ed heteroaryl; r is

CO%,? 1,chrC %; chiorgBOor 01; {Iﬁlilg Oor 1; and q and t are

not both 1. [0,:91 1] In and er ,aspect, t he present

i nvention inclutdeg agd provijdes\ phar maceuti cal

conposi tions conp ngogonpQunds of the present

i nvention. [0012]Yh angt firer aSpect, the present
i nvention incl webesoand ovi degé net hods for the

wherein R° is phenyl or benzyl and ProtB’-O- is a protecting group for a benzylic
alcohol chosen from an oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl

ether, methoxycyclohexyl ether, a methoxybenzyl ether, a silyl ether and an ester.



[0013] In a further aspect, the present invention
i ncl udes and provi des nethods for the treatnent or
w@e@earoeon of hepatitis C viral infection. [OBQEPS1006/017706
an aspect, the present invention includes and provides
a method for treating or preventing hepatitis C virus
in a subject in need thereof, said nmethod conprising:
adm nistering to the subject an anmobunt of a conpound
[0@i0] f dinrathad pkdcess aspbatdtiha inveotimorabadss tofa procass far pirépasing a
-b - -d), (l-e), (I1-f), and (1-g), or a
Coéﬁﬁ @éﬁ %EF Yacceptabl e salt, hydrate, prodrug or
met abol ite thegeof _ where hepatitis Cvirus is treated
or prevented. The ypound of fornmula | may be
adm ni stered to t cLal one or may be
adm nistered to tF t in conbination with one or
nore ot her act iRmA- such as one or nore other
anti-viral agents. These and ot her aspects of
the invention wl| Ader st ood with
reference to the @seri ption,

. 4
exanpl es and Clﬁ%L

OGY [0016] Prior to setting forth
the invention in detail, i@Viay be heIpfuI to provide
defl tions f certa ter t.o be used herei.n.
gbﬁ&cheﬁa %%%llwe§3ﬁ€mr623@ﬁ3@adsa SBLOEL FBER usi ng
apga I r
en?gchnlggf gndEsé?%%%??%%%?gﬁﬁ%gﬁéggﬁﬁgﬁggﬁl%gégmmghhnﬂmx
pomsmngretdnasu gnashird cegemoklieyprocede canposts bsacting a 0bmpéaurnd of
%Sp art to which this invention belongs. [0017]
i ncludes all subfornul ae thereof. For
exanple Fornula (ITe clqges conmpounds of Fornul as
(l-a), (1-a), (1-b),X1-c), (1-d), (1-e), (I-f),
(I-g), (1-h), and (1-fi) and the pharmaceutically
acceptabl e salts, prodrugs, hydrates pol ynor phs, and
thereof. [001 8] The te | enconpasses all
conpounds that satisfy Fo iLpel udi ng any
enantioners, racemates ag gr e0i soners, as well as
al | pharnaceutlcally acceptable salts of such
conmpounds. The phrase "a cowWpound of Fornula I|"
.|ncludes for f such conpounds, including salts
ﬂCWQngﬁég qg§§ clearly contraindicated by the
context in which this ghrasg is used. [0019] The terns
"a" and "an" do not denotle imtation of quantity,
but rather denote the pregencg of at | east one of the
referenced item The term™s eans "and/or". The
terns "conprising”, "ha®iofg}, "ijncluding", and
"containing" are to be cons d as open-ended terns
(i.e., nmeaning "including, not limted to").
Recitation of ranges of va are nmerely intended to
serve as a

NP7l ON OF THE
| NVENTI ON TERM




shorthand nethod of referring individually to each
separate value falling within the range, unless
wo@rdvengdoze i ndi cated herein, and each separat ePOUHUSI®06/617706
i ncorporated into the specification as if it were
individually recited herein. The endpoints of al
ranges are included within the range and i ndependently
conbi nable. Al nethods described herein can be
[00R] f O HEHuith pRcEs dsBlli&ne hﬂf%ﬁﬁéﬁ‘lleﬁa‘%és tQtag)%c‘!@s§ for pre anng an
i ndi cated herein or otherw se clearly contradicted by
imgrerfdsmulANé use of any and all exanples, or exenplary

| anguage (e.g., "such q%") is intended nerely to
better iIIustrate the i an and does not pose a
limtation on the scope o @ i nvention unless
otherwi se clainmed. No | angdage~ih the specification

g any non-cl ai ned

el ement as essential to the\pragtice of the invention
as used herein. Unless defj f{ ot herwi se, technica

and scientific terns used n have the sane neani ng
as i s comonly understood by~6ne of skill in the art
to which this invention Belongs. [0020] In certain
situations, the conpounds off Fornmula | may contain one
or nore asynnetric el ements such as stereogenic
centers, including chiral centers, stereogenf
and the like, e.g. asymmetric carbon atons,
the conpounds can exist in different stereoi g
fornms. These conpounds can be, for exanpl e,

r.-optically active f rms.. For .co ds MA 0 Or
1003 o nsfests PembiiGnd i Shernpduutiig gttt T Wina
sowdéof fo@xﬂ@id@ﬂy&e followddNSS2PS clffdstefop@RBsSby f@kting with an

conpounds haV|ng asymmetric centers, it should be

under st ood R of the optical isonmers and

m xtures therep leenconpassed In addition,

conpounds wth pQN- car bon doubl e bonds may occur in
anifineafitbriutaor ms, Wi t hNakJ follewadby 3)fpootestingf with @rotA.

compounds belng included in the present invention.

[0021] The term"chiral" refers to nol ecul es, which
[od3y e ThhsuRRARREIHSs 8dp e@lofhe%!%ﬁbm%ptd d ]{)ﬂbc&fs f&h&epanng a

m fror inage partner [0022] The term "stereoi sonmers
comppendofiforrmdapdlinds, whi ch have identical chenica
ag@nstitution, but differ with regard to the

|

”

afran of the @t or groups in space. [0023]

" Dhas e%érs to a stereoisoner with two or

nor § chiN {ty and whose nol ecul es are not

Ag% j s of one another. D astereoners have
fferfent sidM properties, e.g., nelting points,

boi lAcog poi nts, spectral cqnmixig:i es, and reactivities.

M xtures of diastereoners nay_ separate under high
(ytessbing & pHederhsyger bgtongobfamites such as

el ectrophoresis, crystallization in the presence of a

resol vi ng agent, or chronmatography, using, for exanple

a chiral HPLC columm. [0024] "Enantiomers" refer to

two stereoisoners of a conmpound, which are

non- superi nposabl e



mrror images of one another. [0025] Stereochem cal
definitions and conventions used herein generally

wo 2doboeod) P. Parker, Ed., McGaw Hi |l Dicti oneeHU85006/017706
Chem cal Terms (1984) McG aw Hi |l Book Conpany, New
York; and Eliel, E. and Wlen, S., Stereochem stry of
Organi ¢ Conpounds (1994) John Wley & Sons, Inc., New
Yor k. Many organi ¢ conpounds exist in optically active
fRyotE2-0i . e., they have the ability to rotate the plane
of plane-pqlarized light. In describing an optically
active ; the prefixes Dand L or Rand S are
used to denotle the absol ute configuration of the
PiesPEeup its chiral center(s). The prefixes d
and lor (+)| an \gg) are enployed to designate the sign
of rotatioﬁ of pl H%Dpolarized i ght by the conpound,
with (-)_ori,1 neaning that the conpound is
| evor ot at'81. A conpound prefixed with (+) or d is
whenstr ot '4tFeotD ', FabtDH° ghd/BrotDHer galiogsik %&)ﬂf@, witgse
stereoi somers are identical except that "they are
Grgparg reaggpigddomulane anot her. A specific stereoi soner
may al be referred to as an enantioner, and a

enant NaoET | C 1 drbihex’ ig\}géQ;r@@z m xture of enantiomers
is referred to as a racemc mxture or a racemate,

fol{aedk birmpthsael andgreacid torupeidpasompemdal formula XIII:
stereosglection or stereospecificity in a chemca
' Or sprocess. The terms "racemc mxture" and

"N af e" ey to an equinolar mxture of two
eng [ peci es, devoid of optical activity.
the'invention is not limted to any one of the
specidH ¢ xgptoners,, but rather includes all tautoneric
forms. [0027] The i’nvention includes conpounds of
(2Jeeatialg KT Wigly i ex@bd o PASHBIRinsTOIRREGSEn ﬁ'Bﬁ’lr%etic

]gc urring in the conpounds. |sotopes include those
anBy§ids, aeelyl shlorde, andmentaflyarophensitisestats in theipfrésenenof avbass

. | I d wt
oo R o M e SR A IR e P i KO ana

A [But eri goHand i sot opes of carbon include 1 1C, 13C,

'mul a that includes variables, e.g.
t, g, and r. Unl ess otherw se
Agpecivi ariable within such a Fornula | is
defin;d i ndependently of other variables. Thus, if a
grofif’is gpid to be substituted, e.g. with 0-2 R,
then said group may’ be substituted wwth up to two R*
(3)gedughsg i whth dilagaehd 0CeWiy RIEH prsvideikact ed
addhdependent |y from the definition of R*. Also,
clonbi nafi ons_of substituents and/or variables are
psL ni&s| bl e if such conmbinations result in stable
conpounfis.—\ 002 Xhe term "substituted', as used
[ s—{ hat any one or nore hydrogens on the

; and



desi gnated atomor group is replaced with a selection
fromthe indicated group, provided that the designated
war@aiizopor mal val ence is not exceeded. \When tPEI/US2006/017706
substituent is oxo (i.e., =0), then 2 hydrogens on the
atom are replaced. When aronmatic noieties are
substituted by an oxo group, the aromatic ring is
replaced by the corresponding partially unsaturated
(4)1e8@ingh0V vﬁmmﬂggtaaomwwongﬁ @épredehsd o AipAtidtn catalyst to
IS a pyrldone nmbi nati ons of substituents and/or
pradace Fdl:es are pernmissible only if such conbi nations
result in stable conmpounds or useful synthetic
i nternedi ates. A stable conmpound or stable structure

A¢ neangy to |nply a ound that is sufficiently
Caigéflon froma reaction mxture,

BJTul on into an effective
0] A dash ("-") that is not
» LY rs or synbols is used to indicate a
p0|nt of attach nt for a substituent. For exanple,
- (CA99C3- C8cycl oal kyl is attached through carbon of
the net hylene (CH2) group. [003 1] "Al kanoyl"
i ndi cates an al kyl group as defined herein, attached
[00 1] o ulphombingttion, thé Eradpsses bf thedevenfipk areyyde aprayigral pragess for
t he, |2§§ ated nunber of carbon atoms, with the carbon
Prejyaripg ého group being included in the nunber ed
carbon at oms.r¥or exanple a C2al kanoyl group is an
acetyl group hay=ng the formula CH3(C=0O -. [0032] s
used herein, t @ "al kyl" " includes both branched
and straight cha saturgied aliphatic hydrocarbon
groups, having the spec#tied nunber of carbon atons,
generally fronmH® to &bout 18 carbon atons, though in
[ , gr oups haV|ng from 1to 10, 1 to

pteferred
st rai ght

saturated carbon car bon bonds, which may
. abl e point al ong the chain. Alkenyl
J ~/bed her ein typically have from2 to about
arbgns atons. Preferred aIkenyI groups are | ower
yl groups, t hose 3&68¥1 groups having from2 to
HQbout 8 c4&@tbon atons, C2- C8, C2-C6, and C2-C4
y| groups. Exanples of al kenyl groups include
ethenyl, propenyl, and butenyl groups. [0034]
"“Al kynyl" as used herein, includes straight or
ok Ren chaln conpri sing one or nore
@¢?@p e ca?%%h ca?%gn bonds that may occur in any
stabl e point along the chain, such asethynyl and
propynyl . Al kynyl groups descri bed herein typically
have from 2 to about 12 carbons atons.




Preferred al kynyl groups are |ower al kynyl groups,

t hose al kynyl groups having from 2 to about 8 carbon
w@e@ag22020 g. C2-CG 0, C2-C6, and C2-C4 al kynyl BPEDUSMNG6/017706

[0035] The term "al kyl ester” indicates an al kyl group

as defined herein attached through an ester |inkage.

The ester linkage may be in either orientation, e.g. a

group of the fornmula ~O(C=0) al kyl or a group of the

formma -(C=0 Cal kyl. [0036] "Al koxy" indicates an

al kyl \group as defined above with the indicated nunber

of ¢ &ppPattached t hrough an oxyoenwﬁgkdge
(-0 anpl ¢ al koxy i ncl ude, but g mot limted
to, oxy, e&oxy, . nNn-propoxy, i-prop . n- but oxy,

fr@a But oxy, »t - but oxy, 'h2pglaeanejactonepe®f oxy, 3- pedibxy,
I sopent oxy, neopent oxy, 5-he§oxy, 2- hexoxy, 3-hexoxy,
and 3- et hyl pent oxy. C4- Cddrkoxy group [0037] s used
herein, the term"aryl" in¢ludes radicals of an
aromati c group obtained by\renoval of one hydrogen
atomfroma single carbon atom of g_parent aronmatic
ring system and contai ning onl i N2t he aronmatic
ring or rings. Aromatic rings Rave 2 p electrons
in a cyclic arrangenment. SUEH%romatic groups may be
further substituted with carbon or non-carbon atons or
groups. Typical aryl groups contain 1 or 2 separate,
[00157€dIn Dprogetdrpéct,thagsettivd Blact6 compalnistof f@mulnyL.
atons, W thout heteroatgms as ring nmenmbers. \Were
i ndi cated aryl groups may b€~substituted. Such
substitution may include f gn to a 5 to 7-nmenbered
saturated cyclic group tha a 'ﬁnally contains 1 or 2
fromN, O and S, to
form for exanple, a 3, 4-net\hyl ehedi oxy-phenyl group.
Aryl groups include, for exdlm phenyl , napht hyl,
i ncluding 1- naphthyl and 32 ht hyl , and bi - phenyl .
[0038] A "carbocyclic ring have 1 to 3 fused,
pendant, or spiro rings, Xontaining only carbon ring
menbers. Typically, a carb09 clic ring conprises
contains from3 to 8 ring nmenbers (rings having from4
or 5to 7 rmg nenbers are recited in certain
enbodi ments) _and carbocgcles conprising fus

: ) ed, ..
WipenBait H, Eris 85apé Pratfgsbenggh dia opRoyAe Bust bs Briold form and
Ll r Unl ess ot herwi se specified, a carbocycle

gﬁ%gp%ggg§%V§F%alkyl group (i.e., eachring is
saturated), a partially saturated group, or an aryl

roup (i.e., at least one.ring within the grou
DZRR, 1 Secand arbieyspicd tr otnies Ml P e PR ff fomgle
via any ring or substpggipent atom provided that a
stabl e conpound results.\ Wen indi gated carbocylic
groups, such as 4- to 7-Kenberé&d pr 5- to 7-nenbered
groups, nmy be substi t ut ed-CORep
car bocycl es are phenyl, nanh
certain enbodi nent spr&b@f/gr rd

él and bi phenyl. In
arpeayc| es

|
ProtD¢

wherein X is chosen from iodine, bromine, chlorine, toluenesulfonyl, methanesulfonyl
and trifluoromethanesulfonyl; and ProtD?, ProtDP, ProtD° and ProtD? are protecting

groups for a sugar chosen independently from benzyl, silyl (e.g. tBDMS and TMS),
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are carbocycles having a single ring, such as phenyl
and 3- to 7- nenbered cycl oal kyl groups. [0039]
woO ayehizabkyl " as used herein, includes a nmonocRCT/U82006/017706
saturated hydrocarbon ring group, having the specified
nunber of carbon atons. Monocyclic cycl oal kyl groups
typically have from3 to about 8 carbon ring atons or
from3 to about 7 carbon ring atons. Exanples of
acgly(elgoadeylland bengasy1), kethl@e. agetdmiqhe aphyMIOMY, ahdhedtyll (e.g.
cyclopentyl, and cycl ohexyl.[0040] In the term
bem%év%ﬁgalkyl)alkyl", cycl oal kyl and al kyl are as
defi ned above, and the point of attachnent is on the
al kyl group. This term enconpasses, but is not limted
[007] dncl thipd ppyduskadpyét, the yavieohexyalates ﬂtvyiomp@nuds of formula:
cycl ohexyl net hyl . (qycbgalkyl)c 0-C2al kyl " indicates a
cycl oal kyl group t hat" AS directly iattached via a
single coval ent bond (ioe. (c “&R1% COal kyl ) or
attached through an al k aving from 1t o about
2 carbon atons. Simlarly| in the term
(cycloalkyl)alkody ‘9@cl al @y aﬂQ al koxy are as
def i ned above rptHe poi At of chment the oxygen
of the al koxy. Cycloal%.&ﬁC:Oalkoxy is a cycl oal ky

grou that is attac hed thrqygh an oxygen Ilnker
otRs, Ryely. Héthu And Pretly erprprotesiise ezewns oy a sugar chosen

m‘fégf‘?“f?%-‘fﬁh??@%’%ﬁzn L S Ry R e,

bentuybh keéthi(ead. lagdtonida dndaMQM)Z agd acqis] (argebélmyhnmegt@mﬂl y
R R BB R en Y sOsr BERORIDMRL (G o 2 hpr i amnd R
to SR ifkm 8L @ﬁ‘lleﬁ%gred'rﬁ% CRLES RBbAinRAENadd Rmdtogether form a

Strai ght-chai n al Kyl groups having the specif

digrabtyeie:of carbon atons, substituted with 1 or nore
hal ogen at ons, generally up to the maxi num al | owabl e
nunber of hal ogen atons. Exanpl es of hal oal kyl

i ncl ude, but are not I|n1ted to, trigluoronethyl,

di fl uoronet hyl, 2-f Pl oet hyl an@ pent a- f | uor oet hyl .
[ 0043] "Hal oal koxy" indjcates Bigfal kyl group as
defi ned above attached n oxygen bridge.

[0044] "Hal ogen" as used]hefein includes fluorine,
chlorine, bromne, andg -1 n the context of the
present |nvent|oanﬂD%ubsk)tuenﬁ*%ﬁy be a hal ogen or
may be substituted with _a | ogen. [0045] "Heteroaryl"

as used herein includes aryl group, wherein one or
nore carbon atons has been replaced with another atom
For exanple, in an enbodi nent, "heteroaryl” includes

an aryl group as defined herein, wherein one or nore
car bon at]@ﬂ’iA‘iEE]ﬁBE'SdiﬁPﬁéﬁdow THETWAERTION I ogen,

or sulfur. Heteroaryl includes stable 5- to 7-nenbered
nonocyclic aromatic rings which contains from1l to 4,

preferably f.froml to 2, .heteroatons chosen from N
10815 gl fhis BpRlicAioN, ol TEebe S SYSTal hodisclostres of
each of these publications in their entireties are hereby incorporated by reference as if

written herein.
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Het eroaryl al so includes stable bicyclic or tricyclic

systens containing at | east one 5- to 7-nenbered
W@e@aazioeo ri ng whi ch contains from1l to 3, or PCT/US2006/017706

preferably from1l to 2, heteroatons chosen fromN, O

and S, with remaining ring atons bei ng carbon. Wen

the total nunber of S and O atons in the heteroaryl

group exceeds 1, these heteroatons are not adjacent to

one another. It is prefebefadiiddyat the total nunber of

S and O atons in the heteroaryl group is not nore than

. It is particularly preferred that the total nunber

loﬁ’f%le s Sh Aol i Al A B DS ARG o Atfoduced
ant Rethindbsr defiationsatheaighouto The Isimctgnabdlq;pldmms aif ﬂp&wgpsfandm

1t bout 3, het h
s 411G R 8 DO E iy 0ar B6FE06 1 hral qpappoltds tas

shRle@YShirfod ¢d?8 sB¢S b @B I&n A nilf@at deRatbn. Crh@R ofan

ring atomwth remai ning atons bei ng carbon.
nuifEnad ovithout ﬁm*élteemmmmgﬂmwﬂygcprgmtsﬁhv éparemganyson its full

br?ardﬁlbtae}?%‘?r{:sen a.t onsdégﬁ lrggr}ut(%@ 8\1%%0'&* eﬁ)}%%%’gnef gu%@ﬁt%&% hasa

mbrRGnMeR rﬂi‘i’gae 1) ﬁthﬁ‘dﬂzed AhgiehRe h Bugenti bﬂbsﬂh&ivmglé] éhore
pyrrolidinyl groups. [0047] "Heterocycle" as used

lirhidgdeghiralipyctheplés PAPRigeRUS SURSCARD PSPERIES-not | i mit ati on
t hese heterocycl es described in Paguette, Leo A ;
Principles of Mddern Heterocyclic Chem stry (WA

[03!1)]] aHilﬁll 1sNﬁBM1€Y@T 16,ind1968)incap diriched, airlcyclﬁiamlrecrwboh 3,
and The Chemj.stry of Hetero

Sﬁ@é‘ﬁ%@ﬁé@m}w@@@%@eﬁpf Vel Pﬁfdﬂlé‘@rwésfdﬁ%%Wﬂe@le &erBpeders to
1.
all%ﬁ\’ﬂf %g Bi‘ {eé%?e? an S, pﬂ@@%”ﬂ]}yl ré&fBrshE rélﬁné]yf %}g?f)s %/g g,g%;?:? 418Band 6
caﬁﬁm&ﬂiﬁﬁs ]Exampi&s sﬁdewnef alkylegroami inelnde methyh @th}d,vl_unp}'flo n
L L8 U o
th?&rm éfﬁéﬁwlﬁé‘ée(:ptg Cgm @ I@B &,0atQNT13, Cy4,
or es oT & Fes

eterocyc

CisnGisudm, Oy, G@yCmﬁ é)‘oetﬂnﬁlﬂe/l amlsube@t dfialisyl and mglyslgs prp}lc

RIS, oL 1 A OO o PRSI st

grb@isiabnaé epripgBhesitl, cpehtyliindibdyhyl, ddataniil ,a:ndi EHedlikel |

pyrrolyl, pyrazolyl, imdazolyl, tetrazolyl,
benzofuranyl thlanaphthalenyl i ndol ylI , |ndolenyl,
NOk i ' z Y,
[Oﬂﬂder | Hﬂ)yé 0 @8%%%@:3}1 égﬁy(r‘l, ;1,214?‘%? NN b?, Cs, Co, C10, C11, C12,

Ca; (DMrEBld CQ;QGW, CluapKDi{, szé)ﬁis(dludds alkl’ya,hydlbaﬁ(ylt aﬂgelnyl alkynyl, aryl
t et rahydr oqui nol_ i ny t et r ahydr oi soqui nol i n
angdcontnRtionttheesof njkamples mﬁ@e PRy mhﬁm‘fh}ﬁlﬁ%l%fzw foasfhyl,

be » rtho, met
i BBty A B e ettt o
reﬂﬂmanyhheﬁmmmbmzofuranyl chromenyl , xanthenyl,
phenoxat hi nyl , ZFprrronI, isothiazolyl, isoxazolyl,

pyrazi nyl|, pyridazinyl, indoquL:yl, i soi ndol ylI
q

3H¢ ndol Wl , | Hindagoly, purinyk, 4H quinolizinyl,

, haphthyxi u noxali%yl,
and %
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qui nazolinyl, cinnolinyl, pteridinyl, 4aH carbazolyl,
carbazol yl, b-carbolinyl, phenanthridinyl, acridinyl,

w@siemenyl , phenant hrolinyl, phenazinyl, PCT/US2006/017706
phenot hi azi nyl, furazanyl, phenoxazinyl, isochromanyl,
chromanyl , i m dazolidinyl, imdazolinyl,

pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl,
i soi ndol i nyl, quinuclidinyl, norpholinyl,
[06223z oAlkaixpyt alkbeylzefets tazodupls of DA, dpX e Gloy I8, carbon atoms of

it P L
paftpt sthidibahdoffh %ﬁéggeg. ggmﬁrés RRIRIGRAMESBS Moy, gﬁ&@,

~at position 27 3, a pyridine, position r
isopodpaxypsyrclapacn ey, prdohdaxytoxg and thelikes Iafwea-aiyaxiymreftrste,

$ositipn.2 or @of a @ﬁ{azine, position 2 or 3 of a

ST SR ARES A8 WAHS: t hi of ur an, pyrrol e or
tetrahydropyrrole, position 2, 4, or 5 of an oxazol e,
I m dazol e or thiazole, position 3, 4, or 5 of an

3
[06233 x 2Qwradkyl pefersto pikyl tesidugpinivhigh pae opygere qaghpns (gid their
f. i di it . 8 of a

s S e BB Aoy B Bl i
mdtBeagprspolxly 36,99t ibkddesyrapd tiyplilea | The, temd bRkl aniheshded as it is

het erqcycl es include 2-pyridyl, 3-pyr.idyl 4-pyriq¥l,,
unécrﬁgppfia%g}erm Lseqﬁmgg@gﬁagq@n@ﬁr’@bqnﬂp%li%pt?mes for Chemical

igriied ] o . g .

AR T ARy s AP Ol SBAEGIY S o

restrficteonacf{y) 127 @pidi. e ot refersrict @mpmundnint winigle theborygenlis bonded via a

. heterocyc] es. ar onded at positio of. an aziridi ne,
Sib S p0rth s Sgiey g BRREbOSE), SiRtjar o Aty RS
azl P TERE tdAkylirBliGa% ¢h KhidhBridas Mdrél cABonghdveTbdar Ripldi8d by

3-im dazol i ne, pyrazole, pyrazoline, 2-pyrazoline,
sulfupynmatroganneespesitivelyi dixamplesiipandezétindaminegthykand
ugg'Line | Hi ndazol e, position 2 of a isoindole, or
mg WPPHe, position 4 of a morpholine, and position
9 of a carbazole, or b-carboline. Still nore
typically, nitrogen bonded heterocycles include
[0qzﬁy rPQdy gl refers forg cempenyd or resigye hewng p plugality of -OH groups.

b AT ) " )

Pobyo REY b i {1315 WHEF BELALDof 08 phidThavERIg:

reflaveditar §-GH kyhdsa@onamoi polysl conimuadintnde dbrkxlampieoglpserol,
s defined above and have the.indi cated Hunbef of

ers@%ﬁ@irﬁoa%@#gwhwﬁgm angt inggifolc hifieAt PRy ok ireidues will
geﬁérgﬂ ﬁ%ﬁ@le%&‘%{i&?cf‘l R Rl -IE%HQ' I ogﬁﬁ]c¥c]—i|3 ﬁg{o'fgér?ggfegm

are 1ndepen osen. 'EXanpfes o
genkirally ky bhthe fomngro sl (2. Udwseithwhighiyrie 3, 4, 5 and 6 are

R A el e d

di - al kyl am no groups attached through an al kyl 1inker

havi ng the specified nunber of carbon atons, for _
[06254 npgeylae@rs-tmtmls afllnb ks Ryd, &g aog 8 cTdhoniatgrys el sfepight,

substituents .may..by desi.gnated b omencl at ure, of .t.he.
org R R R B T S e Gl i ifins
thdpedhattdchad etle paret Siubgire tioughagiibeiyd fincliORdRY). One or

"Phenoxy" nmeans a_conjugate base of a phenyl al cohol.

morg pibAYS nthg oyl residueshankg reglagegby nitrogen, oxygen or sulfur as

long as the point of attachment to the parent remains at the carbonyl. Examples

include formyl, acetyl, propionyl, isobutyryl, -butoxycarbonyl, benzoyl,
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coval ently bound to an al kyl radical as descri bed

above. Simlarly "(phenyl)al koxy" refers to a phenyl
w@e@ap2werval ently bound to an al koxy radi cal aBCT/US2006/017706

descri bed above. Non-limting exenplary phenoxy

radi cal s include; [0053] The term "treatnent" or

“"treating," to the extent it relates to a di sease or

condition includes preventing the disease or condition
behzydonyearbonyl agl the iiké. bLdwereacyhefas segoapocontdnidictone o six
a]%Iﬁimnating the di sease or condition, and/or relieving

85-or nore synptons of the di sease or condition.

[ 0054] "Pharmaceutically acceptable salts" includes

derivatives of the disclosed conpounds wherein the
[0026] e nAryd engbbetierbaid refadﬁofar@uatbyoniwkdmgomtie tings, cespectively,

ts t h d furt f t
25 Syhsiiealss eSiom) T Gonant an SV e Bt e ATyPhSmsnclestd Somo
N, 3%, B réef foSmoketOR £or 6t mBhBERRaRIM At h¥teroaromatic
acceptable salts include, but are not linmted to,

ringg,riaexelic G ool Gardnebezes atomatiq ex hsterparoatie sivigsl s trisyelic 13-
|
or g%_c éﬂé‘t%e%g% : nﬁ‘% :o(r; 8%(81%8%’%{]%1% d—ﬁ%ﬁ i\lrgl?gat?g ﬁ,dfé%, 5,%, (f}',eﬁ’ 13

an@hamasiesitd Gﬁ‘bbcyycﬁe €iapd mblude, 5.1 Beriz@ﬁé washthdlene, indane,
conventional non-toxic salts and t

tmh@t @%ﬂwﬁwm hads@l% 8> dand h%nﬁafrt@rﬁd Fempbuheferocyclic
ﬁﬁﬂi r I
nngrggam ke, a% éﬁmgple epgr{ 1%"]&&8%6%1{36&]}%{1% %}hgﬁg}r&oﬁé thiazole,
furan) lmbnzahﬁlazolemiwdﬁne hmuﬂﬂeme Mpindxatine, |pynngéme,0p3aazmks
suc chl oric, hydrobromc, sulfuric, sulfamc
tﬂﬁﬁBEﬁWﬁﬂ a”) ‘tric and the like; and the salts
pr epar ed fron1organic aci ds such as acetic, propionic,
succinic, glycolic, stearic, lactic, malic, tartaric,
[0@27 r i Arylalkylonedns an piuybiesidugratiadhed thgmlanyk yingl Examples are
henyl acetjc | ut am c, benzoic, salicylic, nesylic,
be@@@ﬂ%ﬁ?ﬂﬁéL@#Vg??ﬁﬁ|fan.||c 2-acet oxybenzoi c,
fumaric, toluenesulfonic, nethanesul fonic, ethane
dISU|f0nIC oxal i c, |seth|on|c HOOC- (C}Q%n COCH where
[0028] s Substituigthaliyearyl, lexcloati, bﬁm@ymtpcra ar jo alkyl, aryl,
0 b
cy&%%?ﬁfé gp ée 8150?&513% \gflergﬁ%gptg %ﬁr%@ h Atg%ggg %%cgirgs%@}e agr(e: Ireaall%ced

withohatdgen, baloslanl apdrooy abwa’a&ﬁw,edarbmtyhcuisoall@@e(mb krsferred to
such sal ts_can_be prepared by reactln&m@ree aC|d forms

as akow@é‘@l%hﬁ@fb%%nw (ﬂSOare&rbﬁd&ﬂ i Ay Fanpnegashamy Dosyanae
[ d
xRS R SR UL PR B A i o,

sulfforee atydsmiroo ammidindg, phted, éoenmyipb&lﬂd)aryl\;l Iﬂi&naxy, benzyloxy, or
st0|ch|onetr|c anount of the appropriate acid. Such
hefeptylP¥hs are typi cally carried out in water or in an
organic solvent, or in a mxture of the two.
CGeneral ly, non-aqueous nedia |ike ether, ethyl

[00293t afles tenn fbalogen" inzaps Bpeninst chloring beoriietor iddinar e
preferred, where practicable. Lists of additional
suitable salts may be found, e.g., in Rem ngton's

[00303r nmﬂ@hn &gl gaBCiks @@&aﬁ,nslﬁaﬁhal%@md §§1défﬁle@@ﬁf191@ﬁ&’e

East on, %50055] The term pharnaceutlcal
Condenssd ﬂheml Bieticaary: 12" pEd}ﬁQl’lt Richarddx Eeyisedt-; V@n Nostrand

Rem&bﬁgg 'SP({}EOE‘L eﬂc& SHRGEY! %&%ﬁy&%ﬁ o{méﬁ'ﬁgg ofSnd Jﬁwo

compoun e I nv
saccharose groups. The monosacchande sugars (often called simple sugars) are
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refers to any pharmaceutical excipient that may be

adm ni stered wi thout undue toxicity. Pharmaceutically
wa@ewentakl e exci pients are determ ned in part BPYT/UR®06/017706

particul ar conposition being adm nistered, as well as

by the particular nethod used to adm ni ster the

conposition. Accordingly, there exist a wide variety

of suitabl e pharnmaceutical formulations of the present
coinpysddt dfehaind b&2{7orarbunadtoran sOnayf the cpﬂbepacaafdebyldahm«aér

KeloRE EPY HER A SORMPSR GR AR BRET st JUGoping
a@%ﬁé ﬁgfaﬂ? have fé’ﬁ?ﬁ PRCAGHS & hy%ﬁb)gﬁ gg%lg%t ’ ofdeRhg sibupéfor

In a preferre or nul ati ons

hydfoxtyheugir mn@ta)nMHganomsewbmcﬁmwddclbyvoum Yeorombiglergdd

i.nti.matel y bringi i nto soci.ation the .active
Wit @ susatsy B Eondiit i ARRADHCHE. Begeioren Thsie: Biose
ribMdsB, Y16l deakyribRES galactobd) @lutost, Yiaha6ses Blut@s€ abibosd, S

or both, and tHhen, optlonally shaplng t he product
tagawssqucqmqmepmsepuh@@m@smanmhmlgsgmd gedaheniviase. tAvaeng

CO rrpounds af . E [

%@ﬁ%%ﬁ?%‘ﬁes guebsucgc%se Igctggen%{aﬂoée (f & lﬁ%%ggpﬁ)n?%sg g]i)écgﬁ o%ly
médifle) g di@ral E@fﬁﬂ’ﬁ;h@ﬁ”@éfelﬁ rt@ﬁétlhg}shmé gt -shgdrs afl“He Bugar

limted to, acetate, formate and benzoate and |i
mayela/bg protestess The pegar Biegibe ghahsd ﬂ(rgu%lhowea(%lﬁ&ﬂ S Bgtent

S S PO IR b b

wid cinpe unabrpdrateiherdimbe ndferenceneans an anmount effecti ve,
when adm nistered to a human or non-human patient, to
provi de a therapeutic benefit such as an anelioration

[0@511 Sy !i(@&@ésa C @ﬁ&hed W AU 1 REER ‘ébin‘f)@uﬁ& eﬁ!@ 61s6 @ﬁ&)rﬁﬂ'ﬁ@sed

symptons of a viral 1nhfection, and preferab
bydheunventsarf. f Thei reducedsugad (@ glwpetOQywbtcbrmuwfbemiaM/elther as

PR P Th U B PO ARG OO BrBanE ey TRty e

geﬁ&*aﬂﬂ)nhﬁfaqgé) @ﬂg[@ﬂ@ﬁn@w pRtthalbAddriv aBlef fosih iav @ldose by
anmount of a co oun is also an amount sufficient to

regucsion of the carbgay gie increase or significantly reduce
t he detectable Ievel of virus or viral antibodies in
the patient's blood, serum or tissues. A significant

[003D]r eB&ifslogeeblabd @' prétedthg" ddtpotatihg zluﬁi\f@lroteéted/i r us
or_viral antibodies is . any_detectabl e change {hat

fungtionplitigsgrysy taogahqut dinonligatzons t%ﬁhé?raﬂﬁ%l%}‘régt‘?’?u:
un%l%%{ooﬁfb te?stohﬂ)f ﬁéﬂé lf)tohg th 61'8% gﬁqﬁ‘s’%\d%% c%ﬁte%‘i H EesSe s which

replicon” use
1nhﬂvesaque1rttdl uﬂa!meanwltgeamenemfeb@mtst In float cexxcexiph proterting

| b that |
RIS oot SRt ) EPRCE PRy Ririba PRt i i

wl'ﬁ‘cl'i RRYJUEPBhERYisOFeabl, bIXGH vV RactioVis 8RGksIFYIDThs bREtRing
or doubl e stranded. [0059] "Nucleic acid" or a

grdummiemms weetidomat] thamtee, blasnaﬁ@osuhaqq@smﬂy einved toexpeye the
r SI n | e, or do

oright e HRr e 158 Feperl el e Menfraliy BB of

thé& %&Eﬁm&ﬂ%ns in which the functionality would interfere. Thus, when a

sequence of reagents is specified, as it is in the processes of the invention, the person

of ordinary skill can readily envision those groups that would be suitable as

"protecting groups". Suitable groups for that purpose are discussed in standard
-14 -



sequence in either linear or circular form In

di scussi ng nucl eic acid nol ecul es, a sequence or
wa@reoaaeoe@® of a particul ar nucl eic acid nol ecuP@r/Ts2v0HE17706

descri bed herein according to the normal convention of

providing the sequence in the 5 to 3" direction.

[0060] By "viral inhibitory anount” it is neant an

amount sufficient to inhibit viral replication or
textbédGtin Wetffeld pdhieanisthyt [Bee tlpe Pafteutive GroiipstialOrganic Synthesis

formulations,  of the inyention ris
byclorii HEsere ALbY- S dad Efﬂltpﬁg?%flc\ﬁﬂp & SrrerNpwYork
1@2 include a second active ingredient useful in the
tr %tnent of viral infections, such as anti-vira

agents that include, but are not Iinited to: pegyl ated

terf | at ed h f
(0F A marieestss of Bled BT e SpRP e 8 cRHPls (5t
pr&éctidiiihd BydoxRObA thel suBADhdic %nhjfd}ﬁieuéﬂeﬁg chiegidedr
i nhi bitors such as Fuzeon(t (Trlnerls) hel i case
pentaﬂumwbqrrwl acatatp itf his poeseres; ofdrhage anchasetylmmigadole vrbey
e AR AR B LV RAPRRRR M i Shs b

witybdsB€é. Cpcitﬁylli!ﬁﬂtdﬁbcﬁiawh&i abjuéotRfokhdol, Buani8fieGh @ttnol,
Phar maceuticals I nc t her a‘peutl c viral vaccines,

llt%mﬁﬁoﬁl%g@%?%%@bmﬁl} tigihylsmingin mahanl gagthagolicand
t
AR g&?‘ﬁﬂ%%@ﬂ ﬁgé@?gr ar?ggo ifly %%M@g?gﬁtm e

potasviani flwwrideod ogsium diiotide) ininmdthdmiol. H@Vplroeqzdtmn af themdnasngar

IR ke SR EIGEOTD Gat P SHRTTIAEdEt B RGU e
ThE A i B \thslib il i6d of &b@tlﬁ?erdt(b %%-%etﬁd’i@@éﬂz ylit is

bel 1 eved "t hat the conpounds of resent invention

dimethozgbeney] tmn@bombnqm}yéxnuteb@cyl haidb:wlyls and gheildied.i ng
the formation of a functional replicase conpl ex.
[0062] In an aspect of the present invention,

[063UY]P OURISHbRéBatIne Wil &, Bt ats, waﬁldq\q@%ﬁregeﬁfmematetm pdenyl,
preventing hepatitis Cvirus infection. In another

triflg prootetimhesulfenyls edeamsuliferpd and bwtha@mﬂf@uﬂcwswevely A
oo BB BEL) e MO SRR A

ordinbyltHl] B thé mepdpPents it tHerfitsiciesie@feah wilurhb ef FrrJouinal of
(I a)_or pharnaceutlcall acceptabl e salt, hydrate or

- e, IW}HPIhlsftBl?lﬁ%}iydﬂﬁeﬂﬁaﬂ lflﬁéahﬂsﬁp%@qdess%dard
ngc cffz%bb%avlatﬁ%s” {s 1}1\'&rp6'ﬁ%firh’ere‘f@f)g Ye.fé%ﬁcev %yﬁlﬁéﬁ n@f %nlﬂe

wher el n: ['uoren ) IS pnhe
skilkgdhih lihel art, thelernmy ““i Soprepenel’ eﬁismrnpyi)adxioﬂlol”imﬁé‘ﬂqaoyénol” are

eqlgnrv%ije%f an representeJ by 8AS Registry No: 67-63-0.

[0035] The graphic representations of racemic, ambiscalemic and scalemic or
enantiomerically pure compounds used herein are taken from Maehr J. Chem. Ed. 62,
114-120 (1985): solid and broken wedges are used to denote the absolute
configuration of a chiral element; wavy lines and single thin lines indicate disavowal
of any stereochemical implication which the bond it represents could generate; solid

and broken bold lines are geometric descriptors indicating the relative configuration
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menbered bicyclic heteroaryl group, wherein Ari is
substituted with Rand R. Ris O or one or nore
w@aipstizdopent s i ndependently chosen from hal ogePCT/US2006/017706
hydr oxyl, am no, cyano, nitro, C C2al kyl, Cr
C2al koxy, Cr C2hal oal kyl, and Cr C2hal oal koxy. R is
one or two substituents independently chosen from (a)
and (b) (a) hal ogen, hydroxyl, am no, cyano, hitro,
sha@@0hi1t deBARMRcEnicChaties) oyl lwedgs dufine? hal @RlMO¥ Brok@ATines
d%g)t Cl- %:10 al kﬁ/l , C2-C 0 al kenyl, C2-GC Cal kynyl, .
ICTHATRITEGHLY e eoppeugs 85 indeterjnaty absaluicosopfignmtion.
Tafis, dhe SrmBl08l ' - Y7 uhere
B L O G E R PoosSBot8 o i s e8I o
p&P- G Oal kynyl , each optionally having 1 or 2 oxygen or
nitrogen atons within the al kyl, al kenyl, or al kynyl
chain; and Z is hydrogen, C3-Crcycl oal kyl,
C3-C7 l o nyl, heterocycl oal kyl, phenyl, naphthyl,
i ndanyl, cycl oal kyl ) Co- Ci oal koxy, or 5- to
6- nenber e roaryl containing 1, 2, 3, or 4
het er oat o tly chosen fromN, O and S,
er than hydrogen, is substituted
re substituents independently
hydr oxyl, am no, cyano, nitro,
Ol - oal kyl, and Cr
i ch/re coval ently bound
j/8i ned to form an
) partially saturat ar bocyclic ring
Rsys em having 1 or 2 rings, each ring having 5 or 6
ring carbon atons. R i s hal ogen, -COOH, - CONH2,
-C(OOCH3, -C(OCH3, -NHC(OOH, or amino. O, R2is
Me@idiher pie3B(4):2R , -CH2-NH-S(O 2R, -S(O 2R,
-C(O - -C(O-NH CH2R3, - NHC(O -R3,
AOQOR3, -CO-0ORb, -OR3, -CO-R3,
or-C(O - 7hof which is substituted with Gor one
It uent sd' ndependent|ly chosen from (c),
(d)!

R2As G - Céal kyl, phenyl, a 5- to
6- menbered hete M

Nsaifyl , phenyl fused to a 5 or 6
menber ed cl oa . or heterocycloal kyl ring, or a
bi cyclic ﬁ\
i's bst i

with O or one or
chosen frrfn h

10- néa/rrbered heteroahyl, each of which

with one re substituents

, and (e); (c)

1no, nitro, -C(O NH2,

, -S(O NH2, Cr C2hal oa , and Cr

C2hal oal koxy, (d) C C4al kyl, C C4al koxy,

or ppreHhedkenyl , nono- and di-Cr C6al kyl ami no, nono- and
di - (s

o
N~
R4\ \\el'— R2
[y W,

whereas
-16 -



C4al kyl ) car boxam de, nono- or

di (G - Aal kyl ) sul fonam de, C C4al kyl ester, each of
waRi06h220%0 substituted with OCor one ore nore  PCT/US2006/017706

substituents independently chosen from oxo, hal ogen,

hydr oxyl, oxo, cyano, amno, nitro, -C(ONH2, -C(O OH,

-S(O NH2, Cr C4al koxy, nono- and di -G - C6al kyl am no,

nono- and di- (G - C4al kyl ) car boxam de, nono- or

di (G -C4al kyl ) sul fonam de, QQal kyl est er

G - C2hal oal kyl , and G - C2hal oal koxy (e)

(C3- QRoyc yl ) CO- C4al kyl, (heterocycl oal kyl)C

0- C4al kyl» (phenyl ) CO- C4al kyl , each of which is
substi t ut i/t h oxo~ hal ogen, hydroxyl, oxo, cyano,
am no, nitro, §°) , -C(OOH, -S(O NH2,

G - C2hal oal kyl, and Cr CZhal oal koxy. R2 and R4 may be

t aken to%?t her 3 the carbon atons of the thiazole
ring to '\ ey &are attached togforma C5-C7
(r\c whi is a rc or partially

. is hydro al kyl, or -C(O -Rd.
hal ogen, am no, cyano,

y
RY 7 Ci - C2al kyl, C C2al koxy, Ci - C2hal oal kyl ,
G - C2hal oal koxy or phenyl; or R4 is taken together
refeird fo aR2cdmicfmixtore of RyfjandRyR| se. hevieg agywisoalakiyd configuration
ptgeg%tlﬂ, or 5- or 6-nenbered heteroaryl, each of which
oy the SERGHBIWE with OCor one or nore substituents
i ndependently chosen from hal ogen, hydroxyl, am no,
cyano, G -C4 alkyl, and CpC4 al koxy. Rb is G -C6
[0836y | Theveemdienantiomenik leytess'sis oyslli kmoam| ip the s end igidgfined for a

it h [. hyd I, -C(OOCH ph I,
fe%%mﬁ@?%@%%ﬁ@& .rO)F(eyi s CiCf C) al kylp, eBKenylo,r or 5- to
6- nb d |, And i : 2. is Qo
1 {Te'béaeg;r @?gﬁo%yy @ Cont o ]b};ot_vc, \I\ﬂgrleisn atr
| east one of \§¥& f 8| ot iy <BAHG t PonLare met: (i) R4

' N , nl 1 | Ri_ . b
TheSie R esnehtnennE procay dardpR o B8Rl B ok Bha b HRe

b hftGneasufets OF MdZane PheAtNAdn. UNS wakkiof & @dll 8k Kanspks from 0
unsubstituted al kylester, or -S(O) 2NH(heteroaryl); or

to(li0Dj Zer@being ranere anchHY being puse, segle pratipmer.oAGogapo

s, aryl or. he Lyl b ' :
whii B S ERER e AT Bl ol GG pRRSely
described as 96% ee; in other words, a 90% ee reflects the presence of 95% of one

enantiomer and 5% of the other in the material in question.

[0037] ADG-related compounds of the formula Ia

R1
O
|

ProtA'-O
!O >_< > _R2

O ProtB-O
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al kyl , unsubstituted al koxy, am no, -C(O NH2,

-S(O) 2NH2, unsubstituted al kanoyl, unsubstituted
w@bdogheeer, or -S(O 2NH(heteroaryl). [0064] AEEUS2006/017706

i nvention includes conmpounds, salts and hydrates of

Fornmula I-a, in which

one or nore of the follow ng

conditions are net. The invention includes conpounds

of Formula | in which

the variables Ar 1, R, R2, R3,

R4, t, q, carry any conbi ngui on of the definitions set

forth bel ow for these

varlables that results in a

aresprepgred by regstingia cqmpoynd of fopda fiby arj ables (a) t is O,
e.g the inventdion provides conpounds and salts of
Formula (I-b). B QOyis 0, e.g. the invention provides

conmpounds, salts)|
is 0, i.e. the inwxer

(I-e) (e) t and q
i nvention provide“

(1-f).(f) t, e

‘ hydra@es of formula (I-c). (c) r

#'ovi des conpounds and salts
'is 0andt is 1, i.e. the
ds and salts of Fornul a

M, 2, €.g. the
s—af2 For mul a
the invention

ar epglglg 0,

provi des conpouﬁﬁs and salts of Fornula (l-9). The Arl
variable (a) Ari is phenyl tgubstituted with R and R1.
b) Ari |s pyridyl substituted with R and R1. (c) Ari
ol

@ gaverynd o

Il henzof uranyl, benzi mi dazol yl ,

benzothlazolyl, furanyl, imgdaggolyl, isoxazolyl,
pyrrolyl, thienyl, thiazolyl ) or

t et rahydr oi soqui nol i nyl,
R1. (d) Arl is fluoreny,
pyridyl, each substitut¥

eaclf-solstituted with R and
) Ar 1 is phenyl or
pth Rand R1; and t, g, and

r are all 0. (f) t and.g e both 0 and r is O or 1;
and Arl is phenyl, naﬁ%thyl a 5- or 6-nenbered

nonocyclic heteroaryl

grougp or a 9- or 10- nenbered

bi cycl |c hqteroaryl group, wherein Arl is substltut§
wherdin R andcR Rare iRdépendensly sstvstedrtramHearsl (651Ge) alknt, ot R

1 hdependent | y _cho r.om en, hydr ox
R c&&ﬁ@,ﬂ PO B W?J gﬁl%g, 3, Ohe p@{{gﬁc&& q?mp,ound of
foramda G- C2ha|oa|koxy Ri is one or two substituents

i ndependent |y chosen from(a) and (b); (a) hal ogen,

hydr oxyl , am noRlcyzn
2ha|oa|ky| and Ci
C2-C10 alkenyl,
C2-C10a|ky|esteF_r,rbtA

R“O\B

é)R1O

with a compound of formula XX

nitro, -COOH, -S2NH2 CrC
Al oal koxy, and (b) Cl-Cl0 al kyl,
Plal kyp¥l , C2- Cl0al kanoyl ,

Zc1O0Naffkoxy, nono- or di-Cr

>_< >_R2
ProtB-O

ITa



Ci oal kyl carboxam de, or a group -YZ. \Were Y is bond,
or Yis O ClO0al kyl, a C2Cl0al kenyl, or C2-Cl0al kynyl,
we@2wh/1z8020 onal | y having 1 or 2 oxygen or nitr OPEnUS10061617706
within the al kyl, alkenyl, or alkynyl chain; and Z is
hydr ogen, C3- Cr7cycl oal kyl, C3-Crcycl oal kenyl
het erocycl oal kyl , phenyl, naphthyl, indanyl,
(C3- Crcycl oal kyl ) CO- Cl0al koxy, or 5- to 6-nmenbered
heteroaryl containing 1, 2, 3, or 4 het er oat ons
I ndependent|y chosen fron1N Q and S, wherein each
[00;38] dh fiase ptmassbg/aildd@mpounés Rimrd R arcedoggn fow Fhalggen, -
nor e, subsy it uents n
af{!.t@gl@ﬁth 3[% &% thlglp i g%ﬁrl % 5 ﬁ%gélﬁgirfeﬁ B for
Kyl , O C4a|koxy, C C2ha|oa|ky| and Cr
aloalkoxy. For certain co ounds of this enbodi nent

Arl is phenyl w@r - menbere oaryl group

R5utedvvi Rllnthe = ogbtl n.ln certain
@ coimpounds Oenbodi nent phenyl or a
6-Trefibek ed teroaryl ngro substltu@ with an R in
t he par & pysition. i s phenyl a 6- nmenbered

het er oaryl group substltuted mnth indepenqgntl chosen
In &r_teﬁul bebodiuentssRi i tydeogertaad RAds ﬁmrznepad,.& @m; " thgether

henyl or a 6- ed heter rou
fo@hbéthﬁ ralf- \Mhﬁwr?%a%g’e ﬁgﬁffr P %’%%P %aucﬂ %"P‘&%?ﬁm
in the neta and para positions and Ris 0
substituents. (i) Ari is phenyl or a 6-nenbered

[omaa] erPratAHO-gs opmtecting graupt fora pherl ghosen fogbprofectiBg rquRs
réqu]]gra& %tge@}ay%\' q %&{ % gc?t}}sillgloenﬁ%mo%gl% S&%&CICF ’&ebase.
S sl AL 07
LIV AR vk L R AR o L ot
et ariivty gy St o PR PHHEN ey D oyl cfiey G0

vafibly Btlzy Pé’[ﬁd:rrﬂenaﬂﬁfez ha®inp yﬁfmmg&mn cﬁﬁhélﬁhgrxyll Uag](%dd silyl
C3-Crcy cI oal ken

het.er qc al n napht hyl ,
ethqﬁﬁﬁﬂﬁltnm@thylswgybvfa&ilwﬂv vEi 5%‘@59@4" %%(‘Yé“ i
6- nenbered heteroaryl containing 1, 2, 3, or 4
het er oat ons i ndependently chosen from N, O and S,

[004Gr eProtB s HID- ooulpmted;ttr@rgrhym fasgaenzyle aethol.i Ferraeny

re%“qfs%»‘ééﬁm? e Serap lshered PabttiS SirtrerB AR HGR e hydrony
I al " te feyd dk i€ch

CE ALy T e en i e

frmnspmiea:tdlg%roms ih &ireaperand (Wits| Claapterds R§ges 1dr80, the removal of

Wth fdlogsorgo r1rrel:"qtu1re s%ong acid. Examples include an oxymethyl ether, a

tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl ether, a

methoxybenzyl ether, a silyl ether and an ester [e.g. acetyl or benzoyl].
[0041] R’ is a sugar or a protected sugar. As discussed above, sugar encompasses

any carbohydrate comprised of one or two saccharose groups as well as reduced

sugars (alditols) such as glycitol. The protecting groups may be chosen from any of
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(j) Ari is phenyl or a 6-nenbered heteroaryl group
substituted with R substituents in either the neta
w@naepzao20 positions; and one R is C4-C 0 al kyPCT/C2200/017706
al kenyl, C4-C 0 al kynyl, C4-0C oal kanoyl ,
C4- G Oal kyl ester, C4-C 0 al koxy, nono- or
di - &4- G Oal kyl car boxam de, or a group -YZ. \Were Y is
bond, or Y is C4-C Cal kyl, a C4C Oal kenyl, or
thdsé waillGalokynniyilthe mmglyam% amaEtamlaﬂsﬂay ?ﬂfgldklbﬁﬁzﬂ eﬂ?ezsg eim;lflor
nitrogen atong wthin the al kyl, al kenyl, or al kyny
etherslierg: tringthylsilyl] rapdrasylesteras-&resfelloal kyl |
C3- Crcycl oal kenyl, heterocycl oal kyl, phenyl, naphthyl,
i ndanyl, (C3-Crcycl oal kyl ) CO-Ci Oal koxy, or 5- to
[0GBR21re b ey @bstrefremdadipe, bramingi chlomgng tolBene8ulfayl,4
eterqgato ' pendent | hosen from N, O and S,
m‘%@%‘ﬁ%@ﬁ%ﬁ%ﬁﬁ”ﬁ?ﬁ‘?“‘?ﬁﬂﬁmﬁ drogen, is substituted
with O or one or nore substituents independently
chosen from hal ogen, hydroxyl, am no, cyano, nitro,

[0Q5$3$]>, llmcletmial WOﬂiJ@n:]@rMﬁxQ; 1s@hosanaftr e mgphoxyarethyDether, 7
: R i . )
bufsf B0 Bl 281 ARG; PR 1118 Fae ) AOD R Bt ber

and@tet@hfdropyRayedhdteieasyl group substituted with Ri
substituents in either the neta and para positions;
and one Ris a group -YZ. Were Y is bond, or Yis
C4- Ci Oal kyl, a i Cal kenyl, or C4-C Qal kynyl, each
optionally having 1 &f 2 oxygen or nitrogen atons
wi thin the alkyl,>~akenyl, or alkynyl chain; and Z is
hydr ogen, (8- Crcycl oal kyl, C3-C7cycl oal kenyl ,
heterocycldﬁ phenyl, naphthyl, indanyl,

(C3- C7eycl pa I)CO-Ci Oal koxy, or 5- to 6-nmenbered

hete containing 1, 2, 3, or 4 heteroatons
Afhdepénde ghosen fromN, O and S, wherein each

(b& g t han hydrogen, issubstituted with O or one

or substituents independently .chosen, fram

hal ogen, ﬁgdr oxyl, ani no&%&;?ﬁ on ]i’rPBé%&?)‘,lt igythe presence
of £fRbdp¥ine, Lballidk Xy andd bdsé Nl eRduipb trigHdylphosphine or tri(o-

hal oal koxy; and the other Ri is hal ogen, )
tolylyphaspleipeseR dyly andoan aqupgyssolusiortoh er plkali metajlydraxidshermny |
- . 1 obtp: Substityted wi.t h Ri
caBbne 1o OER Bt AL ATl i R X o i pibra0-
is ndylostigerRind BrotB-@r-&4HO0-YZ. Wiere Y is C6- ClOal kyl, a
C6Ci Oal kenyl, or C - ( Gal kynyl, each optionally
having 1 or 2 oxygen or nitrogen atons within the

| . . chai.n. ' . :
O ey B > Pl ol D Rt chlrid,pptadivm
brommderpalladiom &et}ﬂameﬁnatenﬂ_ds(m-MBﬂhahomme dlatiainndioklodide,
i e R i B S b
[(P_ﬁivl?z?ﬁd],tt‘t‘fs(‘cﬁbéﬂzﬁrﬁkléﬁe—%et@ﬁk%pﬂ[adﬁﬁﬁ B(BHRBE 'p&ﬂ&ent s
i ndepéndently thosen from hal ogen, hyol2 oxyl, am no,
bistdibengyligenencstonsy palladiunCiEbyPq]. Ch {i@4@ikatign of XII from XV, a

G C2hal oal kv nd .Cr hal oal koxy; and the othe i
P B RR Y hoep Pt A APl LR BF BiratResRy Mrber
dibafsiRipetias rAPHed ,1°-bis(di-o-tolylphosphino)ferrocene (DTPF); 1,1’
bis(diphenylphosphino)ferrocene (DPPF); 1-di-t-butylphosphino-2-methylaminoethyl
ferrocene; [2’-(diphenylphosphino)[1,1°-binaphthalen]-2-yl]diphenylphosphine oxide
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(a) Ris 1 or 2 substituents independently chosen from

hal ogen, hydroxyl, am no, cyano, nitro, C C2al kyl, Cr
w@2abkzeoy) Ci - C2hal oal kyl , and C C2hal oal koxy. P€DYUSTR06/617706

1 or 2 substituents independently chosen from

hydroxyl, cyano, C C2al kyl, Q - C2al koxy,

trifluoronethyl, and trifluoronethoxy. (c) Ris one or

nore substituents independently chosen from hal ogen,

(BEN&RY hnd B0bisiapaolylshosphing)- QIebinaphiin €os-BISIAP) uad trialkyl

i ndependently chosen from flyorine a chl (e)
OrA@aIVE’é}@%PhBWé fichjag trot-b@%)haﬁnme f@%@?’@ P%@ﬁélv

Lite (o C2- Cl0al kyl est Cr
tn@%@Q%%ﬁ%&@%ﬂﬁh. t iﬁ% balkylcarngaﬁigz,egr a

group -YZ. \Were Y |s bond, or Y is CpGC oal kyl, a

0 e Oal _k each tiona havi n

(043, Bheip somppunt qf%aaﬁaif%% g S MR Ry Eroubs &

GO 18 prétide fhd cordy dsh
o BB e, e e 1 e e oy oo Ryt e

a fdeephghol, frap hlichlyol anifod éuqy Bugar/polyol When the protecting group is, for

o ED s BaPy» TSt gy b5 Soplosgh R dsbRurRFp RGeS the
prb étﬂlge%;tsﬁﬁ;md Borehasgr, fblﬁmdi‘ﬂne sByictcBabiyBiehonieadtoride

ot her than hydrogen, is substituted with O or one
nerRloyebir depretrcton;TispdhRIBIOtIcHNg BESPHS ffpb?ﬁample acetate,

h@l@%ﬁeﬂﬁh LS Y TR AR 1l s B Bup Ay
beAimplegdtfoodgprétectici. () R is one or two subst ituents

|ndependently chosen from (a) and (b), (a) hal ogen,
ano, nitro, G -C2hal oal kyl, and Cr

ro am no,
wE%ﬂ Sk§§fxmﬁﬂﬁ % 1) M@y PEBALS| ky| | C2-C8 al kenyl ,
c2- C8 al kynylR\ G - G Oal koxy, (C3- C7cyc|oa|kyI)C

0- C2al kyl , (C3 cl oal kyl ) CO- C2al koxy, nono- and di -
G-C alkylanin enyl ) Co- C2al kyl ,
( phenyl ) C0- C2al (|yﬁanyI)CD C2a|ky|

(indanyI)CO-CZEbkoxy —dn
(het erocycl oal
substituted with

aIkyI, wherein each (b) is
nmor.e substituentsindependently
chosen from h§ an, hydr oxyl met hyl ,
nmet hoxy, triflog ofet hyl | /neFﬁoxy
di f 1 uor onerkaxy, and phenk®. (h | east one R is
ydroxyl, am no, cyano, nitro, Cr
! Q - C2hal oal koxy, (b) Q@ C 8 alkyl, CG-GC
y, or (phenyl) C0-C2al koxy, each of which is
substitputed with O or nore substituents independently
nehosen fm? hal ogen, hydroxyl, cyano, nethyl,
met hgxy, trifluoronethyl, trifluoronethoxy,
di f [H@or omret hoxy, and phenyl. (i) At least one R is
t-butyl, trifluoromethyl, n-pentoxy, benzyloxy, or

chl ar enox At least one Ri is n- but oxy,
JFW%nﬁéﬁ@?ﬁ@§§9nﬁﬁﬁﬁﬁﬁgy? n-butyl, or phenyl.
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(k) At least one R is C-C] 0 alkyl, C -G 0 al koxy,

(phenyl ) C0- C2al kyl , i ndanyl - oxy, or phenoxy, each of
woRi06h220%0 substituted with O or 1 or nore i ndepents2vné/§17706

chosen hal ogen substituents. (1) At |least one R is

G - Cl0al koxy, phenyl, indanyl oxy, or phenoxy, each of

which is substituted with O or 1 or nore independently

chosen hal ogen substituents. (m At least one R is
rITEt BOXYy, phenoxy, n-butoxy, n-pentyloxy, n-hexyl oxy,
anyl oxy, n-octanyl oxy, phenyl (CH) 20 benzyl oxy,
kylnebhyloxy i ndanyl oxy, or trifluoronethoxy.

t one R is an independently chosen QQ
5 substituted with O or one or nore
fl uoxd ne (o) At least one R is an
- G Oal koxy substituent, which

3 +—Bhe or nore substituents
pdep€ndent | yHE rom phenyl, indanyl, and

naphthyl. (p) At least one R is a C G Oal koxy

substituent, substituted with a phenyl substituent or

i Crcycl ubstituent. (gq) At least one R is a
'Wé? 2 gippratigrp Pf§§ﬁﬂﬁ?ltuted with 0 or one or nore

substituents independently chosen from hal ogen,

phenyl , C3-Cr7cycl oal and 5- to 6- nenbered

het er ocyl oal kyl . (? east one R is nmethyl,

n- butyl, n-pentyl, gt-Bukyl, benzyl, trifl uoronethyl,

or piperidin- Aynmethyl. (s) At least one R is

het er ocycl oal or 5- to 6-nmenbered heteroaryl

contalnlng 1, , or 4 heteroatons independently

wN, O and S, each of which is substituted

dr'é®yproiC am no, cyano, nitro, QGalkyl, Q -
P C 2hal oal kyl, Q C 2hal oal koxy, phenyl and
napht hyl . (OtBrotSAt | east one Rl is norpholin-

ar@é%ﬁﬁ{c%ltmg mﬁgﬁ% ﬁlgfgﬁ Ipléf % 3t (§1 ﬁ taﬂ%l%étﬁg %oﬁ# forg eéar alcohol

chdbal ﬁ’@h&}ﬁenz@eﬁhe?:ai iyl sthephreianl gster 1 iR phrkiyhlanembodiment, one
(heterocycloal kyl)Cr C2alkyl. (v) At least one Ris

mayreaghi getdpens dformatlar ocycl oal kyl ) C 0- Q 0al koxy,

Q_of which is substituted wwth O or one or nore

i tuents i ndependently chosen from QC 4 al kyl and

I ngértain conpounds of this enbodi nent the 5-
6- Memifer ed het erocycl oal kyl , conpri se nitrogen or

B8%Rgen br {bot h.

with a dioxaborole of formula
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(w) Ris norpholinyl or piperidinyl. (x) R is a5- to

6- mnenber ed heterocycl oal kyl, substituted with a
w@b@ngr202¢y) At | east one R is 5- to 6-nenberBdI/US2006/017706

heteroaryl containing 1, 2, 3, or 4 heteroatons

i ndependently chosen fromN, O and S, substituted

with O or one or nore substituents independently

chosen from & C4al kyl and phenyl, (z) R is

thi adi azolyl. (aa) /R is 4-nmethyl-1,2,3 thiadiazolyl.

(bb) R is pyrimdknyl. (CC R is

4- met hyl - pyrim df ny dd) R is a G-Go alkoxy. (ee)

R is halogen or grjfloromethyl, t, ¢, and r are all O
gen, hal ogen, nethyl, or phenyl. The R3
Is hydrogen. The R2 and R4 vari abl es

(a) The in on i ncludes conpounds Fornula (I-h) and
(1 ich the positions of R2 and R4 are fixed.
ac6onpounds\of Fornula (l1-h) and (I-i) in which q ant t

C f"3s 0 or are preferred. The invention
i mebudesy (b) The invention includes conpounds of
formula PAch) or (I-i) in whicht and g are O and r is
¢ i shdW bPEathiht) 10
am\ﬁl\)halé%ljﬁteict alg%]prgﬁgtrlégp%mja}gggﬁbie%zyﬁ&q : ?%%O%Fé Si S p)ﬁeany:w,-1
hyduolgsnolysis el diprdte@ionrof ProtC (moetyl)iinaepmptshed| by Igldodgsis with

hal bst i t uent.s. R2 i s phenyl .substituted
S Oare o GROHBIR E g ESBEe T IBPIRAStbst i t uent s,

(f) R2 is phenyl substituted with fluoro at the para

position. (g) R2is a 5- to 6- nenbered heteroaryl.
[0¢47) RPhe epmzpognérefisiicide Hlemey basyithgsizedRY is a 5- to

6- menber ed hetReroaryI conprising nitrogen. (j) R2is

5- to 6-nenbere roaryl group conprises sulfur.
0
N’
ProtA-O
>_< >_R2
X ProtB-O
II

cyclizing a compound of formula IV
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(k) R2 is pyridyl. (1) R2 is phenyl. (m R2 is phenyl,
substituted with O or one or nore substituents

w0 nbepzxdent | y chosen from hal ogen, cyano, 5- POI/US2006/017706

6- menber ed heterocycl oal kyl, and al koxy, wherein the
al koxy is substituted with O or one or nore
substituents i ndependently chosen from hal ogen, Ra,
-C(O™H, and -C(O-ORDb. (nN) Ris (0) RRis ab-to
[0 @IS‘TE NPEeLe & LR Mﬁxﬁé@léﬁach&ﬁlaﬁhl é)?eﬁ UtBd ERitd] adxiVihityh
(p) R 1s -C(O-NHR,-C(Q- OH or
may@(ﬁ@lo@n ﬂmm(sq)glmalngom@@cqﬂ cyge @d{h@n sd gitrogen-coytaigng
Stitut nyl
mijfic s utber B ehe il b Fafleids Shodk e
one or nore substituents
rom-C(O-0Rb and or -S(0O) 2Ra;
t ogebher with the carbon atons
wfi ch they are attached to
forman aryl rif¥Q(s) R2]is hal ogen, or amno
substituted with O -C(®)-R . (t) R2 is bronine.

(u) R4 is hydroger hal ogen;\ an i's ; CH2R
A CH2R “RY, -(OOR,
O - kaB-each which is

i ndependent |y chuée
or R2 and R4 are {

5-C(O-NHR, -C(Q

-OR a, -C(O) -Ra, 1

substituted with Oor one or nore substituents

i ndependently chosen from (38), (d), and (e). Were Ra

i s het cycl.oal hep r .and 6- menber ed
mWZ?ee?B‘i?@YX yeizug %‘fdrﬂézlu}}%%llfgor%&%ﬁ\{tut ed with Qor one

nor e substiguen i ndependently chosen from

hal ogen, hydroxy } no, cyano, G -C al kyl, and Cl-C4

al koxy. In certai t Fage@nbodi nents Ra is

pi peridi nyl, norphtt nyNy [pi perazi nyl,

thlonnrphollnylmmﬁp pyr oI|d|nyI (V) RA is hydr ogen

or hal ogen; and R2 a5- to 6 menber ed

het eroaryl, phenyl

cycl oal kyl or hete

, oaryl premoh of #Hl ch i s
substituted with OCor one or nore substituents
Exdangdgericech bliral hosidariéyioshnde tripheayl glynod (e). Where (c¢)
is chgsen from hal ogen, hydroxyl, oxo, cyano, am no,
nitr -C(ONH2, -C(OOCH - S(ONH2, C (C2hal oal kyl,
H d C2hal oal koxy, (d) is chosen from Cl1-C4al kyl, Cr
H c2- csal kenyl , nono- and di - Cr C 6al kyl am no
ﬁ’tb‘noP and piee BGun a0d A¥allp) Sykhdsind 96481 9-BfH oas \wll@ﬁtb@ciass
Cdal sul f nam e, G Qal kylester, each of which is
OfQH%fl%ibb rpﬁy t one ore nore
substi tuent si ndependently chosen from oxo, hal ogen,
hydr oxyl, oxo, cyano, amno, nitro, -C(ONH2, -C(O OH,
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S(O NH2, Cr C4al koxy, nmono- and di-C -C 6al kyl am no,

mono- and di - (G - C4al kyl ) car boxam de, nonoor di (Cr
w@dablgdors ul f onam de, Cral kyl ester C C2hal oal kpeT/Us2006/017706

Cr C2hal oal koxy, and (e) is chosen from

(C3- Crcycl oal kyl ) CO- C4al kyl

(het erocycl oal kyl ) CO- C4al kyl , (phenyl) CO- C4al kyl, each

of which is substituted with oxo, hal ogen, hydroxyl,

oxo o cyano, amsno, ni t - A @,8H2 e C( O OH, - S( O) NH2
hal oa} kyI and Phal oal’ ko y. (w) henyl
f;‘om yrd dyls e WNCchd s substiituted wit r
ub tltuent depen en ly ch rom(c d)N’ and
( . , R2 ari el yl, pi i%

tRlY oRDr phoI R’ﬁylR11 or m}"rrBI i di nyl , h of which 95
substituted with Cor 1 or 2 subsfv{f ts independently
chosen from(c), (d), and (e). (y) RR9s a 5- to
6- menber ed heteroaryl, phenyl fused to a 5 or 6
menbered cycl oal kyl or heterocycloal kyl ring, or a
bi c%cl i ;8- to 10-menpered heteroaryl chosen fr(ﬂjﬁ\

' 271 - b] t His -yl pyrlﬁyg — o

| Him dazo[ |, 2a]py|d|n3yl

t hi az L 220] (1, riazol - }zazol 3- 5

i md a] pydmip- 2-yl, threZe W
2H benzo[ b] | , 4] excazi - 3(4H) - one, M Pﬂwr' bood b

benzofdf w)hd,gazol -2-yl, @ hienyl, benzofuran- 2
benzo['d] oxazol - 2(3H) - one, pyri m di nyl, i mngszo MJ HC™ CHs
pyridiziny®, furanyl, benzo[d][!I, 3]di oon -5-yl,
napht hyl, quinolinyl, isobenzofuran-I(3H)-one,

benzof ur an- | (3Hy-one, 2H benzo[b][!, 4]thiazin-

Bhe, 1, 2s 3-thjadi_azol - 4- yl pseach of whiclgrd s
bst]rtow; ed wi thNO opf T or h3i'|1)r;a/subsr;113tuegit\s S R

ilndelpnendently chc}saﬁfrom al gen oxo hydr oxyl pa
“affi no, cyano, Ck1oah1ah1kyl , an C 4 al koxy. R4 is
fluorine. The invention al sogrproi Hes conpoginds
Formul a |I-a and pharmaceutically acceptable salts, and
hydr@t es t hereof, as well as pharnaceuti cal

onpipsi t i onsH;cQn ‘?a'i*sm ng one or grore such conp s and
a~phargaceuti ca oept abl e e\%\c/yﬁl ent 'ﬁ
cohpou ds, saltg ansﬁydrat

dig ™ gnr ar oINovvs V\,her ei n:
phenyl, naphthyl, ~a Sﬁ%r 6- me d nonog
het aryl group, or a 9- or Jv- iber ed lic
hetler daryl group, wherein Ar 1 is substitut®d wth°R
and Ri. Ris Oor one or nore substituents

i ndependent|y chosen from hal ogen, hydroxyl, am no,

[06%3 %1’(1‘&% ?mg?ﬁn&zﬁh hen?i b%ﬁ?}lkﬁglyrbpﬁr is(o\’g‘&?/ Iatl-‘tmﬂrl; RY

is hydrogen, methyl or ethyl; or R' and R together can form a cycle; R is

hydrogen, methyl or ethyl; R is hydrogen or methyl,; R%is methyl, benzyl,
isopropyl, isobutyl or t-butyl; ProtC is methoxyoxymethyl (MOM), 2-
(trimethylsilyl)ethoxymethyl (SEM), allyl or silyl [e.g. trimethylsilyl, t-
butyldimethylsilyl, phenyldimethylsilyl]; and the wavy line indicates the bond by
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Rl is one or two substituents independently chosen
from(a) and (b):(a) hal ogen, hydroxyl, am no, cyano,
WORG0602202CO00H, - SO2NH2 Cr C2hal oal kyl , and C1-PCT/US2006/017706
C2hal oal koxy, and (b) C -C o alkyl, C2-G 0 al kenyl,
C2-C10 al kynyl, C2-Cl0al kanoyl, C2-Ci Oal kyl ester, G -C
10 al koxy, nono- or di-G -G oal kyl carboxam de, or a
group -YZ,. Wre Y is bond, or Yis G-CG Qalkyl, a
wiiaCilBalikidiag is atached tECildalatyonyl of thapiremtpthh ona ko liavennghe
1 or 2 oxygen or nitrogen atons within the alkyl,
al kenyl , or syl chain; and Z is hydrogen,
C3- Crcycl oal ky} - Crcycl oal kenyl , heterocycl oal kyl
phenyl, napht i ndanyl ,
(C3- C7cyc|o kyl )\Co- ClOaIkoxy, or 5- to 6-nenbered
chirelt amxdaryls cont aiRii ang RC is Pher/l oobenkyhet er oat ons
i ndependently chosen fromN, O and S, and at | east
one R is a group -YZ in which Y is C6-CiOalkyl, a
[062051 0B Je Ritbo didkenthre oA 4or Y the RREARPRE | Onal |y havi ng
1 or 2 oxygen or nitrogen atons wthin the al kyl,
or©. Ikgnyl chai n; and C3-Cr7cycl oal kyl
: heterocycloalkyl, phenyl , naphthyl,
O(C3 7 cl oal kyl ) CO- Ci oal koxy, or 5- to
adihet efoaryl containing 1, 2, 3, or 4
i ndependently chosen S, wherein each (b)
ydrogen, is substituted with O or one or

selependent |y chosen from hal ogen,
) x@ ARt ro, oxo, G -C4al kyl,
C))'h CA8 Y- CXal/oal kyl, and G - C2hal oal koxy; and
the other Ri is halogen, trifluormethyl, or

trifluoronethoxy R2 is halggen, -COOH, - CONH2,

NHC(O) OH, or amno, or R2 is
Wh@PQlFPa 1SPMYS9(§’%W1 _CH2-NH-S(O 2R, -S(O 2R,
-C(O-NHR, -C(O-NHCHR3 -NHC( O -R3, -NHC(0)-R b,
-QQCHG,-QQ-ONL-O%,-QQ-%,OPCKWRQ
[0051¢h Iﬁfon%hlbbdlhrgsnsubm&?.mled?{\@ tmm@ﬂfof xsmethcyt eﬂ’(&f ellyldether,
stltu ts in endent|y chosen from (c) , an

f—bcl ettt sl staer o b Riper anshnegh-O-4s %Sllxl&ﬂ@rﬁérrber ed
tethf &rog?fa}i b ethREMYlc él%ﬁgn 'i@akc@ mpRehed wABITY!

cycl or hete ocycl oal ? Plng or a |cycI|c 8-
bistmnimy}sﬂyﬂaeﬂtadldh@né rcanice of @aoﬂndembny\mch las fegrabutylammonium
fluppds, Jg]&m i 10t ! so S T (jrlrg\rle SﬁJbSt L u%agg h as a metal
Efp "d‘é‘gﬁg @Hgi%ﬂ‘? BRTEIES OUIHIE Bt nEdss =(S}§ o N
h @ so A e;%l‘é%smﬁ]yl?i&de aAfthiveh h ) ,
y-CXC§%{I -S(2§RWQ Cr C2hal’oal kyl, an y

G - C2hal oal koxy, (d) G -C4al kyl, cr C4al koxy,

[0@] (CgﬂlekC%%lomggp%hn%ﬁ i -G CBal kyl am no, mono- and

R1
O

ProtA-O




C4al kyl ) car boxam de, nono- or
di (G - Aal kyl ) sul fonam de, C C4al kyl ester, each of

wWoR0i06122080 substituted with OCor one ore nore PCT/US2006/017706

substituents independently chosen from oxo, hal ogen,
hydr oxyl, oxo, cyano, amno, nitro, -C(ONH2, -C(O OH,
-S(O NH2, G -C4al koxy, nono- and di-Cr Co6al kyl am no,
nono- and di- (G - C4al kyl ) carboxam de, nono- or di (Cr
mepAad duthihediby cmetingleconihduhdldf yorenfleV C - C2hal oal kyl ,
and Cr C2hal oal koxy(e) (C3-Crcycloal kyl) Co-C4al kyl,
(het erocycl oal kyl ) C Al kyl , (phenyl ) CO- C4al kyl , each
of which is substitutled with oxo, hal ogen, hydroxyl,
0x0, cyano, am no, niltro, -C(ONH2, -C(O CH, -S(O NH2
Cr C2hal oal kyl, and Ck_C2hal oal koxy. R2 and R are
taken together with the carbg ons, of the thiazole
ring to which they are atfacfhed o Rorma C5-C7
car bocyclic ring, whiPetB-Ps aromatic or partially
unsaturated. R3 is hydrogeny, O C4alkyl, or -C(O -Rd.
R4 is hydrogen, hal ogen, hydroxyl, am no, cyano,
withi 4 éempdindGTadbdaplla VC] - C2al koxy, C - C2hal oal kyl, Cr
C2hal oal koxy or phenyl; or R4 is taken together with
R2 to forma ring. Ra is heterocycl oal kyl, phenyl, or
5- or 6-nenbered heterqaryl , each of which is
substituted with OCor one r e substituents
i ndependent|y chosen froen, hydr oxyl, am no,
cyano, Cl1-C4 al kyl, and G =4 ahkoxy. Rois O C6
al kyl, wherein the al kyPro*sQoptilonal Iy substituted
wi th a hal ogen, hydroxyl, -G O/@H phenyl, or
4- (NH2S( O 2) - phenyl; Ris al kyl, phenyl, or 5- to
6- nenbered heteroaryl; r 1, or 2, gis OQor 1
and t is OCor 1; and q an e not both 1. METHODS OF
TREATMENT [ 0065] The net Hods of the invention
general ly conprise adm ni st\dring a therapeutically
effective anmount of at |east one conmpound of the
present invention to a subject in need of treatnent.

[0¢%éa.ﬁ%n%ie%oﬂfrﬂéﬁt,mb g%gg&Sf&mﬂbmt the methods of

i nvention conpris mnistering a therapeutically
effective anount of at | et ope conpound of the
a

present inventi a subj g n need of treatnent
for HCV infectio 066] | \ﬁgbenbodinent, t he
i a nethod for treating or

present inventio £
preventing hepatdid-os C us i Rfection in a subject in
conpri sing: admnistering to

need t hereof, said\net
ofHa™ ou f formula (1),
|'d)aWR2 (1-9), (1-h)
ProtB-O

the subject an a

(1-a), (I-b), (I-

or (lI-i) or a

is produced by the sequential steps of
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pharmaceutically acceptable salt thereof, or a prodrug
or nmetabolite thereof, wherein hepatitis C virus
WO ndoeazloen is treated or prevented. The preseneCT/US2006/017706
i nvention further includes a nethod for treating or
preventing hepatitis Cvirus infection in a subject in
need thereof, said nethod conprising: admnistering to
said subject an anobunt of at |east one, at |east two,
at |l east three, or at |east fourogonmpounds of fornula
(I)’ (I'a)’ (I'b)’ (I'C)’ (I'd)’ - ) (I'f)’ (I'g)’
(I-h), or (I-i), or pharmaceutdcally ceptable salts
t hereof, or prodrugs or netabolNes Ythereof, wherein
hepatitis Cvirus is treated or prevegted. In a
further enbodi ment, the present {nvention provides a
nmet hod for treating or preventingvhepatitis, Cvirus in
a subject in need thereof, said nethad ( Si-BQ:
adm nistering to said subject both g ~ of an
addi tional anti-HCV agent and an aﬁﬁhn@ of one or nore
conp af) , (1-b)Yai(l-c), (1d),
(1 oy oy copp R Vol Ve a Y
witthha tnirdlcgbalpsitank ym theqagsends! of adise, steteasBT OrZaRIc LTRAYRIIFE
fﬁr qf abolite thereof, wherein hepatitis Cvirus is
O PRy or prevented. [0067] Anti-HCV agents are those
b.agent g evitcdcid ipagichilyexanné ef a Cesupodinids3 of 14 hestal, such as
_present invention, that are believed to inhibit
titripet tetrachlaride; r us. Anti - HCV agents may believed to
:bhn@%@Lg HCV as indicated by, for exanple, any clinica
obsérvations or | aboratory experinents. Anti-HCV
agents nmay act by any w'hg/i m Wthout being limted
by any theory, a conmpound P ]e present invention
that is an anti-HCV agent hi bit HCV by causi ng
m scl eavage of the HCV pol yproteitn and | eading to
formati on of m scleavage™B¥ductg. In anot her
enbodi nent, a conpound of thesyesent invention that
0 formati on of
defective replication conpl @xegZ [0068] Generally, RNA
synthesi s proceeds as a two-step process: initiation
c.and ehep@pbintof formiAiVI at i onY! an i Hithé fiastndaepiokatodinone
RNA is formed in which only a portion Otﬁégffg%i%y h
cosynonRRiss PEteqieds(ite § eorBpound pAdonpRla Vg yei g Aot s -Qis pther than
P »I . us strand tenpl ate. Upon
Oﬁ%i?%g?ighgﬂgﬁgﬁ%g#tial transcripts nmay be unable to
di ssociate fromthe RNA polynerase. In elongation, the
remai nder of the positive or negative strand RNA
transcript is synthesized. In an enbodineﬁ?rf
conmpound of the present invention blocks r egé>ation
prior to initiation. In another enbodi fagi-N~a/Cconmpound
of the present invention blocks replicatifon atger
initiation. In an enbodi nent, a conpound |of tRe
present invention blocks replication priox to
el ongation. I n another enbodi ment, a conpound, of
present invention blocks replication after el ongy

(004N HeBRARE B odirBert OTRAMRANG bf iRy esentHd nven)

~blocks replication prior to both initiation and )
isapastagavitl trimethylshlorosleneinibeipiessnce of 2 oty ARENg o prRgide a

i nvention
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bl ocks replication after both initiation and

el ongation. [0069] Additional anti-HCV agents (i.e.,
W@niosARH0W agents in addition to those provi dedp@lUs1966/017706

present invention) may optionally be fornul ated

toget her with conpounds of the invention in a single

phar maceutical formulation or nmay be adm ni stered as

separate fornul ati ons. Exenplary additional anti- HCV

s11§1191ﬁ6te‘étddmféh§>€1 eldoagy had e sahPhatdciidereheylaftohol is reacted with
un- pegyl ated al pha interferon, ribavirin, protease

i nhi bitors, polynerase |nh|b|tor. oY |nh|bitors,
entry inhibitors, a fusion inhiQ ., an
anti-fibrotics, drugs which targess”Iimgsine
nonophosphat e dehydrogenase |nthDtors|(|NPUﬂ
synthetic thymosin al pha 1, therapgutjC vaccines,

i mrunonodul ators, and helicase i pT\t Or s. [0070] The
degree to which hepatitis C virus reated or

prevented by adm ni stration of g/coffpound of the
t“%?@@éﬁﬁwhWVQﬁﬁpéﬁnHﬁ?mﬁﬁ fepwla Bt ed by any techni ques
avai l able to the skilled artisan. For gxanpl e,
treatnment of hepatitis C virugsxay be € ated by
anal yzing RNA | evel s of hepa 4 vair ;;:hnti-HCV
anti bodi es, and hepatocellul‘ RO not her
enbodi ment, treatnment or [ HCV'gay be
noni t ored by observi ng AT &erum al ani ne
am no transferase (AL am hot r apsf er ase
(AST).[0071] In an enbodi# @ p i nYent\, on_
provides a method for treating-assubject yhat\hasy
to iovtie #icsRRMAd oF @HRIISI NY_ aaifi ni stering #h ef fective .
amount of "a conpound of the present invention, where
Aftenghasighgtisatofithesiliasoteetodbergiybdlachol mathtitarivatetrachlerite and
gont e [ t
an e e ool B RO A M R i R b oo PR
paﬁiystﬁa&Eted as ﬂmﬁtﬁeﬂgﬂsﬂyﬂ:eﬂmﬁa{rﬁfﬁﬁr@y dépr&ﬂdbi]e&ﬂ:di hidrokyld ashe
W thout |imtatjon mamal , .cats, cows,
mixRye ean be qoppeited entiselydg &16 b&ﬁ%b’l i@tﬁ%ﬁlsshovvﬁ ig ﬂtfr grusfrggbove
beneﬂi t grl%(r)nﬁtthr%(lggitn?}gﬁléﬂi %I Ejg Soeg ggjtt avgtof)een atively
theindégmessanl bwtatkien dorciras@ tsthe oyclmamh bacamse thia fisst ptiaff theerext
sus cte vin aondi tion,. or those
steprmyolyess g 3&%%@& iR odganpd bR, Acid
hy%‘i‘}esfié i %ré?érrécf @ﬁ&f'ﬁf&tﬁ ﬁﬁiﬁobﬁ%)&gﬁlrﬁﬁ'@\éﬁﬁtﬂe ifikd By
di sease or condition or anelioration of a |sease or
chrompeddgra@ry, i ncl uding elinination of a disease or
condition. [0072] A subject that has |iver disease
i ncl udes any subject that has any manifestation of
[0035] erTidYcohipaehd P6F folruRAbinal; 88 prepafedtivané pfdeass dee&ribed in
liver disease further includes any subject that has a

hi story of any disease that i§ associated with liver
dysfunction. A disease that i§ associated with |iver
dysfunction is a diseas r ich it is known or

suspected that the liver nmay be/affected. Liver
dysfunction may be
11
US patent 6,627,757, in which Q is R Rit R wherein R'? is phenyl and R"

is hydrogen. Other chiral auxiliaries may be employed in the same fashion by
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determ ned by clinical evaluation, |aboratory testing,

pat hol ogy report, or any other neans available to the
wa@Riobhem2@rti san. In the context of the preseneCT/US2006/017706

i nvention, a subject that has |liver disease nay have,

without [imtation, acute hepatitis, chronic

hepatitis, liver cancer, cirrhosis of the |iver,

end-stage liver disease, or any conbination thereof. A

subj ect that has liver @isease includes a |liver

transpl ant patient. Igjzkpreferred enbodi nent, a

subj ect that has live fsease i ncludes any subject

that has antibodies™p hePatitis C virus. [0073] One

or nore conmpounds of resent invention may be

adm nistered to the bj 4¥ia any drug delivery
repladih@ thendMcdnipdnest B . RSpeci it a@¥ ©fHeasiler appropriate Q

adm nistratjon routes include oral, ocular, rectal,
SrQps d5seribed BpeYst | nasal , ophthal mic, subcut aneous,

i ntramuscul ar, intravenous (bolus and infusion),

intracerebral, transdermal, and pul nonary. |Individuals
[0056] e cTleccomponddCf foanulbé/ Ttmeabecbtainedby hactionpoetds of

t h esent invention_to ent .or.reduce further .
sy P R R e DSBSt dRh s GGty pesliqlyvhich
un8érE88d G MR AARUBtioRT0 PRRRICH E bBAAdh§iEdSivhRTe, FSBOWEEDy

to an amount of a conpound of the present 1nvention

effective to inhibit HCV transl & opst her eby
effectively treating or aneliorati e HCV

infection. The precise effective arQ for a subject
Schifbate penthtiop evithf amcindlire dfohnds t he Subj étk'ts phatiye a

wei ght, size, health, age, other nedications, for
phenelivdimdne PrREHSRSdRY c?ﬂlﬁﬁ@?ﬂ? Ecthpy Brofeeirdmgler wn%rai ven

coR@tibRIYppPéptiaReiof flefmBlditstolY FOAULLRSIEHPRE AR ATAMProtA
that 1s wthin the skill and judgnent of the

is Todnizyil, thecnonditiony &k beozyldnymiclempd bast, Sohees of formaldehyde

inqiie Pyl ToRRORFH G fptte Godhs Skd AR} Bty the
arta!hh PR firdDA§Y, $he $HABI REctE ATbEnalddhydd ik phaeale dray

al so be used to determne the appropriate )
maggpentsplitsuoh as magresiune chlotde nefgnesdwibiremidetdraragnstigh
iodif SR LEEN 155: LSH: REUSEAeL 0 HRLENTL AGeLelM 038R ne 1o
and ‘routes”for adnini styati on rn nunens. erapeutic

préfidd thaSyhidfshst 8 city may be deternmined by standard
phar maceutical procedures in cell cultures or
experinmental animals, e.g., ED50 (the dose

. F . : o of & .
100" XBBH! o Wb RERAKS vl g feimef e 3L B0 Bl
apibgrigtolyesubstitiied phenut énbisemadiett with fochaldehiyde @i chahal
i.s the t tic index, ad it b d
M e T
hy&’égl&nkﬁbﬁlgi nEﬂcﬁ Wil W RREHEdCro AL G T RERY R 5 {81, Gle gi&laﬁon

dosage tained in such conpositions is preferably
comntoniyneraplophetbylohagriesivnl broimde eromegnesivat methexidadone

i.ncl ED50 with ljttl toxicity, The d
cayiRgieliis B oo ro b mecs ¢ SRS e ARSI (98 Gatsige
eqiiQalenE)RY tBY 8shrcS&MBIthaMENpIeOind dip1oP heRBietth3fshokdifide

route of adm nistration. )
(HMPA) or N,N,N',N'-tetramethylethylenediamine (TMEDA). [See Casiraghi, G., et

al.,J.C.S. Perkin 1, 1978, 318-321.] Alternatively the appropriately substituted

=
—
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[0076] More specifically, the concentration-biol ogica

effect rel ationshi ps observed with regard to the
w@oovpozae s) of the present invention indi cat eP@mnus2006/017706

initial target plasma concentration ranging from

approximately 1 ng/m to approximtely 100 ng/ ni,

preferably fromapproximately 5 ng/nL to approxi mately

50 ng/ L, nore preferably from approximately 10 ng/ nL
phéﬁblawmxd:tnmﬂt}efoymamengfemdeleacpaoMquroaﬂiﬁimbtoyfohnahe

suBRIAE e Bor e disr Hes e ioh (et Dohderiisdly rf%%/g"?&ganl?
thd}ﬁle' (fh’e?ﬂ‘t h@@s@gb@z@gwﬂ nA %9! % 1Ak HOSRSy. 1Rk, XBfY 6

romoO to 10 ny, epe ng upon the route’o
122041282 ﬂ%@b] oend thewesiitmgenr the-ltydrgaybtizyl kleohelosa e somvaited

th f. del.iver rovided in the |it and
to 5 BaaBlen i dhitiEnBaRhh 5Eth o< omarocre NP0k 17,
soBenedudh ab Hﬁ%tl&i@&ﬁ Mdride 8@ ch1Brdfbign {S%!%Q&GJ%@ RO, Syﬂﬂ{eﬁ@y
to about %%/ , or about O lg to about 3g/day, or
Coanyoun. 23, 33- d Lt 3g/day, or about 0.5g to about
2g/ day, in single, divided, or continuous doses for a
pati ent wei ghi ng between about 40 to about 100 kg
[0€38)i CAn dp@@pﬂwly@badﬁﬂea pRéhdl 0in PéirbRed Gndbhaviiconditions
bel ow th| S wei ght &ﬁg parti cul arI){ chi |l dren _under
wikphexgmetipirrpteiransies £4) fopmspEre g salisuladehyde nilhisds WH
knBQE B UALH ff'l&'a@tﬁon I Red ¥, qmzuﬂf al P PLnL S %dﬁgn tI%ahHeBull
j ect t requi res treatnent. Dosage
31atm 1H1'§3f(3983))[‘h dheDafljrostiod cbmrrmnﬂ)werdploysj ddidcsuehtas acetic

Jlevels of the actjve agent or t ajnt
acife PG RFI R ?nesﬁéwsﬁcggm(ﬂaﬁuwaweﬁ@n?sy%ﬂw %%Jgefhe source
of B HALy a@e&ﬁ%n fﬂl?e@ﬁ%&h&&h?fen&t@ﬁalﬁh&ease state,

gener al healt he subject; age, weight, and gender
of the subject, d| et, time and frequency of

' trat nmbi |
(oL TR i 285 exinietor REmndehie@eht heeshich  nifa gy
app1@PLatdbt édb%ﬂ%tb‘dfpmaﬁ&lﬁﬂlfiédct GRIHR Bakit Ot GRYwHIE chloroform to
adm ni st ered eveaétébs to 4 days, every week, or once

yiedq a sybstifigededicylatitobadai [vge @nagogl £-Ji §chulind.M.ddSaReeNo.
t particular fornulation. [0078] In an
3;{%9%7% fl9%b? the present invention provides a nethod
for inhibiting hepatitis C vi rus replication in a
subject in need thereof,. said nethod conpr|5| ng:

[0069 nThe formulgtion of e dlihivpesalt oof:@ phepelnvithe frmegide (seel
iy BB, b, 47 S (s Bl e

Thaddxepisaiﬁs ef sHlilte fohepoampfsalicaldényfe sylrthegeoareimdcapatict derein
thereof, wherein hepatitis Cvirus replication is

bYiIRiETCted. [0079] Inhibition of hepatitis C virus
replication may be nmeasured by any techni que known to
the artisan. For exanple, inhibition may be neasured
by clinical observation, or Iabor%RBry tests such
asEC50 I'n anot her enbodi nent, inhighiti,on of hepatitis

Cvirus replication nmay be -:\ 4 ed ?ﬁ/ a decrease in

nucl eoti de or protein produd and includes a
reduction in HCV replication at | east about 10% at

[0061] The compounds of formula IIT R® may be prepared
according to the method shown in Scheme 6 for a specific embodiment XII, in which

R'® and R'! form a dioxaborole and X’ is chlorine. The scheme and supporting
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| east about 25% at | east about 35% at | east about

45% at | east about 50% at | east about 55% at | east
wabwat 20094 at | east about 65% at | east aboutP@DU82084/017706

| east about 75% at | east about 80% at | east about

85% at | east about 90% at |east about 95% at | east

about 98% or at |east about 99% as conpared with HCV

replication prior to adm nistration of one or nore

ex?&‘ﬁﬁ&ﬁﬂld&s&ﬁpﬁdﬁearé AYRRLHRY in thiGsRdte bite@mre ABCDInTRMLy efade

he present ‘i nvention, inhibition of hgsatitis C virus
frome phyil chlorides. naythd preses dnstange phigh wield-is gbtaingdl. It appears to

nucl eoti de.or .prot.ein ' '
roR R PR atfR0 3 EhPheRlpR et AR FIALRE bdHES: i e usg of
higieRaiperdges (R CRt THeasdioalbo bilyl 3b&dactdnel @A vithlrignard
45% at_ | east_ about 50% at _|east about 55% . at | east
goghgooddsldavhereasthe spperponting Lithium geagentyavidey baslyat
I 75% at | east about 80% at |east about
q Qﬁ%€8ﬁ§§gf about 90% at |east about 95% at | east
about 98% or at |east about 99% as conpared with HCV

wé%ﬂp Iog%f‘fflé"(’) ' 'gtrﬂ%lffgsrcp{:\% @ﬁl‘?ifr?nggll ersl%lt%g%rlfj%\r&]’ P %{Fo&}%gteqﬁ g{)mggﬁn%s useful
asHHRAATRE intho b oRle AGRLIbEAMEER! TR fidstWE tiRad afehe (4-

Iting HCV replication is provided, the nethod
substitpteil phewylyghyitads. | Py dass ofploaniytlysitolomay bea fiyrther broken

acym Eegvighbtiok bt Tl anb befRor Bl con, Phpi i case

conpl ex, or polyprotein or fragnent, wherein
replication of hepatitis Cvirus is iinhibited. [0082]
I further enbodi ne at he prese { nventi on
p?gﬁﬁdes a net hqd forp%ﬁ%ibitino H&% | i case conpl ex
acti vty cofry i gonmfolnd of formul a
tb), (I-c), NPNAT-€), (I1-1), (1-9),
I-i) with a hepa is Cvirus replicon
COmpp, B orEﬁgﬁyprotéknpgﬁDéragnent, wher ei n
atiti® C virus regi caseﬁbonplex activity is
i nhi big.ggde [ 0083] I n anot pgpcenbodi ment, the conpounds
of the present invention nmay al so ﬁ used in assays,
such as fXIaexanple di agnostic, sc ning or cel
Pl‘féﬁlyfggﬁ;c‘?tom%ulﬁ\ﬂmﬁf&uﬁ&sttb €nhdRE S B4, TIHYSHunkMycitols
My be contacted with a cell expressing a hepatitis C
1Tz aveyof RdMrse.apsubsarofilH immwhidrdRirie p prieatedalygitels A pbgerus of
Vﬁﬁ' ound and the cell conprising the replicon to
teract. In an enmbodi ment, a test conpound may be
contacted with a cell exprgssing a hepatitis C virus
RNA replicon by m xi ng’The test conmpound and the cel
together in vivo or i\ pro, for exanple in any
contai ner such as,a ffas a replicate plate, a tube,
or avial. [0884)Y Ateplicon is a genetic el enent,
i ncl udPrtPdY wa

ProtDb-O‘\‘
O-ProtD¢

wherein

X is chosen from iodine, bromine, chlorine, toluenesulfonyl, methanesulfonyl and

trifluoromethanesulfonyl; and
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cosm d, bacm d, phage or virus or any portion of the
foregoing that is capable of replication |argely under

wo e@eog2control . A replicon nay be either RNAPGI/USNA6/017706
and may be single- or double-stranded. A replicon may
contain a positive nucleic acid strand, a negative
nucleic acid strand or both. In a preferred
enbodi ment, an HCV replicon conprises the NS5B

PratDA {RroiDi" Pk D i BotDOdre BIIHE30 GiGHOBInd BroAPOIR Gl sugar
ﬁé§fer ed enbodi nent, an replicon conprises the

chassn jpsieperkispdy frge banayl, pilyd aayhketsl, agetaliovaeorymesthyl -

AkRe [ i .
Ryl o i R REE 2 hyia i P oA, L R appboment
WH@V?@ﬁlgghﬂne,lmoﬁJ% Brdtllié ProDELad PRADE af@q@ié AT, AR
r onstructura Qteins_is opera inked to
BBtttk X Reblocits apd PepDa ottt ohioth i Teally oae apamies
It is contenplated that any HCV replicon nmay be used

in the nethods of the present invention. In a
[0963} erThe decont) odielmiass of corepamids isefl agiintemmdidtes Bith con

e >d Ji.n_t.he t hods th resent invention.
pl%g%é%de 1 eFeéBllﬁtggﬁnW@og%mHB ilned in any manner.
For exanple, RNA nol ecul es encoding an HCV replicon
may be produced by in vitro transcription and
transfected into cells Bugc by el ectroporation. In
anot her enbodi nent, the licon may be DNA t hat
is transfected. An HCV re may be transfected
into any cells known tolﬁgﬁoskil ed artisan. In an
enbodi ment, an HCV replicon\is tlansfected into Huh-7
cell s using el ectroporati on/<4 anot her enbodi nent, an
HCV replicon is obtained f n accessi on dat abase
such as GenBank or ATCC. [ (0Q8 The present invention
al so contenpl ates contactx’ng a conmpound of the
invention with a cell that e%@resses an HCV replicase
conpl ex. Any HCV replicase conplex nmay be used in the
nmet hods of the present invention. In an enbodi nent,
[0Ped]] | Baer Peasrplischengylyyis beomine kad B4 is H, e Yo@oi& is solid and
Sshe skilled artisan. Replicase conpl exes nay
griégryﬂsq%‘fgé}éé’ufem exanpl e as described in Lohmann, V. et
al, Replication of subgenom c hepatitis C virus RNAs

in a hepatoma cell line, Science 285:1 10-1 13 (1999);
[0893] g hExenpplary preqessgs thatffsll witbintthe eqipe oftlicdnvedtion are

111‘%?‘%%{“'_1{1 5}%( s??&é%%ﬁelg\gn ?%%%%f%l&g%%@s’so ig_lqstga?cé: [tjﬁe’ci%‘letrr%{a?édngs's of
thSorbcaskésdndrinfentediazat inofe séhattiek tHay folRRE sbE@RSowh BRYAUE

cQ %gence of the hepatitis C virus N83-N84A conpl ex
rea@;egﬁse age described Heihe cxareples glashed earowws|inditata esactidns that are
noy&&ﬂhﬂﬁ@gKS): 2293-2304 (2000). [0088] Exenplary

replicase conpl exes include those that conprise an

NS5B protein or fragnent thereof, an NS3- NS5B

pol yprotein or fragment thereof, or an NS3- NS4A

pol yprotein or fragnent thereof.
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In the context of the present invention, a replicase

conplex that is isolated includes one that is renoved
w@eoosapaemt ed fromits natural environnment. ANRCT/US2006/017706

techni ques for renoving a replicase conplex fromthe

| ocation where it is naturally found may be used for

i solation, including for exanple extraction,

fractionation, centrifugation, precipitation, etc.

[ 0089] The present invention also contenplates

contacting a cell that expresses an isolated HCV

pol yprotein or fragnent SCH@Pedf. Any isol ated HCV

pol yprotei n or fijagwppiyiheneasapy be used in the

met hods, of the predesitianipppeidipg P2 €AHCV bl ypr ot eilns _may
e iso?’at ed for e%%i‘ﬁ‘ﬁ?t@'f%‘i@a”ﬁ%ycom)bed i AN, t
HoaMN phycati on of subgenom c hepatiti ¥%i rus R R2

in a hep 2cel T Tigne, Science 285:1 1081 13 (1999);
Blight, KJ., etypal, ¥fficient replication of A1
hepatitis C virus gépogype la RNAs in cell culture, J.
Virol. 77(5) 3181-90 3); Wlk, B. et al,
Subcel lul ar | ocalizationoseability, and/transcleavage
conpet ence of the4ﬁ‘é‘ﬁ@ﬂaf“t”P%’”"@eVi°Pg°§ NS3- NS4A conpl ex
expressed in tetracycline-regulated c -

Virol. 74(5): 2293-2304 (2000). [009
hepatitis C virus polyproteins or fyg
the present invention include thos¢ th&t  cddprise an
NS5B protein or fragnent thereof, /an NS -N&SB

pol yprotein or fragment thereof, /or an NS3- NG4é5 eq)

pol yprotein or fragment thereof.”|n tovenccminteside epmeipH{Eos ea)
present invention, a polyprotein or fiBgeReE e hE leof

that is isolated inclufes pnethdl is renoved or
separated fromits natAfr ' t. An isolated

pol yprotein or fragmen wopei onal |y be
purified from other conponents. [0091] The present
invention further provides a method of screening for a
conpound of the present invention useful for treating
hepatitis C virus, the nethod conprising contacting a

cell comprising hepatitis Cviral replicon, isolated
replicase conplex or isolated polypeptide with a

conpound of the present invention, neasuring

i nhibition of hepatitis C virus replication, and

sel ecting a candi date conpound that is capabl e of

i nhibiting hepatitis C virus. PHARVACEUTI CAL

FORMULATI ONS [0092] While it is possible for the
compounds of the present invention to be adm ni stered
neat, it may be preferable to fornulate the conpounds

as pharmaceutical formulations. In an aspect of the
present invention, pharmaceutical fornmulations useful

in the nethods of the invention are provided. The

phar maceuti cal fornulations of the invention may be
prepared wi th pharmaceutically acceptabl e
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exci pients such as carriers, solvents, stabilizers,
adj uvants, diluents, glidants, etc., dependi ng upon
w0 b@epzaoed cul ar node of admi nistrati on and dosBCEUSP6I017706

Formul ati ons optionally contain excipients such as

those set forth in the Handbook of Pharnmaceutica

Exci pients (1986). The pharnaceutical formulations

shoul d generally be fornulated to achi eve a

physi ol ogi cally conpatible pH, and nmay range froma pH

of about 3 to a pH of about 11, a pH of about 7 to a

pH of about 10, a pH of S6B®WE€25 to a pH of about pH 8,

f bl H of t pH 7,
Gepend ng. p PRE LIRS0 00 Yot eq““ i
adgini str {r 4|§ BBseed)ar ti cghagt "t he

: n%[ ltcﬂﬁt'ri

®ft heli nkention conpri se

i [acti chl I fective anount
Br t | eag)anitiee (MBPoghd of t hesrpresent invention,
t oget her goptopznel @5 M)re phar maceughcal I'y acceptabl e
eBfl pients. A therapeutically or prophylactically
ef fecti ve amount of a conmpound of the present
i nvention includes a viral inhifoitory %gount qf“§h%
conmpound. [0094] One or nore onp@@ﬂﬁﬂ_ pidedl. ?ﬁ
i nvention may be administered by &8 S@&E@éa%?’?ghﬁr%ﬁgﬁa
to the condition to be treatfd. siN.Nimethygfraamide (1.0M)
i ncl ude parenteral (i g subcut aneous,

[ udi
i ntramuscul ar, intra use~Rtadermal , intratheca
and epi dural), oral asaopi cal (including buccal
and sublingual ), rectgt, nvagrhal, and the like. It wll

be appreciated that jhelpreferred route of

adm ni strati on may y, depending for exanple upon
the condition of _the recipient and the duration of the
treatment. In a Preferred enbodiment, treatnent is
adm nistered orally oB3parenterally to a subject who
has anti bodies to hepatitis C virus. [0095]
Fornul ati ons of the present invention, e.g., for
parenteral or oral administration, are nost typically
solids, liquid solutions, enulsions or suspensions,
whi |l e i nhal eabl e fornul ati ons for pul nonary

adm nistration are generally liquids or powders, with
powder forrmrul ati ons being generally preferred. A
pharmaceuti cal conposition of the invention nmay al so
be fornmul ated as a |l yophilized solid that is
reconstituted with a physiol ogically-conpatible
solvent prior to admnistration. Alternative

phar maceuti cal fornulations of the invention may be
prepared as syrups, elixirs, creans, ointnents,
tablets, and the |ike. [0096] Suitable excipients nmay
be carrier nolecules that include large, slowy

met abol i zed macr onol ecul es such as proteins,

pol ysacchari des, polylactic acids, polyglycolic acids,
pol yneric am no
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acids, am no acid copolyners, and inactive virus

particles. O her exenplary excipients include
WwW@piboxiogant s such as ascorbic acid; chel ati ngPEIyEs1086/017706

such as EDTA; carbohydrates such as dextrin,

hydr oxyal kyl cel | ul ose, hydroxyal kyl nmet hyl cel | ul ose,

stearic acid; liquids such as oils, water, saline,

gl ycerol and ethanol; wetting or enul sifying agents;

pH buffering substances; Sghemé he |i ke. Liposones are

al so included within the definitjon of

pharnac utlcaII acceptable excifpi ents. [0097]

For mul %‘ br°EP§é°‘°ﬁ ncI de, for exanple,

t abl gt eng @penges wa , aqueous or

0|I/§ys en I OiS,__non- aquequgJeolut ong, dispersible

powdei®s gf “gfanul es (i ncludindm r &hi ed particles or

nanop cles), emulsions, har soft capsul es,

syrups or glixirs may be prepared. cgornul ations

i ntended for oral use may be pr pared according to any

nmet hod known to the art for the1na Bre of

pharmaceuti cal fornmul ati ons, formul ati ons may

contain one or nore agents |ncI ﬁ]agmﬁﬂgebggm@g

agents, flavorigpg agents, col oring2aget s and

pr es@evi ng ents, in order to rOV|§e a palatdable4
0.02
pr ep @ 0098] Phar maceut i §) %&%ggﬁe pyndmee(é P M)GQ)

articularly suitabl
With tablets includg, for exanple, inert
dlluentg&‘such as cellul oses, calcijum or_ s&di um
car bo@aBenzyl act ose, cal ci um or so? sphat e;
di si ntegra |ng age ts such as gro A ose sodi um

O
cross-lin ﬁ? mai ze stdrch, or @lginic acid;
bi ndi ng §%3 as pOV|done‘33taréﬁﬁ\gelat|n or
acaci a; and Iubrlcat|ng agent s, as nmagnesi um

stearate| Wt c acid or talc. Tablets may optionally
be scor e KOﬁHDMaals?lcon tabl ets may HE-¥fd¥ated or may
be coated by kno techniques i ncl udi ng

nlcroenC@psuIatm to del ay dielnte ra%;on §

adsorption @ the/Fast roi nt est i n tB_@n
N |

er eby
For

provi ai ned action over
me delay nmateri al such(ag)gbyceryl
nmongsi-earatg, or glyceryl distearjate alone or with a
wax may ghge enployed [ 0099] Fornulatngaemjgr oral use
may be al so presented as hard gelatn@mg@p@gh@sCWMere
the act® Fﬁgredient is m xed th an inert solid
di l uent, flor exanple cellul oses,| | actose, cal ci um
phosphat e jJor kaolin, or as soft jgelatin capsul es

wher ei n t H&%RHG WHfr edi ent iy nmixed with é

non- aqueoys or oi\l, nedi um such as glycerin,o
gl ycol, pdlyeth e glycol, peanut a@l, |iq{i
paraﬁﬂ;n ol iBrgy 0t | . [00100 I n an er
formul ations of the (nvgnt

formul gt efl a8 suspensi Qns ggnprlsﬁhg a o
pr esgnt Mentlon—+n—an—aén+*+ tfeast one

phar macewti cal | y accept alH e exci pi uitable for the
manuf acture of a suspension. In yet nother
C4-Hydroxyl C4-acetyl!

yl ene

odf nent ,
may be
ound of the
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enbodi nent, pharnmaceutical fornmul ations of the
i nvention may be fornul ated as di spersi bl e powders and
wW@e@nutm®s0 sui t abl e for preparation of a suspenBCDOS1MY6/017706
the addition of suitable excipients. [00101] Exci pi ents
suitable for use in connection wth suspensions
i ncl ude suspendi ng agents, such as sodi um
car boxynet hyl cel | ul ose, nethyl cel | ul ose, hydroxypropyl
met hyl cel | uose, sodi um al gheaee, pol yvi nyl pyrrol i done,
gum tragacant h, gum acaci a, dispersing or wetting
such as ? naturally occquing phosphati de

e hi-R), a condens@t |o— prddyct{of an

e wth a fatt
2 ene stgarate), 0 oduct of
8 [ T %ﬁin@ al i phat reZatgdhol

héﬁtadecaethyleneoxycethanol), a condensati on
BPt t of ethylene oxide wth a pappi al ester derived
froma fatty acid and a hexitol anhydride (e.g.,

pol yoxyet hyl ene so ea and thlckenlng
agenﬁé such as ca Ag t”mt ‘g\f&’/{a a"%ﬁg ®ghraffin or

cetyl alcohol. Thels Bor bt a 8 @o contai n one or
nore preservatives|s 1 nl die %Id met hyl and/ or
n- propyl p-hydroxy4b ne 0 e col oring

agents; one or nor j)lgayméragR%engyg and one or nore
sweet eni ng agents ucb @@Q@Q§ﬁ1g24§apcharln [ 0100]
y

Q| suspensions nmay he; 3 QM & edy }eaap ding the
active ingredient 'n a vegetable oil, suc as arachis
oil, olive oil, sesane oil or coconut oil, or in a
mneral oil s as P' d paraffin. The oral
suspensi ons 0 ta kenlng agent, such as
beeswax, har ﬂ{‘ al cohol . Sweet eni ng

[ 6ptionally may be added to

agent s and
pr ovi de preparati on. One or nore
ant|OX|o.-,, y acid, for exanple, may
be added as_a 0101] The pharmaceutica
formul ati on8 of the ihVention may al so be in the form
of oil-in-water enpfsions. In an aspect, the oily
phase of an emul sion may conprise only one or nore
emul sif ers (otherMA %vaem“ IyInulgents) In a
preferred aspect, é@d, % conprises a mxture
of at | east one erml sﬂeﬁy;eem.amyt Afzmtmyor an oil or
with both a fat and ahh@H%°CPreferably, a hydrophilic
emul sifier is incliuded to ether Wth a |Ip0phI|IC
emul si fier which act? ”' 'W&zer is also
preferred to incl{¢d and a fat Emul gent s
and enul si on st abill |mﬁ&r@%ga@d}ﬁeq or use in the
formul ati on of thyg i&k@ooteripaetutede Tween(r) 60,
Span(r) 80, cetostearyl al cohol, benzyl al cohol,
nyristyl al cohol yceryl nono- st earate and sodi um

lauryl sul fate. [s\ X] I npan aspect of the present

i nvention, the o|Iy INvage conprises a vegetable oil
such as ol i ¥e<@i IQ arjachis oil, a mineral oil, such
as liquid p f| nj Xt yre of these. Suitable
ermul si fying Qii» F

HO
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agents include naturally-occurring gunms, such as gum
acaci a and gumtragacanth; naturally occurring
w@bwspreard des, such as soybean | ecithin, esterBCDDS2006/017706
partial esters derived fromfatty acids; hexitol
anhydri des, such as sorbitan nonool eate; and
condensati on products of these partial esters with
et hyl ene oxi de, such as pol yoxyet hyl ene sorbitan
nonool eate. The enul si ongp@ymes SO contai n sweet eni ng
and flavoring agents. Syrups and elixirs may be
formul ated with sweetening agents, such as gl ycerol,
sorbitol or sucrose. In an aspect, such fornul ations
may al so contain a denul cent, a preservative, a
flavoring, a colorlng agent or conbi nati on of
t hese ingredients. Addi ti ly,oin an aspect

of the presegt inve the p
fornul ati onsjlof t gvent i y
sterile |nﬁ§lf ‘gDoreparatlgzj

adm ni st eped g ekanpl e by | Nj e

a bolus. Jlpnjecth preparatlons i ncl ude by way of
non-Iinif%ﬁg =xa )Ee sterile injectabP® aqueous

emul si ons & oleaqhm@y@oﬁgﬁpen3|ons An enul si on or
suspen%‘f'ﬁ?ia ymggmﬁgmmubakgd according to the known

@%oe&@rmle t hose 9

and suspendi Ngragh i bt

ment i oned ab VEWWWE@ME%%W@?%ﬁlrn ect ablle

terile injectabl e sol ut|i

nop- toxi c parenterally

ny; such as a sol ution fdof

. The sterlle i njectahl e poeparation

{par | yophi | i zed |powder..

vehi sol vent s tlhat mﬁf”[')@'mxy'

Ri nger's sol ution,| and isotonic

qutN@ﬁH@PﬁW%dditionw sterile fixed
oo S8Vent or sus i ng

e any bland fixed ney be

fides.

art using th g%!ads'm@ asét.?.'meec(grqg'na (¥S| g or wetting agerﬁi<
al

may al so be
suspensi on i
di luent or s

1, 2- pr opaye- di
may al o Pe
t he

enpl oged i ncl udi ng &Y. c nono- or di (Qly“i
In gddition, fatty naoH as 0I§;:§2E|o /
i kewi segbe used i restt@3%3€ epar aN on [ tabI é>s_ <:>
[ 0104] go contenplated in the inventign-dre ud F
conmpounds whi ch have been nodi f¢®d b bstitutions or
addi tions of chem cal or biochem c@ eties which
make them nore suitable for deliyery (e.g., increase
solubility, bioactivity, pal at@®i 'tyOHdecrease
adverse reactions, etc.), for, exarple by estegdf
cation, glycosylation, PEGy)ation, etc. [0105] The
conpounds of the present jpfivention may be fornul ated
for oral ni stration /navepsi@tuided fornul ation
suitable f | oyosol ubi |t monpounds Li pi d- based
formul atigas § aIIyQ?ﬁEgﬁ@@ the ora
y=0f such conpounds. As such, a
al - forpu(ation of the

nd
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i nvention conprises a therapeutically or

prophyl actically effective anount of a conpound of the
wWEe@sar020 nventi on, together with at | east onePCT/US2006/017706

pharmaceutically acceptabl e exci pient selected from

the group consisting of: mediumchain fatty acids or

propyl ene glycol esters thereof (e.g., propylene

gl ycol esters of edible fatty acids such as caprylic

[0098]l CaRkhd foré@ihy Seehidsy), t}wléa@mrdfmwithm tb}produce E1 is not
accept abl e surfactants such as, poly

as plean Bhen stsgd eubesng Biphednlmsphipg a%ﬁ I%Wber HHerthe

R A s

paﬂa(ﬁﬁmmwrm@)datalmd renstiet prpduceg) incddition todll tvayidesiniiable
mal totriosyl derivatives of a-, b-, and

imguidtiesy B4Egbd B2 A particul arly preferred cycl odextrin
solubility enhancer is hydroxypropyl Abecycl odextrin
(HPBC), which nay-be added to any of tﬁe OAc

above-descri be( mul ations to f prove the

aqueous sol ubi } characteristics of the cQmpounds of

the prese vention. In one enbodi & th

conposi ti mprises 0.1%to 20§ driexypr opF-
AchycIdﬂ ) , more®Pref erably ¥

h S b- cycl odextrina d~even nore

pr ef Ydacom 2. 5% to 109

hydr.6 - b- cx@] odextH | e anmount of solubility

étance eRénd on the anount of the

conpoun?

[0107]gqkhe fornul ations present i nvention nay

be provrded i n uni tacgdsagde fornror in nmulti-dose

contai ners, including forO&xanpl e seal ed anpoul es and

vials, and may be stored in a freezedried or

| yophilized condition, requiring only the addition of

| | I

0808 Bk 601 U ASERTES S350 uf 1
chlomide il drcq:gesehow niﬂcarbo@rwtassﬂnnmambcmamndwe@@]wéylmnomum

ubd h fo.th
et n o soRiesrreehet felosr ahn 10 g G246
te&JJ@tadeﬁquosrblmw%-W(g t(bbxﬁlz@rl&r%w @rzsrma)ssr [(3,5) %@4 Al ﬁalyl)-

a singl’e dosage formw || be determ ned
3- b&ﬁromomﬂmwxprl-plmnylaa@ﬁbmrar)ﬂbbl Dyl édﬂkf)d&lﬂ%}fqléﬁy in
incl
encap OB by B B Ui 7%, G R0l B Pand
fnaharnaceutlcal formulation, and the toxicity. In an
enbodi nent, the dose of active ingredient is
determ ned by the clinician using conventional dose
escal ation studies. In an enbodinent, a fornul ation
i ntended for administration to humans nay contain
approximately 0.0001 to 100 ng/ kg body wei ght per day,
preferably fromabout 0.01 to about 10 ng/ kg body
wei ght per day, nore preferably fromabout 0.01 to
about 5 ng/ kg body wei ght per day, or even nore
preferably fromabout 0.5 to about 0.5 ng/ kg body
wei ght per day. For exanple, in an enbodi nent, the
daily candi date dose for an adult human of
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approximately 70 kg body wei ght ranges from about 1ng

to about 1000 ng, preferably between about 5 ng and
W@bwat1200 ng, and may be administered in a sipPgli/ESHOSE 7706

or nultiple doses. [0109] Conpounds of the invention

may be fornulated with an appropriate and conveni ent

anount of carrier material, which nmay vary, for

exanpl e from about 5% to about 95% of the total

conposi tions (wei ght: wei gidhemebBhe phar maceuti cal

conposition can be prepared to provide easily

nmeasur abl e anounts for adm nistration. For exanple, by

pigip1ef non-1im ti ng—exanpl e p gihtaqueous sol ution
mten?i@d f or BiMy @ cl rﬁuglﬂbon\aay contain from -
about 3 to 500 ng af_the ag¢tive ingredi ef9p

millili lution in ¢order tha |
suitabl e [vol Ume at £theit e of about 3 X focr
o1 of _7#E {nyemotbta_ '

5 be
formul ated [to prhQuide contfolled rel eage op\(he

conpound, & | owi nBrotRf exappl e, |ess fPequentP@d{ ng
or inpraygdidphar macoki netif or toxi g fyicprofiles.In an
enbodi nent, the present invention provides _

pharmaceutical fornul ati ons desi gned for suystained or
controlled release. [0111] In a further enbodi nent,
the present invention also provides veteri Metganesulfonicacid
fornul ati ons conprising at |east one conpoyMeth&® t he
present invention together with a veterinagy carrier.
an enbodi nent, a veterinary carrier is one that is
abl e dcm; adm ni stration to an ani pel other than a
human. @\ Vet erimry carcéternhydepe a sl id, QCeid, or
gaseods e iaH cg’yﬁ'@eacce,pt abl e iR_LAK

dimetiamineayidsee wi

% corfpoudsts of the inAvention TO be,,gatr :
Veterpgsry formulations may be adm ni stere( Hy,

parenteral IX{Vaor by any other route. [01 12H I rxag
enbodi nent of the present invention, it is also
possi bl e to conbi ne any conpound of the present
inventiorl with one or nore other active ingredients.
Conbi nat ifons, may be sel ected on the basis of any
considere&ﬁ? '% iIaRIe to the skilled art working,

i ncl udi nd Tor TOXANBENeR%e condition to be treated,
cross-regctivity of ingredients, and

phar maco{properties of the conbination. In a preferred
enbodi neMt, a pharmaceutical fornmulation may conprise

one or nore conpou af th vention that are useful
iA$%t he tpeat ment of TRf etti oAcdoget twr with one o
morKe ogher i di et Pt hat are uskful _i'h the 0
trea Fafiection. [0113] hé
for [ unit e, form )

do3ag OroBc i nt end (‘ibé‘é% %g?t S Skeduenti a
admi pistrati ovd o a VB0 §9 need of| treat menXll When
admi ni stered sequentT@HIIMMe combi MR i on may be-

adnministered in two 9P @HPEC three or nore, four or
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nore, five or nore, or six or nore admnistrations. In
an alternative enbodinent, it is possible to

wa@evbn2ee®r one or nore conpounds of the presepPtT/US2006/017706
i nvention and one or nore additional active
ingredients by different routes. [0114] The skilled
artisan will recognize that a variety of active
i ngredi ents may be admi nistered in conbination with

[0068} cStepduPgtparafion bE(45)-dsentyli 3B M-locrophaty By xaetdnoyl]-
0 rgistically enhance the vira

1%Hﬁ?@? nﬁ%O%%C Di'ty of the conpounds of the invention
Such active |ngred|amt50|nclude but are not limted
to, IFN-a, ribavirini ps ¢ i bitors, polynerase
i nhibitors, and hel ®case |nh|b| Furthernore, the
conpounds of the i nventy on nay al*soFbe adm ni stered in
combi nation with other_—sonpounds that affect |IRES
activity known to one skill in the art. [01 15]
According to the nethodS of the invention, the

5- (doﬂhbmhé@ﬂ]) Hbxamintaneid avid @F2eng, 9. TayioD@nd éddimethylamino-

for | at ed ang adm ni st ered_or del$vere

Pygl mﬁl(% B8usPYmoh were saspied 1t Y rdimgthdfprmemyide (1770 mL,

B
1160 8 GG o B6pftus SR o ¥t iBite bfbp BRI A1ufith. > PRl fon was
cooleditore ACKivetwatdribati) ctriatdthyleey] ctilride €2¥0min2.35 mol) was

alternation therapy, the nefhods of the inventjion may
addesh eI depnivise st er | THgimplo aéf@lrfii #@piergllp Wanizke. £he rate of

adhlﬁgfl %s CBhoIRAGY 8ﬂfei‘ ] Lok ﬂf fémpeir:{ﬁlu‘g BRRWAE § °g0 ! Tﬂel Iﬁigcture

SI on, suspenS| on, or capsul es,

wastighed frienit 9 17 @ed/vars bhﬂh) #Rpd6ed B abY0 O gRsorldsh solutlon
eneral, during alternation therapy, an effective
nglfmg@lsm'hﬂ@éhlﬁ aEcineiDn JReariEe e dhanodi eile(Bebenzyl-2-

o FATHRILE W15 01197 oS8 Al Ko HARLERS I i5) P! DA Prno

erapy, fAges of two orr

bottngrsetliett a5foad & beight yellstvesodsted O@pbitisn. ’Mwm@chtii)n was stirred
sequences of intermttent conbination therapy

at %’é°© deiB-3 bxARrpas olige mel]oreriosoaégmswasmumqidéﬁ%wﬁ@déﬁgo mL)

L e e b T R e S R R
(16000HL HamDdtirre@fat fomi fefhpePfueaBs? h U HffeRl asm@bfahg@bwwn
[imting the inventi on and such variations of

solutige mithow, offwlitk nesgipitete. | Ehewompeved wpe bt wansisedavith

it I I |
ol 40 TGP e RS LEe b5 B8. 200 e o
offaﬁ’htﬂ@ﬁﬁ[slt bl@.ﬁlpb@l’oﬁdder apige Ih@teﬁhmést (&iyst@lﬂl@tdfﬁdm ibépkdpdnol
Compounds provi ded herein may, g enerallﬁvbe prepar ed

(2609 mb, %Qalﬂdaﬂtfogfgﬁw%)éﬁlid& bwbtaﬂmgsto neargeinntp #Hfard gidarks
| | 0 0
2058 BP0l S8R, MY APLR: LA SREIPRG A o g

in PO MmiLX¥ed exystal wmdu%ﬁlaﬁd E:kata@s 1Sdgdh kca?retn@lthﬂéatl"hs hgiwre
in Exangle 1 or 2 my be used. It will be apparent
wag lsaeled RlewEY Haioop teanetatuin avernhl i, seeledial? a@@@ 81 icgfwater bath

and stlrtrcg]({3 for gl ome cgystals were filtered, transferred with cold mother liquor
(350 mL), washed with cold isopropanol (2 x 350 mL), air dried and vacuum dried to

constant weight to afford (45)-4-benzyl-3-[5-(4-fluorophenyl)-5-oxopentanoyl]-1,3-
oxazolidin-2-one (A1) (510.6 g, 78 % yield) as a white crystalline solid; m.p. 113.4 +
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schenes may be extracted, dried, filtered and/or
concentrated, and may be further purified (e.g., by

w@ booefreoegr aphy) . Each variable (e.g., "R') i npe€mes2006/017706
foll ow ng Schenmes, refers to any group consistent with
the description of the conmpounds provided herein. An
individual skilled in the art may find nodifications
of one or several of the synthetic steps described

1.0&E.at 1 49 19 UihyOceRkdhaGns), BIPTIC s@ity/|99. 7 A96AEAY by

over al | syntheylc schene. 'Further experinental details

NN®); SyNMIRR 6309 MHzr €prss 6r&.6a-7.98 (vp BH)WhE 7P 4my FHS.E 14 (1,
schenes_ar rovi ded_in l es, 1= ein. [P1l1
T8 81 £ 3R eSO B o ok
he 15 al 410 ngr)ad | gt 015 o6 Bz UsEY 2. IGHEMNEAr= 7.2 Hz, 2H
T AT N et Pl ot o ot N 0 eyl 21 2D
ppfmor mam de DWVPA di net hyl ol propionic acid Et3N
triethylam ne THF tetrahydrof uran TMSCHN2
trimethylsilyl diazomet haneEXAMPLE 1. SYNTHESI S OF
0069 4 - InRENIWHEI0) £ 34 Tﬂbwmﬂe} .Y =ckop BRI N
[(?%39? YL) "I'HI}}A‘#ZCL} Z-XI\/{')NE Step 1. Prepa@}t?%d?}r b A
1, b 2azotidine2-ong¢ pAh) Bymside profeeth aroieempdi119] Broni ne
(17.2g9, OAl Inol) is added dropwi se to a cool ed
sol ution (JOOC) of 3- acetyl pyyidine (d2.1g, @Inol) in
acetic gef

OWET o~xar it o 40 0¢
ure for 2 hrs and thg
rs, the mxture i s cooléd
and i | uted aith ether (400m) to p?"%cipitate t he
product, which is collected by filtrati on and washed
with ether and acetone to give 4 HBr salt as white

crystals, which c be used, for next step.reaction
ol oS st ohbsen il cre b Feesdpdh byaubh st PRk of o
cthaMau(l?&rM{daweAﬁ (trifluoromethyl)phenyl)-4-(pyridin

-3-yl)thiazol -2-amne. Step 2. Preparation

of N-(4- (pentyl oxy)-3-(trifl uor et hyl ) phenyl ) -4-(pyrid

i n-3-yl)thiazol -2-am ne. [0120){ The reaction m xture

of 4 HBr salt (2.87g, | OQmol P and thiourea 2 ( 3.07g,

| Omol) in ethyl acetate (20M) s heated to 70 0C and

stirred overnight. The ion mxture is cooled to

anbi ent

F

F
which can be utilized in the synthesis of D2 using the procedure described in PCT
W02004 099132. Although AlIl and AI2 were isolated by chromatography from the
reaction described above, if one wishes to make All directly, one can react 5-(4-
fluorophenyl)-5-oxopentanoic acid with oxalyl chloride. The second by-product, AL2,

if not removed, is subsequently reduced to AI3
OH OH OH

A2 L,

AI3
in the following step. It then co-crystallizes with A2 from toluene/alkane solvents and
remains an impurity in A2. It can be removed from A2 by crystallization from
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tenperature, and precipitates form The product is

collected by filtration, washed with ether, dried in
W@eoetizzogd ve the product 5 as light yell ow cryBCHIS2006/017706

NVR (CDA 3, d ppm: 10.69 (IH s), 9.30 (IH d, J =

1.8 Hz), 8.95 (IH, dt, J = 1.5 8.4 Hz), 8.86 (IH, d,

J =8.4 Hz), 814 (2H, m, 7.93 (IH, s), 7.91 (IH dd,

J =2.7, 7.5 Hz), 7.21 (IH, d, J =7.5 Hz), 4.06 (2H, t,
isopropandlifkancl - THe dndiyticdlassedsndont ofthe piddud 83y I3 of HPLC

= 6.9Hz) . EXAMPLE 2°. SYNTHESI S OF
with the feliqwikgTesvitAM NO) METHYL) PYRI DI N- S- YL) - N- (~( PENTYLO

A(giéf's@})_8@?2%%@%%@}%‘5{%%)@@%%— 2-AM NE 8 10 11

AB- R( 0871 12sathflaoytaexickamd) JHP)L.GIR;OL4 pdhe [ 0121] A
Catal yti c anpunt of DMPA_(dinethyl ol propionic acid),
A2 1 RePHH (414 sty eoctesg hexaneyy iBLY Rap-28nif. cHec12, and
ot . ) i i 7. ol ) are added
gr omgg@'gggwéSfé?u%t?glﬁg%fe"g%qgggéysn%tﬁﬁyI -nicotinic
AlZet Ry0.38¢t:2ctlfy] p&t@grhedBe) HRIQ R-4t6 mit§C under ar gon.

e N Y
HBILE 8h PR8Il Scted He MY Q%r{h.@) A ?50%11?55 Gl dtegd ¢ and the

wat er phase extracted w th CH2CI2 (2x30mL). The
Mabritpaittiase phpses Qi % o Aecl iaWateadiRIC giadk) wat er. The
] 2 solution,is drie r 4 and concentr at ed
M&g%_ ik @%ﬁ)ﬁ‘poun’é‘cef?nl\{m?g(ﬁgﬁé gﬁ%@i wi t hout further
Gragiehf Progtan®n. [ 903 — pli@N cdndillbpar ati on of
6- di met hyl am nonet hy-ni coti nic methyl ester [0123]
Conpound 7 is t2¥atedoW®Wedth- 4l menhyl amine (2M in
met hanol at 0 O ) nyt,es. and then raised to
room t enperat ur @Jﬁgo ggé;ﬁr_eg'd'f%lrn 5 hours. The sol vent
is renoved and 24% B-esicdui (fasSackebdrtougis mimianl gel
flashed with ,eilgell acet at e- et hanol 95:5) to afford
DegecioRet hy| ami no#t™y)- ni coti nic nethyl ester 8.[0124]
g{%@.(CDCB, p M 13 (IH), 8.24 (IH), 7.48 (I H),
th‘bl (3H), 3. 66P' m%i 28 (6H). [0 125] Step 3.
RunrEipge at i on of 65 diinret hyl am nonet hyl - ni cotinic Na salt

AT B Gelorap e A G LB £ A o FAVRS (R BTACOEde)
7.8 %‘Pﬁb%h‘}@.bﬁ%}i 9D 1(&, @%99¢-9.6,f9?oﬂ33)><§wg§,0 }ﬁ, Jeated),

at 90 OC for 1.5 fiours and’then ‘qui ckl ed to room
2.65hp2(matAH)e 2. 5THe4 Koil, ZH)t Mass spentvmdMiddierl 9%9acuum and
the remaining residue is

AI2'1,9-bis(4-fluorophenyl)nonane-1,5,9-trione, mp 97.1 = 0.7 °C. 'H NMR
(CDCI13/300MHz) 7.92(dd, 4H, J = 5.4, 9.0Hz), 7.06(dd, 4H, J= 9.0, 9.0Hz), 2.92(t,
4H, J= 6.9Hz), 2.49(t, 4H, J = 6.9Hz), 1.95(sept, 4H, J= 6.9Hz). Mass spectrum,
M+H = 3509.

AI3 (18,98)-1,9-bis(4-fluorophenyl)nonane-1,5,9-triol. 'H NMR (CDCl3/300MHz)
7.24(dd, 4H, J= 5.4, 8.4Hz), 6.98(dd, 4H, J= 8.4, 8.4Hz), 4.60(m, 2H), 3.52(m, 1H),

3.20-2.60(m, 2H), 1.80-1.20(m, 10H). Mass spectrum, M+H = 365.
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dried by co-evaporated toluene. The solid is used

W thout further purification. A small portion of
w@200ph1z20e@ prepared for anal ytical use by aci dpET/U82006617706

with IN HO, renoval of water and drying. [0127] | HNMR

(D2O, ppm d 8.86 (IH), 8.16 (IH), 7.46 (IH), 4.05

(2H), 2.53 (6H). [0128] Step 4. Preparation of

chl oroacetyl pyridine [0129]

' 6-di et hyl ami nonet hyl -nicotinic Na salt 9 (202 ng, 1

&@Hi)&%s iuspended in 8 mL CH2C12 and 2 drops of DW
[ dciep ﬁfép%ﬁ%ru%(%‘lthe@a‘ﬂéd[(mir(%ﬂapwhemﬂ) 6ri de
hg,&mgyﬁgﬁpd{n},yﬁtl 0 Andil @%?%w med to room tenperature

and al lowed td renain tenperature 1.5 hours.
The solvent is renov ard tithe Hesi due suspended in 10

mL THF. Et 3N (2. 2muol)~n ( | 'owed by TMSCHN2
(2.5 mmol, 2M sol uti n et her) ch i s added at
0C. The m xture is warned to roon1tenperature and
stirred overnight. Thegmxture is then cooled to 0 0C

and HO (4.0 mmol, 2M et her) is added. The m xture

@ﬁg}éirred for 2 hrs at 0C and then the solvent is
(19 toR ey l-The-(fiimpheny)-dioxgpetanayilhl SaxaadidB e (A1)

(OO TS Y bR R IR Il B3NS, Bheee
mirtivedvas\epleNISO4 aribefniiedat) atiadd for 4) ve & Ghaaashi 1.0

|d|n 10, which is used directly in the next St ep.
I\/F égﬁ 1-_:5 35d1ph1?néflyg'§rgh}{dm~r3b'fpyrrolo[y 1,2-c][1,3 2]oxazaborole in

Y Tt AT e o

1.3 enak) wesadded ﬂrolQWWetvﬁa id&inﬁhﬂ ﬁﬁnéi over 25 AP {ah dxBihben Ras
is refluxed for 2 hours and cooled to

eth al_coh
deieRteh et Wer@)t e, reaqﬁ@nmsmmm@d béﬁ?@@@@ aad&6t Kewith stirring

fo% ??@)‘ o5 %Eﬁtﬁﬁ%&a@%@{ﬂ%ﬁ bé'p é&g i ohn cglo(ggg mriH6 79
mdlj ove=IX. Jﬁm @n bkBthernd w&d défekled 1o/ 1(55(3 b%, z}f@ousjlaahg%en

231 .38 (IH d, J= 8. 1K
Pf‘dIOXl@& 18¢mL, 26028@0()|q=4)er531119m QHMtaunIrHSSnllﬁm)q add 690 mL,

o§eH2eP s il el Al kil 2 ) i il

fufhVPOLRERCliOH #38 sthih@l £Q6HA Y er SRR,
synt hesi zgd by t%e nmet hods given in E?(g%*ve%dh ofpi

sepsatony fupnel, thej eganic lyenwansephiatd adid $kd apedus hyﬁmmpl es
to.t e of s

oraof WMol EAMo L ANNE 5l okt LS50 x8apadied win

waterr (4§90 mi ) uhd eﬂn@ €1500 8D WS £ ueses 18060 dkepsiBackEd %Ja@acted

eperal formula [0135] The values "A" in this formula
wilt S seiomd orgns l,aav Ah eamaibmeldaygwc layers were partially

concentrated, dried over sodium sulfate, filtered through Celite®, concentrated and
crystallized from isopropanol-heptane (2000 mL, 1:1 isopropanol-heptane; 4.0 mL/g
theoretical yield). The clear viscous residue was warmed to 42 °C (to make a
homogeneous solution), cooled slowly to 35 °C, held at this temperature for 12 h,
cooled slowly to room temperature over 3 h, cooled to 0 to —5 °C (ice/brine bath) and
stirred for 2 h. The crystals were filtered, transferred with cold mother liquor (250
mlL), washed with cold 1:2 isopropanol-heptane (2 x 400 mL), air dried and vacuum
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[0136] The values for "B" in this formula are found in
Array Bl and Array B2; the values for "t" are given in
Wa200aA22020 t he val ues for "r" are given in ArrapCT/USHENE017706
the values for "Ar" are given in Array AR [0137] Each
conbination of 1 elenent fromeach of Array A, Array

Bl, Array t, Array r, and Array Ar specifically
di scl oses a di screte conpound of the invention. [0138]

538D g o, (Sl O Alpas)

hymc»pmtwyuyl Bosedalidins 2ongi(A2) €S, scg;ﬁa%ﬁmqld@as 2 aite

crjfsia\iﬁ{f% slfo%{a 5%;[ 3%]4][;‘;5%[ W’l& (1:2 ethyl acetate-hexane); HPLC purity

98'%_%0{%%] 221\1% ik éﬁ‘d A%)CU P3P thi @ﬂ%@b@@’&)& fbazob),

7. Wﬁﬁm Q) 44. BR%WL\@IQZE’ZI-DLN@& QRGS3.BY Bd)JGF13 .0

Hzp %ggé@l 9%12 %{ﬁ;‘fabg{gg?eglé %}?)Veeﬁt 189, 585328 118, 1.88-1.66

? o BACKGROUND OF THE
o R o po003) (1) TV ar o1~ (4

[ -{(21S, 3i?)-3-[(35)-3-(4-fluorophenyl) - 3-
hydr oxypr opyl ] - 4- oxo- 1- phenyl azeti di n-2-yl }

[0072] - hS1edp GxPRepmiatoly bf Z-bydme-R2-[(E)(phtoylintiAbm ety NpHeasl (B2)
been shown to be an inhibitor of_chol esterol
absorption. (See copending US i cation 10/986, 570,
whi ch is incorporated herexnnb eference.) [0003] ADG
is a menber of the fam |y lqof fazeti di none chol esterol
absorption inhibitors. | Di phenyl azeti di n-2-ones and
their utility for trearifny disorders of |ipid

4
R S T A e e
acetpritiile ¢B000an ki @H6 M é[l"orrthts)/soimfmwmcadded?elet}g@mnmb QlZﬁﬁ)sthL,
f. t h
8 4 ol Ao SAenar T b ¢ ot 3 b maniddediig one
poﬁfo%t 45 Bfid (éﬁmx%%elrﬁ Wil d%téb?ad%ﬁ%%/"*@) B afford a bright yellow

solution with copious white precipitate. Paraformaldehyde (345 g, 11.5 mol) was
added as a suspension in acetonitrile (300 mL) while the temperature of the solution
was 45 °C (an exotherm was detected to 78.6 °C). The temperature of the yellow-
orange slurry was maintained at 80 + 3 °C for 1.5 h while the by-product (methanol)
was distilled off (white precipitate was observed depositing in the distillation
apparatus and reflux condensers). A second portion of paraformaldehyde (100 g, 3.33
mol) was added as a suspension in acetonitrile (200 mL). The mixture was heated for
2 h and another portion of paraformaldehyde (107 g, 3.56 mol) was added as a
suspension in acetonitrile (200 mL). The mixture was stirred for 2.5 h at 80 + 4 °C.
After a total of 6 h and 6.4 equivalents total of paraformaldehyde had been added, the
mixture was quenched with cold 2.5 N aqueous hydrochloric acid (6000 mL, 15 mol)
added over 5 min. The mixture was stirred to room temperature for 60 min to afford a
biphasic solution with a dull yellow top layer and dark orange bottom layer. The

solution was diluted with 4:1 heptane-ethyl acetate (1000 mL), agitated and the layers
-45 - '



[0004] U.S. Patents Nos. 5,631, 365; 6,093, 812,
5,306,817 and 6, 627, 757, for exanple, disclose and
w@b@smepeocesses for the preparation of azeti dP@DNB2006/017706
derivatives related to ezetim be. [0005] The present
invention is directed toward a process for preparation
of ADG and sim | ar sacchari de-substituted
4- ( bi phenyl yl ) azeti di n-2-ones. SUMVARY OF THE
sep DMEMNT TEBla {06 laydiheapexemeret withve tiepian¢-ethgl setdto(2 x 1500

rocesses foy preparing. Al el ated conpounds of th
bk P reaig %ywq%rse\rrrhr%&% thesamePrHeR shwaten i 540 mt) and
bringl( PW‘mL %11 tﬁé‘&i ﬁ;sgéi/s wétk @bMbirfdd, y%agu f&dﬁ‘cﬁﬁiﬂt&ﬂ dried

group froman ox
oveesadign )%ulidttk yﬁltmdﬁ@mugh Cltﬁéutfz ydndetohesntiated ta aﬁfotcw-hydroxy-4-

brg o e Ry Bt doBr GO B, SR SRAE R dF AT Goctate-

hekﬁ{d%mgc PRYIHAGY Aopr tetrahydrof uranyl et her,
oxycycl ohiexyl ether, a met hoxybenzyl ether a

eryI et her and an ester and R5 is a sugar or a

|rst roc ect
gZShe}ﬁﬁ{ éLAQ g obe %%S dg r%g I;hsso vad 1 %Qrogan 2?1000
mE om@ﬁm% tHeofBicalidd] 1.5 M) &dwﬁ@frﬁxtﬁr&ws%e«a&e&e ns f°co Mniline
i odi ne rom ne, chlorine, toluenesulfonyl,

(15kmhand2unoly s added to affﬁrdmb@giﬁtoh@nge solutiomgnd theimiprtuge was

f f | || wh R
le%% R Rt 4 Rt el ataturs G St v aelsp e 7 P mine
li2dickr6tn sdfatibRY etRehixbRE Wad strréd ma&ﬁrteﬁpérhﬁge for 12 h.

0008] I nversely, one nmay react a conpound of fornula
Thesrysials iereafiteap dansfeaed athrsapsoparo(®00 mL), washed with

isopropanol (500 mL), air dried under a heavy stream of dry nitrogen gas and vacuum
dried to constant weight to afford 5-bromo-2-[(E)-(phenylimino)methyl]phenol (B2)
(347.4 g, 44% yield over two steps) as a bright yellow crystalline solid; m.p. 129.1 +
0.1 °C; Rr 0.65 (1:4 ethyl acetate-hexane); NMR purity >99 A%; '"H NMR (300 MHz,
CDCls) 6 8.59 (s, 1H), 7.47-7.40 (m, 2H), 7.33-7.22 (m, 5H), 7.08(dd, /= 8.2, 1.8 Hz,
1H), 1.57 (br s, 1H) ppm.

[0074] Step 4. Preparation of N-{(1E)-[2-(benzyloxy)-4-bromophenyljmethylene} -
N-phenylamine (B3)
70
jega

5-Bromo-2-[(E)-(phenylimino)methyl]phenol (B2) (310.9 g, 1.13 mol) was dissolved
in anhydrous N,N-dimethylformamide (1100 mL, 1.0 M). Solid potassium carbonate
(186.7 g, 1.35 mol) was added followed benzyl bromide (147.1 mL, 211.5 g, 1.24

Br
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[0009] In a second process aspect, the invention

relates to a process for preparing a conpound of
wa@aeoogatoee® 11 11 in which ProtA-O is a prot ece€TysS2006/017706

group for a phenol chosen froman oxynethyl ether, an

allyl ether, a tertiary al kyl ether, a benzyl ether

and a silyl ether. The process conprises cyclizing a

compound of forrmula IVa | Va wherein R6 i s phenyl or

méIpRasyriagsl BioteBotida wassstitreR 188 @Giitré@EnFoOU B ot eJon@temperature
benzylic al cohol chosen from an oxynethyl ether

and querchgd oy ety (2089 L (raepiesmar axrigtectadiont0 °C). A yellow
e e T e m SR s PgEb PR L S o it The

soR$iBAGas fllfdfed MdeitinsRired QlitAtvder (B0@n{I) G895 dried under a heavy
preparing a conpound of structure IVz IVz wherein Qis

strgarg off deyf nifrggen gaffpr 1 Tmin.chrudg solidwes figpglvedindpepsepanol

sk nal ant j.oner f [ nyl. gl I i
G AN AT UGTR s ot RS BBl S8 LB B o
affdkd b BREE dAR el Isaluti6R Mhedh. wakR o RHALLF t6 edRl ted@ferature.

reacting a con(gound of formula V.V with a conmpound of
P

ThegriprtHre Wap strp@atrepuy trnperrgis o 19 he ddsrysiglaviere klfged,
R85 BB AL S AL SO R0y 0%,
ail’]i cﬁﬁdtqnggrhﬁlé@w;sﬁile?mfof gif}{)niitrb gengds En];d fvsagmnc él];iﬁf to constant
.ornal de e 0 we 2) Schj ti by.
weighide affgr&;%{iﬁl%h[?a em%@yya%-@remga %ilxlln?qssﬁsrlmoé ?ﬁmbg n}éﬂl%me
i ng o 1.0 PL Qb g : o~
B S ot R i ARl WL B, pipestRcny
0.5Y @RAEthilacRtEOHBRMEY] NNIR fpariatbgo Xbi; 'HQOMR (390 Mz, CDCls) &
8.87 (s, 1H), 8.06 (d, J = 8.2 Hz, 1H), 7.43-7.33 (m, 7H), 7.28-7.17 (m, 5H), 5.14 (s,

2H) ppm.

[0075] Step 5. Preparation of (45)-3-[(2R,5S)-2-{(S)-anilino[2-(benzyloxy)-4-
bromophenylmethyl}-5-(4-fluorophenyl)-5-hydroxypentanoyl]-4-benzyl-1,3-

oxazolidin-2-one (D1).

A 5-L three-necked flask was charged with (4S5)-4-benzyl-3-[(5S5)-5-(4-fluorophenyl)-
5-hydroxypentanoyl]-1,3-oxazolidin-2-one (203.2 g, 0.547 mol) followed by addition
of anhydrous dichloromethane (550 mL, 1.0 M) and N-ethyldiisopropylamine (200
ml, 148.4 g, 1.148 mol) via funnel. The reaction was cooled to —15 °C and
trimethylchlorosilane (73.0 mL, 62.5 g, 0.575 mol) was added via cannula over 10
min (an exotherm was detected to —8 °C). The reaction was stirred for 1 h between —

25°C and —15°C. Titanium tetrachloride (63.0 mL, 109.0 g, 0.575 mol) was added
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(1) treating a protected sugar |actone of
formul awherein ProtD la, ProtDib, ProtDIc and ProtD

wo eooanz2oer i alcyl silyl groups, with a Gignard PERYS006/017706
of forrmula followed by nethanol and an acid to provide
a conpound of formula XilI: (2) treating XIII with an
excess of an acetylating reagent chosen from acetic
anhydri de, acetyl chloride, and pentafl uorophenyl

dréiRhEa Al APHRDEISARE 95 afin B Hes8 aaRep A% Julpld 38atien (an
I'n the presence of a platinumcatalyst to provide Xl V:

ex¢tBprm eas detagekto14 1C). Theintiatwee wasistarddeani—20 act W fay 40 min,
copled ineso il A - rlemir eamephen P BratIc. O
ph%glln)%}am{ 3&%‘5].2 g&u SR AL d]e(tl HFdleﬁlefo%géﬁ&leslé B, 2.0 M)

enti on pr e an ‘overal I process preepari ng
drépvize s{awlywid :mddﬂRin funnél eved2. RA. |”J§16I¥¢éatlomtemperature was

gl uconol act one, 0015 In a. product  aspect
PR PSR I ST B3 i B RTT RS LAor o ierel

3.4, ditpdtieayishPradiitn BF béial Seenayk1os e S QTR Gver 15

eiln so orm a greater than 95% pure.
mih(hkatackion s anct wioAuitai@siiettcent K33 @ urdt-3 DTC) and
relates to conpounds of fornula wherein X is chosen

diledrvittoertlé €10 )olrﬁ"/h aquesns d-iapfaric aeid selnden (329QynL) (an

PR o B2 A SLETTIERHL D28 v
VB 08100 LA R Y D v

Sewmtz@y IF)le otganig|layes vgas veashedyvit éO%rﬁ@tlmAl brigggplaiden 000

b R TFRO P T Lpe b Ll ekt o RERAE L TR i 11
et @t ddite-hBp1ahOR x E’sow EEL) and tHroothiBthedroeg i ©lagetsiwige

groups for _a sugar chosen i ndependently from benz¥
COQPQI%ate@éO @ffoqdmggcqﬂq d[edﬂvg;) remg@ei,qmd(@pgaus g@@@\mpr ate. The

e e
sofié was nashddrvoith H4adichlofomedfnedicpiphe (Fox SELMIgndhRTilirate was
toget her form

copqanirird apd ihe r@%éflﬁ e portet s disHliygropigne (S00RE) Biffoaded
onto silica gel (700 mL). The mixture was purified by pad filtration (300 mL silica
gel, dichloromethane (300 mL) and 15% ethyl acetate-dichloromethane (4000 mL)) to
afford (4S5)-3-[(2R,55)-2- {(S)-anilino[2-(benzyloxy)-4-bromophenylJmethyl} -5-(4-
fluorophenyl)-5-hydroxypentanoyl]-4-benzyl-1,3-oxazolidin-2-one (D1) as a viscous,
dark yellow, oil, which was used as-is in Step 4. "H NMR (300 MHz, CDCl3) § 7.50
(dd, J= 8.2, 1.5 Hz, 2H), 7.39-7.30 (m, 3H), 7.26-6.98 (m, 12H), 6.94 (t, /= 8.6 Hz,
2H), 6.62 (t, J= 7.3 Hz, 1H), 6.52 (d, J= 8.6 Hz, 2H), 5.13 (s, 2H), 5.06 (d, J= 6.5
Hz, 1H), 4.73 (dd, J = 13.8, 6.7 Hz, 1H), 4.64-4.57 (m, 1H), 4.49 (dd, J=7.3,5.2 Hz,
1H), 4.12-4.04 (m, 2H), 3.01 (dd, /= 13.4, 3.0 Hz, 1H), 2.39 (dd, J=13.4, 9.5 Hz,
1H), 1.84-1.51 (m, 6H) ppm.

[0076] Step 6. Preparation of (3R,45)-4-[2-(benzyloxy)-4-bromophenyl]-3-[(35)-3-

(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (D2).
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0018]
Throughout this application, various references are
we@adoed220The di scl osures of each of these publ iPEr/Us286/017706
in their entireties are hereby incorporated by
reference as if witten herein.Definitions [0019] In
this specification the terns and substituents are
defi ned when introduced and retain their definitions
t hroughout. The structural depictions of species and
genera of the invention are nunbered to assist the
reader. |In general, unds that share a common core
share a conmon Roman raI(§e5|gnat|on The Roman
nunmeral w thout furth yiension general ly represents
the "parent" gequ { breadth; a letter
ext ensi on i ndi &S a genus in mhich at | east one
substituent hags g/no | i ) an italicized i
i ndi cates a subgenus peci es/ha g amore limted
chirality than itsgparent genl®, subgenus or species.
[ 0020] Al kyl is intended to include |inear, branched,
or cyclic hydrocarbon structures and conbi nati ons
A 3 haheeinec¥ieask Gfas Rhigedinth el putea®SH3- [(zzesma-m)
refers to al kyl of 20 or_fewer carbons al kyl
anifiap - denzylan Ry bigmeppenydmethyl}-5-4; WIO@Ie&MﬁE% car bon

by @R Ppentd3IRA 59T L sUBLOIREH or(0.485 rlchP iRy

oﬁropy s~ an and t

butyll h%thyl?l’eﬂlfeﬁ(lﬂed nﬂl K)ﬂ I\/Bmdda\f @wla&nmeglytau]gkacahamlddw%é mL
of C 2o00r bel ow (e.

1.038, m@lﬁee Qﬁ(jﬂorg@gnetmlgﬂar@)_was ggicged éilg m1§t_;tt7e Was st1rr%@ 55°C

for%?? g 1a Adg! o}rlll%tg Sflsﬁgpa%&%mﬁe @b(‘f él’L, 2%%'&%1?1 g&g fdded
folbawdaty @E:«Qﬂ@‘hc Exengl of settibutyyarhmahiky ﬂlgjrhi@[jsih}'fdr@iel[déZ g

N T T
re@gn Gcréi 8@&%@0%%%em@am@for@ }pandQﬂaeﬁehe@lﬁth &hdial hfic acid

i ncl udes al k
(1.0ya1.0R0 l@llnol)alﬂqulws af thy sity], praneyﬂmmrdumﬁ@pmpl@hgd with

i&gqgg%;@)}] iﬂnc a&@ré Eg(f %?3 gﬁ%clﬁg&?%ﬁieﬁ gi/c}yywse{% avoid an

exBﬁl@H}é 'S ﬁ‘%ﬁbﬁﬂﬁ of 16 BI-blsRiREthPGilylaRstanide with a’:llueous acid can
resi o or mul ae: [ 0022 koxy or al koxy

bemredotive). t'HlegqrrghpgeltpﬁN b_1;ph@s10 gixtyre was sgirreq fof 1.8 hemlggql, into a
R R s DO B4Rl RO 082 00

mL), agitated, the layers were separated and the organic layer was washed with 5-

25% aqueous sodium bisulfite, water (500 mL) and brine (500 mL). The two aqueous
layers were back-extracted sequentially with one portion of 1:1 ethyl acetate-heptane
(1000 mL) and the combined organic layers were concentrated. The residue was
diluted with 1:1 heptane-dichloromethane (1000 mL), made into a slurry with silica
gel (1000 mL) and purified by pad filtration (2000 mL silica gel, 10% (8000 mL),
20% (8000 mL), 30% (6000 mL) and 40% (4000 mL) ethyl acetate-hexane) to afford
(3R,48)-4-[2-(benzyloxy)-4-bromophenyl]-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-1-phenylazetidin-2-one (D2) (251.2 g, 82%) as a pale dull yellow

foam; HPLC purity 89 A%; NMR purity 85 A%. A portion of the residue (124.2 g)
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parent structure through an oxygen. Exanples include
nmet hoxy, ethoxy, propoxy, isopropoxy, cyclopropyl oxy,
weywbotmyl oxy and the |ike. Lower-al koxy ref ePGI/US2006/017706
groups containing one to six carbons. [0023] Oxaal kyl
refers to al kyl residues in which one or nore carbons
(and their associ ated hydrogens) have been repl aced by
oxygen. Exanpl es include nethoxypropoxy,
wad plrified bl @xaeeRtion fidnt Wermh BkewatéhmetiRno) (G@aaﬂlgyﬂ 0 InSL/g,
intended as it is understood in the art

th@mthahmld)n dhe erystabsverg il tswéswaﬂ@éwﬂbﬁwlg@% wglpr-méthanol

(Z@P i &q%%ﬁ%ﬁ? (AFE%E(% t er es ?fltéﬁ? %231 gg 48)-4-[2-
(bé[fzb/R)iQ?e)l]brgﬂnoghenlyI] 3—&8@}5(4—tﬂuomprhgim)§3—hlydmmgp@yt]ﬂe
xygen is_bonded via a_sij to its a
pha@sﬁ%@u(ifrb%wmﬁ QD& Rér HAR ésl%co‘@mg@ssﬁ e m}lﬂﬁ%&?ﬁwreand
coﬁ‘%@@ﬁ E%ﬁﬁi’é stotir &Xﬂenﬁl? 84 HuAs cfﬁta‘fﬁﬂe%e@l@@ Rp. 118 0.5 -
ons ave been replaced by sul fur or nitrogen,
°Ct By pSQt(il \2edtiyyl aﬁmmmema)nﬁpm@uatmwm DOGR hppkitsarD%; 'H

thylth P fers 1 d
Nﬁ@émﬁ%"éﬁéﬁh@wm%,gﬂ%t {867 S G DB T o 40

f,a R H Bt f
as ave ten repla onds.
7@91‘0?2 Eﬁp;%"% fra %ﬁ{% 510@&:@5 ?@'O LYapls.o1 @,
J=|€)20|4)H)i 16D P S THAE2 (nnalklypteomrooqmrrpl),ea 25 yd&; gr-08.8, 1H), 1.97-
thritol, sorpi itol, mannitol and inosito
174 é@é\ﬂ)gm%dpc] esl%ée@&;ﬁ»|qthYQé?réﬁfﬁ}ly be of the

enpi ri cal fornula and cyclic polyol residues wll
generally be of the fornula -CyH2y-1Cy. Those in which

and, 6.,ar r rre lic | vol I
07T Aeraeh Sl wghiS M e R e Rl o BRSSF 1R --
ﬂdo?ép?feﬁ 1?13 ¥ ReBHrefyl Ll -pRenydazetidinR-ofle (D2)and 8 car bon

atons of a stralght branched, cyclic configuration,
saturated, unsaturated and aromatic and comnbi nati ons
t her eq attached to the parent structure through a
car bo unctionality. One or nore carbons in the
acyl re @y be replaced by nitrogen, oxygen or

sul f orfg as the point of attachnent to the
paent pHs at the carbonyl. Exanples include
nmyl/~efelf , I sobutyryl,

penzyloxycarbonyl and the
% to groups containing one to

car bons.

Si X

[0078] Step 1A. Preparation of (4S5)-4-phenyl-3-[5-(4-fluorophenyl)-5-
oxopentanoyl]-1,3-oxazolidin-2-one (Al R’=phenyl)
o O 0O

5-(4-Fluorophenyl)-5-oxopentanoic acid (21.02 g, 100.0 mmol) and 4 dimethylamino-
pyridine (16.25 g, 133.0 mmol) were dissolved in N,N-dimethylformamide (100 mL,

-50 -



[0026] Aryl and heteroaryl refer to aromatic or

heteroaromatic rings, respectively, as substituents.
wledoenzeaey| contains one, two or three heter oaPONES2006/017706

selected fromO N, or S. Both refer to nonocyclic 5-

or 6-nenbered aromatic or heteroaromatic rings,

bicyclic 9- or 10-nenbered aromatic or heteroaromatic

rlngs and tricyclic 13- or 14-menbered aronatic or

R duSpdhded in $blutbon. Ihe rédctioh2vas
aﬁgﬁﬁﬁgﬁ§9%§§2ﬂ9§§$bg§ﬁ§T};Pr,iggl,h%|53e e

codlehivene (ma/mtdra:laﬁﬁ,ea,ndu tnnnaﬂnerlacctert eldpride (149 mlmi:(g% g,

d th 1 t
155 by oo oo S B PSSR OB et
ad%lﬁgr? {V%S q‘ﬂ%ﬁq{f BrdeP ?J‘l?é%ﬁ YEAERR @ratdr@ 'atacZIOé edow BLICRNA heavy

enzim azo qul nol 1 ne, | soqul nol i ne, C]UI noxal i ne,
whig pratipiiatewapformed ned tlteemaz@w@s alﬁmwmiioazzmreto 1POO27]

e AL e P
ox z%%ﬁlm%ﬁﬁ]@z guf(ﬁﬁb AlntoY) and-SimetiIEh@epiidine (12.22 g,

et erocy refer to al kyl, aryl, cycloal kyl, or
100 étrmnob _\Joottyas sofids tsi afqufb atellowi celerad %lﬁm@qnn Télﬁé?ﬁctlon was

SRR S CRLSER Wy 05 980 Bk ks pDEOES

Hﬂ[c'; OTB{efT?ﬂ@ BV %olof‘earshgpéﬁﬁbﬁ @aé pbwed b Wavtaqm@mas whlle

nocar bonyl ), cyano, carbonyl, nitro,
stmiﬂgwlgmomiy agld abcbdyigathv: moxturedn @ameobnreq by tfﬁnéfeffed With water

a@s’ﬁ'&i ‘gﬁt&r eéf%’&ﬁﬁe Coﬁﬁé% gg{yl enzy 8 )% Ss Ohg{rbﬁqwth an off-white

préb%lﬁa'i@ aryd Q¥poundQRRlfilERE, krgisfertddaltigeater (Bans mL), washed

['uorine, chlorine, brom ne or jodine. 030] .Th term
wﬂlswgtar (50 s Lhsedyair dried for 45 o aiprsien off Wg‘étf’ ﬂ%ﬂéﬁ °$

ot g iy e SR A1 B RoBlop S Clg 0L E%étég"ﬂ.ew
tho@btical Viel® by drpEss Rseanefloatdaliydragodd anorgbloivsedored seldon.
or two saccharose glr oups. The rmnosacc@lfll de iu%aéf s
Thegplusion veas|cegled;stsily t%{?@&} STPSFAREE AR BS B S SCEh R e BT
adﬁéci APl ﬁ&ﬁls%%géﬁsto ;95@) ‘Pa&e tfige ﬁﬁ&&‘e%s%brdd% aRlicphytel sath

I C OX may be conbined in acetal or
anki%tlﬁbd farlis. Thherystlsavere ﬁgemd;ummén@duﬂth 90161 agppropanol (2 x

O SOSR  Bs FLE YR T R b
colDEIRSAGEHAb a¢©5d 14) Aphesl 1] het-aaaspEaryeds- oxopentanoyl] -1,3-
oxazolidin-2-one (30.46 g, 85.7 % yield) as a white crystalline solid; m.p. 91.0 °C;

R, 0.40 (1:2 ethyl acetate-hexane); HPLC Ry 7.02 min; HPLC purity 94 %. 'H NMR
(300 MHz, CDCls) § 7.93 (dd, J=5.4, 9.0 Hz, 2H), 7.28-7.42 (m, 5H), 7.10 (dd, J=
8.5,9.0 Hz, 2H), 5.43 (dd, J=3.7, 8.7 Hz, 1H), 4.70 (t, /= 8.9 Hz, 1H), 4.28 (dd, /=
3.7, 8.7 Hz, 1H), 3.05 (dt, J=1.2, 7.3 Hz, 2H), 2.97 (t, /= 7.3, 2H), 2.05 (p, J=7.3
Hz, 2H), ppm.

[0079] Step 2A. Preparation of (45)-4-phenyl-3-[(55)-5-(4-fluorophenyl)-5-
hydroxypentanoyl]-1,3-oxazolidin-2-one (A2 RS = phenyl)
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within the term"sugars” as intended in this
application, are arabinose, ribose, xylose, ribul ose,
wogdoahzee) deoxyri bose, gal actose, glucose, naEPCDELS2006/017706
fructose, sorbose, tagatose, racose, quinovose,
rhacimose, manno- hept ul ose and sedohept ul ose. Anong the
di sacchari des are sucrose, |actose, maltose, and
cel | obi ose. Unl ess specifically nodified, the genera
term"sugar" refergQto %othy@}ngars and L-sugars. The
sugar may al so be gﬂo : Z gar may be attached
t hrough oxygen (a§3|nNUS pat ent

conpounds are al so enconﬁassed by the invention. The

reduced sugars (e.g. glucitol), which could be classed
(48)-4PRenyd - pgd4yﬂ>lhdrop1[en§19 $Ugﬁfeﬁtanay1§e 13- ezklidive-ase (A1 R® =

alditols. Alditols are polyo]s having the era
Phegy (23438300 @ne@mﬁ dispied inshichieroipethaps 35621 Qmls 9§ M).

T 85 ey 2L, RO 50U o

wigntl.0"Na(R}- E@lﬁeihiyl—f Bl-rd(i;iheﬁyﬂaéttahy@ﬁ mpyjfrslo{ hﬁ@ﬂ{gtﬁl)ﬁ}‘oxﬁiﬁl’b&ole
appl i catl on. Such term nol ogy is.well  understood %{1@1)(
t

in flpensr{é-OgpLsk ) mmpl), foHgwsd Py émw%e addidipn; of bopaneyy
sufffdeRoRip S0t C6126 QV X ﬁnﬁ(ﬁ UeRd & fitidd SR WEM Mt ind

serles 0 eagents m-t hat con ext, a protecting group
ord@fte keept the enysedatpret 128 °Cs Ths echction teagierautewstrhan@idetdy
duri ng a_process step in which it would otherw se

bepwesnt-> apdit8 TG wiky stirringtos 8i by The reasties wag gpenched fy slow
RS HARBL 4P B VG4 AR 5% Bl bBbeS] G2

mE Um0 enall) dnd. 1.0 M aqiessny allfiei acide@s OtreL! 4OmindEespatively,
after the conpletion of the reaction qQr reactions in

W%wewam@oha&cFh%ﬁ%ﬂlmab%wwhpweéwefi@n Trusactigiefas
stirfed YEibo M t%InprI%h AGENUSrek SHFRE G {10'0 er@ ra'tﬁrF ISr %d“mﬁﬁ‘ ®he
e 1 pe I Na

processes o nventi on, rson o
mixkirk lvas pouree aeb laysegaratosy fmnelhthse)rynmkayert\hm sepﬂnatend dnd the

suit bIe as r ot ro " |.t ahl r s far
aas Tty pos e Bieted ith Qe BOR Rt b il E R BRESTEHI Fer
wis Wistle @it hem sy n{L§9aﬁd %nﬁe (125GhEr tTﬁéea&%&iéﬂﬁyérE‘ were

Organic Synthesis by'T Greene and P.G MWts, 2nd

baBkisd: éxtracted ohth the B@pnaom, layzwT¥o cembined dyganic layers were
dried over sodium sulfate, filtered through Celite®, and concentrated to afford 31.9 g

of a clear viscous film as crude product. This film was dissolved in 60 ml toluene at
50 °C, cooled to room temperature, and crystallized over 12 h at -15 °C. The white
crystalline solid was filtered, transferred and washed with cold toluene (100 mL), air
dried and vacuum dried to afford 24.45 g of a white solid. NMR analysis indicated
the product to contain 6% toluene. The solid was again dissolved in toluene (50 mL).
at 50 °C and hexane (50 mL) was added. The solution was cooled to room
temperature with stirring and then stirred in an ice bath for 1 h. The white solid was
filtered, transferred and washed with hexane (200 mL), air dried and vacuum dried to
constant weight to afford (4S5)-4-phenyl-3-[(55)-5-(4-fluorophenyl)-5-
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[0033] In processes of the invention, one nay

contenplate, for exanple, for the protection of the
whyasoxpkE on the sugar, acetic anhydride, acekgi/us2006/017706

chl ori de or pentafl uorophenyl acetate in the presence

of a base and acetylim dazole in the presence of a

pl ati num catal yst. The acetyl nmay be cl eaved at the

appropriate stage with base (e.g. potassium carbonate

h dﬂaxgp&ﬁml]npmﬁwldngm@ne dings g0 79%@@1&) as b ivihiesystalline
hydroxi de i n aqueous nethanol, trieth % amne in

solidstthand?.7 *EeRhAABI(2:3 ctaertaip-hewine) IHBEE SRyi .00 wjis iYL

o S8 2P Rt L e Ll s [ s T idar s v

ZHEOS 40V & 91 3.8 212t DE), AR GU0AR. SAHE qu)' 4559(46663(m Fi'IQt A27

ProtB) one nay’ cofitenplate, for exanple, benzyl
(dtied g, 9TIHaz BEDAN3 (dhy/ bé. luh@iia Ut 8- 130 @uHEDitpm.ed
(e.g. p-nethoxybenzyl, dinmethoxybenzyl,
trini et hoxybenzyl, nitrobenzyl halobenzyl and the

[0d80F€)Step @(ABﬁ}epmﬁoaBbeEJ[@LBe{mld@A Efochbhen'EIfl)rpHEiayﬁtﬂﬂno-

Ms represent nethyl, ethyl

mqthyli-ﬁdértb%m-nhw@uﬁ%xwdrwcy—pp@ﬂau@ﬂﬁéwmmﬂrowmhdln-2 -one

sul fonyl respectively. A conprehensive |ist of
(Dgﬁégg@f'ati ons utilized by organic chemsts (i.e

persons of ordinary skill the art) appears in the
first issue of each volu the Journal of Organic
Chemi stry. The Iist,(;"ch [ ically presented in a
table entitled "Stan lh st yof OAbbr evi ations” is
S enEé As underst ood by one
skllledlnthe ar 11s
"i sopropyl al co

"Osopr opanol "
"are equivalent
and represented™s £3-0. [0035]
The graphic repres e , ambi scal em ¢
and scalem c or enatitionerically pure conpounds used
herein are taken from Maehr Chem Ed. 62, 114-120

Hah o SsHDr G AR O am o r A peal e L R L gane
(A§Pﬂe1§§l§1gi 4 %,25:8. bd®SwAT Wi oM @ i hARMRYER d1é1{101%ﬁ¥ethane

er eoc i‘cation which tHe bond it
(10Gmle eV amd)cdodlecgtenéf af e N-atbyliddsepnap yharoioe 62 bH Im:L | liorieg,

123 g aes oieh Ao e ey SO Pleerdsitn QA EE, 633 e
62%@@1}3 Uil r@@cﬁloﬁ Rehsd0HbE A h Q{cpﬂﬁ@ Rerhh38r AR BOMBintained

enanti‘omerically pure conpounds of indetermn nate
betxsnl-26 and AOFICY UF tahiunm tetrﬁb]nlendd: 9 miLprilil .8 gXb2.99nmol) was

i.nt ended, to enconpass h of t ure enantioners of
adgeg,drop-wise over 20 nqi% to afi or a deep regcﬁs purple sofution” The

temperature was kept between -30 and -35 °C and stirring was continued for 45 min.
The mixture was then cooled to -45 °C and a solution of N-{(1E)-[2-(benzyloxy)-4-
bromophenyl]methylene}-N-phenylamine (B3) (37.3 g, 101.8 mmol) in
dichloromethane (100 mL, 1.0 M) was added drop-wise over 30 min. The reaction
temperature was maintained between -40 °C and -45 °C during addition. The mixture
was stirred for 1.5 h between -40°C and -45°C. An aliquot was removed for analysis
by TLC and HPLC. The reaction was quenched by slow addition of glacial acetic acid
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pair: XI Means either pure 3R 4S: orpure 3S, 4R
whereasrefers to a racemc m xture of R5S and S5R,

WO 2@6/120a%0 ng a trans rel ative configuration onP€TESives/an7706
| actamring. [0036] The term "enantioneric excess" is
well known in the art and is defined for a resolution
of ab into a + b as The term"enantioneric excess" is
related to the older term"optical purity” in that

(133¢ML qmen FEABW BoDfoveN E0 ﬁ@momémwmmﬂ apco\r@twec’@f
ee wi'll b& a nunmber fromO to 100, zero be raceni c

15%1@qu1:0@s Wetarigripanié solsmcmgﬂ%o@rmh,t Jeohrer 2400 b uRzE reaction
which in the, pa |1l ed 98% optical l

mifiee e Waeh S "ot sy el sTeLl wE s o oo Y

telﬂé] Qﬁlré"ﬁ'féiistartazi‘lc%%@ ﬁ@ltfo%f\i/a%%ﬁlpqaé‘d PTESRINGEreQfasiHeaht

e enantioner and 5% of the other in the nmaterial in
roqégnpaaturd 063 He mml 6, diletdd wﬂnpb@mglmnmrchmh é2OQ)mﬁvDumured

intp gt RS 1 SR Skt Py R Sfi R pshea
wit@lute BAné sdlu@dr(ot R eREREER) REY nd9| #ieh ®Einé (10D thiLp Mthe
(C1-C6) alkyl, orR, 10 and R11 t oget her forma 5-6

aqweaB &aved wiep Fryextmciedrsaarentially with el eyl aC@%r QKB (URE
15 00t Rt athd s SR S et o

affeRDSEN gfdfcamo&-l&fgalragemco@dn ang coedelasguct Rih@ d&sdlv&i;h

t oget her forma 5-6 nenbered ring, for exanple: In
mqﬁhamh(% Oen%%@ndﬁmeé at &% °Csfon{bofesreaniingslury qutfél;qrweto

aff%réj a \RV]’ute scr)]ld d &7]7 gt),os%spenged in methanol (150 mL) at 55 °C, cooled in an
ice-bath with stirring for 30 min to afford a white solid, filtered, transferred and
washed with cold methanol (150 mL), air-dried and high-vacuum dried to afford 3-[2-
[(2-Benzyloxy-4-bromo-phenyl)-phenylaminomethyl]-5-(4-fluoro-phenyl)-5-
hydroxy-pentanoyl]-4-phenyl-oxazolidin-2-one D1phenyl (22.1 g, 51 % yield) as a
white powder; R 0.32 (1:1 ethyl acetate-Hexane); HPLC Ry 10.24 min; HPLC purity
> 99 %; 'H NMR (300 MHz, CDCls) & 7.51 (dd, J=1.6, 8.3 Hz, 2H), 6.67-7.40 (m,
17H), 6.59 (tt, J=1.0, 7.4 Hz, 1H), 6.39 (dd, J= 1.1, 8.6 Hz, 2H), 5.31-5.42 (m. 2H),
5.04-5.25 (m, 2H), 4.92 (dd, J=6.0, 9.5 Hz, 1H), 4.80 (dd, /= 6.9, 13.3 Hz, 1H),
4.66 (t, J= 8.6 Hz, 1H), 4.45-4.54 (m, 1H), 4.13 (dd, /=3.5, 8.8 Hz, 1H), 1.89 (d, /=
3.4 Hz, 2H), 1.58-1.84 (m, 3H) ppm.

[0081] Step 6A. Preparation of (3R,45)-4-[2-(benzyloxy)-4-bromophenyl]-3-[(35)-
3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one (D2).
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form a di oxaborole. The process for ADG is an exanple

of such an enbodi nent. [0039] ProtA-O is a protecting
w@e@ap2oer a phenol chosen from protecting gr oREEURIV06/017706

G eene and Wits, Chapter 3, that do not require

removal wth strong acid or base. Exanpl es of such

groups include oxynethyl ethers [e.g. MOM and 2-

(trimethylsilyl)ethoxynethyl (SEM], allyl ethers

A 160 @l fdskybas ehh@ed &IMI ﬂfmﬁzmphaﬁbw 4e5rb@blpheh@ht i ary
al kyl . ethers butyl ether], benzyl ethers [e.qg.

ph e@ﬂmmépﬁfbwl]aﬁq%g ﬂwm@aenﬂkﬁéymwwtaa@ﬂ Viaphepyk

oxIéIﬁ)\I gygz %ﬂ@gbh@ﬂéd t 1313 s%t, p or}ﬂﬁegut : @sﬂ%@%n}et% ;
eth‘er b mLdo.gdn ww@ﬁbjsmtﬁﬁﬂyﬂ@l]ylﬁﬁemrﬂde(l DsnH@&.0®@muoeo]) was

s i sPBPR meReQee v B RHR i, A Heating bath

wad %iﬁ@\%‘élscﬁlﬂ)ﬁ éa@al?ﬁ@érﬁ@ﬁnt I)I’f%tﬁbﬁg:gfﬁﬁﬁﬁorﬁﬁﬂ fuldridB 8§ &rate (.050 g,
cases, ProtB-O HO-. When a protecting group is

0. ?zﬂ)efngdeaSI added tcc:ltﬁﬁué i3 cbloo whangetiesan Wigrlgssdg psleiyellgweene

Gt PR B sl REER B0 5 A MR el e

somﬁymb vlirred fgbomaer Eér&ﬁf‘e’ﬂi QP YI Aglretion was then cooled on
t et r ahydr of ur nethoxycyclohexyl et her,

ioq A aRga acad (91 i B2D rmels Wab oend. Aaflcoguidyy 168,
aqgarfogé }ﬁg‘gl%ghlBﬁQ 20! (kglla PP hlcrRpad B a%g)%lsgfto Svoid

dclssed a ove ugar enconpasses
exathyrnt Gteboiny dmameoﬁthﬁw O-iﬂﬂnméﬂglsﬁylmbethn@d@&ﬁh bqueroee acid

duced | d I
ca@Ié’Eqa?e?? Hie B lom B ARe R eBeU ERE BN 1 BapbEy T

I
- AEADERPYB Y11 By RBRASGR EB) oR9AE  i
agtta'tcdm]nd'ﬂjubfsns Iwyelr$ sepachtatand thsbigasic(layeg waawﬂs]ydaq with 8@%2)50

m].?cﬁlna é)%lglg 2?(? Blf.fr;);) II‘IhIﬁ.g\?ﬁl:] gge.ﬂggm ﬁm nl%éeéﬁgae?( extracted sequentially

with' thafo! SaERiManesyl {cenw- heM@@}l 36 &LQ%H%@combmed organic
enbodi nents, ProtA-O is chosen from nmet hoxymnet hyl

layststieere drisd oyer sodivan sulfate @@rppppenétamirto affopd BOOg yedlow oil.

f I d I d
Tof BRRERL AP SRR ot bR ot Sl BHe eradient
1:600uUDtb adoRLE3 R, M) PRR- (v'eege@gs Mromopha@n]usme&sga (4-
pal | adi um salt and a base, for_ exanp

ﬂupmbﬂeﬂbﬁﬁwég%wpmmrl-Pheinw{zm%m p- qmd%ibm O 2,100 &h)2s Arvchite
soltAAKPLYSoSR HENR, RI= 83030 K Hekad Pl 1 SWADVESEPS: 542.4
m/z); "H NMR (300 MHz, CDCly) § 7.41 (br s, 5H), 7.28-7.22 (m, 4H), 7.19-7.15 (m,
3H), 7.08-7.02 (m, 3H), 6.96 (t, J=8.7 Hz, 2H), 5.10 (dd, J = 15.2, 11.2 Hz, 2H),
5.01 (d, J=2.4 Hz, 1H), 4.57-4.52 (m, 1H), 3.06-3.00 (m, 1H), 2.25 (d, J= 3.8, 1H),
1.97-1.74 (m, 4H) ppm; [oc]D23 -12.3° (¢ 6.5, ethyl acetate).

[0082] An alternative procedure used to crystallize D2 was as follows:

The diastereomer ratio of D1 starting material was 79:21 [trans(total):cis(total)]. The
crude D2 after work-up of the cyclization reaction, which totaled 135 g (Theory: 117

g of D2 diastereomers plus up to 37 g of cleaved benzyloxazolidinone) was heated in

methanol (700 mL) to 65° C. Water (90 mL) was added dropwise to the stirred
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carbonate. In one enbodinment, PJis hydrogen; R2 is

fluorine; Xis bromne; ProtA-Gs benzyl ether; and
woe@bB22020 i s HO- . [ 0044] Pal |l adi um cat al yst s i PCT/US®06/017706

pal | adi um acetate, palladiumchloride, palladi um

brom de, pall adi um acetyl acet onat e,

bi s(tri-o-tolyl)phosphi ne palladi um di chl ori de,

bi s(tri phenyl phosphi ne) pal | adi um di chl ori de,
sohﬁbh?(bgélgﬂl mirmml dnﬂemmmiisite;w)m@il | dgﬁszl bum(]{c)j% B’E&E‘Doﬁas oh ]E’nb} xévere

tris(dibenzylidene-acetone)pal | adi um a) 3Pd2] an
adgdediodthe 80luten pchwas é‘?‘&ﬁfgﬁlo oA Grdgl ab%‘)?paﬂemght, thea

: IO

G TEOIEET, Rrt bhpclf Ber fonp RIS o2 LHRLA-LNL AR D,
theti Wwashed wifhe cé-esld masgthanol/water (89:11) and dried under vacuum to give an

= Dbi | - 0-tal yl phosphi no)ferrocen DTPF); 4,1 -
ofbitarIHET SO NioH SPRBeRst Eopps dsieied by HENMR. The
solid Was heditd 1! JRESRAIMR e PRIBHLAN ] %o?)‘épyfl SIcbR&IGME ;charcoal
[ 2' - (di phenyl phosphi no) [ |, r-bi napht hal en]-2-yl ] di pheny
wasiddeds i Irrssobitiotterya8) MRy anslccope@itrabridgtp diryness to give 43.9 g of

r.- tol.yl rhosphi nQ) -1 ,.r-bi,na vl. (tol - P d
i iy TGt M B AT T thdoartind HIcoRS) (38hL) and o
mikfuire bf Q%Mﬁﬂ@@hﬁvﬁ/@ter (27:73,900 he)\Wasiids® BVérets min. The
tri phenyl phosphi ne and (tri-o-tolyl)phosphine. [0045]
solagtion wag lgaoled Hpifal sestd qryTtals pﬁdlastpr@owﬂ@ﬂg'spuz@ &2 were added
| r I ri .
LB NG BIIRR R LEMNES, NOELBRRIGE" 1 i v
colleatedby filtfatior, wishad vithfisqeomil akbbbdl/watdl @S: X5 8@ mL) and dried

sugar/ pol yo] . \Wen t otecting group is, for
SR 1§ B prte MR Bl SPLORR B TRy B 13-
| I- - ne. o . _ ; 00 .
SRR SRR PEOISEALIRD, BLAeR, a7 f o ietd o
Di)lagovhitdmeedys, by Erfpd6y cbhd diastetepmetepurity waswdetemmired to be

ectl roup is, for exanple, acetate, hydrolysis
99&#%hyﬁgﬁgg@ %@E@“br met hanol ysis in the presence of
fluoride anion may be enpl oyed for deprotection.
0046] Thus, for exanple, one nay prepare by reacting

(06§71 a2%eb i Psneraten b dkntydeo- a3 dhcaistrach deotyif okl a
exagen POkl dde
5t SRR R cionPolyleb A MRS eBlsae o Poflend

benzyl ether, a silyl ether and an ester. In a
particul ar enbodi ment, one may react, an azeti di none of

formula with a di oxaborol e of fornmul and deprotect.
Deprotection of Prot'A (benzyl) i sPac i shed by
catal ytic o B~o

‘e

(0]

é O

A reactor was charged with (15)-1,5-anhydro-2,3,4,6-tetra-O-benzyl-1-(4-
bromophenyl)-D-glucitol (30.0 kg, 44.1 mol), bis(pinacolato)diboron (14.6 kg, 57.5

mol) and potassium acetate (13.2 kg, 134.5 mol) and the solids were dissolved in
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hydr ogenol ysi s and deprotection of ProtC (acetyl) is

acconpl i shed by hydrolysis with agueous base or
woredokazmobkysi s in the presence of fluoride ani oPCT/PSB4TH17706

The conpound of structure Il may be synthesized by

cyclizing a conpound of fornmula IV I1V[0048] wherein Q

is achiral auxiliary attached at nitrogen. The chiral

auxi liary may be chosen from single enantioners of

dii¥Glisaifende plrsm@bl eDidhildrb p.gp Moi§@ipPh_hIpRes Fﬁﬁﬂoﬁbh@&ne]
ﬁosse33|n | east one chiral center. specific
pa

?@?@(Hﬁs@i@hlomnethﬁnﬁﬂﬂdlkﬁé (hﬁa kepl:7¢ el washgddad ae APt D
ol B [ SEP R 5 B Sl el 030 i R racion

wad)sBilBe shShadiitio 83193 B2 @r 2 RSTWRhIxt@s wakeocleadss19FC, poured
chiral nitrogen heter oc;i]ﬁl es: H3C X O-ProtC b0049

intptveajer (é@%glmﬂgertmmms Feilry (22 (bleg)z 9gitatqds §pisg ough
@b | '

AT TR P s

bubiehetgedther (B43Td). The ebinpined Eii@nucslamtd m&g@Washred ivethwyhter (3

X %&%ﬁ%@wg%% e Oprrygﬁyflde g(l)l?l’ggﬁj 3/00 kgs Jnekc)lu tv)e/:r

so?ﬁﬁﬁ g{ﬁ{' la)l& Flﬂ:lgf%\ﬁt e ;ﬁ{né{u?gwcls fr@étled’ lyitfAlchlcbl (12 kg),

I met hyl sil
hepfee ny ko ttrﬁe‘tmfdr 30 hth cooh 2@ hé afoy 20 intim, ﬁlmﬂed:thrmght%ue

bond b Whl ch the auxiliary is attached to the
ang CopgraTiEA HECHO} Fhe Aesi bR -wemndeﬁ Heethyl aegta t%@ ?é@@

het(%réeag - é{?&b\/ﬁs B ?%loﬁ[ﬂfnb\pﬁ@ ZNMfica éeg %Qliddéa (rQU T{g?éﬂ?ﬂﬂb HRRture

rsor o act am el n
wisHeteyéd ard dietad yith 4; Dﬁ&ibheJeﬂlyd) aeetanrhmtil tive prqduphwamqaluwd off.

ProtA-O _i.s rrethox ether, allyl
THREToRe Figh SBENSI PR arHer QIR Doy
2 §h'6wetr§tdlﬁénz9r-11[@l(li ﬂ@?ﬂf&xﬁﬁfeﬁﬁﬂil ’ﬁinfoabér’Bfan-Z yl)phenyl]-D-

cyclization i's acco i shed wi't
glig;itoh (€ 4-bienzsth(BI K &W%(wtehihade vsmduseplls Rulcd @44 ¢thyloacetate-

nexied; TR MR oG DRI EE P VST 2D g 77 B
2H25 88 B US n ARIH, 610Y-8194 (m, 2H), 4.93 (dd, J=17.8, 11.1 Hz, 2H), 4.89 (d,
J=10.6 Hz, 1H), 4.66 (d, J= 10.6 Hz, 1H), 4.63 (dd, J=28.1, 12.3 Hz, 2H), 4.34 (d,
J=10.4 Hz, 1H), 4.28 (d, J = 9.4 Hz, 1H), 3.85-3.73 (m, 5H), 3.64-3.59 (m, 1H),
3.56-3.50 (m, 1H), 1.38 (s, 12H) ppm.

[0084] Step 8. Preparation of (15)-1,5-anhydro-1-[4-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl)phenyl]-D-glucitol (C4-hydroxyl)
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hydri de (e.g. sodium hydride, potassium hydride,
['ithium hydride). [0052] The conpound of formula
WO Ywrag2o0be obt ai ned by reacting a conpound of POF/I81086/M7706
V with a conpound of formula VI VI. [0053] In one
enbodi nent, conpound of structure IVaz IVaz is
produced by the sequential steps ofa. reacting a
compound of formula Vaz a/ with a trialkylhalosilane

A tctbP&aP Bﬁa?rgaﬁ%uﬁhg 109860y dSALONB . A6-t&Fh- OLIERRYIC] - F@(ct AL3rsy
am ne, fol a Lewi s acid, particul ar a

tettaalatlmbd 163, 2611@?%3399@1&31-2-41)1)11@13’&rDﬂum’@ﬂ 1.8 kgl Sam)él) and was

tita hl o d, Qf
oo RE R RS 35 | B KRR A o
wals %d@é@aseepélﬁﬂly it teﬁah@r@famqe rk@) afid futiespartibn of teitgtrofuran

ProtB-0 i s other than tep a" can be omtted.

@ [@omq used te HeRHaToE R @m{é/ﬁt Tlﬁ: YesRh RS TRy Bitiogepyiged,

d h tr| I f
iSRG A b B0 SH oo Tl Bl BtRaass, ©
pr&k&?ﬁﬂé it Mge ﬁiﬂcﬁﬂe \Qisq{eﬁfeﬁ%@3b eyt farl2a0h@haihtSining a

reactedvvl titaniumtetrachl ori de and an i m ne of

prdseureolf §0tpsi q:srm:edezﬂe c@obdrma(]dnﬁ P afidthenpeessdrized withenitrogen
reaction of the ot ect ed, ben CO th

to 89 fayipsy aned @@mg@@ @rqyalé rTawéﬁ qtlﬁflﬂ@zsyfj{lﬁ? d;ﬂnﬁahﬁalaee’vas

wa{sﬁ&i@tﬁ% yﬁry@ﬁi{s%c téggo atford a trlcgle(ﬁ'z(l' ?F%ﬂﬂ?&ro 1-[4-

remal ns par I met hyl’si et her

(4,81505 -pewaid ephyd €, Dideckbatolan-2ryipleeayl]-D-phesitod @%hgdmul)be

converted entirely to the benzyl a sho '
wlg@hf was used asinips tweéaeactr%?% 3@8 R’ﬁ{% A8, bEYS 7%% J=

l-si Ay r d n t
%a?r?’\s? (Iidy‘]t the mgxﬁgf‘é%ggﬁ Jbegtélg o? \7%?56%{1 t?“ﬁI

3.5(:7}!3.!46 1at PH) 338202 émi hid), 8i27s3.2p &t 116, 1t27e(snlé2>H) ki4efrs,

involves silylating the benzyl alcohol wth
A PO st ri met hyl si [yl ami de. Aci d

[0085] Step 9. Preparation of (15)-2,3,4,6-tetra-O-acetyl-1,5-anhydro-1-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-D-glucitol (C4-acetyl).

The solution of (15)-1,5-anhydro-1-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]-D-glucitol in tetrahydrofuran (175 kg) from step 8 was charged with
pyridine (25.4 kg) and acetic anhydride (32.8 kg). The reaction was agitated at 50 + 5
°C for 12 h then cooled to to 15 °C, poured into ferz-butylmethylether (145 kg), and
the pH of the mixture was adjusted with 1.0 M aqueous hydrochloric acid (160 kg) to
a pH of about 4. The solution was agitated for 5 min, the layers were separated and
the aqueous layer was back extracted with zert-butylmethylether (90 kg). The
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hydrolysis is preferred when the
b- am noacyl oxazoli none will be purified by
wa@e boerretoogr aphy. [ 0055] The conpounds of f or muPEI/US208§/017706
be prepared by the process described in US patent
6,627,757, in which Qis wherein Rlu is phenyl and R>i
i is hydrogen. Other chiral auxiliaries may be
enpl oyed in the sane fashion byreplacing the NNH
coﬁﬁ)ﬁlﬂdl’&gdmd\llatybrsaﬁéte efasiddaviet Weter PP 19PkE PR 2396 (WS
descri bed above. 056 The co ounds_of formula Vi

aqpegpsisadiypy dlereds 06 kg érl pves sedim swliat (Bréses
f
sl ed é%I'e@Eat%%'aE@?%%‘;‘?ﬂ%a@éﬂﬂﬁfgﬁ% JeRBeR by SRRl Aricn fom
isapriyeanab( 166 kygile abord (BS)iAR4, 6ﬁteirh41ﬁm®t3ldy1 Saehhfdrodade4,4,5,5-
AR b BRAE S OPh e P e HABPTOd 1 ASke 57.7%
G BB C R SMAORROAE COELF07 TERE, 208 Pl 218} 733 (0
J B atHy, 2¥)pRAT Yd,, fJ=§ he H:zlorllﬂ]%tﬁdb(tsJarQeS HentH), Sblr @i < 6.5k
. or mal dehyde i
1D d 49 6Tk BT EDT bRy b, 48 Hokihe b £5 24 2el B
I I I t3 it
L S K I Y BT RIS G LG L e 78 L e
12Mgpesi um salt, such as magnesi um chl ori de, nmagnesi um
brom de or nmagnesium i odi de, and a base. In the second
step, the fornylated phenol reacts with the aniline to
[008a)Vi mptmem%@aﬂaﬁ&n Bﬂ(ﬂg) 13,4, B@&ﬁzb a@taig@l 9-SiHydfo-193'-
sal'i cal d éesma al so’ be action of an

o) a8 Tas ma;fdeﬂumphmﬁmhmxzprnpﬂﬂﬁmwI "
il ield th
preffIRAEISR e SLEOR BRI RO ) oL Lo e

or t hohydr oxynet hyl phenol w be oxidi zed to the
sal i cyl al dehyde in situ. reagtion commonly enploys

et hyl magnesi um brom de o on‘B.SI um net hoxi de (one
equi val ent) as the ba t ol ue as the sol vent,
par af or mal dehyde ( @ equi\al as the
source of fornal dg&/de, apt~2npl W
hexanet hyl phor anbde @

; enedi am ne (TMEDA). [ See

orN, N, AN -tetray X
_ S. Perkin 1, 1978,
rnat i I'go/l{’\he appropriately

Casiraghi, G,
318-321.] Al't

substi t ut edphenod. y react with formal dehyde under
aqueous basic conﬁﬂai ons to formthe

A 1-L three-necked flask was charged with (3R,4:5)-4-[2-(benzyloxy)-4-
bromophenyl]-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-1-phenylazetidin-2-one
(48.6 g, 0.087 mol) and (15)-2,3,4,6-tetra-O-acetyl-1,5-anhydro-1-[4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-D-glucitol (48.5 g, 0.091 mol) followed
by addition of degassed toluene (174.0 mL, 0.5 M). The mixture was stirred at room
temperature until the starting materials dissolved and then nitrogen gas was bubbled
directly into the solution for 30 min to displace oxygen. Degassed 2.0 M aqueous
potassium carbonate (87.0 mL, 0.174 mol) was added followed by addition of solid
triphenylphosphine (2.274 g, 0.00868 mol) and palladium (II) chloride (0.772 g,

-59-



substituted ortho-hydroxybenzyl al cohol [See: a) J.
Leroy and C. Waksel man, J . Fluorine Chem, 40, 23-32
w@ 1®8822020) A. A. Mdshfegh, et al, Helv. Chi mP@&US2006/017706
65, 1229-1232 (1982)], and the resulting
ort ho- hydr oxybenzyl al cohol can be converted to the
sal i cyl al dehyde by an oxi di zi ng agent such as
manganese (1V) dioxide in a solvent such as nethyl ene

0.00433'thél§. Dhd&idePalf QfcinsfafRbes Kas b¥LLf
Synt het ?c Cormun.a 24,o 53-58 S( 1954)] i %%gg‘gi"w&%geous to employ

a bippbopate hesslapd spupisriary amthophianphase dandfer ¢atadpst édlplapelef the

i.di it W th h I tet ] MTA
PRSP, 930 RafNe TEI N HRR) Bt i ERborcent.
NittogeDpds wiReibbicandirdctipago dhe sSlEdKifor @lvdiditiokakahashio

Chem Pharm_ Bull,, 31, 1751-1753 (1983)]. The Duff

displageroxyger: ohslytieamiprmsg ¢ ragy gelos ardhthganizbwe wes hedtef] to 90

o(P/LI 1.4, esulfaqnic acid, or . o
ek TEMRITR i B0 B o g gpgn regphing s0 C e
rehioRBuAS BIAGR). CONERAEHonUPR D iirEd REPRITRE J1/4(ERBERE tRFIRE-

[ 0059] One nay al so enpl oy the Reinmer-Ti emann

temperatura poured inkel waten(? Sa pdy) opitiaated Iwitls b stliyil aceate fhloptant

(790 b o8 Slash ¥l BARE G000 I iRl Byl ciltactea
it Withzl,:1 Bt : i
PR B o O S

cophéiird] angicopcaatna nérrlﬁea@siwé@asﬁéw@wiéh}a%@h% acetate-hexane
o 8 5 0 L TR o EC AR B0 ot

silkza!cg'el’; 30%&@[?52%% h@&ﬁ_l_ S (2006 mIn; 83 ?@}ﬂ@ﬂ %d?tﬁ@fl%%(ﬁhdﬁ()go mL),
rence. e conpounds_o ornul a e e
35 B B RTBE KRG RS0 SBYLIRSIRE F e LR TBLY o
reRovPBEdrtes %{@Qﬁi%, TEMR gl %Iefate-h&aﬁ@ ;_Af;d@O Iﬁ]-l% Ay 51 g’th%/?ﬁdaa%e-
di oxaborole and X 15 chlorine. e schene and
hexane6590 myoxipeaffare (1H12,3é S eetirpU-ametydsle5-akyelne1 t@Y i n
th b t I de f I
Canp oy Fe G R Dt ot b a R gropY bricp sl
pheil@ionath-2-y1} ARRAFL-5-y1)D Jobiitb! (H1)960.8 g%:@ga@égmaa) M thtf

ﬁhosphine I'i'gand and pal I'adi um cat al yst theluse 0
yeHoyHoaranihe?. 20 (+:é sthyb aatas)-hexpine); FEIAE ponty 8. ANy | HINMR

UL S a1 T R PRorif 7 330 Bu8 Bl &S0,
6.95 (t, J= 8.8 Hz, 2H), 6.93-6.87 (m, 1H), 5.39-5.16 (m, 4H), 5.12 (d, J=2.5 Hz,
1H), 4.57 (t, J = 5.8 Hz, 1H), 4.46 (d, J=9.9 Hz, 1H), 4.31 (dd, J= 12.4, 4.7 Hz, 1H),
4.18 (dd, J=12.4, 2.1 Hz, 1H), 3.87 (ddd, J=9.9, 4.7, 2.2 Hz, 1H), 3.13-3.07 (m,
1H), 2.09 (s, 3H), 2.07 (s, 3H), 2.02 (s, 3H), 1.92-1.82 (m, 4H), 1.82 (s, 3H) ppm.

[0087] Step 11. Preparation of (15)-1,5-anhydro-1-(3'-(benzyloxy)-4'-{(25,3R)-3-
[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl} biphenyl-4-
yl)-D-glucitol (E2).

-60 -



quantifiabl e product. [0062] Also within the scope of
the invention are two groups of conpounds useful as

WO nicenzoweld at es i n the processes descri bed her eP@r/UI1966/017706
first of these are the (4- substituted
phenyl)glycitols. The class of phenylglycitols may be
further broken down to phenylglycitols of fornula Vila
and those of Ilia. Vila Ilia Phenylglycitols of
formula Vila are precursor o those of Ilia. The
phenyl glycitols Ilia are, é;jZ;oubse a subset of 111

in which R5 is a prot ect gl ol . A subgenus of
Vilais wherein Xis o‘ f i odi ne, brorrine,
chl orine, tol uenesul flonyl ‘ﬁ;tha S uI—- and

trifluoronethanesul fonyl; JasdProt D&, Db Pr ot Dc
protectlng groups for a
sugar chosen i ndep Yy from benzyl, silyl, acyl,
ketal, acetal, ne ymet hyl , 2-
(trinmethylsilylHathexyset hyl, allyl, 2-methylallyl and
t-butyl. In one ermdi ment, when X is chlorine,

ProtDa, ProtDb, ProtDO and ProtDd are not acetyl. In
anot her enbodi nent, X is chlorine and ProtDa, Prot Db,

AF‘.'rOﬁ)t-lﬁLamfée-lﬁéa«teBCﬂa@k Svaa CRirgkd withQE32, The- t%&ﬁ%‘qcéwlv?k
ss_of conpounds useful as internediates in

y b4 berayiasyyda {%53&)1'3 1@t Fét-flpropbemf)- Mﬂl}’dl:dxapﬂopyl]-
4%%9@;‘*%&}?259&%11355;1}%1 P&S}P @r{?g)- - Iu%%o? m %@ %moé) in

mieCHR6G]] (2EX 21D D1 YMP m@cmsmu&@%s headd toi4oPCN 1996 ASGORR
of the nvention are illustrated in the schenes bel ow.

preide g} gl 1. §§m0é}@aq aeided draprwisk ricathiition frhnel at
B Ty N A
s e e B I UM 8 g 00
)b qegklaamgl, Reated, cooled, filtered through Celite® and rinsed with methanol.
The solution was concentrated in vacuo to afford (15)-1,5 -anhydro-1-(3'-(benzyloxy)-
4'-{(28,3R)-3-[(35)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo- 1-phenylazetidin-2-
yl}biphenyl-4-y1)-D-glucitol (E2) (53.9 g, 111% due to water and ammonium acetate)
as an off-white foam; Ry 0.21 (1:19 methanol-ethyl acetate with 1% acetic acid);
HPLC purity 95.8 A%. "H NMR (300 MHz, CDs;0OD) 8 7.61-7.47 (m, 4H), 7.42-7.29
(m, 6H), 7.25-7.19 (m, 7H), 7.15-7.10 (m, 1H), 7.05-6.88 (m, 3H), 5.24 d,/=11.9
Hz, 1H), 5.17 (d, J=11.9 Hz, 1H), 5.12 (d, J= 2.4 Hz, 1H), 4.54-4.50 (m, 1H), 4.17
(d, J=9.2 Hz, 1H), 3.92-3.87 (m, 1H), 3.75-3.69 (m, 1H), 3.54-3.36 (m, 4H), 3.15-
3.10 (m, 1H), 1.92-1.82 (m, 4H) ppm.

[0088] Step 11A. Alternate Preparation of (18)-1,5-anhydro-1-(3'-(benzyloxy)-4'-
{(25,3R)-3-[(38)-3-(4-fluorophenyl)-3-hydroxypropyl] -4-o0x0-1-phenylazetidin-2-
yl}biphenyl-4-yl)-D-glucitol (E2)
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B3Schene 3 (0.024 eq) M Schenme 4 B3 1) A2,
trimethylchlorosilane (1.05 eq) diisopropylethylam ne
W@ 20080200) CH2ClI2 (LOM, 1 h @-15 C 2) titanPCmusS2006/017706
tetrachloride ( 1.05 eq) 1.25 h @-20 0C 3) B3
(wherein R6is benzyl) CH2CI2 (2.0 M, 2.5 h @-40 0OC
4) 3.5 h @40 0C, then AcOH quench D1 (0.50 M eq)
D2Schene 5[ 0066] In the foregoing Schenme 5, the
reaction of D2 wwth ¢4 to oduce El is not as clean
when carried out using tr enylphosphine as it is
when t (orthotol yl) pho phi neN-ghd pal | adi um chl ori de
are enpl oyed. The tr, enyy_pphosphi nepal | adi um chl ori de
catal yzed reaction \g in- d| nto El, two
identifiable inpurities, an 0(5_67] The use
of tri(ortAo-tobyl)phg i ne CA [6163 58-2] and
pal | adium (11) |l otideA n the presence of aqueous
pot assi um car bonat e pnd tetrabutyl anmoni um
hydr ogensul f at goi" eHsynt hesi s descri bed bel ow as
Step 10, producesypl"S)-2, 3, 4, 6-
tetra- O acetyl -1, 5-anhydro-1-(3"-(benzyl oxy)-4'-{(2"S
,312)-3-[(35)-3-(4-fiuorophenyl) -
(Lgy Ny dlf@’f}é@é @Pé(de}yl“l ﬁéﬂl}}drmﬁ(ﬂy(b@ﬁ@%)@)m'-%fm B}It)mtﬁssys ~(4-
| uci t ol E reater than 99% chem ca

ﬂhpmphe;lyldgnhs@mmgopy %ox rplmwluaﬁetksi@n%%ﬁxlpl%ﬁwbﬂ yi-D1
gluc1%1 Fﬁlz) (5(‘2% n% 2@ nll\ﬁgﬁ%ng%ﬂfn;&gﬁs po%&s'sﬁ!lm fluoride (0.06 g, 1.00

mmol) were dissolved in methanol (2 mL). The mixture was heated to 40°C and

stirred for 28 hours. After that time the reaction was determined complete by LCMS
and poured into water (2 mL). Ethyl acetate (4 mL) was added and the product was
extracted into the organic layer. The aqueous phase was once again extracted with
ethyl acetate (4 mL), the organic layers were combine, dried with sodium sulfate and
concentrated to a white foam. The crude product (15)-1,5-anhydro-1-(3'-(benzyloxy)-
4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-
yl}biphenyl-4-yl)-D-glucitol (E2) (0.179 mg, 0.25 mmol, 100% yield ) was
determined to be 100% pure by LMCS; '"H NMR (CDCl3/300MHz) 7.45 (q, 4H, J =
8.1 Hz), 7.37 (m, 5H), 7.24 (m, 5H), 7.03 (m, 2H), 6.97 (m, 4H), 5.35 (m, 2H), 5.14
(4, 1H, J=2.1 Hz), 4.53 (m, 1H), 4.19 (d, 1 H, J=9.3 Hz), 3.87 (m, 1H), 3.73 (m,
1H), 3.42 (m, 2H), 3.17 (m, 1H), 1.88 (m, 4H) ppm.

[0089] Step 12. Preparation of (15)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3.5)-3-(4-

fluorophenyl)-3-hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-
yl)-D-glucitol (ADG).
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Met hanol 24h @ 1650C] 0068] Step 1. Preparation of
(4)-4-benzyl -3-[5-(4-fl uorophenyl) - 5- oxopent anoyl ] -
wo 28602320 i di n-2- one (Al) PCT/US2006/017706

5- (4- Fl uor ophenyl ) - 5- oxopent anoic acid (372.0 g, 1.77

nol ) and 4-di et hyl am nopyridi ne (286.9 g, 2.35 nol)

were dissolved in iV, -dinetliylformamde (1770 ni L,

1.0 M to afford a copious white precipitate suspended

in solution. The reacti op/®as cooled to 6 C (ice/water
bath), trinmethyl acetyl de (290 niL, 2.35 nol)

was added quickly drop-wseqver Ol7 min to afford a

pal e yel | ow mi xture. Theg at &) addi ti on was
controlled in order to keg -t enperature below 8.5

C. The m xture was stirrg or I*kat 9=8C (ice/water
bath) then for 2 h at 20 (colorl g @ Fon with
copi ous white thick preei pirtate). ydhe >t ure was

charged wi t RH(S) : -2- oxazolidinone (313.5 g,
1.77 nol) and 4odi npthyl am nopyridine (216.4 g, 1.77
nol) both as §0liYS to afford a bright yell ow col ored
suspensi on. T‘e reaction was stirred at 27 C for 3.3

h. The pal BODI i Y& &oHored sol ution was poured into

wat er (4300 mLpyowhile stirring vigorously (an exotherm
was detected to 39 C, transferred with water (1000
m.) and stirred at roomtenperature for 2 h to afford

A F0(RBI SR S58H O FeBsuBONAK VALY c‘ﬂhlt%%d MNirhaaissg, 5- anhgdro 1-

preci pitate. The conpound was tered, transferre

€ Wb@nzy A'-(2S3RIGE(A)3-(4nlmtropheniyDr3-Isidrox yrappl] #tgxo-1-

o8Bt B oty b e Rl Qher el § SREOF ol 150

mli)s aiic 04 PAlldIAR 8n Bhrbod (10.27E/ @003 1ERbB tWas AN & Hdolidythe
heating to near reflux to afford a dark gol den yel | ow

flagoway extledovith p sebbersrptum ﬂ%ﬂ@ blgek sebwioavas|sBwry vigoemsh .

Hy%irc%sil%az élagtﬂeﬂ b%gblrclli lalre&lflgﬁ)dthg 1%1{185!1 %Sloﬁg%g%% rﬁ%ecge

withl the\/e)yhaust wmnng emrthoaghl fhdargy BEalddr hf weenl Afdet ©hf BGbbling
an ice/water bath and stirred for 3 h, The crystals

at JpepLteppetatyrg dhe lteﬁ%ﬁf’élf"éﬁisrcé’al te And e go RsioR dvas pregedvith
nitfodef §Q§-}or 3‘0@1%%‘9 q‘h\é‘rﬁ&%l??ggs HRQRBE BR3 Cél?tﬁg Hﬁéé? aBtdnket of

air dried and vacuum to consta wel ght
nitefgbo gas, washed with 200-proof ethanol (400 mL), concentrated and then filtered

48) - 4-benz 4-f1 uoro ent an I,
T S D e b
pul\’i\ﬁéd By %v)éﬁs%qiﬂasmpﬁeI(Dginarﬁa;peorﬂﬂx%ssfon%o@ulg @vouﬁés ) @?S-A

(1: 2 ethyl acetate-hexane); HPLC purity 99.7 A% (
10,2 B3 41.4 mm column, batch 2195 04 isocratic 49% methanol-water, ﬂow rate
80 mIL/min) to afford (15)-1,5-anhydro-1-(4'-{(2S,3R)-3-[(3S)-3-(4-fluorophenyl)-3-
hydroxypropyl]-4-oxo-1-phenylazetidin-2-yl}-3'-hydroxybiphenyl-4-yl)-D-glucitol
(ADG) (28.4 g, 67% yield over two steps) as an off-white amorphous solid; m.p. 152-
160 °C; HPLC purity 94.0 A%; "H NMR (300 MHz, CD;0D) & 7.54 (d, J = 8.5 Hz,
2H), 7.47 (d, J= 8.5 Hz, 2H), 7.35-7.09 (m, 8H), 7.05-6.97 (m, 4H), 5.14 (d, J=2.3
Hz, 1H), 4.63-4.59 (m, 1H), 4.17 (d, /= 9.5 Hz, 1H), 3.90 (dd, /= 11.8, 1.6 Hz, 1H),
3.71 (dd, J=11.8, 4.9 Hz, 1H), 3.53-3.36 (m, 4H), 3.19-3.13 (m, 1H), 2.05-1.88 (m,

4H) ppm; [oc]D23 +1.7° (c 8.7, methanol).

-63 -



NVR); 1H NMR (300 MHz, CDC3) d 8.03-7.98 (m 2H)
7.37-7.19 (m 5H), 7.14 (t, J = 8.7 Hz, 2H), 4.72-4.64
W@ 206h128020 4. 25-4.15 (m 2H), 3.32 (dd, J = 13.BCT/BS2006/017706
Hz, IH), 3.12-3.01 (m 4H), 2.78 (dd, J = 13.3, 9.6
Hz, IH), 2.15 (quint, J = 7.2 Hz, 2H) ppm [0069] In

the synthesis of
(45) - 4- benzyl - 3-[ 5- (4-f | uor ophenyl ) - 5- oxopent anoyl ] -
I , 3-oxazolidin-2-one (A), two side products are
f or med: 0070] The first of these can be reduced
(09901 1y Stemr éggﬁeﬂafﬁtloﬁé’f Brlebette- Qfacaty&ﬁrl? -glucenyrangsyt byogude
géoduce Al 4 which can be utilized in the syntheS|s of
usi ng the procedure described in PCT WO2004 099132.
Al 't hough Al and Al 2 were j§sol ated by chromat ography
fromthe reacti on describ above, if one wishes to
make Al directly, one ¢ beagt 5-(4-
f 1 uor ophenyl ) - 5- oxopentjnaj c aci®d mnth oxal yl
chl oride. The second ' Cd; i f not renoved,
IS subsequently reduced o I3 in the foll ow ng step.
It then co-crystallizes wijth A2 fromtol uene/ al kane
solvents and remains an inpurity in A2. It can be
renoved from A2 by crystallization
33b4 AYHDB0E BRANAS 1rPAdERB Geid (850 ANA1 ¥ i wa§§&fearaﬁww1@é to
the ’products is by TLC or HFLCwith the foll OMAH%
neate?sDJrghs:oscAp:entwce@tt@(zC]() (98.2 ge6.By mod)cpavedes ith e Reln 8psk oy &0

rm"g"gl_@oal J%'n}pemtﬁre tgffforq:\a &el%ﬁv s(o%dl:[et h %&Eurte %Valg SHAOE %o’r 1h
at PSRt BhfreRgwan @he sbiveft WasGemodby é%elotropladléihlﬁﬁoﬁ inlvatuo
et hyl acet at e- hexane); HPLC R 5. 5 mn; A2 -

with tpluspp(d x 408 relp)doHewedhby highpaium torafordi23.4 Artstra-ﬂf@ce‘syl-

Bl BT TLRSISINLR) s G Bl D Oy

(14 Q@ﬂg@ bbét@te@iéﬁ&l@e)(m Qmﬁ%ﬁemclmm (CD) &1 6.6HR1, T=4.2
% Mobi | e Phase (B): Acetonitrile (HPLC 9rade)
HiGrlHdal # (tR/ 5k Xhke, PERSH (4 i 9.6 412, 4Bt 84 bl /7599142 Hz,

10248 37 L oTh14.16-4.11 (m, 1H), 2.1 (s, 3H), 2.10 (s, 3H), 2.06 (s, 3H),
2.04 (s, 3H).

[0091] Step 8A. Preparation of (15)-2,3,4,6-tetra-O-acetyl-1,5-anhydro-1-(4-
bromophenyl)-D-glucitol (C3).

1,4-Dibromobenzene (713.4 g, 3.02 mol) was dissolved in anhydrous ether (1700 mL,
1.78 M). This solution was transferred portion-wise to a vapor equilibrating addition
funnel (250 mL). A bulk portion (50 mL) of this solution followed by 1,2-

dibromoethane (500 pL) was added to magnesium turnings (74.1 g, 3.05 mol) covered
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100%to 25% B - 0.4 min 25%B-3.6 min (flow increase

to 1.75 nL/mn) Detection: 254 nmFlow Rate : 1.0
workdogitzeoRun Tine: 15 mn All PCT/US2006/017706

6- (4-fiuorophenyl) -3, 4-di hydr o- 2H pyran-2-one. 1H NWR

(CDA 3/ 300MHz) 7.54(dd, 2H, J 5.1, 9.0Hz), 7.01(dd,

2H, J = 9.0, 9.0Hz), 5. 72(t, IH J = 4.8Hz),

2.68-2.63(m 2H), 2.51-2.47(m 2H). Mass spectrum M+H

with a]rﬂ@dm&h athler 950bimlc)4 Whthﬂﬂ)mhﬁ fiyd DeBevartechmbd cRuldyiapde,
CDO 3/300MHz) 7.92(dd, 4H, J =

7.1
gpat beéalqul)eﬂu& Eh% é@mmbeﬂ@en@ solufiongvagiagsied st syoh g ratmup
, 4
maéntglﬁz s@ ggﬁléxp%gft vrv?,l X; ndi ové‘ @gé?n A%%e?'%)ﬁleo%maéﬂ 3 ﬂ*un the
soliitip® had d&rehipsd 4-phleumreapirdorywhinb pareededFo Batken ob a niurky

brmg{tgggd%p'on ﬁonh%l % %\%t dg&rygfé‘fg aéié%m% t%ﬁ)d%ﬂgb%)?f@rﬁoluﬁon
wak kfiluted wafh aﬁﬂlz@l(o‘i‘ih ofhieh 8201) 180y ded%06RY alfdohn telfpefature for 1 h.
spectrum M-H = 365.[0071] Step 2. Preparation of

Thg 46ictidn banegdledtd ¢ 5@)#131_ gndicé batbr @ﬁt@ﬁ—ﬂle)ra—&?—acetyl-oc D-

b B G B S R

(IOO'E)‘IQET‘@% hdlied ‘t@tﬂénﬁb&ﬁ{c%phé&%a élmr}bl%f’mﬂé’ Lc)luﬁ@éﬁver 60 min

di ssolved in dichloro hane
Wlﬂn qurp@s mngoélftemqmpletwdmt(onc@b lsohunen lsmts Iw)armscﬂ ia roeth

g T £ ot on ot o
caI%ﬁIIBf] c{tﬂenéhea]vﬂm anei&! &r 109 abddig rﬂt@ldﬁ@@teﬁ 500 n?_(? & @fnl)l)

After 10 m n, borane-nethyl sulfide co
The btk afthg aqugsusldserdv @SrS@pamﬁeé end the ramallmlng)ml)ttmrmzhs ﬁdtmcd

Lt G R R S I LN
witht 10% hégicfaeid s3ludiol (8 FB‘SO&&B)’JEdegﬁ WE@m@lﬁ@d‘l‘?a'l‘ egris SpaMite.
addi ti on of nethanol (275 nL over 15 mn

Six efthe sighhashons ¥ crecsehiaer! wih o ca;)gmaé Ww& daysr and
ev%%ga[t%?&rbag% gf%“ﬁﬁ?% usgﬁlngSl 2.02 nol) over 5 min and

aqueou ric acid (810 nm., 0.81 nol) over 15

mn (an exothermwas detected to 17 0C) respectively
0082f 39S LG QR isolated from the Grignard addition was dissolved in pyridine
(2000 mL) and the mixture was cooled to 0 °C in an ice bath. N,N-
Dimethylaminopyridine (0.8 g) was added followed by acetic anhydride (1000 mL,
10.58 mol). The reaction was stirred for 30 min at 0 °C then warmed to room
temperature and stirred for 17 h. The reaction became very viscous with a large
quantity of off-white precipitate. The reaction was divided into two approximately
equal portions and individually diluted with diethyl ether (1 L). The solutions were
filtered through paper in a Biichner funnel with suction washing the solid with
additional diethyl ether and the bulk of the diethyl ether removed in vacuo. The
residual pyridine solution was treated again with N,N-dimethylaminopyridine and
acetic anhydride (200 mL, 2.11 mol) at 0 °C. The reaction was left stirring at 0 °C for
1 h then warmed to room temperature for 17 h. The reaction was concentrated in

vacuo to a final volumne of approximately 150 mL. The residue was dissolved in
- 65 -



funnel. The reaction was stirred at roomtenperature

for 60 mn, poured into a separatory funnel, the
woe@an2w20 ayer was separated and the aqueous | BYEUSX88017706

extracted with dichl oronethane (2000 nmL). The first

organi c | ayer was washed with water (1500 nmL) and

brine (1500 nL). These aqueous | ayers were backed

extracted with the second organic | ayer. The conbi ned

dicthgasthe (FGYRILY at®ivesheamitied O W @(ﬂﬁ@@ﬂﬁi@b(ﬂﬂ@ncﬂﬁd@@%&ﬁm
sodium sul fate, filtered throu Cel

ungibthearashes isaanied aa@étlamhefé@rﬁ@l@ﬁw ¥ap W@Ehﬁéld?’lﬂh‘éfﬂeé D0
R S50 SOOI LEBO TR, o s

bicagisorate 2o 15D 6L, tand neker (20(hmin) Gematvied ovet soidivon jylfate, ﬁltered
led sloWy to 3 eld at fhi
an SopesBITaisIr e WAdnB arhnb PPt (7D Bh orvraiaption b pad”
ﬁlf{ﬁ:é&lc@y gs'i_’hcg del, Q@Jdka& LOg sfh@&?lﬂ @od cstifryed16er 2 h.

stals were filtered ransferred"wth cold
dichderoerethang 6o ¢tﬁﬂ@caﬂape-hanas¢1ﬁﬂﬂoweﬂpr®b1tmg]w12h 35L25%to 1.5

LS RaR RS 0 IR . Ao o
2 % ‘5
bf‘*mﬂ’fr’%’%;’lg%ggﬁgﬁlffj‘%éééi‘% S one () (445 8

mfgmlyzva@rggry@tglhae pmdsqpropang] (26Aankldpireeoves plirspsrap of white

soll Ul e o P B ARy SRR o DEADRG bopg T Stk

Puﬁt 80 (qt%) .. 1513 618 °C2RY) 0.43 (02 effiyl adetatedheRartdd; 'FPRMR (300
2-4.61 (m 2H), 4.21-4.13 (m 2H), 3.27 (dd, J =
MIﬂz (ZDC33)(§ T (d.H)= 8.4.189 280)9%31 (d, /2+8.7, 2y 4.Yldd, J 5 93 Hz,

1}13;2;?1 [(g}’%‘gg 1), TR 93(70; Qﬁéﬁahﬁ)ﬁ 4 §f 8%7117 Sgtxgg‘ 1o

4.3y @RAERY, BRA (R 1H), 2.09 (s, 3H), 2.06 (s, 3H), 2.00 (s, 3H), 1.83 (s, 3H) ppm.
gﬂono 2- [éE -() enyﬁ|n1%o)wé%hy %pheéo 8 B2) ( )PP
3 BronDphenoI (498.5 g, 2.88 nol) was dissolved in a

o3 1563l Bl USRS SH k4R Sl 14
(43, ﬁi—tmmetwla 3 mnﬁdaboﬂvmrm@npmrmmrghdeto( 0 &-a’etsl)
4.33 nmol) was added in one portion as a solid (an

exotherm was detected to 55 0C) to afford a bright
yel | ow sol ution with copious whitg precipitate.

Par af or mal dehyde (345 g, 11.5 s added as a
suspension in acetonitrie (300gnK) while the
tenperature of the sol gtt~on 45 C (an exot herm was

detected to 78.6 C). TRe ¢e ature of the
yel | owor ange slurry [ ned at 80 + 3 Cfor 1.5
h while the by-produCtoy( )

A 1-L three-necked flask was charged with (15)-2,3,4,6-tetra-O-acetyl-1,5-anhydro-1-
(4-bromophenyl)-D-glucitol (97.9 g, 0.20 mol) and dimethylsulfoxide (505 mL, 0.4
M). The reaction was degassed by bubbling nitrogen in the solution via a degassing
stone. While vigorously bubbling, bis(pinacolato)diboron (61.0 g, 0.24 mol) and

potassium acetate (59.9 g, 0.61 mol) were added as solids to the reaction followed by
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was distilled off (white precipitate was observed

depositing in the distillation apparatus and refl ux
w@orvdaerer s) . A second portion of paraformal dePgHEs1000017706

g, 3.33 nol) was added as a suspension in acetonitrile

(200 mL). The m xture was heated for 2 h and anot her

portion of parafornal dehyde (107 g, 3.56 mol) was

added as a suspension in acetonitrile (200 nL). The
didmilotb Pr E M@(ﬂl;ﬂiehﬂpﬁé%phﬁb)fgrr&dﬂe]iﬁ alﬁtalui'n(‘ﬂ) Qichirbfilethane

tota 4 equival ents total

addst £8-3 @nﬁ{oél élhfglﬂ eTh@@a@@élrW adisgessed Fy ami a}élfiulo@awé%mm with

mt?t%%gé s dH@%tm% apgﬁ%&s %V66 glﬂ(ﬁg Lf%]acrzhvl o&%‘? \§ ’Eh?sctjegqgerature

waS tnlleﬁlﬁtﬁﬂleﬂ Gor RPSTh! GRP edasticd Wad ol &DioFodmttempérheii€l add poured
phasic solution with a dull yellow top |layer and

lnta &Pki BHENGS 0B sl )omhirayes beimpmeskanigallystifigd. Hhe shipdeg was
co%{‘%@%fﬁoﬂzd“&% aR&- va{ qlﬁl@ﬁ?etrﬁb&uré %&g%ﬂgwd aftP} %%Bﬁ@’ ng‘ d

ayer ssepar at ed. € ‘aquéous |ayer Wwas ex rac
dried tixd éol]lectﬁdp Thaesseltiny kolatwhadiesol®edin BROD acitity (4Eaak),
ortion o

ani.c |l a s_washed with t
dilyjgd e th Oﬁa b 2B Fl%?équl\g@lmg?@mw chareoab(3pahek, silica
gel @XQ@S) M &dﬁﬁﬁ Qiped (3510@%} el oY lﬁﬁp@z‘a%éa&&i while &{ﬂnﬁg for 15
over Sodiumsultate, filTered t rrough Celite(r)

migowodstt toaved teroperhfuor ahdzatlhydl fandyb- win. GFlermbdure afad diitecsl

e o Ree ERLRER aft Fiheproditil efivbieoiue Prgmsstodmin

Thé Dﬂﬂﬁrrﬁ%bfné‘l'\@z{s @i@ﬂ% Ic%@m%u&@ﬁoﬁi 580 éﬂ?ﬁ alc&ate-hexane
[ sogr opanol 26 nL/g theoretica

(740 mLpp.Sanly/ gt @0fﬁ’i16@ll Mwbi)\haéirﬁ@édmfeﬁhyl 7setate, (m@imm) fellowed
by SR ot B 1o 0B ARl THE Sifply Bl o H<9 s

°Cl e@ffad PP &raduhen dewlyraed el 3 vesveef ecirad smy&aas@oafed to
i m ne crystallized fromsolution.) The m xture was

10§€ifor b4, ﬁltemeb,mstlechwah atuetbylf asetatephdxand (B00omis b arad dried to

orfE sk b SRR Ehudiorly - LR G RRlRI Y

dldaﬁsefﬁé1ai1tz-9gﬁh@fy1]dmgwunbr 3@7831 2073/ 3éld YRErd BRops) 84 I off-
constant weight to

white lpowrder; 2a.p( E;S () f®n 94 R/rﬁ #jntethyl qsteterbéxanBR HRIIA Furity
o SR B0 N B BB 0 ) B
S Al e - A, X S S 19-
9.57THR3LH), 220((dy J 519)9, Hz,. 10B( 480 (&, 7 =85.2, 4.8 1%, HL), 4.H) (ddL/52.4,
2185, 5, 585 P8 m, 1), 2.08 (s, 3H), 2.06 (s, 3H), 1.99 (s, 3H), 1.79 (s, 3H),
1.34 (s, 12H) ppm.

[0094] Preparation of (3R,4S5)-3-[(35)-3-{[tert-butyl(dimethyl)silyl]oxy}-3-(4-
fluorophenyl)propyl]-4-[2-{[tert-butyl(dimethyl)silyl|oxy}-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl]-1-phenylazetidin-2-one
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[0074] Step 4. Preparation of N {(I
)-[ 2- (benzyl oxy) - 4- br onophenyl ] net hyl ene} -

w0 ophzagd am ne ( B3) PCT/US2006/017706
5- Brono- 2-[ (E) - (phenyl i m no) met hyl ] phenol (B2) (310.9
g, 1.13 nol) was dissolved in anhydrous |,
-dinmethyl formarnide ( 1100 nL, 1.0 M. Solid potassium
carbonate (186.7 g, 1.35 nol) was added foll owed
benzyl brom de (147.1 211.5 g, 1.24nol) via
syringe. The react] @st ig red under nitrogen for 4
h at room tenper atﬁ@ enched with water (2000
nm.) (an exot herm was dee d to 40 00 . A yellow
precipitate fornmed and eme ur 1s__stlrredfor 1h
at room tenperatureq_ filtered and
transferred with e -and a| r dried under a
heavy stream of d%ﬁ trogen ga or 15 mn. Crude
solid was dissolved'in isopropanol (1250 nm., 3.0 nL/g

theoretical yield, 0.9 M and the m xture was heated
cl ear dark ow sql ution which

(345%@ ‘f&‘g Btégrng?g %,”‘PBtYF(é@Fﬁt]@é}Pﬁéﬁgfx}Péenﬁhé AN Butleertnas |
oS, 980 ST AR e NS Bt 0«
0.691pmol)yarsts elissolvieth 1mdio&ames(dﬁmdp)qnalse41%ﬁlbm_) air dried
et R MR B0 T3 B S 1 264
anﬂmhl%r&[@qnﬁiétcﬁgﬂ&wﬁﬂﬁ yﬁ%@f&éﬂéﬁﬁﬁéﬁlﬁﬁ@ﬁ) dlchlgromethane

phenyl am ne , 91%vyield) as
addust (18v0 BigyQ: 0é$ mrn@l) gistd aﬂidedmm the @enczon Ovag degysséd wih Bgon

{%%edﬁ;ﬂ%%' "G 27 b TR B wispoled o ord Tempetgfostfiied
w1t|h|'5)0 m¥ o#3:17et a@@ﬂatezﬂfgxang washe with (o0 nfL"af 0. §Nlﬂycfr§ohlonc

Step 5. Preparation of

amé@ 23[?({0[2191,@@ nge i{t(egygam ajyers fnrg @dbz&ddomajlaﬂy
coRGAPRRP RO B8 Ble o bR L e siunet 8

mit @ﬁanyl rae@tkt%dmﬂbaﬁ&n%f’ed @ﬁla&c@@ do WrbAa (ﬁR 48)-3-[(35)-3-{[tert-
4-beri zyl - ; (4-fl uorophenyi)

butyl(ﬁyw]éﬂiﬁﬁéfﬁ?wi'o%( ﬂUOB)Pb?@ﬂM¢RM1]14 Bodbier t( 203.2 g,

butgl(ﬁﬁ# 15 oirel?/ﬁ 8Jr<Ty6} -%-ggé%yhg_%%}n%{%‘ 1%22 ) AN BHR-2-y1)pheny1]-1-
pher@zldzyﬁdimzs@w GRNMIRI (360 §/29£) GDC1:)1848.34- 7918 19@8) mmlz)6 96

a funnel. The reaction was cooled to

(mt Hﬂ)ﬁéﬁﬁ)ﬂ it & &% REDS. {76l d=m.3 Bg21H).d. 630(t5775 5rﬁ)H¥ s
3.08¢89-Y 2 LAPRU ), 3YRL1.39 (m, 4H), 1.31 (br s, 12H), 1.05 (s, 9H), 0.86

(s, 9H), 0.35 (s, 3H), 0.32 (s, 3H), 0.00 (s, 3H), -0.20 (s, 3H) ppm.

'[0095] An alternative route to that of Step 9 for preparing C4-acetyl is shown in

Scheme 6a, which is a particular embodiment of the route shown in Scheme 6.
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mn (an exothermwas detected to - 8 C). The reaction

was stirred for 1 h between - 25 C and -15 C. Titanium
wa edosazdeori de (63.0 ni, 109.0 g, 0.575 nol) wWesTI/US2006/017706

addeddr op-wi se via addition funnel over 35 mn to

afford a deep reddi sh purple solution (an exot herm was

detected to -10 C). The m xture was stirred at -20 + 4

C for 40 mn, cooled to -40 C and -{(!

E) - [ 2- (benzyl oxy? - 4- br ono[Hedee baet hyl ene}-i VvV -

phenyl am ne (3752 g, 1.024 nol) was added in

di chi or onet hang (510 ni, 2.0 M drop-wise slowy via

addi ti on funnel @ven8&y)559C, THRG0BMACt | on t enper at ure

s DRl 1/ _adhned Thioteteiahloraglas hed) - 31\§O e_0 xture
was <t [T Ted f or5%ntoa®d®) i opal 3.5 h, qu:nlgjmdo by sl ow
addlﬁpo 3PHgl agietusaostipc aci d (125 ms,Dz 18501 )

over n (the reaction tenperature Was gal nt ai ned
bet - 31 0C) and dlluted wi th celd (10
V‘ggﬂgaﬁégus -tartaric acid | Wigspn (2200 nL) (an

exot herm was det ect ed to 0 O. m xt ure was
stirred to 17 C over 2 h, diJAfEd wi t helliedhepiroeret hane
(1000 nl), poured into a separ dt-6f yCrumee tegmgratire)

| ayers were separat ed. Th%lorganl c layer was washed

Wi th 10% saturated brine—gol utjion (2000 nL) and brine
(1000 nL). The aqueous ers were re-extracted
sequential |y wijtI$id- byl adetate-heptane (2 x 1500
nL) and the conbi negd-qrggnic llayers were concentrated
to afford a visco 8k r¢gsidue and copi ous yel | ow
precipitate. The mxtﬁre was diluted with 1:4

di chl or omet hane- hept ane (10001mL), filtered and the
solid was washed witfcd: 4 dichl oromet hane-heptane (3 x
500 nL). The filJtrate was concentrated and the residue
was di | ut ed wWAMetdasd¥udosieatinane (600 nL) and | oaded
onto silica _ gelMéth@binl). The m xture was purified by
pad filtragl on ((B00tempesathieta gel, di chl or onet hane
(300 nmL) and 15% et hyl acet at e-di chl or onet hane (4000
m)) to a(fAford (4 Cl

S)-3-] ?, §1Bkeltc &rinHrida)i | | no[ 2- (benz

y) - 4- br onoph

enyl ] | H- Fo’-y(ldme %
HO keny | |) ADimgthviaminenriging yd/] O4- -1, 3-oxazol i
dher3-08g () as a viscous, dar : @i, which

was usted aS-ISIn Step 4. 1H NI\/R , CDA3) d
| 7.50 (dd, J|= 8.2, 1.5 Hz, 2H), ﬁoso(m 3H) ,
7.269ED8 (m 12H), 6.94 (t, J —86d-g4 2H), 6.62 (t,

J=17.3H, IH, 6.52 (d, J 86 Hz, 2H), 513(s 2H) ,
5.06 (d, J = 6.5 Hz, |H) Tripthydgilang, = 13.8 6.7 Hz,
IH), 4.64-4.57 (m | 498?rea’fr'f'9°”devd %‘heféfez He,
H20 (1eq)
Acetonitrile
Ci :b
oéLO io

“0_o Bis(dibenzylideneacetone) palladium (0)

\(5( /i T~ (01eq)
0 Tricyclohexylphosphine (0.25 eq)
CC5 Potassium acetate,

diethylene glycol dimethyl ether
(165°C)
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IH, 4.12-4.04 (m 2H), 3.01 (dd, J = 13.4, 3.0 Hz,
IH, 2.39 (dd, J = 13.4, 9.5 Hz, IH), 1.84-1.51 (m
W@ Rospoeo [ 0076] Step 6. Preparation of PCT/US2006/017706
(3i?,45)-4-[2-(benzyl oxy)-4-bromo rhenyl]-3-[(3 S)-3-
(4-fl uorophenyl) -3-hydroxypropyl]-I-phenyl azetidi n-2-0
ne (D2).A 3-L three-necked flask was charged with
sem -pure (4 )-3-[(2 ,59)-2- {(9)-
ani i no[ 2- (benzyl oxy) - 4- br onophenyl | et hyl } - 5- (4-f | uor
[0656] € NStep-9B1. Preparation of 1-C-(4-chlorophenyl)-2,3,4,6-tetrakis-O-
hydr oxypent anoyl ] - 4- benzyl -1, 3- oxazol i di n-2-one (0. 547
(trxmﬁtylylﬁﬁyIM9ﬁyrmet(€Ct2buty| met hyl ether (1100 ni, 0.5
M and , -bistrinmethylsilylacetamde (250 ni, 1.012
mol, free of chlorotrinethylsilaney was added. The
m xture was stirred at 55 0C for_¥5 h and then?7V,
-bi strinmethyl silylacetam de (32 Y., 1.294 nol) was
added fol lowed by a catal ytic apadnt of
tetrabut yl ammoni um fisieside-Prfhygrate (4.62 g, 0.0177
mol) to afford a col'or charnge jrombright yellowto
pal e gol den yel |l ow. The j®acyiofoywas stirred at room
tenperature for 6 h andshuenohed &ﬁ;h gl aci al acetic
acid (1.0 nL, 0.018 nol). Hydirolysis of the silyl
protecting groups is acconplﬁghed with 1.0 N aqueous
hydrochloric acid ( 1100 nmL) which was added drop-w se
to avoi d an exot herm (deconpostion of the
2,3\M,8 Tetsikis- ORirhiydtBy 5T RCRgRIEbAiR 20id $-1AAGRACT BG4S Ba1k from
be reactive). The bright yeIIOM/Egghasic m xt ure was

D-glucpnalactpor acpp_glimg toghemethods descabedipdy & Petept Appligstion
PSSt Tooh £ By S38 ) 25DERLBNREATR0, by BTfhes

Aland the organic |ayer was washed with 5- 25% aqueous

sodiumbisulfite, water (500 nL) and brine (500 ni).
The two aqueous | ayers were back-extracted

uepk i ' N0 .
068, PSP BRBRASHIOD BhedilaBliDileons e 000
g, 0.aysnplywhediswivdih hapteck (3Z0O mER i Theselew sdiukioh ks \bdlbd
1:1 heptane-di chl oronet hane (1000 ni), nade into a

to SI8G ip antimHoa/pgetang bl and P0G Mrsglutiriofrehipranhenyl-rpagnesium

R e

coresiling erehaasteyldition af drdetto maintain the temperature at or below -60

(3i.?,4,5)- 4-%_2- (benzyl oxy) - 4- br omophenyl ] -3-[(3. .
*Caytinzingvdsi qetisdelia | P hand the reaction temperature was maintained
hyd |+ I+ phenyl tidin-2- D2), (251, 2
oo YR R BPRAC ARPPSTeRE voLReS bt ani o g defixture
wabiYR RN Warled ®%vor tBapérafite SertiMEn r €aé 88161 48B4 rehction

g)was purified by crystallization from warm 8%
mireehamged fawl orgmzgo yellow upomwagning. After stirring at room

temperature for 1.0 h the reaction was judged complete by LCMS analysis. The

yellow reaction mixture was again cooled to -78 °C and quenched by slow addition of
a saturated aqueous ammonium chloride solution (900 mL). The pale brown mixture
was then warmed to room temperature over 30 min. After stirring for an additional 30
min at room temperature, the mixture was poured into a separatory funnel and the

aqueous ammonium chloride layer was separated. The remaining organic layer was
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theoretical yield). The crystals were filtered, washed
with cold 10% wat er - net hanol (200 nL), air dried and

wo ameamoer i ed to constant weight to afford PCT/US2006/017706
(3i?,45)-4-[2- (benzyl oxy)-4-bronmophenyl]-3-[(3
S)-3-(4-fluorophenyl)-3-hydroxypropyl ]-Iphenyl azetidin
- 2-one (D2) (85.9 g, 77% recovery based the anount of
desi red conpound in the crude starting material) as

me]nddamlﬁ bﬁh@ J00nBL) €Bd RFeouRaphrh
Aot ot Eexan@h?o HPLC %%?runt 3]51%551 oy e Xffadted

“ﬁ‘i!iquﬂ%xl as@@’%(fl K90QvrL) 390 thr@m@ye uped tal torsbeutively back
7.
e)(?t’rfr]got gh 15° & Rt ‘t?rbrgezléép j[‘h'_h éh%bxﬂféngl Q})Hﬁ% Wajged Ygl% ane

(20D. IﬁL)—Bnd Ii’eidk extradidd, (cdnsedutively, 4v1ﬂlethe HV& ethﬂfl 5(761&6 5&%«31(9 MThe

3. 06- J =
0%%% laygrs Wﬁﬁe i?ﬁéﬁm‘fdaﬁndﬁnc@a@d(t@ aﬁmsl 13&9@ jof ét@(‘ht e).
clﬁl@ﬂ%ﬂn (—%gggeﬁ%;a?%u& ie oﬁﬁo hﬁ' é]efco%yrfuz%sg)(ch 3s a pale brown

ofl;| FENYBRED ) @mwwm IR, 4Hz)77 28 (d, 7= 8.1H2), 387 (m),
bR Atk ah Sty S Dl g @8 faogs M@#@;«%%@f%s)s-—wo
yl

(dppment anoyl ] -1, 3-oxazol i di n-2-one (Al R6=phen
5-(4-Fluorophenyl) 5- oxopentanoic acid (21.02 g, 100.0
nmol ) and 4 di rret hyI am nopyridine (16.25 g, 133.0

781 SV S I S e Chr o T paanosice

(GQ3¥)pended in sol ut| on. The reaction was cooled to 2 C
(ice/water bath), and trinmethylacetyl chloride (16.40
m., 16.04 g, 133.0 mvl) was added drop-wi se to afford
a pale yellow m xture. The rate ofjaddition was
controlled in order to keep thetlenperature at or
below 5 C. A heavy white preci wte was forned and
the m xture was all owed to warpw/0 roomtenperature
and stirred for 1. 5 hHoThe (h.ore was charged with
(5)-(+)-4-phenyl -2- oxazol d||pne (16.32 g, 100.0
nmol ) and 4-di net hyI am*r'@py {di'die (12.22 g, 100.0
mol ) both as solids to affoHd a yel |l ow col ored
suspensi on. The reaction was stirred at 30 C - 35 0C
for 2 h. An aliquot was renoved for analysis by TLC

TherptuddrproductHeCridichlovbphenyly Q| 304, 6deisdkipensi on was pour ed

reBlPrN Phesbinzntiel o) kPt ) was Besaiiotin motkarel E0peal) a
ro¥iitbmp@h@ire PP cthahesdFSnis bill r(t§§| 6\31'1]3 hy (%’Fl\%n If)?vgis' AA8ed. OBver

1.5 hto afford a solution wi
the first 1.5 h to 2 h, the color of the reaction mixture changed gradually to dark

purple and stirring was continued at room temperature for 24 h. The mixture was then
cooled in an ice/water bath and triethylamine (287.2 mL) was added. The color of the
mixture turned dark brown and was stirred with cooling using an ice/water bath for 5
min during which time the temperature fell to 18 °C. The cooling bath was removed
and stirring was continued at room temperature for 15 min. The reaction mixture was
then concentrated to afford 283.9 g of a dark brown oil as the crude product methyl 1-
C-(4-chlorophenyl)hexopyranoside (CC3); 'H NMR (CDC13/300MHz) 7.43(d, J =
8.7Hz), 7.20(d, J = 8.7Hz), 3.85(m), 3.55 (m) ppm.
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preci pitate. The conpound was filtered, transferred
wth water (2 x 25 nL), washed with water (50 nL) and
wa@eoosdeloedd for 15 min to afford an of f-white nRCEUS2006/017706

cl unpy powder. The material was crystallized from

i sopropanol (58.0 nL; 1.6 nL/g theoretical yield) by
heating to near reflux to afford a gol den yell ow

col ored solution. The solution was cooled slowy to
roomtenperature over 12 h, a seed crystal was added

@EF cr stals began to recr itate. The m xture was
(U581 e Stem B3 Breparafiaroot methil-2Ad. Gtotmr@dcstyk 1-C-td-chlbe-
I transferred with cold

pﬁé r%ézﬁ%?&%g&kk%gbﬁg', washed with col d isopropanol
(25 nL), air dried and vacuumdried to constant wei ght
to afford
(4"S) - 4- phenyl - 3-[ 5- (4-f | uor opheny
, 3- oxazolidin-2-one (30.46 g,

crystalline solid; mp. .
acet at e- hexane) ; (I:Eb?i% ]
1H NVR (300 MHz, 3) d T

2H), 7.28-7.42 (m 5H), o&"1® 1
2H), 5.43 (dd, J = 3.7, 87,t§l),470(t J =189
Hz, IH), 4.28 (dd, J 7/&@7 : 3.05 (dt, J
1.2, 7.3 Hz, 2H), 297 (t 7.3, 2H) 2.05 (p, J =
7.3 Hz, 2H), ppm [0079] Step 2A. Preparation of
(4S) - 4- phenyl - 3-[ (5S) - 5- (4-fl uor ophenyl ) - 5-
Th@@md&ymémtan@yyq 1-—C (Q-Gibkmpﬂldngﬂ)he)&pmoéléa (@3}(283 9 g) was

e G St SR A O@OX ol was
acﬁféd OTmio)NMtwnS@&J AREdiiR af h&%&i&%&&?& n}erIHe

The m xture was cooled t
(2rf}§14h%> 2.43umel) wgs ﬂd)fiedm’erﬁl@mmmdemaxr@ﬂdo manitaﬁl tﬁMnternal

relpaeigs BFor Bl 17 °6: BRGE s 4aHEN B Romlete e qosting heth was
refaofedB®d the dh drgﬂ‘%%db@Wn@Bﬁﬁ% s @ﬂﬂé%ﬂ‘agﬂf tgmgeragge £or 30

bor ane- net hyl de conpl ex
Mg hy reattien ‘é(d-‘dﬂlen drenchteé bwaédladap uﬁWetebr {(¥000rmlEY artdostikied jat
ture at C. The reaction rature was
robBlehBIRAEE fGefin o fngrotlig: R hisved bY FRdgE P L)
ankd. 20V ethylesetateoRepi@fe (U5ENEINS dndy: i
met hanoly (16.3 i, 4(02 ; H) ep%%??ggueou}gasﬁng?gggﬁmc
la}fFé'r"@)ilvf?é f(%@ngewﬂvelyzfotm AbHLC] 6901 D), maaemémrsmL) and

brﬁfgled c o 3 %ﬁaﬁgﬁ@% 0 of%lry %1%%15 6txxntr %g H‘eﬁd ’yr° 5”&'] agptate-

heatade (lfé)OrmeTa)r;Whmh wiassthen used to consecutively extract each of the previous

l) - 5- oxopent anoyl ] - |

7 %ield) as a white

R 0.40 (1:2 ethyl

mA; HPLC purity 94 %
dd, J =5.4, 9.0 Hz,

dd, J. = 8.5, 9.0 Hz,

aqueous washes. The organic layers were combined and silica gel (100 g) was added.
The slurry was filtered over Celite™ (90 g) and washed with 20% ethyl acetate-
heptane (2 X 500 mL). The yellow filtrate was concentrated to afford 84.8 gofan
orange solid, which was then diluted in methanol (500 mL) and charged with charcoal
(30 g). The slurry was stirred at 50 °C for 10 min, at room temperature for 30 min and
was filtered through Celite® (90 g). The filter cake was washed with methanol (300
ml) and the filtrate was concentrated to afford 79.8 g of a yellow solid. The crude
product was further purified by crystallization from 1:4 toluene-heptane (325mL; 3.2
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stirred at roomtenperature. After stirring at room
tenperature for 45 mn, the mxture was poured into a
w@epanztoer y funnel, the organic |ayer was separ@r/Es20a616i7706
t he aqueous | ayer was extracted with dichl oronet hane
(200 mL). The first organic |ayer was washed with
water (125 nL) and brine (125 nlL). The aqueous | ayers
wer e backed extracted with the second organic | ayer.
mIT/B®asrdd thestedad §ield) usiigahs folRfengncf@d VRS cra@éptoduct (79.8
sulfate, filtered through Celi tegﬁrj), and concentr at ed
g) was dispaverl Batomene 6 mal); pad ptivedadis’C  Hentane @00 gd-) was

B Ry e Tty OB BRI SEHRanr D oy o B oS aBation
wa?¥?§de&%t b4 &t aﬂ&-ﬁﬁe?ell&k}%o loh %ﬁl@ 3)551%& hd 1 f%ﬁ%;egatlyi@%ver 2h,
1t err washe |

ered, trans ed an with cold tol uene
thepIshiredia) rooai tenmgheratide dordl 4via c s diry &chs toolad froadic2 4vaddr byth

f.a ite solid. NVR analysjs indicated the product
anﬁ? gt B ol Theen TS BuRE drardidterrdapashed gt ld
hobind QOBTR0, s deltbn @ actnb 6 AN ABRICRRRI ST AP 0-acetyl-
1-@i(#-ohbiro-phényd)-aidginbepyraddse IGECH (62.8g 2&eyieht fiorhdPC1) ds.a
The white solid was ered, transferred_ and washed

fil , 1
WP Ry S B LD 0] %o L5 6 R Sth Ok S AeRip et gne); 'H

t [ fofpr -
R A B Y o L g G
1By UVF9.6,3.9H2)7 6128 ddd)-12E, 01+9.6 22 9H6), ¢,9418, YHy.J € OdHAS4.37 (dd,
ite cC []] id; p. N ; 1 X
1Hp 0§ 0t RO Tt R s S Ak -t 59
0 3Py 1. :
o0 1 & FERAPHE G G P b st
(sollid) 17444683669, 1216681 BSXYT, 1089.8, U299, 2686, §38.8 ¢H)', 4. 27
(dd, J =3.7, 9.1 Hz, IH), 2.93 (dt, J = 1.1, 6.2 Hz,
2H), 1.58-1.80 (m 4H) ppm [0080] Step 5A
[O(ﬁmﬁg %’t@g 0BA. Beparation of 2,3,4,6-tetra-O-acetyl-1 -C—ﬁ4-ch_loro-phenle-B-D-
3-[2-[ (2- Benzyl oxy- 4- br ono- phenyl ) - phenyl am nonet hyl ]
glucgpyranese 61 phenyl ) - 5 - hydr oxy- pent anoyl ]
- 4- phenyl - oxazol i di n-2-one (D phenyl).
(4S) - 4-phenyl - 3-[ (5 ) cl
-5-(4-fl uorophenyl)-5-hydr oxypentahoyl ] - |
, 3-oxazol i di n-2-one (A2phenyl) 4 g, 58.6 nmol) was
di ssol ved i n anhydrous| di chl or oN ane (100 niL, 0.6
M and cool ed to -45 Z~d"™etPyf dii sopropyl anine (21.9
m, 16.3 g, 125.8 nmBl) was|added slow y, followed by
chlorotrinethyl silane (8.0 my” & 3§, 62.9 nmol). The
reaction was stirred f(o\r(? h @and télﬁe t enperature was

mai nt ai ned o

O
Methyl-2,3,4,6-tetra-O-acetyl-1-C-(4-chloro-phenyl)-a-D-glucopyranose (65.5 g,
0.144 mol) was dissolved in acetonitrile (800 mL) The yellow solution was cooled to
-7.5 °C in an ice brine bath. Water (2.5 mL, 0.141 mol) was added, followed by
triethylsilane (66.4 mL, 0.422 mol). Borontrifluoride dietherate (34.8 mL, 0.288 mol)
was added dropwise over 5 min, and the color of the reaction changed to orangy/red.
Stirring with cooling was continued for 30 min, then the cooling bath was removed

~ and allowed to warm to room temperature over 45 min. Stirring was continued for 16
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between -20 and -30 OC. Titaniumtetrachl oride (6.90

m., 11.9 g, 62.9 mmvl) was added drop-w se over 20 mn
wao o00afitoe@ a deep reddi sh purpl e sol ution. ThePCT/US2006/017706

tenperature was kept between -30 and -35 C and

stirring was continued for 45 mn. The m xture was

then cooled to -45 C and a sol ution of

i V-{(I E)-[ 2-(benzyl oxy)-4- bronmophenyl ] et hyl ene} -

h an@RBEWasiidb e ad BdNitdrdd b3 'H NMRJana d¥@hinddro be incomplete.
di chl oronet hane (100 i, was added drog w se

Trisflsisiboe (6.4 mEsH042enel) ﬁléfi]b@féﬁﬁ’él*’@ﬂdﬁ diclesgaterd- i P8
mqfORE et ot 2 i ML AR TG g P ] Bidinca

tha lthepeattioisadranipprededded taiEhysidstidnal fﬁem;anmamm mlh6.062

mal§ grd borger Ao s dithertan s g Sudomemngiese el adsiring was
coﬁl?xll JRUEH1 PY. add] Eé&{g sBfuti6R ?jse(taigte%oaﬁlﬁq 91%&%811‘9?{6 (1000 mL)

Cartari ¢ aci g ution
wastadtlyd anfhthe resmtion nmthasrs@mmdat vmn’@mnecatmté er @hnilln/x/aEhG

urther allowed to wa to, ro ature after
el sirenSign s anstertet g Lobiny S AR bR IR fbons
seﬁérht%& ede@d miLORae SIANGOA ML 80R Byl laB&ateheptahe Webo then added
di luted with dichloronethane (200 rrL%e poured into a

to ﬁ@pﬁ@ﬁ@pﬁﬁiﬁ lpyetndihe argturchwag w@tesi andrtae yprs e dgaiThe

se}zag fd {ng y o 1cv@§er\é%%t&?%é’& séjcubl%lgze Eﬂlggteﬁﬁf%?ﬂg and

sat@ﬁdt@d)bﬁné @Yoo migys The s@dﬁhﬁﬂﬁéa&ﬂo@ﬂlﬁ@éﬁ; tieel thvp aguédus la}ibrs and
et hyl acet at e-hexane (200 nL, 150 The conbi ned
th%b@lmazzen T8 e ragieds conseRuivEle WlW@@thé{hac%%%ﬁ%@éeo

f
L
costemtrattdad affbfl @2 §of 2,82, 6rtetiBh@-acetyilHl t C4idy chlotr-pyenysB-D-
fil ' ' ]
elirplaHEre (2 e R veTloggutidu 0 cAeireaHEERA: dieaived
in Bt &thdddd (100 B r@ﬁhrédél @lf3f %rv%saa bl € |s1u§|rif \f/éS' \ifﬁrh%@ for

transterred and washed é) net hanol
5 raimr at @0 €oandrfdtdn@mtﬂaougln€dttc e(Bt ». Ehﬁ Giter ®k[3 vas Washed

w#hf %@thaﬁlﬁ{?&@s 415)b rﬁrer%/eﬂgv% Q'mr;te %Ifqa%rc]: néent rateg%t I%atllng at% °C

to Péaaeeme \I%@lﬂhélfl:%/ﬂ()] mit- PREPloweA& R x%@fu?thél&@m@d @hs@yt and
1 %yield) as" a white powder; 2 (1

watstt]‘ngd alhlmidatb eoblestamlg)to rdddh EnipetBuied Ati0; CHI%E(B waueladgleéand
st1$q§ng0/\%%1£ng¥§ ;&%%Thffpﬁuﬂrg ‘gglt% %rtygtag werg ﬁger(se’g gés:)fled
wﬂ:’[’izl_g 00 fL ofRoRPethAfd ard &ickt 1 afrd2 B4, 6-€da-O2cdt-2-A&-EMbro-
phenyl) B-D-glucopyranose (CC5) (35.7 g, 0.081 mol, 58 % yield) as a fine white
crystalline powder; m.p. 124.0 £ 0.50 °C °C; Ry 0.35 (40% ethyl acetate-hexane); 'H
NMR (CDCl3/300MHz) 7.32 (d, 2H, J = 7.0Hz), 7.27 (d, 2H, J= 7.0Hz), 5.32 (dd,
1H, J=9.6, 9.6Hz), 5.22 (dd, 1H, J= 9.6, 9.6Hz), 5.09 (dd, 1H, J= 9.6, 9.6Hz), 4.38
(d, 1H, J=9.6Hz), 4.28 (dd, 1H, J=5.0, 12.6Hz), 4.16 (dd, 1H, J=2.1, 12.6Hz),
3.83 (ddd, 1H, J=2.1, 5.0, 9.6Hz), 2.09 (s, 3H), 2.06 (s, 3H), 2.00 (s, 3H), 1.83 (s,
3H); IR (solid) 1739.7, 1371.1, 1213.4, 1116.4, 1090.4, 1030.6, 978.1, 919.4, 900.7,
831.2 cm™.
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5.04-5.25 (m 2H), 4.92 (dd, J =6.0, 9.5 Hz, IH, 4.80
(dd, J = 6.9, 13.3 Hz, IH, 4.66 (t, J = 8.6 Hz, IH,

wa2ehsAaze02 (m I H), 4.13 (dd, J = 3.5, 8.8 Hz, PCTHS2006/017706
1.89 (d, J = 3.4 Hz, 2H), 1.58-1.84 (m 3H ppm

[0081] Step 6A. Preparation of

(3i7?,4)-4-[2-(benzyl oxy) - 4- bronophenyl ]-3-[(3 1S)-

3- (4-fluorophenyl)-3-hydroxypropyl]-I-phenyl azetidin-2

-one (D2).A 100 niL flask was charged with

3-[2-[(2-Benzyl oxy- 4 br ono- phenyl ) -

&W&n yl am no- net hyl ] é4 fl uor o- phenyl) -5- hydr oxy- pent
[0 i/lfiten-"ﬁﬁeﬂlyepéfﬁﬁﬁlmpf iSh2, 3ﬂ@ﬁ@ra¢@rq§h@h915ym@wdn51¢4-

B DR LT Bty e

rrL 4 00 mmol ) was added. The cl ear sol ution was
heated at reflux for 2 h with stirfring. The heati ng
bath was renoved and a catal yti /Jgégnt of
tetrabutyl anmoni um fludpi de hydriate (. 050 g, 0.20
mmol ) was added to affokd a gelor Change from
colorless to pale yel j onal

N, O-bi strinmethylsilyl ace

added and t he solutMon
for 16 h. The rea 9 cooled on ice and
gl aci al acetic aC|d (®. 0g nmL, 0.20 mmol) was added,

followed by 1.0 N aque us hydrochloric acid (3.5 nL),
whi ch was added drop-w'se to avoid an exot herm

(15 R e bl ngecs BB S otk 66T G fanos
g @ommmﬁ(pﬁﬁa&mmﬁooﬁnler(; &g, b@Q%?licﬁ) Bnd Peﬁﬁﬁﬂn'a@fe%t@

separatory funnel, diluted Wth

(2.2t a3empl eene disggved in aahyiiroes @gly(nﬁXSQLn)L) @gg@rawesj

viggh iAo e TREBBES A st DG s WhatE s
cat@@@ﬁﬁb@m*e%ﬁﬁep@cﬁo%ﬁﬁ?ﬂiaﬁigg?at gﬁﬁgggiﬁgéucb@hb)épaﬂamm (0)

(PCHﬁbfa)z)r(é 18 @rif)- m})@aﬁ h@cmcma@ﬂéph@pbm@ (1 écg, \¥as nsqibn)num

anl?;ﬁilréﬁt(ﬁ%}ﬁglgné;\g@% & | {hgfijetégr @6 ];n?ﬁrpn e6c% ﬁ%{% gjxrlétﬂ# x%s stirred
rapidly Iaycﬂ Vigoﬁttatyedd'gemﬂ éyQHBIﬂlI%rﬂrgdn %o‘tl@cal‘al%t Ihﬁ;tlﬁé tad dC5

(3i7?,41S benzyl ox 4- br omopheny (3
mi egw?rg sz1rred and 8egassed Y%S h. After thlps time, tLe catalyst mixture was

=i I
o RRLE ks LGB POU B A 2 0o
degzﬁsifs@waRbemﬁleﬂﬂhE: 2edttibe wangamifdrydd taaeltcato€] hath THetedction
4 mz); 1HNVR (300 MHz, CDCI3) d 7.41 (br s, 5H),
dg%on? agz)rmy/tmoloytolgaﬁsltgr% upon heating. e reaction was

allowed to stir at this temperature for approximately 18 h after which time the reaction

red at roomtenperature

was cool to room temperature. The crude reaction mixture was poured into ice water
(300 mL) to precipitate the product. The flask was externally cooled to 0°C and the
mixture was stirred for 1.5 h. The resulting precipitate was collected by vacuum
filtration and dissolved in ethyl acetate (40 mL). Hexane (80 mL) was then added and
sodium sulfate (3.5 g) was added followed by silica gel (3.5 g) and charcoal (3.5 g).
The mixture was heated to 40°C and stirred for 15 minutes, filtered through Celite®
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3H), 7.08-7.02 (m 3H), 6.96 (t, J =8.7 Hz, 2H), 5.10

(dd, J = 15.2, 11.2 Hz, 2H), 5.01 (d, J =2.4 Hz, IH),
wWa2®6A2022 (m IH), 3.06-3.00 (m IH), 2.25 (dpCDUS2086/017706

IH, 1.97-1.74 (m 4H) ppm [a] 23 -12.3 (c 6.5, ethyl

acetate). [0082] An alternative procedure used to

crystallize D2 was as follows: The diastereoner ratio

of DI starting material was 79:21 [zr Ms(total):c

(30 ephual Whshed RethcI396 ethiPacidtehe e K2250mP). ’EH%Q)r anic filtrate was
cyclization reaction, which totaled 13 Theory: 117

cogcmrawﬂ aafl 44 Oct elcvellovpsalisl was cofecgd. gTh@fc eanyieral was

cr AR ANGEE n 155 ST e RE R ARy el

hesind @O GH0)| Thé eystaliatidOwas RitkRiSovebe6Houref cooled to 0°C, filtered,
di astereonerically pure D2 occasionally were added to

washed wih the mﬁtharshfaltormgi drisd| te g{ferdoiMSy 2 St Grratra-Gedcgtyhdl . 5-

o PR ok BRI Lo PRRN S SRR PR
ac Jr@@ovg, b yaed FRIngl OUSY Aaneli Béw cB3tallide so@ﬂdnﬂf llﬂd 9+
under

vacuumto give an off-white solid (D2, 54.0
0.3® °ci By 0485 Bh sthyd pcatefethdxine);d &t YR (CIHG1:B00NNR) TrPfe(d

2. g5 ST TRt 2= A LR Jadkn A a0 30 g s

= 9y359.bHEY, sreddandi, @&Hg@np oetzR . 390(dd[Hn$5$ 919,)0i ¥ 2 cch 191 J=
(?of white solid. This material was heated to 73

Jeptimyt-1a(ddobid) J (=228 113HznH8 b (dddx ildr-£=@%1,i5b Qrﬂﬂﬁ)l 2.06

(S’?’Jﬁ@o ?&%hﬁrl §.;z( ISII) Qﬁgn%bgaﬁsgegﬁ%r@ﬁ?a?s o]?ﬂ)nl749

1768,a134t0ermﬂnauz:1anl4f4 1088, 1021 y&ree 86¢idsd cand t he sol ution
was allowed to cool slowy to roomtenperature. The
solid was collected by filtration, washed with

[Obﬁﬁg rRp Xiterﬂét%%{l{e%taﬁﬁloé oY the corﬁpowxmd); o?%n%ais@@[\ﬂw in

mto e r

Schéire 2@ sl@vx{%lzi\ri (Sch:mg/ VoAc)cepﬁutgtormqs Ipeov;aﬂl]LreSa {sc(xﬁﬁ)urﬂ-c(ﬂ-

fl h h i di n- 2 -

Rl e S S e R
rea?e%e%l With ar BS1ANARCEFRYTR the n{%%}{oldtdf [‘ga@ %@&Wweﬁmtsom@

9% by chiral hplc anal ysis.
(W&bb‘@r@vﬁmm thegtheqyl§3tohe 50%|wlhgfhj1sdh@, @mf@meéttcv 404 in
4, 5.5t et t hyl -

anilog‘r’]‘?y%?hé%{a@&l‘%lsﬁﬂwﬁl?zﬁ 12%‘5;% 1 N gl ucitol (C4-benzyl)

A reactor was charged with (I S) -I

, 5-anhydro-2, 3,4, 6-tetra- -benzyl-I-(4-

br onophenyl )-D-glucitol (30.0 kg, 44.1 nol),

bi s( pi nacol at o) di boron (14.6 kg, 57.5
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nol ) and potassium acetate (13.2 kg, 134.5 nol) and

the solids were dissol ved indi nethyl sul foxide (150
waxggos/1Dioedhl or o[ |, r- bi s(di phenyl phosphi no) f er r oR€RE$2006/017706

pal | adi um(11) dichl oronet hane adduct (1.45 kg, 1.77

nol ) was added as a slurry in dinmethylsulfoxide (2 x 5

kg) and the reaction was degassed for 30 m n. The

reacti on was seal ed and heated to 87 + 3 C for 2 h.

The m xture was cooled to 15 C, poured into water (300

kg) and rt- butylnethylether (220 kg), agitated,

filtered through Celite Scha®eTayers were separat ed

and the aqueous | ayer was back extracted with

tertbutyhnet hyl ether (145 kg). The conbi ned organic

| ayer soxergasvashed with water (3 x 300 kg

. ! . . %n%ﬁ@
(vv/vv) que us (ﬁodl um chl ori de sol ution (28‘ @
Ac fate (3.5.kg) angd fj \l(1 e s
mas é% ith charc 12 kg), eated t@ 401 5 0oC
n1n ZUZi ;§TR?

Br

cool tcPr Mor 20 m PA% ¥fefed
througlMOeI ite(r) and c entrate in vacuoqgalhe
resi due was suspended in ethyl acetate (27 kg) and
hexane (79 kg) was added portion-w se, S|h|ca gel was
added (40 kg) and the mxture was filtere
with 4:1 hexane-ethyl acetate until the pr .Q,N%{F'aﬁgfm%n%ac'd’
eluted of f. The conpound rich eluent was concentrat ed
in vacuo to afford (16)-1,5-anhydro-
2,3,4,6-tetra- C>benzy|-|-[4 (4,4,5, 5- tetranethyl l, 3,2
_ di oxabor ol an- 2- yl) phenyl] - Dgl uci tol (C4- henzyl) (31.8
g, 99%yield) as a viscous oil; R 0.51 (¥ 4 ethyl
acet at ehexane); 1H NWR (300 NFE CDA3) d 7.84 (d, J pBr

7.7 Hz, 2H), 8 (d, J = 7.7 Hz, 2H), 7.38-7.19
18H)OH 6. 97- (m 2+;t)ethy,g,,agg, (dd, J = 1

2H) = 1Q-6--Hz---+ FH);--4-66 (d, RS

I H), , = ZSBQ‘[QntrilﬂorEielelethe@td) 4. 34 (d,

104\, H, 4.28 (d, J = 9.4 H, IH), .7,?) m
SHHO'3. B~ B0 (m I H), 3.56-3.50 (m I, 1. ,
12H) 3 [0084] Step 8. Preparation of HO

(15)-1,5-anhydro-1-[4-(4,4,5,5-tetranmethyl -1, 3, 2-

di oxabor ol gn 2-yl)phenyl] -D-glucitol (C4-hydroxyl)A
reactor W28 charged with 103
(1"S)-1,5-anhydro-2, 3,4,6-tetra-O benzyl -1-[4-(4,4,5,5

tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] - D- gl uci t ol

[0610B) SAKSthel“*o%rﬁhG@bﬁ thaRghthess Howgoin\SeHer8 6 begins with
t et rahydr ofuran (90 kg). 10% Pal | adi um on car bon (50%

glygonolagione ke emaloys ayisalang 1 52 maaf#qrywnh achlorehoyned e an
Ka(u%mlé.l%)i ?nﬁnr"})be 530954 '9% E ah&tdr fi%e 538n{ 2 K9)

use rans réS| cat a vessel was
Chém?B&H.TI 70,99 Dg%(l@ﬂﬂﬁ ol produce an unprotected sugar borane of formula

113 (C4-hydroxyl) as shown in Scheme 8 below:
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pressurized with hydrogen to 30 + 5 psi and vented

three tines before finally pressurizing to 50 psi. The
woreoobae®2mas heated at 30 + 5 C for 24 h (nai NPEI/NE20096/617706

pressure of 50 psi as needed), cooled to 20 5 0OC and

then pressurized with nitrogen to 30 5 psi and vented

(five cycles). The solution was filtered and the cake

was washed with tetrahydrofuran (75 kg) to afford a

solution of (15)-1,5-anhydro-I-[4-

(4, 4,5, 5-tetrarnethy|-

1, 3, 2- di oxabor ol an- 2-yl ) pbawewe]8 D- gl uci t ol

(C4- hydroxylel i ch Wwas usefls@s is for the

ne

reaction RIVRY( 3 I\/Hz—C;DCLS) 1 /Efe; =7.5
Hz, 2H), 7.33 J 5,5 MM 2H), 4,02 (d 1, = 8 6
. 1 H. 3 78 60l m F&H) 3. 57- 3. AMSGY FF) ©OTMS

3.38-3.32 (m IH),%%. 27-3.23 (m IH), 1.270T¥S 12H)

1.14 (br s, 85] Step 9. Preparatlon of (I
S) - 2346te§?"é&%°4@é ,5-anhydro-1-[ 41, 4, 5, 5-
tetranmet hyl -1, 3, 2-di oxaborol an- 2- yI)phenyI] D- gl uci t ol

(C4-acetyl). The sol ution of (1
S)-1,5-anhydro-1-[4-(4,4,5,5-tetrape hyI I,.3 2- di oxabo
rol an-2- yl)phenyl]-D gl uci toth Ryt iof uran (175
kg) fromstep 8 was charged with p dlne (254kg)
and acetic anhydride (32.8 kg). The reacti dn was
agitated at 50 + 5 C for 12 h then cool ed to 15 0C,
poured into rt-b net hyl et her (7145 kg), dnd the pH
of the m xtyre ust elg ‘p 1.0 M aqueou T™MS
i_‘dr hl@ri g opigagt hH of aboyt 4,
Qiti pn Was,21gi t at-ad--For.-5.-min, | Thisc ayer Sy
sepgpated-and the aqueous | ayer Wwas_backlex r"é@@red
wi thort-but Y et hyl et her (90 kg)| TH¥8@nbijhedoBM§ani c
| ayers were washed with water (2| x 190 kgPOTatsd 25%
(ww) atttous sodium chl oride solution (200 kg), dried
over sodi um sul fate (3.5 kg), filtered, and
concentra{,rl acuo. The residue was purified by

crystall}i |§§é nﬁ;o ﬂl]esfagropanol (135 kg) to afford

(15)-2,3,4 tetra acetyl -1, 5-anhydro-1-[4-(4, 4,5, 5-
teU-arre‘thyI-I 3, 2- di oxapgy ol an-2-yl)
rhenyl ] {0 gl u0|tol (4 ety (13.15 kg, 57.7%yield
; MNNR‘%\E@O MHz, CDCl 3) d 7.({7&, J
. .33 (d, U = ~J
i = 0.

J =
IH) og 08 (s 3H). 2.06
1.79 (s, 3H), 1.34 (s,
112

113 (C4-hydroxyl)
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12H) ppm [0086] Step 10. Preparation of

(15)-2,3,4,6-tetra-0O acetyl -1, 5-anhydro-1-(3'-
W@ b@nagdooxy) - 4' -{ (25", 3i ?)-3-[(36)-3-(4-fl uor or¢ENF10D6/®17706

- hydr oxypr opyl ] - 4- oxo- | phenyl azeti di n-

2-yl }bi phenyl -4-yl)-D-glucitol (El'). Al-L

t hree- necked flask was charged with

(3i?,4.S)-4-[2-(benzyl oxy) - 4-

| Ml H6AXMAheRN

IOO*}P%TT@%% %1%gle%gt.’er?"é‘%gﬁéd%’4%?%&3%1%8’.5%%9%%% ) and ( |
belSy-id Shemé9t et ra- O acet yl -1, 5- anhydro-l -[4-(4, 4,5, 5-

tetranethyl-l,3,2-dioxab rola
rhenyl ]-D-gl ucitol (48. 5%5161“6 91 mol ) fol |l owed by
addi tion of . aed toluene (174.0 L, O. T™M&e
rredatroomtemmrMUreun
al scatit gbpiideed ang b \

e~ ogygen. begassedinay@iny! aposols pamassi um
carbongyge (87.0 nL, 0.174 nol) was addggcfol | oned by
addi tion of solid triphenyl phosphine (2.274 g, 0.00868
nol ) aqq pal I adium (I'1) chloride (0.77214, 0. 00435
mol ). Under certain circunstances it has been found
advant ageous to enpl oy a bicar bonate base and

guat er nary anmoni um phase tranls |s: catalyst in place
of the potassium carbonate,,. byBo Lﬁmmrawe yi el d
may be increased by up to. ten percent Ni trogen gas
was bubbl ed directly |nto the solution for an
additional 30 min to d¥ 'spl ace oxygen. The solutio
turned a rusty col organd g m xture was heated t@ 9
OC (heating_ tumif t he sol tlanca pal e dark g

ing 80 0C Jreact i on turps
tirred for h at 90cOC,
A‘iqsnprature pour ed i nfo Water (750 nL) exf ract ed
Wb 1-ghbyl acetat e- heptane (750A%2) ‘WShed

w th Btine (500 nl). The aqueous |ayers Wwéce

back- eXt T act ed sequentially with 1:1 ethyl

acetldbe- hept ane (750 nL) and the org{am ¢ | ayedacebie
conbi ned and concentrated. The re3| due Jhas di | ut ed

wi th 30% et hyl Bélget ate hexane (800E Ha (ﬁﬁ?)g%’d* W th
silica gel (100 nm.) ang purified by pad filtration
(1200 nL silica gel, 30% et hyl acgt at e- hexane (2000
m.), 33%ethyl acetate-hexane (2000 niL), 35% et hyl
acet at e- hexane (1000 nL) ant tdhyl  acet at e- hexane
(1000 L) to renove i hen 40% et hyl

% et hyl acet at ehexane
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(6500 nL)) to afford
(15)-2,3,4,6-tetra-0O acetyl -1, 5-anhydro-1-(3'-

W@ b@nagdooxy) -4' -{(25',3 R -3-[(3 PCT/US2006/017706
S) - 3-(4-fl uorophenyl)-3-hydroxypropyl ] -4-oxo-1 phenyl az
etidin- 2-yl}biphenyl-4-yl)-D-glucitol (El') (60.0 g,
78% yield) as a light yellow foam R 0.20 (1:1 ethyl
acet at e- hexane); HPLC purity 98.3 A% 1H NWR (300 MHz,

CI®s) d 7.52 (d, J = 8.3 Hz, 2H), 7.46-7.34 (m 6H),
7.32-7.02 (m 10H), 6.95 (t, J = 8.8 Hz, 2H),
6.93-6.87 (m IH), 5.39-5.16 (m 4H), 5.12 (d, J 2.5

-JH), 4.57 (t, J =5.8 Hz, IH, 4.46 (d, J = 9.9

W'Eglfa“{"l—l), 4.31 (dd, J = 12.4, 4.7 Hz, |H), 4.18 (dd, J

1.= 12. 4\ pdcdssHar prepiring3a Sinfatad of diract@e9, 4.7, 2.2 Hz,
IH), 3.13-3.07 (m IH, 2.09 (s, 3H, 2.07 (s, 3H),

2.02 (%, 1.92-1.82 (m 4H), 1.82 (s, 3H ppm

[ 0087] St . ration of

(15)-I S ?f - (benzyl oxy)-4"'-{(25', 3i ?) - 3-
[(3"S} p,?m;(é fl gphenyl ) - 3- hydr oxypropyl ] - 4 oxo- | - phe
nyl azeti di f -4- yl)-D-glucitol (E2).A
500- nL t hr &8 4 pyas charged with

(1<S)-2, 3, acey o

anhydr o- | (27,31 ?)-3-[(3")-3-(4-1l

(be

uor ophen¥! ) - 3- hydP@/a/ rroryl]-
W}%-%ﬁ(o-l - phenyl azeti di n- 2-yl } bi phenyl - 4-yl)-D-gl uci t ol
50.0 g, 0.0676 nol) in methanol (220 ni, 0.3 1M and
Rﬁhrdahbmm@a’ml}kaiamgehoom £d A8%oAgueous anmoni um

hydr oxi de was added drop-w se via
X Bprandom é%ﬁ%q lé&m% @1% tolesnguliogil meteanesHonyl and
riffhotbik@atialheat ed for 3 h at 40 OC. The reaction was
concentrated 1'n vacuo to renove the amoni a, treated

ProtiAt-Q- d@qubt@pﬁnm gl@up i acjokeeino Glo@ergﬁromranrm;tyh@ﬁgﬂ ether, an allyl

heat.e ter dthr te(r) and rinsed
ethgh e %@pﬁ%ﬁ efhaé ?’&Iy v h]gg%b[%rﬂt Ea% ed in l/aiuo
PrétB @f fsq{(d &ﬂaﬁbtéctm gﬁfﬂl YBF Dbenlzytié SlcoldI @RS00 an

, 31 ?) - 4- quoro henyl ) - 3- hydroxyproby
oxyfpe b@@ her] a rgpgmnyj]mri_zetrahydrofuranyl ether, methoxycyclohexyl

et}%i‘}brh&plg loné l)réll‘)l?ﬁ]asgfgr Ssang e)ﬁte 9349 9, 111% due to

Water- an a V\,hlte foam R/
Q 8.aZhirelaukidpshRNMirab ik liarg ¢Bbsth §roth Siglk¥nae@irhérs of
aci d]? HPLC purjty 95.8 A% 1HNVR (300 MHz, CD3CD) d
triphegyl gtycp} a{wmlﬂ)and Prapghed Q@rogm cpining meicties apspepsing at
O(m IH), 7.05-6.88 (m 3H), 5.24 (d, J
leagwff%mégc,eﬁ . 5.17 (d, J 11.9 Hz, IH), 5.12 (d, J
=2.4 Hz, |IH), 4.54-4.50 (m |H), 4.17 (d, J 9.2 Hz,
IH), 3.92-3.87 (m IH, 3.75-3.69 (m IH), 3.54-3.36
(m 4H), 3.15-
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3.10 (m IH), 1.92-1.82 (m 4H) ppm [0088] Step 1IA
Alternate Preparation of (1S)-1,5-anhydro- 1-(3

WO 2(0bez2od OXy) - 4' - PCT/US2006/017706
{(25",31?)-3-[(3<S)-3-(4-fluororhenyl)-3-hydr oxypropyl
] - 4- oxo- | - phenyl azeti di n- 2-
yl }bi rhenyl -4-yl)-D-glucitol (E2)(!
S)-2,3,4,6-Tetra-O acetyl -1, 5-anhydro-1- (3" -(benzyl oxy
)-4"-{(2"S,31?)-3-[(3 5)-3-(4- O _Q
fl uor ophenyl) - 3- hydr oxypropyl ] - 4- oxo-| -fhenyl azeti di n-
2-yl } bi phenyl -4-yl)-Dglucitol (El) (0.23 g, 0.25 nmol)
and anhydrous potassium fluoride (0.06 ¢
were dissolved in nmethanol (2 nlL). The m“t
heated to 40C and stirred for 28 hours. Afte)

tinme the reaction was determ g (of0) Ieg by L
saigl QOGS ORI BACHIE FACTIPGRIH O PFYL) vias

added and the prodgct yas extracted |nto t he organic
| ayer. The aqueous p'age as once again extracted wth
ethyl acetate (4 nl), thé organi c | ayers were conbi ne,

dried with sodi um sul f&e amd concentrated to a white
foam The crude pr iR
(15) -1, 5-anhydro-1-(3'-
S)-3-(4-f|uoropheny|)

hen I- Dgfucttol (E2) (0.179 ng, 0.25
“”ﬁﬁ% ]B Qf%@%Hhﬁ was deterfined to be 100% pure by
LMCS: 1HNI\/R(CDCI 3ZSOO|VHZ)745(q 4H J =8.1 Hz),
7.37 (m 5H), 7.24 (m 5H), 7.03 (m 697m
2.4H), 5\BEBCEH acm;imge‘;o tleimd, for preparing chm g’é
IH), 4.19 (d, 1H g = 9 3 Hz), 3.87 (m IFD 3 73 (m
I H), 3rRY2 (m IH), 1.88 (m 4H) ppm

[ 0089] St e a\rb?l on of (I
S)-1,5-any 2 S,3i?)-3-[(35)-3-(4-

quoro propyl] - 4- oxo0-
1-phen5v§§ hydroxyblphenyl
yl ) - D gl uci

hydrogenatlon pressure
15&5I,5-anhydro-l-

herzyl oxy)- 4'-{(2 ,3 )-3-[(3

A 400-

(3" - (benzy ,
I-{(25,3k.)-3-[(3¢@#&9-(4-
| ]-4-oxo-I| phenyl azeti di n-
WIZ‘I‘W}biphenyl 4-yl)-D-glucitol (theoretical 67.6 mol)

R“aHd Sézgzgg%os&%ﬁgnm)h aId, X0 Bal higelowgp on car bon (192

gor ophenyl ) - 3- hydr oxypr opy

was a as a solid e fl ask was
X mﬂioeeh fsbmHodine, Hytv@ines e oima, midenehelfmiyackethmeamhfw 1 wad

tirred vi ously. Hydrogen gas was then bubbl ed
tngPW@HFF %&%nyﬁe solution via a | ong syringe needle

Prts\eA b- tlbgpﬁ%é@iﬂg tgrckiiﬁbtfm h Heﬂw bhdseﬁ Glogtharpodyah eyl eak ailyl
water. After

ether a tertiary alkyl ether, a benzyl ether and a sﬂyl ether;

ProtB-O- is HO- or a protecting group for a benzylic alcohol chosen from an

oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl

ether, a methoxybenzyl ether, a silyl ether and an ester; and

R®is phenyl or benzyl;

-81-



at roomtenperature the reaction was conplete and the

sol ution was purged with nitrogen gas for 30 mn. The
woreoobaz®2mas filtered through Celite(r) under BCDHUS20R€017706

of nitrogen gas, washed w th 200-proof ethanol (400

m.), concentrated and then filtered through a 0.2

mcron filter to renove particulate material. The

compound was purified by reverse-phase HPLC ( Dynanax

conpression nodule, Polaris 10 C18-A | Qun 250 x 41.4

mm col umm, batch 219504, isocratic 49% ne ol - wat er,

flowrate: 80 nL/mn) to afford (I o

1S)-1,5-anhydro-1-(4 1-{(2

?,3i-)-3-[(35)-3-(4-fluorophenyl)-3- hyqroxypgopyl]

-4-0x0- 1-phenyl azetidin-2-yl}

- 3' - hydr oxybi phenyl -4-yl)-D-gl uci tol (ADg

solid; mp. 152- 160 C, HPLC purlty 94.0 A%/ 1
salelmewmmmmeaqmg Seophund of f@ndilay, PREO 7. 4
J = 8.5 Hz, 2H) 35709(m8|—|) 705697(m4|—|),
5.14 (d, J = H% 4.63-4.59 (m IH), 4.17 (d,
J = 9.5 Hz, IFD 3. 90 | J =11.8, 1.6 Hz, IH), 3.71

(dd, J = 11.8, 4.9 HzJ#)3.53-3.36 (m 4H),
3.19-3.13 (m IH), Bthb-1.88 (m 4H) ppm [a] 23 +1.7
(c 8.7, nethanol).[0090] Step 7A. Preparation of
2,3,4,6-tetra-0o acetyl gl ucopyr anosyl brom de

OP

(C2) 33% Hydr ogen bra 19 in acetic acid (250 ni,
02 nol) was added drop¥t se to neat b-D gl ucose
Wlﬁ’e%ﬁWétOéf@ml)la(% 4 g, 0.:25 nol) powder in a 2-L
flask over 10 min at roomtenperature to afford a
yel l ow sol ution. The m xture was stirred for 1 h at
3. room teppessatact@dingie chirth 2edinptidglredivme @ dd¥hpound of formula
azeotropic distillation in vacuo with toluene (3 x 100
m.) foll Owned ®y high vacuumto afford
2,3,4,6-te f/—_}) acetyl - a-D- gl ucopyranosyl brom de
yapiitdtive) as a pale yellow waxy solid; R
0.49 (1: ethyl acetate-hexane); NMR purity >99 A% 1H
NMR (CDQ 3) dR%.62 (d, J = 4.2 Hz, IH), 5.56 (t, J
J

9.9 Hz, 5.17 (t, J = 9.6 Hz, IH), 4.84 (dd,
9.9, 4.2 | H) /~#\36-4.27 (m 2H), 4.16-4.11 (m
IH), 2.11 (s @ B*(s, 3H), 2.06 (s, 3H), 2.04
(s 3H) prdtfQ Stef 8A. Preparation of

,9)-2,3,4,6-tetra- -acetyl-1,5-anhydro-1-(4-
w ’fe&)’fhophenyl) D-glucitol (C3).

ProtB’-O- is a protecting group for a benzylic alcohol chosen from an oxymethyl
ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl ether, a

methoxybenzyl ether, a silyl ether and an ester,

A QN
|

ProtA-O

with a Lewis acid and a compound of formula X
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1, 4- D bronobenzene (713.4 g, 3.02 nol) was dissol ved
i n anhydrous ether (1700 nL, 1.78 M. This solution
wor®etizansf erred portion-wi se to a vapor equi |l POT/ES1006017706
addition funnel (250 mL). A bulk portion (50 nL) of
this solution followed by 1,2- dibronoethane (500 ni)
was added to magnesiumturnings (74.1 g, 3.05 nol)
coveredw t h anhydrous ether (300 nmL). Wthin 2 mn,
the reaction becane cloudy and sol vent began to
reflux. The di bronbbenzene sol uti on was added at such
4.a rat &\ pocawmiaccaidinggo stasadycomyirising the seanestial gtapd obver
60 mn. After approximately 3 mn, the solution had
devel oped a pal e green col or j proceeded to darken
to a murky brown as the add|t| Wg/\pntinued. After
conpl ete addition, the dar®yrd sol ution was dil uted
wi t h anhydrous et her (200 nm_ and‘—estl rred at room

: 0. 252 nol)
di ssol ved i n anhydrous ether (1000 TR yas added to
a. t he réadiihg aRphpoyhdagiesulam br oticde sotwtion over 60
mn with vigorous stirring. ﬁdter 0 ete addition,
withha trigdinyiialelapg &) the Presantetiadss. Yire and
stlr 7 reaction was cooled to 0O Cin an
b Eﬂﬁgﬁgg&l %%@glggsy guenched with a solution of 10%
acetlc aci d-water (150 2.62 nmol). The bulk of the
aqueous | ayer was separ af gnd the renmai ning m xture
was filtered through Celi to renove a greenish
enmul si on. The organic gp%é; waN extracted with 10%
acetic acid solution (8%" ) keeping the
i ndi vi dual extracts separape i x of the eight
fracti ons were conbi ned he ori gi nal aqueous
| ayer and evaporated in vacugZyielding a solid
c.resid siglue 1solated fromthe Gignard
addlt%bnn&g%ﬂélsgﬁﬁggg in pyrldlne (2000 nL) and the
m xture was cooled to O OC |n an ice bath.

NSNDi et hyl am no r|d| 3 %% was added fol |l owed by
S-aceti ¢ BHIFEEHa°G 9kﬂ ¥ ). The reaction

RvAS lﬁta!ré&ﬁﬂeﬁ%nﬁlq aHH'Bal%?erQ gadt hen warmed to room
tenperature and stirred 17 h. The reaction becane

Prog--vs @m@@sfrwmrnethoqubylcpﬂm; iy e, sbptyhigihes benzyl ether,

mﬁ“ﬁg}l’ ﬁy&_gat%lgq )f ) 3}’}@%‘ ltgﬁ%gns a%éa/i T gg,\}élhg a}}{l%él hﬁ{’ed

with diethyl ether ( 1 L). The solutions were

6. A process according to claim 3, 4 or 5 wherein said Lewis acid is a halide

of a Group 3, 4, 13 or 14 metal.

7. A process according to claim 6 wherein said Lewis acid is titanium

tetrachloride.

8. A process according to claim 4 wherein
R'is hydrogen;
R? is fluorine;
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filtered through paper in a Bchner funnel with suction
washing the solid with additional diethyl ether and
w0 b@ehedoko of the diethyl ether renmpved in vacuRCT/Ukm®06/017706
residual pyridine solution was treated again with
N, N- di met hyl am nopyri di ne and acetic anhydride (200
m., 2.1 1 nol) at 0 OC. The reaction was left stirring
at 0 0OC for 1 h then warmed to roomtenperature for 17
X s brbfifind;@agt i on was concentrated in vacuo to a fina
vol ume "of approximately 150 mL. The residue was
PratA€Eblivbenziyhethert hyl et her (500 ni L) and washed with
3.0 N aqueous hydrochloric acid (100 nL) until the
washes remained a pH < 1. The ether solution was
9.washedA prddesymceididglidQ 14 2 caimpitigd ed aqueous sodi um
carbonate (150 nL), saturated aqueous sodi um
bi carbonate (2 x 150 L), and ero (100 ) then
dried over sodium sul-fate, flltered nd concentrated
in vacuo yielding a |ight taf sNQjQS 9 0).
Purification by pad filtrationy(470.g silica gel,
| oaded as a silica gel (100 Q) sIurR? in 10:1
di chl or onet hane- 10% et hyl acet at e- hexane fol | owed by
eluting with 3.5 L 25%to 1.5 L“33¢
acet at e- hexane) afforded (15) 2,3,
O acet br onmopf Vgl uc
a(CB) ]%%i%ggféﬁﬁé§§?gf ) 3?’a white waxy solid. @hls
trimgthyldhddrositese irethepstsahdd afedteftiapyameio ppevidd a §iRGerotedted
beto r ?1]: %flrst crop of white solid (59.4 g, 40.6%
9%yé|a 0 urity 84 A% and a second crop (2.08 g,
b. NVR P%édtﬁdg§8d/§9@1’-}|)_|6‘tdéted]5%ﬁzoyl%c%h§£ with u@.mﬂﬁn Gétra%lzrghhx bind

acet at e- hexane)

= 8.4 Hz, 2H), (d,J:87 2H) , 531(d J =9.3
Hz, IH), 5.21 = 9.9 Hz, IH), 509 (t, J =9.6
Hz, IH), 4.37 T F9.9 Hz, IH), 4.12- 4.33 (m 2H),
3.83 (m IH),B2009 (, 3H), 2.06 (s, 3H), 2.00 (s,
3H), 1.83 (s, ) [0093] Step 9A. Preparation of
(15)-2,3,4,6-t O acetyl -1, 5-anhydro-1-[ 4-
(4,4,5,5-tetra -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] -D
gl uci t ol (1(34 yl) A 1-L three-necked flask was
anémawg@éowu #B( 15) 2,3,4,6-tetra-

O acetyl -1, 5-anhydro-I- (4-bronmophenyl)-D-gl ucitol
(97.9 g, 0.20 nol ) and di net hyl u|fOXI 05 m, 0.4
M. The reaction was degasseff bubbl e\j}trogen in
the solution via a degassing 0. W i gorously
bubbl i ng, bi s(pi nacol at 0) di ba Sn (/4. 0 g, 24 nol)
and potassium acetate (599 g,10.61 _npl) mBre added as
solids to the reactio owedydi €N oro[ I,
" - bi s(di phenyl phosphi n&)f£7 r of 6hllad umn(
di chl or onet hane
to provide a compound of formula Br

ProtB-O

10. A process for preparing a compound of structure
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adduct (8.2 g, 0.01 nol). The reaction was degassed

for an additional 30 mn wth nitrogen gas. Heating
wor®eapoki ed over 40 min to achieve 88 0C and P¢i/8S2006/017706

tenperature was maintained for 1.75 h. The reaction

was cooled to roomtenperature, and poured into cold

wat er (3300 nlL) which was being nechanically stirred.

The stirring was continued for 20 mn after which tine

the mpturg was filtered, and the solid was dried and
col | ect ey e resulting solid was dissolved in ethyl
acetate ( ) gol uted with hexane (906 niL), and

char ged w sk degoldri zi ng charcoal (35.4 g), silica

gel (3FrdA- sodi um sul fate (35.4 g). The slurry

was heat ed [ eS|rr|ngfor 15 mn, cooled to room
' f m n. The m xture was

> 30—R1) and washed with

33% et hy| tat ehgxane \'-9 m.). The crude materi al
was purl)fled by crystallization from1:6.4 ethyl

whaegh at e- hexane (740 nL, 6.9 nL/g theoretical yield) by

d t hy ta 100, m.) foll db I
a%%ﬁz.a%g@ﬁgrhgsz@né f?ﬁiﬂ%@ %)I'E’V\Pﬁdr@ S 23’8 The o o0

fmekhdhegilorlyi end
R L S e P v

triffomoacttitapest®foByf,or 1 h, fi I tered, vvashed with 5% et hyl

acetat e- hexane (800 ried.to
Pr@%sg) 3s apipieeting 061(113(43{)rL %31? ghqsseléﬁrﬂy g ?ynﬁﬁth%rl etﬂer al%yl
el d RABIHY tRerd a benzyl ether and a silyl ether;
© di ‘oxabor ol 1611%/!% ?/I ?perclezr%,yl ]1-Dgl uc:|yt ol é?? 3 g, 72%

PrgiBeOd is HOr @b a praipsing geouw Hr aBewayligialcobo frothag.

o) BB e B O S R

ethr,/Omethoxybénz8l éthdiza siBiethey adBar( ehter,] = 8.1 Hz, 2H),

5.31 (d, J =0.0 H, IH, 5.2 (& 95HzIH),5.1
sajdiprogess comprigiag cyqlazmg@ %m{%mdyf fOf@l“éa Hz, IH), 4. 30
(dd J = 5.1, 4.8 kg, 4.15 (dd, J = 2.4, 2.1 He,

6- O(m Y o8 (s, 3H), 2.06 (s, 3H),
L (s 1.49 (t \(% . 1.34 (s, 12H ppm [0094]
Preparat i &

3i ?, 4, 3
g I(4- f||§%1tér%[§l en

3- {[R;6ert butyl (di met hyl )silyl]oxy}-

propyl] 4-[2-{[
-4-(4,4,5,5-tetranet hyl -

4 (4-Bronp-2-{[tert-b
3-[(35)-3-{[ter -
uor

: 2(
utyI (di metliyl)siAAg-Bxy} phenyl ) -
fl uor ophenyl ) propyl]-1-

butyl (di met hyl)silyl]oxy}-3-(4-
WhielRy | azet i di n- 2-one” (0.42 g,

R® is phenyl or benzyl; and

ProtB’-O- is a protecting group for a benzylic alcohol chosen from an oxymethyl
ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl ether, a

methoxybenzyl ether, a silyl ether and an ester.
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0.60 mmol ) was dissolved in dioxane (15 niL) in a

seal ed tube. Bi s(pinacol ato)di boron (0.17 g, 0.66
wOormb)220p0t assi um acetate (0.1 8g, 1.83 nmol ), PEntis2006/017706

di chloro[l,| -bis(diphenyl phosphino)ferrocene]

pal I adi um(11) dichl oromet hane adduct (14.6 ng, 0.018

mol ) were added and the reaction was degassed with

argon and heated to 85 OC for 24 h. The m xture was

cool e QOB Lt b ;
llethqu&gg?gte héxa e, nggﬁg o&#%ﬁﬁf%%&%fﬁ%ﬁﬂ%gﬁ&P&oﬂ

hydrqghloric aci dP@and .2 x 100 nL of brine. The organic

| ayer s~&t eNcol | ectjed,\ partially concentrated to half

t he vol fibger through 10 g of silica gel,

washed 5Q My of thyl acetate and concentrated in

vacuoPtoe-@f forjd (3R, 48)-3-[(38)-3-{[tertbutyl(

di met hyl ) si | yyT pxy}-3-(4-fl uorophenyl)propyl] -4- [2-

5-qzet r anet hyl -1, 3, 2- di oxa

{[ r tbu
di met hyl ¥

) he,g}gllBllp AayVazetidin- 2-one; 1H NMR

fornde Mz, CDCIS) d 7.35-7.18 (m 9H), 7.02-6.96 (m

, = 2.3 Hz,
Wl#*ﬂ% 0 ﬁw@%n%t%lylséyﬁc%mé digna foreohupie 33 7,%, ", 5
: 1 96- 1 79 (n1 4FD 1 31 (br s 12FD 1. 05 (s
9FD %; ? 0.32 (s,
12¢s, 3'4)Pf°° szﬁcqrémgémf aﬁ}aﬂ{l "TWBPmAﬁO‘é‘lCF @f ﬂa@m%wn is
tetfa“éufy%rﬁlﬁoﬁﬂﬁ{ﬂ%n(ﬁt ep 9 for preparing CA-acetyl is
shown in Schene 6a, which is a particul ar enbodi nent
of the route shown in Schenme 6. Met hanesul fonic acid,
13g$ tezg o{ni %{:]s%%g]ccgrﬁrﬁjg%o c almei&[\xg%?e% Step 9BI.
Rlistixdfoeghl or ophenyl ) -2, 3, 4, 6-tetr aki s- <9-
(tr|éé?hyIS|lyl)hexopyranose (CC2).
R*3s Buerim; Tet raki s- O (trimethyl silyl)- D-gluconic acid
ne (CA) was nmade from D- gl uconol act one
)(gg%&ﬁ %hg to the nmethods described in US Patent
PraApfdk bemtyl;amdPubl i cati on 2004/ 0137903 Al and US Pat ent
AB plication Publication 2004/0138439 Al . [0097]
ProfB3issilylt et r aki s- O (trinmet hyl silyl)- D-gluconic acid
d-lactone (CA) ( 100.0 g, 0.214 nol) was dissolved in
hept ane (320.0 nL). The yellow solution was cooled to
14-78 CAproaesslrayco'rdm/gaaelame3bx&iefeimnd a 1.0 Msolution

Protﬁ is c%olse%r fcr)grgec%t};kr{i,?r?et %I?slilgr{nand trimethylsilyl.

15. A process for preparing a 4-biphenylylylazetidinone of formula
R1
O
\O\N_/
ProtA'-O

O ProtB-O
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brom de in diethyl ether (280 niL, 0.280 nol) was added
dropwi se over 20 mnutes, controlling the rate of
wW@elsti22oe0 i N order to maintain the tenperat ur ePEL/US2006/017706
below -60 C. Stirring was continued for 1.0 h and the
reacti on tenperature was mai ntai ned between -70 and
-77 C. The cooling bath was then renoved and the
orange m xture was gradually warned to room
whepgper ature over 1.5 h. The color of the reaction
m xtyre changed fromorange to yel | ow upon warn ng.
Rand & age ¢hosemGomt Hy lwdogenegiér andmethboy; 1.0 h t he

i i udged | et L lysis.. T
e oL PR B HHP R O HGLS e L OB ARG Y elivh SBonAg
terfiusgkbacdity, Shavypsnitdnan o] #hgat ur at ed aqueous

anmoni um chl oride solution (900 nL). The pal e brown

ProiBrDuiscNagr 2 proteokiag geenptior & benmylie ﬁblehdtth_eemﬁ@n 280
oSl b o ARy A0 A0 By L

etfenranebthanybenbyd etlghne0sisy] atipmiden &rodridde | ayer was

5Se?ar at ed. TheC{emai ning organic | ayer waswashed with
RY5 p sk 90Bofectsd sughl aqueous armmoni um chl ori de | ayer

Sal}ﬂﬁ§°&§§ Efbidndt eta@til%égg—lghté‘é%z%{i&in(ﬁoﬁe gﬂgigngg? and

ese extracts were consecuti v ¢k extract
ine layer. Then, the original organic

extract ecy It vely, with the two ethyl acetate
qrmifc | ayers were conbi ned and
ford 133.9 g of |-C (4-

’ oi]: 1H NWR
Mz , ), 7.28 (d, J =
8. 1Hz), 3. 87 (m, PG (d, 3= 3Hz), 3.62 (t, J = 8.7,
9.QHz), 3.42 (m, 0.20 (s), 0.18 (s), 0.08 (s), -0.30

Wheggin pom [ 0098] Step 9B2. Preparation of nethyl

- C- - Y he i
X R R Bl A R o ot g5 P
trifluoromethaydsalfbyyl) hexopyr anose (CC2) (133.9 g) was
.gdi ssol ved in net ol (500 nmL) at roomtenperature and
Wlﬂ’e‘iﬁ%?ﬂ@ﬁ‘iﬂmﬂ?@&t&?gﬂm&%g.a n_, 1.07 nol) was added.
Over the firsggrid.5 h to 2 h, the color of the reaction

m xture changéd gradually to dark purple and stirring
was conti guegBator'bom tenperature for 24 h. The

m xt ure t hen

R' and RM are independently selected from H and (C;-Cg) alkyl, or R’ and RM

together form a 5-6 membered ring.

R5

wherein
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cooled in an ice/water bath and triethylam ne (287.2

nm.) was added. The col or of the m xture turned dark
whewmen2znd was stirred with cooling using an i PEr/Ws1006/017706

bath for 5 min during which tine the tenperature fell

to 18 C. The cooling bath was renoved and stirring was

continued at roomtenperature for 15 mn. The reaction

m xture was then concentrated to afford 283.9 g of a

dar k [ £ . -
o (a. ?%P%’?%%r% FEhles pé-‘P BB AR Y bt oo
3z 7.43(d, J = 8.7Hz), 7.20(d, J = 8.7Hz),
). 55 (M) ppm [0099] Step 9B3. Preparation of
' 6,fetra- O acetyl -1-C-(4-chl orophenyl) -
finose (CC4). The crude product nethyl

r(DtAAf benyl ) hexopyr anosi de (CC3) (283.9 g) was
d| ssol ve i di ne (600 n.) and
4- di mef g, 0.066 nol ) was added.
®in an ice water bath and

anhydr i &etB{Q248. 4~qg, 2.43 nol) was added over 10
es in order to maintain the internal tenperature
bel ow 11 0C. Once the addition was conplete, the
R5COO| ing bath was renoved and the dark orange-brown
sol.ution was stirred at roomtenperature for 30 mn.
WhefEl F eact i on was t hen quenched by addition of water
nglg(pg@afg()hog&dﬁéhlﬁrhg bgpngﬂdelg% ,%;.ure. Extraction
of the product was ac |eve wat er (500 niL)
PretAd-Qx0s@ @tdtydtmg@qnqx for hppemm ehstﬁ(fﬂ)rmm) omyrdethghathert a ng

he S he nlc | ayer was washed consecutively
ter%kfrtyl‘?ﬁﬁ'q ﬁﬁr ﬁé rﬁ’ﬁ‘} a stdeher 1500 nl), and brine
PrdtBOO0isTHQ- orl: o%h 1@M@6hdd@ﬁos%ﬁtﬁcﬁﬁﬁﬁd

with 20% et hyl acet a?@hept ane ( 500 nL), which was
oxymethylLether, ¢ @t@bvﬁ@@pﬂ@nﬂ@ryet@wd@émaeﬂﬂﬂmi methexycyclohexyl

ot G AT el T e B B GLT e <1 urry

RSWSdgakbﬁp@decwdgng;@gl ite(tm) (90 g) and washed with
20% et hyl acetateheptane (2 X 500 nlL). The yell ow

saifl precdest @RS EIRed e E@mybazawlm?dowfs%@n@ﬂ an
orange sghid, which was then diluted in nethanol (500
nmL) and chagfethwi th charcoal (30 g). The slurry was
stirred at § C for ) mn, at roomtenperature for
30 min and Was-TiNLepld through Celite(r) (90 g). The
filter c&keAvas wgshed with net hanol (300 nlL) and the
filtrate was goncentkated to afford 79.8 g of a yellow
solid. The cy

RY0—g
})Rm
wherein
0 and R are independently selected from H and (C-Cg) alkyl, or R!? and R™
together form a 5-6 membered ring;

with a phenyl component of formula
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product was further purified by crystallization from
1: 4 tol uene-heptane (325 ni; 3.2nL/g based on
wao b@wenexopcal yield) using the foll owi ng net hodeCTg2006/017706
crude product (79.8 g) was dissolved in toluene (65
m.), and stirred at 65 C. Heptane (260 nL) was added
slowy over 5 mn, nmaintaining the tenperature at 65
OC. The crystallization was seeded at 64 0C and the
yel | ow sol uti gr was cool ed to roomtenperature over 2

h, then s ed at roomtenperature for 14 h. The
slurry oled in an ice water bath and stirred at
0 Cfor The white precipitate was filtered,

washedRdi th col d heptane (400 nL), air-dried and

W%&_uun1dried to afford nmethyl -2, 3,4,6-tetra-O acetyl | -
-%ﬁlchloro-phenyl)- a-i)-glucopyranose CC4 (62.8 g,
X 628hogere frdnd 1oaiRe FFomids ¢ Lt i L

Bl o T
triflyorgurethaeplfymbovz) 7.39 (d, 2H, J = 9.0Hz), 7.33

(d, 2H, J = 9.0Hz), 5.60 (dd, IH J = 9.6, 9.9Hz),

5.23 (dd, IH, J =9.6, 9.9Hz), 4.94 (d, IH J =
1. 9Hz) A pho@is fatdrdingto chif B &, 16L7h&kA)saidheddtingds- | H,

J =2.3. 12.0Hz), 4.05 (ddd, IH J = 2.3, 5.0, 9.9Hz),
phenylszqtwdin-grone with pphesyl euypongnige camied Dy with agdiogphine, a
;mﬁﬁhwﬂ%é%%dﬁ&b§&b ppm IR (solid) 1744.4, 13669

1210. 6, 1169.55, 1089.8, 1029.9, 965.5, 833.8 cm 1.

[00100] Step 9B4. Preparation of

3,4,p-tetra-O acetyl -1.- C-(4-ch| oro-phenyl) -
18%’_ / J gl‘g é)awﬁsd?f:&g (1: aim 15(comprls?ng regctingya z-phenylazetidin—Z_

Met hyl -2, &4, 6:tetra- O acetyl -1 -C- (4-chl oro-phenyl) -

a- )-glucop g€ (65.5 g, 0.144 nol) was dissol ved
in acetonitr {800 The yel | ow sol uti on was
cooled to -7.5~0Cne—#Nn ice brine bath. Water (2.5 niL,

0. 141 nol )PAR add followed by triethylsilane (66.4

m., 0.422 nol) di etherate (34.8 ni,

0. 288 nol) velf 5 mn, and the

col or of the React ®Agy/ red. Stirring
OnmﬂgF co?lin% wa /) mn, then the

&80T bat h was renpved and allowed to warmto room
wHegdiper at ure over 45 mn. Stirring was continued for

16h and the reaction was nonitored by 1H NVR and
Preféy’ €y s ghesendrase methoappkdykethar r-butyy bihit, aitd efier;7andihenzyl
eﬂ%rgéé nol ) and borontrifluoride dietherate (3.5 ni,

Vo nmol ) were added and stirring was continued for
PratBeOhirchésdh froMi@I04 dndwalsl &lpérer mi ned that the reaction
had only proceeded to 95% additional triethylsilane
(10.0 nL, 0.062 nol) and borontrifluoride dietherate
(5.3 nm, 0.042 nol), e added and stirring J

by \

0 o
AcO HO
OAc OH
AcO HO
OAc or OH

in the presence of a phosphine, a palladium salt and a base.

B—d

with
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conti nued for 15 h. An aqueous solution of saturated
sodi um bi carbonate (1000 nL) was added and the
WO e@et1220e0 M Xt ure was stirred at room tenper at BEEUSING6/017706
60 mn. The yell ow suspension was transferred to a
separatory funnel and the | ayers were separated. 1600
nL water and 1600 nL 40% et hyl acet at e- heptane were
then added to the acetonitrile layer. The m xture was
agitated and the |layers were again separated. The
organi c | ayer was washed consecutively with water
19¢ 1600 Arpyocesahcsatdingtbethilrlioren{ptBiiR raddting B pbagiazetdin-2-
bi carbonate | ayer, the two aqueous | ayers and the
Onﬁrogﬁ%“i@er were extracted, consecutively, with 40%
et iyl acet at e- heptane (1600 nlL). The organi c phase was

separgfedyand conbined with the first organic |ayer

and cq tratedoto afford 64.2 g of

2,3,4 acetyl -1 -C-(4-chl oro-phenyl) -

b- BYPtbcQpyr ahoge (CC5) as a crude pale yellow solid.
The crugeg t was dissolved in hot ethanol (1000
) 3 dded and the slurry was

areR¥ i | tered hot through
Cepl ! r cake was washed w th hot
hampl (300 nL). The yellow filtrate was concentrated
b ting at 60 OC to reduce the volune to 450 mi.
Th el l ow solution was further stirred at 60 C and
was then allowed to cool slowy to room tenperature.
wikeipO C seeds were added and stirring was continued
overnight. The resulting white crystals were filtered,
Profds Heds whesen foan metheymethal ethéranbiitybetbien sildbthes, anidftenglyl
etl%:r- 4,6-tetra- Oacetyl-1-C (4-chlorophenyl)-
-’Z>-gl ucopyranose (CC5) (35.7 g, 0.081 nol, 58 %
PrytiBeOd)s chosc frome1Oirdeiler sthéral | | ne powder; mp. 124.0
0.50 C0C, R 0.35 (40% et hyl acetate-hexane); 1H NWR
(CDA 3/ 300MHz) d, 2H, J = 7.0Hz), 7.27 (d, 2H, J

= 7.0Hz), 5. IH, J = 9.6, 9.6Hz), 5.22 (dd, IH,
J =09.6, 9.6H 09 (dd, IH J = 9.6, 9.6Hz), 4.38
(d, IH J&9 , 4.28 (dd, IH, J = 5.0, 12.6H),
4.16 2.1, 12.6Hz), 3.83 (ddd, IH J =
2.0 bac 2. 09 (s, 3H), 2.06 (s, 3H), 2.00 (s,

€ 3H): IR (solid) 1739.7, 1371.1, 1213.4,

¢, 1030. El*t&?él%se]n’ce 33 pgf?sp%ﬂ%, Zpaﬁ;a?ﬂqm% salt and

cm-1[00101] Step 9B5 paration

abpdh) -2, 3,4,6-tetra-O acetyl -1, 5-anhydro-1-[ 4-
(4,4,5,5-tetranet hyl -
1, 3, 2- di oxabor ol an- 2-yl ) phenyl ] - D- gl uci t ol

20( CA- a@epbbdss according to claim 17, 18 or 19 wherein said phosphine is
triphenylphosphine, said palladium salt is PdCL, and said base is an aqueous solution

of an alkali metal hydroxide or carbonate.

21. A process according to any of claims 15-20 wherein R'is hydrogen and R?

is fluorine.
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(1

1S)-2, 3,4,6-Tetra-O acetyl -1, 5-anhydro-1|-(4-chl orophen
wQ kgos2mbaici tol (CC5) (9.05 g, 0.020 nol), PCT/US2006/017706

bi s( pi nacol at o) di borane (5.7g, 0.023 nol), and

pot assi um actetate (2.2 1g, 0.23 nol) were dissol ved

i n anhydrous diglyne (50 nL). Argon was vigorously

bubbl ed through the mi xture while stirring. During
24 hi's dggass | repared by

S speﬁglng %?gfg gﬁ?%?ﬁ%e gg%%é%ﬁ%%?ﬂ@§ipadiun1(0)
AFPd(dba) 2) (1.15 g 002 nol) and

t D osp (1 4 g, 0.023 nol) in anhydrous

di efhylg Bdi ether (40 nmL). The catal yst

m xt ur e wa |rre® r |dIy and vi gorously degassed by
AdTbbINhg ~aagon oth cat al yst n1xture and CC5 mi xture

&eG tirred ané degassed for. 1.25 .h, ter this tine,

the Gatal yst mxture masogﬁﬁgﬁgfgmpﬂg m xture and
Ar'ga33|ng was continued for an additional 2 h. Wen

® gs—epnpl ete the reaction was transferred to
phexreaction turned froman orangy/tan
M- brown upon heating. The reaction was
Aebt oned o ir at this tenperature for approximtely
ych time the reaction was cool to room

nﬁ@Qat ure. The crutieram&t isor on G wiith hiﬁpinpd@alafewiboron in
“hérﬁfeg?'i‘:% SRR el o B BB o R 38 Bfes ¥

was stirred for 1.5 h. The resultlng precipitate was
colled%ed by vacuum filtrati on and _di ssol ved in ethyl

235cet at’e PIFESSACTOrdIada séaipngld Whoreas 15 hdrsaitppdiadivmycatalyst is
b135(2{'%'&8?2?11%191[1&(3@&81&4)gyagl?%ggvﬁt?of‘?%ﬂﬁ%afdﬁlﬂog%ﬁge{ Eytné%&)}?&yl

phiospitieg] stid ba§kGs pothssitunraceidtef and ths redctioh &scarfiéd dwrirdiglyme at
IQQHQS%?h Celite(r)(30 g) and washed with 33% et hyl
at'e- hexane (225 nL). The organic filtrate was

concentrated and 11.9 g of a yellow solid was

coll ected. The crude material was crystallized by
- 24 r st AlpwsedsvibnpreparigDasanpondad doratds Kéfane (44 nl)
dien a:gbng hexane (40 nL). The crystallization was

Y 6 hours, cooled to @C, filtered, washed

i,quor, and dried to afford (I

-acetyl -1,5- anhydro-

4- -tetranet hyl -
3, B- dlg%aborolan-Z yl ) phenyl] -D-glucitol (C4-

acetgm) 68y 90 o, 92W |eI ) as a slight
yel low crystaliine ¥ ﬁn‘ﬁ[ﬁ"ﬁ%sg 0.50 C R O0.48

co{@ﬁ%@&&)&m@@@ﬂﬁh%d@ﬁgﬁﬂ@dtoneloﬂ%ﬁl@m 3/ 300MHz) 7.75
(d, 2H, J = 8.0Hz), 7.32 (d, 2H, J 8.0Hz), 5.31 (dd,
Pl‘d’eDmJ\ 9.3, 9.3Hz), 5.20 (dd, IH J

0._-0
b
ProtD2_ 5 o
0 ProtD
ProtD®

-91 -



= 9.3, 9.9Hz), 5.10 (dd, IH J = 9.3, 9.6Hz), 4.39 (d,
H J =9.9Hz), 4.27 (dd, IH J = 5.0, 12.3Hz), 4.13
w@ cabs/12d620 J = 2.1, 12.3Hz), 3.81 (ddd, |H J =PQI/1$2006/017706
5.0, 9.9Hz), 2.06 (s, 3H), 2.03 (s, 3H), 1.97 (s, 3H),
1.78 (s, 3H), 1.25 (s, 12H) ppm IR (solid) 1749,
1738, 1402, 1361, 1221, 1144, 1088, 1031, 916, 860,
834 cm 1 . [00102] An alternative route to anal ogs of
AU of Vd . ' IS
e e ba i R L S S S
Gregmapbreagens ffolfoovatbyamédibidnolypdi¢.ai ned by t he met hod of
Braun and Cook [Org. Syn. 41, 79 (1961)] is reacted
with an aryl zinc according to the nmethod of [J Og.
25Chem  KBfrocdddecokdR t6 B8k vb&raﬁkﬁu@ﬁgﬁrmﬁgaﬁt kejone
102, which is then transfornmed to 104 in anal ogous
chiozeiticayimagnesizn betnoidn ahé nBtheantysB.iSetromplizhed wild 103

other variation of the synthesis shown in
m c%ée%eﬁ¥oé@(g%cé$hr§m% 0Ei'gl uconol act one and enpl oys
arylsilaiie 112 reaction with a chl oroborane [see
Kauf mann, Chem Ber. 120, 853-854; 901-905 and G oss and

26Kauf M RFOcesHeRPIpring®compaundef forngdz Xt o produce an
AcOnpr ot ect ed sugar borane of formula 113 (C4-hydroxyl)

s sho i A=S{cheng el ow. Schene 8 gl uconol act one 110
& 2 113 - hydroxyl )[ 00104] Conpound 111
oMer ed % -acetyl by slight variations as

ybelpw in Schene 9 Schene 9 116CLAIMS W claim
Alprocess 78k prepari n}g}.a conmpound of structure
n comprising:

whdeg

(1) treating a protected sugar lactone of formula

ProtD12
~o

0.0

b
ProtD 1\0 o

o) \ProtD“’
PI‘Ot[I)1°
wherein ProtD'?, ProtD'®, ProtD'® and ProtD'¢ are trialkylsilyl groups, with a
Grignard reagent

followed by methanol and an acid to provide a compound of formula XIII:

OH  ocH,
o

HO OH

OH X , wherein X’ is Br or Cl;

(2) treating XTII with an excess of an acetylating reagent chosen from acetic
anhydride in the presence of a base, acetyl chloride in the presence of a base,
pentafluorophenyl acetate in the presence of a base and acetylimidazole in the

presence of a platinum catalyst to provide XIV:
-92 -



Rland R2 are chosen fromH, hal ogen, -CH, and nethoxy;
X is chosen fromiodine, bromne, chlorine,
wao odogeeeesul f onyl , et hanesul f onyl and PCT/US2006/017706
trifluoronethanesul fonyl; ProtA-O is a protecting
group for a phenol chosen from an oxynethyl ether, an
allyl ether, a tertiary al kyl ether, a benzyl ether
and a silyl ether; ProtB-O is HO or a protecting
Agboup fgg g benzyl i ¢ al cohol chosen from an oxynet hyl
etlher, 8rahydr opyranyl or tetrahydrofuranyl ether,
her, a nethoxybenzyl ether, a
0 ster and Qis a chiral aUX|I|ary,
auxi | iary chosen from single enantioners
fACqyl ycol and cyclic and branched
ni t Pegen- contarnrng noi eti es possessing at |east one
chiral cemfi¥r, said pyocess conprising reacting a
conpound of formila with a conpound of formula 2. A
process according to claim1l1 for preparing a compound
(3phedating oIy @itk @ﬂﬁreranﬁ%%ﬁgmar& from H,
al ogen, -OH, and hoxy; 'S cﬁosen rom i odi ne,
9@bn1ne+1chlor|ne toluenesulfonyl, met hanesul f onyl

and tbfluohanesulfonyl; ProtA-O is a protecting

xehosen from an oxynet hyl ether,
fertiary al kyl ether, a benzyl ether

ChA. ther; ProtB-O is HO or a protecting
for a g@,nzyl i ¢ al cohol chosen from an oxynet hyl

gro§go
eth a tet rahydr opyandnyl or tetrahydrofuranyl ether,

cl et a net benz
s R e R S N
pré&diicd XIr.ocess conprising reacting a conpound of formula
with a conpound of fornmula 3. A process according to

claim2 conprising reacting a corrpound of formula

g7wher e '1? ch[glzgésBa'cc&dm %laﬁ)m%tr?é‘é{_@}ieg nfq?oruna o?% m}{lla

osen

al coh
C4-acetyl:

0 0O
ﬁ/ C4-acetyl comprising:

(1) treating a protected sugar lactone of formula CCO

ProtD'2-0
o.__0O
1b
ProtD™— 4 o
o) ProtD'd
ProtD'e cCo
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ether, a tetrahydropyranyl or tetrahydrofuranyl ether,

nmet hoxycycl ohexyl ether, a nethoxybenzyl ether, a
wa@epdogh2wedher and an ester, with a Lewis aci d apPdI/as2006/017706

compound of formulad4. A process according to claim?2

conprising the sequential steps of a. reacting a

conpound of formula with a trialkylhalosilane in the

presence of a base, followed by b. a Lewi s acid,

PrsiH' D g 0 1f

oo e Pl B MRy B PR3 methyisly
groupsiwith afdfignaitdogegent efifdr®ulat A-O- is chosen from

nmet hoyyet hyl ether, allyl ether, t-butyl ether,
BRE @-  trirnethylsilyl ether,
t - but rretchyl silyl ether and t-butyl di phenylsilyl

ether; 6. A process according to claim3, 4 or 5
wherein said Lewis acid is a halide of a Goup 3, 4,

ol AL ol and/an LW PEABAMG TR, o
A process according to claim4 wherein R*is hydrogen;

R2 is f ine; X is bromne; and ProtA-O is benzyl
et her_. X process according to claim2 conprising a.

rovide a silyl-protected benzyl al cohol; and
X ting ggnd silyl-protected benzyl alcohol Wi th
tltan umtetrachl oride and an imne of fornula to
(2Pt €CB WRANRARELsObf dRtiE iy dhle if\HRRERES §1 base to

preparlng a conmpound of structurewheréin
provide CC4:

CC4;

(3) reducing CC4 with triethylsilane and a Lewis acid to provide CC5:
Cl

CC5; and
(4) reacting CC5 with bis(pinacolato)diboron in the presence of a palladium catalyst,
a trivalent phosphine ligand and a base to produce C4-acetyl:
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Rl ild R2 are chosen fromH, hal ogen, -OH, and
nmet hoxy; X is chosen fromiodine, bromne, chlorine,
wao odogeeeesul f onyl , et hanesul f onyl and PCT/US2006/017706
trifluoronethanesul fonyl; ProtA-O is a protecting
group for a phenol chosen from an oxynethyl ether,
allyl ether, a tertiary al kyl ether, a benzyl ether
and a silyl ether; ProtB-O is HO or a protecting
group for a benzylic al cohol chosen from an oxynet hyl
ether, a tetrghydropyranyl or tetrahydrofuranyl ether,
met lkwxycycl ohex et her, a nmethoxybenzyl ether, a
2 _anhd an ester; said process conprising
cyeli 2i conpound of formula wherein R6 is phenyl
~and ProtB' -O is a protecting group for a
afcohol chosen from an oxymnet hyl ether, a
anyl or tetrahydrofuranyl ether,
gycycl ohexyl ether, a nmethoxybenzyl ether, a
sil ether and an ester.11. A process according to
cl ai'm 10 conpri si n§4rasg®d-i ng a conpound of formul a
with N, O bistrinethylsilylacetam de and a source of
fluoride ion. 12. A process according to claim1l
28wher eiApmaesd fooprepingf a Edmisouind @f fermuls
tetrabutyl anmmpni um fluoride. 13. A process according
to claim12 Wherein R*is hydrogen; R2 is fluorine; X
is bromne; PrgtA\s benzyl; and ProtB is silyl. 14.
A process acco g to claim13 wherein ProtB' is
chosenfromt- di mepPylsilyl and trinmethylsilyl.
15. A process for pr¥epdri ng a
4- bi phenyl yl yl'axeti gingne of fornul anherein

-
-

O
HO

OH

HOM"

HO
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Rland R2 are chosen fromH, hal ogen, -CH, and nethoxy;
ProtA-O is a protecting group for a phenol chosen
wo e@aiizz2oxynet hyl ether, a tertiary al kyl et he€T/US2006/017706
benzyl ether and a silyl ether; ProtB-O is HO or a
protecting group for a benzylic al cohol chosen from an
oxymnet hyl ether, a tetrahydropyranyl or
t et rahydr of uranyl ether, methoxycycl ohexyl ether, a
witle! MSXMReNE vk rfhier . @ silyl ether and an ester; and
R5 1's a sugar or protected sugar; said process
conprising reacting a 4-phenyl azeti di n-2-one of
fornmul a wherein X is chose romiodi ne, brom ne,
chl ori ne, tquenesquonyI? nesul f onyl and
trifluoronethanesul fonyl ; Bwid h\a phenyl conponent of
formul a wherein RLO dntgsyR11 are i ndependently sel ected
fromH and (Cl-C6) 3§ or R10 and R11 together form
a 5-6 nenbered Bino o/ A process for preparing a
4- bi phenyl yleazet i d{ii one of formula wherein R and R2
are clgen” from H, Yhal ogen, -OH, and net hoxy;
ProtA'-O is ap 6t e@PRG group for a phenol chosen
froman &gt hyllether, a tertiary alkyl ether, a
benzyl ether and @7®Gyl ether; ProtB-O is HO or a
andi&reetiing group for a benzylic al cohol chosen from an
oxynet hyl ether, a tetrahydropyranyl or
whegsi ahydr of ur anyl et her, nmet hoxycycl ohexyl ether, a
R ROBXAFREH rih PPhioBeR b, SlNRERQRY an ester: and
I's a sugar or protéect’ed Sugar,; sal’d process
X is ehgwen Stongiod@as biondgneé chidpimeplhrnedul @yl dreta@edififonyl and
Jormula wherein R 10 and R p are independently
riflyareme@anespdersly and (c1-6) alkyl, or R andR 11

ProtA’-O- is a protecting group for a phenol chosen from an oxymethyl ether, a

tertiary alkyl ether, a benzyl ether and a silyl ether;
ProtB-O- is -OH or silyl ether; and
ProtC-O- is a protecting group for a sugar alcohol chosen from a benzyl ether, a silyl

ether and an ester.

29. A process according to claim 28 for preparing
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together forma 5-6 nmenbered ring; with a phenyl

conponent of fornulawherein X is chosen from i odi ne,
whe@aitze®20 chl ori ne, tol uenesul fonyl, nethanesuPéDny1006/017706

and trifluoronethanesul fonyl. 17. A process accordi ng

to claim15 or 16 wherein said reacting a 4-

phenyl azeti di n-2-one with a phenyl conponent is

carried out with a phosphine, a palladiumsalt and a

cohBRRingiBactMehOSES AndRcH Ginig, t © ¢l ai m 15 conpri sing
reacting a E phenyl azetidin-2- one of formula wherein

Prot A" - G chosen from net hoxynet hyl ether, -butyl
et her, et her , and benzyl ether; and ProtB-O is
chosen R MNQ ew’(g silyl ether; in the presence of a

phosphieeg a pal lladium salt and a base.19. A process
according \to 4n 16 conprising reacting a
4- pheny!| aZeti{di n- 2—gne of=fornul a wherein ProtA -O
i's choseR met hoxy.ne per, t-butyl ether,
silyl ethe and ben#yl &thef; and ProtB-O is chosen
from HeS and silyl ether; with in the presence of a
“ﬂﬂhgggggﬁnoﬁnﬁqbﬁﬁghun1salt and a base. 20. A process
according to claim 17, 18 or 19 wherein said phosphine
is triphenyl phosphi ne, saij/d palladiumsalt is PdC 2
and said base is an aqu sol ution of an al kal
nmet al hydroxi de or carbopnate—2 1. A process according
to any of clainms 15-20 enn Ris hydrogen and R2 is
fluorine.22. A praqe for preparing a conpound of
formula Xl1: reacti ng Xv

AcO
OAc
and deprotecting.
30. A process according to claim 28 wherein said azetidinone is reacted with

said dioxaborole in the presence of a phosphine, a palladium salt and an alkali metal
carbonate;

ProtC is acetyl and said deprotection is accomplished by hydrolysis with aqueous
base;

and

ProtA’ is benzyl and said deprotection is accomplished by catalytic hydrogenolysis.

31. A process according to claim 28 wherein said azetidinone is reacted with
said dioxaborole in the presence of a phosphine, a palladium salt and an alkali metal
carbonate;
ProtC is acetyl and said deprotection is accomplished by methanolysis in the presence
of fluoride ion;
and
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X is Br or A, wth bis(pinacolato)di boron in the
presence of a palladiumcatalyst, a trivalent

w@bwspliome and a base to produce Xll. 23. A prPCEES2006/017706
according to claim22 wherein X is O, said palladium
catal yst is bis(dibenzylideneacetone) pal l adi um
[ (dba) 2Pd] ; said phosphine is tricyclohexyl phosphi ne;
said base is pot assi um acetate; and the reaction is

P B8 AL O A0 TR o BTSSR

Br or O, conprising reacting a silylated sugar

Iacton of fornmul awherei.n ProtD | a, Db, ProtD  c

Zand PribPRCESSHCEORRIEL 12 38y¥hegein 63, 25 diRoRE b Pheddy
cyem%la@a Mhbé&ﬁ&ﬁ&ﬁﬁ%@ﬂﬂhﬁﬁﬁ s. 25. A process

according to claim 24 wherein said Gignard reagent is
Achl orgphenyl rregne@}{jpobr om de and nethanolysis is
g me

th anesul fonic acid in nmethanol.
p ing a conmpound of forrmula XII:

Q Prot BSb, ProtD10 and ProtDi d are
trial kyl sil with a Gignard reagent followed
by met hang ' € s:\0Vi de a conpound of
' Brror Cl; (2) treating

X1 wth’an‘excessy9f an ylating reagent chosen

from acelic anhydride in the presence of a base,
wikggthyl chloride in the presence of a base,

pent af | uorophenyl acetate in the presence of a base

a‘ﬁth‘d’Q’EE”SﬂPfinﬁ’fVHazol e in the presence of a platinum

catalyst to provide XIV:(3) reducing XIVwith a silane

and a Lewis acid to provide XV: (4) reacting XV with
33bi s( piApmobsstaopaidhprtorldin 32 ehepsit Said Geardinoac e dzakihdhi@is

cat %I yst to produce XlI. 27. A process according to
obfaingdiY26 for preparing a conpound of formula

C4- acetyl:
}/0
RG

reacting a compound of formula  ProtB-O

et

ProtA-O

R2
with a compound of

j

formula X
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(1) treating a protected sugar |actone of formula
CCOnherein ProtDl a, ProtDIb, ProtDic and ProtD d are
wao eooaaedogd silyl or t-butylinethylsilyl groups RET/HSH06/017706

Gignard reagent of fornmula followed by nethanol and
an acid to provide a conpound of fornmula CC3: (2)
treating CC3 with an excess of acetic anhydride in the
presence of a base to provide CC4: (3) reducing CC4
with triethylsilane and a Lew s aci qsdo pr ovi de CC5:

0

(4) reacting CC5 with bis(pinacol at qn in the

presence of a palladiumcatalyst, a tri gint
phosphi ne |igand and a base to produce aceiyl:28. A
process for preparing a conpound of PeHnla donprising

reacting an azetidi none of fornulaw th a)di gxaborol e

of formula and deprotecting, wherein R g R2 are

chosen fromH, hal ogen, -OH, and net hoxy i s chosen
34f rom ir{gdi ne, brom ne, chjorin t o] uene fonyl ,

et harfé BIACPSAPT PLSR RS 4% 1448¢F 8 4Resdl f onyl ;

ProtA-O is a protecting group for a phenol chosen

froman oxynethyl ether, a tertiary alkyl ether, a
wheseigy| ether and a silyl ether; ProtB-O is -OH or

1S4 | ther ; d Prot.t-O .S rotecting group for a
Rsiﬁgf}ad?seglégoglﬁgl’ ﬁ%ﬁ%%neﬁbﬁ‘ oar%dén%g?@yl ether, a silyl
X & dhesenafiicin 20U hesmin Jeh1yimy, eSIEs e AfR9!, $hdiBharicBultdt Bhd

.28 for preparingconprising reacting an azeti di noné of
triflyprapctiapgsulfonyldpeskabor ol e of fornul a and

0 ' . c 1ng to clai 3
FelLOEIEE g o LRSS FEEET A RO BAY T a
ettotir,axtabiarphlieyl sthdrhe bpiss ehecand§ a Alypbenhi ne, a

pal | adium salt and an al kali netal carbonate; ProtCis

acetyl and said deprotection is accomnplished by
hydrol ysis with agueous base;

said process comprising reacting a phenol of formula X with a source of

formaldehyde followed by Schiff base formation by reacting with an aniline of
formula NH: | followed by protecting with ProtA.

35. A process according to claim 34 wherein ProtA is benzyl, X is bromine and

R' is hydrogen.

36. A process for producing a compound of formula E2 from a compound of

formula E1
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and ProtA" is benzyl and said deprotection is

acconpl i shed by catal ytic hydrogenolysis. 31. A
w@e@eas®2@ccording to claim 28 wherein said azetT/Uib10061€17706

is reacted with said dioxaborole in the presence of a

phosphi ne, a palladiumsalt and an al kali netal

carbonate; ProtC is acetyl and said deprotection is

acconpl i shed by nethanolysis in the presence of

fluoride ion; ProtA" is benzyl and said

depr ot ecti on i@con‘pl i shed by catal ytic

hydr ogenol ysi s. ;Oprocess according to claim?28

wher ei n sai eti Hi hone is obtained by cyclizing a

b- am no xazagl jymone of fornula wherein R6 is phenyl
or benz pr OC’ a ding to claim 32 wherein
sai djfb- am noag azol i tained by reacting a

pr¢cess far preparing an imne of fornula wherein Rl

A fpom H hal ogen, -OH, and nmethoxy; X is
5 romjji odi ne, brom ne, chlorine,
t Puenesuifonyl , met hanesul f onyl and
trod | wor oni et hanesul fonyl; and ProtA-O is a
protlecting group for a phenol chosen from an oxynet hyl
ether, allyl ether, a tertiary alkyl ether, a benzyl
et her andEh silyl ether, said process conprising
reacting a p ol of formula with a source of
fornaldehyd{ifﬁglomed by Schiff base formation by
reacting wt anOline of formula , followed by
protecting~whth ¥Prot A 35. A process according to
cl ai 3Z~whenei pProt A is benzyl, X is brom ne and Rl
I's hydqrogen *

E2

comprising treating a 0.5M solution of said compound of formula E1 in methanol

with four equivalents of potassium fluoride at 35°C to 75°C.

37. A compound of formula:
R1
: N
ProtA-Q |
X
wherein

R' is chosen from H, halogen, -OH, and methoxy;
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36. A process for producing a conpound of fornula E2

froma conpound of fornula Elconprising treating a
w@2@M1s0bmt i on of said conpound of fornula El PEI/US2006/017706

met hanol with four equival ents of potassiumfluoride

at 35Cto 75C. 37. A conpound of fornula: wherein Rl

is chosen fromH, halogen, -OH and nethoxy; X is

chosen from i odi ne, br om ne, chlorine,
xtscéhugaﬁﬁ&hfe ¥k, brBBiARanaSHd AiMinedNhayl

trifluor orrét aneéu heﬁ%{ﬁg&wngt A-OF ny methanesutfm%’tll ng
mﬁummd@newlfwhghahdchosen from an oxynet hyl ether,

Il .ether, a terti eth a benzyl ether
ey 0% ih piiectifi efoun P §ofameY piso Soim AupShrriy ittty
etlied, DALY alldplethér, Blbais1 &hkSark a sifyll 8the RARMAL ptvigPthhitwhen

and greater .than 95%pure. 38. A corrpound according to
ProtAqiinbamylferie HrandiX isBithsreonipaondis sklid snd gaten $hanedo
otA-O is a benzyl ether or silyl ether. 39. A

p compound of formula wherein X is chosen fromi odi ne,
brom ne, chlorine, toluenesul fonyl, nethanesul fonyl
and trjfl uoromethanesul fonyl and Pr qt.Da, Prot Db,

38pr ot D SPAPPHKE ISOHE TR laééﬁﬁhﬂrelp%tléﬁqrﬁbw@w e‘?ﬁ;ss

brdf edympgar chosen i ndependently from benzyl, silyl,
acy ketal , acetal, nethoxynethyl, 2-

PerIAr—Dmstmbﬁbmzyl ayth&xed:rrsdxlwmmyl al | yI 2-nethylallyl and
t-butyl. 40. A conpound according to claim 39 wherein
X is chlorine and ProtDa, ProtDb, ProtDO and Prot Dd

joare t%@(grh?&ﬁﬂdﬁfoﬁglggectl ng groups. 4 1. A conpound
according to claim 39 V\,herel n X is chlorine and
ProtDa, ProtDb, ProtDQ.and®ProtDd are acetyl.42. A

conmpound of formula w ain RI0O and R1 1 are
i ndependent |y sel ect ed om H and (Cl-C6) al kyl, or
""10-ProtD?

RO and R1L 1 0
ProtD2-O

Protpb-0"
O-ProtD®

wherein

X is chosen from iodine, bromine, chlorine, toluenesulfonyl, methanesulfonyl and
trifluoromethanesulfonyl; and

ProtD?, ProtD®, ProtD° and ProtD¢ are hydrogen or protecting groups for a sugar
chosen independently from benzyl, silyl, acyl, ketal, acetal, methoxymethyl, 2-
(trimethylsilyl)ethoxymethyl, allyl, 2-methylallyl and t-butyl.

40. A compound according to claim 39 wherein X is chlorine and ProtD?,

ProtD®, ProtD® and ProtD® are trialkylsilyl protecting groups.

41. A compound according to claim 39 wherein X is chlorine and ProtD?,

ProtD®, ProtD® and ProtD? are acetyl.
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together forma 5-6 nenbered ring; and ProtDa, Prot Db,
Prot Dc and Prot Dd are hydrogen or protecting groups

wo enosa2eegar chosen i ndependently from benzyl , PGI/U§1006/017706
acyl, ketal and acetal. 43. A conpound according to
claim42 of formula wherein ProtDa, ProtDb, ProtDc and
ProtDd are H, benzyl, silyl or acyl. 44. A conpound
according to any of clainms 39, 42 or 43 wherein
Pr ot and ProtDd are all acetyl,

42t'ri ne%ﬁ?@?f")%%@oﬁgétyl di met hyl silyl.45. A conpound
of fornula wherein Rlan&k'®R2 are chosen from H,
hal ogen, -CH, and net hoxy; }3X [ smchosen from i odi ne,
bronine, chlorine, tolweggsulddnyl, methanesul fonyl
and trifl uoronet hanes yl; ProtA-O is a protecting
group for a phenol chsef froman oxynethyl ether, an
allyl ether, at irary al kyl ether, a benzyl ether
and a gjhyly et RrotB-O- is HO or a protecting
group for a ben; "abeehd! chosen from an oxymet hyl
et her, a Hretbbaiydrppyranyl or tetrahydrofuranyl ether,
nmet hoxycycl ohexyl 6©tfretd a net hoxybenzyl ether, a

whdrdi! ether and an ester; and Qis a chiral auxiliary
1attached at nitrogen, said chiral auxiliary chosen

R'f pohRY'i angyireleperaienily seecdedfromyE hid (Gya0s) bilgnodratd® and R

ni.t ragen- cont ai ni ng noi etj es possessing at | east one
to%qﬁli‘qrg‘?mtéﬁf@?‘?mg’ér. %/Km&) und according to claim45 of
. g :
Pr&t® NRHEDWPESDF BndPrdtd ng%gbzﬁloggﬁ ofgﬁﬂg@éhné ;Boﬁﬁ?&'?éﬁ%&d

of formula wherein Rlan are sen

chpsendadapendaptly feoma bestyh oilyl, 209l letalaod ecetélr om i odi ne,
brom ne, chlorine, toluenesul fonyl, mnethanesulfonyl
and trifluoronethanesul fonyl; ProtA-O is a protecting

439{ Ioulo A esmporpidadebrdapas ehih 40wy met hyl et her,
ally

a.

0]
\
B\O

ProtD3-0 .
"0-ProtDd

ProtDP-O
O-ProtD®

wherein

ProtD?, ProtD®, ProtD® and ProtD* are H, benzyl, silyl or acyl.

44, A compound according to any of claims 39, 42 or 43 wherein ProtD?

2

ProtD®, ProtD® and ProtD? are all acetyl, trimethylsilyl or t-butyldimethylsilyl.
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ether, a tertiary alkyl ether, a benzyl ether and a

silyl ether; ProtB-O is HO or a protecting group for
w@2men2pké c al cohol chosen from an oxynet hyl er¢EDS2086/017706

t et rahydr opyranyl or tetrahydrofuranyl ether,

nmet hoxycycl ohexyl ether, a nethoxybenzyl ether, a

silyl ether and an ester. 48. A conpound according to

claim47 of formulad49. A conpound of fornula wherein

Rland ,R2_ar romH, hal ogen, -OH, and net hoxy;
45ProtAAfEPHP§mggg§b g%ting group for a phenol chosen

from an thyl ether, a tertiary alkyl ether, a

benzyl and a silyl ether; ProtB-O is HO or a
pr ot ect i e R a benzylic al cohol chosen from an
oxymet hyl h t et rahydropyranyl or

t et r ah§@¥d et her, nethoxycycl ohexyl ether, a

| ether and an ester; and

R10 and sel.ected fromH and
(Cl-C6) a / j Oget her forma 5-6
menber ed-/ri ng; 5O0Proi&-Conpot according to claim49 of

formul a51. A conpound of fornula wherein Rland R2 are
chosen fromH, hal ogen, -OH, and nmethoxy; ProtA-O is
a _protecting group for a phenol chosen from an
Wh8 thyl ether, allyl ether, a tertiary al kyl ether,
RladRAZN cheédneffora il halogeh Ot dndrmetRoxghB- O is HO- or a

A S LIRS AT i SV
ket yl ether, nmethoxycycl ohexyl ether, a
wifl AR AAALIA]

ether, a silyl ether and an ester; and
Pri3.-Osisa goteting goup tiges phebal chasgofpondxaestnd iehgrtag allyl

et 5Tk BB AR BEBE B AG Do m 52 of for mul a
Prétﬁ'—op‘is(‘fmp%‘ﬁ‘ogctiﬁg "ngﬂlh)ffor a benzylic alcohol chosen from an
oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl
ether, a methoxybenzyl ether, a silyl ether and an ester; and

Q is a chiral auxiliary attached at nitrogen, said chiral auxiliary chosen from single
enantiomers of cyclic and branched nitrogen-containing moieties possessing at least
one chiral center.

A

46. A compound according to claim 45 of formula
o

oS

I\RS

wherein R® is phenyl or benzyl.
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wherein one of R7a and R7b is H and the other is COH or
taken together R7a and R7b are O 55. A conpound of

wo 2006112220 PCT/US2006/017706
47. A compound of formula
R1
O
\Q\N—/
ProtA-QO

>_< >'~R2
ProtB-O

R'and R? are chosen from H, halogen, -OH, and methoxy;

wherein

X is chosen from iodine, bromine, chlorine, toluenesulfonyl, methanesulfonyl and
trifluoromethanesulfonyl;

ProtA-O- is a protecting group for a phenol chosen from an oxymethyl ether, allyl
ether, a tertiary alkyl ether, a benzyl ether and a silyl ether;

ProtB-O- is HO- or a protecting group for a benzylic alcohol chosen from an
oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl

ether, a methoxybenzyl ether, a silyl ether and an ester.

48. A compound according to claim 47 of formula
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49. A compound of formula

R1

ProtA-O

R11O\B ProtB-O
})Rm

wherein
R'and R? are chosen from H, halogen, -OH, and methoxy;
ProtA’-O- is a protecting group for a phenol chosen from an oxymethyl ether, a
tertiary alkyl ether, a benzyl ether and a silyl ether;
ProtB-O- is HO- or a protecting group for a benzylic alcohol chosen from an
oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl
ether, a methoxybenzyl ether, a silyl ether and an ester; and
R and R"! are independently selected from H and (C;-Cs) alkyl, or R' and RM

together form a 5-6 membered ring;

50. A compound according to claim 49 of formula
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51. A compound of formula
R1
O
\@N— {
ProtA-O

(3 e

O ProtB-O
R5

wherein
R'and R? are chosen from H, halogen, -OH, and methoxy;
ProtA-O- is a protecting group for a phenol chosen from an oxymethyl ether, allyl
ether, a tertiary alkyl ether, a benzyl ether and a silyl ether;
ProtB-O- is HO- or a protecting group for a benzylic alcohol chosen from an
oxymethyl ether, a tetrahydropyranyl or tetrahydrofuranyl ether, methoxycyclohexyl
ether, a methoxybenzyl ether, a silyl ether and an ester; and

R’isa protected sugar.

52. A compound according to claim 51 of formula

ProtD®-O

ProtD®-0""

ProtD®-O
wherein

ProtD® is hydrogen or acetyl.
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53. A compound according to claim 52 of formula

54, A compound of formula

O O R7a

R7b

g N
wherein one of R™® and R is H and the other is OH or taken together R and R™ are
=0.

55. A compound of formula
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